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This Forest Habitat Conservation Plan is dedicated to Dr. Lowell V. Diller. Lowell
initiated his work with northern spotted owls in 1989 with Green Diamond (formerly
Simpson Timber Company). Lowell’s passion for field work and his ambition to learn
about northern spotted owl ecology led to the scientific investigations that created the
largest data set on northern spotted owls on managed forest lands and the development
of the first habitat conservation plan for the northern spotted owl in 1992. Lowell was the
architect behind three Habitat Conservation Plans on Green Diamond’s California
Timberlands: The 1992 NSO HCP, the 2007 Aquatic HCP and this Forest HCP. He
worked on developing and implementing these plans throughout his career with Green
Diamond. Lowell has left an indelible mark on this company, its forest management
practices, and the stewardship of our timberlands. Lowell’s positive influence on the
knowledge of terrestrial and aquatic wildlife species’ use of managed coastal redwood
forests reached well beyond Green Diamond’s ownership. His work informed private
landowners, public land managers and agencies. Lowell was well respected by his
peers and numerous natural resource professionals throughout the nation for his
integrity and objectivity of scientific data. Lowell retired in 2014 after 24 years with
Green Diamond.
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Addendum
PURPOSE OF THE ADDENDUM
Since public review of the Draft Forest Habitat Conservation Plan, Green Diamond
Resource Company (Green Diamond) has worked with staff of the U.S. Fish and Wildlife
Service (USFWS) to respond to comments on and revise sections and appendices of the
FHCP. This process occurred in October – November 2018 and yielded the documents
identified as the Final FHCP and Appendices. The changes to the Draft FHCP were
made with the concurrence of USFWS and Green Diamond and include corrections,
revised language, and new language in the FHCP. Upon issuance of the incidental take
permit by USFWS, Green Diamond will prepare a map that shows Green Diamond’s
current ownership within the Eligible Plan Area. The current ownership will comprise the
Initial Plan Area as defined in the FHCP. After permit issuance, Green Diamond may
continue to acquire or sell property in accordance with the terms of the FHCP.
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1.1 BACKGROUND
Green Diamond Resource Company (Green Diamond) owns and manages approximately
365,152 acres of commercial timberland in Del Norte and Humboldt Counties in northern
California (Map 1-1, Green Diamond Ownership). Green Diamond’s California timberlands consist
of redwood forests located on the west slope of the Coastal and Klamath Mountains. The
periphery of Green Diamond’s California timberlands consists of Douglas-fir and mixed conifer
forests located on higher elevation and interior lands in eastern Del Norte and Humboldt counties.
Portions of these California timberlands are used or may be used by several wildlife species which
are listed as threatened or endangered under the federal Endangered Species Act of 1973, as
amended (ESA), or which could be listed under the ESA in the future. This plan includes the
following Covered Species: Northern Spotted Owl (NSO), fisher, Sonoma tree vole and red tree
vole. Green Diamond’s commercial timber operations may cause the incidental take of listed
wildlife species. Under ESA Section 10, the U.S. Fish and Wildlife Service (Service, or USFWS)
and the National Marine Fisheries Service (NMFS) may, upon the approval of a Habitat
Conservation Plan (HCP) meeting certain criteria, issue an incidental take permit authorizing such
take. An HCP must specify measures the applicant will take to minimize and mitigate to the
maximum extent practicable the impacts of the proposed incidental take of listed species.
Green Diamond currently manages and operates its California commercial timberlands in
accordance with two HCPs and their associated incidental take permits:
•

•
•

In 1992, the Service approved the Habitat Conservation Plan for the NSO on the California
Timberlands of Simpson Timber Company (NSO HCP). The Service subsequently
approved certain amendments to the NSO HCP requested by Green Diamond. 1 The NSO
HCP will expire in 2022.
In 2007, the Service and NMFS approved the Green Diamond Aquatic Habitat
Conservation Plan and Candidate Conservation Agreement with Assurances
(AHCP/CCAA) (Green Diamond, 2007). The AHCP/CCAA will expire in 2057.
The NSO HCP covers all Green Diamond California timberlands, while the AHCP/CCAA
covers the slightly smaller core area of these timberlands (approximately 365,964 acres).

Green Diamond prepared this new Forest HCP (FHCP) that will replace the NSO HCP based on:
•
•
•

Its experience implementing the NSO HCP
The results of research and monitoring performed pursuant to the NSO HCP
The opportunity to build on the conservation measures in the AHCP/CCAA to conserve
additional terrestrial species

This FHCP establishes a superior conservation program for the NSO based on the best available
scientific data, and a new conservation program for three terrestrial mammals, which could be
listed under the ESA in the future (the Covered Species listed in Section 1.4.3).

On December 31, 2001, Simpson Timber Company transferred its California timberlands, and associated permits and
obligations, to Simpson Resource Company. On April 30, 2004, Simpson Resource Company changed its name to
Green Diamond Resource Company.

1
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1.2 REGULATORY CONTEXT
1.2.1 Federal ESA (16 U.S.C. §1531 et seq.)
1.2.1.1

Overview: Sections 7, 9 and 10

The ESA was enacted in 1973 to provide a means for conserving endangered and threatened
species and the ecosystems upon which they depend, in order to prevent species extinctions.
The ESA has three major components relevant to this FHCP:
•
•
•

Section 7 – Requires federal agencies ensure, in consultation with the Service and the
NMFS, that Their actions are not likely to jeopardize the continued existence of listed
species or result in the destruction or adverse modification of designated critical habitat
Section 9 – Prohibits take of listed fish and wildlife species
Section 10 – Provides for permit issuance to non-federal entities authorizing the take of
listed fish and wildlife species incidental to otherwise lawful activities

ESA Section 7 requires each federal agency to ensure, in consultation with the Secretary of the
Interior or Commerce, that any actions authorized, funded, or carried out by the agency are not
likely to jeopardize the continued existence of any endangered or threatened species or result in
the destruction or adverse modification of areas determined to be critical habitat. 2 Section 7
requires federal agencies engage in formal consultation with the Service for any proposed federal
actions likely to adversely affect listed species or their designated critical habitat. A biological
opinion is issued by the Service at the completion of formal consultation. The biological opinion
can conclude that the project as proposed is either likely or not likely to jeopardize the continued
existence of the species, or result in the adverse modification of designated critical habitat. If the
biological opinion concludes no jeopardy, the proposed action can proceed without modification.
If the biological opinion concludes jeopardy, the Service will identify reasonable and prudent
alternatives to the proposed action that would avoid jeopardizing the species. Included in the
biological opinion is an incidental take statement that determines whether the action is likely to
result in the incidental taking of any listed species, and if take is anticipated, the Service authorizes
a specified level of take resulting from the proposed action. The incidental take statement may
include mandatory reasonable and prudent measures designed to minimize the level and degree
of incidental take and require implementation as a condition of take authorization. 3 If the incidental
take statement includes one or more such measures, those measures include mandatory terms
and conditions that identify the means whereby such measures must be implemented as part of
the project.
ESA Section 9(a)(1)(B) prohibits the take by any person of any endangered fish or wildlife species;
Take of threatened fish or wildlife species is prohibited by regulation. Take is defined broadly to
mean harass, harm, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in any
such conduct. 4 Harm is defined by regulation to mean an act that actually kills or injures wildlife,
including activities causing significant habitat modification or degradation resulting in the killing or
injuring of wildlife by significantly impairing essential behavior patterns, including breeding,
feeding, or sheltering. 5 The take prohibition applies unless take is specifically authorized or

16 United States Code (U.S.C.) Section (§) 1536(a)(2).
50 Code of Federal Regulations (CFR) § 402.14(i)(5).
4 16 U.S.C. § 1532 (1988).
5 50 CFR § 17.3.
2
3
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permitted pursuant to ESA Section 7 or Section 10. Protection for ESA-listed plant species is
more limited than protection for ESA-listed fish and wildlife. 6
ESA Section 10 addresses the authorization of take by nonfederal entities. Under Section
10(a)(1)(B), the Service may permit the take of listed species that may occur incidental to
otherwise lawful activity. To obtain a Section 10(a)(1)(B) permit, an applicant must prepare an
HCP meeting the following five criteria:
•
•
•
•
•

The taking is incidental to an otherwise lawful activity
The applicant will, to the maximum extent practicable, minimize and mitigate the impacts
of such taking
The applicant will ensure that adequate funding is provided for HCP implementation
The taking will not appreciably reduce the likelihood of the survival and recovery of the
species in the wild; and
Other measures, if any, which the Service requires as necessary or appropriate to meet
HCP purposes 7

The Service must conduct an internal Section 7 consultation and conclude that jeopardy will not
occur before approving an HCP and issuing a Section 10(a)(1)(B) permit.
1.2.1.2

Section 10 Five-Point Policy Guidance

In June 2000, the Service adopted a five-point policy designed to clarify elements of the Section
10 HCP program as they relate to biological goals, adaptive management, monitoring, permit
duration and public participation. 8 The five-point policy requires that the following elements be
addressed in the development of habitat conservation plans:
•

•

•
•

Biological Goals and Objectives – HCPs must define biological goals (broad guiding
principles for the conservation program – the rationale behind the minimization and
mitigation strategies) and biological objectives (the measurable targets for achieving the
biological goals). Biological goals and objectives clarify the purpose and direction of the
HCP’s conservation program.
Adaptive Management – The five-point policy encourages including adaptive
management strategies in appropriate circumstances. Adaptive management is an
integrated method for addressing biological uncertainty, devising alternative strategies for
meeting biological goals and objectives, and, if necessary, adjusting future conservation
management actions according to new information.
Monitoring – HCPs must include provisions for monitoring to gauge the effectiveness of
the plan in meeting the biological goals and objectives and to verify proper implementation
of plan terms and conditions.
Permit Duration – Under the five-point policy the Service considers several factors in
determining the incidental take permit term, including the applicant’s proposed activity

6

ESA Section 9(a)(2)(B) prohibits removal, possession, or malicious damage or destruction of endangered plants in
areas under federal jurisdiction. It also prohibits actions that remove, cut, dig up, damage, or destroy endangered plants
in areas outside of federal jurisdiction that violate any state law or regulation, including state criminal trespass law.
Threatened plant species protection only applies to areas under federal jurisdiction 50 CFR § 17.71(a). ESA section
7(a)(2) prohibition against jeopardy applies to plants, wildlife, and fish equally, and USFWS and NMFS may not issue
a section 10(a)(1)(B) permit if that permit issuance puts any listed species in jeopardy.
7 16 U.S.C. § 1539(a)(2)(A).
8 Final Addendum to the Handbook for Habitat Conservation Planning and Incidental Take Permitting, 65 CFR 106,
June 1, 2000 (Five Point Policy).
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•

1.2.1.3

duration and the expected positive and negative effects on covered species associated
with the proposed duration. The Service will also consider the scientific and commercial
data underlying the proposed operating conservation program, the time necessary to
implement and achieve operating conservation program benefits, and the extent to which
adaptive management strategies are included in the conservation program.
Public Participation – The five-point policy increases public participation in the HCP
process, including greater opportunity for the public to assess, review and analyze HCPs
and associated National Environmental Policy Act (NEPA) documentation.
This FHCP and Section 10

The intention of this FHCP is to meet all regulatory requirements necessary for the Service to
issue to Green Diamond a Section 10 Incidental Take Permit (ITP) authorizing incidental take of
the “Covered Species” (defined below) due to “Covered Activities” specified in FHCP Section 2.
This FHCP assessment of direct and indirect effects on Covered Species provides information
and analysis for the Service to conduct internal Section 7 consultation required for FHCP
evaluation.
Upon approval of this FHCP (the “Effective Date”), the Service will issue Green Diamond an ITP
under ESA Section 10(a)(1)(B), authorizing incidental take by Green Diamond of each listed
Covered Species resulting from Covered Activities in the Plan Area and, upon its listing, the
incidental take by Green Diamond of any currently unlisted Covered Species. The ITP will identify
all Covered Species, and shall take effect for listed Covered Species at the time the ITP is issued.
For each unlisted Covered Species, the ITP shall take effect upon the listing of such species,
subject to compliance with all other terms of this FHCP.

1.2.2 Migratory Bird Treaty Act (16 U.S.C. §703 et seq.)
The Migratory Bird Treaty Act (MBTA) implements various migratory bird protection treaties and
conventions between the U.S. and Canada, Japan, Mexico, and the former Soviet Union. Under
the MBTA, taking, killing or possessing migratory birds is unlawful as is taking any such birds’
parts, nests or eggs. The MBTA defines take more narrowly than the ESA and includes only the
death or injury of an individual bird from a migratory bird species or their eggs. 50 CFR. §10.13
includes a list of MBTA-protected birds.
The Service has developed policy guidance regarding the incidental take of bird species that are
listed as threatened or endangered under the ESA, and are also protected under the MBTA.
Under these guidelines, an ESA incidental take permit can function as a Special Purpose Permit
under the MBTA for the take of all ESA-listed covered species in the amount and/or number and
subject to the terms and conditions specified in an HCP. Any such take will not be in violation of
the MBTA.
This FHCP covers the NSO, which is listed under both the ESA and the MBTA. Pursuant to
Service guidance described previously, the ESA Section 10(a)(1)(B) permit Green Diamond
seeks through this FHCP would also serve as an MBTA Special Purpose Permit for the NSO.
This FHCP also raises a separate MBTA issue. The proposed FHCP Conservation Program
includes the management of barred owls, a species that competes with NSOs for food, nest sites,
other resources, and may injure or kill them. To implement barred owl management, Green
Diamond must receive authorization from the Service in the form of a Scientific Collection Permit

Forest HCP

1-6
or Depredation Permit or Special Purpose Permit under the MBTA (MBTA Permit). This FHCP
supports Green Diamond’s application to the Service for an MBTA Permit.

1.2.3 Bald and Golden Eagle Protection Act (16 U.S.C. §§ 668-668c)
Similar to the MBTA, Bald and Golden Eagle Protection Act (BGEPA) prohibits the "taking" of bald
or golden eagles, including their parts, nests, or eggs. Under BGEPA prohibited “take” includes
activities that “disturb” bald or golden eagles “to a degree that causes, or is likely to cause, based
on the best scientific information available, 1) injury to an eagle, 2) a decrease in its productivity,
by substantially interfering with normal breeding, feeding, or sheltering behavior, or 3) nest
abandonment, by substantially interfering with normal breeding, feeding, or sheltering behavior.
Green Diamond is not seeking incidental take coverage for bald or golden eagle under the Forest
HCP, but take avoidance measures for these species are implemented through the California
Forest Practice Act (Section 1.2.5). The general measures that Green Diamond implements for
bald and golden eagles in THPs is provided in Appendix A.

1.2.4 National Environmental Policy Act (42 U.S.C. § 4321 et seq.)
The purpose of NEPA is to ensure that federal agencies consider the environmental impact of
their actions and decisions. To accomplish this purpose, NEPA requires a process and approach
for analyzing the environmental impacts of proposed federal actions. This analysis is documented
in either an Environmental Assessment (EA) and its accompanying Finding of No Significant
Impact, or an Environmental Impact Statement (EIS) and its accompanying Record of Decision.
Approval of this FHCP by the Service and issuance of the associated ITP under ESA Section
10(a)(1)(B) would constitute a federal action that is subject to NEPA. The Service has determined
that it will prepare an EIS. The EIS will analyze the environmental impacts associated with the
implementation of this FHCP and requested ITP, as well as the environmental impacts of related
federal actions including Service approval for termination of the existing NSO HCP (which will be
replaced by this FHCP) and Service issuance of the MBTA Permit for barred owl management.

1.2.5 California Forest Practice Act (Pub. Res. Code §4511 et seq.)
The twin goals of the California Forest Practice Act (FPA) are to:
•
•

Restore, enhance, and maintain the long-term productivity of the state’s timberlands, and
achieve maximum sustained production of high-quality timber products
Protect recreation, watershed, wildlife, range and forage, fisheries, regional economic
vitality, employment and aesthetic enjoyment

The FPA is implemented through regulations knows as the Forest Practice Rules (FPRs), which
are applied through Timber Harvesting Plans (THPs) reviewed and approved by California
Department of Forestry and Fire Protection (CDF).
The FPRs include standard prescriptions required in every THP, including:
•
•

Protection measures for watercourse zones (minimum buffer sizes, canopy closure
requirements, and equipment exclusion)
Restrictions on construction, use, and maintenance of roads, trails, landings, and
watercourse crossings
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•

Snag Retention requirements and measures providing for retention of late seral elements

The FPRs also require a site- and area-specific assessment of potential individual and cumulative
impacts of timber harvesting on the environment, including terrestrial resources. Any significant
impacts remaining after application of the standard prescriptions require adoption of other
measures to mitigate or avoid such impacts.

1.2.6 Other California Laws
Several other California environmental laws and associated regulations can apply to commercial
timber operations. These include provisions in the California Fish and Game Code (including the
California Endangered Species Act [CESA]), and the California Water Code (including the Porter
Cologne Water Quality Control Act.
The CESA lists and protects Coho salmon that inhabit Green Diamond’s timberlands. In 2008,
the California Department of Fish and Wildlife (CDFW, formerly California Department of Fish and
Game) made a consistency determination under the CESA, finding that Green Diamond activities
under the AHCP/CCAA are also compliant with the California’s Coho salmon protection
standards.
Under the California Fish and Game Code, Green Diamond must obtain a permit from CDFW for
the construction, removal, or replacement of stream-crossing structures on forest roads. Based
on AHCP/CCAA conservation commitments, CDFW provided long-term authorization for all
stream crossing work on Green Diamond’s California timberlands under a Master Agreement for
Timber
Operations
approved
in
2010
(https://greendiamond.com/responsibleforestry/california/reports).
The California North Coast Regional Water Quality Control Board (Water Board) similarly
approved a 2010 Waste Discharge Requirement (WDR) for all storm water discharges from Green
Diamond’s forest roads within the AHCP/CCAA plan area based on the road management
requirements of the AHCP/CCAA (https://greendiamond.com/responsible-forestry/california/
reports). And, in 2012, the same Water Board approved a WDR for all forest management
activities on Green Diamond’s California Timberlands (https://greendiamond.com/responsibleforestry/california/reports).

1.3 CONSERVATION HISTORY CONTEXT
1.3.1 Green Diamond’s 1992 NSO HCP
On September 17, 1992, the Service issued an ITP to Simpson Timber Company and its
subsidiaries based on an approved NSO HCP on the California Timberlands of Simpson Timber
Company. The NSO HCP is now the responsibility of Simpson’s successor, Green Diamond,
which owns the California Timberlands managed under the NSO HCP. The NSO HCP was
approved with a 30-year term, but the ITP issued in 1992 authorized take of up to 50 pairs of NSO
during the first 10 years of the plan based on an estimated take rate of 5 NSO pairs displaced per
year. The incidental take authorization was limited to the first ten years of plan implementation
because it was understood that additional take authorization would be addressed through a
comprehensive review scheduled to occur after the first 10 years of implementation.
The mitigation required under the NSO HCP matched the quantity of take authorized for the first
decade of the plan. Although Simpson’s 30-year projection of forest management indicated that
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suitable NSO habitat would increase over the permit term, the Service required more evidence of
NSO habitat recruitment to be gathered under the NSO HCP research program and reported to
the Service in the 10-year comprehensive review. While the research was in process, mitigation
was required at plan inception in the form of substantial NSO reserve areas to be maintained for
a period of at least ten years. A Special Management Area of over 36,000 acres was established
for a period of ten years and an additional 13,000 acres of set-asides were required with the
understanding that the purpose and function of the set asides would be re-evaluated in a
comprehensive review after 10 years of plan implementation. The comprehensive nature of the
review was evident in its express purposes:
•
•
•
•
•
•

Comparison of actual and estimated levels of NSO displacement
Comparison of actual and estimated distribution of NSO habitat
Reevaluation of the biological basis of the conservation strategy based on data collected
through the NSO HCP research program and other research
A detailed analysis of the efficacy of and continued need for the set asides and of the longterm viability of the NSO population in the permit area
An estimate of annual NSO displacement for subsequent portions of the permit period
The timing and need for future comprehensive reviews during the permit process

An earlier comprehensive review was required if more than two-thirds of the authorized take for
the first decade occurred within the first five years of the plan. However, the actual rate of take
during the first decade of implementation was significantly less than the estimate. This allowed
the Service and Green Diamond to extend the 10-year comprehensive review for four years while
Green Diamond continued to implement all the NSO HCP conservation measures, including
research on the habitat needs and preferences of NSO and the location of the most productive
NSO habitat.
In 2006, although Green Diamond had not yet exhausted the original take authorization of 50
pairs, Green Diamond and the Service completed the first comprehensive review of the NSO
HCP. Intensive research conducted by Green Diamond during the first 14 years of the NSO HCP
resulted in creation of a sophisticated, site-specific model of habitat utilization and habitat fitness
for the survival and reproduction of NSOs on Green Diamond’s lands (Green Diamond 2010).
That research revealed that the dusky-footed wood rat is the primary prey base for NSOs on
Green Diamond’s lands, and that spotted owls benefit from habitat that provides a mature timber
nesting stand with edges where young forests grow after timber harvest and where woodrats
thrive. Green Diamond’s research also confirmed that the amount of suitable NSO habitat or NSO
habitat fitness would continue to improve on Green Diamond property for many decades to come.
The research also revealed that many of the no-harvest set-aside areas established by the NSO
HCP for spotted owl conservation purposes were never or rarely occupied by NSOs, while other
sites within and outside set-asides were more useful and productive for NSOs. During this time,
Service and Green Diamond scientists also recognized a new, significant threat to NSO survival
and recovery in the form of the progressive influx of barred owls onto Green Diamond’s lands.
The implications of the first comprehensive review were far reaching. Green Diamond recognized
the opportunity to make dramatic improvements in the efficiency and effectiveness of the NSO
HCP, but more information was needed on the barred owl threat to NSO. In 2006, Green Diamond
applied to the Service for an amendment of the NSO HCP. The proposed amendment adjusted
the NSO nest site survey protocol to account for the masking effect of barred owl presence and it
added research on barred owl and NSO interaction. In addition, the proposed amendment
reinstated the special management area through 2012 and it scheduled a second comprehensive
review for 2012. In 2007, the Service approved the proposed amendments and authorized an
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additional take of eight NSO pairs based on the amendments, which included additional
conservation measures and the continued implementation of the original conservation measures
of the NSO HCP. The Service recognized that the authorization of eight additional takes would
provide Green Diamond with operational flexibility while Green Diamond and the Service
completed further research and analysis in preparation for the second comprehensive review
scheduled in 2012.
The second review, like the first review, was expressly intended to be comprehensive. The second
comprehensive review required assessment of actual take in comparison to estimated take and
progress on the growth of suitable NSO habitat. That assessment of take and habitat development
would then be used in reevaluation of the NSO HCP conservation strategy, reevaluation of the
efficacy and need for set asides, and reevaluation of the likely future level of take incidental to
Green Diamond timber management that may be authorized by the Service. Unlike the first
comprehensive review, the second review also incorporated an analysis of the effect of barred
owls on NSO conservation in the permit area and potential responsive adjustments to the NSO
conservation strategy.
In 2010, Green Diamond and the Service commenced the second comprehensive review with a
re-evaluation of the NSO HCP and development of a refined NSO conservation strategy for
implementation in the permit area over the next 50 years. In 2011, the Service completed a
Revised Recovery Plan for the NSO, which helped to inform the development of a refined NSO
conservation strategy for Green Diamond timberlands. Under NSO HCP amendments approved
by the Service in 2007, Green Diamond also initiated research on NSO and barred owl interaction
that demonstrated the need for urgent action to manage barred owls, as recommended in
Recovery Actions 22, 26, and 28-30 of the Revised Recovery Plan for the NSO (USFWS, 2011a).
Building on the first comprehensive review, the second comprehensive review identified certain
ineffective and inefficient conservation measures and strategies in the NSO HCP, and other
conservation measures and strategies requiring adjustment, addition or improvement. In
consultation with the Service, Green Diamond considered extending the NSO HCP term and
adjusting its NSO conservation measures based on extensive site-specific research done to date.
Green Diamond also identified opportunities to build on conservation measures provided in Green
Diamond’s AHCP/CCAA to conserve additional terrestrial species that are found on Green
Diamond timberlands and may be listed under the ESA in the future. The result of the second
comprehensive review of the NSO HCP is a newly proposed multi-species FHCP covering four
terrestrial species including the NSO.

1.3.2 Green Diamond’s 2007 AHCP/CCAA
In 2007, the Service and NMFS approved the AHCP/CCAA (Green Diamond, 2007) for
management of Green Diamond’s core northern California timberlands, including approximately
400,000 acres. The AHCP/CCAA targets aquatic species and resource conservation and provides
substantial protection of riparian forest stands and geologically unstable areas, resulting in little
or no timber harvest in substantial portions of Green Diamond timberlands. Projections of future
landscapes created through AHCP/CCAA implementation indicate that 25% of the lands
managed under the AHCP/CCAA are in riparian management zones and geological protection
areas. By the end of the 50-year AHCP/CCAA permit (2057), approximately two-thirds of the
riparian management zone acreage will consist of the dominant and co-dominant trees in the 51to 100-year-old age class, with the remaining third over 100 years-old. This provides a welldistributed network of late seral habitat benefiting all aquatic species covered by the AHCP/CCAA
and many other forest species. Accordingly, the AHCP/CCAA riparian zone management are
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included in this FHCP conservation program. This ensures that the habitat benefits for FHCP
Covered Species associated with these conservation measures are legally enforceable elements
of the ITP for terrestrial Covered Species issued upon approval of this FHCP. This FHCP adaptive
management program is also structured so that any modifications to the riparian management
under the adaptive management provisions of the AHCP/CCAA are also reviewed and approved
by the Service to ensure that they do not compromise the effectiveness of this FHCP.
For planning and management purposes, this FHCP is the terrestrial species counterpart of the
AHCP/CCAA, with a substantially equivalent term and Plan Area. For Green Diamond, this FHCP
is a management tool that builds on and complements the AHCP/CCAA to conserve covered
species in both aquatic and terrestrial forest ecosystems located on Green Diamond’s core
California timberlands.

1.3.3 Other Complementary Conservation Efforts
Other ongoing conservation efforts, other than the AHCP, near Green Diamond lands include:
•

•
•
•
•
•
•
•
•
•
•
•

Implementation of the Yurok Habitat Conservation Plan (YHCP) based on assignment and
assumption of responsibility for implementation of the Green Diamond AHCP/CCAA
conservation measures on over 22,000 acres of timberland, which has been conveyed by
Green Diamond to the Yurok Tribe in the lower Klamath River Basin
Green Diamond has conveyed over 24,500 acres in the Blue Creek drainage to Western
Rivers Conservancy for conservation purposes
Memorandum of Understanding among the Service and seven other federal and state
agencies, non-governmental organizations, and private resource owners regarding
Humboldt Marten Conservation (2012)
Memorandum of Understanding among the Service and 13 other federal and state
agencies, non-governmental organizations, and private resource owners regarding
California Condor Conservation (June 2016)
Hoopa Tribal Forestry research and monitoring of spotted owls and fisher and the Forest
Management Plan (2011-2025) that addresses forest management practices and other
tribal activities that may affect the Covered Species
Late seral forest restoration projects implemented by the Redwood National Park and Del
Norte Redwoods State Park within previously harvested areas of Mill Creek and Redwood
Creek that are now intensively managed to accelerate mature forest stand regrowth
A cooperative effort with Redwood National Park to monitor and study NSO and barred
owl interactions
Management of the nearby Six Rivers National Forest and Headwaters Forest Reserve
subject to the Northwest Forest Plan amendments designed to promote conservation of
the NSO and numerous additional late-successional forest species
Collaboration and cooperation with the Willow Creek NSO demographic study conducted
on Service lands east of this FHCP’s Eligible Plan Area (EPA)
Collaboration and cooperation with the CDFW on trapping fisher inhabiting Green
Diamond timberlands and experimental relocation of those fisher on private timberlands
in the Sierra Nevada subject to a Service-approved Candidate Conservation Agreement
Humboldt Redwood Company’s (HRC’s) management of over 200,000 acres of
timberland adjacent to this FHCP EPA pursuant to an HCP assumed by HRC when it
acquired Pacific Lumber Company timberlands
Safe Harbor Agreement between Green Diamond and CDFW for Humboldt Marten (2018)
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1.4 PURPOSE, SCOPE AND ORGANIZATION OF THIS FHCP
1.4.1 Purpose
The primary purposes of this FHCP are as follows:
•
•
•
•

Provide for the conservation of the Covered Species (as defined herein below) and their
habitats on commercial northern California timberlands owned and managed by Green
Diamond
Coordinate and facilitate Green Diamond's practicable and reliable compliance with the
ESA to support long-term investment in and sustainable management of Green Diamond’s
California timberlands
Provide assurances to Green Diamond that, pursuant and subject to the Service’s “No
Surprises” regulations, as long as the obligations of this FHCP and ITP are performed, no
additional mitigation shall be required of Green Diamond with respect to Covered Species
Provide the Service with an appropriate basis for authorizing Green Diamond to
incidentally take Covered Species pursuant to the ITP

This FHCP describes conservation objectives Green Diamond will implement to meet the
following objectives:
•
•
•

Minimize and mitigate, to the maximum extent practicable, the impacts of any authorized
taking of listed Covered Species that may occur incidental to Green Diamond’s northern
California timber management operations
Ensure that any authorized take will not appreciably reduce the likelihood of survival and
recovery in the wild of any Covered Species
Help reduce the need to list currently unlisted Covered Species under the ESA by
providing conservation benefits to those species

The measures in this FHCP are designed to be a comprehensive conservation program for the
Covered Species on the Green Diamond timberlands managed under this FHCP. The measures,
supporting analysis, and related authorizations also help Green Diamond comply with any
California FPRs related to the ESA and Covered Species.

1.4.2 Geographic Scope
As noted in the previous section, Green Diamond’s California timberlands consist of over 365,152
acres located in northern California’s Del Norte and Humboldt Counties. The core timberlands
consist of redwood forests on the west slope of the Coastal and Klamath Mountains. The
remainder of Green Diamond’s timberlands consists of Douglas-fir and mixed conifer forests on
higher elevation and interior lands in eastern Del Norte and Humboldt Counties.
Since 1992, all of Green Diamond’s California timberlands (today, approximately 365,152 acres)
have been managed pursuant to the NSO HCP, as amended. Since 2007, Green Diamond’s
California timberlands have also been managed pursuant to the AHCP/CCAA. This FHCP
addresses Green Diamond’s California timberlands in two parts. Approximately 357,412 acres
managed under the AHCP/CCAA is also the focus of this FHCP conservation program for all
Covered Species (Section 5.2), and the 7,741-acre peripheral area is managed solely as a notake zone for the NSO (Section 5.3).
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Green Diamond periodically buys and sells timberlands in the general area covered by this FHCP
and expects to continue this practice in the normal course of business during this FHCP 50-year
term. To accommodate Green Diamond’s business practices, this FHCP is designed to allow
some flexibility in the application of this FHCP and ITP to Green Diamond’s timberland ownership
adjustments. Section 1.4.7 includes several defined terms describing the terms and procedures
for adjustments that may occur to this FHCP and ITP covered area.

1.4.3 Covered Species
This FHCP provides a conservation program, and supports the issuance of an ITP covering four
terrestrial species referred to as the Covered Species:
•
•
•
•

Northern spotted owl (Strix occidentalis caurina)
Fisher (Pekania pennanti)
Red tree vole (Arborimus longicaudus)
Sonoma tree vole (Arborimus pomo)

Table 1-1 identifies the Covered Species including one avian and three mammalian species. Each
Covered Species is a forest species with habitat requirements sensitive to timber management.
The NSO is currently listed under the ESA as a threatened species. The other three Covered
Species could become listed under the ESA in the future, and are addressed in this FHCP as if
they are listed. Should these currently unlisted species become listed under the ESA during the
term of this FHCP, incidental take of such species would automatically be authorized under the
ITP issued to Green Diamond upon approval of this FHCP, and full implementation of
conservation measures identified in Section 5.
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Table 1-1.

The Covered Species

Species Common Name, Scientific Name

Listing Status in Plan Area

Northern Spotted Owl, Strix occidentalis caurina

Federal
FT

State
ST

Fisher, Pekania pennanti

None

None

Tree voles (2):
Red tree vole, Arborimus longicaudus (north of the
Klamath River)
Sonoma tree vole, Arborimus pomo (south of the Klamath
River)

None
None

CSC
CSC

Codes
Candidate – USFWS finds significant information to propose listing the species, but higher priority
listing actions preclude a listing decision
CSC – California Department of Fish and Game Species of Special Concern
FT – Federal threatened species
ST – State threatened species
None – Currently not listed, proposed for listing, a candidate for listing, or a CSC
Notes
This FHCP treats the two tree vole species as ecologically identical and as a single species.
However, tree vole species north of the Klamath River are genetically distinct from voles south
of the river.

Section 3 and Appendix B describe the Covered Species characteristics and general habitat
requirements. Section 4 and Appendix C describe the Covered Species’ current habitat conditions
and status where Green Diamond will implement this FHCP.

1.4.4 Covered Activities
The activities covered by this FHCP and ITP (Covered Activities) include all of Green Diamond’s
lawful timber operations and other forest management activities that could result in the incidental
take of the Covered Species in the Plan Area defined below. Section 2 describes the Covered
Activities, including those activities needed to execute all conservation measures identified in
Section 5 (the Conservation Program).

1.4.5 Permit Duration
This FHCP and associated ITP term is 50 years. This term is necessary to fully implement the
Conservation Program and maximize FHCP ecological benefits.
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1.4.5.1

Initial Term This FHCP and ITP shall become operative on the Effective Date, and shall
remain in effect for a period of fifty (50) years from the Effective Date, except as provided
below.

1.4.5.2

Extension of the ITP. If requested by Green Diamond and approved by the Service in
compliance with all applicable laws, the term of the ITP may be extended under
regulations of the Service in force on the date of such extension. If Green Diamond
desires to extend the term of the ITP, it shall so notify the Service at least 360 days
before the then-current term is scheduled to expire. Extension of the term of the ITP
constitutes extension of this FHCP for the same amount of time, subject to any
modifications that the Service may require under regulations of the service in force at
the time of extension.

1.4.6 Organization of this FHCP includes:
•
•
•
•
•

Section 1 – Purpose and background, regulatory context, conservation history context,
and scope and organization
Section 2 – Detailed description of the Covered Activities, including Green Diamond’s
timber operations and other forest management activities
Section 3 – Detailed description of the Covered Species, marten 9 and their habitats
Section 4 – Description and assessment of habitat conditions and occurrence of Covered
Species and the marten in this FHCP implementation area
Section 5 – Description of:
−
−
−
−
−

•
•
•
•

FHCP statement of biological goals and objectives
Conservation Program fulfilling those biological goals and objectives with
minimization and mitigation measures for take of Covered Species
Conservation Program compliance and effectiveness monitoring and reporting
Conservation Program adaptive management process, and contingent actions and
assurances for foreseeable and unforeseen circumstances that may arise during
FHCP implementation
Measures for prevention of NSO take by timber harvest in the Peripheral Area

Section 6 – Assessment of the potential for timber operations and other activities
governed by this FHCP to directly or indirectly influence Covered Species and potentially
result in take of listed species
Section 7 – Assessment of how the Conservation Program minimizes and mitigates
Covered Species take to the maximum extent practicable
Section 8 – Description of alternatives to Covered Species take that Green Diamond
considered, and a discussion of the reasons for not pursuing those options
Appendices – Additional information, analysis, and details about FHCP components:
−
−

Appendix A – The general take avoidance measures that Green Diamond
implements for bald and golden eagles in THPs
Appendix B – Additional information about the biology, habitat requirements, and
sensitivities of each Covered Species (Supports Section 3)

The marten (Martes caurina humboldtensis) is not a Covered Species, but this FHCP evaluates it for potential
coverage in Section 8 (Alternatives Considered). Sections 3 and 4 also describe marten biology, and its status and
habitat in this FHCP Plan Area.

9
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−
−
−
−
−
−
−
−
−
•

Appendix C – Studies, surveys and assessments of Covered Species and their
habitats conducted in the current Plan Area (Supports Section 4)
Appendix D – Details of the 2007 AHCP Riparian Protection Measures
Appendix E – Guidance document for Terrestrial Retention of Ecosystem Elements
(TREE)
Appendix F – Detailed research, methods and protocols for this FHCP Conservation
Program implementation including Green Diamond NSO survey protocols and
effectiveness monitoring protocols that will be followed during FHCP implementation
Appendix G – Table describing the fecundity and occupancy characteristics of NSO
sites not designated as Dynamic Core Areas (DCA)
Appendix H – Detailed analyses of NSO detection probabilities and number of
surveys for Timber Harvest Plans (THP) and NSO sites
Appendix I – Describes the process for validating the NSO habitat fitness and
occupancy models
Appendix J – Glossary of terms and abbreviations used in this document
Appendix K – List of literature cited in this document

Atlas – Collection of large (11x17), foldout map figures referenced in this document

1.4.7 Key FHCP Implementation Area Definitions and Adjustment Procedures
As noted above, this FHCP, like the AHCP/CCAA currently in effect, accommodates modest
potential changes in Green Diamond land ownership, subject to certain restrictions, within an
overall specified area of similar landscapes and habitat. Under this approach, this FHCP covers
certain specified lands upon approval. During this FHCP term, some lands may be removed from
FHCP coverage if Green Diamond sells them, while other lands within the broader analyzed area
may be added to and covered by this FHCP. The key definitions that implement this approach
include:
•
•

•

•

Eligible Plan Area or “EPA” – All privately owned commercial timberlands and all roads
within the geographic area described in Map 1-2. The EPA is further analyzed in Section
4.
Plan Area – All commercial timberlands within the EPA which, at any point in time during
which this FHCP is in effect, are owned by Green Diamond or upon which Green Diamond
possesses perpetual harvesting rights if such lands or perpetual harvesting rights have
been enrolled in this FHCP as part of the Initial Plan Area (IPA) or upon acquisition, and
all roads used to access such lands.
Perpetual Harvesting Rights – Perpetual rights to conduct timber operations on lands
owned in fee by another. Short-term harvesting rights generally expire upon the conclusion
of timber operations, upon a certain date, or a combination of the two. Perpetual
harvesting rights pertain to existing and subsequent crops of timber and continue without
expiration. Lands on which Green Diamond holds Perpetual Harvesting Rights may be
included in the Plan Area only where Green Diamond has sufficient legal control during
the term of the ITP to implement this FHCP.
Initial Plan Area or “IPA” – The Plan Area that exists on this FHCP Implementation
Agreement and Permit effective date as defined below. Map 1-2 displays the IPA based
on 2019 Green Diamond ownership and perpetual harvesting rights, which is
approximately 357,860 acres.
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•
•

Adjustment Area – Commercial timberland acreage and associated roads within the EPA
which, at any point in time while this FHCP is in effect are not within the Plan Area and
thus not covered by this FHCP.
Peripheral Area – The Peripheral Area consists of timberlands that Green Diamond does
not intend to own and manage as part of its long term business plan and conservation
plan for Covered Species. The Peripheral Area consists of any other Green Diamond
Ownership in Del Norte or Humboldt Counties, California that is outside the EPA of this
FHCP. Upon approval of this FHCP, Green Diamond timberland management in the
Peripheral Area will be managed solely for the prevention of NSO take by timber harvest.
Table 1-2 displays the Peripheral Area based on 2015 Green Diamond Ownership.
Table 1-2.

1.4.7.1

Plan Area and Peripheral Area Acreages

County

IPA

Adjustment Area

EPA

Peripheral Area

Del Norte

81,672

18,590

100,244

4,996

Humboldt

276,188

321,077

596,837

2,745

TOTAL

357,860

339,667

697,082

7,741

EPA Characteristics and Components

Map 1-2 displays the EPA of approximately 697,acres and its components, the IPA (357,860
acres) and Adjustment Area (339,667 acres).
The scope of the EPA equals the eligible plan area of the AHCP/CCAA, which provides consistent
and reliable commitments on long-term Plan Area management for the conservation of aquatic
resources. The EPA also provides an appropriate scale for analyzing habitat conditions and
potential impacts and benefits for Covered Species from the combined effect of management
under this FHCP and the AHCP/CCAA. The commercial timberlands in the EPA also have
common characteristics directly related to habitat conditions for Covered Species. Section 4
describes these characteristics in detail, including:
•
•

•
•
•
•

Forest ecosystems with conifer stands dominated by coastal redwood and Douglas-fir
A pattern of forest stand structure produced by Green Diamond management and
California FPRs that consists of a mosaic of small patches of harvest and various ages of
reproduction with intermittent closed-canopy mature stands where land owners elect to
manage under a selective harvest regime
A dendritic pattern of larger and older forest stands following riparian corridors and
unstable geologic areas resulting from management under the AHCP/CCAA and, to a
lesser degree, FPRs
Steep and rugged terrain, several highly unstable bedrock types, and extensive geologic
folds and fault lines
Seasonally intense precipitation
More than a century of logging, mining, road building and grazing

The EPA is bordered by national forests and wilderness areas on the north and east and abuts
Redwood National Park and various state parks on the west. Other adjacent ownerships include
the Peripheral Area managed by Green Diamond, industrial timberlands managed by Sierra
Pacific Industries, Soper-Wheeler Company, Humboldt Redwood Company and other private
holdings. The Hoopa Valley Indian Reservation is located east of the EPA, and lands administered
by the Yurok Tribe or Bureau of Indian Affairs are located along the lower Klamath River. Adjacent
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land use varies by location but generally follows land ownership patterns. The federal and state
land management supports multiple uses, including conservation and recreation, and various
levels of timber harvesting allowed in designated areas. On adjacent private lands, commercial
timber operations and ranching predominate, while other uses include gravel mining and
residential development. Map 1-2 displays the Adjustment Area and includes adjacent
commercial timberlands but excludes public and Indian lands, non-forested commercial
timberlands and third party-owned commercial timberlands covered by an approved HCP.
The IPA is that portion of the EPA owned and managed by Green Diamond at the time of ITP
approval. It is a substantial and cohesive block of forest habitat, representative of and well
distributed throughout the EPA. The forest ecosystem habitat within the IP and the EPA connects
to forest ecosystem habitat in large blocks of national and state park land to the north and west,
large blocks of national forest and tribal lands to the north and east, and a large private
commercial timberland ownership to the south managed under an HCP.
The Adjustment Area is the balance of the EPA that is not within the IPA. This FHCP may expand
into the Adjustment Area through property acquisitions by Green Diamond. Based upon the
analyses in this FHCP, it is presumed that all commercial timberlands within the EPA share similar
relevant characteristics and, therefore, that adding such lands to the Plan Area during the term of
the ITP will not likely result in adverse effects on the Covered Species different from those
analyzed in connection with this FHCP when approved.
This FHCP’s allowance for Plan Area adjustments is justified by the similarity of habitat conditions
and the potential impacts of Covered Activities to Covered Species throughout the EPA. The EPA
and Adjustment Area are further analyzed in Section 4. Because of these similarities, the
Conservation Program may be applied with the same or substantially similar benefits on any
Green Diamond timberlands or perpetual harvesting rights within the EPA during this FHCP term.
In addition, given the IPA size and EPA location relative to forested habitat on federal, state, and
tribal forest lands to the north and east and private timberlands managed under an HCP to the
south, a net increase or decrease in the IPA of no more than 15% will not significantly alter the
effectiveness of this FHCP for the conservation of Covered Species.
1.4.7.2

Plan Area Adjustments Over Time

During the term of this FHCP and ITP, Green Diamond may elect to add to the Plan Area any
commercial timberlands within the EPA by submitting to the Service a description of the lands
within the Adjustment Area that it intends to add, along with a summary of relevant biological and
physical characteristics that such lands share with existing Plan Area lands. As discussed above,
Green Diamond estimates there are approximately 339,667 acres of other commercial
timberlands in the Adjustment Area that could be added to the Plan Area in the future. However,
the Plan Area cannot be more than 15% larger than the IPA without an FHCP amendment.
Further, the Plan Area may contract automatically with Green Diamond Ownership sales or
disposals, so long as contraction is not more than 15% smaller than the IPA. All Plan Area
expansions and contractions are subject to the following conditions.
1.4.7.2.1 Green Diamond’s Right to Acquire and Sell Lands. Subject to the conditions
in Section 1.4.7.2, nothing in this FHCP or ITP limits Green Diamond’s right to acquire or sell or
otherwise transfer interests in lands within the Eligible Plan Area or elsewhere. However, unless
commercial timberland acreage that Green Diamond acquires is included in the IPA or added to
the Plan Area by operation of this FHCP’s land adjustment conditions, Green Diamond’s activities
that take place on those lands shall not be covered by the ITP.
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1.4.7.2.2 Reporting of Land Transactions. Green Diamond shall notify the Service of
any transfer of ownership of real property or harvesting rights located within the Plan Area at the
time of such transfer, except where prior notification occurs pursuant to Paragraph 1.4.7.2.4
below. Such notice shall describe the affected real property with particularity, identify the name
and address of the transferee, and include a detailed map showing the location of the transferred
real property or harvesting rights.
1.4.7.2.3. Additions to the Plan Area. Green Diamond may elect to add to the Plan Area
additional commercial timberlands consisting of fee lands and harvesting rights that it acquires
within the EPA pursuant to this paragraph, provided however, that the total acreage covered
within the Plan Area shall not expand the IPA by more than 15%, in total, without an amendment
to this FHCP and ITP. Areas subject to harvesting rights acquired and added to the Plan Area
pursuant to this subparagraph after the Effective Date will count toward the net change in Plan
Area. If Green Diamond elects to add commercial timberlands to the Plan Area pursuant to this
paragraph, Green Diamond shall submit to the Service a description of the lands it intends to add,
along with a summary of relevant characteristics they share with existing Plan Area lands. Such
characteristics may include vegetation types, forest habitat conditions and age classes, habitat
elements, areas of riparian habitat (Section 5.3.1.3), known occurrence and status of the Covered
Species including NSO sites that may qualify as DCAs (Section 5.3.1.4), and occurrence of barred
owls. Unless the Service objects in writing to Green Diamond within 60 days of receipt of the
submission described herein, the subject lands shall be included in the Plan Area subject to the
15% limit on IPA expansion provided above. The Service may object to a Green Diamond election
by providing a written statement with specific reasons why the Service believes the presumption
described herein is incorrect. In that case, the Service and Green Diamond shall confer in good
faith and pursue the dispute resolution mechanisms set forth in this FHCP in an effort to reach an
agreement. Until concurrence is reached, such lands will not become part of the Plan Area except
pursuant to the Major Amendment process set forth in Section 5.3.7. The ITP and the Operating
Conservation Program for this FHCP (Section 5.3) shall be effective for Covered Activities on all
lands that meet the definition of Plan Area upon their inclusion pursuant to this Paragraph or a
Major Amendment required under Section 5.3.7. 1.4.7.2.4 Deletions from the Plan Area. Subject
to the reporting requirements in Paragraph 1.4.7.2.2 and this Paragraph, the Plan Area shall
contract automatically, i.e., without an amendment to this FHCP or ITP, to reflect each sale or
other transfer of Green Diamond real property within the Plan Area, including transfers of
perpetual harvesting rights; provided, however, that the acreage of the IPA shall not contract by
more than 15% without a Major Amendment pursuant to Section 5.3.7. The ITP and FHCP shall
cease to be effective as to any Green Diamond lands removed from the Plan Area in accordance
with this Paragraph 11 upon Green Diamond’s sale, transfer or other deletion, provided that Green
Diamond shall notify the Service and shall maintain and make available to the Service upon
request a record of each such transaction or deletion. None of the following shall count toward
the 15% limit on reduction of the total acreage of the IPA or require a Major Amendment pursuant
to Section 5.3.7:
1.4.7.2.4.1 Transfers to an agency of the federal government, including transfers
involving third parties in which the ultimate owner of the property will be an agency of the
federal government, where, prior to transfer, the Service has determined that the transfer
shall not compromise the effectiveness of this FHCP based on adequate commitments
by that agency regarding management of such land;
1.4.7.2.4.2 Transfers to a non-federal entity that, prior to transfer, has entered into an
agreement acceptable to the Service (e.g., Green Diamond’s grant of a conservation
easement to be held by the state fish and wildlife agency with the Service as third-party
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beneficiary) or has another legally binding commitment (e.g., by legislative mandate)
acceptable to the Service to ensure that the lands shall be managed in such a manner
and for such duration so as not to compromise the effectiveness of this FHCP or
1.4.7.2.4.3 Transfers to a non-federal entity that, prior to completion of the land
transaction, has agreed to be bound by this FHCP as it applies to the transferred land
and has obtained an incidental take permit following normal permit procedures covering
all species then covered by the ITP
1.4.7.2.4.4 Sale and transfer of short-term harvesting rights (i.e. stumpage agreements
rather than perpetual harvesting rights) to third parties subject to this FHCP and
expiration of short-term harvesting rights held by Green Diamond shall not be
considered deletions from the Plan Area.
1.4.7.3

Peripheral Area

Map 1-2 displays the Peripheral Area, which is owned by Green Diamond but excluded from the
EPA because Green Diamond does not intend to own and manage such timberlands as part of
its long term business plan and conservation plan for Covered Species. This FHCP’s Operating
Conservation Program (Section 5.3) and incidental take authorization for all Covered Species and
Covered Activities do not apply to the Peripheral Area.
The Peripheral Area currently is part of the permit area for the NSO HCP, but it may be sold and
removed from the NSO HCP permit area with notice to the Service and no other limitation. The
Peripheral Area does not include set-asides that provide demographic support for the NSO under
the NSO HCP.
Under this FHCP, Green Diamond may not add timberlands to the Peripheral Area, but may
remove timberlands from the Peripheral Area with a transfer to a third party and notice to the
Service.
The Peripheral Area shall not be part of this FHCP EPA or its components, the Plan Area and
Adjustment Area. Consequently, adjustments to the Peripheral Area shall not affect the
adjustment limits for the Plan Area of this FHCP.

1.4.8

Multiple Uses of this FHCP

In addition to satisfying ESA requirements on incidental take authorization, the Conservation
Program in Section 5 addresses other significant, closely related issues such as cumulative
beneficial wildlife impacts and cumulative beneficial impacts of carbon sequestration mitigation
for emission of Green House gases and climate change. This FHCP’s multiple uses are important
because some FHCP measures and mitigation levels will exceed the minimum requirements
necessary for ESA Section 10 approval.

1.4.9

Related Federal Actions

FHCP approval and implementation will require Service approval for termination of the existing
NSO HCP implemented by Green Diamond. In addition, portions of the Conservation Program
involving experimental barred owl control will require MBTA authorization from the Service.
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1.4.9.1

Termination of Green Diamond’s NSO HCP

This FHCP adapts and improves the original conservation measures provided under the NSO
HCP and includes major new conservation measures under the AHCP/CCAA. Accordingly, this
FHCP will replace the NSO HCP, which will be terminated upon approval of this FHCP.
Termination of the NSO HCP upon approval of this FHCP is a federal action that is appropriate
at this time because Green Diamond and its predecessor, Simpson, have provided all of the
mitigation required under the NSO HCP through the date of FHCP approval,.
The termination and replacement of the NSO HCP with this FHCP was anticipated and provided
for in the NSO HCP. Although it was a 30-year plan, the NSO HCP was approved with a 10-year
permit and comprehensive review process that was intended to re-evaluate and, if appropriate,
discontinue, adjust, or supplement any aspect of the conservation strategy for the NSO. Although
it pre-dated the Service’s Five Points Policy described in Section 1.2.1.2, the NSO HCP was
designed as a research-driven conservation plan with adaptive management at ten-year intervals.
Section 1.3.1 summarizes the implementation of the NSO HCP, the most significant research
findings under the NSO HCP research program, and the results of the first and second
comprehensive reviews of the NSO HCP. This FHCP is the result of the second comprehensive
review of the NSO HCP and describes in detail the results of research under the NSO HCP and
the insights on NSO conservation strategy improvements that were derived from that research.
Because the NSO HCP was designed for comprehensive review at ten-year intervals, the
incidental take authorization and matching mitigation commitments under the plan are also based
on 10-year intervals. As described in Section 1.3.1, upon approval of the NSO HCP, the Service
issued an ITP for displacement of 50 NSO pairs over the first 10 years of this FHCP with the
understanding that additional take authorization would be considered in a 10-year comprehensive
review. The incidental authorization was based on an estimated take rate of five pairs per year
for the first ten years and the key mitigation measures, such as the special management area and
set asides, were established for a period of 10 years, subject to comprehensive review of the
purpose, function, and need for such mitigation after 10 years. In other words, the agreed
exchange of mitigation for take authorization under the NSO HCP was a pay-as-you-go plan on
a decadal basis.
When the first comprehensive review was completed in 2006, 44 of the 50 authorized NSO pair
displacements had been used, indicating that the original exchange of mitigation for take
authorization from the Service was fully satisfied by a surplus of mitigation relative to take. After
the first comprehensive review, the NSO HCP was amended, most of its initial conservation
commitments were continued, additional research was required, eight additional NSO pair
displacements were authorized, and a second comprehensive review was scheduled for 2012.
As of 2017 (NSO HCP plan year 25), 3 of the original 50 NSO pair displacements authorized for
the first 10 years of the plan were unused and the 8 NSO pair displacements added in 2007 were
utilized. Again, Green Diamond analyses indicate that the mitigation provided through plan year
20 is more than adequate for the amount of NSO take authorized and actually used through plan
year 20.
Upon approval of this FHCP and relinquishment of the NSO HCP, Green Diamond’s ITP issued
under the NSO HCP would also be terminated and Green Diamond would relinquish all unused
incidental take authorization. Under these circumstances, termination of the NSO HCP is
appropriate without a deficit of mitigation or need for compensatory mitigation. This also means
that this FHCP may be evaluated and approved by the Service based on ESA Section 10 criteria
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applied only to the prospective take incidental to Covered Activities and mitigation provided under
this FHCP.
1.4.9.2

MBTA Authorization

The proposed FHCP Conservation Program includes barred owl management and control
experiments. The barred owl competes with and may injure or kill NSOs. Section 5 includes a
detailed barred owl control experiment. As reflected in the Service’s Revised NSO Recovery Plan
(USFWS, 2011a), the Service considers barred owl management and control an essential
component of NSO recovery. To implement the barred owl management and control experiments,
Green Diamond must receive authorization through a Scientific Collection Permit or Depredation
Permit or Special Purpose Permit issued by the Service under the MBTA Permit. This FHCP and
its experimental barred owl management support Green Diamond’s application to the Service for
an MBTA Permit. The Service may issue an MBTA Permit with or after FHCP approval, and,
depending on its term, may renew or extend it several times during this FHCP term.
1.4.9.3

California Department of Fish and Wildlife (CDFW) Scientific Collecting Permit

The California Fish and Game code sections 1002, 1002.5 and 1003 authorize the CDFW to issue
a permit for the take or possession of wildlife, including mammals, birds and the nests and eggs
thereof, reptiles, amphibians, fish, certain plants and invertebrates for scientific, educational, and
propagation purposes. The Department currently implements this authority through Section 650,
Title 14, California Code of Regulations (CCR), by issuing Scientific Collecting Permits (SCP) to
take or possess wildlife for such purposes. An application for an SCP requires a thorough study
proposal that will be reviewed by CDFW staff for relevance, completeness and scientific validity.
Green Diamond will apply for an SCP for capture and marking of NSO (Section 5.3) and for
implementation of the barred owl experiments (Section 5.3.4). The CDFW, in its status review of
the NSO, provided 37 management recommendations to secure recovery and long-term survival
of the NSO (CDFW 2016). At least four of the CDFW’s management recommendations related to
barred owl are consistent with this FHCPs proposed barred owl (BAOW) experiments and will be
evaluated by CDFW through the SCP application and permit process. The CDFW may issue a
SCP with or after FHCP approval, and, depending on its term, may renew it throughout the
duration of this FHCP.
A SCP includes reporting requirements, a portion of which is completed through Green Diamond
submission of a geodatabase to the CDFW NSO database manager by February each year. The
geodatabase includes but is not limited to spatial information, a master owl dataset incorporating
annual status data, occupancy data, barred owl binary data, and a database crosswalk between
Green Diamond and CDFW sites. Under a scenario where the SCP process or regulations
regarding BAOW experiments change, GDRCo will continue to provide a geodatabase (or similar
format) to CDFW that includes similar data.
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2.1 INTRODUCTION
This FHCP and the associated ITP will cover and provide incidental take authorization for Green
Diamond's timber operations and related land management activities in the Plan Area, as well
as the activities needed to carry out the Conservation Program described in Section 5. The
following sections describe Green Diamond’s Covered Activities:
•
•
•
•
•

Timber-Product Harvest
Silvicultural Regimes and Methods
Timber Stand Regeneration and Improvement
Minor Forest-Product Harvest
Administration, Implementation and Monitoring Activities

2.2 TIMBER-PRODUCT HARVEST
The following sections describe Green Diamond’s timber-product harvest activities:
•
•
•
•
•
•
•
•
•

Felling and bucking timber
Yarding timber
Landing construction, maintenance and loading
Salvaging timber products
Transporting timber and rock products
Road construction, maintenance and use
Rock pit development and use
Water drafting and storage
Equipment maintenance

2.2.1 Felling and Bucking Timber
Timber felling is the first step in logging operations. It usually includes felling of the tree and may
include bucking, or cutting felled trees into predetermined log lengths specified by the timber
owner to maximize tree value. Some trees may also be felled and left “tree length” that will be
manufactured into logs later in the process. Contractors (“timber fallers” sometimes working in
pairs) are hired to fell and buck trees with chain saws. Where terrain is not too steep,
mechanical felling machines (feller-bunchers) cut down trees. These machines are structurally
similar to tracked excavators. Using an articulated attachment, they grab, cut, and bunch the
trees with other trees or logs for subsequent skidding to the landing. Feller-bunchers that are
more complex have processor heads to delimb and buck trees into logs. Some of these
machines have tracked undercarriages and self-leveling mechanisms so they can operate on
moderate slopes. Feller-bunchers have no blade or attachments capable of moving soil. Their
wide track design and ability to travel on top of forest debris (limbs and chunks) minimize soil
disturbance and compaction.

2.2.2 Yarding Timber
Yarding or skidding involves moving logs from the stump where they are felled to the landing.
Major yarding system classifications include: ground based, cable, and aerial logging. Section
2.4 describes biomass or slash debris yarding, an additional classification involving nontraditional wood products (not exclusively in log form).
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2.2.2.1 Ground-Based Yarding
Ground based logging traditionally involves tracked or rubber tired tractors (rubber tired
skidders) skidding logs to the landing. These machines grasp the log using either powered
grapple attachments or wire rope winch lines. They require constructed skid trails to operate on
all but the mildest terrain (generally under 35%). A related system, forwarder logging, is used
only for small logs on mild terrain. It uses a specialized tractor with a small hydraulic boom
loader. The boom loader travels into the logging unit and lifts logs onto bunks mounted on a
rearward tractor frame extension. This specialized machine is a small self-loading truck
designed with low pressure tires, gearing, and ground clearance that allows off-road operation.
Whenever possible, Green Diamond utilizes a more modern and technically improved ground
skidding variant called shovel logging. A shovel, or hydraulic boom log loader, is an excavator
equipped with a log loading boom and grapple instead of an excavator boom and bucket. These
machines are specially designed for yarding and provide more off-road mobility because they
have additional horsepower and are mounted on tracked undercarriages with generous ground
clearance. The shovel is capable of walking off the truck road, picking up felled logs in a unit,
and passing them back towards the truck road using its upper structure 360 degree rotation or
swing function. This system is very efficient over short distances, since the same machine that
does the yarding can load the logs on trucks. It is not used over longer distances because
increased distance from the truck road requires repeated log handling. As with feller-bunchers,
shovels have no blade or other attachment capable of moving soil and have the additional
benefit of operating without requiring road or trail construction. Shovel harvesters also have very
wide tracks that have low ground pressure and very low grousers (traction blades) that operate
on top of the natural layer of residual slash debris and the residual stumps. This provides
significant additional protection by minimizing soil compaction and ground disturbance. Green
Diamond prefers to use the shovel logging ground-based yarding method wherever feasible,
rather than tractor or skidder logging. Shovel logging can only be used in evenaged units, and is
not compatible with selection or thinning silviculture.
2.2.2.2 Cable Yarding
Cable yarding uses wire ropes, to skid logs to a truck road or log landing. A yarder has a
number of powered drums filled with wire rope, and a vertical tower or leaning boom that
elevates the cables as they leave the machine. Three to eight wire rope guy lines hold the tower
in position. With rare exception, cable systems yard logs up hill. Green Diamond utilizes cable
yarding systems where the terrain is too steep (ground averaging over 35% slopes) to
accommodate ground-based yarding systems such as shovel logging.
Cable yarding is usually skyline or high-lead, depending on the amount of lift required during
yarding. High-lead logging essentially attaches logs directly to the end of the mainline that exits
the top of the yarder tower. The only lift provided is the difference in elevation between the
location of the log and the top of the tower to prevent logs from digging into the soil surface
during yarding. This system is quick to implement and effective over short distances (generally
<500 feet).
Skyline (or running skyline) is preferred over high-lead yarding and reduces drag since one end
of the log is always elevated. This system is preferred over longer distances and significantly
increases yarding speed and minimizes ground disturbance. In these circumstances, Green
Diamond uses some form of skyline logging that provides sufficient lift. Skyline logging uses a
skyline cable that extends from the top of the tower (or boom) to an anchor located at some
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elevated point beyond the edge of the logging area. This anchor is usually a stump or a suitable
tree at the perimeter of the logging unit rigged to provide the necessary skyline elevation on an
opposing hill slope. Logs are attached to a carriage that rides on the skyline. The yarder pulls
the carriage to the landing with its mainline (also referred to as the skidding line in this
application).
Depending on the skyline variant used, the yarder lowers the skyline to attach the logs and then
raises it for lift, or the carriage can unwind its own skidding line and then lift the logs towards the
skyline. Either way, the yarder provides enough lift to suspend the uphill end of logs above the
ground. Green Diamond uses skyline cable yarding systems extensively throughout the Plan
Area, which minimizes overall ground disturbance and mid-slope road building.
2.2.2.3 Helicopter Yarding
Aerial yarding (e.g., by helicopter or balloons) typically occurs when steep and/or unstable
terrain or lack of road right-of-way prevents road construction for ground based or cable yarding
systems. Balloon aerial logging uses cables or grapples suspended from long cables with the
balloon providing lift and suspend the logs for transport to the landing. Aerial equipment lowers
and releases logs to the loading area. Helicopter yarding utilizes a cable extending from the
helicopter that is attached to the logs and fully suspends the logs to the landing area. These
types of yarding generate virtually no soil disturbance. However, both require large landings to
safely accommodate concurrent log landing, log sorting, truck loading operations, and log
decking during peak production hours. Helicopters also require a separate service landing that
is clean and rock-, debris- and dust-free to protect the engines from damage. The
disadvantages of helicopter logging are its expense (roughly three times more expensive than
cable yarding) and the fact that lack of vehicular access to the area compromises the
landowner's ability to accomplish site preparation, reforestation, and other forest management
activities in the future. Helicopter service landing areas are secondary to the THP area.
2.2.2.4 Landing Construction, Maintenance and Loading
Log landings are cleared areas or wide spots in roads to which logs are yarded, swung,
skidded, lowered or forwarded for subsequent loading onto trucks for transport. They are
constructed and maintained as part of the timber harvest and transport process. Landings must
be located and constructed to complement the yarding system used to move the logs from the
stump.
Logs yarded to a landing or roadside may need bucking into shorter segments, breakage
removal and delimbing by hand or mechanically. A mechanical delimber is a tracked machine
similar to an excavator with a long boom and moving cutting head that delimbs, accurately
measures and bucks trees into log-length pieces.
At the landing or roadside, a shovel or front-end loader (a wheeled bucket loader equipped with
log loading forks instead of a bucket) then loads logs onto log trucks. Shovels (or heel-boom
loaders) can operate on small landings or, if side slopes are suitable, they can deck logs on the
roadside and load trucks without leaving the road grade. In contrast, front-end loaders have a
longer turning radius and require larger landings. Shovels are Green Diamond’s preferred
loading equipment because they offer flexibility, utility and lower ground pressure.
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2.2.3 Salvaging Timber Products
Dead, dying, and wind thrown trees are periodically salvaged. This salvage is primarily related
to road maintenance or fire damage resulting from prescribed burns. Dead or dying trees are
removed along roads if they can be easily salvaged and yarded to the road. Salvage of timber
products is conducted through the annual filing of a property wide Exempt Notice, i.e., subject to
the FPRs but exempt from THP requirements and THP processes. Removal of these products
requires a licensed timber operator. If the volume to be salvaged exceeds 10% of the average
existing timber volume per acre, a THP is required. Salvage harvesting is not permitted within
floodplains or channel migration zones and is specifically limited in watercourse riparian
management zones (RMZs) by Green Diamond’s AHCP/CCAA (Green Diamond, 2007). Older,
decaying or defective logs are retained on the landscape to provide valuable wildlife habitat
structure (Section 5.2.2.2 and Appendix E, TREE).

2.2.4 Transporting Timber and Rock Products
Timber and rock materials are most commonly transported along private and public roads via
truck and trailer. Helicopters may occasionally but infrequently be used to transport logs directly
to sawmills. Using private and public roads for the transport of timber products, biomass
products or rock products is a Covered Activity.

2.2.5 Road Construction, Maintenance, and Use
Roads on lands owned in fee by Green Diamond are constructed most commonly by felling and
yarding timber along a predetermined road alignment that has been designated on the ground.
This activity is followed by excavating or filling hillslope areas, using tractors or excavators.
Road construction also commonly involves construction of watercourse crossings that use
culverts, bridges, and occasionally fords. Roads also include vehicle turnouts and log landings
that are wide spots used for yarded logs and loading log trucks. Road construction may also
involve surfacing soil roads with rock, lignin, pavement or other surface treatments approved by
NMFS and the Service under the AHCP/CCAA (Green Diamond, 2007).
Road maintenance typically includes surface grading, clearing bank slumps, repairing slumping
or sliding fills, clearing ditches, repairing or replacing culverts and bridges, adding surface
material, dust abatement and installing or replacing surface drainage structures. Road
maintenance for fire prevention, public access, and timber management may include
mechanical control of roadside vegetation. Mechanical control may include grading, hand
cutting, using a brush buster-type mechanical device, burning, steaming and other experimental
methods. Road construction and road maintenance activities are intended to provide for a welldesigned and maintained transportation system used for long term access to harvest timber,
haul logs and wood products, regenerate and maintain plantations, perform biological and
geological study and assessments and allow for the general administration and protection of the
Plan Area. All activities associated with the construction, maintenance and uses of roads
serving the Plan Area (including roads over third parties where Green Diamond has a right or
privilege of use) are Covered Activities.

2.2.6 Rock Pit Development and Use
Rock pits, also referred to as borrow pits, are locations where rock is excavated, crushed,
blasted, or otherwise produced for eventual use as a road surface, fill or bank stabilization
materials. Activities associated with the use of rock pits also include loading crushed rock into
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trucks for hauling, hauling of mined rock, and the construction and maintenance of rock pit
access roads (see previous section). Under the AHCP/CCAA, Green Diamond also conducts an
archaeological review for the development of any new rock quarry within the Plan Area to take
account of any effects on historic properties under the National Historic Preservation Act
(NHPA).

2.2.7 Water Drafting and Storage
Water drafting involves direct drafting of stream flow into a water truck which is then periodically
sprinkled or otherwise applied to roads for dust abatement, road maintenance, road
construction, surfacing or used to control prescribed fuel reduction burning or wildfire. Water
may be diverted using gravity fed systems that provide water directly to storage reservoirs or
tanks that are used to load water trucks for similar use. Occasionally, existing drafting locations
within or adjacent to watercourses are excavated and cleaned of debris to increase their inchannel storage area for drafting purposes. Water drafting and storage management is covered
under Green Diamond’s AHCP/CCAA (2007) in more detail and specificity under Green
Diamond’s Master Agreement for Timber Operations (MATO) approved by CDFW on May 20,
2010, and in the WDRs for Discharges Related to Road Management and Maintenance
Activities Conducted Pursuant to the Green Diamond Resource Company Aquatic Habitat
Conservation Plan in the North Coast Region approved by the California North Coast Region
Water Quality Control Board on June 10, 2010.

2.2.8 Equipment Maintenance
The use of falling, yarding, loading, trucking and road maintenance equipment requires fueling
and maintenance. This maintenance is performed by Green Diamond and/or its contractors
using maintenance trucks and generally occurs on or adjacent to roads and landings.

2.3 SILVICULTURAL REGIMES AND METHODS
Green Diamond's silvicultural practices are designed to enhance the productivity of its
timberlands by ensuring both prompt regeneration of harvested areas and rapid forest growth.
Treatments vary by stand age, stand condition, site class and species composition. Green
Diamond does not apply all treatments to every site. Table 2–1 summarizes the treatments in
approximate chronological order that Green Diamond includes as part of its forest management
regime.
Table 2–1.

Green Diamond's Forest Management Methods
Based on Stand Age

Treatment

Stand Age (years)

Regeneration Harvest

45 and older

Site preparation

0–1

Tree Planting

0−1

Vegetation Management

0 – 10

Pre-commercial thinning

10 – 20

Commercial Thinning

30 – 40

Silvicultural activity involves specific methods used to harvest and regenerate forest stands over
time to achieve desired management objectives. Typical management objectives include
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achieving maximum sustained yield, and the maintenance, alteration or creation of habitat.
Examples of silvicultural methods for regeneration harvest include individual (single) tree
selection, group selection, seed tree, shelterwood and clearcut. The first two methods
regenerate uneven-aged stands and the latter-three regenerate even aged stands.

2.4 TIMBER STAND REGENERATION AND IMPROVEMENT
Timber stand regeneration and improvement includes activities necessary to establish, grow,
and achieve desired species composition, spacing and rate of growth of young forest stands,
including:
•
•
•
•
•
•

Site preparation, prescribed burning and slash treatment
Tree planting
Vegetation management
Precommercial thinning and pruning
Commercial thinning
Regeneration harvesting

Green Diamond manages timber in the Plan Area under a Maximum Sustained Production
(MSP) plan prepared and approved in accordance with state law. Under the MSP plan, annual
harvest levels are carefully scheduled to balance forest growth and timber harvest over a 100year period and to achieve maximum sustained production of high quality timber products while
protecting resource values such as water quality and wildlife. Stands are ready for harvest once
they enter the 50-year age class (45 to 55 years old). However, state laws that constrain both
the size of even-aged management units and the timing of adjacent even-age harvesting
operations can delay the harvest of many stands until they reach the 70 year age class. Green
Diamond currently uses the Forest Projection and Planning System (FPS), developed by the
Forest Biometrics Research Institute (FBRI), for inventory tracking, growth modeling and longterm harvest scheduling. In 2008-9, this model was used to develop a 100-year projection of
harvesting and growth to demonstrate MSP as required by the California FPRs under Title 14
California Code of Regulations 913.11(a). The rule requires the landowner to demonstrate
achievement of MSP by satisfying the following five requirements:
•

•
•
•
•

Producing the yield of timber products ... while accounting for limits on productivity due
to constraints imposed from consideration of other forest values, including but not limited
to, recreation, watershed, wildlife, range and forage, fisheries, regional economic vitality,
employment and aesthetic enjoyment
Balancing growth and harvest over time
Realizing ... adequate site occupancy
Maintaining good stand vigor
Making provisions for adequate regeneration

The modeling used spatially explicit simulation of harvesting and growth of individual stand
components over more than one rotation for 100 years, based on the GIS mapping of the
standing inventory for Green Diamond’s California timberlands as of January 1, 2008. This
stand mapping and its projections included both harvested and unharvested areas retained for
wildlife and fisheries protection. This portrayed projected stand ages and structure across the
whole property at various times, e.g., at decadal intervals, throughout the simulation period. The
MSP modeling resulted in a constant level of harvest for approximately 50 years, followed by an
increase to a higher level for the last 50 years, with growth exceeding harvest at all times
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throughout the period, and with a concomitant increase in standing inventory throughout the
whole period. With the exceptions noted below, Green Diamond plans to practice even-aged
management in the Plan Area, using clear-cutting as the harvest/regeneration method.
Clearcutting provides for prompt regeneration of redwood and Douglas-fir, the principal
commercial tree species in these forests, and maintains these trees in a ‘free-to-grow’ state that
is not compromised by competition from a predominate residual overstory influence of older
trees or by the possibility of damage from the repeated site disturbance that is implicit in the
application of other silvicultural systems. The growth potential inherent in the use of clearcutting
in these forest types was assumed in the calculation of yields for Green Diamond’s sustained
yield (Option A document). 1
The primary exceptions to clearcutting occur in the following situations:
•
•
•
•

Areas where past use of selection or seed tree logging left residual mature timber that
will be harvested in seed tree removal or overstory removal operations
Areas where buffers along public roads or near urban development are harvested using
the shelterwood or selection systems so that the visual impact of timber harvesting is
ameliorated
Overly steepened or unstable slopes where slope stability concerns take precedence
over forest productivity
RMZs, habitat retention areas (HRAs), single tree retention of trees possessing high
value habitat features or other areas managed principally for fish and wildlife habitat.

As discussed in Section 5.2.2, clearcut management units will include the conservation
measures designed to:
•
•

Ensure that existing key habitat elements are retained on the landscape (snags, live
legacy residual trees, key large residual hardwood trees, down old residual logs with rot
and defect)
Provide for the retention of vertical structure in the form of conifer and hardwood trees
where existing key residual habitat elements do not presently exist

These retained trees, in conjunction with those left in RMZs, will cause a substantial portion of
the area within even-aged harvesting units supporting post-harvest vertical structure to provide
various habitat attributes for terrestrial and aquatic wildlife.
Because essentially all of Green Diamond's property has been harvested at some time in the
past, the progress of timber harvesting across the ownership will always reflect to some extent
the pattern of age classes imprinted on the landscape by the timing of prior logging activity. In
areas where large ownership blocks were initially harvested in continuous logging operations
during the railroad logging era (pre-WWII), harvesting operations will be more concentrated
within these general watershed regions, although California FPR constraints will cause the
dispersal of activities over time and space within these blocks during subsequent rotation
periods. This is a product of the California FPRs adjacency harvesting constraints that are
applied to even-aged harvesting units resulting in retention of many stands far past planned
rotation age. If harvesting of a tract of mature timber is initiated around age 50, the harvesting of

1

The Option A document contains confidential proprietary information that is protected from public disclosure under
California law. This reference to the Option A document is explanatory and the Option A document has not been
provided to the Service and is not intended to be part of the administrative record for Service action on this FHCP.
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much of that tract will be constrained into the following decade, and the harvest of a few stands
will be constrained past 70 years of age. This effect has been demonstrated in Green
Diamond’s long term operating plan.

2.4.1 Site Preparation, Prescribed Burning, and Slash Treatment
Site preparation may be required where accumulations of slash following timber harvesting
constitute a physical barrier to effective planting, or where weed species (brush or nonmerchantable trees) remaining on the site significantly compromise establishment of planted
seedlings. In either situation, Green Diamond may use prescribed burning, machine piling,
mechanical scarification, bio-mass harvesting, or a combination of these methods to prepare the
site for hand planting and reduce fuel concentrations for fire safety.
Green Diamond may retain slash created by logging activity on site without treatment if it does
not prevent replanting or represent excessive fuel concentrations that pose an unacceptable fire
risk. The California FPRs require removal of accidental deposits of slash within Class I and
Class II watercourses. Slash deposited into Class III watercourses must be removed unless it is
stable within the channel. In all logging areas, slash developed on log landings from of yarding
and truck loading activities may be piled and burned on the landing.
Site preparation occurs as soon as possible after completion of logging so that planting will not
be delayed. Mechanical site preparation may occur concurrently with logging operations. If
prescribed burning is required, it is scheduled during the first spring or fall following completion
of timber harvesting. Prescribed burning is facilitated using two main techniques:
•
•

Broadcast burning the harvest unit (excluding RMZs and other resource protection
areas)
Pile burning where logging debris and slash is accumulated and piled concurrent with
harvesting operations and then ignited during the winter period under appropriate
burning conditions

Piles of slash are accumulated by either cable yarders bringing debris to landings or by groundbased falling and shovel yarding equipment piling excessive accumulations of logging debris
within the units or along the sides of adjacent roads and landings. Timing of prescribed burns is
predicated upon temperature, wind, humidity and fuel moisture conditions that will cause low
intensity burns. Such conditions minimize the probability of escape and allow retention of large
woody debris and the finer organic matter concentrated at the soil/litter interface. Ignition
patterns are designed to keep fire from intruding into RMZs.
Prescribed burning is used to reduce slash concentrations or to reduce vegetative levels or
control species composition. This practice involves the introduction of fire under controlled
conditions to remove specified forest elements with little risk of catastrophic fire damage.
Prescribed burning is also used for slash control and the reduction of fuel concentrations for fire
hazard abatement. The practice of using prescribed burning, especially broadcast burning, has
been greatly diminished in recent years to comply with air quality regulatory standards.
Biomass harvesting techniques, developed and implemented over recent years, provide a
successful and efficient alternative to broadcast burning. In areas where slash and other logging
debris is accessible to ground based equipment, a portion of the logging slash is removed
(harvested) from harvest units and landings as a site preparation and hazard abatement
treatment. Advanced specialized harvesting equipment and techniques such as mechanized
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faller-bunchers, shovel logging and piling loaders, articulated off highway dump trucks and
forwarders with low ground pressure capabilities, and high capacity mobile slash chippers and
grinder equipment are used to gather up and process previously unused woody material. The
biomass that is harvested is in the form of limbs, tops, chunks and slabs that were previously
considered non-merchantable and uneconomical to retrieve from the landscape.
Where feasible and concurrent to harvesting operations, shovel logging operators are instructed
to stack excessive slash into piles located along the roadway and in harvest units. Mechanized
delimber operators stack tops and other debris in piles along the roadway, adjacent to landings
and in units. After completing normal log harvesting operations, specialized biomass harvesting
equipment (often a shovel loader with specialized tongs designed to pick up slash) gathers
slash in untreated areas and deposits it into specialized articulated dump trucks capable of
driving over uneven topography and slash. Alternatively, in areas with piles, the slash is loaded
into the specialized dump trucks. These trucks deliver biomass to a centrally located landing
where a mobile slash chipper grinds/chops the material into chips and then loads large trucks
that deliver chips to conversion facilities such as paper chip utilizers or co-generation plants.
With development of specialized equipment, techniques, and new markets for biofuels, biomass
harvesting has become a viable alternative in some areas to site preparation using broadcast
burning. All operational constraints associated with topography, seasonal restrictions, and
resource protection and retention of important aquatic and terrestrial wildlife habitat elements
are comprehensively identified and documented in Green Diamond’s AHCP/CCAA as well as in
Green Diamond’s TREE In areas where biomass operations occur, a residual layer of slash is
retained throughout the unit to ensure needed ground cover is present for erosion prevention.

2.4.2 Tree Planting
Tree planting generally involves hand planting nursery-grown tree seedlings directly into the
soil, ensuring good contact between the soil and roots. Tree seedlings are hand planted in
even-aged management areas including landings during the first winter following completion of
a THP. In general, the tree species selected for planting are chosen to best fit the site specific
conditions of the area harvested.
Areas that exhibited pre-harvest high redwood composition are planted primarily with redwood
seedlings. Some areas that are well stocked with redwood stump sprouts after harvest may be
deemed unnecessary to replant except if it is necessary to fill areas void of regeneration. Areas
exhibiting both redwood and Douglas-fir species before harvest will commonly be planted with a
mix of both species often favoring one species over another depending upon the site specific
conditions. In areas that are dominated by hardwoods, conifers (either redwood or Douglas-fir
depending upon site conditions) are replanted with the purpose of increasing the conifer
component while retaining important hardwood trees that provide benefits to wildlife species. In
other locations on the ownership where elevation or growing site dictates, other tree species
such as Ponderosa Pine or incense cedar may be selected for planting.
Planting will be postponed only if site preparation is necessary but cannot be completed before
the planting season. The summer after initial planting, Green Diamond surveys planted areas to
determine seedling survival rates and, where necessary to achieve desired stocking, will plant
additional seedlings during the following winter. At age two, a more detailed stocking survey will
be done, and if necessary, additional trees are planted. It is often common for some harvested
sites to become stocked with additional volunteer tree species (western hemlock, Sitka spruce,
red alder) that become established. Volunteers come from adjacent stands that provide seed
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sources. This is the most common process that allows for a wide variety of species across the
landscape.

2.4.3 Control of Competing Vegetation
To provide successful establishment and continued, rapid growth of desired tree species, it is
often necessary to control species that compete with desired species for water and sunlight.
Control methods are mechanical cutting and chipping. Green Diamond is not seeking coverage
of herbicide use for control of competing vegetation as a part of the ITP.

2.4.4 Precommercial Thinning and Pruning
Precommercial thinning involves thinning dense, young forest trees by mechanical means,
including cutting individual trees or mechanically sawing or chipping rows or groups of trees.
Pruning removes the lower limbs of desirable tree species to increase the eventual product
value of the pruned trees. Between age ten and 20, precommercial thinning may occur to
remedy overstocked conditions in planted stands so that crop trees will achieve optimum
diameter growth. Currently, Green Diamond does not remove precommercial stems from the
site because they are too small to meet current merchantable standards. This operation is
performed only once in the life of a stand and only in those stands with an excess number of
trees per acre. Although chainsaws are used to cut the noncrop trees, progress in the
development of feller-bunchers may eventually lead to machines capable of executing this
operation more efficiently and with less risk of injury to workers. Alternatively, improvements in
markets for small wood and in the machinery used to harvest small stems may allow economic
harvesting of the excess trees, thus converting precommercial thinning to commercial thinning
as described below.

2.4.5 Commercial Thinning
Commercial thinning involves removing selected trees that may contain commercial value, to
create additional growing space for crop trees. Thinning a portion of the competing trees allows
for the release of the selected crop tree by providing more light, and in some cases, more
nutrients and soil moisture when they are limiting factors. On Green Diamond’s forest lands in
the Plan Area, the most significant limiting factor in a young forest is typically sunlight.
Commercial thinning on Green Diamond timberlands usually occurs when stands are identified
as needing this treatment and when they are around the 30- to 40-year age class. The log size
of these younger thinned stands is inherently smaller than those of an older stand ready for the
final harvest stage of even-aged management. The harvesting systems however are
fundamentally the same except the size of the yarding equipment can be significantly reduced
to correspond with smaller payloads and logs. Both cable and ground based yarding systems
are used to harvest the selected trees to be thinned with the goal of improving the growth
potential of remaining stands and protecting residual trees from damage during the yarding
process. During the planning and design stage of a thinning harvest, Green Diamond’s
registered professional foresters (RPFs) and professional biologists ensure key resource
protection measures and mitigations included in a final clearcut harvest also apply to
intermediate thinning harvest. This harvesting activity will comply with all measures covered
under the AHCP/CCAA and measures in Section 5.2.2. Green Diamond ‘s goal is to ensure that
important key resource values existing at the time of the thinning harvest are identified and
protected to provide for a continuity of protection of sensitive habitats and habitat features
throughout the harvesting cycles and the life of this FHCP.

Forest HCP

2-12

2.4.6 Regeneration Harvest
Green Diamond uses clearcut and selection harvest as the two primary methods of forest stand
regeneration. Other silviculture approaches described in Section 2.3 are used in minimal
amounts when site specific conditions warrant and will be applied in future harvests under
similar circumstances. Green Diamond plans to practice even-aged management in the Plan
Area, using clearcutting as the harvest/regeneration method. Clearcutting provides for prompt
regeneration of redwood and Douglas-fir, the principal commercial tree species in these forests,
and maintains these trees in a ‘free-to-grow’ state that is not compromised by competition from
a predominate residual overstory influence of older trees or by the possibility of damage from
the repeated site disturbance that is implicit in the application of other silvicultural systems. The
growth potential inherent in the use of clearcutting in these forest types was assumed in the
calculation of yields for Green Diamond’s sustained yield (Option A document).1
Selection harvesting involves choosing either individual trees or small groups of trees. This
silviculture retains a significant component of the original stand with the intention of reentry after
a prolonged period (approximately 10 years) to select another component of individual trees
after the stand experiences subsequent regrowth and natural regeneration. On the north coast
of California and within Green Diamond’s ownership, selection harvest occurs where competing
resource values take precedence over even-aged harvesting. Selection harvesting is an ideal
method used to ensure robust retention of stands and individual trees within RMZs, geologically
unstable areas and in locations where protection of other resource values is the foremost
management factor. Areas designated for selection harvest are managed within that
prescription for long periods to ensure the specific retention that is desired continues to persist
on the landscape. Because riparian management zones and geologically unstable areas are
key elements of both aquatic and terrestrial resource protection strategies, the key retention
guidelines for these features are included in this FHCP Section 5.3.1.3 to ensure that long-term
retention occurs across the landscape.

2.5 MINOR FOREST-PRODUCT HARVEST
Minor forest products include burls, stumps, boughs and greenery. Such products are collected,
harvested and transported on Green Diamond ownership. These activities will comply with the
measures in Sections 5 and 6. These activities are conducted by third parties subject to Green
Diamond’s permits with conditions that protect sensitive habitats and minimize the risk of any
incidental take of Covered Species.

2.6 ADMINISTRATION,
ACTIVITIES

IMPLEMENTATION

AND

MONITORING

The activities needed to carry out the various aspects of the Conservation Program described in
Section 5 include:
•
•
•
•
•
•

Use of all-terrain vehicles and passenger vehicles on roads
Use of hand tools and power tools for clearing and maintaining roads for access
Surveys for Covered Species
Data collection
Tree marking and habitat improvement activities (e.g., cavity creation)
Observation, capture and marking of Covered Species
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3.1 INTRODUCTION
Numerous animal species, with varying abundance and sensitivity to Green Diamond’s
timberland management operations, inhabit this FHCP Plan Area. For example, this includes:
•
•

Aquatic species in the Plan Area managed under Green Diamond’s AHCP/CCAA
Terrestrial species, in particular the NSO, in the Plan Area managed on Green Diamond
lands under the NSO HCP since 1992

Other sensitive species such as the bald eagle (Haliaeetus leucocephalus) and marbled
murrelet (Brachyramphus marmoratus) are present in the Plan Area, but Green Diamond
manages its lands and conducts its operations without incidental take of those species.
Appendix A includes a summary description of these and other sensitive species that do not
warrant further consideration in this FHCP development.
In developing this FHCP, Green Diamond considered conservation strategies for the following
five species:
•
•
•
•
•

NSO
Fisher
Red tree vole
Sonoma tree vole
Marten

These species are or could be sensitive to Green Diamond’s operations over this FHCP term.
Each of the five species was addressed in at least one of the primary alternatives for this FHCP
described in Section 8. This section provides biological information on the five species
considered under those FHCP alternatives. Of the five species, all except the marten are
Covered Species under the proposed FHCP. Although the marten could be sensitive to
timberland management activities, it is absent from nearly all of the IPA. Accordingly, the
Conservation Program in FHCP Section 5 focuses on conservation of the remaining four as
Covered Species, with potential, incidental benefits for the marten should it eventually inhabit
the Plan Area.
The five species considered in this FHCP alternatives use a wide range of forest stand
conditions based on their specific habitat requirements and biological adaptations. However,
where they occur within a managed landscape, they all share the need for structurally complex
forest habitat elements. The following sections generally describe each of the species
considered in this FHCP alternatives. Appendix B provides a more detailed description of these
species with complete references.

3.2 SPECIES CHARACTERISTICS
3.2.1 Northern Spotted Owl (Strix occidentalis caurina)
3.2.1.1

Species Description

The NSO is a medium-sized owl. The largest of the three subspecies of NSO (Gutiérrez et al.,
1995), it is approximately 46 to 48 centimeters (18 inches to 19 inches) long. The sexes are
dimorphic, with males averaging about 13% smaller than females. They are dark brown with a
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barred tail and white spots on their head and breast, with dark brown eyes surrounded by
prominent facial disks. Plumage characteristics distinguish the four age classes (Forsman,
1981; Moen et al., 1991). The NSO closely resembles the barred owl, a congeneric species with
which it occasionally hybridizes (Kelly and Forsman, 2004).
3.2.1.2

Range and Distribution

Although no estimates exist of the population size before modern European settlements in the
mid-1800s, NSO probably inhabited most old-growth forests throughout the Pacific Northwest
including northwestern California (USFWS, 1989). The current NSO range extends from
southwest British Columbia through the Cascade Mountains, and coastal ranges and
intervening forested lands in Washington, Oregon, and as far south as Marin County, California
(USFWS, 1990b). Within the United States, the NSO range distributes into 12 physiographic
Provinces based on recognized landscape subdivisions exhibiting different physical and
environmental features (Thomas et al., 1993). These Provinces include:
•
•
•

Washington – Eastern Cascades, Olympic Peninsula, Western Cascades, Western
Lowlands
Oregon – Coast Range, Willamette Valley, Western Cascades, Eastern Cascades,
Klamath
California – Coast, Klamath, Cascades

Green Diamond does not know the actual number and distribution of currently occupied NSO
locations across the range because of limited areas surveyed on an annual basis. However,
incomplete surveys and anecdotal observations suggest that while NSO continue to occupy the
majority of their presumed historical range, many historical sites are no longer occupied
because barred owls displace NSO, and timber harvest and severe fires displaced their suitable
habitat. They are very rare in certain areas including British Columbia, southwestern
Washington and the northern coastal ranges of Oregon. Populations in most of their remaining
range declined to various degrees.
3.2.1.3

Life History and Habitat

The NSO is a primarily nocturnal predator that forages mostly on small mammals. NSO diets
vary geographically and by forest type with flying squirrels, the predominant prey in Washington
and Oregon Douglas-fir and western hemlock forests (Forsman et al., 1984). Dusky-footed
woodrats comprise a major part of the diet in the Oregon Klamath, California Klamath and
California Coastal Provinces (Forsman et al., 1984, 2001, 2004a; Ward et al., 1998; Hamer et
al., 2001). NSO are relatively long-lived, territorial and typically monogamous. Despite a long
reproductive lifespan and high adult survivorship, NSO fecundity is relatively low due to a rather
small clutch (average of two eggs), variability in nesting (typically do not nest every year) and
delayed onset of breeding (most breed for the first time at 2 or 3 years). Home-range sizes vary
across the species’ range with a generally decreasing trend from north to south (USFWS,
1990b). Estimates of median annual home range size vary from 2,955 acres in the Oregon
Cascades (Thomas et al. 1990) to more than 14,000 acres on the Olympic Peninsula (USFWS,
2008a). Home range sizes vary depending on the primary prey available in a given region. For
example, NSO have larger home ranges where flying squirrels are the predominant prey and
smaller home ranges where wood rats are the predominant prey (Zabel et al., 1995).
NSO generally begin courtship in February or March with females typically laying eggs in late
March or April. Nesting and fledging time vary with latitude and elevation (Forsman et al., 1984).
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After fledging in late May or June, juvenile NSO depend on their parents until they hunt on their
own, with parental care continuing from fledging into September (Forsman et al., 1984; USFWS,
1990b). Juvenile NSO dispersal from their natal territories typically begins in September and
October, with a few individuals leaving as late as November and December (Miller et al., 1997;
Forsman et al., 2002). Median natal dispersal distances (straight line distance from natal site to
adult territory) are approximately ten miles for males and 15.5 miles for females (Forsman et al.,
2002).
NSO inhabit a variety of forest types including Douglas-fir, western hemlock, grand fir, white fir,
ponderosa pine, Shasta red fir, mixed evergreen, mixed conifer hardwood and redwood
(Forsman et al., 1984). The transition to subalpine forest, characterized by relatively simple
structure and severe winter weather, generally corresponds to the upper elevation limit for NSO
occurrence (Forsman, 1975; Forsman et al., 1984). NSO generally rely on older forest habitats
because they contain the structural characteristics necessary for nesting, roosting, foraging and
dispersal (Carroll and Johnson, 2008). Nesting and roosting habitat typically include forested
habitats with:
•
•
•
•
•

Moderate to high canopy closure (60 to 90%)
Multi-layered, multi-species canopy with large overstory trees (>30 inches diameter at
breast height [dbh]); numerous large trees with various deformities, e.g., large cavities,
broken tops, mistletoe infections, and other evidence of decadence
Large snags
Large accumulations of fallen trees and other woody debris on the ground
Sufficient open space below the canopy for owls to fly (Thomas et al., 1990)

Foraging habitat generally contains attributes similar to those in nesting and roosting habitat, but
may not offer high enough quality to support nesting pairs (USFWS, 1992b). At a minimum,
dispersal habitat consists of forests with adequate tree size and canopy closure to provide
protection from avian predators and at least some foraging opportunities (USFWS, 1992b).
In the southern Oregon Coast and California Klamath Provinces, landscape-level analyses
suggest that a mosaic of late-successional habitat interspersed with other seral stages may
benefit NSO more than large homogeneous older forest tracts (Meyer et al., 1998; Franklin et
al., 2000; Zabel et al., 2003). Younger forests that possess some of the structural characteristics
of older forests may also support NSO. In coastal northwestern California, younger redwood
and mixed conifer-hardwood forests support considerable numbers of NSO, particularly in areas
where hardwood species and larger residual trees provide a multi-layered canopy and added
structural diversity in younger forest stands (Thomas et al., 1990; Diller and Thome, 1999).
3.2.1.4

Listing Status and Threats

The Service completed a status review for the NSO in 1990 (USFWS, 1990a) and officially
listed the owl as threatened under the Endangered Species Act (ESA) on June 26, 1990. The
Service prepared a draft recovery plan in 1992, but never finalized it (USFWS, 1992a).
Following completion of the 1992 draft recovery plan, in a final ruling on January 1, 1992, the
Service designated Critical Habitat for the NSO that encompassed 6,887,000 acres of federal
lands in California, Oregon, and Washington (USFWS, 1992b). In 2004, the Service completed
a five-year review of the NSO’s status and concluded that it should remain listed under the ESA
as a threatened species (USFWS, 2004a). On May 13, 2008, the Service completed and signed
a final recovery plan for the NSO (USFWS, 2008a). Subsequently, the Service issued a final
ruling for a revised Critical Habitat on August 13, 2008 (USFWS, 2008b). After a court challenge
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in 2010, the Service agreed to revise the 2008 final recovery plan and critical habitat
designation. A revised recovery plan was published in June 2011 (USFWS, 2011a) and a new
designation of critical habitat for NSO was adopted on December 4, 2012 (USFWS, 2012a). On
September 4, 2012, the CFGC received a petition to list the NSO as threatened or endangered
pursuant to the CESA (EPIC, 2012). On August 25, 2016, the CFGC listed the NSO as
threatened pursuant to CESA.
The Service listed the NSO as a threatened species throughout its range “due to loss and
adverse modification of suitable habitat because of timber harvesting and exacerbated by
catastrophic events such as fire, volcanic eruption and wind storms” (USFWS, 1990b). At that
time, the Service thought loss of habitat, and population isolation and decline represented the
greatest concern range-wide to NSO conservation (USFWS, 1990b, 1992b). Following their
Five-year Status Review in 2004, The Service modified the threat assessment with competition
from barred owls deemed a primary and imminent risk. The Service also considered the threat
of increased habitat loss due to catastrophic wildfire since the 1990 listing (USFWS, 2004a).
The most recent threat assessment, included in the revised recovery plan, identified barred owl
competition, past habitat loss, and current habitat loss, i.e., timber harvest and wildfire, as the
three most significant risks. The revised recovery plan also stated “… it is becoming more
evident that securing habitat alone will not recover the spotted owl. Based on the best available
scientific information, competition from the barred owl (S. varia) poses a significant and complex
threat to the spotted owl" (USFWS, 1992b).
Due to their slightly larger size and apparently more aggressive behavior (Van Lanen et al.,
2011), barred owls were recognized as a potential threat to spotted owl populations as early as
1990 when the Service listed the NSO as a threatened species (USFWS, 1990b). In a critical
review of all available information on the status of the species, Courtney et al. (2004) reported
that barred owls were believed to be a greater threat than previously anticipated. Barred owls
are considered habitat and prey generalists (Mazur and James, 2000; Hamer et al., 2001).
However, their similarity in size, overlapping diet and broader range of habitat use compared to
spotted owls supports current hypotheses and competition theory predictions that they will
substantially compete for resources (Hamer et al., 2001, 2007; Gutiérrez et al., 2007). Barred
owls also have comparatively smaller home ranges (Hamer, 1988), and potentially greater
reproductive output, and are known to become numerically superior in favorable habitats (Wiens
et al., 2011). Occasional hybridization between the two species is documented (Hamer et al.,
1994; Kelly and Forsman, 2004) but not considered to be a serious threat to spotted owl
populations.
Barred owls may negatively affect detection probability of NSO during surveys, site occupancy,
reproduction, and survival. A negative effect of barred owls on detectability of NSO was
reported by several studies (Dugger et al. 2009; Olson et al. 2005; Crozier et al. 2006; and
Wiens et al., 2011). Kelly et al. (2003) found that NSO occupancy was significantly lower in
territories where barred owls were detected within 0.8 kilometer of the territory center. Pearson
and Livezey (2003), and Gremel (2005) also reported relationships between barred owl
presence and reduced site occupancy by NSO. In a related study, Olson et al. (2004) found the
presence of barred owls negatively affected reproductive success in NSO. A telemetry study of
barred owls and NSO in coastal Oregon provided compelling evidence that interference
competition for territorial space limited availability of old forests to NSO, their preferred habitat
(Wiens et al., 2014). This interference competition with barred owls for territorial space
constrained the availability of critical resources, which resulted in low survival rates and no
successful reproduction for NSO that were within 1.5 kilometers of nesting barred owls.

Forest HCP

3-6
While some uncertainties remain when projecting the outcome of interactions between barred
owls and NSO throughout its entire range, substantial evidence suggests that barred owls are
contributing to the population decline of the NSO with declines of 31 to 77% documented in 11
demographic study areas in Washington, Oregon and California (Dugger et al., 2016).
Collectively, this provides increasingly overwhelming evidence that lacking some form of
intervention, barred owls likely will replace or seriously influence NSOs throughout all or major
portions of their range, and reduce the likelihood that the species will be recovered (USFWS,
2011a).
Note: Appendix B includes a more detailed description of the NSO with complete references.

3.2.2 Fisher (Pekania pennanti)
3.2.2.1

Species Description

The fisher is a seldom seen, secretive, medium-sized forest carnivore in the Mustelidae family
that includes other small and medium-sized carnivores such as weasels, martens, mink, otters,
badgers and wolverine. Fisher body size displays pronounced sexual dimorphism with females
weighing between 2 to 2.5 kilograms (4.4 to 5.5 pounds) and ranging in length from 70 to 95
centimeters, while males weigh between 3.5 to 5.5 kilograms (7.7 to 12.1 pounds) and range
from 90 to 120 centimeters long (Powell, 1993). Fisher have a slender weasel-like body with
relatively short legs and a long well-furred tail (Douglas and Strickland, 1987). Fisher are mostly
dark brown with white or cream patches distributed on their undersurfaces, but they appear
uniformly black from a distance (Powell, 1993). They have a sharp muzzle with small rounded
ears giving their head a somewhat bear-like appearance.
Although Goldman (1935) recognized three North American fisher subspecies, others indicate
that subspeciation is not appropriate and all fisher in North America are one group, Martes
pennanti (Grinnel, 1937; Hagmeier, 1956). Recent genetic research has led to a reclassification
of the fisher into the genus Pekania (Sato et al., 2012) and shows that fisher are more closely
related to the taya (Eira barbara) and wolverine (Gulo gulo) than to other species in the genus
Martes (Nyakatura and Bininda-Emonds, 2012; Sato et al., 2012; USFWS, 2014a).
Furthermore, other genetic studies demonstrate evidence of population subdivision in fisher,
especially among populations in the western US and Canada (Drew et al., 2003; Aubry and
Lewis, 2003; Wisely et al. 2004). In the West Coast population, evidence demonstrates that
genetic diversity follows a latitudinal gradient from British Columbia to the southern Sierra
Nevada, with genetic diversity decreasing from north to south (Wisely et al., 2004). In California,
fisher haplotype frequencies differ strongly between the northern population and southern Sierra
population (Drew et al., 2003; CDFG, 2010). Preliminary analyses also suggest the two fisher
populations in California (northern California and southern Sierra Nevada) separated thousands
of years ago (CDFG, 2010). In 2015, the California Department of Fish and Wildlife determined
that the Southern Sierra Nevada and Northern California fisher populations are two distinct
evolutionary significant units under the CESA (CDFW, 2015). Future work on genetics may
provide critical information on current fisher distribution in California.
3.2.2.2

Range and Distribution

Fisher occur throughout a large swath of coniferous and mixed forests throughout Canada and
the northern United States. This includes Canadian areas from Labrador to the southern Yukon
Territory and American areas from the Appalachian Mountains to central California (Powell,
1993). Over trapping, predator control, and alterations of forested habitats drastically reduced
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fisher range during the 1800s (Douglas and Strickland, 1987; Powell, 1993; Powell and
Zielinski, 1994; Lewis and Stinson, 1998). As a result of trapping closures, changes in forested
habitats, and reintroductions, fisher distributions recovered in portions of their central and
eastern United States historic range (Brander and Books, 1973; Powell and Zielinski, 1994).
In the western range, fisher distributions remain seemingly restricted relative to their historic
range. Powell and Zielinski (1994) noted continued fisher population decline in the West. Fisher
were extirpated in lower mainland British Columbia, but they may still occur in low densities at
higher elevations. In Pacific states, fisher historically and frequently inhabited low to midelevation forests (Grinnell et al., 1937; Schempf and White, 1977; Aubry and Houston, 1992).
Based on a few detections in Washington, Oregon, and the northern Sierra Nevada in recent
decades, it appears there was fisher population extirpation or significant reduction (Aubry and
Houston 1992; Zielinski et al. 1995; Aubry and Lewis, 2003).
Fisher were previously thought distributed throughout most of the Sierra Nevada, Southern
Cascade, and northern Coast Ranges in California (Grinnel, 1937). However, recent genetic
analyses suggest the southern Sierra Nevada and Northwestern California populations
separated thousands of years ago, with the historical gap present in northern Sierra Nevada
(CDFG, 2010). Fisher now occur in two isolated populations in California: one on the west
slope of the southern Sierra Nevada and the other in the Klamath Mountains and Coast Ranges
of northwestern California. These populations are approximately 270 miles apart (430
kilometers) (Zielinski et al., 1995). Fisher apparently no longer inhabit much of the Coast Range,
including habitats in Marin, Sonoma, and most of Mendocino County, and generally are absent
between the Pit River in the northern Sierra Nevada/Cascades to the Merced River in the
southern Sierra Nevada. Range losses are likely the result of exploitative trapping in the early
1900s. CDFW hypothesized that habitat modification from timber harvesting, other humancaused factors and fisher limited dispersal capability hindered successful recolonization (CDFG,
2010).
3.2.2.3

Life History and Habitat

Although fisher are adept climbers well-known for their arboreal habits, most hunting probably
takes place on the ground (Douglas and Strickland, 1987). Fisher are generalist predators that
feed opportunistically with diverse diets, including: mammalian and avian prey, carrion,
vegetation, insects, and fungi (Grenfell and Fasenfest, 1979; Powell, 1993; Martin, 1994).
Although their diet shares some general similarities with fisher across the continental range,
California fisher tend to consume a broader food array than those found elsewhere in North
America (Golightly et al., 2006). In addition, coastal regions appeared to have greater diet
diversity than interior regions (Martin, 1994; Zielinski et al., 1999; Zielinski and Duncan, 2004;
Golightly et al., 2006). Unlike fisher elsewhere in their range, reptiles comprise a regular fisher
diet component in California (Golightly et al., 2006). Dietary studies from across North America
show that fisher often specialize on porcupine and/or snowshoe hares (Powell, 1993; Martin,
1994; Weir et al., 2005). However, in California, both populations show extremely low
occurrences of lagomorphs and porcupine in diets (Golightly et al., 2006; Zielinski et al., 1999;
Zielinski and Duncan, 2004). In northern California, fisher diet appeared to vary with proximity to
the coast, with sciurids favored at interior sites and woodrats (Neotoma sp.) favored at coastal
sites (Golightly et al., 2006).
Like other mustelids, the fisher’s reproductive cycle involves delayed implantation. Fertilized
eggs remain inactive for approximately 10 months, followed by an active 30- to 36-day
pregnancy. Fisher kit birth typically occurs in late March or early April after this almost 12-month
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gestation, followed by 7 to 10 days where females can breed (Powell, 1993; Mead 1994; Frost
et al. 1997). Average litter size is two to three kits born with eyes and ears closed and weighing
between 40 and 50 grams (Powell 1993; Powell and Zielinski, 1994). The kits’ eyes open at
seven to eight weeks and they remain dependent on milk until 8 to 10 weeks. However, they
mature quickly and are capable of killing their own prey at about four months (Powell 1993;
Powell and Zielinski, 1994). Juvenile fisher are sexually mature and begin establishing their
home ranges at about one year (Wright and Coulter 1967; Arthur et al., 1993).
Fisher have low annual reproductive capacity (Heinemeyer and Jones, 1994; Lewis and
Stinson, 1998). Because of delayed implantation, females cannot birth for the first time until
reaching at least two years-old. In a meta-analysis of regional fisher studies, Truex et al. (1998)
found that reproductive success appears to vary from year to year, with various studies
reporting from 14 to 73% of females lactating during various years. In addition, a study in the
Northern California Hoopa Valley reported 62% (29 of 47) of denning opportunities from 2005 to
2008 resulted in weaning at least one kit (Higley and Mathews, 2009).
The fisher is a late successional forest habitat specialist (Buskirk and Zielinski, 2003). However,
in California, fisher may select late successional forest structures for resting and denning, but
they may select younger age forest characteristics for foraging (Zielinski et al., 1999). Forest
habitats suitable for resting and denning are not necessarily late-successional forests, but may
be younger forests that contain remnant structures suitable for denning or resting (Klug, 1997;
Thompson, 2008). Forest cover may provide many benefits to fisher, including protection from
predators, reduced energy expenditures due to proximity of foraging and resting sites, favorable
microclimates, and increased prey abundance and vulnerability (Buskirk and Powell, 1994;
Powell and Zielinski, 1994).
Fisher use a variety of forest types in California, including redwood, Douglas-fir, Douglas-fir –
tanoak, white fir, mixed conifer, mixed conifer-hardwood, and ponderosa pine (Klug, 1997;
Truex et al., 1998; Zielinski et al., 2004b). Forest structures that provide successful foraging
while still offering resting and denning sites may be more important than actual tree species
composition (Buskirk and Powell, 1994). Important forest structures should provide high prey
diversity, lead to increased prey vulnerability, and offer denning and resting sites (Powell and
Zielinski, 1994). Forest canopy cover might be one of these important structural components, as
moderate and dense canopy cover is an important fisher occurrence predictor at the landscape
scale (Truex et al., 1998; Carroll et al., 1999; Zielinski et al., 2004b; Davis et al., 2007). At the
stand and site scale, fisher tend to benefit from numerous structural attributes, including diverse
tree sizes, canopy gaps and under-story vegetation, and decadent structures (Powell and
Zielinski, 1994).
3.2.2.4

Listing Status and Threats

The Service published a 12-month fisher status review in April 2004 for the fisher West Coast
Distinct Population Segment (DPS) following a petition to list the fisher in 2000, and a court
order to issue a 90-day finding in 2003. The Service found that listing the DPS was warranted,
but precluded by higher priority actions to amend the Endangered and Threatened Wildlife and
Plants lists due to higher priority actions (USFWS, 2004b). This established the fisher’s federal
status as a candidate species. In a November 2009 review of candidate species, the Service
found the magnitude of fisher threats remained high for the West Coast DPS, but the threats
were not considered imminent and the species remained a candidate. In 2011, the Service
settled multiple listing lawsuits by agreeing to either propose the fisher for listing in fiscal year
2014 (which would result in a fiscal year 2015 listing) or issue a notice that listing is not
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warranted. On March 18, 2013, the Service issued a notice reinitiating a status review of the
fisher in anticipation of its decision on a potential listing and critical habitat designation for the
Pacific fisher under the ESA. On October 7, 2014, the Service proposed listing of the West
Coast fisher as a threatened species. On April 18, 2016, the Service withdrew the proposed
listing and determined that the fisher was not threatened with extinction. (USFWS, 2016)
In California, fisher status under state law received much scrutiny in recent years. The California
Fish and Game Commission (CFGC) received a petition in January 2008 to list the fisher under
the CESA. In August 2008, CFGC voted to reject the petition based on CDFW’s
recommendation and input from other stakeholders and the public (CDFG, 2008). However, in
March 2009, CFGC reversed its decision and voted to accept the petition. CFGC placed the
fisher on California’s candidate species list, initiating a 1-year status review process in April
2009. Following extensive review, CDFG maintained its recommendation of not listing the fisher
and CFGC voted to reject the petition in June 2010. In November 2010, the Center for Biological
Diversity filed a lawsuit challenging the CFGC decision not to list the fisher for protection under
the CESA. On July 23, 2012, the decision not to list the fisher under the CESA was found invalid
and the matter has been remanded to CFGC for further review. On June 8, 2015, CDFW
completed a new status review for fisher and determined that the Southern Sierra Nevada and
Northern California fisher populations are two, distinct evolutionary significant units. The CDFW
recommended listing of the Southern Sierra Nevada ESU for protection under the CESA, and,
on August 5, 2015, CFGC listed the Southern Sierra Nevada ESU of fisher as a threatened
species under the CESA. Fisher in the Plan Area are within the Northern California ESU, which
was not listed under the CESA.
Numerous threats can affect California fisher populations. The most significant of these three
threats are loss of habitat due to timber harvest activities, stand replacing fire and small
populations. Of these threats, loss of habitat due to timber harvest is more prominent in the
northern California population, while small population and catastrophic fire affect the southern
Sierra Nevada population (CDFG, 2010).
Reduced late-seral forest habitat in California due to timber harvest is well-documented.
Laudenslayer (1985) reported that National Forest late-seral forests declined by 50% in
California, from an estimated four million acres in 1900 to two million acres in 1985. Beardsley
et al. (1999) conducted a comparative study of late-seral forests in the Sierra Nevada, and
reported that only 11% of the Sierra Nevada timber was currently late seral, mostly at high
elevations. CDFW considers late-seral forest harvest, especially removal of key late-seral
habitat elements, a fisher threat. Although many younger seral stage forests with high canopy
cover may provide suitable foraging habitat, they are not likely to provide denning and resting
unless they also provide late seral habitat elements necessary to sustain those activities, i.e.,
large trees and snags with cavities, (CDFG, 2010). Two northwestern California fisher studies
indicated timber harvest resulting in habitat modification reduce fisher density and survival
(Buck et al., 1994; Truex et al., 1998). However, documentation demonstrates that fisher occur
and reproduce at relatively high densities in heavily managed landscapes with long histories of
timber harvest in coastal northwestern California (Klug, 1997; Thompson, 2008; Higley and
Matthews, 2009). While timber harvesting can negatively affect several fisher habitat aspects at
various scales, the extent to which studies have demonstrated that harvesting has negatively
affected fisher populations or created large, e.g., size of fisher home range, areas of unsuitable
habitat in northern California is unknown (CDFG, 2010).
Catastrophic wildfire can affect fisher populations in a variety of ways, including direct mortality,
habitat destruction prey species impact, and isolation and fragmentation of suitable fisher
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habitat (Green et al. 2008). Habitat destruction and isolation in the southern Sierra Nevada will
synergistically interact with diminished population and low genetic variability to increase
southern Sierra Nevada fisher population risk (Spencer et al., 2008). With the possible
exception of the coastal redwood zone, wildfire may also threaten northwestern California fisher
(CDFW, 2015) like it does NSO in the interior region (Courtney et al., 2004). Recent fire data
compilations suggest larger fuel loads and increased high intensity fire areas caused by
decades of fire suppression in the North Coast Ranges (Stuart and Stephens, 2006), Klamath
Mountains (Skinner et al., 2006) and Southern Cascades (Skinner and Taylor, 2006). Extensive
timber management created forests more prone to high severity fires in these regions (Frost and
Sweeney, 2000; Stuart and Stephens, 2006). Together, these two factors put northern California
fisher populations at risk (CDFG, 2010).
Anticoagulant rodenticide poisoning has emerged as a new threat to fisher populations in
California (Gabriel et al., 2012). Anticoagulant rodenticides (ARs) are used to eradicate or
suppress rodent pest populations in agricultural areas, urban settings, and illegal marijuana
cultivation sites to minimize economic losses (Berny, 2007; Gabriel et al., 2012). ARs bind and
inhibit enzyme complexes responsible for recycling of vitamin K necessary for the production
and activation of clotting factors. Exposure to ARs can cause direct mortality and potentially
increases a fisher’s susceptibility to other diseases and predation (Gabriel et al., 2012). Gabriel
et al. (2012) found that 46 of 58 (79%) fisher carcasses in California were exposed to one or
more anticoagulant rodenticide compounds. In northern California, 13 of 18 (72%) fishers were
exposed to AR compounds. To date, four of the 58 tested fishers in California have died as a
result of lethal toxicosis from AR exposure. In addition to the direct mortality risks, ARs pose a
potential indirect risk of depleting the fisher’s rodent prey base (Gabriel et al., 2012).
Even with these primary threats identified, current scientific information provides no direct
evidence about the factors limiting the California fisher population. In addition, we do not know
whether the local or regional population is increasing or decreasing. The current preliminary
information in the Hoopa region and in the southern Sierra Nevada suggests the fisher
population is stable to slightly increasing. The southern Sierra Nevada population is small and
isolated, but most importantly, the population may be limited by space as its only route or link for
expansion is north up along the central Sierra Nevada. To help alleviate this problem, a coalition
of state, federal and private cooperators initiated a translocation effort in 2009 to relocate fisher
from the northwestern California population to the central Sierra Nevada. Initially, the coalition
planned to translocate 40 fisher (16 male, 24 female) over a three year period (Powell, 2010). In
December 2009 and January 2010, the coalition captured 19 fisher in Siskiyou, Shasta, and
Trinity Counties, and translocated 15 to private timberlands in northeastern Butte County
between December 2009 and February 2010 (CDFG, 2010). The coalition will monitor the
introduced population intensively, documenting survival, reproduction and habitat use during the
first five years following release. Early translocation results are positive. This may open more
fisher reestablishment opportunities in other parts of their historical range.
Note: Appendix B includes a more detailed description of the fisher with complete references.

3.2.3 Red Tree Vole and Sonoma Tree Vole (Arborimus longicaudus and A.
pomo)
3.2.3.1

Species Description

Tree voles (Arborimus spp.) are unique, almost exclusively arboreal, and nocturnal microtine
rodents. They live in Pacific Northwest coniferous forests feeding almost exclusively on conifer
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needles (primarily Douglas-fir), nest-building and feeding in the same trees. They feed by
stripping resin ducts from these needles, creating potentially large discarded masses of hair-like
resin ducts, as a unique feature of their nests. The tree voles have long, soft coats that vary in
color from rich brown to bright reddish orange, with a generally light gray underbody. They have
small eyes, a long well-haired tail, and pale almost hairless ears (Howell, 1926). They range in
size from approximately 158 to 206 millimeters total length, and generally weigh between 25
and 47 grams (Maser et al., 1981). There are two tree vole species, the Sonoma tree vole
(Arborimus pomo) in California and the red-tree vole (Arborimus longicaudus) in Oregon and
northern California (Johnson and George, 1991; Bellinger et al., 2005).
3.2.3.2

Range and Distribution

Voles of the genus Arborimus have a limited geographical distribution, occurring from the
Columbia River in northern Oregon south to Sonoma County, California (Taylor, 1915; Maser et
al., 1981). The red tree vole occurs throughout western Oregon, from the Columbia River south
to the California border, and continuing into northwestern California to approximately the
Klamath River (Bellinger et al., 2005; Johnson and George, 1991). Until recently, research
indicated red tree voles only occurred west of the Cascade Crest. However, Forsman et al.
(2009) documented red tree voles in the headwaters of the Lake Branch of the Hood River, on
the eastern slope of the Cascade Range. The Sonoma tree vole occupies the region
immediately south of the red tree vole in California, stretching south along the Coast Range to
Sonoma County, California (Bellinger et al., 2005; Johnson and George, 1991).
3.2.3.3

Life History and Habitat

Tree voles are one of the most specialized small mammals in North America (Maser et al.,
1981). They also have secretive habits, making them one of the most poorly understood
mammals endemic to the Pacific Northwest (Forsman et al., 2004b). Tree voles primarily build
nests in Douglas-fir trees, but may also use a variety of other tree species (Maser et al., 1981;
Thompson and Diller, 2002). They may also occasionally build ground nests (Thompson and
Diller, 2002). Active tree vole nests are generally located within the live canopy of the nest tree,
typically situated against the bole of the tree on a whorl of branches in younger trees and away
from the bole on larger branches in older trees (Maser, 1966; Thompson and Diller, 2002).
Although tree voles construct most nests by themselves from small twigs cut from the nest tree
and surrounding canopy, they will also occupy nests abandoned by birds, squirrels, and
woodrats. Tree voles line their nest inner chamber with resin ducts remaining after they
consume non-resinous portions of the conifer needles (Maser, 1966).
The majority of tree vole’s very specialized diet is Douglas-fir needles (Maser, 1966). They also
consume other conifers needles and eat the tender bark and sometimes the pithy center of
fresh twigs (Forsman et al., 2009; Maser, 1966). Recent studies indicate that tree voles may
spend very little time foraging away from their nest. Instead, they harvest most twigs during
short foraging bouts and promptly return them to the nest for later consumption (Forsman et al.,
2009). Tree voles cut fresh conifer twigs at night, and although they may feed some while away
from the nest, they promptly bring most twigs back to the nest for stockpiling (Maser et al., 1981;
Forsman et al., 2009). When feeding, tree voles bite individual needles off at the base, then strip
the resin ducts from each needle side one at a time, before consuming the remainder of the
needle (Benson and Borell, 1931; Maser et al., 1981). They discard these resin ducts to
accumulate in the nest or use them to line the nest’s inner chambers. Tree voles probably
obtain most of their required moisture from their food, but may also lick moisture off foliage
when available (Taylor, 1915; Maser, 1966).
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Tree voles typically spend their time alone with one adult vole occupying each nest, except
when females are receptive (Howell, 1926; Maser, 1966; Forsman et al., 2009). Swingle and
Forsman (2009) determined that most individuals occupy a single nest tree and adjacent
foraging trees with interconnecting branch pathways with the nest tree. A smaller portion of tree
voles used two or more nests that were a mean distance of 45 meters apart. Estimates of mean
and median home range were 1,732 and 760 square meters, respectively. Although home
range size varied considerably, gender, or vole or forest age failed to explain much of it.
However, females occupied fewer nests and made fewer movements between nest trees than
males. Male home ranges were larger than females during late winter and spring during the
peak breeding period (Swingle and Forsman, 2009).
Tree voles typically breed within 24 hours of giving birth, which may occur anytime throughout
the year (Benson and Borell, 1931; Maser et al., 1981; Forsman et al., 2009). Litter size varies
from one to four young, with two or three as the norm (Maser et al. 1981). Young are altricial
and develop slower than ground-dwelling voles, remaining in their nursery nests until they
disperse at 1 to 2 months (Hamilton, 1962; Maser et al., 1981; Swingle, 2005; Forsman et al.,
2009).
There are few detailed studies of tree vole habitat requirements. However, general habitat
requirements are available from numerous studies focused on other aspects of tree vole
ecology and occurrence. Tree voles are almost exclusively arboreal and generally associated
with coniferous forest habitats, including both mature and immature forests (Taylor, 1915;
Howell, 1926; Benson and Borell, 1931; Maser, 1966; Thompson and Diller, 2002; Forsman et
al., 2009). Although tree voles do occur and nest in younger forests, they are generally more
abundant in older forests (Corn and Bury, 1986, 1991; Aubry et al., 1991; Thompson and Diller,
2002). Although they are found in a variety of forest types (Douglas-fir, redwood, Sitka spruce),
Douglas-fir trees are typically present in the immediate vicinity since the needles are their
preferred food (Maser, 1966; Thompson and Diller, 2002).
Trees that contain tree vole nests are generally larger, in both girth (dbh) and height, than
surrounding trees that do not contain nests (Gillesberg and Carey, 1991; Meiselman and Doyle,
1996; Thompson and Diller, 2002). Although studies indicated tree voles spend some time on
the ground (Corn and Bury, 1986, 1991; Raphael, 1988; Gilbert and Allwine, 1991; Swingle and
Forsman, 2009), this time is not substantial, as they move quickly from tree to tree when
interconnecting branches are not available (Swingle and Forsman, 2009). Howell (1926)
suggested that considerable land expanses without suitable trees are potential barriers to tree
vole movements. However, more recent data in early successional forest stands (Corn and
Bury, 1986; Verts and Carraway, 1998), and observations on the ground (Swingle, 2005)
suggests that small forest gaps may not necessarily impede tree vole movements.
3.2.3.4

Listing Status and Threats

The ESA protects neither the red tree vole nor the Sonoma tree vole in the Plan Area. However,
the Service recently reviewed the dusky tree vole (A. longicaudus silvicola), a subspecies of the
red tree vole found in the northern Coast Ranges of Oregon north of the Siuslaw River, for
listing as threatened or endangered under the ESA (USFWS, 2008c). The Service issued a
12-month finding, and based on the best scientific and commercial information available,
determined that listing the North Oregon Coast population of the red tree vole as a distinct
population segment (DPS) was warranted but precluded by higher priority listing actions.
However, the species will be added to the Service list of candidate species due to these higher
priority actions (USFWS, 2011a). Within the range of the species to be covered in this HCP, the
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Oregon Department of Fish and Wildlife (ODFW) classifies the red tree vole as SensitiveVulnerable (ODFW, 2008) in southern Oregon, while the CDFW classifies the Sonoma tree vole
as a Species of Special Concern in northern California (CDFG, 2011). This HCP will discuss
tree vole species together and refer to them as such due to their similar ecological niches and
historical variation in taxonomy. This HCP will provide specie specific information where
appropriate.
Tree vole ecology and habitat requirements are not well understood. Consequently, species
threats are not well documented. Two primary threats to tree vole population persistence are
habitat loss and habitat fragmentation. The primary cause of habitat loss is timber harvest.
Wildfire threat in the coastal mountains is generally not as great as in interior forests. Because
tree vole distribution is often patchy, timber harvest can potentially remove entire colonies.
Timber harvest may also reduce habitat quality through removal of structural components
important to tree voles, e.g., deformed trees, large live trees and snags. Local tree vole
populations experience increased predation threat and poor dispersal ability to other suitable
habitats as occupied habitat harvest, removal or degradation occurs.
Forest fragmentation may threaten tree vole persistence as they do not disperse long distances
(Dunk and Hawely, 2009). Timber harvest or other disturbances, e.g., wildfire, windthrow,
fragments landscapes, making tree vole dispersal and colonization dispersal more difficult. It is
unknown if the time required for new tree vole site colonization is due to delayed suitable stand
structure development or if it relates to time necessary for vole dispersal from adjacent stands.
Thompson and Diller (2002) reported anecdotal observations of vole nests in stands ten to 16
years-old. They suggested that the source distance of colonizing voles may increase the time
for colonization beyond the age when stands are structurally suitable for occupation.
Fragmentation may limit dispersal and colonization of suitable habitats. This may leave longterm tree vole viability, in some regions, dependent on colony long-term survival in occupied
stands.
Note: Appendix B includes a more detailed description of tree voles with complete references.

3.2.4 Humboldt Marten (Martes caurina humboldtensis)
3.2.4.1

Species Description

The marten is a seldom seen secretive small forest mustelid, sharing the same genus as the
fisher, and is similar, but smaller. Martens have long, slender bodies with relatively large
rounded ears, short limbs, and bushy tail (Clark et al., 1987). Their triangular faces feature
muzzles less pointed than fisher. Like fisher, they exhibit sexual dimorphism, with males 20 to
40% larger than females (Buskirk and Zielinski, 1997). Their total length is 500 to 680
millimeters (20 to 24 inches) and adults weigh 0.5 to 1.4 kilograms (1.2 to 3.4 pounds),
depending on sex and subspecies (Buskirk and McDonald, 1989). Their long, silky, dense fur is
pale yellowish buff, tawny brown or almost black. The head color is usually lighter than the
body, with darker legs and tails. A characteristic throat and chest bib is pale straw to vivid
orange (Clark et al., 1987).
Although there is considerable recent scientific debate, the American marten currently is a
single species (Clark et al., 1987; Hall, 1981; Powell et al., 2003). There are 14 subspecies of
marten (Hall and Kelson, 1959). Traditionally, there are two morphologically distinct subspecies
separated into groups: the americana group and the caurina group (Stone et al., 2002; Powell et
al., 2003; Hagmeier, 1961). The americana group includes subspecies from Montana and Idaho
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northward to Alaska and eastward to the Atlantic Coast. The caurina group includes subspecies
from the Pacific Northwest and the Great Plains (Carr and Hicks, 1997; Stone et al., 2002). Two
of the purported caurina group subspecies, the Humboldt marten and Sierra marten (M. a.
humboldtensis and M. a. sierrae) occur in California. When compared to the Sierra subspecies,
the Humboldt marten has a darker and richer golden tone, less orange and yellow throat patch,
smaller skull (Grinnell and Dixon, 1926), and smaller and less crowded premolars and molars
(Buskirk and Zielinski, 1997).
In 1996, track-plate stations in northwestern California detected martens within the historical
range of the Humboldt subspecies (Zielinski et al., 1998) for the first time in approximately 50
years (Zielinski and Golightly, 1996). Slauson et al., (2009) compared mitochondrial DNA
sequence of coastal and Sierra subspecies and historical and contemporary martens within the
Humboldt subspecies range. The analysis indicated Oregon coastal martens and historical and
contemporary martens within the Humboldt subspecies range all share common haplotype, not
found in martens from the Oregon Cascades. These results may suggest a single subspecies
occurs along the California and Oregon coast (Slauson et al., 2009). Currently, there is a more
definitive genetic analysis underway with a larger sample of various potential marten
subspecies. Green Diamond adopted the scientific law of parsimony and refers to martens in
the Plan Area as American martens, lacking timely genetic or geographic evidence of
separation between the purported Humboldt and coastal marten subspecies.
3.2.4.2

Range and Distribution

Marten inhabit forested regions throughout boreal North America with populations extending
southward to the southernmost extent in the California Sierra Nevada Mountains and the
southern New Mexico Rocky Mountains (Gibilisco, 1994). In California, martens occur in the far
northwestern Coast Range, east through the Salmon-Trinity Mountains to the Cascades, and
south throughout the Sierra Nevada (Zielinski et al., 2001). In the far western United States,
marten populations also occur in the coastal and interior Oregon and Washington mountains
(Zielinski et al., 2001). Within north coastal California, the Humboldt subspecies historically
occurred in the coast redwood zone from the Oregon border south to Sonoma County (Grinnell
and Dixon, 1926; Grinnell, 1933). Marten surveys since 1995, conducted in much of this region,
suggest they no longer occupy much of their historical California range (Zielinski et al., 2001;
Slauson, 2003). Currently, only one small portion of martens occurs in southern Del Norte and
northern Humboldt Counties, <5% of their historical range in this part of the state (Slauson,
2003).
3.2.4.3

Life History and Habitat

Few published papers address marten life history and habitat requirements in northwestern
California. Information included here describes martens in general, with information specific to
northwestern California where available.
Martens are opportunistic predators with a diverse diet that includes mammals, birds, carrion,
eggs, insects, and vegetation, e.g., fruits, berries, nuts, fungi, lichens, grass, (Buskirk and
Ruggiero, 1994; Martin, 1994; Zielinski and Duncan, 2004). Voles (Microtus spp. and
Clethrionomys spp.), squirrels (Tamiasciurus spp. and Spermophilus spp.), and chipmunks
(Tamias ssp.) are also important marten food (Martin, 1994). In the California Sierra Nevada,
Zielinski and Duncan (2004) noted 34 distinguishable plant taxa and animals as marten food,
with mammals as the most important, followed by insects and plants. Well-documented dietary
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seasonal variations occur with berries (Buskirk and Ruggiero, 1994) and insects, e.g., bees and
wasps, (Zielinski and Duncan, 2004) peaking in late summer and fall.
Based on scat analysis, including 420 samples collected from summer 2000 through fall 2003,
marten diets in northwestern California primarily include mammals (93%), berries (85%), birds
(21%), insects (20%), and reptiles (7%). Sciurids and Murid voles (Clethrionomys and
Arborimus) were the most common mammal species in the diet. The frequency of berries and
birds in the diet in northwestern California is the highest reported for American martens (Hamlin
et al., 2010).
Marten mating generally occurs in July or August (Strickland et al., 1982) with kit births
occurring in late March or April the following year, due to delayed embryo implantation (Buskirk
and Ruggiero. 1994). Kits are helpless and completely dependent at birth, but rapid growth and
weaning occur at about 6 weeks (Buskirk and Ruggiero, 1994). Martens reach sexual maturity
at approximately one year, but due to delayed implantation, effective breeding may not occur
before they are three years-old (Powell et al. 2003). Martens live relatively long, but have low
reproductive rates (Buskirk and Ruggiero, 1994), producing an average fewer than three young
per female with one litter per year (Strickland et al., 1982). Females provide all care for their kits
until they disperse in late summer or autumn (Strickland et al., 1982).
In Maine, median dispersal distances were 8.9 miles (range = 3 to 21.7 miles) and 7.5 miles
(range = 3.4 to 16.8 miles) for 13 juvenile male and 13 juvenile female martens, respectively
(Phillips, 1994). In northeastern Oregon, three juvenile fisher (two male, one female) averaged
20.7-mile dispersal distances (range = 17.4 to 26.8 miles) (Bull and Heater, 2001). In Ontario,
Canada, most juveniles remained within 3.1 miles of their first capture site, with no significant
male and female dispersal differences detected (Johnson et al., 2009). There is no information
available for juvenile marten dispersals in northwestern California.
Marten home ranges include an array of forest stands that provide for their year-round needs
(Slauson et al., 2007). In a review of marten studies, Buskirk and Ruggiero (1994) found marten
home ranges three to four times greater than predicted for a terrestrial carnivore its size. Buskirk
and Ruggiero (1994) also reported a considerable variation among male marten home range
size, with the largest reported in the upper Midwest (3,880 acres [15.7 square kilometers]) and
the smallest in Montana (200 acres [0.8 square kilometer]). Thompson and Colgan (1987) found
home range size varied due to prey abundance. Based on home ranges reported in the
literature, male home ranges are significantly larger than female. However, male home ranges
tend to vary significantly among study sites, while female home ranges are relatively consistent
among different study sites (Buskirk and McDonald, 1989). Martens exhibit intrasexual
territoriality allowing for male home ranges to overlap with females (Powell et al., 2003). Male
home ranges are usually two to three times larger than female home ranges (Douglas and
Strickland, 1987), which means the home range of a single male may overlap the home ranges
of several females. Little information is available regarding marten home ranges in northwestern
California. However, Slauson and Zielinski (2009) estimated 100% MCP seasonal (summer-fall)
home ranges for five adult male martens (1,321.7 acres ± 719.6 acres; X ±SE), one adult
female (315 acres), and three juvenile females (1,490.8 acres ± 795.7 acres).
Typically, American martens inhabit closed-canopy, late-successional, coniferous forests that
contain a complex physical structure near the ground. This provides a selection of protective
thermal microenvironments and protection from predators (Buskirk and Ruggiero, 1994). Nearground structures include living tree large lower branches, decadent tree boles, coarse woody
debris, shrubs, rock piles, and boulder outcroppings (Buskirk and Zielinski, 1997, Slauson et al.
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2007). The distribution of mature forest stands at the landscape-scale may be the primary
determinant of marten distribution (Kirk and Zielinski, 2009), while marten populations may be
limited by lack of late successional forest characteristics considered important for den sites,
e.g., large diameter logs, medium and large diameter snags, and high overhead canopy, at
smaller scales (Ruggiero et al., 1998).
In the western United States, martens are strongly associated with late-successional coniferous
forests, but may occur in younger seral stages that contain remnant structures of latesuccessional forest, such as large logs and stumps (Baker, 1992). Martens generally avoid nonforested areas, including prairies and clearcuts that lack overhead cover (Buskirk and Ruggiero,
1994). Powell et al. (2003) reviewed numerous habitat studies in Maine, Utah, and Quebec and
suggested that martens tolerated an upper limit of 25 to 30% openings within their home range,
including clearcuts and natural forest openings. Slauson et al. (2007) found martens in
northwestern California often used serpentine soil habitats that contained expanses of dense
shrub cover but little forest canopy.
Historical records suggest martens in northwestern California were closely tied to latesuccessional coast redwood forests (Slauson et al., 2003). However, the one remnant
population in this region occurs in an area dominated by Douglas-fir and tanoak forest
associations, with coast redwood associations limited to the western edge of the currently
occupied range (Slauson et al., 2007). This population uses two structurally distinct forest types,
with one occurring on serpentine soils and one on more productive non-serpentine soils
(Slauson, 2003; Slauson et al., 2007). In northwestern California, martens occupy low elevation
areas with little or no snowfall and select forest habitats with some features, e.g., dense,
extensive shrub cover, distinctly different than those used by martens in the Sierra Nevada
(Slauson et al., 2007, 2009). Serpentine habitats occupied by martens have open tree canopies,
dense shrub cover, and many boulder piles. Non-serpentine sites have closed, multi-layered
tree canopies and dense shrub cover, and are in the oldest seral stages. Evidence suggests
that shrub layers may provide necessary overhead cover, as some serpentine sites lacked trees
(Slauson, 2003). On serpentine sites, boulders and rocky outcrops provide habitat for prey
species, and may be used for escape cover where trees are sparse (Slauson, 2003, Slauson, et
al. 2007).
Martens appear to select habitat features at the following four spatial scales: microhabitat,
stand, home-range, and landscape (Bissonette et al., 1997). Martens select different habitat
features that provide one or more important life-history requirements at each scale:
•
•
•
•

Microhabitat scale selection for specific foraging, resting, or denning opportunities
Landscape scale selection for areas unoccupied by same-sex conspecifics for
dispersing juveniles
Stand level selection driven by seasonal needs such as prey populations or available
rest structures
Home range selection for an array of stands providing year-round needs (Slauson, 2003)

Martens selected the largest available patches of late-successional forest or serpentine habitats
in north coastal California. Slauson et al. (2007) found that the minimum patch size of latesuccessional and serpentine habitats present at locations where martens were detected were
similar, suggesting that marten occupancy may be limited by some minimum patch size of
suitable habitat. Slauson et al. (2007) also found that the probability of detecting martens
increased with increases in the largest contiguous patch of late-successional forest, total
amount of late-successional forest, and total area of serpentine habitat (Slauson, 2003). The
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mean patch size occupied by martens in north coastal California was 447 acres, while the
minimum patch size occupied was 205 acres (Slauson et al., 2007).
Dense shrub cover was the most consistent habitat feature at sites selected by martens in both
serpentine and non-serpentine stands in north coastal California (Slauson et al., 2007). Martens
showed the strongest selection for conifer stands with >80% shrub cover and selected against
stands with <60% shrub cover (Slauson and Zielinski, 2007b). Shrub layers typically included
shade tolerant, long-lived, mast and berry producing ericaceous species (salal [Gaultheria
shallon], evergreen huckleberry [Vaccinium ovatu], Pacific rhododendron [Rhododendron
macrophyllum]), shrub oak (huckleberry oak [Quercus vaccinifolia], and bush tanoak
[Lithocarpus densiflorus var. echinoides]). Dense stands of mature shrubs provide beneficial
functions, including protection from predators and cover for prey and food, e.g., berries and
acorns, for prey and martens (Slauson and Zielinski 2009). Thick shrub layers also provide
nesting and foraging opportunities for birds, which may be important based on the high
frequency of berries and birds in the diet of the martens in this region (Hamlin et al., 2010).
3.2.4.4

Listing Status and Threats

On September 28, 2010, the Service received a petition requesting they consider for listing the
(then classified) Humboldt marten (Martes americana humboldtensis) or the (now recognized)
subspecies Humboldt marten (Martes caurina humboldtensis) or the Humboldt marten DPS of
the Pacific marten (Martes caurina) as threatened or endangered under the ESA and
designating critical habitat concurrent with the listing (CBD, 2010). On January 12, 2012, the
Service published a 90-day finding that the petition presented substantial information indicating
that a listing may be warranted and initiated a status review (USFWS, 2012b). On June 23,
2014, the Service published a scoping notice that summarized the uncertainty of the current
taxonomic classification of marten subspecies and announced its intent to conduct an
evaluation of a potential DPS of marten in coastal California and coastal Oregon for the 12month finding (USFWS, 2014b). On April 7, 2015, the Service published a 12-month finding and
concluded that their review of the best available scientific and commercial information indicates
that the coastal marten is not in danger of extinction (endangered) nor likely to become
endangered within the foreseeable future (threatened), throughout all or a significant portion of
its range and that listing the coastal DPS of the Pacific marten as an endangered or threatened
species under the ESA was not warranted (USFWS, 2015). According to CDFW, the American
marten has no special status in California, but the U.S. Forest Service (USFS) lists it as
sensitive. However, CDFW does consider the Humboldt marten a Species of Special Concern
(CDFG, 2011). On June 8, 2015, CFGC received a petition to list the Humboldt marten as an
Endangered Species under the CESA (EPIC, 2015). On February 16, 2016, CFGC found the
petition to be worthy of further consideration and the Humboldt marten was thereby deemed to
be a candidate species subject to protection under the CESA.
Loss, modification and fragmentation of habitat are significant ongoing threats to the remaining
population of martens in northwestern California. Martens were extirpated from as much as 99%
of their historical distribution in northwestern California. Past timber harvest activities eliminated
much of the late-seral forests in coastal northern California. Due to marten specialized habitat
requirements, such as large diameter live trees, snags and logs, it will likely take decades for
habitat to regenerate with the necessary structural characteristics supporting marten. With
approximately 38% of the occupied range in northwestern California located on lands currently
available for timber harvest, it is unlikely that these lands will support a viable marten population
without a management strategy to maintain key habitat elements. Wildfire that removes
structural components such as overstory canopy, large logs or dense understory shrubs may
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greatly alter essential marten habitat. Roads may fragment suitable habitats and provide
corridors for potential predators, e.g., bobcats and coyotes. Trapping martens remains legal in
coastal Oregon, while trapping martens has been illegal in California since 1941. In California,
incidental marten capture while targeting other species may still create a risk to the species, and
should be monitored to assess that risk. Management activities that encourage growth of other
mesocarnivore populations may also threaten marten populations, as some of these species,
e.g., fisher and bobcat, may opportunistically kill martens (Hamlin et al., 2010).
While there are no region-wide surveys to monitor marten populations, there were extensive
surveys in north coastal California since the mid-1990s. Most of these surveys designed to
detect both fisher and martens included federal and state lands with some private lands. Except
for the small marten population apparently isolated primarily on USFS land in north coastal
California detected in 1996, none were found within their historical coastal California range.
Recent marten population monitoring suggested that it declined from 2001 to 2008 based on
occupancy surveys (Slauson et al., 2009). However, at the time the north coastal core marten
population apparently declined, martens appeared for the first time west of the core population
in the Plan Area in 2004 and 2006. In addition, a marten appeared further west in Redwood
National and State Parks in 2009 and 2010. While these survey results are not definitive
assessments of a coastal marten population trend, it appears clear the marten population
remains small and isolated to a small portion of its historical range.
Note: Appendix B includes a more detailed description of the marten with complete references.
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4.1 INTRODUCTION
This section describes the region’s forest habitat conditions and the current status of
Covered Species and marten in the Plan Area. It includes information about extensive
biological studies of the Covered Species and marten conducted by Green Diamond dating
back to 1989. It provides a basis for analyzing other commercial timberlands in the Eligible
Plan Area (EPA). Appendix C includes details regarding the objectives, methods, results,
discussions and conclusions of Green Diamond’s studies.

4.2 FOREST CONDITIONS WITHIN THE PLAN AREA
As described in Section 1.4.2, this FHCP is the terrestrial counterpart to Green Diamond’s
2007 AHCP. Accordingly, this FHCP describes forest conditions using the AHCP
Hydrographic Planning Areas (HPAs) framework.
This FHCP IPA and Adjustment Area (AA) (collectively the EPA) includes four HPA Groups
(Table 4-1). This approach integrates conservation planning efforts for both aquatic and
terrestrial resources interconnected through watershed and ecological processes. The EPA
occurs primarily within the northern extent of the California Coast Physiographic Province
and the northwestern extent of the California Klamath Physiographic Province (Revised
NSO Recovery Plan [USFWS, 2011a]) (Map 4-1). It also occurs within three major
Ecological Regions (Ecoregions) as described by USFS (Miles and Goudey, 1997):
•

•

•

Northern California Coast – This Ecoregion is characterized by mountains, hills
and valleys of the northern Coast Ranges and portions of the Klamath Mountains
that are close enough to the Pacific Ocean for the climate to be greatly modified by
the marine influence. The predominant forests include redwood, Douglas-fir/tanoak,
Oregon white oak, tanoak and Coast live oak. Elevations range from zero to 3,000
feet above sea level and precipitation varies from 20 to 120 inches. The area has a
long growing season of 225 to 310 days, with fog very common during summer and
winter. This Ecoregion encompasses approximately 81% of the area within the four
HPA Groups.
Northern California Coast Ranges – This Ecoregion includes the interior portion of
the California Coast Range Mountains that also has a marine influence but to a much
smaller degree. Elevations range from just above sea level to 8,000 feet. The
growing season is 80 to 250 days, and summer fog is generally limited to low
elevations and major watercourses. The predominant plant communities include
Douglas-fir/tanoak, Oregon white oak, mixed conifer and white fir. This Ecoregion
encompasses about 9% of the area within the four HPA Groups.
Klamath Mountains – This Ecoregion is located between the Southern Cascades
and Coast Range Mountains. It is characterized by greater temperature extremes
and elevations from 200 to over 9,000 feet above sea level. The predominant forest
types are Douglas-fir, Douglas-fir/tanoak, Douglas-fir/pine, mixed conifer, white fir,
Jeffrey Pine, red fir, canyon live oak and Oregon white oak. This Ecoregion has the
shortest growing season of the three, and encompasses about 10% of the area
within the four HPA Groups.

There are 13 Ecological Subregions within these major Ecoregions, and HPA groups are
comprised of a unique suite of Ecological Subregions (Table 4-1). Each HPA group includes
a wide range of forest age classes (Table 4-2) but in general, the current distribution results
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from the timing of initial harvest in the region. The two southern HPA groups (Korbel,
Humboldt Bay) contain the greatest percentage of young age classes (younger than 30
years) and consequently lower percentages of forests entering the commercially viable age
classes (older than 30 years) due to more recent harvesting of the mature second growth
stands. The northern HPA groups (Smith River and Klamath) consist of a greater
percentage of stands entering the commercially harvestable forest age classes (older than
30 years).
Table 4-1. Hydrographic Planning Area (HPA) groups and United States Forest
Service Ecological Subregions used to describe forest habitat conditions within this
FHCP Eligible Plan Area.
HPA
Group

HPAs in Group

HPA Group
Acreage

Ecoregions

Ecological Subregions

Smith
River

Smith River

181,384

Northern California
Coast, Klamath
Mountains

Crescent City Plain, Northern
Franciscan, Western Jurassic,
Gasquet Mountain Ultramafics

Coastal
Klamath

Coastal
Klamath
Blue Creek

188,327

Northern California
Coast, Northern
California Coast
Ranges, Klamath
Mountains

Northern Franciscan, Western
Jurassic, Gasquet Mountain
Ultramafics, Eastern
Franciscan, Siskiyou
Mountains

Korbel

Interior Klamath
Redwood Creek
Coastal
Lagoons
Little River
North Fork Mad
River
Mad River

547,789

Northern California
Coast, Northern
California Coast
Ranges, Klamath
Mountains

Northern Franciscan,
Wiregrass Ridge, Humboldt
Bay Flats and Terraces,
Central Franciscan, Western
Jurassic, Gasquet Mountain
Ultramafics, Pelletreau Ridge,
Rattlesnake Creek, Eastern
Franciscan, Central Franciscan

Humboldt
Bay

Humboldt Bay
Eel River

345,857

Northern California
Coast

Humboldt Bay Flats and
Terraces, Central Franciscan,
Coastal Franciscan

Table 4-2. Forest Age Class Percentage within the Initial Plan Area by Hydrographic
Planning Area Group as of 2010.
Forest Age Class
(years)

Smith River
(Percentage)

0-9

10.1

10-19

15.7

20-29

7.0

30-39

23.6

40-49

Coastal Klamath
(Percentage)
5.4

Korbel
(Percentage)

Humboldt Bay
(Percentage)

12.7

17.1

4.3

8.4

21.6

18.9

14.0

22.5

35.1

10.0

8.0

20.6

21.4

20.1

4.3

50-59

13.8

8.2

14.1

15.2

60-69

2.7

1.0

8.1

4.3

70-79

1.2

0.2

3.9

1.4

80+

1.5

2.6

4.9

4.5

Non-Forest

3.7

2.8

3.7

1.1
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4.2.1 Smith River HPA Group
The Smith River HPA group occurs within the Northern California Coast and Klamath
Mountains Ecoregions, which are further divided into four Ecological Subregions (Table 4-1).
4.2.1.1

Geology

The topography of the Smith River HPA group is highly variable but in general is relatively
steep and sharp-featured compared to other HPA groups within close proximity to the coast.
The coastal plain is another unique feature of this group. The group is bisected by the South
Fork Mountain Thrust (The Coast Ranges Thrust), which separates Franciscan Central Belt
from the Klamath Mountains and Eastern Franciscan Belt bedrock. Both of these geologic
terrains underlie Green Diamond’s ownership in the Smith River group. The Franciscan
Bedrock is composed of a mixture of sandstone and mudstone and the Klamath Mountains
Bedrock is composed of volcanics and ultramafic intrusive rocks.
4.2.1.2

Climate

This HPA group is one of California’s wettest areas. Average annual rainfall varies from
about 60 inches at Point St. George to over 125 inches at higher inland areas. Precipitation
is orographic, increasing with elevation and usually greater on the windward (southwest)
slopes. About 75% of precipitation occurs between November 1 and March 31 (90%
between October 1 and April 30). Average annual snowfall ranges from 28 inches at 1,700
feet (Elk Valley) to 126 inches at 2,420 feet (Monumental). Marine air masses and cold air
drainage from higher elevations primarily influence the climate in this area. The area has a
temperate, humid climate with abundant summer fog. Occasionally, drier air masses
associated with east winds influence the climate.
4.2.1.3

Forest Types

Except for the Crescent City Plain supporting agricultural and urban development, the Smith
River HPA is heavily forested. Green Diamond’s current ownership in this Group is almost
entirely (>95%) within the Northern Franciscan subregion. Redwoods dominate this area,
with Douglas-fir becoming a principal constituent of many stands in the more inland, xeric
portions of the HPA. On western aspects near the coastal plan, Sitka spruce is a major
stand component. Dominant hardwoods are red alder, California bay, big-leaf maple and
tanoak. Red alder dominates along the riparian zones, north aspects and areas with natural
or anthropogenic surface disturbance. Western hemlock, western red cedar and grand fir
also occur as minor stand components on lower slopes near the coast. Tanoak and
madrone are common on drier sites toward the interior, particularly upper slopes with south
to west aspects. Stand age varies from recently planted harvest units to 60-year-old secondgrowth forests. Green Diamond’s remaining 5% ownership in this group occurs within the
Crescent Coastal Plain and the Gasquet Mountain Ultramafics subregion. Sitka spruce,
redwood and alder dominate the Coastal Plain forest types. The Gasquet Mountains
subregion is quite different from the coastal forest types and is dominated by Douglas-fir,
pine and cedar.

4.2.2 Coastal Klamath HPA Group
The Coastal Klamath HPA group contains five Ecological Subregions (Table 4-1) and
includes the Blue Creek and Coastal Klamath HPAs spanning all three Ecoregions. Green
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Diamond’s ownership in this group occurs within the Northern Franciscan and Gasquet
Mountain Ultramafics Ecological Subregions. The EPA contains minor land amounts
(approximately 5%) occurring within the Eastern Franciscan subregion.
4.2.2.1

Geology

Generally steep, rugged terrain topography is the distinguishing landscape characteristic
and primary reason for this HPA group. This HPA group is bisected by the South Fork
Mountain Thrust (the Coast Ranges Thrust), which separates the Franciscan Central Belt
from the Klamath Mountains and Eastern Franciscan Belt bedrock. The Central Belt
Franciscan Complex is generally described as a complex mixture of meta-sandstone and
mudstone, with inclusions of other rock types. Klamath Mountain bedrock in the HPA is
composed of Josephine Ophiolite intrusive and extrusive volcanics, which includes partially
to completely serpentinized ultramafic rocks, gabbro, diorite, pillow lava and breccia.
4.2.2.2

Climate

A wide range of climatic conditions occur within this large and geographically diverse HPA
group. In general, this group experiences dry summers with hot daytime temperatures to wet
winters with low to moderate temperatures. The main air temperature factor is the coastal
marine climate, with daily high temperatures from 40 to 70 degrees Fahrenheit annually.
Precipitation is very seasonal, with approximately 90% falling between October and March.
Annual amounts vary from 20 inches to over 100 inches depending on location. High
intensity rainfall occurs during December through February, causing occasional flooding.
Snow occurs at higher elevations and some areas receive up to 80 inches annually.
Precipitation in the Blue Creek headwaters averages 100 inches annually, with 75% falling
between November and March (Helley and LaMarche, 1973). During the summer, the
climate is moderated by coastal fog, which reduces solar radiation and contributes moisture
by fog drip.
4.2.2.3

Forest Types

Green Diamond’s ownership in this group is dominated by the Northern Franciscan
Ecological Subregion (more than 98%) with the remaining acres occurring in the Gasquet
Mountains Ecological Subregion. Redwood and redwood/Douglas-fir forest dominate, with
Sitka spruce occupying a narrow strip of westerly aspects along the coast and some lower
slopes for a short distance inland. The redwood/Douglas-fir forests also include grand fir,
western red cedar and western hemlock on lower slopes and in riparian zones. Red alder is
the most common hardwood in riparian zones. Tanoak is the most common mid- to upperslope hardwood, with madrone occurring as a minor stand component on drier sites. As
distance from the coast increases, the proportion of redwood stands decreases and
Douglas-fir and tanoak become more prevalent. Ridge tops and upper south to west slopes
in the most inland reaches can support nearly pure Douglas-fir or tanoak/madrone stands. A
distinct ecotone occurs around 2,500 to 3,000 feet. Redwood and Douglas-fir forest rapidly
give way to non-forest landscape dominated by manzanita, with knobcone pine, ponderosa
pine and Port Orford cedar at the transition and persisting upslope in the bottom of many
watercourses. This ecotone results from a band of serpentinaceous soils on the Red
Mountain/Rattlesnake Mountain ridge that divides Terwer Creek and Goose Creek in the
Smith River HPA group. A few isolated small stands of old growth exist on the IPA in
addition to those in state and federal parks within a few miles of the coast. Blue Creek's
elevation range (50 to 5,700 feet) and location at the inland edge provide diverse
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association of forest types. At the mouth of Blue Creek, coastal redwood/Douglas-fir forest
predominates, and redwood persists nearly to Green Diamond's property line approximately
seven miles upstream. The federal government (Six Rivers National Forest) owns the entire
HPA above Green Diamond's property. The forest there progresses from Douglas-fir/tanoak
at lower elevations to a montane conifer forest more typical of the Klamath Mountains at
higher elevations, with Douglas-fir and white fir the primary overstory species. As in the
Coastal Klamath HPA group, serpentinaceous soils on South Red Mountain generate a
vegetative cover above 2,500 to 3,000 feet dominated by manzanita, with knobcone pine,
ponderosa pine and Port-Orford-cedar at the transition and persisting upslope in the bottom
of many watercourses. This same soil-vegetation complex occurs over much of the Slide
Creek subwatershed, mostly within the National Forest on the south slope of Blue Creek.

4.2.3 Korbel HPA Group
The Korbel HPA group is the largest and most diverse HPA group, spanning all Ecoregions
and intersected by nine Ecological Subregions. Green Diamond’s IPA includes seven of the
nine Subregions dominated by those occurring in the Northern California Coast region (by
more than 95%). The EPA contains relatively minor areas (<2%) in the two Subregions
(Western Jurassic and Gasquet Mountain Ultramafics) not represented by the IPA.
4.2.3.1

Geology

The Korbel HPA group is transected by numerous faults, including the Mad River Fault
Zone, the Bald Mountain Fault, the Grogan Fault and the South Fork Fault, which separates
the Coast Range province from the Klamath Mountains province. Bedrock in this HPA is
primarily composed of the Coast Ranges Franciscan Complex with Klamath Mountain
bedrock present in limited areas at the eastern margin. The inactive South Fork Fault is the
HPA’s major structural feature. Franciscan Central Belt and Eastern Belt Bedrock include
sandstone, mudstone and mélange, with schist underlying most of the HPA. There are
limited occurrences of Wildcat group equivalent and younger bedrock within the Mad River
Fault Zone and along the coast of the Korbel HPA group. There are also limited occurrences
of volcanic and ultramafic rocks of the Western Jurassic Belt of the Klamath Mountains
province in the eastern margin of the Interior Klamath HPA.
4.2.3.2

Climate

The Korbel HPA group has a weather pattern typical of most northern California coastal
watersheds, with wet winters and dry summers. Summer temperatures are mild, with a
commonly occurring marine fog layer. At least 90% of precipitation occurs between October
and April. The coastal area receives about 40 inches annually, while interior parts of the
watershed receive over 90 inches annually. Although most precipitation falls as rain, snow
fall occurs at higher elevations and may persist on the ground for up to four months. The
freeze-free period ranges from about 100 to over 300 days.
4.2.3.3

Forest Types

This HPA group spans the transition from Sitka spruce and coastal redwood forests along
the coastal face to more mesic interior landscapes dominated by Douglas-fir/tanoak forests,
with grasslands appearing on some drier ridge tops and south to west aspects. Minor
amounts of grand fir, western red cedar and western hemlock occur on lower slopes near
the coast and in riparian zones. Red alder is the most common hardwood in riparian areas
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and northern slopes with tanoak and madrone more common inland or on drier sites. Aspect
affects the distribution of redwood within some watersheds. Redwood may persist roughly
half way up the west side of the drainage, but only one-third of the way up the east side. In
some specific areas in the redwood zone, Douglas-fir exists as pure or nearly pure stands
due to underlying soil characteristics. Higher elevations at the eastern boundary of this HPA
group (4,000 to 4,500 feet) support montane conifer forests dominated by Douglas-fir and
white fir with golden chinquapin as a stand component on more xeric sites. Oregon white
oak is common at the margins of grasslands, with California black oak also found on drier
soils.

4.2.4 The Humboldt Bay HPA Group
This HPA group exists entirely within the Northern California Coast Ecoregion and includes
three Ecological Subregions (Table 4-1). Green Diamond’s ownership includes lands within
all Ecological Subregions, but approximately 60% occurs within the Coastal Franciscan
Subregion. The Coastal Franciscan (43%) and the Central Franciscan Ecological
Subregions (41%) dominate the EPA.
4.2.4.1

Geology

This HPA group is entirely within the Coast Ranges province. It is split by numerous fault
zones, including the Freshwater Fault, Little Salmon Fault and Russ/False Cape faults. The
eastern portion of the Group is underlain by sandstone and melange associated with the
Central belt of the Franciscan Complex. The Freshwater fault delineates the western
boundary of the Central belt and separates it from the rocks of the Wildcat formation
(Overlap Assemblage), and the Yager Terrane (argillite, shale, sandstone and conglomerate
associated with the Coastal belt of the Franciscan Complex). The Russ/False Cape fault
zone roughly delineates the region southern boundary, separating Pliocene/Pleistocene
materials from a strip of Coastal belt (Yager terrane) rock located just within the southern
margin of the region. Most of Green Diamond ownership is underlain by the Wildcat Group
geologic units.
4.2.4.2

Climate

The watersheds draining into Humboldt Bay are influenced by the coastal weather patterns
of Northern California. A dense, often persistent, band of marine fog may extend 20 to 30
miles inland. Typically, most precipitation falls as rain between November and April with
snowfall occurring sporadically at higher elevations. Eureka receives about 35 to 40 inches
of rain annually, whereas inland areas of the basin may receive 60 inches or more per year.
During the summer the climate is moderated by coastal fog, which reduces solar radiation
and contributes moisture by fog drip. Like most of Northern California, wet winters and dry
summers characterize the Eel River basin. Nearly 80% of the annual precipitation falls
between November and April. The average annual precipitation varies from <40 inches to
>110 inches.
4.2.4.3

Forest Types

The Humboldt Bay portion of the group is entirely within the summer fog zone, and all
vegetative types reflect a strong coastal influence. Redwood/Douglas-fir forests dominate
and persist to the eastern boundaries. Spruce is common near the coast, and minor
amounts of grand fir, western red cedar and western hemlock occur on lower slopes and in
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riparian zones. Red alder dominates many riparian zones, and tanoak is the most common
mid to upper slope hardwood. Above the Eel River and Van Duzen River alluvial plains,
there is the usual progression of redwood/Douglas fir forests near the coast to Douglas-fir
and Douglas-fir/tanoak forests in the interior. Spruce is also common on coastal faces and
at the coastal plain margins. Grand fir, western red cedar and western hemlock occur on
lower slopes and in riparian zones. Red alder dominates many riparian zones, and tanoak is
the most common mid- to upper-slope hardwood. Other common hardwoods are California
laurel (pepperwood), Pacific madrone, and California black oak. Extensive prairies are
prevalent in this Group’s most inland portions, dominating many southern to western slopes
and ridge tops.

4.3 COVERED SPECIES: HABITAT, STATUS AND PROJECTED
TRENDS WITHIN THE PLAN AREA
4.3.1 Northern Spotted Owl
This FHCP and its conservation program are unique in that they are based on over two
decades of property-specific surveys, studies and habitat monitoring. For example, Green
Diamond first began surveying NSO on its property in 1989. As a result of this extensive and
long-standing research effort, and its experience implementing the 1992 HCP, Green
Diamond has a comprehensive understanding of NSO presence and use of its lands, and
how to manage its commercial timberlands in a way that both minimizes adverse impacts
and maximizes conservation values for the species. However, despite this knowledge and
Green Diamond’s ability to manage habitat, other threats exist that contribute to the decline
of NSO.
4.3.1.1

Distribution

Green Diamond first surveyed NSO on its north coastal California lands in 1989. Although
that first survey did not cover the entire ownership, it demonstrated that NSO occur
throughout the majority of Green Diamond’s property, and their population density was
unusually high in some regions. Green Diamond then surveyed all main contiguous land
blocks every year since 1989. Results indicated Green Diamond located virtually all resident
NSO by 1994. The pattern indicated that NSO were located throughout the ownership, but
there were substantial differences in the density of NSO sites. In general, densities were
highest in regions with a mixture of mature second growth and young regenerating stands
(high diversity of forest seral stages). There was also a pattern of high density of NSO sites
distributed lower on slopes along rivers and major creeks. A study based on 1990-1997
surveys indicated two regions (Korbel and Mad River) had the highest densities reported
anywhere within the species’ range (Diller and Thome, 1999) (Map 4-2).
4.3.1.2

Habitat: Early Assumptions and Current Research-Based Conclusions

The NSO HCP was based largely on rather simple assumptions about NSO habitat in the
redwood region (Green Diamond, 1992). Nearly 20 years later, extensive research on Green
Diamond’s lands and elsewhere in the redwood region has enabled Green Diamond to craft
this new FHCP, based on detailed analyses of actual NSO habitat uses and needs.
When the NSO HCP was developed, little research was available regarding NSO use of the
coastal redwood region. The basis for this HCP was primarily three years of site-specific
surveys. As a result, only simplistic definitions of habitat existed, with suitable habitat
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defined as forest stands older than 30 years old, because at least some stands in this age
class were known to be used by NSO for foraging, roosting, and nesting (Folliard, 1993). At
the time, it was assumed recently regenerated stands (younger than 7 years) had no direct
value to owls. Stands 8-30 years were known to be woodrat habitat (Hamm, 1995) and
therefore potential NSO foraging habitat. Foraging, roosting, and occasional nesting
occurred in stands 31 to 45 years-old, and forest stands older than 45 years old were
considered prime nesting and roosting and foraging habitat.
In developing the 1992 HCP, timber harvest and growth modeling predicted NSO habitat
would increase on Green Diamond land through 2022, as then-existing stands aged and
age class distribution changed over time. A GIS analysis showed NSO habitat defined in the
1992 HCP increased 38%, from 64,375 hectares (159,075 acres) in 1992, to 88,870
hectares (219,602 acres) in 2002 (Appendix C, page C-57). The largest gain in owl habitat
during that 10-year period resulted from young stands (<30 years-old) growth into the 31- to
45-year age class. Older stands also matured into the prime nesting habitat category (older
than 46 years, the age class where timber harvesting occurs), so only a modest net increase
(approximately 12.5%) in this category occurred over the same time period.
Since the 1992 HCP, extensive research has been performed on NSO habitat requirements.
Most of this research has focused on analyzing the structural characteristics, areal and
spatial requirements of nesting, roosting and foraging habitat (Forsman et al., 1984; Carey
et al., 1990; Solis and Gutiérrez, 1990; Ripple et al., 1991; Lehmkuhl and Raphael, 1993;
Hunter et al., 1995, Buchanan et al., 1995; Zabel et al., 1995). Most of those studies
occurred in landscapes with significant amounts of mature or old forests, which are the
principal habitat for NSO in most areas studied (Courtney et al., 2004).
However, as early as 1990, the coastal region of northern California was recognized as
being somewhat unique for NSO (Thomas et al., 1990). In this region, NSO were known to
frequently nest in relatively young managed stands, a phenomenon not commonly occurring
elsewhere in the range. This is due to several factors. Habitat structure develops more
rapidly in the moist coastal region due to the rapid regeneration of redwoods and other
conifers, but it is the coppice growth from the stumps of several hardwood species (e.g.
tanoak, madrone and California bay) that produces high structural diversity in these
managed even-aged stands. The occurrence of dusky-footed woodrats also contributes to
habitat quality in this region. Woodrats are the primary prey of NSOs in this region and they
occur in high abundance in young regenerating stands (Sakai and Noon, 1993; Hamm,
1995; Hughes, 2005). Consequently, a certain amount of timber harvesting, which then
produces young regenerating stands, may benefit NSO by increasing prey abundance
(Carey et al., 1992; Carey and Peeler, 1995; Franklin et al., 2000; Olson et al., 2004). In this
region both the rapid development of forest structure and the resulting abundance of
woodrats contribute to early post-harvest development of suitable habitat. As a result, NSO
occupy landscapes composed of stands as young as 30 years-old (Folliard et al., 2000).
To better define and quantify the unique site-specific habitat use of NSO in the redwood
region, Green Diamond conducted extensive research and monitoring that culminated with a
more sophisticated and spatially explicit definition of NSO habitat (Appendix C.2). Green
Diamond first sought to determine what habitat NSO used during their period of nocturnal
activity. A radio telemetry study of 28 NSO from 1998-2000 was conducted, and the
resulting data was used to construct 95% kernel distributions based on locations the NSO
actually used versus a random selection of available points within the same area. These
data were then used to develop a resource selection function for NSO nighttime activity. The
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top model indicated that NSO tended to be found low on the slope in areas composed of
approximately 70% age class 41 years or older, with a high percentage of hardwood.
Furthermore, selection was highest if the nearest stand to the NSO’s location was either
6 to 20 or 21 to 40 years old, and lower if the nearest stand was either 0 to 5 or more than
41 years old. In other words, at night, NSO on Green Diamond’s ownership were most likely
to be found in older, more complex forest stands that were in proximity to younger stands,
i.e., stands with more potential prey.
To further refine the analysis of NSO habitat in the redwood region, Green Diamond then
studied the habitat selected for nesting by NSO on its managed timberlands. Green
Diamond identified 182 successful nests (fledged at least one owlet) from 1990-2003, then
estimated a resource selection function to characterize the habitat of an average
successfully nesting NSO. The top model for managed timberlands indicated that the
relative probability of locating a successful nest increased with age of the stand and open
edge density within 600 meters of the nest. In addition, selection was greatest in stands with
approximately 55% basal area of residual older trees, 30% hardwood basal area, and a
large amount of good nighttime activity habitat within 400 meters. In other words, for
nesting, NSO were selecting older more complex stands that were in fairly close proximity to
potential foraging areas. Using projections of future habitat created by in-growth and
harvesting patterns, Green Diamond projected that the best nesting habitat would increase
from 20% of its ownership in 1992 to 54% by 2022. This increase in high quality NSO
nesting habitat is primarily due to decreases in clearcut size and management of large
riparian areas pursuant to the AHCP (Green Diamond, 2007), which will greatly increase
habitat heterogeneity.
4.3.1.3

Evaluation of Biological Value of 1992 NSO HCP Set-Asides

Given the uncertainty associated with the original habitat definitions, the NSO HCP
established 40 special conservation areas or set-asides on Green Diamond lands. The NSO
HCP precluded timber harvesting within these mature forest areas “to protect existing owl
sites in select areas (thereby avoiding take) and to promote development of suitable owl
habitat following harvesting in other areas…” The NSO HCP stated “the set-asides were
selected based on their current and potential function as nesting and roosting habitat, their
size, their location in relation to known owl sites immediately adjacent to Simpson property,
and their location in relation to planned timber harvests on Simpson property” (Green
Diamond, 1992).
The set-aside strategy was premised on the assumption that NSO habitat lost through
timber harvest would be replaced by in-growth of new habitat as young stands matured.
Habitat models at the time projected an increasing amount of NSO habitat in the Plan Area
over time, and various measures were implemented to accelerate the development of such
habitat, e.g., habitat retention areas, tree clumps in clearcut units, increased retention in
stream zones. However, the 1992 NSO HCP did not clearly articulate that the state of the
science on NSO at that time did not provide support for the premise that NSO habitat could
be regenerated in as little as 45 to 50 years. Therefore, static set-asides were created as a
more conventional NSO conservation strategy for protection of NSO habitat. It was
recognized at the time that future research might reveal that these set-asides were
unnecessary and one of the primary questions of the comprehensive 10-year review
required by the HCP was to “provide a detailed analysis of efficacy of and continued need
for the set-asides…”
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As part of the 10-year review, Green Diamond conducted NSO survival and fitness analyses
in which the position of NSO nest sites or activity centers relative to set-asides was included
as a covariate (Section 4.3.1; Appendix C). Specifically, NSO sites were characterized as
being within, adjacent to (<0.5 mile) or outside of (>0.5 mile) set-asides. With respect to
survival, NSO at sites that were adjacent to set-asides had the highest survival, followed by
those within and finally those outside set-asides.
With respect to fecundity, NSO adjacent to set-asides had the highest fecundity, followed by
those outside and those within set-asides. However, Green Diamond believes this result
may have been biased by how fecundity was estimated. Fecundity was assigned for each
observed female by dividing the number of fledged young by two. However, if a female was
not observed in a territory during a given year, no fecundity value was assigned, which was
described as a null value (Anthony et al., 2006). Green Diamond hypothesized that this null
value creates a positive bias to fecundity estimates, as experience has shown that nonnesting females are more difficult to locate. Although it was possible that some females that
could not be found in given years had moved to new locations and successfully nested, it
was much more likely that females not detected in a given year were not nesting and did not
show strong affinity to any particular activity center/nest site. This was particularly true since
much of the study area was a density study area where Green Diamond surveyed 100% of
the habitat every year. Green Diamond investigated this phenomenon relative to set-asides
and discovered that null fecundity values occurred at 15.9, 24.1 and 32.1% of perennial owl
sites within, adjacent and outside set-asides, respectively. Green Diamond’s interpretation
of this trend was that NSO in set-asides or adjacent with no harvest had greater habitat
stability relative to those NSO outside set-asides where harvest activities displaced selected
NSO pairs. Presumably, Green Diamond was more likely to find females in set-asides
relative to those outside regardless of their reproductive status, which would have biased
the fecundity estimates. Assuming all null fecundity values were zero fledged, mean
fecundity estimates for all NSO (includes territories too close to the study edge to include
them in the fecundity analysis) were 0.264, 0.266, and 0.199 for NSO within, adjacent and
outside set-asides, respectively. This suggests NSO within or near set-asides have the
highest fecundity, and those outside have the lowest.
Although the specific ecological mechanism associated with being adjacent to a set-aside
requires further investigation, it is still apparent that the set-asides had an important impact
on the vital rates of NSO in the Plan Area. Green Diamond’s data indicated that high quality
foraging habitat occurs along the edge between young and mature forests (Section 4.3.1;
Appendix C), which most commonly occurs in areas of active timber harvesting. Set-asides
were areas of mature forests with no timber harvest that were selected primarily because
the areas were being used for nesting and roosting by NSO. Therefore, Green Diamond
believed the primary biological value of the set-asides related to providing a stable core area
for roosting and nesting of NSO that were either in or adjacent to set-asides. The high site
fidelity that NSO showed to occupied set-asides provided additional support for the
hypothesis that NSO benefitted from stable core areas.
To further investigate the effects of set-asides on survival, Green Diamond did a post hoc
analysis in which a set-aside covariate was constructed from capture histories used in the
2009 NSO meta-analysis (Forsman et al., 2011) and fit it into the top survival model from the
meta-analysis (Section 4.3.1; Appendix C). The effect of the set-aside covariate was slightly
negative (survival of birds associated with set-asides was slightly lower than that of other
birds), but it was not statistically significant. Similar post hoc analyses with both the fecundity
and lambda models indicated no difference between set-aside versus non-set-aside NSO.
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From these particular analyses, there was no evidence that demographic parameters were
influenced by an NSO being associated with a set-aside, but this was a post hoc analysis
and the results should be interpreted with caution. Furthermore, forcing a single habitatrelated variable into a model without the potential for other interacting habitat variables to
enter the model is questionable and may have produced spurious results.
It should also be noted that while set-asides were presumed to have a positive influence on
both survival and fecundity, i.e., fitness, of NSO in the Plan Area, not all set-asides were
beneficial to NSO. Set-asides that were initially selected because they were occupied by
NSO tended to continue to support NSO. However, property-wide surveys were incomplete
when the NSO HCP was being developed and some set-asides were selected because they
appeared to have suitable habitat and helped achieve spacing requirements. The set-asides
that appeared to be initially unoccupied in 1992 continued to be unoccupied by NSO
throughout the elapsed years of the NSO HCP. The most important lessons learned from
monitoring the set-asides since 1992 is that places selected by the NSO for roosting and
nesting have special qualities that tend to result in repeated generations of NSO being tied
to the same general location for their nest sites or activity centers. However, unoccupied
locations that were selected because they appeared to have suitable habitat were very
unlikely to ever be used by NSO (Green Diamond, 1992). In other words, despite all the
data collected and models developed, the specific site selection criteria of a NSO remains
unknown to humans.
4.3.1.4

Habitat Fitness

Fitness, the ability to survive and reproduce, has traditionally been considered an individual
attribute, but the quality of the habitat occupied by a particular individual also influences its
fitness. Therefore, habitat fitness is habitat quality relative to its impact on the fitness of
individuals occupying it (Franklin et al., 2000). Combining the influence of habitat on both
survival and reproduction provides the ultimate measure of habitat quality such that areas
with high habitat fitness are capable of supporting a stable or increasing source population
while areas of low habitat fitness are associated with habitat sinks.
Pursuant to the NSO HCP, Green Diamond conducted a long-term demographic study that
enabled it to assess the impacts of timber harvesting on NSO (Green Diamond, 1992).
Green Diamond’s geographically referenced, relatively detailed forest stand information was
used to directly relate habitat characteristics to survival and fecundity in order to estimate
habitat fitness. Green Diamond used capture-resight data from 1990 to 2003 to estimate
survival and nesting data over the same period to estimate fecundity. Finally, Green
Diamond estimated habitat fitness as a function of average survival and fecundity at a
location through a site-specific projection matrix.
The top survival model estimated negative effects on survival for increased days of
precipitation during the early nesting season and for locations more than 0.5 mile from a
designated set-aside (relative to locations inside a set-aside). Positive effects on survival
were associated with increased temperatures during early nesting, increased nest site
selection values and for locations near (<0.5 mile) to a set-aside (relative to locations inside
a set-aside). The top fecundity model estimated negative effects on fecundity for locations
inside a set-aside, sites where take, i.e., displacement of NSO from a site due to timber
harvest, had occurred and for increased precipitation in the early nesting season. Positive
effects were estimated for:
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•
•
•
•
•
•
•

Locations <0.5 mile from a set-aside (relative to locations outside a set-aside)
Even number years
Adult females relative to S2 females
Natural log of the percent of 41- to 60-year-old stands in a 600-meter radius buffer
Natural log of the percent of 21-to 40-year-old stands in a 600- to 921-meter annulus
Average nighttime activity selection values in a 600-meter radius buffer
Average open edge density in a 600-meter buffer

From the average survival and fecundity at a specific location, the growth rate or largest
Eigenvalue of the Leslie projection matrix was computed and defined to be the habitat
fitness of the site. Relative to other categorical variables, habitat fitness was most sensitive
to the location of the nest site/activity center relative to a set-aside. Habitat fitness values
were highest in the 0.5-mile buffer surrounding a set-aside with all other covariates being
realistically equal. While considerably lower relative to the magnitude of the effect, sites that
went from non-take to take were the second most important categorical variable relative to
habitat fitness. Relative to continuous variables, habitat fitness was most sensitive to
changes in precipitation during the early nesting period such that increases in the total
number of days of measurable precipitation within the early nesting period caused habitat
fitness to decline. The second most important continuous variable was open edge density,
where increases in this variable resulted in higher values of habitat fitness. Relative to latent
variables, habitat fitness was most sensitive to changes in survival followed by changes in
fecundity and nesting habitat.
4.3.1.5

Trend in Habitat Fitness

Following modeling of survival, fecundity and habitat fitness potential, Green Diamond
projected the trend in future habitat on its lands using the 1992 landscape as the baseline.
Green Diamond used projections of future habitat created by in-growth and harvesting
patterns to predict the proportion of its future ownership falling within various habitat
categories. The total area in the best survival, fecundity and habitat fitness potential class,
which were all set at 20% in 1992, increased to 37, 57 and 45% of Green Diamond’s study
area, respectively.
Since non-habitat variables, e.g., weather and take, and set-asides were set at constant
median values throughout the projections, they did not contribute to the changes. Based on
the sensitivity analysis, the habitat variable that likely contributed the most to the trend was
open edge density. The proportion of older stands (41 to 60 years old) adjacent to younger
stands (6 to 20 and 21 to 40 years old) would have also contributed to the trend. Riparian
and geologic protection areas mandated by Green Diamond’s 2007 AHCP will create a
future landscape in which an estimated 25% of the landscape will be in some type of
protected area. Along with smaller clearcuts, the net effect will be much greater overall open
edge density and a higher overall level of habitat heterogeneity, which appears to be highly
beneficial to NSO in the redwood region.
To estimate habitat fitness further into the future, Green Diamond used the known 2009
landscape with the anticipated harvest plans over the next 10 years. Green Diamond then
projected harvests derived through a newly developed harvest schedule model to project
spatially explicit stand conditions at 10 year intervals from 2010 to 2060. Assuming
important non-habitat variables, e.g., weather and barred owls, remained at some mean
value, the spatially explicit estimates of habitat fitness on Green Diamond’s study area were
extended at 10 year intervals from 2010 to 2060. The changes in habitat fitness across
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Green Diamond’s ownership can be seen by decade on Map 4-3. The map indicates the
dynamic nature of habitat fitness across the ownership, where specific areas wax and wane
in their relative habitat value for NSO. However, Figure 4-1 shows that overall the proportion
of the ownership in the highest categories of habitat increase through time. The proportion
of Green Diamond’s ownership in the highest category of habitat fitness (more than 1.05,
which indicates habitat capable of supporting an increasing population of NSO) increased
from 95,899 acres (35% of ownership) in 2010 to 179,959 acres (64% of ownership) in
2060. In 2060, a total of 87% of Green Diamond’s ownership is projected to be in the two
highest categories of habitat fitness, which would support stable or increasing populations of
NSO if other non-habitat variables, e.g., weather and barred owls) remain within acceptable
limits.

Figure 4-1. Percentage of Green Diamond Resource Company ownership in different
projected decadal Northern Spotted Owl habitat fitness categories. Fitness values
<1.0 represent habitats projected to have declining populations while those ≥ 1.0 are
projected to support stable or increasing populations of owl.
As noted above, the highest category of habitat fitness for NSOs increased from 1992 (start
of the NSO HCP) to 2022 (original termination date of the NSO HCP [Green Diamond,
1992]). This FHCP required projections to 2060. Green Diamond’s studies show that this
upward trend in the highest quality of habitat fitness was projected to continue to increase.
Based on a sensitivity analysis of habitat fitness, the habitat variable that most likely
contributed to the trend was open edge density. The proportion of older stands (41 to 60
years old) adjacent to younger stands (6 to 20 and 21 to 40 years old) also contributed to
the trend. Both of these variables are related to creating more habitat heterogeneity that is
projected to increase mostly due to implementation of Green Diamond’s AHCP (Green
Diamond, 2007) and the FPR. These projections of habitat fitness provided a very positive
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assessment of future habitat for NSO. Compared to habitat in the past, the modeled habitat
on Green Diamond’s ownership is predicted to be able to support a stable or increasing
population of NSO assuming other non-habitat variables, e.g., weather and barred owls)
remain within acceptable limits.
4.3.1.6

Demographic Trends – 2014 Meta-analysis

Green Diamond initiated mark-recapture studies throughout its ownership in 1990 to
estimate key demographic parameters and trends in the population. Along with 11 other
rangewide demographic studies of NSO, Green Diamond participated in four meta-analyses
in 1998, 2004, 2009 and 2014. Although not the longest running demographic study, as of
2013, Green Diamond had the largest NSO dataset with 982 non-juvenile NSO banded,
4,733 total encounter histories and 1,998 assessments of nesting (fledging) success. This
section includes the key results published from this most recent meta-analysis (Dugger et
al., 2016), but Green Diamond’s results were unique, because it was the first dataset to
include the effects of a barred owl removal experiment. Initiated in 2009, this was a beforeafter-control-impact (BACI) experiment in which Green Diamond’s demographic study area
was divided into treated areas (barred owls lethally removed) and untreated control areas
(barred owls not disturbed). Some barred owl results were included in Dugger et al., (2016),
but the full results of the barred owl removal experiment are summarized below in Section
4.3.2.
Territory occupancy rates were declining in all study areas throughout the range of the NSO.
As seen on Figure 4-2, occupancy of NSO territories not part of the barred owl removal
areas (i.e., control areas where barred owls were allowed to increase) showed a marked
decline in occupancy from 92% in 1999, to 55% in 2013 in Green Diamond’s study area.
The most consistent pattern in NSO territory occupancy dynamics was the strong positive
association between the presence of barred owls and territory extinction rates of NSO in all
11 study areas (Dugger et al., 2016).
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Figure 4-2. Estimates of the probability of territory occupancy for NSO on the Green
Diamond (GDR), Hoopa (HUP) and Northwest California (NWC) study areas (Dugger et
al., 2016). Green Diamond estimate did not include NSO territories in barred owl
removal areas.
Based on the best statistical model, there was a negative log-linear time trend on mean
adult apparent survival for the combined Green Diamond dataset. Before any barred owl
removals, estimates of mean survival were virtually identical for treatment (0.857) and
control areas (0.858), and they also were similar to the nearby Hoopa and Northwest
California (Willow Creek) study areas. However, after removals were initiated in 2009,
apparent survival was higher in treated areas (0.870) compared to those in untreated control
areas (0.804). The estimate for the treated areas (0.870) matched the highest estimates of
mean survival for any of the study areas (Dugger et al., 2016).
There was high annual variation in reproduction for NSO throughout their range (Dugger et
al., 2016). For many study areas, this annual fluctuation took on an even-odd year pattern
as can be seen for the California study areas during the 1990s (Figure 4-3), but aside from
this, the covariates associated with the variation in fecundity among the different study areas
tended to be highly variable and complex. For the Green Diamond study area, mean
minimum winter temperature (lower = lower fecundity) and total winter precipitation (higher =
lower fecundity) were included in the top or competitive fecundity models. The top model
with a linear time trend for the Green Diamond study had a negative slope indicating an
overall decline in fecundity (Figure 4-3). Because of this overall decline, apparently driven
primarily by weather effects, mean estimates of fecundity derived from the first 18 years of
the study (0.308 and 0.302, treatment and control respectively) before initiation of barred
owl removal were greater than the estimates from the last 5 years of the study (0.212 and
0.182, treatment and control respectively) that included the removal experiment.

Figure 4-3. Annual fluctuations in mean fecundity (number of female owlets fledged
per female) of adult NSO on the Green Diamond (GDR), Hoopa (HUP) and Northwest
California (NWC) study areas (Dugger et al., 2016). The straight dashed line
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represents an approximate overall trend in fecundity for the Green Diamond study
area.
Mean estimates of lambda suggested declining population trends (lambda <1.0) in almost all
study areas (Figure 4-4). For the Green Diamond study area, mean lambda for the treatment
(barred owls removed) and control areas (barred owls not removed) in the 18 years prior to
the removal experiment was 0.961 (SE = 0.018; 95% CI = 0.926-0.996) and 0.988 (SE =
0.009; 95% CI = 0.970-1.006), respectively. In the 5 years after the experiment was initiated,
mean lambda was 1.030 (SE =0.040; 95% CI = 0.952-1.108) and 0.878 (SE = 0.070; 95%
CI = 0.741-1.015) for the treatment and control areas, respectively. Among all the study
areas throughout the range of the NSO, the only estimate of lambda that suggested an
increasing population was observed in the Green Diamond treatment areas after barred owl
removals began in 2009, although the 95% CI widely overlapped 1.0 indicating reduced
statistical support for this conclusion (Dugger et al., 2016).

Figure 4-4. Estimated mean rates of population change and 95 percent confidence
intervals for NSO in each of 11 study areas in Washington, Oregon, and California
1985–2013 (Dugger et al., 2016). Estimates for the Green Diamond (GDR) study area
are presented separately for control and treatment areas before (1990–2008) and after
(2009–2013) barred owls were removed (GDR-CB = control before removal, GDR-TB =
treatment before removal, GDR-CA = control after removal, GDRTA = treatment after
removal).
Another metric of population change through time is the realized rate of population change,
which portrays the population trajectory in each year of the study relative to the population
size in the first year where it was estimated. Estimates of realized population change
indicated that populations in Washington declined by 55 to 77%, 31 to 68% in Oregon, and
32 to 55% in California, except in the treatment areas for Green Diamond, where the
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estimated overall population decline was only 9% (Dugger et al., 2016). Looking at the trend
through time in more detail for Green Diamond (Figure 4-5), there was a clear pattern of a
stable or increasing population for treatment of control areas prior to the early 2000s when
NSO began to decline in all areas. The decline continued for the untreated control areas, but
was reversed and the population began to increase in the treated areas immediately
following the initiation of barred owl removal in 2009.

Figure 4-5. Estimates of realized population change with 95% confidence intervals for
NSO on the Green Diamond study area, 1992-2011 (Dugger et al., 2016). (Note:
Although mark-recapture data were available through 2013, an estimate of realized
population change cannot be obtained for the last two years.)
The conclusion from Dugger et al., (2016) was that competition with barred owls was likely
the primary cause of NSO population declines across their range, but habitat and climatic
patterns also were related to survival, occupancy, recruitment, and, to a lesser extent,
fecundity. However, an additional important conclusion from this study was that barred owl
densities may now be high enough across the range of the NSO that, despite the continued
management and conservation of suitable owl habitat, the long-term persistence of NSO
may be in question without additional management intervention of barred owls (Dugger et
al., 2016).
The meta-analysis was not designed to fully analyze the results of the barred owl removal
experiment, but it provided compelling evidence that barred owls were responsible for much
of the decline seen in NSO on the Green Diamond study area. It also indicated that barred
owl removal could slow or reverse the declines of the NSO in at least Green Diamond’s
study area where barred owl densities were relatively low compared to most of the
demographic study areas (Dugger et al., 2016).
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4.3.1.7

Lower Mad River Case Study

The best example verifying the dynamic nature of habitat within a given region (Section
4.3.1.4) and the prediction of an overall increase in NSO habitat comes from the Lower Mad
River Tract. The Lower Mad River Tract of the Plan Area is an area of approximately 22,000
acres that is primarily composed of third growth redwood forests between 15 to 30 years
old, except for approximately 2,000 acres of 70- to 80-year-old second growth contained
mostly within nine set-asides that occur within or overlap at least partially with this region.
Clearcut harvesting of the second growth within this tract started in 1979 and continued at or
near the maximum rate allowed by California FPRs for approximately 20 years until
adjacency constraints slowed the rate of harvest on small amounts of the remaining second
growth stands. By the late 2000s, virtually all non-constrained stands had been harvested.
The pattern of harvesting in the Lower Mad River differs somewhat from future harvesting
since the area was harvested in the 1980s and early 1990s when retention of overstory
trees on most streams was at the minimum requirement and maximum clearcut size was 80
acres. These practices will not be repeated in the future, and instead, a pattern of small
clearcuts of different ages scattered across the landscape interconnected with substantial
older riparian stands is expected. So although the Lower Mad River example will not be
duplicated in the future, the pattern observed in future similar tracts should foretell an even
more optimistic future trend in the NSO population in the Plan Area.
A complete NSO survey of the Lower Mad River Tract was initiated in 1990 and it has been
continued until the present. The number of sites was slightly lower in 1990 relative to 1991,
because it was the first complete survey and Green Diamond may have missed one or two
NSO sites (Figure 4-6). In 1989, approximately 40% of the area had been recently
harvested, which created ideal habitat heterogeneity in some areas. However, the pattern of
harvesting had almost completely removed all mature second growth from other areas,
which would have displaced any NSO that were in those areas. Operating under the 1992
NSO HCP, two additional sites were taken by timber harvest in the Mad River (one in 1999
and one in 2000), but six other sites that were in commercially valuable stands were not
available for take since they occurred within set-asides.
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Figure 4-4. Trend in the Number of Known Occupied northern spotted owl Sites in the
Lower Mad River Tract, 1992-2015.
The Lower Mad River Tract also happens to occur within the Korbel/Mad River treatment
area of the Green Diamond barred owl removal experiment and all barred owls have been
removed from the area beginning in 2009. This probably facilitated NSO to begin
recolonization of the area based on newly emerging habitat suitability. In the spring of 2009,
there were 13 occupied sites within this area, and from that time until the spring of 2015,
13 new sites have been colonized in the area. The barred owl removal experiment may
have contributed to a very sharp increase in NSO sites, which potentially would have been
more gradual if the barred owl numbers had not been allowed to increase beginning in the
early 2000s. Nevertheless, with 26 NSO sites in an area of approximately 22,000 acres, the
region may probably soon be at its maximum carrying capacity with NSO densities higher
than anything reported in the literature. This Mad River example, although not directly
comparable to future landscape dynamics, which will have a higher proportion of retained
riparian zones, provides evidence that the number of future occupied NSO sites will be
dynamic in any given sub-basin with the low portion of the cycle extending for 15 to 20 years
of the average 50-year cycle. But most importantly, it provides evidence that if the barred
owl threat is removed, NSO can and will respond favorably to improving habitat conditions.
Note: A more detailed review of NSO habitat and population trends with complete
references is provided in Appendix C.2.

4.3.2 Response of NSOs to Experimental Removal of Barred Owls:
In 2006, Green Diamond assisted the California Academy of Sciences (CAS) in obtaining a
small collection of barred owls in California. To maximize the scientific value of the
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individuals collected, CAS targeted barred owls to be collected from sites that were
historically occupied by NSO. Thus, these initial collections provided an opportunity to do
preliminary removal case studies that would document the response of individual NSO to
the removal of barred owls. Seven barred owls were collected from four different historical
NSO sites during May and June 2006 on Green Diamond’s ownership in Humboldt County.
Although based on just four case studies, these initial collections of barred owls raised the
possibility of future expanded removal studies, because it indicated that barred owls could
readily be removed and it suggested that NSO were quick to recolonize their former
territories following removal of barred owls.
A 2008 meta-analysis of NSO populations, including study areas from across the
subspecies’ range, concluded that the population on the Green Diamond study area was
apparently stable or increasing until 2001, when it began to decline (Forsman et al., 2011).
The 2008 meta-analysis could not determine cause and effect relationships. However, the
presence of barred owls was negatively associated with fecundity and apparent survival of
NSO and the apparent decline in NSO coincided with an increase in barred owl numbers.
Although the increase in barred owl was the most probable hypothesis for the decline of
NSO on the Green Diamond study area, experimental studies had not been conducted to
isolate the effect of barred owls from other potential sources that may contribute to NSO
population declines. A panel of scientists reviewed potential experimental designs and
concluded that a demographic approach with a paired BACI experimental design where
removal of barred owls was the treatment provided the greatest inference and statistical
power (Johnson et al., 2008).
As part of the implementation of the draft NSO recovery plan, a Barred Owl Work Group was
formed to consider implementation of a suite of barred owl removal studies (USFWS,
2008a). The Barred Owl Work Group evaluated a proposal to do an additional barred owl
study on Green Diamond’s ownership and provided full support for the study, because it was
consistent with barred owl objectives of the draft recovery plan and the subsequent revised
final NSO recovery plan (USFWS, 2011a). It also was designed to be complementary to,
and provide supporting data for other removal experiments that were being planned for
mostly public lands in Washington, Oregon and California. Ultimately, with assistance from
Green Diamond’s pilot data, the Service completed an EIS to conduct four barred owl
removal experiments throughout the Pacific Northwest (USFWS, 2013).
In addition to its complementary role to the NSO Recovery Plan (USFWS, 2011a) and EIS
(USFWS, 2013) to conduct additional barred owl removal experiments throughout the
Northwest, in 2009, Green Diamond realized the value of the pilot removal experiment to
support this FHCP, which was already in the developmental process. Furthermore, Green
Diamond recognized that the barred owl threat was likely to persist far into the future such
that some type of management actions would be necessary throughout the life of the
proposed FHCP. Therefore, when the pilot removal experiment was initiated in 2009, it was
identified as Phase One of a long-term barred owl research program with the additional
phases implemented after this FHCP is approved.
When the Phase One Pilot Barred Owl Removal Experiment was initiated in 2009, the
Green Diamond NSO demographic study area was partitioned into areas of approximately
equal total acreage where barred owls were to be lethally removed (treated) and control
areas where barred owls would be undisturbed (untreated). To account for geographic
variation in habitat and both NSO and barred owl population densities, Green Diamond’s
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demographic study area was subdivided into three treated (Salmon Creek, Korbel/Mad
River/Little River and Wilson/Hunter/Terwer Tracts) and three untreated control areas (Ryan
Creek, Redwood Creek and Bald Hill/County Line Tracts, Figure 4-7). The objectives of this
experiment were to determine the cost and feasibility of doing lethal removal of barred owls;
estimate the impact of barred owls on NSO occupancy, fecundity, survival, and rate of
population change; and assess the effectiveness of barred owl removal to allow recovery of
NSO in the Plan Area. The results of this experiment were analyzed, peer-reviewed and
published in two scientific manuscripts. The first focused on the cost and feasibility (Diller et
al., 2014), and the second reported on the demographic response and potential for NSO
recovery following barred owl removal (Diller et al., 2016).
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Figure 4-7. Treated (barred owls lethally removed) and untreated (barred owls
undisturbed) areas on Green Diamond’s NSO demographic study area in north
coastal California.
4.3.2.1

Cost and Feasibility (full publication in Appendix C.2)

Lethal removal of vertebrates is often quite controversial for social and ethical reasons, but it
is also often criticized for reasons related to cost, feasibility and ability to achieve the desired
results. Lethal removal of barred owls had never been done, so the first objective of the pilot
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removal experiment was to document whether removals could be conducted efficiently and
effectively using practical, humane techniques, and at reasonable cost and staffing levels.
This portion of the experiment was conducted from 2009 through 2012.
The pilot barred owl removal experiment within the NSO demographic study area was
initiated on 15 February 2009, working under a permit to California Academy of Sciences
that allowed 20 barred owls to be collected. Following an evaluation by the Service of our
removal data from this pilot study, we were authorized to continue lethal removal in 2010 of
a maximum of 70 barred owls over a 3-year period, with no more than 30 individuals
removed in any given year.
We attempted to lethally remove all barred owls continuously in treatment areas that
behaved in a territorial manner except barred owls that potentially had dependent nestlings
or fledglings. The basic field methods involved locating barred owls in the treatment areas
with broadcast calls, luring the barred owl into proximity, and lethally removing the owl with a
shotgun. Prior to 2009, Green Diamond detected barred owls as a byproduct of standard
surveys to locate NSOs as part of Green Diamond’s demographic study. However, since
these surveys were reported to underestimated the number and location of barred owls
(Wiens et al., 2011), we began barred owl-specific surveys in 2009. If a territorial barred owl
was detected in a removal area during any survey, we returned to the site to locate it. If that
location was in a historical NSO territory, we first broadcast NSO calls. If NSOs were
present, Green Diamond did not attempt to lure barred owls. If NSOs did not respond within
approximately 400 meters of the working site, it was assumed there were no NSOs present
at the local site. We then broadcast a repertoire of barred owl lure calls using commercially
available remotely controlled digital caller to lure the owl to within 20 to 30 meters (the
preferred shooting range). Once a positive identification of a barred owl was made while it
perched on a branch, we collected the individual(s) using either a 20- or 12-gauge shotgun
equipped with an illuminated aimpoint. The distance and appropriately sized shot (#8 or 6)
was used to insure a quick and humane death while retaining a good specimen for scientific
purposes.
The cumulative time of all visits to a site to collect barred owls was calculated to depict
effort. Green Diamond recorded the total removal time as beginning with arrival by vehicle at
a location at or near the owl site and ending when leaving the location. Activities at the site
potentially included the following: walk to the actual collection site, set up the equipment and
initiate calling, kill and recover the barred owl(s), conduct initial field processing (e.g., collect
oral, cloacal and blood samples, and record basic field data), and broadcast additional lure
calls after owls were processed to determine whether other territorial barred owls were in the
area. Thus, we considered the time from arriving at a site until leaving that site as a “visit.”
We did not record the time needed to conduct general NSO surveys for Green Diamond’s
NSO demographic study.
One person made 122 field visits to collect 73 of 81 barred owl detected from 2009 to 2012.
It took an average of 2 hours, 23 minutes (range = 5 to 295 minutes per barred owl
collected) to collect and field process the 73 barred owls for scientific specimens. The eight
owls not collected after initial detection were never detected again during 16 repeat visits,
averaging 3 hours, 7 minutes suggesting the owls had abandoned their territories. Most owls
(79.5%) were collected at dusk or after dark, but daytime collection at known owl sites was
also effective and efficient. The mean time from arrival to making the shot (killing the owl)
was 52.1 (SE = 7.47) minutes for females, which was significantly less than the mean of
80.5 (SE = 10.99) minutes for males. The time taken to collect an owl upon arrival at a site
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was positively skewed for both females and males; that is, the majority of females and males
were collected within 30 and 90 minutes of arrival, respectively. During the first year of the
study, the majority of the owls collected were residents (birds present at a site for less than
one breeding season prior to removal). In subsequent years most birds were colonizers
(apparent new barred owls occupying a site following removal of birds from a site.
The results of this study indicate that removing barred owls can be both efficient and costeffective, from which we concluded that removal experiments should not be technically
challenging, but costs will vary depending on the context of the removal experiment (i.e.,
travel costs and need to do additional NSO and barred owl surveys). Removal experiments
will require maintenance control as previously suggested, but the cost of maintenance
removal should be less than the cost of original removal. The primary cost of doing a
removal experiment will likely not be dependent on the actual cost of removing barred owls,
but more likely on the costs associated with detection surveys of owls and other factors
associated with conducting a field experiment. For example, we estimated that the direct
costs of removing barred owls was less than 1% of the total survey costs associated with
conducting the removal experiment and estimating the NSO demographic response. In
summary, the results of this study indicated that barred owl removal was both technically
feasible and cost-effective, and that conducting removal experiments on existing NSO
demographic study areas would be most cost-effective because demographic histories and
locations of most NSOs are known (Diller et al., 2014).
4.3.2.2

Demographic Response of NSO to Barred Owl Removal (full publication in
Appendix C.2)

Green Diamond’s long-term NSO demographic study provided almost 2 decades of the
largest pretreatment dataset from which to estimate the demographic response of NSO to
barred owl removal. The fundamental approach of Green Diamond’s classic BACI
experiment was to determine if trends in any of the NSO demographic parameters changed
between treated and untreated areas following treatment (barred owl removal). Specifically,
we estimated occupancy parameters (rates of site occupancy, extinction and colonization),
fecundity, survival and rate of population change pre- and post-treatment to determine if the
relationship among any of these demographic parameters changed post treatment relative
to pretreatment. Based on the theoretical underpinnings of a BACI experiment, any
statistically significant post treatment changes in the parameters of interest can be attributed
to the treatment effect (barred owl removal). The extent to which the treatment reversed
negative impacts of barred owls on NSO can also provide compelling evidence relative to
the potential for barred owl removal to allow for the recovery of the NSO population on
Green Diamond’s study area.
Field methods included monitoring NSO by surveying the Green Diamond study area from
1990 to 2013 using vocal imitations or playback of owl calls. The objectives of the surveys
were to document occupancy status of owl territories, locate and confirm previously banded
owls, band unmarked owls, and document the number of young produced by each territorial
female. The number of surveys of each potential owl territory (i.e., owl site) in each study
area was normally three or more per year. The field methods to capture, mark, and resight
individual owls and to determine number of young fledged per female was the standard
protocol used in all the NSO demographic study areas (Forsman et al., 2011; Dugger et al.,
2016).
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The pilot barred owl removal experiment within our NSO demographic study area was
initiated on 15 February 2009, working under a permit to California Academy of Sciences
that allowed 20 barred owls to be collected. Following an evaluation by the Service of our
removal data from this pilot study, we were authorized to continue lethal removal in 2010 of
no more than 70 barred owls over a 3-year period, with a maximum of 30 individuals
removed in any given year.
As described in Section 4.3.2.1, we initially detected barred owls as a consequence of
standard surveys to locate NSOs from 1990 to 2009, but later began barred owl-specific
surveys in 2009. Following removal of barred owls from a site as described above, we
conducted additional barred owl-specific surveys to assess recolonization by barred owls at
removal sites. All territorial barred owls were continuously removed from the treated areas
regardless of their proximity to known NSO territories. However, some barred owls occupied
the same territory core, and sometimes even used the same nest site, from which the NSOs
were apparently displaced. These NSO sites were evaluated as case studies if the criteria
were met in which a former NSO territory was occupied by barred owls that inhabited the
same territory center (nest or primary roost sites). In these situations, the site was surveyed
at least once per month following the removal of the barred owls to determine the timing of
potential re-occupancy by either NSO or barred owls.
Most of the analytical methods followed Dugger et al. (2016) with the exception that specific
analytical techniques were employed to assess a treatment effect on the various
demographic parameters of interest. Specifically, for occupancy parameters, fecundity,
survival and rate of population change, different analytical techniques were used to assess
statistical model support or significant changes in treated and untreated areas pre- and
post-treatment (barred owl removal).
Some of the important demographic results were that NSO site occupancy was declining in
both treated and untreated areas, but following treatment, occupancy stabilized and began
to increase in the treated areas while it continued to decline in the untreated areas (Figure
4-8A). Potentially the cause for this was that barred owls caused more than a four-fold
increase in the estimate of NSO site extinction (i.e., probability that a NSO site will be
abandoned), but following barred owl removal, the extinction rate in the treated areas
returned to a level comparable to sites where barred owls were never present (Figure 4-8B).
This provides compelling evidence that barred owls were responsible for increases in NSO
extinction rates and that removal efforts were effective at removing this impact.
Apparent survival in both treated and untreated areas was declining 2% per year prior to
removal, but following treatment, mean apparent survival increased to 0.859 in the treated
areas, but remained low at 0.822 for the untreated areas. The mechanism by which barred
owls affected apparent survival in NSO is not known, but we believe it was unlikely that it
was due to direct effects on NSO mortality rates. It is known that barred owls can displace
NSO from their territory (Wiens et al., 2014). We also made anecdotal observations of NSOs
that no longer vocalized following occupation by barred owls at or near their territory core,
but we could still observe them when they flew up to take a proffered mouse. Thus, we
hypothesize that release from barred owl influence creates the appearance of increasing
apparent survival by allowing displaced NSOs in the floater population to regain a territory
and become more readily detected. Our empirical observations of NSOs recolonizing sites
within as little as 13 days provide support for this hypothesis.
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Probably the most dramatic demographic result was that prior to treatment, mean lambda
was declining 3.6% for all areas, but post treatment, mean lambda was 1.029 (2.9% annual
increase) and 0.87 for treated and untreated areas, respectively (Figure 4-9). Just as with
survival, the mechanism by which the treatment effect influenced lambda is not known. If the
sharp increase in lambda seen in this study were the result of increases in fecundity and
actual survival within the treated population, we would have expected a delay or lag of
several years in the lambda response. Instead, the immediate increase suggested that
similar to the effect on survival, much of the increase was probably due to displaced NSOs
in the floater population regaining territorial status and being detected. Furthermore, creating
an area free of barred owls may have increased the probability that floater NSOs rebuffed in
adjacent untreated areas could colonize the treated areas.
Fecundity was the only demographic parameter for which there was no significant treatment
response. The lack of evidence of an effect of barred owl removal on NSO fecundity was
likely to be at least partly caused by the high annual variation in fecundity. Furthermore, the
competitive interaction between barred owls and NSOs often results in the displacement of
NSOs (Wiens et al., 2014), and when this occurred, we were generally unable to detect the
female NSO. This manifested itself as a reduction in occupancy in the untreated versus
treated areas, but females that were not detected in a given year were by protocol excluded
from an estimate of fecundity. So although we did not find evidence of a change in the
number fledged per breeding female that we could detect, the total productivity did appear to
change in treated compared to untreated areas. Empirical counts of the number fledged at
active NSO sites post treatment (2009 to 2014) indicated that only 36 fledglings were
documented from an annual mean of 49.8 active owl sites in the untreated areas. In
contrast, during the same period, 133 fledglings were observed from an annual mean of
104.2 active sites in the treated areas.
Although based on a small number of case studies (n = 7), the empirical observations of
NSO recolonization suggested that NSOs were likely to re-colonize their former territories
following removal of barred owls. The very rapid recolonization of four sites by the original
resident NSOs also indicated that, at least in some cases, the resident owls apparently
remain in the vicinity of, or regularly investigate their former territory for years after being
displaced by barred owls. These results also suggest that barred owls are not simply
colonizing areas vacated by declining NSO populations, but rather that barred owls are
actively displacing NSOs as described by Wiens et al. (2014). The high and sometimes
rapid rate of re-colonization by both original resident and new NSOs following barred owl
removal suggests that at least in some cases, barred owls were keeping the NSOs from
preferred, high quality sites. The sites that were colonized by barred owls also had high
continuous occupancy by pairs of NSOs with high reproductive success before barred owls
invaded, which is further evidence that these sites were in high demand by NSOs. For our
study area, located within an intensively managed landscape where many of our NSOs
occupy young-growth sites that differed relative to other demographic study areas, the
barred owls tend to occupy the sites with more classic late seral habitat elements.
The overall conclusion from this initial experiment was that barred owls were primarily
responsible for negative impacts to most, if not all, NSO demographic parameters.
Furthermore, lethal removal of barred owls allowed the recovery of the NSO population in
the treated portions of Green Diamond’s study area. However, removal experiments may be
more difficult to implement and recovery may be slower in other areas where barred owls
have been present in large numbers for a longer period of time and the population of NSOs
has been more suppressed. Nevertheless, this experiment provides evidence that barred
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owl management will be vital to NSO conservation efforts associated with Green Diamond’s
FHCP and future management options may be developed to assist in the recovery of the
NSO outside Green Diamond’s ownership in at least the southern portions of its range
(Diller et al., 2016).

Figure 4-8. Changes in NSO occupancy and extinction probability on Green
Diamond’s demographic study area in north coastal California. (A) Trend in NSO
occupancy in treated and untreated areas before and after treatment (barred owl
removal). (B) NSO extinction rates when barred owls are present and not removed,
barred owls are present and removed, and barred owls were never present.
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Figure 4-9. Estimates of the rate of population change from 1990 through 2013 on
Green Diamond’s NSO demographic study area in north coastal California. Dashed
line represents a stable population, lambda = 1.0.
Note: A more detailed review of the barred owl removal experiment with complete
references is provided in Appendix C.2.

4.3.3 Fisher
Like the NSO, Green Diamond has conducted extensive studies of fisher on its lands, dating
back to 1994.
4.3.3.1

Distribution

The first surveys for fishers on Green Diamond’s ownership were track plate surveys
conducted in 1994 and 1995. These surveys were part of a Masters study to determine the
distribution and habitat associations of fishers across the ownership. A total of 99 and 139
fisher detections were obtained in 1994 and 1995 respectively. At least one fisher detection
occurred at 71 different stations during the 1994 and 1995 surveys. Fisher were detected on
26 of the 40 (65%) survey segments during both surveys combined. Fisher were the third
most frequently detected mammalian species with only gray fox and spotted skunks
detected in higher numbers. The distributional pattern of detections across the study area
indicated that almost all survey segments in the more interior Douglas-fir and mixed
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redwood-Douglas-fir had detections, while there were few detections in the more coastal
redwood areas and southern regions near Humboldt Bay and the Eel River drainage. There
were also few detections in the northern region near the Oregon-California border, but
Green Diamond’s ownership in that area only included coastal redwood stands.
Vegetation type was the only variable to be selected by the logistic procedure to predict
fisher occurrence in stands. The highest detection ratios (roughly equivalent to fisher
population density) was in the Douglas-fir zone followed by the mixed Douglas-fir/redwood
and redwood zone Green Diamond found no relationship between fisher detections and
stand age, canopy cover or topographic position. The average age of stands in which fishers
were detected was 42.6 years compared to 43.6 years of stands in which they were not
detected. A forward stepwise logistic procedure indicated that presence of fishers at the
station level was best predicted by elevation, volume of logs, basal area of conifer 52 to 90
centimeters dbh, percent slope and distance to the coast.
This study indicated that although fishers were generally well distributed across Green
Diamond’s ownership, detections occurred more frequently at higher elevations, further from
the coast and in stands with a predominant Douglas-fir component. Greater amounts of
hardwood and greater volume of logs were also associated with the occurrence of fishers.
Another study over a similar but larger geographic region including Redwood State and
National Park and Humboldt Redwood State Park also indicated that fishers were generally
less frequently detected in areas closer to the coast (Beyer and Golightly 1996). In addition,
this broader survey also showed a pattern with few fishers detected in the northernmost
(Smith River watershed) and southernmost (Eel River watershed) portions of the study area.
Contrary to the notion that fishers are associated with late successional forests, the mean
stand age in which fishers were detected in this study was 42.6 years and there was no
difference in stand age between stations with and without fisher detections. A survey of
Redwood National and State Parks provided corroboration relative to fisher habitat selection
in the redwood region (Slauson et al., 2003). An analysis of track plate surveys throughout
old growth and second growth portions of the park indicated that fishers were found more
than expected in second growth and less than expected in old growth. However, this study
also found that fishers were associated with structurally complex portions of the second
growth stands.
While the track plate surveys were not specifically designed for monitoring long term trends,
Green Diamond saw the opportunity to repeat the surveys at 10-year intervals to provide an
estimate of potential changes in distribution or abundance of fishers throughout the
ownership. In 2004, Green Diamond repeated the exact survey as it was conducted in 1994
and 1995. In addition, Green Diamond randomly selected 18 of the 40 original segments
and surveyed them in 2006. This additional survey in 2006 was prompted when the Hoopa
Tribal forestry’s fisher study reported a potential decline in fisher numbers (Higley and
Matthews, 2006). These additional surveys confirmed that the distribution of fishers across
the ownership remained unchanged. (The implications of these additional surveys relative to
fisher population trends will be discussed in the following sections.) A summary of all the
fisher detections across Green Diamond’s ownership that resulted from track plate surveys
and incidental sightings is depicted on Map 4-5.
4.3.3.2

Den and Rest Site Habitat

Although foraging habitat has to be critical to any predator, it is commonly assumed that
habitat used for denning and resting is most likely to be limiting on a managed landscape.
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Green Diamond conducted a radio telemetry study to quantify denning and resting areas
used by fishers in 1996 and 1997. The specific objectives of the study were:
•
•
•
•

Capture and radio collar fishers to locate rest and den sites
Quantify structures used for resting and denning
Quantify vegetation around the sites
Compare vegetation at rest and den sites to vegetation data collected at track plate
stations where fishers were detected

This information was used to evaluate management practices currently being applied under
the NSO HCP to determine if habitat provided under the HCP might also be beneficial to
fishers (Green Diamond 1992).
Of the 11 adult females captured, 9 showed evidence of having been reproductive based on
lactating or swollen teats when captured, or they were located in natal or maternal dens. A
total of nine dens were found for five of six females outfitted with radio transmitters. These
consisted of four natal (where the young were born) and five maternal (temporary refuge
sites for the kits) dens. The dens were located in four highly decadent live hardwoods, one
sound hardwood and four conifer snags. Natal dens were all in cavities in two tanoaks, one
chinquapin and one Douglas-fir snag. The mean diameter at breast height (dbh) was 76.5
centimeters (standard deviation = 15.6, range 62.5 to 95.3 centimeters). Maternal dens were
also all cavities: three appeared to be cavities excavated by pileated woodpeckers and two
appeared to have been created by fire. The cavities were in two tanoaks, two Douglas-fir
snags, and one western red cedar snag with a mean dbh of 112 centimeters (standard
deviation = 45.8, range 62.5 to 184.4 centimeters). Comparisons with other trees in the
stand indicated that den trees tended to be the largest trees available.
Green Diamond located 35 fisher rest sites in a variety of tree species and structures. Live
hemlock was the most common tree species in which rest sites were located followed by live
Douglas-fir and cedar. The most common structures used as rest sites were dwarf mistletoe
clumps in hemlocks (10), lateral branches and other mammal nests in Douglas-fir trees (7),
and mostly cavities in cedars (6). Although Green Diamond did not collect specific data on
use versus availability, general observations throughout the ownership indicate hemlock
with dwarf mistletoe is not a major component of most stands. This suggests fishers were
showing high selectivity for hemlock with its propensity to be infected with dwarf mistletoe.
Green Diamond found other rest sites in fir snags and logs, a variety of structures in
hardwood species and broken top redwoods. The mean dbh of trees with rest sites was
33.3 inches, with a range of 8.8 to 68.9 inches. Trees with rest sites spanned the full range
of available dbh size classes, but smaller trees were less likely to have suitable rest
structures compared to larger trees.
In summary, larger hardwood and conifers with cavities were particularly important to fishers
for den sites. Fisher use a wider range of structures for rest sites and these can be found in
a broad range of tree sizes compared to den trees. In contrast to den sites that occur in
cavities, rest sites tend to be in open structures such as mistletoe or debris platforms. In
general, on Green Diamond’s ownership, fishers were using the same types of structures in
trees for den and rest sites as those used by NSO for roosting and nesting on Green
Diamond’s ownership. The primary difference is that fishers show a strong selection for
cavities for reproductive sites, while NSO show relatively little use of cavities for nesting.
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4.3.3.3

Foraging Habitat

As noted above, track-plate surveys were conducted in 1994-1995 as part of a Humboldt
State University graduate study to determine distribution and habitat associations of fishers.
Later in 2004 and 2006, these same survey segments were repeated to identify potential
trends in fisher distribution and abundance. The habitat associated with track plates could
best be described as foraging habitat, because the fisher was most likely moving through its
environment foraging when it detected the scent and entered the track plate box to eat the
bait. All of these individual track plate stations provided presence/absence data from which
Green Diamond estimated site occupancy models (MacKenzie et al., 2006) that
characterized foraging habitat affinities of an average fisher on Green Diamond’s ownership.
These models were also used to predict the probability of future occupancy by a fisher,
which will be discussed in Section 4.3.3.6.
The initial model building procedure resulted in selection of a year covariate that indicated a
decrease in occupancy for year 2004 relative to the other years that were surveyed. This will
be discussed in Section 4.3.3.6, but for purposes of understanding habitat associated with
fisher occupancy, the final site occupancy model of fisher track plate detections did not
include a year covariate and was based on 577 sites that satisfied the interior criterion for all
buffer sizes. The following variables in the order in which they entered the model were:
1. Elevation (positive coefficient)
2. Percentage of an 800-meter (2,624-foot) buffer containing stands of trees 6 to 20
years old (negative coefficient)
3. Percentage of whitewood tree species within the stand (positive coefficient)
Holding other variables constant, the odds of occupancy by a fisher was estimated to
increase with increasing elevation at the site, decrease with increasing amounts of 6- to 20year-old stands in the 800-meter buffer and increase with increasing percentage of
whitewood tree species within the stand where the track plate was located.
The positive relationship between the probability of fisher detection (occupancy), elevation
and amount of whitewood tree species was consistent with previous studies on Green
Diamond that showed increasing detections with increasing elevation and amount of
Douglas-fir forest (Klug 1997). The increase in occupancy rates with increasing elevation
and whitewood tree species is likely a result of various factors such as increased prey
diversity and potentially greater abundance of sites for resting and denning. Studies of fisher
prey base have not been done locally to document this assumption, but anecdotal
observations indicate a wider variety of potential prey species at higher elevations in
Douglas-fir/hardwood areas of the ownership. The whitewood stands on Green Diamond
ownership are also represented by a greater hardwood and hemlock/cedar component
which has been shown to be important for denning and resting sites.
Previous studies of fishers on Green Diamond’s ownership did not evaluate the spatial
component of forest age classes at a variety of scales as was done in this study. Green
Diamond constructed the age class covariates in the occupancy model from resource
selection modeling done for NSO (Appendix C). Green Diamond used the same age class
breaks for the fisher occupancy model since these age classes represent biologically
significant stages in the development of forest structure. (Hamm, 1995; Hamm and Diller,
2009) and Hughes (2005) documented that the young forests have high densities of duskyfooted woodrats (Neotoma fuscipes), a key prey species for NSO (Courtney et al., 2004)
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and fishers in the redwood region (Golightly et al., 2006; Slauson et al., 2011). These young
forests also support numerous other prey species used by fishers, which suggests young
forest may be important as foraging habitat for fishers in a similar manner as they are
hypothesized to be used by NSO in the southern portion of its range. The older managed
stands with late seral structure are the primary areas used for resting and reproduction for
both NSO and fishers in this region (Courtney et al., 2004). If fishers and NSO use managed
forests in similar ways in the redwood region, one would not expect the negative relationship
between fisher occurrence and increasing amounts of 6- to 20-year-old forests. However,
despite the abundance of prey, fishers may be avoiding this age class for reasons not
readily applicable to NSO. Green Diamond hypothesized that fishers may be avoiding young
stands due to increased risk of predation, increased human activity associated with
producing young stands on a managed landscape or other factors that are beyond current
knowledge of fisher ecology.
NSO are noteworthy for their tolerance of human activity. They will allow people to approach
to a very close distance, and observations within Green Diamond’s study area indicate they
show no apparent avoidance of areas with high levels of harvesting activity. The same does
not appear to be true for fishers. While doing fisher telemetry work reported previously, it
was common to have fishers leave their rest site while an approaching field biologist with a
radio receiver was still hundreds of meters away. It appears that fishers simply do not
tolerate human activity in close proximity. If fishers avoid areas with high levels of human
activity associated with timber harvesting, it would seem that the 0- to 5- rather than the 6- to
20-year-old age class would enter the top occupancy model with a negative coefficient.
Green Diamond believes the 0- to 5-year-old age class likely gets even less use by fishers
than the 6- to 20-year-old age class, but because it only spans a 5-year period, the total
area within a given sub-basin in this age class tends to be limited. To understand why, it is
necessary to understand the pattern of timber harvesting on Green Diamond’s ownership.
The initial logging of old growth forests in this area tended to create whole watersheds or
sub-basins of similar aged stands. As the stands within a given area reach merchantable
age, typically Green Diamond initiates even-age harvesting. This harvesting continues within
the constraints of the California FPR, which limits harvest unit size and provides adjacency
constraints, i.e., adjacent timber stands cannot be harvested for 3 to 5 years following the
even-age harvest of the first unit. Therefore, once started, logging activities are ongoing at a
relatively constant rate for 20 to 30 years until most of the unconstrained harvest units have
been logged in a given area. This steady rate of harvesting results in an initial increase in
the amount of young age classes (0 to 5 and 6 to 20) until the rate of harvest matches the
rate of ingrowth (stands moving from a younger into an older age class). Therefore, the
amount of 0- to 5-year-old age class reaches a plateau at approximately one third the
amount of 6- to 20-year-old age class, which explains why the latter age class is a better
covariate for the amount of harvesting activity within a given area. The results from the
Hoopa study (Higley and Matthews, 2009) do not appear to support this disturbance
hypothesis, since they found fishers selecting for stands that had been recently harvested.
However, Hoopa Tribal Forestry is not subject to California FPR, and they have developed
their own forest management plan. Their timber harvesting is not concentrated in selected
sub-basins so presumably their disturbance is more dispersed.
4.3.3.4

Trend in Habitat

Although Green Diamond cannot quantify future potential fisher denning and rest site
habitat, implementation of Green Diamond’s 2007 AHCP will result in an overall increase in
the amount of older stands that will develop as part of riparian and geologic protection
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areas. Figure 4-8 shows the trend in stand age class distribution, which indicates that
approximately 25% of the Plan Area is in riparian management zones and that the average
age of these stands increases from 44 to 94 years-old by the end of the permit period.
Presumably, this will result in an overall increase in potential denning and resting habitat for
fishers, but it is an untested hypothesis that age alone is sufficient to create this type of
habitat for fishers.

Figure 4-10. Trend in the age class distribution of timber stands within riparian zones.

Forest HCP

4-37
Using the same projection of future landscapes as described for NSO (Section 4.3.1.5,
Trend in Habitat Fitness), Green Diamond projected future probability of fisher occupancy,
i.e., habitat suitable for foraging. Assuming non-habitat variables, e.g., elevation and
proportion whitewood, remain at some mean value, Green Diamond extended the projection
of spatially explicit estimates of fisher occupancy in the study area at 10 year intervals from
2010 to 2060. The changes in probability of fisher occupancy across Green Diamond’s
ownership can be seen by decade in Map 4-6. The map indicates that projections of fisher
occupancy are dynamic across the ownership, but there is also a tendency for the lower
elevation, more coastal regions to have lower estimates of occupancy. The overall trend
indicates that the habitat associated with the highest projected occupancy (more than 0.80)
declines from 135,592 acres (47% of ownership) in 2010 to 103,826 acres (36%) in 2040
and then stabilizes for the next 20 years (Figure 4-9). However, if the two highest categories
of projected occupancy are combined, the proportion of Green Diamond’s ownership in
these two categories only declines a modest amount from 206,292 acres (71%) in 2010 to
180,248 acres (62%) in 2060. It should also be noted that the fisher occupancy model is
best characterized as predicting the probability that habitat will be used as foraging by fisher
and it does not include a more comprehensive assessment of habitat in a manner similar to
the NSO habitat fitness.
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Figure 4-11. Percentage of Green Diamond Resource Company ownership in different
projected decadal fisher probability of occupancy categories. Occupancy values <1.0
represent habitats projected to have below while those ≥ 1.0 are projected to have above
average probability of occupancy.
4.3.3.5

Population Density

It was noted previously that track plate surveys indicated that fishers were well distributed
across the majority of the ownership and detection rates suggested that fishers were relatively
abundant in many areas. A Humboldt State University Masters study conducted in 2002 and
2003 (Thompson, 2008) employed a capture-resight technique to quantify the abundance and
density of fisher on two separate 100-square kilometer (km 2) study sites on Green Diamond’s
Plan Area. Following trapping, remote cameras were used to photograph (resight) fishers. Given
the problems associated with estimating density of animals that roam over large areas, radio
telemetry was used to determine the proportion of time individual marked fishers spent in the
study area. The proportional use of the study area by each marked individual was considered
an animal equivalent, with full time occupancy equaling a full-time animal equivalent. Animal
equivalents were then summed and used in a mark-recapture population estimator in place of
the number of marked animals. The radio telemetry data were also used to get home range
estimates.
There were sufficient radio telemetry data to estimate home range for 15 fishers. The mean
home range was 602 ± 48 hectares for females, and 882 ± 400 hectares for males. Female
home range size was not different across study sites. Density estimates calculated by dividing
study site area by mean home range size for both study sites combined resulted in 0.17 female
fisher/km 2 and 0.11 male fisher/km 2. Based on mark-resight estimates, mean population density
of male and female fishers was 0.07 ± 0.01 fisher/km 2 and 0.11 ± 0.02 fisher/km 2, respectively

Forest HCP

4-39
for both years and both study sites combined. Estimates of fisher density on Green Diamond’s
ownership using either technique were higher than any estimates in western North America and
similar to the highest reported estimates from the Northeast (Fuller et al., 2001). While this study
did not estimate fisher population throughout Green Diamond’s ownership, it did confirm the
track plate survey conclusion that fishers were abundant in many portions of the ownership.
4.3.3.6

Population Trends

There were no surveys specifically designed to monitor trends in fisher populations on Green
Diamond’s ownership. However, as noted above, repeated track plate surveys in 1994, 1995,
2004 and 2006 provided an opportunity to estimate potential changes in annual occupancy
rates of fishers throughout the ownership (Figure 4-10).

Figure 4-12. Site occupancy estimates for fisher based on track plates surveys
conducted on Green Diamond ownership during 1994-95, 2004 and 2006. Red diamonds
represent mean annual estimates for year-by-replicate combinations, and red lines show
90% confidence intervals. Open circles represent sites surveyed once during the initial
survey period; “+” represent replicate sites surveyed during the same survey period; and
diamonds represent a second complete survey during the same year.
As discussed in Section 4.3.3.3, the repeated individual track plate stations provided
presence/absence data, from which Green Diamond estimated site occupancy models
(MacKenzie et al., 2006) that characterized foraging habitat of fishers on Green Diamond’s
ownership. This analysis of fisher occupancy included a year covariate that provided the
opportunity to determine if there was any statistical support for variation among years in
occupancy. Results of that analysis yielded a top model that included the year covariate
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indicating a decrease in occupancy for year 2004 relative to the other years that were surveyed
(Figure 4-10). While there are other potential explanations for a reduction in occupancy, the
simplest explanation is that the fisher population was reduced in 2004 relative to other years.
This corresponds to an apparent reduction in the fisher population on the Hoopa Reservation
immediately to the east of the Green Diamond study area. On the Hoopa Reservation, Higley
and Matthews (2009) estimated fisher population density in 2004 to 2005 was less than half the
previous estimate during 1998 to 1999. They also noted a change in the sex ratio from
approximately two females per male to 0.6 female per male. With no direct evidence explaining
the cause of this apparent reduction in fisher numbers, they postulated it may have occurred
due to changes in fisher predator numbers, disease or changes in prey populations. In addition,
Higley and Matthews (2009) also reported that the fisher population was rebounding from the
2004 to 2005 decline, which is consistent with Green Diamond’s observed increase in
occupancy in 2006. Clearly these comparisons are circumstantial, but it does suggest that fisher
populations are dynamic and may fluctuate at a regional level. However, most importantly, all
these data suggest the fisher population has been resilient with no evidence of a decline during
the last two decades. A more detailed review of fisher habitat and population trends with
complete references is provided in Appendix C.3.
During 2010 and 2011, Green Diamond conducted a pilot study within a specific portion of the
ownership to assess the function of different trail cameras and collect current information on
Martes presence. In 2010, Green Diamond deployed remote cameras at stations centered on a
2-km 2 hexagonal grid randomly located on the ownership (Slauson et al., 2007). Green
Diamond randomly selected units to sample, but also focused on areas where marten were
detected during prior track plate surveys from 2004 and 2006. Cameras were deployed for a
minimum of three weeks at each station and baited stations with raw chicken and a commercial
trapping lure as an attractant. Cameras were baited and checked weekly with the general
exception that some stations were baited and checked every other week due to complications
with access due to weather or other demands on field personnel. During the pilot work in 2010,
several camera models were tested to assess reliability, ease of use, function and other
important factors. In 2011, Green Diamond began placing two RECONYX cameras (models
HC500 and PC800) at each sample unit. Cameras were located approximately three to five
meters and at right angles from the bait tree. Green Diamond sampled 75 2 square kilometer
units with cameras between September 2010 and June 2011 and obtained photographic
evidence of fisher at 45 stations (60%) and marten at eight stations (10.6%). Seven out of eight
stations had multiple visits by marten. Fisher were detected at 75% of the stations with marten.
Green Diamond cannot directly compare the results of the camera surveys to past surveys with
track plates, but the results suggest that fisher occurrence remains relatively high in the
northern portion of the plan area (Map 4-5).

4.3.4 Tree Voles
4.3.4.1

Distribution and Habitat

Surveys specifically designed to document distribution and/or relative abundance of tree voles
across the ownership have not been conducted due to the lack of any known technique by
which voles can be directly surveyed, i.e., there are no techniques by which tree voles can be
easily captured or censused. However, stand-level searches for tree vole nests designed to
understand nest characteristics and habitat associated with nests were conducted on Green
Diamond’s ownership from 1994-1996 and then again in 2001-2005. In addition, as part of NSO
and other wildlife surveys, Green Diamond’s wildlife crew recorded all incidental sightings of

Forest HCP

4-41
tree vole nests. Collectively, these stand-level surveys and incidental sightings created a
reasonable approximation of the distribution of tree voles within the ownership (Map 4-7).
Additional evidence of the distribution of tree voles across the Plan Area can be obtained
through analysis of NSO food habits. Since NSO surveys and monitoring were first initiated in
1989, Green Diamond’s field biologists opportunistically collected all regurgitated owl pellets.
The pattern of tree vole distribution based on NSO pellet analysis (Map 4-8) suggested that the
distribution of tree voles was more extensive relative to the vole surveys and incidental sightings
(Map 4-7). Presumably, NSO food habitats provided a more reliable index of tree vole
distribution compared to ground surveys by field biologists. The general pattern is that tree voles
are most abundant in the Korbel and Mad River region and less abundant to the north and
south.
4.3.4.2

Nest Habitat

From 1994 to 1996, Green Diamond studied the abundance, nest characteristics and nest
dynamics of Sonoma tree vole nests on its ownership by:
•
•
•
•

Randomly sampling 46 stands from six stand age classes (six to nine stands per age
class) to estimate abundance of tree vole nests
Randomly selecting vole nests in each sampled stand and measuring all trees with a
dbh >3.0 inches within a 0.1-acre circular plot centered on the nest tree to evaluate vole
nest tree characteristics
Intensively surveying 2.5-acre grids for tree vole nests, with six sampling periods to
estimate nest occupancy over time, including: fall 1994; winter, spring and fall 1995; and
winter and fall 1996
Non-randomly selecting two stands, known to have high tree vole density, each within
the five oldest stand age classes, for estimating nest occupancy

Green Diamond found 185 Sonoma tree vole nests in the five oldest stand age classes
sampled, and no nests in the 10- to 19-year-old age class, but occasionally observed vole nests
in 10- to 19-year-old stands elsewhere on the ownership. Density of active tree vole nests
increased with stand age among the five oldest age classes, ranging from 1 nest per hectare in
20- to 29-year-old stands to 6.21 nests per hectare in 60-year-old stands. It is unknown whether
the number of vole nests accurately reflects the number of voles because tree voles may have
multiple nests. Nest persistence did not differ among stand age classes, and estimated median
persistence time for vole nests was 28.6 months (95% CI = 25.8 to 34.8 months). Green
Diamond found vole nests in eight tree species and one nest on the ground. Eighty percent of
nests were in Douglas-fir trees, with tanoak the next most common tree species. Most of the
nests found in tanoaks appeared to have been constructed initially by squirrels. As stand age
increased, vole nests were located in larger trees, higher in trees and farther from the bole of
the tree. Nest trees were similar in size to surrounding trees in younger stands but became
disproportionately larger than surrounding trees as stand age increased.
From 2001 to 2005, Green Diamond sampled 68 24.7-acre square grids, and found 32 of these
areas to be inhabited by tree voles. The age of forest stands sampled ranged from 23 to 129
years old. A total of 129 vole nests were located with a range of 1 to 19 per grid. Of the vole
nests located, 46.5% were assessed as inhabited and 83.7% were located at the bole of the
tree. Nests were located in seven species of tree and five different deformities or structures on
the tree. Nests were found in a wide range of tree sizes (mean = 53 centimeters, SE = 15
centimeters) and heights (mean = 11.9 meters, SE = 0.5 meter). The mean dbh of trees on nest
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plots was not different from random plots, but log volume and number of stumps was greater on
random plots than nest plots. There was no difference in slope or canopy closure in nest versus
random plots. Green Diamond observed a positive relationship between vole abundance and
forest age and distance from coast. Again, abundance was greatest toward the southern interior
of the study area.
The Green Diamond studies and analyses indicate tree voles are rare or absent from the
coastal portions of the study area and increase in abundance with greater distance from the
coast. This phenomenon is most likely linked to the increasing presence of Douglas-fir, their
primary forage, in more interior areas. Green Diamond found tree voles were present in a wide
range of forest ages but abundance of nests was positively related to forest age.
4.3.4.3

Trends in Abundance and Habitat

As noted previously, there are no techniques by which tree voles can be readily captured or
directly censused, so there are no tree vole population data available on Green Diamond’s or
adjacent ownerships. However, as described above, Green Diamond continuously collected and
analyzed NSO pellets since 1989. The relative frequency of tree voles in the diets of NSO has
been used to estimate their distribution and abundance in Oregon (Forsman et al., 2004b).
However, prey selection by NSO is almost certainly neither random nor constant at shorter
annual intervals (i.e., NSO are likely to shift prey selection based on the relative abundance or
availability of a suite of prey species) so that annual variations in relative frequency may not be
a reliable indicator of trends in the vole population. However, if the detection of tree voles
remains had been treated using an occupancy modeling approach (MacKenzie et al., 2006), the
probability of a tree vole being detected within an individual NSO territory through searching for
and analyzing NSO pellets could have been calculated and occupancy of tree voles in the owl’s
territory estimated. Unfortunately, this rather novel approach to detecting trends in animal
populations was not well developed or understood at the time that these data were collected
and the analysis was not done. Therefore, although Green Diamond does not believe it is an
unbiased index of trends in abundance, the proportion of tree voles in NSO pellets as depicted
on Figure 4-11 were the only data available to estimate tree vole population trends in the Plan
Area. The figure suggests a decline from a high in 2000 to a low period from 2001 to 2006.
However, there was also a sharp decline in the effort and the total number of NSO pellets
collected from 1998 to 2004, so the changes in proportion could be influenced by sampling
errors associated with small sample sizes during this period or changes in prey selection by
NSO. Green Diamond has continued to collect pellets at NSO sites during visits to NSO sites on
an annual basis, but additional dissection and analysis of pellet data has not been conducted
since 2009.
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Figure 4-13. Trend in ratio of tree voles (TV) to total prey items identified in northern
spotted owl pellets collected on Green Diamond ownership, 1989-2009.
The inability to capture or directly census tree voles has limited Green Diamond’s ability to
understand their habitat associations. As a result, the studies of tree vole habitat associations
based on nest searches have only produced relatively simplistic models of vole habitat on
Green Diamond’s ownership. Generally, Green Diamond found voles in stands older than 20
years old and with at least 20% composition of Douglas-fir, but vole nest abundance increased
with the age of stands suggesting that the best habitat was the older stands. Green Diamond
also documented that the median persistence of visible vole nests was a little over two years
and the nest trees tended to be larger than the surrounding trees. From these observations,
Green Diamond assumed that larger more complex trees where nests could be hidden in
deformities and cavities may provide for greater longevity of nests. Studies done to the east of
Green Diamond’s ownership on Forest Service land concluded that tree vole nests were found
in stands that contained many late-seral/old-growth forest attributes such as large diameter,
older and variably sized trees (Dunk et al., 2009). It seems likely that forest fragmentation may
also reduce habitat fitness potential for tree voles, but the lack of any demographic studies of
tree voles has precluded any direct assessment of this phenomenon. In summary, Green
Diamond assumes that the best habitat occurs in older stands with more complex structure
stands with a higher component of Douglas-fir that are larger or more connected to other older
stands.
Green Diamond is not aware of any direct data on the dispersal distance of tree voles. However,
to get an idea of what voles were capable of recolonizing, we reviewed the University of
California at Berkeley Fritz-Metcalf photographic collection for historical photographs of areas
that we know are currently occupied by tree voles. Based on photographic evidence and
historical accounts, there were entire sub-basins of several thousand acres or more near
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Korbel, CA in which all of the old growth was completely removed in the early 1900s and then
most of the second growth was logged in the 1980s and 90s. These are areas in which we have
documented to have a relatively high density of tree voles based on nest surveys, anecdotal
observations and analysis of NSO pellets. This provides evidence that tree voles can recolonize
large areas from which all habitat was removed, but we do not know how rapidly this may have
occurred.
The only other data available is based on a telemetry study of home ranges and movements of
tree voles in Oregon. Assuming a circular home range, the radius of median and mean home
ranges were 15.5 and 23.5 meters, respectively (Swingle, 2005). Swingle (2005) also
documented that the mean distance between alternate nests of individual voles was 45 meters.
Based on these two lines of evidence, we made the assumption that tree voles should be able
to disperse at least 50 meters through marginal habitat (Swingle, 2005), Green Diamond
projected the amount of potential tree vole habitat (older than 20 years-old with 20% or more
Douglas-fir) in future landscapes using the same harvest forecasting as was done for NSO and
fisher (Figure 4-12). The trend in vole habitat after projected timber harvest varies between
48.5% (2030) and 50.2% (2050) of the IPA (Map 4-9).
This is a minimum estimate of suitable habitat for tree voles given Green Diamond observed
vole nests in forest stands that do not meet the minimum criteria in its model. This analysis also
factored in the riparian management zones and geologic protection areas mandated by Green
Diamond’s 2007 AHCP, which will result in a future landscape comprised of approximately
25% protected areas. This will result in an increase in the amount of older stands within the Plan
Area, although many of the older stands will be relatively linear with a high proportion of edge.
Green Diamond assumes these older riparian stands will provide a source population and
connectivity to younger stands that will develop into a suitable age for colonization by tree voles
over the term of the plan (Map 4-10). The quantity and arrangement of vole habitat within
specific watersheds will vary over time as a result of harvesting and the connectivity provided by
protected areas (Map 4-10). While many aspects of the habitat projections for tree voles
remains untested, it seems intuitive that a landscape with a large complex network of older
riparian stands connecting to developing younger stands will provide better habitat and
opportunities for recolonization than the historical managed landscape in the past, most of
which was harvested twice with little or no remnant forest structure.
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Figure 4-14. Amount of suitable tree vole habitat on Green Diamond ownership at 10-year
intervals. Suitable habitat is forest stands older than 20 years of age with at least 20%
basal area of Douglas fir.

4.4 OTHER SPECIES CONSIDERED IN HCP ALTERNATIVES
4.4.1 Marten
4.4.1.1

Distribution and Habitat

Until the fall of 2010, no surveys were conducted with the specific objective of determining the
distribution or habitat associations of marten on Green Diamond’s ownership. However, all the
field techniques described above designed to survey, capture or resight (photograph) fishers
were equally suitable for martens. This means the extensive track plate surveys and field
techniques used to detect or capture fishers were equally likely to detect or capture martens if
they were present. 1 Given the dual functionality of the track plate surveys, Green Diamond
determined there were no marten detections during the 1994 or 1995 track plate surveys. The
protocol Green Diamond used for fishers was initially designed and tested for marten in the
Sierras (Fowler and Golightly 1994). In addition, other regional track plate surveys conducted at
the same time detected no martens (Beyer and Golightly 1994). The repeat track plate survey
conducted in 2004 yielded six marten detections at four track plates in Pecwan Creek
(Map 4-11). To confirm the tracks recorded on track plates were marten, Green Diamond placed
camera traps at select locations and obtained photographic confirmation. Repeating the track
plate survey in 2006, Green Diamond obtained 13 marten detections at eight track plates in
Pecwan Creek and one at a track plate in lower Bear Creek (Map 4-11). Green Diamond also
confirmed marten detections in Bear Creek with a camera trap. It should be noted that although
martens were detected at track plates where fishers had been previously detected in Pecwan
1

The 1994 and 1995 track plate protocol used for Green Diamond fisher surveys included design and testing to
detect martens in the Sierras. (Fowler and Golightly 1994)
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Creek, no martens and fishers were detected at the same track plate during the same survey
period. However, fisher and marten were detected at the Bear Creek track plate in 2006.
The lack of detections of martens during most surveys does not prove that they were absent,
but the preponderance of negative data certainly indicated that martens were either very rare or
absent over most of the Plan Area. As noted in Section 3.2.4, the only known population of
martens within the historical range of the Humboldt subspecies occurs east of Green Diamond’s
ownership on Forest Service land. Presumably, the only martens detected on Green Diamond’s
ownership in 2004 and 2006 were dispersers or peripheral residents from this core population.
Recent camera surveys conducted in 2010 and 2011 detected marten in the same vicinity
(within one mile) of the 2004 and 2006 detections but the same survey effort failed to detect any
marten west of the Klamath River (Hamm et al., 2012). It appears that marten continue to
occupy this area of managed lands on the periphery west of the core population on public lands.
Green Diamond’s research also confirms that the marten is found in serpentine areas, a
unique habitat type used by martens in this area (Slauson et al., 2007). One of the few
areas where Green Diamond has detected marten on its ownership in serpentine habitat is
an area known as Rattlesnake Mountain in Del Norte County. This area contains a sparse
overstory tree canopy with an extensive understory of dense brush and rocky substrate. Also,
in Blue Creek and Pecwan Creek, collaborative research found marten in second growth forest
with a mixture of hardwood and conifer tree species where redwood is not dominant. This
suggests that marten habitat may not be limited by the presence or absence of extensive
old growth forest. Rather, it may be that the marten is capable of occupying a variety of forest
habitats.
In October 2012, Green Diamond, the U.S. Forest Service and the Yurok tribe, initiated a new
study to scientifically evaluate marten dispersal ecology. The objectives of the study were to
estimate the number of individuals entering second growth habitats west of the core population
on Forest Service ownership and monitor fates and movements of a radio collared subset of
animals. Additional objectives of the study were to determine female denning sites as well as
monitor collared animals for rest site use. Between 2012 and 2014, 33 uncollared martens
detections occurred along the camera transect line deployed adjacent to the core population on
Forest Service land and the dispersal study area on Yurok and Green Diamond ownership. A
total of 17 marten were captured and collared at camera transect locations, and an additional
five marten were captured and collared at non-camera transect trap locations. Of the 22
individual marten (8 females, 14 males) radio collared in the study area, six marten exhibited
dispersal behavior (movements more than 1 mile from initial capture location), but none of the
collared animals appeared to attempt crossing the Klamath River west of the study area. Fiftynine percent of the study population survived through mid-year 2014, and mortalities appear to
be primarily caused by predation from bobcat (Lynx rufus) as evidenced by forensic necropsy.
A greater proportion of males (57%) died in the study, and anecdotal information suggests that
forest roads may have been a contributing factor in predation events. The preliminary evidence
suggests that bobcats may pose a serious threat to the survival of marten (especially young
males), but predation by fishers was not identified as a single cause of mortality. Yet, fishers
were detected at 100% of camera stations deployed for the dispersal study. We cannot relate
these detections in the dispersal study to numbers of fishers, but they are quite abundant in
this landscape, and this observation is supported by prior track plate surveys conducted by
Green Diamond. Our prior assumption that fishers also pose a serious threat to marten may be
incorrect. Additional studies on the habitat use and overlap of home ranges for these two
species should be conducted to better understand interactions between these two
mesocarnivores and how predation by bobcats may influence marten in this area.
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The data from this ongoing research have not been fully analyzed, but an increasing amount of
field data from designed studies suggests that marten have expanded into managed lands
since the initial track plate surveys conducted by Green Diamond in 1994, and now, resident,
reproducing martens exist in this landscape. Radio tracking of the 22 collared marten resulted
in the location of at least 35 rest and den sites, and a minimum of three collared females have
successfully produced kits that were observed on remote cameras deployed at natal and
maternal den sites. Efforts are underway to determine reproductive status of additional females
suspected to have denned and vegetation sampling will take place at known rest and den sites
later this summer and fall. This study will represent new information regarding habitat use by
marten on managed forests in northern California.
4.4.1.2

Population Trend

With the overall dearth of marten detections, Green Diamond lacked data to assess any trends
in the marten population. However, as noted in Section 3.2.4, at the same time that the core
population of martens in north coastal population was apparently declining, martens were
detected to the west of the core population for the first time on the ownership in 2004 and 2006.
In addition, a marten was detected further to the west in Prairie Creek Redwoods State Park in
2009 and 2010. While these survey results do not allow for a definitive assessment of the trend
in the coastal marten population, it appeared as if martens were dispersing further from their
core population during the mid-2000s relative to the 1990s. It may be strictly coincidental, but
this potential expansion of martens occurred at the same time that fishers were apparently
undergoing a temporary decline in their population (Section 4.3.3.6). Negative interaction
between fishers and martens has been noted in numerous locations throughout their range
(Daniel 1960; Krohn et al., 1997; Hamlin et al., 2010) and the potential expansion of martens
with fewer fishers may be the result of this interspecific interaction. Regardless of any potential
localized expansion of martens within Green Diamond’s ownership, it remains clear that the
marten population was small and isolated to only a small portion of the ownership. As noted
above for fisher, Green Diamond conducted pilot surveys with cameras in 2010 and 2011 to test
field techniques and collect current presence/absence data within a limited portion of the
ownership where marten were previously detected. Before 2010, no surveys were conducted
with the specific objective of determining the distribution or habitat associations of marten on
Green Diamond’s ownership. However, Green Diamond’s prior efforts and field techniques were
equally suitable for martens. During 2010 and 2011, Green Diamond conducted a pilot study
within a specific portion of the ownership to assess the function of different trail cameras and
collect current information on Martes presence. In 2010, Green Diamond deployed remote
cameras at stations centered on a 2-km 2 hexagonal grid randomly located on the ownership
(Slauson et al., 2007). Green Diamond randomly selected units to sample, but also focused on
areas where marten were detected during prior track plate surveys from 2004 and 2006.
Cameras were deployed for a minimum of three weeks at each station and baited stations with
raw chicken and a commercial trapping lure as an attractant. Cameras were baited and checked
stations weekly with the general exception that some stations were baited and checked every
other week due to complications with access from weather or other demands on field personnel.
During the pilot work in 2010, several camera models were tested to assessing reliability, ease
of use, function and other important factors. In 2011, Green Diamond began placing two
RECONYX cameras (models HC500 and PC800) at each sample unit. Cameras were located
approximately three to five meters and at right angles from the bait tree. Green Diamond
sampled 75 2-km 2 units with cameras between September 2010 and June 2011 and obtained
photographic evidence of marten at eight stations (10.6%). Seven out of eight stations had
multiple visits by marten.
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5.1 INTRODUCTION
Section 5 identifies the biological goals and objectives of this FHCP and describes Green
Diamond’s conservation program for the Plan Area. Section 5.2 establishes the conservation
strategy through the identification of a series of biological goals and objectives and provides the
overall framework within which the conservation strategy is built. Sections 5.3 and 5.4 provide
detailed descriptions of conservation measure commitments and adaptive management
measures Green Diamond will implement to achieve the biological goals and objectives within the
context of covered activities. The adaptive management provisions included in section 5.3 identify
options for responding to significant changes in the population or distribution of Covered Species,
should such changes be detected during prescribed monitoring. Section 5.5 is a summary of
management commitments Green Diamond has adopted for the Operating Conservation
Program. These commitments are based on detailed information and analysis provided in
sections 5.3 and 5.4.

5.2 BIOLOGICAL GOALS AND OBJECTIVES
5.2.1 Introduction
To meet the statutory criteria for FHCP approval, Green Diamond’s conservation program must:
•
•

Minimize and mitigate the impacts of authorized incidental take of Covered Species that
may result from Covered Activities to the maximum extent practicable, and
Ensure that any such take will not appreciably reduce the likelihood of the survival and
recovery of such species in the wild.

In addition to these statutory criteria, the Service issued an Addendum to the HCP Handbook
(also known as the Five Points Policy) stating an HCP must identify specific biological goals and
objectives based on the conservation needs of the Covered Species and the potential impacts of
the
proposed
action
that
warrant
incidental
take
permit
is
suance (Final Addendum; 65 FR 35251).
The Handbook Addendum explains:
Explicit biological goals and objectives clarify the purpose and direction of an HCP’s operating
conservation program. They create parameters and benchmarks for developing conservation
measures, provide the rationale behind the HCP’s terms and conditions, promote an effective
monitoring program, and, where appropriate, help determine the focus of an adaptive management
strategy. . . .Biological goals provide broad, guiding principles for an HCP’s operating conservation
program and the biological goals are “the rationale behind the minimization and mitigation
strategies” (Final Addendum; 65 FR 35251).

Biological goals can be either habitat-based or species-based. Habitat-based goals are expressed
in terms of the amount and or the quality of habitat. Species-based goals are expressed in terms
specific to individuals or populations of that species. This FHCP’s biological goals and objectives
are primarily habitat-based but include species-based objectives for the NSO, fisher and tree
voles. Biological objectives are more specific and include measurable parameters needed to
achieve the biological goals. The goals and objectives guide the development of the operating
conservation program.
As permit holder, Green Diamond’s obligation for meeting the biological goals and objectives is
proper implementation of the operating conservation program of this FHCP. To qualify for No
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Surprises assurances, Green Diamond must implement the operating conservation program of
this FHCP (i.e., the items denoted as Commitments in Section 5.5), the Implementation
Agreement, and the terms and conditions of the Permit. Implementation may include provisions
for ongoing changes in actions in order to achieve results or due to results from an adaptive
management strategy (65 FR 35251).
Accordingly, to minimize and mitigate the impacts of incidental take within the Plan Area as
described in this FHCP and to ensure that such take does not jeopardize the Covered Species,
Green Diamond will implement measures that will, during the term of the Permit, protect and
where needed allow development of the functional habitat conditions that are required for longterm survival to support well-distributed, viable populations of the Covered Species. These
measures, set forth in Section 5.3, are based on the biological goals and objectives described
below.

5.2.2

Biological Goals and Objectives

The Covered Species in this FHCP are the NSO, fisher, and red and Sonoma tree voles. The
habitat for these species ranges from relatively young forest stands used for foraging to older
forests and residual late seral structural elements used for nesting, denning and rest structures.
Although the specifics differ among the Covered Species, and vary across the Plan Area, the
Covered Species have adapted to using forest habitat conditions with a mosaic of forest types
and age structure at a landscape scale. Within the various stands comprising the habitat mosaic,
certain habitat elements are of particular value for conservation of the Covered Species. The
Covered Species may benefit from management activities that promote and conserve habitat
patterns at both the landscape and stand levels, and they may be mildly or acutely impacted by
certain management activities or interspecies interactions that are harmful and should be
minimized or avoided. Over time, Green Diamond will learn more about the Covered Species and
their positive and negative responses to management activities that perpetuate, create, modify or
replace habitat patterns and elements. This information will help improve the efficiency and
effectiveness of this FHCP.
Based on these considerations, Green Diamond established five overarching biological goals with
corresponding specific biological objectives that reflect in measureable biological terms the
intended result of the proposed conservation program. As a result of the shared habitat
requirements of the four Covered Species and in addition to the overall purpose of the Plan as
stated in Section 1.4, the biological goals of this FHCP are to:
1. Promote Habitat Mosaic Across the Plan Area: At the landscape/Plan Area scale, provide
for well-distributed, high-quality habitat for all the Covered Species with added emphasis
on dynamic protection for well distributed and highly functional NSO nesting sites. The
habitat will develop from and be maintained by a mosaic of older RMZs and other mature
stands interspersed with patches of young growth stands regenerated by timber
harvesting.
2. Retain and Recruit Targeted Habitat Elements: Provide for the retention and recruitment
or development of targeted habitat elements necessary for nesting, breeding or denning
of NSO, fisher and tree voles.
3. Minimize Harm to Individual NSO, Fisher and Voles: Minimize disturbance to NSOs during
the nesting season, minimize disturbance to fisher in known occupied dens, prevent
drowning of fisher through accidental entrapment in water tanks, and minimize direct
felling of trees in RMZs bearing active or remnant vole nests. Also, cooperate in fisher
capture and relocation/recovery projects provided that individual animals are protected
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from harm and the animals removed are not essential for sustaining the fisher population
in the Plan Area. And, implement a program to discourage, prevent, and remove
unauthorized drug growing activities that are associated with the unlawful use of pesticides
that harm Covered Species.
4. Barred Owl Research: Conduct a series of barred owl removal experiments to ensure the
maintenance of a well distributed population of NSOs throughout the Plan Area.
Ultimately, this goal will facilitate meeting NSO objectives while still allowing for the
persistence of some barred owls in portions of the Plan Area.
5. Ensure Compliance and Effectiveness of the Conservation Plan through, Monitoring and
Adaptation: Provide resources and structure for accountability and compliance. Gather
additional data to refine and validate the NSO habitat and fisher occupancy models
supporting transition to a landscape conservation plan based on habitat management.
Monitor and adapt this FHCP as new information becomes available to provide habitat
conditions needed to meet the general goals benefitting the Covered Species.
Each of the five biological goals for this FHCP is supported by biological objectives and
corresponding conservation measures. The biological objectives of this FHCP are described here
in relation to the biological goals they support.
5.2.2.1

Goal One: Promote Habitat Mosaic across the Plan Area

Objective 1A: Fundamental Premise and Primary Conservation Strategy is to Increase the
Percentage of High Quality Habitat for the NSO throughout the Plan Area
For NSOs, the fundamental premise and primary conservation strategy of this FHCP is to promote
increasing percentage of high quality habitat for the NSO in the Plan Area. Green Diamond
quantified high quality habitat in terms of habitat that supports high rates of survival and fecundity
(i.e., habitat fitness > 1.0) and low probability of abandonment (i.e., high probability that once
occupied, it will remain occupied). Green Diamond used harvest forecast and growth models to
project future landscapes on which the habitat fitness and abandonment models were applied.
These models indicated increasing trends in high quality NSO habitat throughout the Plan Area
(Section 4.3.1.5). The biological objectives are to increase over the current baseline the total
amount of high quality habitat within the Plan Area (habitat with fitness values > 1.0, as defined
in Section 4.3.1.4 or some future habitat metric, reviewed and approved by the Service that would
replace calculations of habitat fitness) which provides the potential for a stable or increasing NSO
population. However, it may be more appropriate to tie future habitat projections to the new NSO
occupancy analysis (Section 5.3.5.1.2) that will be conducted following approval of this FHCP.
The Plan Area habitat will be capable of supporting and should support a stable or increasing
population of NSOs (Section 5.3.1.4). Other non-habitat factors (e.g., weather and barred owls)
are known to influence NSO population demographics (Forsman et al., 2011; Dugger et al., 2016;
Diller et al., 2016) and will cause fluctuations or trends in NSO populations that are not mediated
by habitat., The spatial configuration of forest age classes and habitat types suitable for
supporting high habitat fitness and site occupancy will fluctuate through time within a given
watershed or sub-basin, but the total amount of the highest quality NSO habitat is projected to
increase throughout the term of this FHCP (Section 4.3.1.5).
Objective 1B: Maintain Highly Functional NSO Nesting Sites Distributed Throughout the Plan Area
High quality habitat across the landscape provides an opportunity for a stable or increasing
population of NSOs, which is the basis for the success of this FHCP for NSOs. However,
protection of the current most highly functional (i.e., high site occupancy and fecundity) nesting
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sites provides added assurance that this objective will be achieved (Section 5.3.1.4). Two
decades of research indicate that humans cannot predict specific locations that will support
productive nest sites. Only NSOs can select sites that provide the right combination of habitat
elements and abiotic factors that are conducive to long term occupancy and production of young.
This FHCP affords some protection to all NSO-selected sites in the Plan Area, but identifies and
immediately provides the highest level of protection to maintain the 44 most functional NSO sites
currently available in the IPA. The protected NSO sites include the core nesting and roosting
areas and surrounding foraging habitat. The most functional sites were ranked based on prior
occupancy and fecundity, spatial distribution and future potential for high occupancy and
fecundity. These sites are referred to as Dynamic Core Areas (DCAs), because the best sites are
expected to be dynamic throughout the life of this FHCP. Accordingly, they can be replaced over
time by new, equally or more functional, well distributed core areas established by NSOs as
habitat conditions evolve across the Plan Area (Section 5.3.1.1).
Objective 1C: Maintain and Improve Fisher Denning and Resting Habitat Distributed Throughout
the Plan Area
Green Diamond has not collected data to model habitat fitness for fisher, nor is there any other
suitable data available for that purpose. As a result, unlike NSO, Green Diamond cannot model
the habitat conditions that increase survival and fecundity for fisher. Based on fisher research
within the Plan Area, a critical component of fisher habitat is the presence of available den trees
and rest sites essential to provide denning and resting habitat. Fisher dens and rest sites are often
in larger, older, and decadent trees associated with late seral forest stands. These structures
could be lost on managed timberlands. Therefore, the primary habitat objective for fisher is to
maintain or increase the number and distribution of potential denning and resting structures for
fisher. At the landscape level, Green Diamond will achieve this by retaining and recruiting late
seral habitat elements throughout the Plan Area. This objective will be accomplished by
increasing the age of approximately 25% of the Plan Area from a current average stand age of
44 years to an average of 94 years, through limited entry management of Riparian Management
Zones (RMZs) and geologically unstable zones (Section 5.3.5.2).
Objective 1D: Maintain Fisher Foraging Habitat Distributed Throughout the Plan Area
Using multi-year track plate surveys, Green Diamond estimated the probability of fisher
occupancy associated with various habitat and physiographic variables in the Plan Area (Section
4.3.3). Given that track plate detections are the result of a fisher responding positively to bait,
habitat associated with fisher occupancy can be best described as foraging habitat. Given that
fisher feed on a wide array of food items, it is not likely that foraging habitat will be limiting on
managed timberlands. The objective of maintaining well distributed foraging habitat for fisher
throughout the landscape will be met by maintaining a high probability of occupancy (i.e., p ≥0.6
or, after review and approval by the Service, an appropriate high occupancy estimate following
future analyses) in over half of the Plan Area (Section 5.3.5.2).
Objective 1E: Maintain and Improve Vole Nesting Habitat Distributed Throughout the Plan Area
Data or models are not available to estimate habitat fitness or occupancy for tree voles. However,
like NSO and fisher, tree voles evolved with and are likely to benefit from the retention and
recruitment of mature and late seral forest habitat elements throughout the Plan Area.
In addition, studies on Green Diamond’s ownership determined that tree voles occupy forests with
at least 20% basal area of whitewood conifer species (i.e., non-redwood conifers such as
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Douglas-fir and grand fir) at least 20 years old. Applying this standard for suitable vole habitat
across the Plan Area will ensure the existence of a desirable spatial distribution of habitat suitable
for vole nesting and dispersal. The habitat objective for tree voles is a positive trend in habitat
suitable for tree voles (forests with at least 20% basal area of whitewoods that are at least 20
years-old), which can be achieved by having well-distributed older stands associated with RMZs.
Under this objective, the positive trend in suitable tree vole habitat will stabilize at around 50% of
the Plan Area acreage.
5.2.2.2

Goal Two: Retain and Recruit Targeted Habitat Elements

Objective 2A: Retain and Recruit Habitat Elements Such as Hardwood Trees, Snags, and
Decadent or Defective Trees to Provide Habitat for Nesting, Resting and Denning
All Covered Species use some similar habitat elements for nesting, denning or resting. These
habitat elements are generally provided by older, larger and structurally complex or decadent
trees. The objective is retention of all of these types of habitat elements when they occur in RMZs,
geologically unstable areas, Habitat Retention Areas (HRAs) and any other retention areas
provided for within Timber Harvesting Plans (THPs). In addition, all larger structurally complex
trees providing these habitat elements as defined in Green Diamond’s comprehensive plan for
Terrestrial Retention of Ecosystem Elements (TREE; Appendix E) are retained inside and outside
any of the retention areas described above. Green Diamond resource managers and biologists
developed the TREE to ensure consistent retention application guidelines for key habitat
components across the landscape. Provisions and measureable targets of the TREE are
summarized in Section 5.2.2, as they apply to conservation of the Covered Species.
Future development or recruitment of habitat elements within the retained areas described above
will primarily result from stochastic processes associated with natural events (e.g., wind storms,
wild fire and disease) or through accidental damage due to timber harvesting activities. In addition,
these retained trees will not be harvested within the life of the Permit and will be available for
voluntary efforts to actively accelerate the formation of wildlife structure (e.g., inoculation of heart
rot agents, fire scars, cavity formation and etc.). Where older or larger complex trees are currently
absent in specific portions of the Plan Area, younger trees are retained (recruited) to serve as
future potential key habitat elements as the stand matures.
5.2.2.3

Goal Three: Minimize Harm to Individual NSOs, Fisher and Voles.

Objective 3A: Minimize Disturbance and Direct Take of NSOs
For NSO, the specific objective is to ensure with a ≥95% probability of detection that all NSOs
attempting to nest can do so without being harmed or harassed by timber harvest and other
Covered Activities. This objective will be accomplished by conducting pre-harvest NSO surveys
in all harvest units planned for timber harvest during the period when NSOs would potentially be
incubating eggs, brooding nestlings or caring for recently fledged juveniles (21 February –
31 August). The specific survey requirements to achieve a ≥95% probability of detection are
detailed in Appendix F. Protection measures are included in Section 5.3.
Objective 3B: Protect Fisher from Controllable Harm
Fishers are highly mobile animals not associated with a particular activity center where they
remain for extended periods on a seasonal basis as observed for NSO (Section 5.3.3.2). This
precludes the effective use of seasonal protective avoidance measures because the location of a
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fisher den cannot be identified without capture and radio collaring females, which is both
impractical and involves substantial risk of harm to the fisher. However, if an active or suspected
active fisher den site is identified, Green Diamond will protect the site from disturbance by harvest
activities until it is no longer in active use. Confirmed den trees will be retained even after they
are no longer in active use (Section 5.3.3.2).
In addition, fishers are known to be curious and will explore confined spaces. This habit can lead
to their accidental entrapment within man-made fixtures such as water tanks, where they may
drown or become entrapped without possibility of escape. A biological objective of this Plan is to
prevent accidental entrapment or drowning of fisher in Green Diamond water systems and tanks
by securing all such structures to ensure that fisher cannot enter or become entrapped. Specifics
of how compliance and effectiveness of this objective will be ensured are in Section 5.3.3.2.
Lastly, fisher in the Plan Area may serve as a source population for reintroduction and species
recovery projects by the Service, California Department of Fish and Wildlife (CDFW) or other
entities outside the Plan Area. Such projects are not Covered Activities under this FHCP, but any
cooperative actions by Green Diamond to facilitate such capture and relocation projects do
constitute Covered Activities, and Green Diamond may take such cooperative actions provided
that the captured animals are protected from harm.
Objective 3C: Minimize Disturbance to Tree Vole Nests in RMZs
Most tree voles live in a single nest tree and make short forays into neighboring conifers with
interlocking branches. They live their entire lives within a small home range with very limited ability
to disperse. Therefore, they are highly vulnerable to the direct effect of timber harvesting if they
reside in a tree felled during timber harvest. Surveys specifically designed to document
distribution and/or relative abundance of tree voles across the ownership have not been
conducted due to the lack of any practical techniques by which voles can be directly surveyed
over large areas (i.e., there are no techniques by which tree voles can be effectively captured or
censured) (Section 5.3.3.3). Green Diamond conducts partial harvesting activities within RMZs
and geological areas and will avoid felling trees found to support tree vole nest(s). Foresters
trained by Green Diamond’s biological staff to identify potential vole nests will inspect harvest
trees in RMZs before marking to avoid felling of trees with potentially active vole nests. Green
Diamond will conduct annual training to educate foresters and timber fallers on identification of
tree vole nests and sign.
Objective 3D: Minimize Harm to Covered Species from Unauthorized and Unlawful Pesticide Use
Public and private timberlands in and around the Plan Area have experienced an epidemic of
unauthorized entry and use for cultivation of marijuana crops. Excessive and unlawful use of
pesticides, and in particular, rodenticide, is associated with many grow sites where woodrats and
other fauna may feed on marijuana crops. Pesticides are ingested by woodrats and other fauna
such that these poisons enter the food chain where they may persist and be indirectly consumed
by Covered Species such as NSO and fisher. Recent research has confirmed the presence of
rodenticides in the livers of deceased NSO, barred owls, and fishers (Gabriel et al., 2012, 2014,
2015, 2018). Harm to NSO and fisher may be prevented by discouraging, detecting, and removing
unauthorized marijuana cultivation and associated pesticide use in the Plan Area.
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5.2.2.4

Goal Four: Barred Owl Research

Phase One Pilot Barred Owl Removal Experiment – During the development of this Plan, a pilot
experiment was initiated in 2009, field work completed in 2014 and the results presented in two
peer-reviewed manuscripts published in 2014 and 2016. The objectives of this experiment were
to determine the feasibility of doing lethal removal of barred owls; estimate the impact of barred
owls on NSO occupancy, fecundity, survival and rate of population change; and assess the
effectiveness of barred owl removal to allow recovery of NSOs in the Plan Area. This pilot removal
experiment used a before-after-control-impact (BACI) experimental design with a paired
treatment and control design in which barred owls were removed in the treated areas and allowed
to persist and/or expand undisturbed in the untreated (control) areas. To begin with, this
experiment provided evidence that lethal removal of barred owls was technically feasible and
cost-effective (Diller et al., 2014). Some of the most important demographic results were that
barred owls caused more than a four-fold increase in the estimate of NSO site extinction (i.e.,
probability that a NSO site will be abandoned), but following barred owl removal, the extinction
rate in the treated areas returned to normal levels and NSO site occupancy was greater in treated
than untreated areas. Furthermore, apparent survival and the rate of population change (lambda)
were in decline prior to removal, but both of these demographic parameters showed significant
increases following removal and mean lambda was 1.029 (2.9% annual increase). Mean fecundity
did not show a significant increase following treatment due to high annual variation, but the greater
number of occupied NSO sites on the treated areas resulted in greater productivity in the treated
areas based on empirical counts of fledged young. The primary conclusion from this initial
experiment was that lethal removal of barred owls allowed the recovery of the NSO population in
the treated portions of the study area (Diller et al., 2016). This experiment is ongoing, but evidence
to date indicates barred owls have a substantial adverse impact on NSO occupancy, and barred
owl removal has a rapid, beneficial effect on NSOs. More details are provided in (Section 4.3.2
and Appendix C).
Based on the dramatic results of this experiment, other studies showing the potential for barred
owl to negatively impact NSO and combined with barred owl control recommendations in the 2011
Revised Recovery Plan for the NSO (Strix occidentalis caurina) (USFWS, 2011a), indicate it is
apparent that some form of Plan Area-wide barred owl removal should be employed to sustain
NSO populations. However, the extent to which barred owls should be controlled, and the degree
to which barred owls and NSOs may be able to co-exist, is unknown based on this pilot
experiment. Consequently, Green Diamond proposes a series of long-term barred owl
experiments in the Plan Area designed to address these data gaps and further recovery efforts
for NSOs. These experiments will be implemented over the life of this FHCP in a phased approach
with the completed pilot experiment designated Phase One, because it applies information
learned to develop a long-term strategy for barred owl/NSO management. The primary objective
of this phased research is to develop a barred owl management strategy that will provide a better
understanding of the influences of barred owls on NSO and determine the density of barred owls
that can be allowed to coexist on the landscape where NSO conservation is also achieved. Details
of that strategy are described in Section 5.3.4.
Objective 4A: Phase Two Plan Area-Wide Barred Owl Removal Experiment
Based on the results of the Phase One experiment indicating barred owl removal is technically
feasible and provides an opportunity for NSO populations to recover, Green Diamond will design,
seek necessary Service and CDFW permits for, and then implement an approved barred owl
removal experiment across most or all the Plan Area (Section 5.3.4.2). This experiment will have
all the same study objectives as the Phase One experiment with the important difference of
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determining if similar results can be obtained when the treated areas include the entire Plan Area.
It will use a similar BACI study design with treated and untreated (control) areas, except the
treated areas (i.e., where barred owls will be removed) with minor exceptions will include the
entire Plan Area, and adjacent federal lands (e.g., Willow Creek Demographic Study Area) will
serve as the untreated control areas. Green Diamond estimates this experiment will be conducted
for approximately 10 years or until habitat model validation is achieved for NSOs. Green Diamond
has committed to continue demographic studies until model validation, which will allow analysis
of treatment effects on survival and recruitment along with effects to NSO site occupancy and
rate of population change. After approximately 5-10 years of implementation and analysis of the
data, Green Diamond will present the results to the Service in an Annual Report or separate report
that occurs concurrently with results from a future NSO demographic workshop. The specific
criteria for determining when Phase Two of the experiment is complete will be a statistically
significant treatment effect on one or more NSO demographic parameters. Green Diamond, the
Service, and CDFW will meet to review the results of the report, and upon concurrence from the
Service and CDFW, Green Diamond will conclude Phase Two of the experiment and begin
implementation of Phase Three. If the analysis shows that the results of Phase Two are not
statistically significant, Green Diamond will continue implementation of Phase Two with
concurrence from the Service and CDFW. If Green Diamond, the Service and CDFW cannot
agree on the results of Phase Two and whether to initiate Phase Three, a scientific review panel
may be consulted for a recommendation. The panel will consist of independent experts in the
subject matter and include at least three members, with the goal that all are agreed upon by the
Service, CDFW, and Green Diamond. If Green Diamond, the Service and CDFW cannot agree
on the members, the Service and CDFW will select one member, Green Diamond will select one
member and all will agree upon the third. The appropriate course of action relative to cessation
or continued implementation of Phase Two and future analyses will be taken based on the
recommendation of the majority of the panel.
Objective 4B: Phase Three Barred Owl Invasion and Co-existence Experiments and Research
Following completion and evaluation of the results of the Phase Two Plan Area-wide removal
experiment, Green Diamond will design, seek necessary Service and CDFW permits for, and then
implement an approved invasion and co-existence experiment (Section 5.3.4.3). The objective of
this experiment will be to fine tune suppression of barred owl numbers to achieve a stable
equilibrium in which FHCP NSO objectives are achieved while allowing barred owls to persist in
the Plan Area. The first portion of Phase Three, in which barred owls will be allowed to re-colonize
selected areas from which they had previously been removed for 10 years or more, will provide
an opportunity to do an invasion experiment (Section 5.3.4.3). When the objectives of the invasion
experiment have been achieved (probably 5 to 10 years) Green Diamond will shift to a coexistence experiment. The fundamental objective will be to establish a long-term maintenance
level of barred owls that allows NSOs to be sustained while minimizing the lethal removal of barred
owls. This long term experiment will provide an opportunity for NSO to better adapt to the negative
impacts of barred owls, assess non-lethal methods of suppressing barred owl populations and
evaluate the potential to manage habitat that benefits NSO over barred owls. The intent is that
eventually a variety of solutions can be found that will eliminate or minimize the need for continued
lethal removal of barred owls.
5.2.2.5

Goal Five: Ensure Compliance and Effectiveness of the Conservation Plan

Regulations implementing section 10(a)(1)(B) of the ESA require each HCP to implement the
provisions stated therein, monitor the outcomes of the identified conservation measures,
validation of the assumptions necessitated by the incomplete information upon which this Plan
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must rely, and identify adaptive management measures necessary to ensure that the overall
conservation approach of this FHCP functions as intended. Goal Five, and the objectives
identified within this section, provide a framework within which these requirements are met.
Specific conservation measures, including adaptive management options, are described in detail
in Sections 5.3.
A biological goal of this FHCP is to ensure the dynamic development of habitat across the Plan
Area, the effectiveness of the conservation measures, the population status of Covered Species
and their predicted positive response to the Conservation Program, and to detect any other factors
that could benefit or harm the Covered Species in the Plan Area. The effectiveness monitoring is
designed to confirm the expected benefits of the conservation program for Covered Species and
to adjust conservation strategies when monitoring indicates that adaptation is appropriate.
Adaptive management is also a recognized requirement of habitat conservation plans under the
Service’s Five Points Policy, requiring an HCP to use monitoring and adaptive management to
address scientific uncertainty concerning the conservation needs of Covered Species throughout
the life of the Permit (Final Addendum; 65 FR 35251).
Objective 5A: Accountability, Compliance and Training
The first step in achieving the biological goals and effectiveness of the conservation measures of
this FHCP is to ensure that Green Diamond implements Covered Activities and conservation
measures as planned and approved. This requires implementing the necessary staffing, funding,
training, and accountability for Plan implementation. It also requires a plan for reporting to, and
related oversight by the Service. When submitting any proposed THP within the Plan Area to CAL
FIRE, Green Diamond will provide an informational copy of the THP filing notice and a THP area
map to the Service and CDFW. The THP filing notice and its cover letter will include information
on potential take of FHCP Covered Species, such that it will function as the notification to the
Service and CDFW regarding anticipated or potential take of listed species, and implementation
of FHCP conservation measures intended to reduce the level and effects of anticipated take. In
addition, Green Diamond will prepare and submit an annual report to the Service and CDFW by
March 1 following the first full year after this FHCP effective date and every year thereafter during
this FHCP term. The full details of this report are in Section 5.3.7.
Objective 5B: Habitat Model Validation
The objective is to provide independent validation of the models predicting habitat fitness and site
occupancy/extinction for NSOs and occupancy by fisher using data collected from throughout the
Plan Area. By continuation of the property-wide surveys and demographic mark-recapture study
that have been ongoing throughout the Plan Area since 1990, validation of the models for NSO
habitat will be based on:
•
•

Continued NSO site occupancy, colonization or re-colonization consistent with model
predictions (Section 5.3.5.1.2)
Overall observed long term trend in occupied NSO sites is statistically shown to be
increasing (P = 0.95) as predicted by combined habitat fitness values for the Plan Area
(Section 5.3.5.1.1). In a similar manner, validation of the occupancy model for fisher will
be accomplished by data collected from future non-invasive survey techniques (Section
5.3.5.2.1)
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In addition, Green Diamond expects future data collection used in the validation process will lead
to model refinement providing greater confidence in the predictive abilities of the models (Section
5.3.5).
This habitat model-related objective is potentially influenced by various non-habitat parameters
(e.g., weather, disease, new threats such as the barred owl, etc.) that may exceed normal limits
of variation or are unlike conditions under which the habitat models were developed. Therefore,
Green Diamond has proposed continuation of pre-model validation studies and conservation
actions in the event that these non-habitat factors complicate the model validation process.
Objective 5C: Prescribe Adaptation and Limits of Adaptation in Response to Monitoring and
Foreseeable Changes in Circumstances
While the conservation plan was designed to achieve the biological objectives, future monitoring
may reveal that some are not being met. If identified threshold monitoring targets are triggered
(Section 5.3.6.1), the adaptive management process will be implemented, and if warranted,
corrective action taken (Section 5.3.6.4.). However, this will occur within feasible limits (Section
5.3.6.2). Furthermore, foreseeing changes in circumstances that may occur during the life of Plan,
and prescribing the appropriate adaptations or limitations that would apply in response to such
circumstances is also important in achieving this FHCP’s biological goals and effectiveness of the
conservation measures (Section 5.4).

5.3 THE OPERATING CONSERVATION PROGRAM
This Section provides a detailed description of the components, rationale and enforceable
Commitments of the Operating Conservation Program for this FHCP. First, Green Diamond
explains the purpose, intent and implementation of each conservation Commitment in the context
of the biological goals and objectives presented in Section 5.1. Then Green Diamond separately
states each conservation Commitment as an enforceable measure that it will implement to satisfy
ESA Section 10(a) requirements.
Based upon its biological goals and objectives, Green Diamond developed a comprehensive
Operating Conservation Program with a number of specific conservation measure Commitments.
To ensure that the Covered Species are not jeopardized and to mitigate and minimize, to the
maximum extent practicable, the potential effects of Covered Activities on the resident NSO, fisher
and tree vole populations, Green Diamond proposes to implement a five-point conservation
program. The Operating Conservation Program includes:
1. Landscape management commitments to promote a mosaic of suitable habitat across the
Plan Area that benefits all of the Covered Species, with added emphasis on protection for
highly productive NSO nesting sites
2. Habitat element commitments for the retention and recruitment or development of targeted
habitat elements necessary for nesting, breeding, resting or denning of Covered Species
3. Covered Species protection commitments to minimize harm to individual NSOs, fisher and
voles
4. Barred owl research commitments
5. Conservation program implementation, monitoring, validation and adaptation
commitments
Green Diamond will integrate the Operating Conservation Program into its long-term operating
plan for the next 50 years. As with all long-term plans, the conservation program will require
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updating and modification over time. The program provides mechanisms for adjusting measures
as necessary, including validating and revising habitat models and transition from less effective
to more effective conservation measures.

5.3.1 Landscape Management to Produce a Plan Area-wide Mosaic of Suitable
Habitat with Added Emphasis on Protection for Highly Productive NSO Sites
5.3.1.1

Overview and Benefits to Covered Species

At the landscape scale, Green Diamond will plan and implement its business operations subject
to conservation commitments providing a mosaic of suitable habitat throughout the Plan Area,
long-term retention and recruitment of late seral habitat elements beneficial to NSOs, fisher and
tree voles, and additional protection of highly productive NSO sites (DCAs). The landscape
characteristics that Green Diamond will achieve and the habitat benefits for each of the Covered
Species are described in the following subsections.
5.3.1.1.1 Northern Spotted Owl
The landscape management commitments will provide a dendritic network of intact forests that
will become increasingly older throughout the life of this FHCP. Approximately 25% of the Plan
Area will be in RMZs that will increase from the current average stand age of 44 years to an
average of 94 years (stand age calculations were made from 2010-2060). While not considered
old growth, stands of this age in the redwood region develop trees with cavities, broken tops,
debris accumulations and various types of nests built by a variety of other birds and mammals,
which can and do serve as NSO nest sites. Stands of this age with the typical component of
hardwoods also provide ideal roosting structure for adult NSOs and their fledglings. The dendritic
network of intact older forests juxtaposed with early seral stands will also create high levels of
habitat heterogeneity, the key to high quality habitat for NSOs in the Plan Area.
Habitat element commitments (Section 5.3.2) augment landscape management by retaining any
large residual or old growth trees with existing cavities, broken tops, lateral platforms or other
structural deformities. These large residual trees provide focal areas for NSO roosting and
nesting.
In summary, Green Diamond will plan and implement timber harvests to:
•
•
•

Create or enhance habitat heterogeneity in a dynamic pattern across future landscapes;
Provide retention of older forest stands within a matrix of regenerating younger forests;
and
Retain key habitat components

Applying these habitat measures to future landscapes will produce an overall upward trend in
habitat fitness values for NSOs. The percentage of the ownership in the highest category (habitat
lambda >1.05, meaning habitat that has the potential to support an increasing population of
NSOs) is projected to increase from 35% in 2010 to 64% in 2060. Furthermore, the habitat with
the lowest probability of modeled site abandonment (p <0.20) is projected to increase over time
from 58% of the ownership in 2010 to 93% of the ownership in 2060 (Section 6.2.2.3). However,
because timber harvesting and re-growth create variable conditions through time and there is a
projected decrease for localized areas in habitat value for short periods (15 to 20 years based on
the Mad River study), individual watersheds or sub-basins will have dynamic habitat values. Key
habitat covariates responsible for this overall increasing trend and cyclic nature of habitat fitness
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values are mean open edge density and landscapes created where older stands (>40 years) are
adjacent to younger stands (6-40 years). These habitat conditions with high habitat heterogeneity,
which are also projected to create habitat favorable for high site occupancy, will be created by
continuing to practice even-aged silviculture with small clearcut harvest units along with extensive
riparian zones and scattered geologic zones. Percent hardwood and residual structure, (i.e., older
trees retained from previous timber harvest) are also important habitat elements but they have a
quadratic relationship with nesting habitat. This means values above an optimum level are
predicted to reduce overall habitat fitness values for NSOs. NSO habitat quality is highly dynamic
and active management is critical to regenerate habitat with high fitness values after re-growth of
forest stands has reduced habitat heterogeneity (Section 4.3.1).
Green Diamond’s plan for achieving the quantified habitat quality values described above for the
NSO addresses the attainment of Objective 1A (Section 5.1.2.1 – Maintain and improve habitat
fitness for the NSO throughout the Plan Area.). The specific biological objective will be to maintain
a positive trend in the total amount of habitat with fitness values > 1.0, which provides the potential
for a stable or increasing NSO population.
The final component of high quality habitat for NSOs on an actively managed landscape is a
stable core area for roosting and nesting. Monitoring of set-asides created under the 1992 NSO
HCP indicated that stable core nesting and roosting areas for NSOs need to be selected based
on sites demonstrating high NSO occupancy and fecundity. Protection for core NSO areas
distributed throughout the Plan Area ensures there will always be areas capable of supporting
NSO pairs with high site occupancy and fecundity. Although there will also be many other
occupied NSO sites with successfully reproducing pairs throughout the Plan Area, a strategy to
protect highly productive NSO sites provides additional assurance that the NSO population in the
Plan Area will have the potential to increase with development of high quality habitat in the Plan
Area. Other non-habitat factors such as weather and barred owls have the potential to negatively
influence NSO populations and may not be mediated by habitat.
Protection for highly productive NSO sites achieves Objective 1B (Section 5.1.2.2 – Protect and
develop productive NSO nesting sites distributed throughout the Plan Area).
5.3.1.1.2 Fisher
As noted above, the landscape management commitments benefitting the NSO will provide a
dendritic network of intact and increasingly older stands throughout the life of this FHCP. Trees
in these stands particularly important to fisher are those that develop cavities. Although the
lifespan of this FHCP may not be sufficiently long for cavities to develop in many conifers, cavity
development usually occurs much more rapidly in hardwood species such as tanoaks, and many
of these older hardwoods will develop cavities usable by fisher. The lifespan of this FHCP will,
however, be long enough for conifers to develop fisher rest sites. Green Diamond’s fisher studies
have shown that fisher rest sites such as debris accumulations and dwarf mistletoe infestations
tend to develop in relatively young conifers (Section 4.3.2).
Habitat element commitments described in Section 5.3.2 will augment Green Diamond’s
landscape strategy for fisher by retaining any large residual or old growth trees with existing
cavities or other structural deformities. Green Diamond’s past fisher telemetry studies indicated
that large residual trees with cavities are particularly important, because they were the only
structures that have been identified to be used for natal and maternal den sites by fisher (Section
4.3.2). The cavities typically occur in trees with heart rot where an entrance forms naturally or by
primary excavators such as pileated woodpeckers. Rest structures are less specific than den sites
and can occur in a variety of dead or live trees with deformities or platforms. Green Diamond’s
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studies indicate these structures used for fisher resting and denning are often similar to NSO
nesting structures.
Green Diamond has not collected data suitable for estimating habitat fitness for fisher as was
done for NSOs, but we used repeated track plate surveys to estimate the probability of fisher
occupancy associated with various habitat types (Section 4.3.2). Since track plate detections
resulted from fisher responding positively to bait, habitat associated with fisher occupancy can be
best described as foraging habitat. The future projections of foraging habitat for fisher indicate
that the highest quality (>0.8 occupancy) fisher habitat is projected to decrease by about 10%
over the 50-year permit, but will remain well distributed and comprise approximately 50% of the
Plan Area. The amounts of medium-high (>0.6 but <0.8) occupancy habitat will be stable or
decline slightly over the life of this FHCP. Overall, habitat associated with high fisher occupancy
varies little through time, but like NSO habitat projections, individual watersheds may vary more
dramatically through time as timber harvesting and forest succession create a mosaic of forest
age classes. The primary reason high quality fisher habitat varies little through time is that
elevation, the key predictor of fisher occupancy, is a physiographic covariate with no variance
over time. The probability of fisher occupancy increased with increasing elevation across the
ownership, but the final model for fisher occupancy also contained the habitat covariates for
percent whitewood and the amount of 6- to 20-year-old forest within an 800m buffer around track
plate stations. The percent whitewood had a positive influence on fisher occupancy and the
amount of 6- to 20-year-old forest had a negative influence on fisher occupancy (Section 4.3.2).
As elevation decreases, the percentage of whitewood in a forest stand and the amount of 6- to
20-year-old forest within an 800m buffer have a greater influence on fisher occupancy. As with
elevation, the percentage of whitewoods in a stand is not likely to vary much over the 50-year
permit because tree species composition does not change dramatically through time. The areas
of ownership at low to intermediate elevation appear to fluctuate most based on the changing
amounts of young forest resulting from timber harvest practices.
Green Diamond’s current modeling suggests fisher occupancy will decline in regions with greater
amounts of timber harvesting (negative influence of stands 6 to 20 years old), but there is high
probability of fisher use when most of the stands are >20 years old. The pattern of timber
harvesting across Green Diamond’s ownership should create a dynamic mosaic of areas with
variable levels of occupancy through time. However, fisher apparently are adaptable to such
changes because we have verified that there is still a well distributed population across the
ownership after >100 years of timber harvesting in the region.
The combination of landscape forest management creating a mosaic of young and old stands and
habitat element commitments benefitting fisher address Objective 1C and Objective 1D (Section
5.2.2.1).
5.3.1.1.3 Tree Voles
As noted previously, landscape management commitments will provide a dendritic network of
intact increasingly older stands throughout the life of this FHCP. In these stands, trees developing
structural deformities like candelabra tops and cavities are of particular importance to voles. The
habitat element commitments described in Section 5.3.2 retain large residual or old growth trees
with existing structural deformities and cavities suitable for nest construction by tree voles.
Although tree voles can build their nests on open branches, nests in protected structures are likely
more enduring and nest inhabitants are less vulnerable to predation.
Although we lack tree vole habitat models, Green Diamond’s studies indicate that voles colonize
stands with at least 20% whitewood that are at least 20 years-old. Tree voles tend to select older
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larger trees to build their nests. Information on nest longevity in these older larger trees suggests
tree voles probably have greater survival in these older trees. Green Diamond will retain and
recruit late seral habitat elements through landscape management commitments under this FHCP
that will develop a future landscape in which an estimated 25% or more of the Plan Area will be
in some type of protected riparian zone. This will result in an increase in the amount of older
stands within the Plan Area. Although many of the older stands will be relatively linear with high
proportion of edge, they will provide a source population and connectivity to younger stands that
will develop into a suitable age for colonization by tree voles.
The landscape management measures described above will address Objective 1E (Section
5.2.2.1 – Maintain and improve vole nesting habitat distributed throughout the Plan Area.)
5.3.1.2

Implementing Landscape Management Commitments through Timber Harvest
Plans

Green Diamond will implement landscape management commitments through its THPs and
associated permitting process. This FHCP will guide development of individual THPs and
establishes long-term planning objectives for Plan Area management.
The Plan Area-wide mosaic of habitat will also be shaped and reinforced by the California FPRs,
which regulate timber harvest. The FPRs limit clearcut size and dictate adjacency constraints
between harvest units, resulting in a managed landscape with a mosaic of dispersed, small (<20
acres) even-aged harvest units. Supplements to existing FPRs intended to benefit Covered
Species are described later in this document (Section 5.3.2). FPRs so supplemented would not
reduce protections of any Covered Species; rather, the supplements are intended to improve
protections of Covered Species or promote management options that would benefit tree voles.
Where not specifically supplemented in this FHCP, FPRs will apply as established under State
law. Other provisions of this Plan, such as the Riparian and Geological Management Measures,
have been adapted from measures currently in effect from other plans (in this case, the
AHCP/CAAA [Green Diamond, 2007]). Where such provisions are included in this FHCP, the
additional benefits accruing from inclusion herein will be described.
Landscape Management Commitment One (Objective 1A): When planning and seeking
approval of THPs for future timber harvests, Green Diamond will incorporate into all THPs
measures that provide long-term retention and recruitment of late seral habitat elements that are
beneficial to NSOs, fisher and tree voles. Those measures include:
•
•
•
5.3.1.3

Riparian management zones and retention associated with geologically unstable areas
(Section 5.3.1.3)
Designation and protection for DCAs (Section 5.3.1.4)
Group and individual tree retention in harvest units in conjunction with the plan for TREE
(Section 5.3.2)
Riparian and Geological Management Measures

This FHCP includes enforceable RMZ prescriptions and protection of geologically unstable areas
beneficial to the Covered Species. Although initially created through the AHCP (Green Diamond,
2007) that currently mandates their implementation, these prescriptions are also incorporated as
independent and enforceable commitments of this FHCP to promote protections for terrestrial
Covered Species within riparian zones where only a single light selection harvest (variable 0-30%
canopy removal) is allowed during the life of this FHCP. Prescriptions for RMZs and geologically
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unstable areas provide a substantial conservation benefit for the Covered Species and they
encumber over 25% of the Plan Area through extremely limited or no timber harvest. Accordingly,
they are an important factor in the Service’s consideration of whether this FHCP minimizes and
mitigates take to the maximum extent practicable.
This FHCP required future habitat projections to 2060. Green Diamond’s studies show that the
RMZ and geologic areas will increase in average age from 45 to 95 years over the term of the
permit. In addition, the proportion of older age stands (41 to 60 years) adjacent to younger stands
(6 to 20 and 21 to 40 years) also contributed to the upward trend in habitat fitness values for NSO
and anticipated benefits to fishers and voles given that both of these species utilize older trees
with structure for nesting and denning. The location of older stands in RMZs adjacent to younger
stands created through timber harvest results in more habitat heterogeneity that is projected to
increase mostly due to implementation of Green Diamond’s AHCP (2007), the riparian and
geologic measures incorporated into this FHCP, and the FPRs. Given that NSOs commonly select
lower slope positions to establish their activity centers, these areas created through
implementation of protection for RMZs and geological hazard areas will have a high probability of
being selected by NSOs as nesting sites. They will also provide additional late seral habitat areas
beneficial to fisher and voles.
Inclusion of these RMZ and geologically unstable area provisions within this FHCP provides
important benefits to terrestrial Covered Species, because even if the AHCP (Green Diamond,
2007) were withdrawn or terminated, the riparian and geologic measures in place would remain
in effect for the full term of this FHCP, or for as long as this FHCP is deemed necessary for the
conservation of Covered Species, up to the term limit (50 years) of this FHCP.
Listed below are the key elements of this FHCP’s riparian and geological hazard management
measures that as described above in Section 5.3.1.1 will play a major role in creating nesting,
denning, and resting habitat for the Covered Species.
Landscape Management Commitment Two – Riparian and Geological Management
Measures (Objective 1A): Green Diamond will implement all of the following measures:
•

Class I RMZ Characteristics – Green Diamond will establish a RMZ of at least 150 feet
(slope distance) on each bank of all Class I watercourses 1 in the Plan Area. The width will
be measured from the watercourse transition line or from the outer Channel Migration
Zone (CMZ) edge where applicable.
Where the floodplain is wider than 150 feet on one side, the outer zone of the RMZ will
extend to the outer edge of the floodplain.
An additional buffer will be added to the RMZ immediately adjacent to a floodplain, as
follows:

Class I watercourse is defined as all current or historical fish-bearing watercourses and/or domestic water supplies
that are on site and/or within 100 feet downstream of the intake. The watercourse transition line is defined as that line
closest to the watercourse where perennial vegetation is permanently established. The Channel Migration Zone is
defined as Current boundaries of bankfull channel along the portion of the floodplain that is likely to become part of the
active channel in the next 50 years. The area of the channel defined by a boundary that generally corresponds to the
modern floodplain, but may also include terraces that are subject to significant bank erosion.

1
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Slide Slopes
0-30%
30-60%
>60%

Additional Floodplain Buffer
30 feet
40 feet
50 Feet

Green Diamond will establish an inner zone within each RMZ, the width of which will
depend upon the streamside slope in accordance with the following:
Side Slopes
0-30%
30-60%
>60%

Inner Zone Width
50 feet
60 feet
70 Feet

Green Diamond will also establish an outer zone within each RMZ, which will extend from
the outside limit of the Inner Zone edge to at least 150 feet from the bankfull channel (or
CMZ edge) with the additional floodplain buffer set forth above.
−

Conservation Measures within Class I RMZs:
Single Harvest Entry – During the life of this FHCP, Green Diamond will carry out
only one harvest entry within Class I RMZs, which will coincide with the even-aged
harvest of the adjacent stand. The only exception will be light thinning conducted
with the specific objective of enhancing wildlife structure. If cable corridors through
RMZs are necessary to conduct intermediate treatments, e.g., commercial
thinning, in adjacent stands before even-aged harvest, Green Diamond will apply
the restrictions in this section except harvesting of trees in the RMZs will be limited
to cable corridors only. Any cable roads established in the RMZ as part of the
intermediate treatment will, to the extent feasible, be reused during the even-aged
entry in the adjacent stands.
°

Overstory Canopy Closure:
°
°

Green Diamond will retain at least 85% overstory canopy closure within the
Inner Zone
At least 70% canopy overstory closure will be retained within the Outer Zone

CAL FIRE protocol in effect as of the date of this FHCP will be used for sampling
overstory canopy cover to determine compliance with the overstory canopy closure
requirements.
•

Class II RMZ Characteristics – Green Diamond will establish an RMZ of at least 75 or 100
feet on each bank of all Class II watercourses 2, as follows:

2 A Class II watercourse is defined as a watercourse that contains no fish, but supports or provides habitat for aquatic
vertebrates. Seeps and springs that support or provide habitat for aquatic vertebrates are also considered Class II
watercourses with respect to the conservation measures.
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−
−

A 75-foot minimum width will be used on the first 1,000 feet of 1st order Class II
watercourses (Class II-1 watercourses 3). Downstream of this first 1000-foot section,
the RMZ will be expanded to at least 100 feet.
A 100-foot minimum width will be used on all 2nd order or larger Class II watercourses
(Class II-2 watercourses 4).
Green Diamond will establish an Inner Zone within the RMZ, the width of which will
be 30 feet measured from the first line of perennial vegetation.
Green Diamond will also establish an Outer Zone within the RMZ, which will extend
the remaining 45 feet or 70 feet (depending on whether it is a Class II-1 watercourse
or a Class II-2 watercourse, respectively).

−

Conservation Measures within Class II RMZs:
°

Single Harvest Entry – During the life of this FHCP, Green Diamond will carry out
only one harvest entry into Class II RMZs, which will coincide with the even-aged
harvest of the adjacent stand. The only exception will be light thinning conducted
with the specific objective of enhancing wildlife structure. If cable corridors through
RMZs are necessary to conduct intermediate treatments, e.g., commercial
thinning, in adjacent stands before even-aged harvest, Green Diamond will apply
the restrictions in this section except harvesting of trees in the RMZs will be limited
to the cable corridors only. Any cable roads established in the RMZ as part of the
intermediate treatment will, to the extent feasible, be reused during the even-aged
entry in the adjacent stand.

°

Overstory Canopy Closure:
°
°

•

Green Diamond will retain at least 85% overstory canopy closure within the
Inner Zone
At least 70% overstory canopy closure will be retained within the Outer Zone

Class III RMZ Characteristics – Additional tree retention will occur in certain Class III
watercourses 5 to maintain stream bank stability, and in geologically unstable areas.
However, tree retention associated with unstable areas is a relatively minor component
(approximately 10%) of the total riparian retention. Appendix D includes details of the
prescriptions associated with Class III watercourses and geologically unstable areas.
−

Conservation Measures within Class III Equipment Exclusion Zones (EEZs) – Green
Diamond will apply one of two tiers of protection measures within Class III
watercourses in accordance with HPA Groups and slope gradient (the average slope
as measured with a clinometer, starting from the watercourse bank and running
upslope for a distance of 50 feet), as follows:

A Class II-1 watercourse is defined as a subset of Class II watercourses, as illustrated in Appendix C.
A Class II-2 watercourse is defined as a subset of Class II watercourses, as illustrated in Appendix C.
5 A Class III watercourse is defined as small seasonal channels that do not support aquatic species, but has the potential
to transport sediment to Class I or II watercourses.
3
4
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HPA Group
Smith River

Slope Gradient
<65%=Tier A
>65%=Tier B
<70%=Tier A
>70%=Tier B
<65%=Tier A
>65%=Tier B
<60%=Tier A
>60%=Tier B

Coastal Klamath
Korbel
Humboldt Bay
•

Class III Tier A Protection Measures:
−

EEZ:
°
°

°
−
−
•

Green Diamond will establish a 30-foot EEZ, except for a) existing roads; b) road
watercourse crossings; and c) skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the
following conditions are met – Construction and use of skid trail watercourse
crossings within the Class III EEZ may occur only when construction and use of
alternative routes to otherwise inaccessible areas outside of the RMZ would result
in substantially greater impacts to aquatic resources. Preference shall be given to
using existing skid trail watercourse crossing sites in the Class III over establishing
new skid trail watercourse crossing sites in the Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.

Large Woody Debris (LWD) Retention – Green Diamond will retain all LWD on the
ground (not including felled trees) within the EEZ
Site Preparation – Green Diamond will not ignite fire during site preparation within the
EEZ

Class III Tier B Protection Measures:
−
−

−
−
−

EEZ – Green Diamond will establish a 50-foot EEZ, except for existing roads, road
watercourse crossings, and skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the
following conditions are met – Construction and use of skid trail watercourse
crossings within the Class III EEZ may occur only when construction and use of
alternative routes to otherwise inaccessible areas outside of the RMZ would result in
substantially greater impacts to aquatic resources. Preference shall be given to using
existing skid trail watercourse crossing sites in the Class III over establishing new skid
trail watercourse crossing sites in the Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.
Hardwood Retention – Green Diamond will retain all hardwoods and
nonmerchantable trees within the EEZ except where necessary to create cable
corridors or for the safe falling of merchantable trees.
Site Preparation – Green Diamond will not ignite fire during site preparation within the
EEZ.
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−
−
−
•

5.3.1.4

Conifer Retention – Green Diamond will retain conifers where they contribute to
maintaining bank stability or if they are acting as a control point in the channel.
A minimum average of one conifer 15 inches DBH or greater per 50 feet of stream
length within the EEZ will be retained.
LWD Retention – Green Diamond will retain all LWD on the ground (not including
felled trees) within the EEZ.

Geological Management Measures – Green Diamond will establish a variety of measures
to address geologically unstable areas. These measures include retention of trees to
minimize and mitigate sediment input from steep streamside slopes, headwall swales,
deep-seated landslides and shallow rapid landslides. The criteria for tree retention are
relatively complex and often region-specific within the Plan Area so the full details are
included in Appendix D under “Slope Stability Measures” (pp D-11 to D-15.)
Protection of Highly Functional NSO Sites (DCAs)

The fundamental premise of this FHCP is that a mosaic of high quality habitat will be maintained
for the Covered Species within the term of the permit through retention of some habitat elements
and regrowth of other habitat components temporarily lost due to timber harvest. This central
conservation strategy is augmented by specific landscape commitments and through measures
that mitigate potential impacts to Covered Species. The primary mitigation strategy for NSO under
this FHCP is the establishment of DCAs as the highest priority and level of protection for the most
productive NSO sites distributed throughout the Plan Area. DCAs are intended to be dynamic and
adaptive within this FHCP’s managed landscape. This is in contrast to the static reserve concept
of set-asides established under the NSO HCP. The new approach is based on knowledge gained
from monitoring and research conducted during 23 years of implementation of the NSO HCP
(Green Diamond, 1992). In this section, we describe how what we learned supports our new
approach to NSO management, by comparing population metrics from set-asides with the DCA
strategy.
As noted in Section 4.3.1.3, the value of set-asides under the NSO HCP (Green Diamond, 1992)
varied such that some contributed to both NSO survival and fecundity and others were never
occupied by NSOs. To assess the demographic contribution of set-asides, Green Diamond
developed a methodology quantifying the apparent biological value of different set-asides.
Estimating the contribution to NSO survival of individual set-asides was problematic, because
individual birds moved around through time and it was not feasible to quantify individual survival
rates for the set-asides. However, Green Diamond was able to quantify set-asides based on their
contribution to NSO fecundity (female owlets produced per female NSO). Therefore, Green
Diamond calculated the biological value of set-asides by summing the number of fledglings
produced per year over the duration of the study and then expressed the fledgling success per
year per NSO territories in each set-aside. Twenty-five of the 39 set-asides had low biological
value (mean annual fecundity per NSO territory 0 to <0.13) either because there were no NSOs
that occupied the set-aside or the set-aside was occupied by NSOs that rarely fledged any young.
Fourteen set-asides had moderate to high biological value (fecundity >0.15 but <0.45). Under the
NSO HCP, these sites with high biological value may be displaced and taken through harvesting
adjacent to set-asides, subject to the limits of authorized incidental take. In fact, four NSO sites
within set asides were lawfully displaced under the NSO HCP and more of the most functional
NSO sites associated with set-asides could potentially be displaced in this manner (Green
Diamond, 1992).
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The biological value of the 1992 set-asides was most likely a function of creating a stable core
area for roosting and nesting. It is also apparent that these stable core areas need to be selected
based on sites that have demonstrated high NSO occupancy and fecundity. This FHCP
dramatically improves upon the concept of set-asides by creating a new and more productive and
efficient conservation strategy through DCAs. The DCAs will serve as stable and protected core
roosting and nesting areas for the NSOs, similar to set-asides, but they will be no-take such that
a sufficient amount of foraging habitat will be maintained around the core area to ensure its
continued high occupancy and fecundity. Furthermore, given the dynamic nature of high quality
habitat throughout the life of this FHCP, they will be adaptive in that some or all may ultimately be
moved to riparian and geologic areas once these areas have been selected for occupancy by
NSOs, and they have demonstrated over time that they will function as productive NSO sites
within the managed landscape.
5.3.1.4.1 Selection and Designation of DCAs
Green Diamond concludes the best strategy for maintaining NSO sites is letting NSOs choose
the core areas and demonstrate the potential of the site through established targets for occupancy
and fecundity. This allows NSO pairs, not biologists as was done with set-asides, to choose the
sites. These sites are dynamic through time because they will move in response to changes in
the landscape and the NSOs’ selection of suitable core areas. Green Diamond projects that by
the end of the Permit term an estimated 25% or more of the Plan Area will consist of older forest
stands (average age = 94 years) with late seral habitat elements in riparian and geological areas,
which are likely to result in stable roosting and nesting core areas that will contribute to high
habitat fitness as defined by Green Diamond’s habitat model for the NSO (Section 5.3.1.1).
Upon issuance of the ITP, Green Diamond will immediately designate and protect 44 DCAs in the
Plan Area. Green Diamond selected the initial DCAs by first evaluating all sites within the Plan
Area during the course of study (1990-2015) (Appendix G contains a list of NSO sites not
proposed as DCAs). The criteria included selecting the most functional sites in terms of high
occupancy and fecundity while considering extenuating factors related to maintaining a good
spatial distribution and considering barred owl influences on NSO site occupancy (Diller et al.,
2016). As a consequence, some sites not occupied in recent years, but demonstrated high
occupancy and fecundity during the early years of the NSO HCP warranted inclusion, because
these sites have clearly been negatively affected by barred owls in recent years. Green Diamond
expects that these sites will return to high productivity as soon as this negative effect of
interspecies competition with the barred owl has been eliminated. Some other sites with more
moderate productivity were selected over more productive sites, because they fulfilled spatial
objectives where no other potential DCAs were available. To determine the minimum core
roosting and nesting area for DCAs, in conjunction with the 10-Year Review (Appendix C) of the
NSO HCP, we calculated the area used for nest site locations from 1990 through 2007 (see
Section 4.3.1 for explanation for cutoff date for study). Using NSO sites with at least three nestyears, we calculated the area occupied by all nests using a 95% adaptive kernel estimator (Kie
et al., 1996). Green Diamond used the 80th percentile as the cutoff to describe core area size
around nest sites, because this captured all the sites where birds exhibited typical site fidelity and
eliminated the “outliers” where birds made dramatic uncharacteristic shifts in nests sites. The 80th
percentile nest core area for 94 NSO territories was estimated as 76 acres. We compared this to
any recommendations from the scientific literature on the appropriate core area for NSOs. The
Interagency Scientific Committee (ISC) (Thomas et al., 1990), which was tasked to develop a
conservation strategy for the NSO concluded that at least 80 acres of suitable nesting owl habitat
should be retained around the activity centers of all known pairs of owls in the managed forests.
The 80 acres was not based on any modeling projections, but direct empirical observations of
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numerous examples of this phenomenon throughout the range of the NSO. Thomas et al., (1990)
noted that NSO occupied old-growth patches in younger stands that resulted from fires, severe
windstorms, and even inefficient logging practices in past years, which provided evidence that an
80 acre core was sufficient to provide for the nesting and roosting needs of NSOs. Furthermore,
we considered that take of owl sites in DCAs will not be permitted (see paragraph below) and at
least 89 acres of nesting habitat must be retained to avoid triggering a take assessment.
Therefore, Green Diamond selected the larger more conservative area of 89 acres as the
minimum core area size of DCAs unless it was not possible because the site lacked suitable
nesting habitat to create a core area of this size. In addition to the core area that can be readily
delineated and mapped, sufficient foraging habitat will also be maintained around each DCA to
support a highly productive site. This foraging habitat will not be mapped as part of this FHCP,
because it is highly dynamic and will fluctuate through time. However, the criteria to maintain
sufficient foraging habitat will be considered and mapped as part of any THP that occurs within
0.5 miles of the DCA site.
Rationale for the DCA Strategy
The most definitive attempt to develop a conservation strategy for the NSO based on biology,
conservation theory and extensive modeling was done by the Interagency Scientific Committee
(ISC) (Thomas et al., 1990). After careful analysis, the ISC abandoned an existing, flawed system
of one- to three-pair Spotted Owl Habitat Areas, in favor of protecting larger blocks of habitat,
which they termed Habitat Conservation Areas). Their modeling simulations indicated that large
blocks of habitat capable of supporting multiple pairs, and spaced closely enough to facilitate
dispersal between blocks, was the most likely strategy to ensure a long-term viable population
while allowing some flexibility for timber harvesting in what they termed the “matrix.”
The ISC delineated and mapped a network of HCAs and, wherever possible, each HCA contained
a minimum of 20 NSO pairs. The 20-pair criterion was based on models of population persistence
and empirical studies of bird populations, which estimated that 60% of the NSO sites would be
currently suitable and occupied by NSO (i.e., ≥12 suitable occupied sites per HCA). In general,
mean occupancy increased with cluster size, percentage of suitable sites, and percentage of the
landscape in HCAs. Beyond clusters of about size 20, however, changes in landscape percentage
had little effect on mean occupancy. Juvenile NSOs typically disperse away from the natal area
in relatively random fashion for distances up to approximately 90 miles. If the natal area is within
a relatively large HCA, a successful dispersal event usually occurred within the natal cluster. With
fewer suitable sites, or smaller clusters, dispersing juveniles may leave their natal cluster and
enter the surrounding forest matrix, resulting in a lower likelihood of successful dispersal. As a
consequence, marginal gains in mean occupancy were not constant with incremental increases
in cluster size. Rather large improvements to occupancy resulted from increases in cluster size
from 5 to 10; much smaller gains were realized in increases from 10 to 20 territories per cluster.
Both empirical and theoretical studies support the inference from the ISC that increasing NSO
cluster size positively affects NSO population viability. Small populations quickly escape from the
dangers of demographic stochasticity with even slight increases in population size (Goodman,
1987). Populations also gain security from environmental uncertainty with increasing numbers,
but at a much slower rate than from demographic effects (Shaffer, 1987). A similar analysis to
develop a reserve design for NSOs was done by Lamberson et al., (1994), with the same general
conclusion as the ISC report.
The ISC strategy established 12 miles as the maximum edge-to-edge nearest neighbor distance
between HCAs. This value was within the known dispersal distance of about two-thirds of all radio-
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marked juvenile NSOs studied. Where insufficient habitat was available to support 20-pair HCAs,
the ISC delineated a network of smaller HCAs, but shortened the maximum distance between
them to 7 miles to facilitate dispersal. Known dispersal distances of juvenile NSO within the Green
Diamond study area averaged 6.8 miles (n=239, SE=0.43) and 87% of these dispersal events
were within 12 miles.
The 2008 Final NSO Recovery Plan (USFWS, 2008a), revised in 2011, adopted in principle the
ISC conservation strategy of strategically placed NSO clusters, referred to in that recovery plan
as Managed Owl Conservation Areas (MOCAs). In response to peer review and public comment
that the NSO conservation strategy should take a more ecosystem-based approach, the Service
redesigned the MOCAs in the Revised 2011 Recovery Plan, and the physiographic provinces
were adopted as the primary recovery units.
Although the initial ISC management strategy was not specifically adopted, and has been
modified from its initial form in subsequent land management plans, the NSO cluster conservation
strategy still exists, and is embedded in the Critical Habitat Rule for NSOs (USFWS, 2012a). The
system of reserve areas under the Northwest Forest Plan was created in large part to achieve the
ISC strategy and these reserves remain a substantial component of the critical habitat designation
for NSOs.
Habitat differences between ISC and FHCP
In the ISC strategy and subsequently adopted versions of that strategy, clusters of NSOs were
designated within landscapes that would be managed for late-successional forest conditions.
These reserved landscapes were generally intended to gradually recover to conditions considered
to be optimal for NSOs to persist, as they would gradually become an interconnected landscape
of late-seral forest. Northern flying squirrels, the primary prey species for the NSO over much of
its range, does best in well-connected forest stands dominated by late seral conditions. However,
under the proposed FHCP, the DCAs are not included within a late-successional reserve network.
Woodrats, the primary prey base in the Plan Area, do best within a landscape with a variety of
seral stages, since their habitat needs are best met under conditions promoted by early and midseral forests. Hence, establishing a network of DCAs in the redwood region within a reserve
system would not function optimally for NSOs, as a result of their primary prey gradually being
eliminated under closed canopy forest. The DCA network established under this FCHP would
protect highly functional nesting and roosting core areas within a landscape of early and mid-seral
forest conditions with abundant woodrats.
Incorporation of a Cluster Strategy into Green Diamond’s FHCP
The DCA strategy of this FHCP does not specifically mimic the reserve strategy of the ISC
strategy or the NSO recovery plan. However, the biology behind the DCA strategy is consistent
with the same fundamental conservation strategy for the NSO. The goal is to provide for occupied
and highly functional NSO sites (i.e., high occupancy and fecundity) embedded in a matrix of base
(non-DCA) NSO sites that will provide additional demographic and spatial support. The mean
nearest neighbor distance measured from the centroid of the proposed DCAs is 1.8 miles; the
maximum distance between the outer perimeters of two DCAs in the Klamath region is 6.7 miles
(Map 5-1). This density of DCAs is consistent with distances anticipated to occur between
occupied NSO sites within reserves under the ISC strategy. The spatial arrangement of the DCAs
with the associated base NSO sites in the Korbel/Mad River area represent the equivalent of one
large NSO cluster of 26 DCAs and over twice that many base NSO sites. (As of 2015, 166 active
NSO sites were known to occur within the Plan Area and surrounding 0.5 mile buffer.) Based on
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the ISC strategy, an NSO cluster of this size will be strongly buffered from both demographic and
environmental stochasticity.
To the north, a more linear arrangement of 16 DCAs and approximately twice that many base
sites are distributed along the Redwood Creek and Lower Klamath River watersheds. Based on
their prior history of occupancy, we expect all of these DCAs, plus many more base sites, to be
occupied after implementation of the conservation strategy throughout the Plan Area. Hence, this
area will also meet the numerical target for a fully functional NSO cluster. The linear distribution
of these NSO sites could somewhat detract from its functionality, but NSO are known to be
associated with the lower portions of watersheds, which will facilitate dispersal among NSO sites.
Additional support for this relatively linear arrangement of DCAs is provided by multiple NSO sites
that occur within the forests of the Hoopa Valley Indian Reservation.
The final two DCAs are in the Salmon Creek Tract, which in 2015 had nine additional occupied
base NSO sites within the Plan Area, and five additional occupied sites within 0.5 mile of the Plan
Area. Although this area has historically had a high proportion of functional NSO sites, it is not
considered equivalent to an ISC-like NSO cluster. Its primary purpose is to provide demographic
support, and contribute to successful dispersal, to adjacent lands administered by the Bureau of
Land Management (Headwaters Forest) and Humboldt Redwood Company lands that are
managed under an HCP that includes the NSO.
Adaptive Management Considerations to Augment DCAs if Needed
The adaptive management strategy in this FHCP provides for up to 1,068 acres of habitat to meet
potential future needs for the NSO. If future monitoring should document that more DCAs or larger
DCAs are needed to conserve the NSO, up to 1,068 additional acres of timberland could be
allocated to new DCAs or to maintain additional nesting/roosting habitat around existing DCAs
(Section 5.3.5).
These 1,068 acres potentially allocated under adaptive management to DCA augmentation
represents a maximum of 12 DCAs. This value was set as the upper limit because, based on the
ISC strategy, that is the number necessary for persistence of a single NSO cluster. The net effect
of adding 12 DCAs would be to bolster the demographic support of the existing NSO conservation
strategy. Designation of additional DCAs would occur only after the NSO population in the Plan
Area showed evidence of a declining trend. This would mean that the number of occupied base
sites would be declining, but the number of functional DCAs was constant. Adding additional
DCAs in an area with a declining NSO population would provide demographic support along with
maintaining the continuity among NSO sites so that the area would continue to function as an
NSO cluster. For example, three to four additional DCAs might be added to an area of declining
NSO population in the Redwood Creek or Klamath River basin where the loss in base sites
resulted in reduced continuity in the total network of NSO sites.
As described in 5.3.1.4.4, Green Diamond will not replace any DCAs for at least 5 years after the
Conservation Program has been in effect. This is because barred owls play a role in both the
occupancy and reproductive productivity of NSOs (Diller et al., 2016) and it may take five years
to allow NSO to select sites primarily on the basis of habitat quality rather than the adverse
influence of competition with barred owls. To provide additional support to the Plan Area NSO
population during the first 5 years of FHCP implementation, Green Diamond will designate an
additional 12 NSO sites as potential replacement or “Adaptive Management DCAs” to provide for
augmentation of the NSO population, as options for replacing NSO sites designated in the initial
set of 44 DCAs, and for additions if Adaptive Management is triggered as described in 5.3.6.1.
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These 12 replacement or Adaptive Management DCAs will be managed by Green Diamond with
the exceptions that the OMU spacing criteria and the adjacency restrictions (Section 5.3.1.4.2) do
not apply to the replacement Adaptive Management DCA sites. After the fifth anniversary of the
FHCP effective date, Green Diamond will be free to manage the Adaptive Management DCA sites
as they would any other NSO site subject to the FHCP unless an Adaptive Management DCA site
has been designated as a DCA going forward. Although these 12 Adaptive Management DCAs
will be held in reserve, Green Diamond will have the discretion after 5 years to use other NSO
sites as replacement or Adaptive Management DCAs when warranted as described in 5.3.1.4.2.
The initial list of 12 replacement or Adaptive Management DCAs and characteristics is shown in
Table 5-1.1.
No Take of DCAs
Because the goal of the DCA strategy is to maintain highly productive NSO sites, and take has
been shown to negatively impact fecundity (Section 6.2.4), take will not be permitted at owl sites
in DCAs. To avoid take of DCAs, sufficient habitat will be maintained in a 0.5-mile radius buffer
around the owl site associated with the DCA (i.e. site within or immediately adjacent to the DCA
boundary). Currently, this threshold includes a 89-acre core of nesting habitat (age >46) and a
minimum of 144 acres of age class >31 (primarily foraging and roosting habitat) for a total of 233
acres. Some highly functional owl sites in DCAs currently lack 233 acres, which means no
additional removal of suitable habitat is allowed in the 0.5 mile buffer until regrowth has resulted
in >233 acres of foraging habitat. Furthermore, these thresholds may be improved or refined as
part of the model validation process (Section 5.2.2.5). Alternatively, non-DCA NSO sites can be
taken through timber harvest within 0.5 miles of the NSO site. If harvest does not reduce habitat
below the thresholds described above, no take will be assessed. See Section 6.2.4.1 for further
discussion.
Green Diamond calculated the biological value (mean annual fecundity) of DCAs in the same
manner as was done for the set-asides in 1992 (Table 5-1). Relative to biological value, seven
set-asides were considered to have high (≥0.3) mean fecundity with an overall average of 0.26,
while 26 of the DCAs have high (≥0.3) mean fecundity and the 44 DCAs have slightly greater
average fecundity than the set asides with an overall mean annual fecundity of 0.30. Another
comparison of past biological value of set-asides versus the proposed DCAs is to note that the
set-asides, collectively, were large enough to provide core areas for 61 pairs of NSOs (based on
our estimates of density), but they produced an average of only 11.0 fledgling NSOs per year. In
contrast, the 44 DCAs are designed to provide a core area for a single pair of NSOs, but these
sites produced an average of 16.7 fledgling NSOs per year. This provides compelling evidence
DCAs will likely provide much greater biological value than the set asides. In addition, relative to
the riparian zones protected under the NSO HCP, the NSO habitat provided in this FHCP will
include approximately 90,000 acres of riparian and geological zones much of which already is or
will become high quality roosting and nesting habitat (Green Diamond, 1992).
As noted earlier, DCA selection criterion included well-distributed sites arrayed across the core of
the ownership. The mean nearest neighbor distance measured from the centroid of DCAs was
1.8 miles with a maximum distance of 6.7 miles between the outer perimeters of two DCAs in the
Klamath region (Map 5-1). NSO sites within a matrix of other selected sites that were < 2 miles
apart were not selected to be DCAs. There are also substantial areas without DCAs (e.g., Maple
Creek and Little River drainages), but these gaps could not be addressed at this time because
there are no known NSO sites in these areas with demonstrated high occupancy and fecundity.
DCAs could be designated in these areas in the future if qualified, productive NSO sites are
established there and new DCAs are substituted for current DCAs in accordance with this FHCP.
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Green Diamond also did not designate DCAs in small isolated tracts, because it will be more
difficult to minimize influences from barred owls in these areas isolated from the larger blocks of
the Plan Area and greater amounts of edge to core area.
Although the most productive sites as defined above will be protected, Green Diamond will not
protect all existing NSO sites from take. Some sites will be available for future harvest to provide
Green Diamond with continued operational flexibility gained through harvest of mature timber
stands. Some of these productive NSO sites in former set asides are already located in riparian
and geological areas that will be retained when the adjacent stands are harvested. Green
Diamond hypothesizes that many of these NSO sites in former set asides and other sites within
and adjacent to RMZs and geologic zones will not be taken by future timber harvest (as described
in Sections 6.2.4 and 6.2.5) and that NSO will continue to occupy and reproduce in these areas.
Although it is a goal of the NSO conservation strategy for DCAs to be dynamic to ensure a well
distributed array of highly productive DCAs across the Plan Area, other factors such as extended
periods of unfavorable weather for nesting may temporarily depress the NSO population and
prevent the delineation of new DCAs. Regardless of unexpected declines in the NSO population,
Green Diamond will maintain a minimum of 44 DCAs. As described previously, the initial mapped
DCAs have a minimum no-harvest core area of 89 acres (mean area 85.9 acres) except in rare
cases where the site lacked suitable nesting habitat to create a core area of this size and a total
of 233 acres of habitat in a 0.5-mile radius centered on the owl site. In addition, to ensure well
distributed foraging habitat, clearcut timber harvest immediately adjacent to a DCA (i.e., harvest
unit boundary is in contact with the DCA boundary) will have the California FPR adjacency
requirements doubled (i.e., six years or 10 feet, but not < 6 years) with other harvest units that
are immediately adjacent to the DCA. These initial default DCA criteria are subject to revision if
during the model validation and refinement process, site occupancy and/or fecundity can increase
with modified conservation criteria.
Green Diamond will maintain a minimum of 44 DCAs within the Plan Area over the term of the
Permit. The number of DCAs will not decrease below 44 within the Plan Area even if Green
Diamond ownership adjustments cause a net reduction in the IPA of up to 15%, which is
authorized without amendment under this FHCP (Section 1.4.7.2). Green Diamond may not sell
land with a DCA and remove such land from the Plan Area unless it designates a replacement
site that qualifies as a DCA located in the same or a neighboring OMU.
When Green Diamond adds lands to the Plan Area as described in 1.4.7, it will designate one
additional DCA from within those added lands for every net increase of 8,000 acres added to the
IPA. Because the IPA is 357,860 acres and the FHCP allows for a net acreage increase of up to
15 % of the IPA, the addition of Covered Lands to the Plan Area could result in the addition of up
to a maximum of 6 DCAs within the adjustment limit of 15% (357,860*15% = 53,679 acres;
53,679/8,000 = 6). This rate is consistent with the existing ratio of DCAs within the IPA (357,860
acres/44 DCAs). For example, if Green Diamond acquires land and adds it to the Plan Area
resulting in a net increase of 21,000 acres added to the IPA, Green Diamond would select from
existing NSO sites within the expansion area that meet the DCA criteria and add two DCAs to the
Plan Area. If information on occupancy and fecundity for NSO sites is deficient for the lands added
to the Plan Area, following the enrollment of additional Covered Lands, Green Diamond will survey
and monitor NSO sites on the Covered Lands for a minimum period of 4 years before designating
new DCAs. This time period is required to gain information on NSO site occupancy and fecundity
as described in 5.3.1.4.4. During this 4 year period, Green Diamond will not take (Section 6.2.4.1)
any NSO sites on the added Covered Lands prior to designation of the DCAs. If there is not a
sufficient number of NSO sites on the added Covered Lands that qualify for required designation
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as DCAs, Green Diamond will designate contingent DCAs on the added Covered Lands with
concurrence from the Service. After designation of DCAs on the added Covered Lands, Green
Diamond will apply procedures described in 6.2 for take of other NSO sites on the added Covered
Lands. Contingent on the size and location of the added Covered Lands, Green Diamond may
also designate a new NSO OMU for added Covered Lands or combine added Covered Lands
into an existing OMU. These designations will also be made with concurrence by the Service and
CDFW. Although Green Diamond is not required to increase the number of DCAs when land
acquisitions do not result in a net incremental increase in Covered Lands of at least 8,000 acres
added to the IPA, Green Diamond may choose to designate one or more DCAs on such added
Covered Lands subject to criteria described in Section 5.3.1.4.4.
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Table 5-1. Characteristics of 44 proposed Dynamic Core Areas (DCA) within Green Diamond’s FHCP from 1992-2015.
DCA #

DCA Site Name

Acres

Starting
Year of
Occupancy

Year Last
Occupied

First Ten Years (1992-2001)
Mean
Number of Years
Fecundity
Fledglings
Occupied

All Years (1992-2015)
Mean
Number of
Fecundity
Fledglings

Years
Occupied

Last 10 Years (2006-2015)
Mean
Number of Years
Fecundity Fledglings Occupied

Last 5 Years (2011-2015)
Mean
Number of Years
Fecundity Fledglings Occupied

1

Hunter 500

78.2

2006

2015

ENAa

--

--

0.22

4

10

0.22

4

10

0.25

2

5

2

W302

87.4

1992

2015

0.39

7

9

0.30

12

22

0.07

1

10

0.00

0

5

3

W100

76.9

1992

2007

0.35

7

10

0.30

9

16

0.00

0

2

0.00

0

0

4

East Fork Hunter

56.0

2004

2015

ENA

--

--

0.39

7

12

0.29

4

10

0.20

2

5

5

T-Line

98.1

1992

2015

0.29

4

9

0.18

7

23

0.06

1

10

0.10

1

5

6

Ambrose

80.8

1993

2010

0.33

2

8

0.33

6

16

0.33

2

5

0.00

0

0

7

Notchkoo

72.3

1992

2009

0.3

3

7

0.23

5

15

0.00

0

4

0.00

0

0

8

Lower Roach

98.6

1992

2014

0.4

4

7

0.33

4

10

0.00

0

1

0.00

0

1

9

Morek Creek

107.7

1992

2015

0.38

3

10

0.33

4

18

0.50

1

6

0.00

0

4

10

Hancorne Ranch

90.4

2001

2012

0.5

1

1

0.30

3

9

0.00

0

5

0.00

0

2

11

WM400

105.5

1992

2013

0.17

2

10

0.25

7

22

0.40

4

8

0.00

0

3

12

WM200

79.6

1992

2005

0.43

6

8

0.32

7

12

0.00

0

0

0.00

0

0

13

Panther Bridge

81.1

1992

2015

0.29

4

10

0.14

4

22

0.00

0

8

0.00

0

5

14

Garrett Creek

76.5

1992

2012

0.25

2

10

0.17

4

22

0.00

0

8

0.00

0

2

15

Dolly Varden

118.2

1992

2006

0.39

7

10

0.29

7

15

0.00

0

1

0.00

0

0

16

Lower Dolf Creek

67.9

1999

2013

0.33

2

3

0.15

4

14

0.00

0

7

0.00

0

3

17

Jurin

91.2

1993

2015

0.31

5

9

0.18

7

22

0.11

2

10

0.20

2

5

18

Old 299 #1

81.3

1992

2015

0.35

7

10

0.19

9

24

0.10

2

10

0.00

0

5

19

Lupton Creek #1

92.7

1992

2015

0.5

9

10

0.31

10

23

0.08

1

9

0.00

0

5

20

Cal Barrel WO

81.7

1992

2015

0.44

7

10

0.30

12

24

0.06

1

10

0.00

0

5

21

SF Bald Mt.Creek

69.4

1992

2015

0.22

4

10

0.19

8

24

0.13

2

10

0.00

0

5

22

Camp Bauer

103.8

1992

2015

0.45

9

10

0.33

12

20

0.08

1

7

0.10

1

5

23

Fernwood

93.4

1992

2015

0.28

5

9

0.24

8

22

0.30

3

10

0.00

0

5
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First Ten Years (1992-2001)
Mean
Number of Years
Fecundity
Fledglings
Occupied

All Years (1992-2015)
Mean
Number of
Fecundity
Fledglings

Years
Occupied

Last 10 Years (2006-2015)
Mean
Number of Years
Fecundity Fledglings Occupied

Last 5 Years (2011-2015)
Mean
Number of Years
Fecundity Fledglings Occupied

2011

0.50

4

7

0.54

13

17

0.75

6

6

0.00

0

1

1992

2015

0.06

1

9

0.32

14

23

0.56

10

10

0.30

3

5

73.5

1992

2015

0.44

8

10

0.50

20

24

0.50

7

10

0.30

3

5

4076

84.7

1992

2015

0.31

5

10

0.33

16

24

0.55

11

10

0.60

6

5

28

6007

78.5

1997

2015

ENA

--

1

0.50

9

14

0.44

7

10

0.38

3

5

29

Devil’s Creek

97.0

1999

2015

0.67

4

3

0.47

15

17

0.33

6

10

0.20

2

5

30

Dry Creek

68.0

1992

2015

0.10

2

10

0.29

14

24

0.30

6

10

0.40

4

5

31

4851

65.9

1992

2013

0.25

5

10

0.18

7

23

0.00

0

9

0.00

0

4

32

6600

70.7

1992

2014

0.38

3

4

0.36

5

11

0.00

0

6

0.00

0

4

33

Noname Creek

77.6

1992

2012

0.38

5

10

0.36

5

21

0.00

0

7

0.00

0

3

34

Pardee South

71.5

2004

2015

ENA

--

0

0.31

5

11

0.31

5

9

0.25

2

5

35

Boulder Creek #3

104.1

1992

2010

0.00

0

10

0.13

4

16

0.67

4

3

0.00

0

0

36

Boulder Creek #2

78.9

1992

2015

0.33

6

10

0.31

11

22

0.17

2

8

0.10

1

5

37

Camp Gate North

76.6

1992

2014

0.83

15

10

0.54

15

21

0.00

0

7

0.00

0

4

38

Boulder Creek #5

96.9

1997

2015

0.50

2

4

0.43

6

12

0.00

0

6

0.00

0

4

39

Camp Gate South

72.4

1992

2015

0.25

5

10

0.29

11

24

0.20

2

10

0.50

2

5

40

Mt. Andy

95.7

1994

2015

0.00

0

5

0.25

5

15

0.38

3

6

0.50

1

2

41

North Goodman Prairie

130.3

1992

2015

0.29

4

10

0.27

6

22

0.50

2

8

1.00

2

5

42

Graham Creek

89.3

1992

2014

0.40

8

10

0.29

12

23

0.14

2

9

0.00

0

4

43

EBF

74.3

1992

2015

0.69

11

9

0.50

22

23

0.40

8

10

0.50

5

5

44

Salmon Creek #3

77.1

1992

2015

0.80

8

9

0.36

10

21

0.13

2

8

0.00

0

5

DCA #

DCA Site Name

Acres

Starting
Year of
Occupancy

Year Last
Occupied

24

Noisy Creek

129.7

1992

25

4230 #1

76.0

26

Canyon Creek #1

27

aENA

– Estimate Not Available because reproductive status was unknown or site was not occupied.

Forest HCP

5-31

Table 5-1.1 Characteristics of Potential Replacement or Adaptive Management Dynamic
Core Areas established during the first five years of plan implementation. 6
Adaptive
Management
DCA #

DCA Site Name

Acres

Starting
year of
Occupancy

Fecundity
20142018

#
Fledglings

# Years
Occupied
20142018

45

Winchuck River

93.6

2011

0.83

5

5

46

Tip Top Ridge

94.9

2016

0.75

3

4

47

Sullivan Gulch

89.7

2010

0.5

4

5

48

Quarry Creek

92.4

1992

0.3

3

5

49

Mad River STS

97.5

2012

0.4

4

4

50

4107

92.4

1992

0.2

2

5

51

Blue Blossom

97.1

2010

0.6

6

5

52

5700

90.3

1992

0.4

4

5

53

Mad River Overlook 90.1

2015

0.5

2

4

54

Noname North

93.1

2013

0.33

2

5

55

Salmon Creek #2

93.5

1992

0.75

6

5

56

C2300

90.0

1992

1.0

2

5

Landscape Management Commitment Three (Objective 1B): Green Diamond will establish an
initial set of 44 DCAs in the IPA immediately upon issuance of the ITP (Table 5-1). Green Diamond
designates 44 DCAs in the IPA and will maintain a minimum of 44 DCAs in the Plan Area
throughout the term of this FHCP. Green Diamond selected the initial DCAs because of their
demonstrated ability to provide high site occupancy and fecundity for NSOs and because they
provide a good spatial distribution across the IPA.
5.3.1.4.2 The criteria applicable to all DCAs are as follows:
•

DCAs are designed to provide a core nesting area for a single pair of NSOs with a
minimum no-harvest core area of 89 acres of nesting/roosting habitat where available.

The 12 Adaptive Management DCAs are identified and established for the initial five years of plan implementation to
account for any replacement of DCAs that may occur after the initial five years of implementing barred owl experiments
and to provide additional options for Adaptive Management measures that may be necessary during plan
implementation. These 12 replacement or Adaptive Management DCAs will be managed by Green Diamond with the
exceptions that the OMU spacing criteria and the adjacency restrictions (Section 5.3.1.4.2) do not apply to the
replacement Adaptive Management DCA sites. After the fifth anniversary of the FHCP effective date, Green Diamond
will be free to manage the Adaptive Management DCA sites as they would any other NSO site subject to the FHCP
unless an Adaptive Management DCA site has been designated as a DCA going forward.

6
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•

NSO sites within DCAs will be managed to include within a 0.5-mile circular buffer (502
acres):
−
−

•

•
•

89 acres of forest stands 46 years old and older, and
233 acres of stands 31 years old and older

Clearcut timber harvest immediately adjacent to a DCA (i.e., harvest unit boundary is in
contact with the DCA boundary) must comply with adjacency requirements providing a
biologically more conservative strategy. These requirements include adjacent stands
being at least 6 years old or 10 feet tall, but not < 6 years with other harvest units that are
also immediately adjacent to the DCA. This provision essentially doubles requirements of
the current (2013) California Forest Practice Rules regarding age and tree regrowth in
adjacent stands and by providing time for recolonization of woodrats, is designed to
improve foraging habitat conditions in forest stands adjacent to DCAs. This provision does
not change FPR for separation of units, or distances of separation, or size of individual
harvest units. Should FPRs change during the term of this FHCP, adjacency requirements
will be implemented as stated in this section (i.e., based on adaptation of FPRs in place
upon signing), or future requirements of revised FPRs, whichever provides more biological
conservation value to the covered species. The size of even-age management units,
which can be no more than 20 acres for non-shovel yarded ground-based systems, 30
acres for aerial, cable or shovel yarding systems, and 40 acres when justified according
to specified criteria (14 CCR 913.1[a][2]).
The distance between even-age management units, which must be “separated by a logical
logging unit that is at least as large as the area being harvested or 20 acres, whichever is
less, and must be separated by at least 300 feet in all directions” (14 CCR 913.1[a][3]).
The timing of the harvest of contiguous even-age management units, which cannot occur
unless regenerating stand in a previously harvested, adjacent clearcut unit is at least 5
years of age or 5 feet tall, and three years of age from the time of establishment on the
site (14 CCR 913[a][4][A]).

5.3.1.4.3 Transition from 1992 Set-Asides to DCAs
Upon FHCP approval, all set-aside areas defined in the NSO HCP (Green Diamond, 1992) that
are not included in a newly designated DCA will be available for timber harvest (Table 5-2).
However, Green Diamond will plan and implement harvesting of these former set-asides within
the Plan Area to maximize the persistence of any existing NSO sites. Green Diamond will do this
using a pattern of harvest unit layouts that will avoid the core nesting area until the final harvest
unit(s) within that set-aside. Depending on the size of the former set-aside area, the actual
displacement of an NSO site will not occur for 5 to 15 years following FHCP approval. The
importance of this lag in harvesting in or near NSO sites within former set-asides is that it will
allow the NSO sites to be replaced with new DCAs that are projected to develop in the Plan Area,
according to criteria described in Section 5.3.1.4.4, below).
Landscape Management Commitment Four (Objective 1B): Upon approval of this FHCP,
timber harvesting within formerly designated set-asides in the Plan Area that are not designated
as DCAs will be planned and implemented to delay take of any existing NSO sites within the
former set-aside. Owl sites within formerly designated set-asides with a history of high rates of
occupancy and/or reproduction (i.e., highly functional) have been included in the initial DCA
network, and will be protected consistent with provisions for DCAs. Other owl sites within formerly
designated set-asides not included in the initial DCA network may be subject to take, depending
on their history of occupancy, and actual scheduling and location of future timber harvest.
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However, harvest units within these areas will be scheduled in a manner to delay take of NSO
sites as long as possible within the constraints of the FPRs adjacency requirements. The harvest
unit containing the current NSO site will be the last unit scheduled in the harvesting sequence.
Any such taking will be accounted for, according to take accounting procedures described in
Section 6.
5.3.1.4.4 DCA Monitoring, Spatial Distribution and Replacement
An important component of the NSO conservation strategy is a well-distributed array of protected
nesting core areas, (DCAs) with high occupancy and good fecundity. However, it is also critical
that the location of DCAs be dynamic, because they occur on a changing managed landscape.
The purpose is to allow the location of DCAs to move through time to maintain their biological
functionality while also providing flexibility in timber harvesting. As noted in Section 4.3.1, Plan
Area-wide habitat fitness potential is projected to generally increase throughout the life of this
FHCP, but at any given location, the quality of the habitat to support survival and fecundity of
NSOs will fluctuate through time. The Lower Mad River Case Study provides direct support for
the dynamic nature of habitat as projected by the habitat fitness model (Section 4.3.1). This means
location of DCAs will move over time either because they are no longer functional (i.e., they no
longer support high occupancy and fecundity) and there are other highly functional DCAs which
can replace them, or because there are redundant functional DCAs within the same sub-basin.
Assuming the NSO population responds as the habitat models project, and as already
demonstrated in portions of the Plan Area, over time Green Diamond will be able to delineate new
DCAs to replace pre-existing DCAs. In order to maintain the biological value of the DCAs, Green
Diamond will only replace DCAs when all the selection criteria are met.
Any DCA replacements must meet certain spacing criteria. Green Diamond’s ownership has
multiple Owl Management Units (OMUs) of 20,000 to 60,000 acres based on physiographic
and/or biological factors. OMUs are large enough to potentially support 10 to 15 NSO sites (Table
5-3). Map 5-2 describes the location and boundaries of these OMUs. 7 To ensure a well-distributed
array of DCAs without excessive clumping, a new DCA must replace a DCA in the same OMU or
in the immediately adjacent OMU. Where possible, preference will be afforded to new DCAs that
occur in the OMU that most closely borders the replaced DCA. . The location of a new DCA should
also mitigate the risk of concentrating multiple DCAs vulnerable to the same localized adverse
impact, such as a wildfire.
A DCA may be replaced when it has declined below or otherwise does not meet the biological
thresholds for a DCA (i.e., mean annual occupancy ≥0.75 and mean fecundity ≥0.25 averaged
over the last four years). The biological thresholds for a DCA could be revised in the future as
new methods will likely incorporate estimates of fecundity and occupancy into a single parameter
estimate. Green Diamond will use accepted methods for occupancy analysis to develop a new
and equivalent biological threshold for designation and replacement of DCAs. As previously
stated, the strategy for DCAs is to maintain the most productive NSO sites as DCAs across the
Plan Area. In order for a site to be productive, it must first be occupied by a pair of NSO and that
pair of NSO must successfully nest and fledge young. Therefore, upon review and approval of
the Service, a single parameter estimate that incorporates both occupancy and reproductive
success could be the future measure of DCA function. The determination whether to replace the

7 OMU boundaries may be subject to modification in the future, with the concurrence of the Service, to account for
future potential refinements in the habitat fitness model or modifications in how Green Diamond validates the habitat
fitness model.
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DCA will be based on an assessment of the potential causes of the decline in biological function
of the NSO site. If the decline is likely the result of a stochastic or transitory factor (i.e., turnover
at the site where a previously resident NSO is replaced by a new NSO), but the habitat fitness
and occupancy models indicate the site should be biologically valuable, the site will not
automatically be a candidate for replacement. Regardless of the replacement justification, a
replacement DCA must be located within the same or adjacent OMU, and must either meet the
DCA biological thresholds described above or at least have a substantially higher (approximately
25%) mean annual occupancy and mean fecundity than the DCA to be replaced.
Green Diamond may also replace a DCA for economic reasons or to meet other Green Diamond
objectives, so long as the replacement DCA is located within the same or adjacent OMU, and the
replacement DCA either meets the biological threshold criteria (i.e., mean annual occupancy
≥0.75 and mean fecundity ≥0.25 averaged over the last four years) or has a substantially higher
(approximately 25%) mean annual occupancy and mean fecundity.
Green Diamond will not replace any DCAs for at least 5 years after the Conservation Program
has been in effect. This is because barred owls play a role in both the occupancy and reproductive
productivity of NSOs (Diller et al., 2016) and it may take five years to allow NSO to select sites
strictly on habitat quality. Knowing the annual status of existing and potentially new DCAs will be
important. Green Diamond will survey DCAs annually using a protocol that achieves an overall
95% probability of detecting NSOs if they are present (Appendix H).
Green Diamond will monitor all NSO sites in current DCAs throughout the life of this FHCP.
However, following model validation, survey requirements will be relaxed and all potential new
DCA sites will not be known. Although not required under the conservation strategy of this FHCP,
it will be in Green Diamond’s best interest to survey for potential new DCAs that will provide for
flexibility in exchanging DCAs. However, in the unlikely event that no potential replacement DCAs
are known and the demographic performance (occupancy and fecundity) of a DCA declines below
the threshold for establishing new DCAs (i.e., mean annual occupancy ≥0.75 and mean fecundity
≥0.25 averaged over the last four years), surveys to locate a replacement DCA will be required.
The habitat fitness or multi-state occupancy model (Section 5.3.5.1.2) could be used to locate at
least three owl sites in the same or adjacent OMU with the highest habitat potential. These sites
will receive annual site visits to determine occupancy and reproductive success to determine
which would provide a suitable replacement DCA for the underperforming DCA.
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Table 5-2. Schedule of Set Asides and NSO sites that have occupied these areas (1992-2015).
Set Aside Name

Acres

Site Name

Mean
Fecundity

Total Fledglings

Years
Occupied

Year Last
Occupied

FHCP Site
Status

4076

297.1

4076

0.36

16

22

2015

DCA

4128

0.10

1

7

2015

Base_1b

4300

0.00

0

6

2015

Base_1

4230

77.0

4230#1

0.32

14

23

2015

DCA

4850

875.9

4850

0.41

9

11

2002

Base_2c

4851

0.18

7

23

2014

DCA

6600

0.42

5

10

2014

DCA

Bear Creek

0.17

1

3

2002

Base_1

Maple Creek #1

0.31

5

19

2015

Base_1

Maple Creek #2

0.00

0

2

1994

Base_1

5700

76.2

5700

0.13

6

23

2015

Base_1

6007

193.8

6007

0.50

9

14

2015

DCA

Bald Mt. Creek

61.2

Bald Mt. Creek

0.20

4

10

2002

Base_2

Black Dog Creek

167.7

Lower Dry Creek

0.27

6

13

2015

Base_1

Blue Creek Cabin

498.8

Blue Creek Cabin

0.14

3

14

2006

DCA

Boulder Creek

1987.8

Boulder Creek #1

0.21

3

8

2015

Base_1
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Table 5-2. Schedule of Set Asides and NSO sites that have occupied these areas (1992-2015).
Set Aside Name

Acres

Site Name

Mean
Fecundity

Total Fledglings

Years
Occupied

Year Last
Occupied

FHCP Site
Status

Boulder Creek #2

0.31

11

22

2015

DCA

Boulder Creek #3

0.13

4

16

2010

DCA

Boulder Creek #4

0.00

0

3

2013

Base_2

Boulder Creek #5

0.60

6

11

2015

DCA

Camp Gate

0.00

0

5

2015

Base_1

Camp Gate North

0.55

11

12

2012

DCA

Camp Gate South

0.25

8

18

2011

DCA

Bug Creek

371.5

None

ENAa

---

0

---

---

Cal Barrel

192.5

Cal Barrel

0.10

2

11

2009

Base_1

Camp Bauer

241.1

Camp Bauer

0.33

12

20

2015

DCA

Jiggs Creek

0.21

5

13

2006

Base_2

Canyon Creek

188.3

Canyon Creek #1

0.29

7

14

2015

DCA

Devil's Creek

113.3

Devil's Creek

0.00

0

1

1999

DCA

Dolly Varden

374.2

Dolly Varden

0.25

2

5

2006

DCA

EBF

111.6

EBF

0.50

22

23

2015

DCA

Fawn Prairie

242.3

None

ENA

---

0

---

---
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Table 5-2. Schedule of Set Asides and NSO sites that have occupied these areas (1992-2015).
Set Aside Name

Acres

Site Name

Mean
Fecundity

Total Fledglings

Years
Occupied

Year Last
Occupied

FHCP Site
Status

H131

166.9

H131

0.00

0

1

1993

Base_1

Humbug Creek

162.6

Humbug Creek

0.33

8

19

2014

Peripheral

Johnson Creek

125.2

None

ENA

---

0

---

---

Little Deer Creek

680.8

Deer Creek

0.50

3

6

1997

Peripheral

Little Deer Creek

0.29

4

12

2013

Peripheral

Lower Tully Creek

376.1

None

ENA

---

0

---

---

Lupton Creek

249.0

Lupton Creek #1

0.31

10

21

2015

DCA

Lupton Creek #2

0.25

1

7

2009

Base_1

Lupton Creek #3

0.00

0

11

2014

Base_2

McCloud Creek

174.9

None

ENA

---

0

---

---

Mettah Creek

176.3

None

ENA

---

0

---

---

Morek Creek

1002.7

None

ENA

---

0

---

---

Mule Creek

853.1

Denman Creek

ENA

---

1

2002

Base_2

Mule Creek

0.07

1

13

2015

Base_1

7000

0.24

8

21

2015

Base_1

Noname Creek

0.50

4

10

2012

DCA

No Name Creek

735.2
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Table 5-2. Schedule of Set Asides and NSO sites that have occupied these areas (1992-2015).
Set Aside Name

Acres

Site Name

Mean
Fecundity

Total Fledglings

Years
Occupied

Year Last
Occupied

FHCP Site
Status

Upper Noname Creek

0.00

0

6

2003

Base_1

Old 299

172.1

Old 299 #1

0.19

9

24

2015

DCA

Poverty Creek

363.9

Poverty Creek

0.22

7

18

2015

Base_1

Puter Creek

127.8

Quarry Creek

0.21

6

17

2015

Base_2

Redwood Creek

181.1

Dick Bird

0.25

1

3

2007

Base_1

Roddiscraft/Powerline

312.3

Powerline North

1.00

2

1

2009

Base_1

Roddiscraft Powerline

0.00

0

1

2011

Base_1

Snow Camp Creek

0.50

2

2

1995

Base_2

Salmon Creek #3

0.20

4

14

2015

DCA

Salmon Creek #5

0.00

0

2

2012

Base_1

Salmon Creek

218.0

SF Bald Mt.

130.0

SF Bald Mt. Creek

0.18

7

22

2015

DCA

T300

71.8

T300

0.00

0

9

2012

Base_1

Upper Tully Creek

239.5

Upper Tulley Creek

0.50

2

4

1996

Base_2

Walsh

148.2

Middle Salmon Creek

0.30

3

5

2015

Base_1

Walsh

0.18

4

11

2015

Base_1

Williams Ridge

ENA

---

1

1995

Base_2

Williams Ridge

261.8
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Table 5-2. Schedule of Set Asides and NSO sites that have occupied these areas (1992-2015).
Set Aside Name

Acres

Site Name

Mean
Fecundity

Total Fledglings

Years
Occupied

Year Last
Occupied

FHCP Site
Status

Wiregrass

229.0

None

ENA

---

0

---

---

aENA

– Estimate Not Available because reproductive status was unknown or no site occurs within set aside.

bBase_1

indicates active NSO sites that will occur outside DCAs after implementation of this FHCP.

cBase_2

indicates vacant (unoccupied for 3 consecutive years) NSO sites occurring outside DCAs after implementation of this FHCP.

Note: Estimates of mean fecundity are derived from site-years when reproductive data was determined based on protocol surveys and
NSO were located within the boundaries of set asides. FHCP site status code refers to the resultant management of the site after
implementation of the plan.
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Table 5-3. OMUs used to evaluate active NSO sites within geographical areas of somewhat
similar habitat composition and management history.
OMU Name

OMU
Acres

# Active NSO
sites

#DCAs

1

Smith River

27,543

3

0

2

Wilson, Hunter, Terwer Creeks

44,171

11

5

3

McGarvey, Ah Pah, Surpur Creeks

30,281

0

0

4

Tectah, Mettah, Roach, Tully Creeks

55,668

9

7

5

Maple Creek

40,004

4

0

6

Redwood Creek

27,835

9

8

7

Little River

34,534

2

0

8

North Fork Mad River

26,467

11

6

9

Lower Mad River, Jacoby Creek

24,915

31

8

10

Upper Mad River, - Upper Redwood
Creek

22,848

17

8

11

Humboldt Bay, Eel River

24,085

23

2

OMU #

Note: The OMUs serve as the basis for maintaining an appropriate spatial distribution of DCAs
and grouped into three regions, a basis for model validation. For purposes of habitat model
validation within the Plan Area, OMUs were combined within three regions. The north region
combines OMUs 1 through 4, a central region combines OMUs 5-8 and a southern region
combines OMUs 9 through 11.
Landscape Management Commitment Five (Objective 1B): Monitoring, spatial distribution,
replacement, and addition of DCAs will be governed by the following set of rules:
•
•

•

Green Diamond can delineate new DCAs to replace existing DCAs, but a replacement
DCA must be in the same NSO OMU, or if the DCA is near the border of an OMU, the
OMU immediately adjacent.
Green Diamond will evaluate DCAs for potential replacement if there is reduced biological
functionality. A replacement may be warranted, if the new DCA meets or exceeds the DCA
functional criteria (i.e., mean annual occupancy ≥0.75 and mean fecundity ≥0.25,
averaged over the last four years) or has a substantially higher (approximately 25%)
occupancy and fecundity relative to the DCA to be replaced.
Green Diamond may replace a DCA for economic reasons or to meet other company
business objectives if the new DCA meets the DCA functional criteria or has substantially
higher (approximately 25%) occupancy and fecundity relative to the replaced DCA with no
extenuating circumstances.
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•
•
•

Green Diamond will not replace DCAs for at least five years after the Plan Area-wide
barred owl experiment has gone into effect.
Green Diamond will survey DCAs annually using a protocol designed to achieve an overall
95% probability of detecting NSOs if they are present.
Green Diamond will designate one additional DCA for each incremental net increase in
the Plan Area of 8,000 acres added to the IPA. Each additional DCA will be located within
the scope of the added Covered Lands and will either meet the criteria for a DCA or be
designated as a contingent DCA with the concurrence of the Service.

In the past, commercial thinning and unevenaged silviculture under California FPRs was a minor
component of Green Diamond’s silvicultural treatments. Accordingly, these practices were not
evaluated for effects on habitat for Covered Species in the Plan Area. Accordingly, ‘silviculture’
will be included as a covariate in analyses of site occupancy for NSO and fisher, or an analysis
of fecundity, or lambda for NSO. If the ‘silviculture’ covariate enters any of the top competitive
models for any of these analyses, Green Diamond will initiate studies to assess the habitat value
of stands generated from other silvicultural prescriptions (Section 5.3.6).
Landscape Management Commitment Six (Objective 1A, 1D): Green Diamond will include
‘silviculture’ as a covariate in analyses of site occupancy for NSOs and fisher, or an analysis of
fecundity, or lambda for NSOs.
•
•

If the ‘silviculture’ covariate enters any of the top competitive models for any of these
analyses, Green Diamond will initiate studies to assess the habitat value of stands
generated from silvicultural prescriptions other than regeneration harvest.
If research indicates that silvicultural prescriptions resulting in retention of important
habitat conditions, such as moderate to high canopy closure, multi-layered stands, or
understory conditions more favorable to Covered Species, Green Diamond will consider
adaptive management options (Section 5.3.6) to implement these silvicultural practices to
improve conservation of those species.

5.3.2 Retain and Recruit Targeted Habitat Elements
When planning timber harvests, Green Diamond will include measures providing long-term
retention and recruitment of late seral habitat elements beneficial to NSOs, fisher and tree voles.
In addition to retention associated with riparian areas (Section 5.3.1.3), the primary mechanism
for retaining and recruiting late seral structure includes group and individual tree retention in
harvest units in conjunction with the TREE plan described below.
The basis for TREE guidelines are standards initially developed under Green Diamond’s NSO
HCP (Green Diamond, 1992). Although Green Diamond initially created these retention guidelines
specifically to accelerate future NSO habitat development, these same wildlife trees will likely
provide most of the future late seral wildlife structure. In 2005, Green Diamond provided additional
guidance on tree retention within its ownership in the Terrestrial Dead Wood Management Plan
(Green Diamond, 2005). The goal of the document was to provide additional clarification and
guidance on types, amounts and placement of green and dead tree retention at various spatial
scales. With modifications and augmentations to address the needs of all the Covered Species,
this original document served as the foundation for the new TREE document, which is the guide
for tree retention under this FHCP (Appendix E).
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The amount of tree retention within harvest units will be guided by retention required for riparian
and geological areas (Section 5.3.1.3). When a unit lacks riparian or geological retention, Green
Diamond’s terrestrial retention will include a minimum of a one-half acre or larger HRA or smaller
groups of trees (clumps) or scattered trees equivalent to the per acre retention requirement
specified in the TREE. Green Diamond will retain trees with larger diameters and the highest
quality existing structure first, followed by lower biological quality trees. Special consideration for
retention is also given to specific conifer and hardwood trees that possess existing structure such
as den or nest cavities. In harvest units, where they exist, evergreen hardwoods will be marked
for retention at a level of two trees per acre of even-age harvest.
In areas dominated by evergreen hardwood species, Green Diamond will orient retention toward
these species with emphasis placed on larger trees within the stand. Regardless of the amount
of riparian or geological retention, at least two evergreen hardwoods will be retained per acre
throughout the unit as scattered trees. If the harvest area is lacking in riparian or geological
retention, an HRA of at least one-half acre will be designated in addition to the scattered retention
of hardwood trees and other conifer trees with high value to wildlife. If suitable areas for HRA
designation do not exist, the equivalent area in tree clumps is permissible. Green Diamond will
emphasize retaining the larger trees with existing structure, but in the absence of this habitat
element, the largest hardwoods should be retained for future habitat. The scattered retention
focuses on providing dispersed den and rest tree opportunities for non-volant species like fisher.
The scattered retention could provide future nesting opportunities for NSOs, but this species is
more capable of accessing clumped retention within the managed landscape. The combination
of clumped and scattered retention is likely to benefit a variety of species.
Green Diamond’s goal is to make a concerted effort to retain all snags (defined as a standing
dead or mostly dead tree) unless they constitute a clear safety or fire hazard. Certain wildlife
species have a strong connection with downed Coarse Woody Debris (CWD), but studies to date
on Green Diamond’s ownership have shown little direct association between any wildlife species
and CWD. The only exception is that fisher show a weak association with areas having a higher
density of fir logs (Klug, 1997). There are no amphibian species in this area closely tied to CWD
and unlike studies in other parts of its range; NSOs within Green Diamond’s ownership do not
show an association with CWD. In spite of this, Green Diamond believes CWD plays an important
role in nutrient cycling and overall structural diversity of stands, and may have important indirect
benefits to a variety of species.
Green Diamond’s general policy is retaining all non-merchantable CWD within stands. Future
CWD recruitment will result directly from natural tree mortality (stem exclusion, disease, animal
damage, etc.) within developing stands as well as the retention of existing snags and green wildlife
trees. Since they do not likely provide critical wildlife habitat, Green Diamond may remove
merchantable redwood logs without internal rot outside watercourses. Broadcast burning
occasionally results in the loss of CWD, but Green Diamond strives for low intensity burns only
consuming smaller (<2 inches diameter) material. For the same reasons, Green Diamond
considers trees and snags with large hollows critical conservation elements on the managed
landscape, large woody debris with hollows or large cavities generally have relatively greater
value to wildlife compared to pieces without cavities or with small cavities.
Green Diamond will monitor and report the amount of pre- and post-harvest tree and snag
retention in annual reports to the Service. During harvest unit layout, foresters will document the
number of green trees planned for retention and estimate the number of snags per acre. After
harvest and any slash burning activities, the units will be visited to estimate the quantity of post-
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harvest green trees and snags. Green Diamond will store this information in a database for future
analyses and reporting of compliance under this FHCP.
Habitat Element Retention Commitment One: Green Diamond shall implement the TREE
Guidelines for Green (Live) Tree and Snag Retention (Objective 2A)
A. Candidate Tree Selection:
•
•
•
•
•
•
•

Retain large defective trees using the TREE’s tree retention scorecard
Retain defective or poorly formed trees, e.g., animal damaged, forked top, broken top,
mistletoe broom, etc.
Retain a mix of conifers and hardwoods (approximately 50/50 mix where possible
Retain conifer species preference: Douglas-fir, hemlock, white fir, cedar, spruce, redwood
Retain hardwood species preference: tanoak, Pacific madrone, California laurel,
chinquapin
Consider protection from wind throw and site preparation burning when designating HRA
and tree clump locations
Retain trees with the average diameter equal to or greater than the average diameter of
trees in the THP area

B. Retention Guidelines – Evaluate the method and level of tree retention needed within
each THP unit as follows:
•

Conifer Dominated Harvest Areas 8 with RMZ Retention:
−
−

•

Conifer Dominated Harvest Areas without RMZ Retention:
−
−
−

−

•

−

9

Retain all scorecard trees ≥7
Retain other conifer at a minimum rate of one tree per clearcut acre.
Retain other qualifying evergreen hardwoods at a rate of two trees per clearcut acre
where they exist. If the unit lacks hardwoods to meet minimum retention standards,
retain an additional conifer up to two trees per acre if harvest unit is in a one or two
tree per clearcut acre retention area.
Retention should be a combination of approaches (HRA, tree clumps or scattered
trees). HRAs are typically prescribed in cable yarding areas since this type of clumped
retention is more practical in these areas. Trees retained in Streamside Management
Zones (SMZs) and Class III Tier B areas count toward overall tree retention.

Hardwood Dominated Harvest Areas 9 with RMZ Retention:
−

8

Retain all scorecard trees ≥7
Retain other evergreen hardwoods at a rate of two trees per clearcut acre where they
exist

Retention in all hardwood dominated areas is at least two trees per clearcut acre
regardless of the watershed
Retain all scorecard trees ≥7

Forest stands with >15,000 board feet of conifer per acre.
Forest stands with <15,000 board feet conifer per acre and dominated by hardwood stems.
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−
•

Retain scattered or clumped evergreen hardwood trees at a rate of two trees per
clearcut acre and also retain conifer trees scoring ≥7

Hardwood Dominated Harvest Areas without RMZ Retention:
−
−

Retain all scorecard trees ≥7
Retain ½ acre HRA or clumps totaling 0.5 acres and scattered evergreen hardwood
trees at a rate of two trees per clearcut acre

C. Relationship with Snag and RMZ Retention – Live tree retention is in addition to snag and
RMZ retention. Green trees retained as described in these retention guidelines will augment
structure provided by snag retention and within AHCP areas, i.e., Green Diamond will not
include retained snags and trees left within RMZs as part of the count for Wildlife Tree
Retention.
D. Live Tree Retention Scoring Criteria Used for Identification of Existing Wildlife Habitat
Elements (Appendix E, TREE for definitions):
•
•

Dbh – Conifers ≥30 inches and Hardwoods ≥18 inches (3 points)
Bole features:
−
−
−

•
•
•
•

Trees with an internal hollow or large cavity (4 points)
Trees with a small cavity, internal rot or mistletoe broom (2 points)
Trees with crevice cover, i.e., loose or deeply furrowed bark (1 point)

Crown features – Trees with complex crown, lateral large limbs, epicormic branching (1
point)
Vole nest factor – Tree containing an active or remnant tree vole nest having canopy
connectivity with existing RMZ/Geological retention (2 points) and all others (1 point)
Unit scarcity factor, i.e., post-harvest density of late seral habitat elements, <1 acre (2
points), >1/acre but <2/acre (1 point), >2/acre (0 points)
Watershed scarcity factor, i.e., planning watershed factor is determined programmatically
and is added to the total score, impaired or special wildlife value (1 point), all others (0
points)

5.3.3 Protection of Individuals of the Covered Species
Consistent with the criteria for approval of a habitat conservation plan under ESA Section 10, the
Operating Conservation Program of this FHCP incorporates measures to avoid and minimize the
risk of taking Covered Species as well as measures to mitigate incidental take. This describes
measures that Green Diamond will implement to avoid and minimize the risk of take.
5.3.3.1

Northern Spotted Owl

Because NSOs are a federally-listed species, the specific objective is to ensure all NSOs
attempting to nest can do so without being harmed or harassed by timber harvest. Green Diamond
will accomplish this objective by conducting pre-harvest NSO surveys in all harvest units planned
for timber harvest during the period when NSOs may be incubating eggs, brooding nestlings or
caring for recently fledged juveniles (21 February through 31 August) or at some time after this
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date as determined by a qualified biologist. Green Diamond will survey timber harvest plans
according to its NSO protocol (see Appendix F for survey protocol).
Covered Species Protection Commitment One (Objective 3A): According to the NSO survey
protocol (Appendix F), Green Diamond will conduct pre-harvest NSO surveys in all harvest units
planned for timber harvest during the period when NSOs may be incubating eggs, brooding
nestlings or caring for recently fledged juveniles (21 February through 31 August) and will avoid
timber harvest in that unit during that period if breeding NSOs are detected, and activities have
the potential to harm, kill or injure NSOs.
5.3.3.2

Fisher

Given that surveys to locate fisher den sites are impractical (i.e., den sites can only be reliably
found using radio telemetry), Green Diamond will not use seasonal surveys or timber falling
restrictions for fisher. Green Diamond’s telemetry studies indicate fisher are sensitive to human
activity and typically flee areas when humans approach on foot. Therefore, it is very unlikely Green
Diamond will fell occupied natal or maternal den trees even if harvest occurs during fisher denning
season (first of March through end of May). Fisher data collected by Green Diamond and from
nearby Hoopa Reservation indicate fisher only den in cavities in relatively large conifers or
hardwoods. Green Diamond will target these trees for retention based on its habitat element
retention plan (TREE) described in Section 5.3.2. In addition, if fisher monitoring reveals an
occupied den, Green Diamond will protect the site with a 0.25-mile radius no-harvest buffer until
it determines the fisher abandoned the den or the kits have been moved to a different den tree
more than 0.25 miles from the harvest area. The confirmed den tree will be retained even after
the den is no longer in active use.
Green Diamond also documented fisher deaths at abandoned or unmaintained water tanks.
Apparently, fishers are highly inquisitive and will jump into water tanks with an unrestricted
opening, resulting in drowning or entrapment. This FHCP mandates, that Green Diamond
maintain and fisher proof water tanks with permanent structures sealing tanks from inadvertent
fisher entry. Included in the first annual report will be a catalog and map of all current and
abandoned water tanks within the Plan Area and documentation that each structure has been
checked at least once a year to ensure that it is secured against potential entry by fishers.
Although the fisher is relatively scarce throughout its range, the Plan Area population is relatively
abundant and may serve as a source population for reintroducing and recovering fisher in other
areas where suitable habitat is available. In 2010, Green Diamond cooperated with and assisted
the California Department of Fish and Game (now California Department of Fish and Wildlife,
CDFW), the Service, and Sierra Pacific Industries (SPI) in capturing fisher on Green Diamond
property. Captured fisher were relocated to available habitat in the Stirling Management Area, a
160,000-acre tract of timberland in northern California that is owned by SPI. Under a Candidate
Conservation Agreement with Assurances (CCAA) between SPI and the Service (Enhancement
of Survival Permit [TE 166855-0], SPI received regulatory assurances for reintroducing fisher into
key habitat areas without unacceptable SPI risk for unlawful timber harvest should the fisher be
listed under the ESA. The capture and handling of fisher was also authorized by the CDFW.
Although professional biologists perform the capture, handling and relocation of fisher in
accordance with safeguards designed to minimize stress or injury to the animal, the potential
remains that take will result due to stress, injury or even death. Because a healthy fisher
population will likely persist, the Plan Area could again serve as a source population for fisher
capture and reintroduction/relocation in other portions of its range during this FHCP term. Fisher
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capture and relocation is not an essential management activity that could result in incidental take
and for which Green Diamond is in need of regulatory assurances. However, for purposes of
fisher conservation and recovery, Green Diamond is willing to cooperate with and provide
technical assistance to the Service, CDFW, and the owners or managers of habitat proposed for
fisher reintroduction, provided that the capture and relocation of fisher from the Plan Area will not
compromise the fisher occupancy and population objectives of this FHCP.
Covered Species Protection Commitment Two (Objective 3B): If fisher monitoring (Section
5.3.5.2) or other activities reveal an active den, the site will be protected with a 0.25-mile radius
no-harvest buffer until it has been determined that the den has been abandoned or the fisher kits
have been moved to another den tree more than 0.25 miles from the harvest area. Any confirmed
den trees will be retained.
Covered Species Protection Commitment Three (Objective 3B): Green Diamond will ensure
all water tanks and pipes used for timberland management in the Plan Area are fisher-proofed to
prevent entrapment and/or drowning. Green Diamond will ensure that any such facility or structure
found to not be secured in the future will be repaired, retrofitted, or replaced in a timely manner
to ensure its inaccessibility to fishers. Included in the first annual report will be a catalog and map
of all current and abandoned water tanks within the Plan Area and documentation that each
structure has been checked at least once a year to ensure that it is secured against potential entry
by fishers.
Covered Species Protection Commitment Four (Objective 3B): Green Diamond will cooperate
in any Service- and CDFW-approved fisher capture and relocation/ reintroduction recovery
project, following guidelines for fisher protection during the capture and relocation process and
provided that removal of individual fisher does not compromise the fisher occupancy and
population objectives of this FHCP.
5.3.3.3

Tree Voles

Tree voles are inherently difficult to survey for, and the most effective approach to determine if a
potential tree vole nest is occupied is to climb the tree and search the structure. The act of
searching may cause some damage to the nest and prompt the inhabitant to flush from the nest.
This is not a feasible survey approach to apply to management of Covered Activities over
hundreds of thousands of acres. Further, given the stochastic nature of tree vole nests and the
susceptibility of tree voles to predation by at least seven avian and mammalian predators, Green
Diamond does not propose to actively identify and protect potential or occupied tree vole nests
during harvesting activities. The one exception is the RMZs and geological areas where individual
inspection and marking of harvest trees is required, but even in these limited areas, it is not
feasible to identify all vole nests to completely avoid take of voles. However, the best potential
nest trees are the largest trees with structural deformities and cavities. Green Diamond will protect
these trees as part of the targeted protection under TREE (Section 5.3.2) in all portions of harvest
units. In addition, Green Diamond will protect a large percentage of tree vole nests through
requisite riparian, geologic or other terrestrial retention during the timber harvest planning process
(Section 5.3.1). These areas will serve as population sources for recolonization of harvest areas
as adjacent stands develop sufficient age and structure suitable for vole habitat.
Covered Species Protection Commitment Five (Objective 3C): When, in limited
circumstances, Green Diamond conducts partial harvesting activities within RMZs and geological
areas, it will avoid felling trees containing tree vole nest(s). Foresters will inspect potential harvest
trees before marking to avoid felling trees with active or remnant vole nests.
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5.3.3.4

All Covered Species

Public and private timberlands in and around the Plan Area have experienced an epidemic of
unauthorized entry and use for cultivation of marijuana crops. Excessive and unlawful use of
pesticides and, in particular, rodenticide, is associated with many grow sites where woodrats and
other fauna may feed on marijuana crops. Pesticides are ingested by woodrats and other fauna
such that these poisons enter the food chain where they may persist and be indirectly consumed
by Covered Species such as NSO and fisher. Recent research has confirmed the presence of
rodenticides in the livers of deceased NSO, barred owls, and fishers (Gabriel et al., 2012). Harm
to NSO and fisher may be prevented by discouraging, detecting, and removing unauthorized
marijuana cultivation and associated pesticide use in the Plan Area.
Covered Species Protection Commitment Six (Objective 3D): To discourage and prevent
unauthorized marijuana cultivation and associated abuse of pesticides in the Plan Area, Green
Diamond will maintain a system of controlled access for the Plan Area using locked gates on
roads, security patrols, and written permits for authorized use of the Plan Area. To detect and
remove unauthorized activities, Green Diamond will maintain security patrols for the Plan Area,
conduct at least one annual aerial surveillance for marijuana cultivation hot spots where Covered
Species are likely to be exposed to pesticide use in the Plan Area, and provide annual safety
training for field employees on detection and reporting of suspicious and unauthorized use of the
Plan Area. When unauthorized marijuana cultivation and/or pesticide abuse is detected by Green
Diamond, it will be reported to local law enforcement. If Green Diamond finds evidence of
pesticide abuse that may take Covered Species, it will report the circumstances to the Service for
investigation and possible prosecution.

5.3.4 Barred Owl Research
During the early development of this FHCP, there was growing evidence throughout the species
range that NSO populations were potentially suffering negative impacts from the invasion and
dramatic expansion of the congeneric barred owl into the Pacific Northwest. The expansion
occurred southward from British Columbia and Washington, and barred owls have only recently,
since around 2000, increased on Green Diamond’s ownership to population densities associated
with negative impacts on NSOs. Recognizing that barred owl could reach densities in the region,
as reported for regions to the north, which would have the potential to substantially displace NSOs
in the Plan Area and thwart some of this FHCP habitat conservation measures designed to benefit
NSOs. In particular, maintaining a well distributed array of DCAs with high occupancy and
fecundity, and validation of habitat models (i.e., NSO population increasing in response to
increases in the amount and quality of habitat) could be seriously jeopardized if barred owl
numbers were allowed to continue to increase. Because there had been no research to determine,
using a scientifically rigorous experimental approach, the demographic impact of barred owls on
NSO and how this threat might be addressed, Green Diamond launched the first pilot barred owl
removal experiment. This important first step to support this FHCP was termed Phase One of a
long-term barred owl research program.
5.3.4.1

Phase One Pilot Barred Owl Removal Experiment

A 2008 meta-analysis of NSO populations, including study areas from across the subspecies’
range, concluded that the population on the Green Diamond study area was apparently stable or
increasing until 2001, when it began to decline (Forsman et al., 2011). The 2008 meta-analysis
could not determine cause and effect relationships. However, the presence of barred owls was
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negatively associated with fecundity and apparent survival of NSO and the apparent decline in
NSO coincided with an increase in barred owl numbers.
Although the increase in barred owl was the most probable hypothesis for the decline of NSO on
our study area, experimental studies had not been conducted to isolate the effect of barred owls
from other potential sources that may contribute to NSO population declines. A panel of scientists
reviewed potential experimental designs and concluded that a demographic approach with a
paired BACI experiment design where removal of barred owls was the treatment provided the
greatest inference and statistical power (Johnson et al., 2008). The first draft recovery plan for
the NSO (USFWS, 2008a) and the subsequent revised plan (USFWS, 2011a) expressed the need
for such barred owl experimental removal experiments to be conducted and ultimately the Service
completed an EIS to conduct four barred owl removal experiments throughout the Pacific
Northwest (USFWS, 2013). Green Diamond’s pilot removal proposal was evaluated by the Barred
Owl Work Group, a group formed under auspices of the 2008 Northern Spotted Owl Recovery
Plan (USFWS, 2008a). The group provided support for the experiment, because it was consistent
with the recovery plan and was complementary to the USFWS EIS to conduct barred owl removal
experiments on mostly public lands in Oregon, Washington and California.
The Phase One Pilot Barred Owl Removal Experiment was initiated in 2009 when the Green
Diamond NSO demographic study area was partitioned into areas of approximately equal total
acreage where barred owls were to be lethally removed (treated) and areas where barred owls
would be undisturbed (untreated). The objectives of this experiment were to determine the
feasibility of doing lethal removal of barred owls; estimate the impact of barred owls on NSO
occupancy, fecundity, survival, and rate of population change; and assess the effectiveness of
barred owl removal to allow recovery of NSO in the Plan Area. The field work for this pilot
experiment was completed in 2014 and the results were presented in two peer-reviewed
manuscripts that were published in 2014 and 2016 (Diller et al., 2014, 2016). The following section
describes the key findings of the Phase One Experiment, with a more complete description in
Section 4.3.2 and Appendix C.
Cost and Feasibility - The Phase One Experiment was designed to achieve several objectives
with the first related to the cost and feasibility of doing lethal removal of barred owls. Lethal
removal of vertebrates is often quite controversial for social and ethical reasons, but it is also often
criticized for reasons related to cost and feasibility. Lethal removal of barred owls had never been
done so the first objective of this experiment was to document whether removals could be
conducted efficiently and effectively using practical, humane techniques and at reasonable cost
and staffing levels. Equipment costs were minimal so the primary cost was time spent locating
and removing the barred owls. The treatment effect of the BACI study was to remove all territorial
barred owls from the treated areas, so feasibility was a function of the proportion of known
territorial owls that could be removed.
We collected 73 of 81 territorial barred owls detected from 2009 to 2012 during 122 field visits.
The eight owls not collected were not detected after two or three visits to the site indicating they
had abandoned the site or were no longer exhibiting territorial behavior. It took an average of 2
hours and 23 minutes to collect each barred owl from the time of arrival at a site to the time a
collected bird was completely processed for field data, which typically involved drawing a blood
sample and doing buccal and cloacal swabs. The results were not published, but in subsequent
years when we were no longer doing intensive field data collection, the time was reduced. Most
barred owls were collected within one-half hour of arrival at a site with the average inflated by a
few individuals that were particularly difficult to collect. We concluded that lethal removal of barred
owls was rapid, technically feasible, and cost-effective (Diller et al., 2014).
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Demographic Response of NSO to Barred Owl Removal – Green Diamond’s long-term NSO
demographic study provided almost two decades of pretreatment data from which to estimate the
demographic response of NSO to barred owl removal. The fundamental premise of our classic
BACI experiment was to determine if trends in any of the NSO demographic parameters changed
between treated and untreated areas following treatment (barred owl removal). Specifically, we
estimated occupancy parameters (rates of site occupancy, extinction and colonization), fecundity,
survival and rate of population change pre- and post-treatment to determine if the relationship
among any of these demographic parameters changed post treatment relative to pretreatment.
Based on the theoretical underpinnings of a BACI experiment, any statistically significant post
treatment changes in the parameters of interest can be attributed to the treatment effect (barred
owl removal).
Some of the most important demographic results were that barred owls caused more than a fourfold increase in the estimate of NSO site extinction (i.e., probability that a NSO site will be
abandoned), but following barred owl removal, the extinction rate in the treated areas returned to
normal levels and NSO site occupancy was greater in treated than untreated areas. Furthermore,
apparent survival and the rate of population change (lambda) were both in decline prior to
removal, but these demographic parameters showed significant increases following removal.
Mean apparent survival was 0.859 and 0.822 for treated and untreated areas, respectively.
Probably the most dramatic result was that prior to treatment, mean lambda was declining 3.6%
for all areas, but post treatment, mean lambda was 1.029 (2.9% annual increase) and 0.87 for
treated and untreated areas, respectively. Mean fecundity did not show a significant increase
following treatment due to high annual variation, but the greater number of occupied spotted owl
sites on the treated areas resulted in greater productivity in the treated areas based on empirical
counts of fledged young. The primary conclusion from this initial experiment was that lethal
removal of barred owls allowed the recovery of the NSO population in the treated portions of the
study area (Diller et al., 2016). For more detailed results, see Section 4.3.2 and Appendix C.
5.3.4.2

Phase Two Plan Area-Wide Barred Owl Removal Experiment

The dramatic results from the Phase One pilot removal experiment strongly suggest that a Plan
Area-wide barred owl removal experiment is feasible and cost-effective, and in addition to habitat
management could provide a significant contribution to NSO conservation and recovery.
Accordingly, a Plan-Area wide Barred Owl removal experiment is proposed as a component of
this FHCP to promote NSO recovery and to achieve NSO objectives including validation of habitat
models and maintaining a well-distributed array of occupied NSO sites. The objectives of this
experiment will be essentially the same as the Phase One experiment with the important
difference of determining if similar results can be obtained when the treated areas are
approximately doubled in size and where NSO populations that have been suppressed by barred
owls for a decade or more.
This removal experiment will use the same BACI experimental design with paired treated and
untreated (control) areas except the entire Plan Area will be a treated (i.e., barred owls removed)
except for isolated areas where it may be impractical. The control area will be the Willow Creek
Demographic Study Area, which has been in existence since 1985 and has overlapping datasets
on NSO occupancy, survival, fecundity and rate of population change with Green Diamond’s study
area since 1990. Although it is approximately 20 to 30 miles to the east of and is in a different
physiographic province to Green Diamond’s ownership (California Klamath versus California
Coast), juvenile NSOs regularly disperse between the two study areas, and most importantly,
demographic parameters for the two study areas have mirrored each other closely over the last
two decades until Green Diamond initiated the removal experiment (Dugger et al., 2016). Other
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potential areas that can be used as untreated control areas are adjacent state and national parks
or Forest Service lands, but it is uncertain if the appropriate NSO monitoring will be occurring in
these areas to allow for statistical comparisons.
This experiment is important because it will allow Green Diamond to assess the feasibility of doing
barred owl removal on a much larger scale and after barred owls have been established for
decades and potentially occurring at higher densities. Of particular interest will be barred owl
immigration rates given that the Plan Area will potentially be surrounded by lands supporting high
densities of barred owls. The level of immigration will potentially delay, or even suppress, a
positive NSO demographic response in the future, which will provide valuable information
concerning the recovery of NSOs in other portions of its range. Green Diamond will conduct the
experiment until a statistically significant trend is detected in the parameters of interest (e.g.,
survival, fecundity, lambda, occupancy) between Green Diamond and the Willow Creek Study
Area. We anticipate Phase Two of the experiment to take between 5 and 10 years based on Diller
et al., 2016.
After approximately 5-10 years of implementation of Phase Two and analysis of the data, Green
Diamond will present the results to the Service and CDFW in an Annual Report or separate report.
The specific criteria for determining when Phase Two of the experiment is complete will be a
statistically significant treatment effect on one or more NSO demographic parameters. Green
Diamond, the Service, and CDFW will meet to review the results of the report, and upon
concurrence from the Service and CDFW, Green Diamond will conclude Phase Two of the
experiment and begin implementation of Phase Three. If the analysis shows that the results of
Phase Two are not statistically significant, Green Diamond will continue implementation of Phase
Two with concurrence from the Service and CDFW. If Green Diamond, the Service and CDFW
cannot agree on the results of Phase Two and whether to initiate Phase Three, a scientific review
panel may be consulted for a recommendation. The panel will consist of independent experts in
the subject matter and include at least three members, with the goal that all are agreed upon by
the Service, CDFW, and Green Diamond. If Green Diamond, the Service and CDFW cannot agree
on the members, the Service and CDFW will select one member, Green Diamond will select one
member and all will agree upon the third. The appropriate course of action relative to cessation
or continued implementation of Phase Two, transition to Phase Three, and future analyses will be
taken based on the recommendation of the majority of the panel.
Barred Owl Research Commitment One (Objective 4A): Implement the phase two Plan Areawide barred owl removal experiment (Section 5.3.4.2). All phases of barred owl experiments and
research will require approval from appropriate agencies regarding permits and authorizations.
5.3.4.3

Phase Three Barred Owl Invasion and Co-existence Experiments

The objective of these experiments will be to fine tune suppression of barred owl numbers to
achieve a stable equilibrium in which FHCP NSO objectives are achieved while allowing barred
owls to persist in the Plan Area. Many of the details of these experiments are yet to be determined
subject to the final outcome of Green Diamond’s removal experiment and other ongoing barred
owl studies throughout the range of the NSO.
The first part of the invasion experiment in which barred owls will be allowed to re-colonize
selected areas from which they had been previously removed will provide an opportunity to do an
invasion experiment (Johnson et al., 2008). An invasion experiment is suited to areas with few
barred owls (a low baseline or starting condition) because of insufficient time to expand or
recolonize, which would be the case for the Plan Area after completing the Phase Two
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experiment. An invasion experiment is similar to a removal experiment in that the study area is
divided into treatment and control areas. However, the treatment and control areas are reversed
in the invasion study. Specifically, for the Green Diamond study, this will involve designating
portions of the Plan Area as treatment areas where barred owl numbers will be allowed to increase
naturally or are only partially suppressed and other areas as controls (barred owl-suppressed
zones) in which barred owls will continue to be removed. The hypothesis is that initially NSO vital
rates in treatment and control areas do not differ due to low numbers of barred owls. As barred
owl numbers increase in treatment areas, a threshold will be reached where there are measurable
decreases in NSO vital rates relative to control areas (Johnson et al., 2008).
A potential limitation of an invasion study is that barred owls would be required to increase
naturally, and therefore it could take a long time to obtain results from the experiment. The
invasion experiment may be one of the only ways to determine the threshold level for barred owl
populations, and removal costs may be reduced since not all barred owls will be removed
(Johnson et al., 2008).
Initial selection of the areas that will be maintained as control areas free of negative barred owl
impacts will be based on identifying spatially appropriate areas that Green Diamond’s historical
data and occupancy model projects as being the most important to NSOs. While important, this
invasion study cannot occur at the expense of achieving NSO objectives. It is likely that control
areas will include the DCA sites and potential replacement DCA sites (Section 5.3.1.4) such that
barred owl abundance does not negatively influence occupancy and recruitment at the most
productive NSO sites. Therefore, the invasion study design will likely be more site-based than
area-based (as in Phase One) where either individual NSO sites or clusters of NSO sites are
pooled in treatment and controls. It will be important to thoughtfully consider potential confounding
effects in the selection of treatments and controls during the design of the invasion study. It is
also possible that the invasion study is conducted under the general design of occupancy and
site level studies (Johnson et al. 2008). While Green Diamond cannot predict the location of DCA
sites at commencement of Phase Three, the distribution of DCA sites will be determined by the
OMUs and spacing criteria. This experiment will also address where it is most practical to lethally
remove barred owls (i.e., good access and away from areas with mixed ownerships).
After analysis of the data from implementation of the invasion experiment from Phase Three and
achieving the invasion study’s objectives (a statistically different trend in NSO vital rates or
occupancy between treatment and control areas), Green Diamond will present the results to the
Service and CDFW in an Annual Report or separate report. Green Diamond, the Service, and
CDFW will meet to review the results of the report, and upon concurrence from the Service and
CDFW, Green Diamond will conclude the invasion study of Phase Three of the experiment and
begin implementation of the coexistence study of Phase Three. If the analysis shows that the
results of invasion study are not statistically significant, Green Diamond will continue
implementation of the invasion study with concurrence from the Service and CDFW. If Green
Diamond, the Service, and CDFW cannot agree on the results of invasion study and whether to
initiate the coexistence study, a scientific review panel may be consulted for a recommendation.
The panel will consist of independent experts in the subject matter and include at least three
members, with the goal that all are agreed upon by the Service, CDFW and Green Diamond. If
Green Diamond, the Service, and CDFW cannot agree on the members, the Service and CDFW
will select one member, Green Diamond will select one member, and all will agree upon the third.
The appropriate course of action relative to cessation or continued implementation of the invasion
study of Phase Three, transition to the coexistence experiment of Phase Three and future
analyses will be taken based on the recommendation of the majority of the panel.
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After achieving the invasion study’s objectives (a statistically different trend in NSO vital rates or
occupancy between treatment and control areas), the barred/NSO studies will shift to a coexistence experiment. The fundamental objective will be to establish a long-term maintenance
level of barred owls that allows NSOs to be sustained while minimizing the lethal removal of barred
owls. This experiment will be adaptive in nature and based on what has been learned from all the
experiments that have preceded it. Presumably, there will continue to be areas with different
levels of barred owl removal, but the size and location of what may become barred owl
management zones will be modified depending on the population response of both NSO and
barred owls. For example, if NSOs are exceeding population projections, Green Diamond will
reduce the level of barred owl lethal removal. However, if the reverse occurs, Green Diamond
may have to lethally remove barred owls in areas previously designated as barred owl safe zones.
This long-term co-existence experiment will also have the goal of reducing or eliminating the need
to use lethal removal as the primary tool for controlling barred owl populations. Part of the solution
may come from the owls. If NSO are allowed to coexist, including successful reproduction, with
barred owls for multiple generations, natural selection should favor NSO that can minimize
negative interactions with barred owls. During this time it will also allow Green Diamond and other
researchers to look at habitat use of the two species and design some forestry experiments in the
hope that eventually habitat can be managed to favor NSO over barred owls. Finally, it will allow
time to experiment with some non-lethal methods (e.g., suppressing fecundity rates) that will
eliminate or minimize the need for continued lethal removal of barred owls.
Barred Owl Research Commitment Two (Objective 4C): Following completion of the phase
two experiment and concurrence by the Service, implement the phase three barred owl invasion
and co-existence experiments (Section 5.3.4.3).

5.3.5 Effectiveness
Management
5.3.5.1

Monitoring

Program,

Model

Validation

and

Adaptive

Northern Spotted Owl

5.3.5.1.1 Model Validation – Habitat Fitness
The initial NSO HCP (Green Diamond, 1992) was based on approximately two years of site
specific data collection. Its successor, this FHCP, is based on approximately two decades of
research and monitoring creating one of the largest existing NSO datasets. The data collected
were incorporated into extensive sophisticated analyses as part of a mandated Ten-Year review
(Appendix C.2). This led to the development of a model of habitat fitness that could be projected
into future landscapes for NSOs. The future projections of habitat fitness indicate an overall
increasing trend in the best habitat (i.e. greatest fitness values), which suggests that if the nonhabitat covariates (e.g., weather and barred owls) are within the median values under which the
habitat fitness model projections were made, the NSO population is capable of increasing in the
Plan Area. However, this habitat fitness model is limited like all mathematical models of ecological
processes, i.e., it cannot ever completely capture any ecological system’s entire complexity and
inherent nuance. Further, it is a deterministic model when both future habitat and non-habitat
variables are in fact highly stochastic; particularly as those projections are made further into the
future. While this habitat fitness model was based on extensive site-specific data and state-ofthe-art statistical models, all statistical models require verification or validation and initially should
be viewed as testable hypotheses. The term ‘model validation’ can have a variety of meanings,
but as Green Diamond is using the term, the habitat fitness model will be considered validated
when we can verify that the conclusions and predictions from the models are both reliable (i.e.,
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predictions of increasing habitat quality manifests in stable or increasing NSO population) and
useful (i.e., help understand and design conservation measures that promote future stable or
increasing populations of NSO).
One of the primary objectives of the effectiveness monitoring program for NSOs is to validate the
habitat fitness model through independent verification of the model predictions in terms of overall
NSO population response. Measuring habitat fitness directly is problematic (i.e., fecundity can be
estimated for an area, but survival cannot since the NSOs contributing to survival often move
during their lifetime) so the closest approximation will be to correlate resident NSO abundance
within some designated area. Green Diamond assumes NSOs occupying an area with predicted
high habitat fitness (λH >1.0) should have sufficiently high survival and fecundity so the area’s
resident NSO population could potentially increase assuming non-habitat variables are within
median past values (Appendix C, Chapter 4, pp. C-168 to C-172).
Using future survey results gathered throughout the Plan Area, the estimated number of occupied
NSO sites in the three NSO regions (spatially grouped OMUs which represent different
physiographic regions in the Plan Area) will be compared to the estimated number of NSO sites
at the initiation of the Phase II (Plan Area-wide) barred owl removal experiment. Green Diamond
will validate the overall predictions of the habitat fitness model by a comparison of trends in
estimated NSO abundance as indicated by the region-wide estimated number of paired and single
occupied NSO sites and the predicted trend in region-wide habitat quality. In general, since the
highest category of habitat fitness (λH >1.05) is projected to increase dramatically averaged
across the three NSO regions (Appendix C, pp. C-210 to C-215), validation will be achieved when
NSO abundance has a similar upward trend through time. However, given the many factors in
addition to habitat quality (i.e. weather, competition from barred owls, fluctuations in prey base
abundance and stochastic demographic factors) that can influence NSO populations, it is not
expected that the trajectories between observed and predicted NSO numbers will be in precise
concordance within some predetermined statistical limits for all OMUs. Following the necessary
time interval described below (approximately 7 years), model validation with all the FHCP
ramifications for monitoring and take will be achieved as long as the overall observed long term
trends in estimated occupied NSO sites for each of the three NSO regions are statistically shown
to be stable or increasing (P = 0.95) as predicted by the region-wide upward trend in habitat
quality. The full details of habitat fitness model validation are described in Appendix I.
Green Diamond has committed to continue demographic studies (mark-recapture) until habitat
fitness model validation, and after approximately 5-10 years of Plan implementation and analysis
of the data, Green Diamond will present the results to the Service and CDFW in an Annual Report
or separate report. Green Diamond and the Service and CDFW will meet to review the results of
the report, and upon concurrence from the Service and CDFW, Green Diamond will conclude that
habitat fitness model validation is achieved. It will also be a requirement to have developed a
multi-state occupancy model for prediction of NSO occupancy, take, and population change
before proceeding with FHCP measures following habitat fitness model validation (Section
5.3.5.1.2). Green Diamond will continue with demographic studies during the review process of
the occupancy model and until concurrence from the Service and CDFW. If Green Diamond, the
Service, and CDFW cannot agree on the results of the occupancy model and whether to proceed
with FHCP measures post-validation of the habitat fitness model, the issue may be taken to a
scientific review panel. The panel will consist of independent experts on the subject matter and
include at least three members, with the goal that all are agreed upon by the Service, CDFW and
Green Diamond. If Green Diamond, the Service, and CDFW cannot agree on the members, the
Service and CDFW will select one member, Green Diamond will select one member and all will
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agree upon the third. The appropriate course of action relative habitat fitness model validation will
be taken based on the recommendation of the majority of the panel.

5.3.5.1.2 Model Validation – Site Occupancy
The habitat fitness model was developed to analyze all of the habitat (including timber harvest,
set-asides and take) and non-habitat variables influencing NSO population trends, and as such,
was partly a heuristic model to help understand and design conservation measures that promote
future stable or increasing populations of NSO. The validation of this model was based on the
ability to affirmatively answer the question: “Do future trends in NSO abundance match habitat
fitness model predictions of increasing overall habitat quality?” A second modeling approach,
popularized in the wildlife field by MacKenzie and his colleagues (MacKenzie et al., 2002, 2003,
2006), will be used to address the question: “Are NSOs found in areas where the model predicts
occupancy should be high?” This second type of model will be a site occupancy model, which will
be used to estimate the number of occupied NSO sites in the three NSO regions as a threshold
or trigger for achieving FHCP habitat fitness model validation.
As part of the Ten-Year Review of the initial Green Diamond NSO HCP, an abandonment model
was developed (see Appendix C, pp. C-25 to C-33), but we lacked the necessary data to construct
a site occupancy model for NSO. Green Diamond has begun to assimilate data that can be used
for development of an occupancy model, and within three years of the signing of this FHCP, a
first draft of a site occupancy model (MacKenzie et al., 2002, 2003, 2006 will be developed.
Occupancy models are based on the premise that detectability of an individual is imperfect and
that repeat surveys can be used to determine what proportion of non-detections are false
negatives (i.e., individual present but not detected). The repeat surveys generate detection
histories for each site (i.e., series of 1’s and 0’s representing species detected/not detected) from
which detection probabilities can be estimated. In addition, the detection histories can be used to
estimate other model parameters including site occupancy, colonization and extinction rates.
Further developments of occupancy models have led to the development of multi-state occupancy
models (Nichols et al., 2007, 2008). As implied by the name, instead of a single state (species
detected/not detected), multiple states can be modeled. In the case of the NSO surveys for the
Plan Area, the multiple states will likely include detection/non-detection of NSO and
detection/non-detection of fledglings. A full suite of covariates both biologically meaningful and
readily implemented by management will be included in this occupancy model. Along with
providing estimates of site occupancy and reproduction, the habitat covariates associated with
this multi-state occupancy model will potentially provide a new more management useful definition
of NSO habitat and thresholds of take. For example, the habitat fitness model integrated model
inputs from separate nesting, nighttime activity, survival and fecundity models (Appendix C,
Chapter 4, pp. C-168 to C-172). Included in these models were a variety of spatially explicit
covariates (e.g., edge density and mean patch density) produced by complex computer intensive
GIS analyses using FRAGSTATS. While very useful to understand how the various habitat
elements function to meet the needs of NSO, and how overall forest management strategies
influence Plan area-wide habitat quality, the complex habitat fitness model does not lend itself to
predicting how site specific management actions (i.e., harvest units) may influence habitat quality
for a specific NSO site. The goal of the multi-state occupancy model will be to include
management covariates that are more easily calculated and interpreted, which potentially can
then be used to provide a simpler definition of NSO habitat and the thresholds likely to result in
take.
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Following its development, the site occupancy model will be tested and refined so that future
spatially explicit projections of NSO occupancy and reproduction can be made. Testing of the
model will be done through comparisons of expected versus observed occupied NSO sites with
successful nesting and the results will be used to continue to improve the predictability of the
model. Maximizing predictability of the model will be important, because it will be used as one
component for estimating take of NSO sites following model validation (Appendix I).
To support validation and development of both of these models, Green Diamond must do surveys
for NSOs throughout the Plan Area and annually attempt to locate all individual territorial NSOs.
However, unlike the surveys with an overall detection probability of 95% designed to avoid harm
to individual NSOs due to timber harvesting, these surveys only require sufficiently high detection
probability to validate the models within prescribed statistical limits (Appendix I). Once Green
Diamond achieves model validation, the intensive Plan Area demographic NSO surveys and data
collection used in model validation can be suspended. However, Green Diamond must continue
NSO surveys to protect individual nesting NSOs, monitor DCAs, and monitor NSO fecundity in
the Plan Area as described below.
The results from Diller et al., 2016 suggest that model validation should be possible within 10
years following approval of this FHCP and the Phase Two barred owl removal experiment.
However, it is impossible to predict exactly how much time or data Green Diamond needs for
model validation. Instead of simply needing more data, if the overall NSO population is declining
relative to the baseline 6 years after FHCP approval and initiation of barred owl removal, it may
indicate that the projections of improving habitat quality may not be met and model validation may
not be achieved. This will initiate a preliminary analysis in conjunction with the Service and CDFW
to attempt to understand the potential causes and consider corrective actions without necessarily
triggering adaptive management. As described under Population Trend, 10 years following
signing of this FHCP adaptive management assessment will be triggered if the NSO population
has shown evidence of decline despite barred owl removal and predictions of increases in the
quantity and quality of NSO habitat.
Green Diamond has committed to develop an initial multi-state occupancy model within three
years of signing this FHCP. The model will be used to develop projections of NSO occupancy and
fecundity. The comparison of expected versus observed occupied NSO sites with successful
nesting will not be used as a threshold or trigger for achieving FHCP model validation. However,
it will be a requirement to have successfully completed an NSO multi-state site occupancy model
before the new FHCP conservation measures contingent on model validation will be implemented,
because it will be used to predict where an NSO site is likely to occur for estimating take following
model validation (Section 5.3.5.1). It may also lead to a more useful habitat model for
management purposes and thresholds for estimating when take may occur. It will also be the
intent to use an occupancy model to estimate population change (Tempel and Gutiérrez 2013,
Conner et al. 2016) for the Plan Area NSO population after model validation and potentially trigger
adaptive management. The triggers for adaptive management under the occupancy model will be
the same as triggers used for rate of population change (Section 5.3.5.1.3) where there is
evidence of a statistically significant decline in the Plan Area NSO population. Green Diamond
will present the results of the multi-state occupancy model and estimates of population change in
an Annual Report or separate report. Green Diamond and the Service and CDFW will meet to
review the results of the report, and upon concurrence from the Service and CDFW, Green
Diamond will conclude that the multi-state occupancy model is useful for monitoring the NSO
population following habitat fitness model validation. If Green Diamond, the Service and CDFW
cannot agree on the results of analysis for the multi-state occupancy model and its use in
estimating rates of population change, the issue may be taken to a scientific review panel. The
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panel will consist of independent experts on the subject matter and include at least three
members, with the goal that all are agreed upon by the Service, CDFW, and Green Diamond. If
Green Diamond, the Service and CDFW cannot agree on the members, the Service and CDFW,
will select one member, Green Diamond will select one member and all will agree upon the third.
The appropriate course of action relative to use of the multi-state occupancy model will be taken
based on the recommendation of the majority of the panel.
NSO Monitoring Commitment One (Objective 5B): Using future survey results gathered
throughout the Plan Area, Green Diamond will compare the estimated number of occupied NSO
sites in the three NSO regions to overall habitat fitness values, in accordance with the procedures
and assumptions described in Section 5.3.5.1. Validation of the habitat fitness model will be
achieved when the overall observed long term trend in occupied owl sites is statistically shown to
be stable or increasing (P = 0.95) as predicted by the average of all OMUs within the NSO
regions, as agreed upon by Green Diamond, the Service, and CDFW and consistent with the
intent of this section.
NSO Monitoring Commitment Two (Objective 5B): Within three years of signing this FHCP,
Green Diamond will construct an initial multi-state site occupancy model. The model will be used
to develop projections of NSO occupancy and fecundity. The comparison of expected versus
observed occupied NSO sites with successful nesting will not be used as a threshold or trigger
for achieving FHCP model validation. However, it will be a requirement to have successfully
completed an NSO multi-state site occupancy model before the new FHCP conservation
measures contingent on model validation will be implemented, because it will be used to predict
where an NSO site is likely to occur for estimating take following model validation (Section
5.3.5.1). It may also lead to a more useful habitat model for management purposes and thresholds
for estimating when take may occur. It will also be the intent to use the multi-state occupancy
model to estimate population change for the Plan Area NSO population after model validation and
assess triggers for adaptive management. It should be noted that some details of the modelbased displacement assessment may change if Green Diamond gains new insight into the
response of NSO to timber harvesting during the process of model validation. The Service and
CDFW will have input on model revisions including model selection.
5.3.5.1.3 Population Trend
While there is no specific NSO population objective, Green Diamond expects a positive trend in
the NSO population for at least the first 10-15 years of this FHCP. This population increase is
predicted because the Plan Area-wide barred owl removal experiment will release extensive
areas of habitat for NSO occupancy. Equally important, the projections of future habitat fitness
shows substantial increases from 2010 to 2020 with lesser increases from 2020 to 2030 (Section
4.3.1.5, Figure 4-1). In fact, an NSO population increase is the essence of model validation
described above. Therefore, assuming non-habitat variables (e.g., weather) remain within the
range of normal variation that was observed during model development (1990-2005) and all
components of the conservation strategy are implemented, Green Diamond predicts the NSO
population will increase within the Plan Area from the initiation of barred owl removal. If the NSO
population does increase in the Plan Area as predicted, and the habitat fitness model has been
validated, then Green Diamond will no longer directly monitor the entire NSO population across
the Plan Area. Instead, Green Diamond will monitor all NSO sites associated with DCAs and at
least 12 additional spatially stratified randomly selected sites associated with obtaining a fecundity
estimate for the Plan Area NSO population (Section 5.3.5.1.4). Furthermore, at least 20% of the
potential take sites will be monitored annually (Section 6.2.3.1) and site occupancy surveys will
continue throughout the Plan Area (Section 6.2.3.1). In addition, habitat conditions as projected
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by the multi-state site occupancy model or some other improved future model will be monitored
and reported.
If the projections of the habitat fitness model have not been met because of inconclusive
population trends or depression of the NSO population due to a non-habitat covariate (e.g.,
weather, disease or off-property illegal rodenticide use), Green Diamond will continue to gather
the extensive NSO survey and mark-recapture data until validation has been achieved or during
periods when there is a lapse in permitting to conduct barred owl removal experiments.
However, instead of inconclusive trends, if the overall NSO population is declining relative to the
baseline 6 years after FHCP approval and initiation of barred owl removal, it would indicate that
the projections of habitat fitness model may not be met. This will initiate a preliminary analysis in
conjunction with the Service and CDFW to attempt to understand the potential causes and
consider corrective actions without necessarily triggering adaptive management. However, if the
overall NSO population is continuing to decline relative to the baseline 10 years after FHCP
approval and barred owl removal, it would indicate that the projections of the habitat fitness model
are not going to be met without corrective action. To determine if the Plan Area-wide NSO
population is in decline, Green Diamond will evaluate estimates of realized population change
and estimates of occupied NSO sites from the initiation of barred owl removal for any specific
area. The starting point for assessing trends in the NSO population will be the first NSO breeding
season after this FHCP is approved and the Phase Two removal experiment is initiated (Section
5.3.4). If there is evidence of a statistically significant (i.e., 95% confidence interval of realized
population change does not overlap 1.0 as described in Dugger et al., 2016) decline relative to
the NSO population at the initiation of this FHCP and barred owl removal, Green Diamond in
collaboration with the Service and CDFW will assess the likely cause of the decline, and if
necessary, adaptive management will be triggered and corrective actions taken (see Section
5.3.6). During this time, the full monitoring protocol for NSOs will continue throughout the Plan
Area.
NSO Monitoring Commitment Three (Objective 5B): If the NSO population increases in the
Plan Area, as predicted, and Green Diamond validates the projections of the habitat fitness model,
then direct monitoring of the entire NSO population across the Plan Area will be replaced by
monitoring habitat conditions projected by the multi-state site occupancy or some other improved
future model along with monitoring all the DCAs and at least 12 additional spatially stratified
randomly selected sites. Furthermore, at least 20% of the potential take sites will be monitored
annually and site occupancy surveys will continue throughout the Plan Area (Section 6.2.3).
NSO Monitoring Commitment Four (Objective 5B): Unless and until Green Diamond validates
a habitat fitness model, Green Diamond will continue the extensive NSO surveys and markrecapture data collection.
NSO Monitoring Commitment Five (Objective 5C): If the overall NSO population is declining
relative to the baseline 6 years after FHCP approval and initiation of barred owl removal, a
preliminary analysis in conjunction with the Service will be conducted to attempt to understand
the potential causes and consider corrective actions without necessarily triggering adaptive
management. If after 10 years there is evidence of a statistically significant (i.e., 95% confidence
interval of realized population change does not overlap 1.0 as described in Dugger et al. 2016)
decline in the Plan Area NSO population relative to the NSO population at the initiation of barred
owl removal, Green Diamond in collaboration with the Service will assess the likely cause of the
decline, and if necessary, adaptive management will be triggered and corrective actions taken.
Adaptive Management measures to be considered are described in Section 5.3.6. The Adaptive

Forest HCP

5-58

Management measures described in that section are intended to anticipate potential future
responses. Additional Adaptive Management measures may be considered by Green Diamond,
as they may more appropriately address causes of future NSO decline, should declines be
documented according to these commitment standards.
5.3.5.1.4 Fecundity
In addition to an initial increasing NSO population, the projections of future habitat fitness
indicated that following implementation of barred owl removal, there should be good fecundity in
the Plan Area assuming that future non-habitat factors remain within normal limits observed in
the past. Model validation will provide high confidence in the predictions of suitable habitat, but it
is possible some non-habitat factor will shift beyond normal limits seen in the past and cause
declines in the NSO population. As a barometer to ensure the NSO population remains healthy,
all the DCAs and a minimum of 12 other sites meeting the criteria for determining occupancy and
reproduction, and selected by a stratified random sample designed to achieve spatial balance,
will be assessed annually to estimate mean fecundity in the Plan Area. Green Diamond will
compare mean fecundity at the monitored sites with the trend since the initiation of barred owl
removal for a specific region as described above for the population trend. The trend in fecundity
over the last six years within the Plan Area will be compared to the trend in comparable regional
fecundity estimates (i.e., Forest Service Willow Creek Study Area, Hoopa Study Areas, or other
pertinent regional studies that utilize the same field protocols and fecundity estimation techniques)
over the same time interval. A trend in estimated mean fecundity from the Plan Area statistically
lower (p ≤ 0.05) than the regional mean will trigger adaptive management to assess the problem
and provide corrective actions if warranted (Section 5.3.6).
NSO Monitoring Commitment Six (Objective 1B, 5C): Green Diamond will annually assess the
mean reproductive success of the NSO population in the Plan Area at all DCAs plus a minimum
of 12 other NSO sites selected by a spatially stratified random sample will be assessed to
determine the mean reproductive success of the NSO population in the Plan Area. The 12
additional sites will be randomly selected at a rate of one per OMU unless additional sites are not
available. Sites in adjacent OMUs may be substituted where deficiencies exist in other OMUs.
The trend in fecundity over the prior six years within the Plan Area will be compared to the trend
in comparable regional averages of fecundity over the same time interval. If the trend in mean
fecundity estimate from the Plan Area is statistically lower (p ≤ 0.05) than the regional mean,
adaptive management will be triggered to assess the problem and provide corrective actions if
warranted.
5.3.5.2

Fisher

5.3.5.2.1 Model validation
The fundamental premise for fisher conservation is ample foraging habitat and potential resting
and denning habitat will increase through time. Green Diamond does not have the capability to
produce a habitat fitness model for fisher that would integrate all aspects of their habitat. However,
we developed an occupancy model that can be used to estimate the probability that a fisher will
occupy (i.e., foraging or moving through) a specific point in the Plan Area. Validation of this fisher
occupancy model relies on data collected using future non-invasive survey techniques estimating
fisher occupancy rates. Fisher track plate surveys occurred throughout the Plan Area during 1994,
1995, 2004 and 2006. Green Diamond plans similar future surveys, and within 5 years of FHCP
approval, these survey results will provide the first attempts to validate or refine the fisher
occupancy model. Following this initial validation attempt, further refinement will rely on surveys
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in which at least half of the Plan Area will be surveyed at 5-year intervals. This will permit either
a validation or refinement of the fisher occupancy model at 10-year intervals.
Validation of the occupancy model will be based on demonstrating high fisher occupancy in areas
that are predicted to have high probability of occupancy. In other words, validation is based on
the question: Are fisher found at specific areas where the model predicts occupancy should be
high? To test for this form of site-specific model validation, Green Diamond will conduct a Chisquare analysis after accumulating five years of initial occupancy surveys or when enough data
are available. In this procedure, we will compute probability of occupancy at specific locations
using the current model, and bin these values into categories. Using the new locations, Green
Diamond then will compute the number of expected and observed locations in each category of
probability of occupancy. From these numbers, we will compute a Chi-square statistic to assess
significance and regress observed numbers onto expected numbers. If the occupancy model is
useful for site-specific predictions of fisher occupancy, the Chi-square statistic will be significant
and the regression of numbers observed onto number expected will show positive correlation. If
the test is not significant, we cannot conclude zero correlation, but a re-analysis will be conducted
to refine the occupancy model to improve the cross-validation test.
Unlike NSOs, Green Diamond knows little about the factors that may limit fisher populations and
does not propose substantially reduced monitoring efforts following model validation. However, if
additional data and monitoring do allow for a reduction in monitoring needs, Green Diamond will
propose this under this FHCP’s general adaptive management provisions.
Fisher Monitoring Commitment One (Objective 1D): Within 5 years of FHCP approval, Green
Diamond will use non-invasive survey results to attempt validation of the fisher occupancy model.
Following this initial validation attempt, further refinement will rely on surveys in which at least half
of the Plan Area will be surveyed at five-year intervals. During each 5-year period, one half of the
current (as of the date of the survey) Green Diamond ownership will be surveyed. In alternate 5year periods, the remaining half of the ownership will be surveyed, so that each decade 100% of
the Green Diamond ownership will have been surveyed, and data contributed toward this
modeling effort. This will permit either a validation or refinement of the fisher occupancy model at
10-year intervals. Occupancy model validation requires demonstrating high fisher occupancy
(Ψ>0.6) in areas predicted to have high probability of occupancy.
5.3.5.2.2 Population Trend
Although Green Diamond maintains that habitat will exist to support a stable or increasing fisher
population, the population may be highly sensitive to non-habitat factors such as disease.
Therefore, we hypothesize that the fisher population will oscillate through time around some
stable or increasing trend. Green Diamond will test this hypothesis using fisher occupancy rates
as a surrogate for fisher abundance. Following initial occupancy model validation or refinement,
Green Diamond will estimate occupancy rates for at least half the Plan Area at five-year intervals
so that the entire Plan Area is surveyed every 10 years. If there is statistically significant evidence
(p ≤ 0.05) that fisher occupancy rates have declined for five years or more in all or a major portion
of the Plan Area (e.g., ~50,000 acre watershed area), Green Diamond in collaboration with the
Service will assess the likely cause of the decline, and if necessary, adaptive management will
be triggered and corrective actions taken (Section 5.3.6). If warranted, this may require the use
of hair snares, scat dogs or mark-recapture to collect demographic and disease data on fisher in
these same areas. A major or substantial portion of the plan area was considered to be 15%, or
approximately 50,000 acres.
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Fisher Monitoring Commitment Two (Objective 5C): Green Diamond will estimate occupancy
rates for at least half the Plan Area at 5-year intervals so that the entire Plan Area is surveyed
every 10 years, as described in Fisher Monitoring Commitment One. If statistically significant
evidence (p ≤ 0.05) suggests declining fisher occupancy rates for 5 years or more in all or a major
portion of the Plan Area, Green Diamond in collaboration with the Service will assess the likely
cause of the decline, and if necessary, adaptive management will be triggered and corrective
actions taken. An initial list of possible adaptive management measures is included in Section
5.3.6. Green Diamond may consider and propose other adaptive management options, should
other responses to fisher declines be more appropriate and effective.
5.3.5.3

Tree voles

Because no data are available to compute a tree vole habitat model, monitoring tree voles will not
include a model validation component. Green Diamond studied the abundance, nest
characteristics, and nest dynamics of Sonoma tree voles in the Korbel region of the ownership
that had relatively high densities of tree voles (Thompson and Diller, 2002). Following this
successful study with tree voles, Green Diamond initiated a pilot study to investigate the
distribution and abundance of Sonoma tree vole (tree voles south of the Klamath River) nests
throughout Douglas-fir forests on Green Diamond’s ownership. A systematic random sample of
10-hectare quadrats was selected, and within each quadrat, 12 to 16 transects were walked by
two to four observers. A total of 68 quadrats were sampled from 2001 to 2004. Sampling involved
observers visually searching all trees along transects for the presence of vole nests. After all
transects were completed, observers randomly selected one transect completed by other
observers and then re-sampled these transects for vole nests. The purpose of re-sampling
transects was to approximate the line transect detection function. To determine vegetative
characteristics of nest sites, a 0.042-hectare plot (23.4-meter radius) centered on the nest tree
was sampled along with at least four random plots within the 10-hectare quadrat (Appendix C,
pp. C-105 to C-107).
This attempt to estimate the distribution and abundance of trees through direct searches of stands
looking for their nests was informative and indicated that tree voles were very patchily distributed
and quite rare in many areas. However, it was ruled out as an effective monitoring tool because
of the high cost associated with stand searches by field crews and the need to climb trees to
confirm vole nests and estimate detection probabilities.
Given the lack of any direct survey method for tree voles, the primary approach to monitoring
property-wide trends in tree vole populations will be through evaluating presence of tree voles in
NSO pellets collected during demographic monitoring. NSO food habits as revealed by pellets do
not allow us to investigate stand-level habitat associations of tree voles since there is no way to
know where the NSO may have been foraging when it successfully captured a tree vole. However,
the relative frequency of tree voles in the diets of NSO has been used to estimate their distribution
and abundance in Oregon (Forsman et al., 2004b). Because prey selection by NSO is almost
certainly neither random nor constant at shorter annual intervals (i.e., NSO are likely to shift prey
selection based on the relative abundance or availability of a suite of prey species), annual
variations in relative frequency may not be a reliable indicator of the vole population. Evidence of
a potential cyclic trend in tree vole frequency can be seen from NSO pellets collected across
Green Diamond’s ownership from 1989 through 2009 (Figure 5-1), However, potential shifts in
prey selection cannot be directly estimated and there is no known statistical approach to estimate
the contribution that these potential shifts may have in the apparent trends observed in tree vole
frequency in owl pellets. However, if the detection of tree vole remains is treated using an
occupancy modeling approach (MacKenzie et al., 2006), the probability of a tree vole being
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detected within an individual NSO territory through searching for and analyzing NSO pellets can
be calculated and occupancy of tree voles in the owl’s territory estimated.
Frequency of Tree Voles/Total Prey
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Figure 5-1. Trend in the ratio of tree voles to all prey items identified in all northern
spotted owl pellets collected on Green Diamond’s ownership, 1989-2009.
The detection probability (i.e., our ability to detect tree vole remains given that they are present in
the area hunted by the owls) is the product of multiple components. Among others, these
components include an owl locating and capturing a tree vole, a biologist finding an owl pellet,
the pellet containing vole remains etc. In some years specific territories may not even be occupied
by owls, which can be readily handled as missing observations using occupancy modeling.
Ultimately, the distribution and tree vole occupancy can be estimated across the Plan Area
annually, which will provide a useful and cost-effective metric to monitor the tree vole population.
To estimate tree vole occupancy, Green Diamond will continue to collect pellets from all NSO
sites being monitored with an expected minimum sample size of 200 total prey items (average
annual number of prey items in the NSO pellets collected from 1989 to 2009). 10 In addition, an
analysis of past tree vole occupancy at NSO sites will be done on pellets collected from 1989 to
2012. This analysis will be completed within a year of Plan approval and it will be used to establish
adaptive management thresholds.
Tree vole occupancy and distribution using NSO pellets will remain the default commitment unless
a more effective and cost-efficient protocol is developed that is mutually acceptable to the Service
NSO pellets which are formed compressed regurgitations of indigestible prey remains such as hair, teeth and bones
from an NSO stomach, often disintegrate when falling to the ground. Therefore, intact pellets and portions of pellets
are collected during researcher visits to NSO activity centers. Collections of unspecified numbers of pellets are
organized by NSO site name and date for dissection and quantification at a future date.
10
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and Green Diamond. Such a potential protocol has emerged due to recent advances in genetic
technology that have created opportunities to monitor populations that may be more sensitive to
detecting changes in the population with relatively less effort and cost. Green Diamond will
investigate the feasibility and cost of using a landscape genetic approach to monitoring vole
populations. Measures of genetic diversity and genetic structure within and among vole
populations may provide insight into trends in population size and identify the level of migration
among sites. Based on studies with other species (Luikart et al., 1998; Garza and Williamson,
2001; Storfer et al., 2009) genetic data can be used to assess either increases or reductions in
population size that are not immediately obvious demographically. In these instances, losses of
genetic diversity can be detected as changes in genetically effective population size (Ne), which
estimates the number of breeding individuals (Luikart et al., 1998).
In addition to benefits of using genetic analyses to estimate population sizes, maintaining genetic
diversity within and among vole populations may be important to ensure long term survival in an
actively managed landscape. Genetic diversity is maintained in relatively large population sizes,
as well as via connectivity (i.e., gene flow) among populations. Immigrants can bring new genetic
diversity into populations, thereby increasing overall diversity (Wright, 1931; Slatkin, 1985). For
these reasons, genetic diversity and connectivity assessments have become an increasingly
common tool for guiding management of amphibian populations (Storfer et al., 2009).
Typically, landscape genetic studies involve capturing and removing small tissue samples to
obtain high quality genetic material. Since there is no effective technique to trap tree voles,
obtaining tissue samples would involve climbing a potential nest tree, flushing the occupant from
the nest and then capturing by hand on the ground. Although Green Diamond has done this
previously to support several phylogenetic studies (Murray, 1995; Bellinger et al., 2005; Blois and
Arbogast, 2006), it does involve substantial effort and has the potential to injure the tree vole. As
a result, we will also investigate the feasibility of using tree vole bones from NSO pellets to obtain
genetic material. If this is feasible, it will also allow Green Diamond to take a retrospective look at
the genetics of tree vole populations from NSO pellets that were collected beginning in 1989.
Following NSO model validation, Green Diamond will no longer be monitoring all NSO sites
throughout the Plan Area (Section 5.3.3), which will reduce the number of pellets that will be
collected to assess relative frequency of tree voles. However, Green Diamond will continue to
monitor a minimum of 44 DCAs along with 12 supplemental sites to estimate annual fecundity
rates (Section 5.3.3) and 20% of the take sites. Therefore, pellets will continue to be collected at
a minimum of 56 sites scattered across the Plan Area, which will provide an adequate sample for
assessment of tree vole population dynamics. Ultimately, a landscape genetic approach may
supplement, replace or be rejected as a tool for monitoring tree vole populations.
Tree Vole Monitoring Commitment (Objective 1E, 5C): Within 3 years following FHCP
approval, Green Diamond will develop an occupancy model to detect changes in tree voles in
NSO pellets. Green Diamond will also investigate the feasibility and cost effectiveness of using
tree vole bones from pellets to obtain genetic material that potentially can be used in a landscape
genetic approach to monitoring tree voles. If the landscape genetic approach is found to be
effective and efficient, it may with the concurrence of the Service and Green Diamond,
supplement or replace the approach based on collection of NSO pellets. An initial list of possible
adaptive management measures is included in Section 5.3.6. Green Diamond may consider and
propose other adaptive management options, should other responses to vole declines be more
appropriate and effective.
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5.3.6 Adaptive Management Measures
In response to monitoring outcomes and within the range of changes identified within this section,
Green Diamond will initiate reviews and implement adaptive management measures.
5.3.6.1

Adaptive Management Triggers

The adaptive management process addresses scientific uncertainties through monitoring of
Covered Species to determine whether FHCP conservation measures have intended effects.
Different monitoring outcomes for the Covered Species (Section 5.3.5) could trigger corrective
action under adaptive management. If this occurs, Green Diamond will initiate an adaptive
management process identifying appropriate change in the conservation measures if they are
warranted. The adaptive management process will include an assessment identifying the potential
cause behind any negative monitoring result, its potential management activity relationship and
any appropriate management changes. Green Diamond will notify the Service and CDFW (CDFW
will be notified if the affected Covered Species is listed for protection under the California
Endangered Species Act and CDFW has issued a Consistency Determination under the CESA
for the FHCP) within 30 days after an analysis indicates a problem exists, requesting technical
assistance from the Service and CDFW in determining the cause of the negative result(s). All
available information will be used to make this determination, including results from other
monitoring or research projects throughout the region where applicable.
If Green Diamond, the Service and CDFW cannot agree on the cause or appropriate corrective
action necessary to address the problem, the issue will be taken to a scientific review panel. This
panel will consist of independent experts on the subject at hand and consist of at least three
members. The Service, CDFW, and Green Diamond can recommend panel members, and the
initial panel members can suggest others, with the goal that all are agreed upon by the Service,
CDFW and Green Diamond. If Green Diamond, the Service, and CDFW cannot agree on the
members, the Service and CDFW will select one member, Green Diamond will select one member
and all will agree upon the third. The panel’s role is to provide technical analysis of the data related
to the issue in question and any other available information to the extent it is relevant to the
Covered Species in the Plan Area. The panel will attempt to reach conclusions on whether the
negative result(s) was (were) management-related and whether or not changes are warranted in
the conservation program to address the problem(s), and based on this, make their
recommendations to the Service and CDFW. Although the Service, CDFW, and Green Diamond
will continue to reach a mutually agreeable decision, ultimately the final decision relative to
adaptive management will be made by the Service with respect to whether adverse effects on a
species may be caused by Green Diamond management practices and therefore redressable
through changes in management within the Plan Area. However, the adaptive management
changes must be made within the limits of the range of adaptive management changes as
described below (Section 5.3.6.2) (and CDFW must concur with the Service’s final decision if
CDFW will maintain the FHCP consistency determination for an affected Covered Species listed
for protection under the CESA).
A basic premise of adaptive management is that early warning of unanticipated and undesirable
outcomes of FHCP implementation, such as declines in the number and/or distribution of Covered
Species, should be assessed as early as possible. Early assessment of issues provides better
opportunity to address them, and consider ways to resolve these issues, that are more biologically
sound and cost effective. Thus, our adaptive management process considers, in many cases, an
early warning “yellow light” trigger, as well as a second, more urgent “red light” trigger for more
persistent or urgent issues. Objective yellow light triggers cause Green Diamond to continue and
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intensify monitoring efforts. The adaptive management process is initiated for each species if
monitoring shows that red light conditions have been triggered. When a red light is triggered,
Green Diamond has the burden of investigating the cause of the red light condition and whether
it is redressable through changes in Green Diamond management practices. Green Diamond’s
findings are reported to the Service and CDFW (if the affected Covered Species is listed for
protection under the CESA and Green Diamond has been issued a Consistency Determination
by CDFW) together with proposed actions if the conditions are found to be caused by and
redressable through Green Diamond’s management of the Plan Area. If the Service and CDFW,
agrees or finds that a red light condition may be redressed in whole or in part by adaptive
management, then the recommended adaptive management measures are implemented by
Green Diamond and debited from the applicable adaptive management account for the species
(Section 5.3.6.2). The actions that will be taken for these two types of triggers are described
below.
Yellow Light Threshold Trigger
When a yellow light threshold is exceeded, the following will occur:
1. Exceedance of a yellow light threshold will trigger an internal assessment to determine the
cause of the exceedance. Green Diamond will continue and intensify monitoring efforts
(Section 5.3.6.2).
2. Green Diamond will design the internal assessment to identify the cause of the yellow light
condition, its relationship to management activities, and what, if any, changes to
management are appropriate. Green Diamond will use all available information to make
this determination, including results from other monitoring sites throughout the Plan Area,
and results from other monitoring projects where applicable.
3. Green Diamond will notify the Service and CDFW within 30 days after the analysis
indicates that any yellow light threshold has been exceeded. Green Diamond will request
the technical assistance of the Service and CDFW in determining the cause of the
exceedance. All available information will be used to make this determination.
The procedures followed, conclusions reached, and any changes in monitoring undertaken to
address a yellow light condition will be documented in a report to the Service and CDFW.
Red Light Threshold Trigger
When a red light threshold is exceeded, the following will occur:
1. In the event that a red light threshold is exceeded, Green Diamond will notify the Service
and CDFW within 30 days of that finding.
2. Green Diamond will endeavor to obtain input from the Service and CDFW regarding
identification of any feasible interim changes in the Operating Conservation Program in
the area in which the red light threshold is exceeded that could be made by Green
Diamond to avoid management-caused exacerbation of the red light condition pending a
full assessment of the causes of the exceedance.
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3. An in-depth assessment with the full participation of the Service and CDFW will be
conducted to determine the likely cause(s) of the red light threshold condition, and
appropriate management changes to address the issue.
4. A scientific review panel which consists of independent experts on the subject at hand will
be assembled at the request of either party if Green Diamond, the Service, and CDFW
cannot agree on the course of action to address the red light condition.
a. The role of the panel will be to provide technical analysis of the data and any other
available information to the extent it is relevant to the conservation of the Covered
Species in the Plan Area.
b. The panel will attempt to reach conclusions on whether the exceedance of the red light
threshold was management induced.
c. The panel will have three members, with the goal that all are agreed upon by the
Service, CDFW, and Green Diamond. If Green Diamond, the Service, and CDFW
cannot agree on the members, the Service and CDFW will select one member, Green
Diamond will select one member and all will agree upon the third.
d. Adaptive management changes will not be made unless the analysis is conclusive in
the opinion of a majority of the scientific review panel; if the results are not conclusive,
the monitoring will be extended for another five years and the monitoring protocol will
be evaluated to ensure that appropriate methodologies (e.g., statistical methods,
levels of precision in estimates) are being applied.
5. Just as the biological goals and objectives set forth in Section 5.1 guided the development
of the prescriptions set forth in this FHCP, Green Diamond will look to the applicable goals
and objectives to guide the development of any changes to the prescriptions pursuant to
a red light trigger, using the information gained from the monitoring and adaptive
management processes.
Adaptive Management Commitment One (Objective 5C): Green Diamond will notify the
Service and CDFW within 30 days after an analysis indicates any monitoring threshold (yellow
light or red light) has been exceeded, and request technical assistance from the Service and
CDFW to determine the cause of the negative result(s). If Green Diamond, the Service and CDFW
cannot agree on the cause or appropriate corrective action necessary to address a red light
trigger, the issue will be taken to a scientific review panel. . The panel will consist of independent
experts on the subject matter and include at least three members, with the goal that all are agreed
upon by the Service, CDFW, and Green Diamond. If Green Diamond, the Service, and CDFW
cannot agree on the members, the Service and CDFW will select one member, Green Diamond
will select one member and all will agree upon the third.
Adaptive Management Commitment Two (Objective 5C): Starting in the 6th year following
implementation of this FHCP, Green Diamond will estimate population change (λt) and realized
population change (∆t) using methods described in Franklin et al. (2004) and Dugger et al. (2016).
Green Diamond will continue estimating NSO population change or change in modeled
occupancy for the remainder of the permit’s term using data collected by either mark-recapture
demographic surveys or occupancy surveys in the Plan Area.
The following triggers will initiate adaptive management measures:
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•

NSO:
−

−

−

−

−

•

Fisher
−

−
•

As an early indicator of trends, if the NSO population declines in the 6 years following
approval of this FHCP relative to the baseline NSO population (i.e., 95% confidence
interval of realized population change does not overlap 1.0 as described in Dugger et
al., 2016), Green Diamond will initiate a preliminary review in collaboration with the
Service and CDFW. The starting point for assessing trends in the NSO population will
be the first NSO breeding season after this FHCP is approved (Section 5.3.4). This
preliminary review will attempt to understand the potential causes and consider
corrective actions without necessarily triggering adaptive management (yellow light).
If the NSO population continues to decline in the 10 years following approval of this
FHCP relative to the NSO population at the initiation of barred owl removal (i.e., 95%
confidence interval of realized population change does not overlap 1.0 as described
in Dugger et al., 2016), the adaptive management process will be implemented (red
light).
If there is evidence of a decline in the Plan Area NSO population (i.e., 95% CI in
realized population change based on mark-recapture or occupancy models) does not
overlap 1.0 in two of the most recent five years, Green Diamond in collaboration with
the Service and CDFW will initiate a review to assess the likely cause of the decline.
This review will attempt to understand the potential causes and consider corrective
actions without necessarily triggering adaptive management (yellow light).
If there is clear evidence of a decline in the NSO population (i.e., 95% CI in realized
population change based on mark-recapture or occupancy models) does not overlap
1.0 in three out of five years, the adaptive management process will be triggered and
corrective actions taken. Adaptive Management measures to be considered are
described in Section 5.3.6 (red light).
If the trend in mean fecundity estimate from the Plan Area is statistically lower (p ≤
0.05) than a comparable regional mean, the full adaptive management measures will
be implemented (red light).

A statistically significant (p = 0.05) decrease in occupancy estimates for a major
portion (e.g., ~50,000 acres) of the plan area at 5 years after occupancy model
development (yellow light). Any yellow light areas must be re-surveyed during the
next 5-year interval for occupancy surveys that would otherwise be limited to that half
of the plan area that was not surveyed when the yellow light condition occurred.
A statistically significant decrease in occupancy estimates in the same yellow light
area at 10 years (red light).

Tree voles
−

Although analyses may reveal patterns in tree vole occupancy that merit different
metrics, the anticipated default thresholds will be: There is a statistically significant
(p=0.05) decrease in occupancy estimates for a major portion (e.g., ~50,000 acres)
of the plan area for three consecutive years. This trigger may be replaced with a
genetic metric such as a significant reduction in the effective population size if a new
genetic approach to monitoring can be developed for tree voles (yellow light).
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−
5.3.6.2

A statistically significant (p=0.05) decrease in occupancy estimates in the same
yellow light area for ≥ 5 consecutive years (red light).
Range of Adaptive Management Changes

Long-term conservation of Covered Species involves substantial uncertainty regarding these
species’ responses to forest management, as currently practiced and as anticipated to evolve
under this FHCP. This uncertainty applies throughout these species’ ranges, and is not strictly an
outcome of this FHCP. Voles have not been the focus of intensive research in the past, resulting
in substantial reliance upon assumptions in the projection of future outcomes during the 50-year
term of FHCP implementation. To ensure long-term conservation of these species, this FHCP
includes a degree of flexibility in its response to new information, and an adaptive management
approach to addressing unanticipated declines in either population numbers or distribution within
the Plan Area, should they be documented through the proposed monitoring.
Responses to species’ declines needs to be specifically tailored to the causes of such declines to
ensure that they are reversed, and that resources allocated to addressing those issues are
appropriately and optimally allocated. Continued monitoring of the Covered Species documented
as in decline, without developing an appropriate means to respond, would not effectively serve
the mandate of this FHCP to conserve the Covered Species. Green Diamond anticipates that
economic and staffing resources dedicated to monitoring as initially described in this FHCP would
be reallocated, at least in part. The purpose of this reallocation would be to gather information to
understand the reasons for the decline, and develop and implement adaptive management
measures to reverse those trends. This may result in less emphasis in monitoring, but would
increase the emphasis on addressing biological issues that preclude conservation of the Covered
Species.
To establish a framework within which adaptive management responses can be considered,
Green Diamond provides the following options that will be considered in response to apparent,
unacceptable species’ declines. These options do not represent up-front commitments by Green
Diamond, as they represent only an up-front identification of issues that are not fully understood
at this time. More appropriately, they represent options that Green Diamond may consider when
and if unacceptable declines are documented, as potential means to address specific causes of
those declines. Conversely, they also do not represent a complete array of options that may be
considered in the future; the actual adaptive management response, and the options available to
implement that response, can only be determined in the future when issue-specific information is
available regarding the species’ decline, should it occur.
Green Diamond may defray costs associated with implementing the following species-specific
adaptive management measures by redirecting its committed financial and staffing resources
from monitoring toward research. The research will be directed at understanding and reversing
declines in populations of Covered Species within the plan area. Any such research must be
triggered by information gathered during required monitoring, and specific measures must result
from the research that address identified, on-the-ground problems. The intent of this redirection
of resources is to focus ongoing FHCP implementation on understanding the reasons for Covered
Species declines, should they occur, and to work with the Service toward finding effective
solutions to these declines, in lieu of redundant monitoring that may not further document or
illuminate the issue. Such re-allocation of resources will be agreed to and coordinated with the
Service as part of ongoing cooperation in FHCP implementation.
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In response to the Adaptive Management Triggers (Section 5.3.6.1), and if warranted by the
adaptive management assessment process, Green Diamond will implement changes in the
following components of the Conservation Program:
Green Diamond will establish the Adaptive Management Reserve Account (AMRA) to fund the
management adjustments that may be made during the life of this FHCP.
For NSO, the adaptive management account provides for additional habitat protection based on
objective performance triggers and empirical understanding of NSO habitat use.
•
•

The AMRA will be credited with an opening balance of 1068 acres for any combination of
expansion of existing DCAs or creation of additional DCAs.
Any modification of the current NSO measures described in Section 5.3, will debited from
the AMRA. Debits will be reflected in the account on an on-going basis, and the account
will be summarized biennially.

Delineation of NSO DCAs (Section 5.2.1.4.1) mandates a minimum of 89 acres of contiguous
nesting/roosting habitat where available. Green Diamond relied upon substantial local data
collected under the NSO HCP to estimate the appropriate acreage allocated to DCAs (Green
Diamond, 1992). The standard of 89 acres as the basis for DCA core size represents the most
conservative estimate based on take threshold, scientific literature and an internal analysis of data
collected since 1990. Future DCA occupancy (or occupancy of any site, for that matter) may
suggest that this initial standard may be inadequate to support occupancy at a sufficient rate, or
may be larger than necessary.
•

•

Size and/or silvicultural prescriptions of DCAs – Green Diamond may modify the size
and/or silvicultural prescriptions of the core or surrounding foraging habitat associated with
DCAs if there is evidence that either or both of these factors are limiting the biological
effectiveness of DCAs. The upper limit of such changes will be equivalent to not more than
1,068 acres
Take avoidance measures associated with DCAs – Green Diamond may modify the
circular buffer size or acreage threshold of nesting/roosting habitat for assessing take
avoidance of NSO in DCAs. For example, additional data collected may show that a
circular buffer larger or smaller than 0.5 mile, or a watershed oriented polygon are
improved thresholds for take; or that different amounts or spatial configurations of
nesting/roosting habitat within the buffer improve predictions for take of NSO. If these take
avoidance measures are shown to be effective, they would also become the new
thresholds for assessing take of base (non-DCA) NSO sites throughout the Plan Area
upon concurrence by the Service.

Green Diamond proposes to test for silvicultural covariates that may influence habitat selection in
stands managed under partial removal silvicultural applications. The company has not historically
implemented such applications extensively within the Plan Area. In the absence of empirical data,
the Service must rely on a conservative (i.e., more protective to NSO) approach to take accounting
from this lack of empirical information.
•

Green Diamond may test for specific covariates that test for the influence of partial thinning
silvicultural methods, specifically to determine the influence that those methods may have
on post-harvest occupancy and reproduction by NSO, with the intent of determining how
those methods may modify take accounting.
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For fisher, the adaptive management account is funding-based to allow for a more flexible
approach to new management prescriptions based on research rather than additional predetermined habitat measures that are not presently known to benefit fisher. Based on past
monitoring and future model predictions, there will be an abundance of fisher habitat throughout
the term of the permit. Unlike NSO, habitat fitness models do not exist for fisher, so we are not
currently able to use quantitative methods to identify or predict habitat that would be capable of
supporting an increasing population of fisher. As such, there is no a priori biological rationale for
adding even more habitat or habitat of a particular nature in the event of a fisher population
decline.
The fisher adaptive management account will consist of a total budget for the Plan Term with an
opening balance of $500,000 (expendable at a rate of no more than $100,000 per year), of which,
up to $250,000 may be applied to research in response to adaptive management triggers to
investigate causation and the balance (no less than $250,000) may be applied to the expense of
additional conservation measures or changes to Green Diamond management practices for the
benefit of fishers. The AMRA budget balance will be reported and inflation adjusted by Green
Diamond with the filing of every fourth Annual Report based on the Gross Domestic Product
(GDP) deflator calculated by the United States Bureau of Economic Analysis. With the filing of
every fourth Annual Report, Green Diamond will first deduct any eligible expenditures during the
reporting period from the AMRA budget balance at the beginning of the reporting period (i.e.,
$500,000 at initiation of Forest HCP). The remaining AMRA balance will then be inflation adjusted
by reference to the year of the most recent inflation-adjusted AMRA budget balance as the
baseline, and reported to the Service as the AMRA budget balance for the next four-year reporting
period. For example, if this FHCP is approved in 2017 and there are no AMRA budget
expenditures before the first AMRA budget balance inflation adjustment is reported in the 2021
Annual Report and the GDP price index in 2021 reflected a 2.0% annual inflation rate from 2017
to 2021, the AMRA would increase to $541,216.08. If the AMRA expenditures for research were
$200,000 between 2021 and 2025, then the 2025 Annual Report would show that the 2025adjusted AMRA budget balance of $585,829.69 was reduced by $200,000 and an AMRA balance
of $352,040.40 would then be inflation adjusted and reported, using 2025 as the baseline. That
new inflation adjusted AMRA balance ($366,262.83 if 2% annual inflation continued in the 20212025 period) would then apply to the next reporting period of 2025 through 2029.
In developing the management strategy for fishers in this FHCP, Green Diamond has relied
substantially on the extensive network of RMZs and geologically unstable areas, subject to limited
entry, to provide habitat elements for fishers. Those habitat elements include large, hollow
downed logs, snags and decadent green trees. Data from Hoopa Valley Indian Reservation
indicate that tanoak is the most frequently used tree species for denning sites, a hardwood that
is substantially more limited in the redwood portion of the Plan Area. Should monitoring or other
evidence indicate that hollow trees and other natural structures used for den sites become limited,
potentially reducing the survival and/or fecundity of fisher populations in the Plan Area, Green
Diamond will consider the following adaptive management measures to improve future den
availability.
•

Green Diamond may modify the TREE to include provisions to retain additional low
economic value trees with hollows and other structural features favorable to fishers,
especially through the life of the future stands. Such modifications may include changes
to the scoring method to increase the number of trees ranking as a “7”, or committing to
retaining one or more of the highest scoring trees per acre, even if no tree scores as high
as “7” using the current scorecard method. For harvest units that contain no or few trees
likely to develop hollows or other structures favorable to fishers, Green Diamond will
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•

consider taking proactive measures to promote long-term development of those features.
Methods may include topping to promote “candelabra” tops, inducing heart rot, or physical
creation of hollows.
Projects within RMZs or geologically unstable areas, that are otherwise consistent with
provisions for silvicultural activities within these land allocations, will promote the
development of a minimum of one hollow tree per 100 meters (328 feet) of stream for all
Class I and Class II watercourses. When working within geologically unstable areas,
promote the development of a minimum of one hollow tree for each hectare of area.

The adaptive management account for voles also is funding-based to allow for a more flexible
approach to new management prescriptions based on research rather than additional predetermined habitat measures that are not presently known to benefit voles. As with fishers,
suitable vole habitat is expected to be abundant throughout the term of the plan and there is no a
priori biological rationale for adding even more habitat in the event of a vole population decline.
Instead, adaptive management for vole is based on funding research and potential corrective
action to address the cause of some future vole decline.
•

The vole adaptive management account will consist of a total budget for this FHCP Term
with an opening balance of $500,000 (expendable at a rate of no more than $100,000 per
year), of which, up to $250,000 may be applied to research in response to adaptive
management triggers to investigate causation and the balance (no less than $250,000)
may be applied to the expense of additional conservation measures or changes to Green
Diamond management practices for the benefit of voles. The AMRA budget balance will
be reported and inflation adjusted by Green Diamond with the filing of every fourth Annual
Report based on the GDP deflator calculated by the United States Bureau of Economic
Analysis. With the filing of every fourth Annual Report, Green Diamond will first deduct
any eligible expenditures during the reporting period from the AMRA budget balance at
the beginning of the reporting period (i.e., $500,000 at initiation of FHCP). The remaining
AMRA balance will then be inflation adjusted by reference to the year of the most recent
inflation-adjusted AMRA budget balance as the baseline, and reported to the Service as
the AMRA budget balance for the next four-year reporting period. For example, if this
FHCP is approved in 2017 and there are no AMRA budget expenditures before the first
AMRA budget balance inflation adjustment is reported in the 2021 Annual Report and the
GDP price index in 2021 reflected a 2.0% annual inflation rate from 2017 to 2021, the
AMRA would increase to $541,216.08. If the AMRA expenditures for research were
$200,000 between 2021 and 2025, then the 2025 Annual Report would show that the
2025- adjusted AMRA budget balance of $585,829.69 was reduced by $200,000 and an
AMRA balance of $352,040.40 would then be inflation adjusted and reported, using 2025
as the baseline. That new inflation adjusted AMRA balance ($366,262.83 if 2% annual
inflation continued in the 2021-2025 period) would then apply to the next reporting period
of 2025 through 2029.

Initial FHCP management of voles in the Plan Area relied heavily on an analysis that tested the
connectivity of future landscapes for voles. That analysis assumed that voles would be able to
recolonize and survive in forest stands with a substantial Douglas-fir component, at least 20 years
of age, and with canopy connection to other trees and occupied stands. Limited information is
available regarding vole dispersal distances and canopy conditions used during dispersal. Should
vole re-occupancy of regenerating stands not occur as predicted, as documented through the
proposed vole monitoring strategy (5.3.6.1), Green Diamond will promote improved recolonization
through consideration of options, including the following:
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•
•

Conduct research to better estimate dispersal conditions and distances through which
voles typically move when expanding their distribution into forest stands regenerating after
harvest
Conduct research to better evaluate the effects of stand thinning on dispersal and habitat
use by voles

Trees used by voles for nesting/breeding purposes typically are more structurally diverse than are
trees not used for those purposes. The TREE currently requires trees scoring 7 or higher during
pre-harvest evaluation be retained and not harvested, provided safety and operational concerns
can be addressed. Thus the retention of residual trees is subject to the availability of such trees
in the preharvest landscape. If unavailable (i.e., if no trees score a minimum of 7), the TREE does
not require retention of residual trees, potentially resulting in fewer opportunities for structural
complexity in future stands. Should monitoring of tree voles demonstrate a reduction in vole
numbers or distribution attributable to a future lack of stand structural complexity, Green Diamond
will evaluate and implement as appropriate one or more of the following adaptive management
options to address habitat limiting factors determined to directly or indirectly result from
implementation of this FHCP.
•

•
•

To promote retention and development of structurally complex Douglas-fir trees in the
future landscape, adaptive management will consider modifications to provisions of the
TREE to include one or more trees per acre, of the highest score, intended to provide
source trees that develop, or can be manipulated to develop, complex structure during
their lifespan in the regenerating stand.
If entering RMZs or other limited harvest stands projects will include provisions to develop
complex trees through direct or indirect manipulation of individual trees or groups of trees.
When conducting thinning or applying similar partial harvest silvicultural practices, Green
Diamond will consider options to avoid or reduce the harvest of Douglas-fir with obvious
“candelabra” structure, to conserve these habitat features important to tree voles.

Adaptive Management Commitment Three (Objective 5C): Green Diamond will implement
one or more of the following adjustments to the Conservation Program and Effectiveness
Monitoring Program for Covered Species in response to monitoring outcomes that warrant
corrective action, either through mutual agreement between Green Diamond, the Service and
CDFW, or through the assessment of the Scientific Review Panel.
•

•

•

Number of DCAs – Green Diamond will designate up to a maximum of 12 additional DCAs
across the Plan Area that meet the criteria set forth in Section 5.3.1.4.4 (i.e., mean annual
occupancy ≥0.75 and mean fecundity ≥0.25 averaged over the last 4 years) if there is
evidence that more DCAs are required to achieve NSO objectives. The location and
spacing of additional DCAs will be dependent on availability (NSO need to demonstrate
the suitability of a site) and where new DCAs would provide the greatest demographic
support and add continuity among existing NSO sites.
Size and/or silvicultural prescriptions of DCAs – Green Diamond may modify the size
and/or silvicultural prescriptions of the core or surrounding foraging habitat associated with
DCAs if there is evidence that either or both of these factors are limiting the biological
effectiveness of DCAs. The upper limit of such changes will be equivalent to not more than
1068 acres (Section 5.3.1.4.1).
Adjustments of take authorization – Green Diamond will evaluate the authorized rate of
NSO take and adjust, in collaboration with the Service, if warranted in response to a
population decline detected through monitoring.
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•

•

5.3.6.3

Management related fisher decline – If adaptive management is triggered by a statistically
significant decline (p ≤ 0.05) (Section 5.3.5.2) in the occupancy rate for fisher, and it has
been concluded that it is directly or indirectly related to one of the covered activities, Green
Diamond will adjust the measures of the TREE or protect other fisher habitat or habitat
structural elements up to the $250,000 budget allowance in the AMRA.
Management related tree vole decline – If adaptive management is triggered by significant
reductions in occupancy rates of tree voles in prey remains of NSOs, and it has been
concluded that it is directly or indirectly related to one of the covered activities, Green
Diamond will adjust the conservation measures of the TREE to promote the retention of
additional forest structure anticipated to improve tree vole occupancy and dispersal in
regenerating stands up to the $250,000 budget allowance in the AMRA:
FHCP Changes Resulting from Minor Modifications or Monitoring and Adaptive
Management under the AHCP

As provided for in Section 12.1 of the Final Implementation Agreement for the AHCP (Green
Diamond, 2007), the Service, NMFS, or Green Diamond may propose minor modifications to the
AHCP through adaptive management or to make corrections, refinements, or clarifications.
Upon approval by the Service, any correction, refinement, or clarification of an AHCP prescription
that is equivalent or substantially similar to a conservation measure in the FHCP (e.g.
prescriptions for management of RMZs or unstable slopes), shall be incorporated into the FHCP
as a correction, clarification or refinement of the corresponding conservation measure prescribed
in the FHCP.
For minor modifications resulting from Adaptive Management as described in Section 6.2.6.1 of
the AHCP, Green Diamond will institute the adaptive management process under the AHCP in
the event of a yellow light threshold trigger, a red light threshold trigger, Steep Streamside Slope
trigger, or results from the experimental watersheds monitoring program that identify an
appropriate change in the conservation measures. Should Green Diamond propose any adaptive
management change in the unstable slope or RMZ width and prescriptions under the AHCP, such
a proposal will also be deemed to be a proposed adaptive management measure under this FHCP
and it shall require approval by the Service under both the AHCP and this FHCP before it will be
implemented by Green Diamond. The intent of this provision is that no adaptive management
measures will be taken under this FHCP unless they are judged by mutual agreement between
Green Diamond, the Service, and CDFW, or the assessment of the Scientific Review Panel to be
either neutral or beneficial to the conservation program for the Covered Species under this FHCP.
5.3.6.4

Other Adaptive Management Conditions.

5.3.6.4.1 Service-Initiated Adaptive Management.
The Service shall notify Green Diamond if the Service believes that one or more of the adaptive
management provisions in this FHCP have been triggered and that Green Diamond has not
changed its management practices accordingly as prescribed herein. Within 30 days of such
notification, Green Diamond shall initiate the adaptive management procedures or changes set
forth in the adaptive management program and shall report to the Service on what actions have
been taken. Changes in management strategies or mitigation measures that are implemented
pursuant to the adaptive management program provided for in this FHCP do not constitute
Unforeseen Circumstances and do not require amendment of the ITP or this FHCP.
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5.3.6.4.2 No Increase in Take.
Adaptive management measures shall not be implemented or approved if they will result in an
increase in the amount and nature of take, or increase the impacts of take of Covered Species
beyond that associated with the range of changes analyzed under the FCHP, the biological
opinion issued in connection with the ITP, and the analysis of the FCHP in the EIS prepared in
connection with the ITP approval, including any amendments thereto. Any adaptive management
changes outside the scope of this FHCP and amendments thereto must be processed as Major
Amendments pursuant to Section 5.3.7.
5.3.6.4.3 Adaptive Management Changes.
Green Diamond will not implement adaptive management changes outside the scope of this
FHCP, unless the Service and CDFW provide written approval as provided herein. Green
Diamond may propose such adaptive management changes by written notice to the Service and
CDFW, specifying the modifications proposed, the basis for them, including supporting data, and
the anticipated effects on Covered Species, and impacts to other elements of the human
environment. Within 135 days of receiving a notice, the Service will either approve the proposed
changes, approve them as modified by the Service, or notify Green Diamond that the proposed
changes constitute Permit amendments that must be processed as Major Amendments pursuant
to Section 5.3.7 (and CDFW must concur with the Service’s approval of any amendments if CDFW
will maintain the FHCP consistency determination for an affected Covered Species listed for
protection under the CESA).

5.3.7 Implementation Commitments
This section identifies management commitments Green Diamond will adhere to, to ensure that
the provisions of this FHCP are implemented as intended. These commitments include the
structure and function of an Internal Plan Compliance Team, the process by which Green
Diamond will notify the Service of its intent to implement covered activities that may affect Covered
Species, the information to be provided to the Service in Sections, and the timing and purpose of
scheduled field reviews of FHCP implementation.
Implementation Commitment One (Objective 5A): Internal Plan Compliance Team:
•
•
•

•

Green Diamond will designate an internal compliance team including a Plan Coordinator
working in conjunction with Green Diamond’s internal forestry, operations and wildlife staff.
Green Diamond will staff this FHCP Coordinator position with an academically trained and
experienced wildlife biologist.
Green Diamond will ensure this FHCP Coordinator reviews each proposed THP during its
development, informs the RPF preparing the THP when any special restrictions and/or
mitigations occur in the area (e.g., DCA special adjacency requirements or take
assessment), and ensures compliance during implementation. Green Diamond will ensure
the RPF completes a pre-harvest checklist during THP development covering all
necessary compliance elements. Green Diamond will ensure that all Covered Activities,
Section 2, (e.g., continuous operations, salvage logging, burning, blasting, roadside
clearing, watercourse crossing replacement, road widening activities) are reviewed by the
internal compliance team prior to initiating those activities. This review will ensure survey
coverage of NSO nesting habitat has been adequately implemented to avoid direct harm.
The Plan Coordinator or compliance team members will prepare and maintain
documentation indicating Plan compliance for internal use for every THP within the Plan
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•

•

Area. Green Diamond maintains and updates an integrated Timberland Management
Information System (TMIS) serving as an inventory tool for FHCP implementation and
compliance. The USFWS and CDFW may request to review internal compliance
documents with notification and justification to the Plan Coordinator. The Plan Coordinator
will provide access to the requested documents within 5 days or as agreed to with USFWS
and CDFW. This commitment is not intended to require Green Diamond to assemble and
send information to USFWS and CDFW or provide an additional standard of required
information for regular or typical THP review.
Following state THP review and approval, Green Diamond’s RPF will implement the THP
as written, prepare a THP post-harvest completion form documenting THP compliance
with FHCP provisions and submit this form to this FHCP Coordinator. Green Diamond’s
FHCP Coordinator will review the form to ensure compliance.
Green Diamond shall budget and expend such funds necessary to fulfill its obligations
under this FHCP’s Operating Conservation Program. Green Diamond shall promptly notify
the Service of any material change in their financial ability to fulfill its obligations.

Implementation Commitment Two (Objective 5A): THP Notice of Filing and THP Area Map
When submitting any proposed THP within the Plan Area to CAL FIRE, Green Diamond will
provide an informational copy of the THP filing notice and a THP area map to the Service. This
commitment shall also apply to the Peripheral Area for so long as those lands remain in Green
Diamond ownership.
The THP filing notice and its cover letter will be modified from those currently provided to the
Service to include specific information relevant to Covered Species under this FHCP, similar to
the information already provided for species covered under the AHCP (Green Diamond, 2007).
By including information on potential take of FHCP Covered Species, the THP filing notice will
function as the notification to the Service and CDFW regarding anticipated or potential take of
listed species, and implementation of FHCP conservation measures intended to reduce the level
and effects of anticipated take. During the first year of implementation, Green Diamond will
coordinate with the Service regarding specific additions to Green Diamond’s current THP filing
notice format.
Implementation Commitment Three (Objective 5A): Annual Reports
Green Diamond will prepare and submit an annual report to the Service by March 1 following the
first full year after this FHCP’s effective date and every year thereafter during this FHCP term.
These reports will summarize Operating Conservation Program compliance, results of the
Effectiveness Monitoring Measures (Section 5.3.5) and any scheduled field reviews (Section
5.3.7) conducted in the prior year. The annual report to the Service will also include the postharvest completion forms (Section 5.3.5). Each annual report shall also disclose necessary Green
Diamond expenditures for implementing this FHCP’s Operating Conservation Program during the
prior calendar year and Green Diamond’s current-year budget for implementing the Operating
Conservation Program.
The annual report will provide a summary discussion of progress of implementation of
management commitments identified under Section 5.5. The summary discussion may be
organized by general commitment group, as follows:
•
•

Landscape Management Commitments
Habitat Element Retention Commitments
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•
•
•
•
•
•
•

Covered Species Protection Commitments
Barred Owl Research Commitments
NSO Monitoring Commitments
Fisher Monitoring Commitments
Tree Vole Monitoring Commitments
Adaptive Management Commitments
Implementation Commitments

The summary discussion under each commitment group will provide a concise description of
progress toward meeting the commitments; identify concerns or conflicts arising from their
implementation that may not have been considered during FHCP development; and conservation
measures described in the commitment that Green Diamond may not have been able to complete,
if needed, in a timely manner.
The annual report will include a summary of any adaptive management measures in development,
or being implemented during the prior year, in response to the provisions of Section 5.3.6. The
annual report will include an evaluation of the effectiveness of each implemented adaptive
management measure, to ensure that its implementation effectively addresses the biological
purposes for its adoption.
The annual report also will explicitly describe any take of Covered Species that has occurred
during the reporting period, including both NSO that have been put into the “potential take bucket”,
and potential takes that have been confirmed as takes from post-covered-activity monitoring, and
any that did not occur as a result of monitoring.
The following is an example of anticipated annual report content:
•
•

Introduction
Forest HCP Conservation Measures and Implementation
o
o
o
o
o

•

Summary Post-harvest Habitat Retention for Completed THPs
Riparian and Geologic Management Measures
NSO DCAs
 Monitoring, Designation, Spatial Distribution, Replacement
Transition from 1992 Set-Asides to DCAs
Protection of Covered Species
 NSO Active Site Locations & associated state identification (master owl)
number
 Summary of NSO Surveys for THPs
 Fisher Den and Incidental Observations
 Current and Abandoned Water Tank Monitoring (Fisher)
 Tree Vole Nests and Incidental Observations

Effectiveness Monitoring
o

NSO Monitoring
 Site Occupancy
 Reproductive Success
 NSO Banding
 Juvenile Survival/Dispersal
 Turnover
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o
o
•
•
•
•

Barred Owl Research
Notice of THP Filings
Land Transactions and Plan Area Adjustments
Take Summary
o

o
o
•
•

Take Assessment
Take Accounting
Projected Takes
Direct Harm

Expenditures and Budget
NSO Regional Comparison (Willow Creek Study Area)

Adaptive Management Account
Changed Circumstances
Peripheral Area Management
Literature Cited
Glossary and List of Abbreviations
Appendices
o
o
o
o
o
o

•

NSO




Fisher
Vole

FHCP Training Programs
Efficacy of FHCP
o
o

•
•
•
•
•
•

 Owl Density
 Demography
 Model Validation
Fisher Monitoring
 Occupancy Surveys and modeling
 Model Validation
Tree Vole Monitoring
 Occupancy Surveys and Modeling from NSO Pellets

Protocols
NSO Detection Probabilities
Results of NSO THP Surveys including state ID numbers for each THP
Recolonized and Abandoned NSO Sites
Raw Data for Post-harvest Habitat Retention
List of all NSO sites by name and CNDDB Master Owl Number, site status, and
barred owl influence

Maps/Spatial Data
o
o
o
o

NSO Active Sites
NSO Potential Take Sites
NSO Pre- and Post-habitat at Potential Take Sites and DCAs
NSO DCA Locations and Associated Sites
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o
o
o
o
o

NSO sites associated with Density Study Area and Demographic Study Area
Fisher Den Locations and Incidental Observations
Current and Abandoned Water Tank Locations
Tree Vole Nests and Incidental Observations
Barred Owl Site Locations and Removals

Implementation Commitment Four (Objective 5A): Scheduled Reviews
For the first 5 years of this FHCP, Green Diamond will schedule annual meetings with the Service
and CDFW. In the second and fourth years, annual meetings will precede a field review of
implemented conservation measures allowing their technical evaluation. In the event Service and
CDFW determines from a field review that conservation measure implementation is not in
accordance with this Operating Conservation Program, Green Diamond will develop
recommendations with the Service and CDFW regarding implementation and may schedule
additional field reviews or annual meetings.
Implementation Commitment Five (Objective 5A): Assurance of Funding
Green Diamond warrants that it has, and shall expend, such funds as may be necessary to fulfill
its obligations under the Operating Conservation Program. In each Annual Report to the Service
and CDFW, Green Diamond will provide a summary of expenditures for implementing this FHCP’s
Operating Conservation Program during the prior calendar year and Green Diamond’s currentyear budget for implementing the Operating Conservation Program. Green Diamond shall
promptly notify the Service and CDFW, in writing, of any material change in Green Diamond's
financial ability to fulfill its obligations. Upon notification of material changes that restrict Green
Diamond’s ability to fulfill its obligations, the Service may suspend the Permit until such obligations
can be met. The Service shall respond to Green Diamond within 90 days of receipt of the Green
Diamond notification.
In the event that CDFW grants to Green Diamond a consistency determination under California
law for this FHCP and requires financial assurances under California law, Green Diamond may
provide additional security for the performance of this FHCP in the form of a letter of credit or
bond benefitting CDFW. During the first five years of the Term of the FHCP, the principal sum of
the letter of credit or bond shall be equivalent to $800,000, consistent with the estimated budget
for implementation of the FHCP found in Section 5.3.7, Implementation Commitment 3. At the
end of the first five years of the Term of the FHCP and for each five-year interval of the term
thereafter, Green Diamond shall adjust the principal sum of the letter of credit or bond to be
equivalent to the average of the FHCP implementation budget reported to USFWS and CDFW in
the immediately preceding three annual reports.
Implementation Commitment Six (Objective 5A): Minor and Major Plan Amendments
Green Diamond or the Service may propose minor modifications to this FHCP and ITP (“Minor
Modifications”) by providing written notice to the other Party. Such notice shall include a statement
of the reason for the proposed modification and an analysis of its environmental effects, including
its effects on operations under this FHCP and on Covered Species. The Parties shall use
reasonable efforts to respond to proposed modifications within 60 days of receipt of such notice.
Proposed Minor Modifications shall become effective, and this FHCP shall be deemed modified
accordingly, immediately upon the other Party’s written approval. Among other reasons, a
receiving Party may object to a proposed Minor Modification based on a reasonable belief that
such modification would result in operations, burdens or obligations under this FHCP that are
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significantly different from those analyzed in connection with the original FHCP; adverse effects
on the environment that are new or significantly different from those analyzed in connection with
the original FHCP; or additional take not analyzed in connection with the original FHCP approval.
An objecting Party shall provide the other Party with written notice of the objection that includes
a statement of the reason for the objection. If a Party objects, the proposal is not approved as a
Minor Modification but may be processed as a Major Amendment of this FHCP and ITP.
Examples of Minor Modifications to this FHCP and ITP processed pursuant to this subparagraph
may include, but are not limited to, the following:
•
•
•
•
•
•
•

Corrections of typographic, grammatical, and similar editing errors that do not change the
intended meaning
Correction of any maps or exhibits to correct errors in mapping or to reflect previously
approved changes in the ITP or this FHCP
Minor changes to survey, monitoring or reporting protocols
Clarifications to vague or undefined language or phrases
Changes to operational prescriptions pursuant to, and within the foreseen range of
changes resulting from, adaptive management
Provision of additional financial assurances in connection with a consistency
determination by the State of California
Any other modifications to this FHCP that are consistent with the biological goals and
objectives described in this FHCP that will not result in operations under this FHCP that
are significantly different from those analyzed in connection with this FHCP as approved,
adverse impacts on the environment that are new or significantly different from those
analyzed in connection with this FHCP as approved, or Take of Covered Species not
analyzed in connection with this FHCP as approved, including but not limited to the
approval or execution of agreements to facilitate execution and implement of this FHCP,
or actions by Green Diamond to delegate (while retaining full responsibility for compliance
with) any of its duties under this FHCP to a third party under its direct control.

Green Diamond and the Service each shall maintain a file of Minor Modifications to this FHCP
that have been approved by all Parties and Green Diamond shall attach such Minor Modifications
to each annual report covering the calendar year in which it is approved.
Any modifications to this FHCP and ITP other than approved Minor Modifications shall be
processed as a Major Amendment of this FHCP and ITP. Major Amendments must be approved
in accordance with all applicable requirements of federal law, including but not limited to, the ESA,
NEPA, and applicable implementing regulations in force at the time of the proposed Major
Amendment. The Party proposing the amendment shall provide a statement of the reasons for
the amendment and an analysis of its environmental effects, including its effects on operations
under this FHCP and on Covered Species.
Implementation Commitment Seven (Objective 5A): Enforcement and Dispute Resolution
Except as set forth below, Green Diamond and the Service each shall have all remedies otherwise
available to enforce the terms of this FHCP, ITP, and the Operating Conservation Program.
The Parties acknowledge that the Covered Species are unique and that their loss as species
would result in irreparable damage to the environment, and that therefore injunctive and
temporary relief may be appropriate to ensure compliance with the terms of this FHCP.
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No Party shall be liable in compensable damages to any other Party for any breach of this FHCP
or ITP, any performance or failure to perform a mandatory or discretionary obligation imposed by
this FHCP or any other cause of action arising from this FHCP and ITP.
Without limiting the applicability of rights granted to the public pursuant to the ESA or other federal
law, this FHCP shall not create any right or interest in the public, or any member thereof, as a
third-party beneficiary hereof, nor shall it authorize anyone to maintain a suit for personal injuries
or damages pursuant to the provisions of this FHCP. The duties, obligations, and responsibilities
of Green Diamond and the Service with respect to third parties shall remain as imposed under
existing law
Nothing contained in this FHCP is intended to limit the authority of the United States government
to seek civil or criminal penalties or otherwise fulfill its enforcement responsibilities under the ESA
or other applicable law.
The Parties recognize that good faith disputes concerning implementation of, or compliance with,
or suspension, revocation or termination of this FHCP or the ITP may arise from time to time. The
Parties agree to work together in good faith to resolve such disputes, using the dispute resolution
procedures set forth herein below or such other procedures upon which the Parties may later
agree. However, if at any time any Party determines that circumstances so warrant, it may seek
any available remedy without waiting to complete dispute resolution. Unless the Parties agree
upon another dispute resolution process, or unless an aggrieved Party has initiated administrative
proceedings or suit in federal court as provided herein, the Parties may use the following process
to attempt to resolve disputes:
•

Where the dispute is regarding a Party’s compliance with the Operating Conservation
Program, the Permit or this Agreement, the aggrieved Party shall notify the other Party of
the provision that may have been violated, the basis for contending that a violation has
occurred, and the remedies it proposes to correct the alleged violation. Where the dispute
is over the proper implementation of the Operating Conservation Program, the Permit or
this Agreement, the aggrieved Party shall notify the other Party of the provision over which
the issue arises, the basis for contending that implementation is not proper and the
changes it proposes to resolve the dispute.

•

The Party receiving the notice provided in (a) shall have 30 days, or such other time as
may be agreed, to respond. During this time it may seek clarification of the information
provided in the initial notice. The aggrieved Party shall use its best efforts to provide any
information then available to it that may be responsive to such inquiries.

•

Within 30 days after such response was provided or was due, representatives of the
Parties having authority to resolve the dispute shall meet and negotiate in good faith
toward a solution satisfactory to all Parties, or shall establish a specific process and
timetable to seek such a solution.

•

If any issues are not resolved through such a process, the Parties shall consider nonbinding mediation and other alternative dispute resolution processes and, if a dispute
resolution process is agreed upon, shall make good faith efforts to resolve all remaining
issues through that process.

Implementation Commitment Eight (Objective 5A): Conditions for ITP Suspension or
Relinquishment
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The Service may suspend or revoke the ITP for cause in accordance with the laws and regulations
in force at the time of such suspension or revocation. Such suspension or revocation may apply
to the ITP in whole or in part, and may apply only to specified Covered Species, portions of the
Plan Area, or certain Covered Activities.
Green Diamond may relinquish the ITP before expiration of the full term of the ITP in accordance
with the regulations in force on the date of such relinquishment and this implementation
commitment. The applicable regulations are currently codified at 50 CFR §§ 13.26 and
17.32(b)(7). Unless later modification of these regulations dictates otherwise, to relinquish the
ITP, Green Diamond shall, within 30 calendar days of discontinuing incidental take and the
exercise of other rights granted by the ITP, return the ITP to the issuing office together with a
written statement surrendering the ITP for cancellation. Relinquishment of the ITP will result in
termination of this FHCP except that Green Diamond shall carry out the following measures for
the duration of the original ITP term:
•

When conducting timber operations and related land management activities within the
Plan Area (as it exists as of the relinquishment date), prevent and avoid take of animals
that are of a species listed as threatened or endangered under the ESA.

•

Using this FHCP protocol approved by the Service, continue to survey for the presence of
NSO in or near planned timber harvest units and, in the event of a detection, implement
the timing and/or buffer restrictions set forth in this FHCP protocol to ensure that nesting
NSO are not displaced or otherwise subject to take through those activities.

As designed and as analyzed in this FHCP, the measures provided in FHCP Section 5 and
Section 6 are intended to result in Green Diamond having fully and continuously fulfilled its
obligations under the ITP such that no additional post-relinquishment mitigation is required. Upon
any relinquishment of the ITP, Green Diamond will be deemed to have fully and completely
satisfied its obligations under the ITP, including those to minimize and mitigate the impacts of take
that may occur incidental to the Covered Activities on the Covered Species within the Plan Area
before or as those impacts arise. After Green Diamond relinquishes the ITP, it shall be deemed
cancelled. Upon surrender of the ITP, no further take shall be authorized under the terms of the
ITP.
Implementation Commitment Nine (Objective 5A): Wildlife Agencies Review and Approval
for Plan Implementation
As provided throughout the Conservation Program described in this Chapter 5, there are many
commitments with provisions where Green Diamond is required to respond to information
requests, provide reports, review analysis, collaborate, seek concurrence, or select scientific
panel members in cooperation with the Service and CDFW. In all such instances where Green
Diamond is required to provide information and reports, engage in analysis and review, seek
concurrence, or select scientific review panels, Green Diamond shall respond to requests from,
direct reports to, engage in review with, and seek concurrence from the Field Supervisor or Deputy
Field Supervisor of the Arcata Fish and Wildlife Office and, for measures or impacts concerning
Covered Species subject to a CDFW consistency determination, the Regional Manager for the
CDFW Northern Region. As described in this FHCP, required communications may be included
in required annual reports or in separate reports submitted by Green Diamond.
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5.4 MEASURES
FOR
CHANGED
CIRCUMSTANCES IN THE PLAN AREA
5.4.1

AND

UNFORESEEN

“Changed Circumstances” means “changes in circumstances affecting a species or
geographic area covered by a conservation plan or agreement that can reasonably be
anticipated by plan or agreement developers and the Service and that can be planned for
(e.g., the listing of new species, or a fire or other natural catastrophic event in areas prone
to such events).”
50 CFR § 17.3. Changed circumstances are not unforeseen
circumstances.

Changes that will constitute changed circumstances under this Plan are described in this
Section 5.4. together with the specific conservation and mitigation measures that Green Diamond
agrees to implement in response to such changed circumstances. Green Diamond shall give
notice to the Service within 7 days after learning that any of the changed circumstances has
occurred. As soon as practicable thereafter, but no later than 30 days after learning of the
changed circumstances, Green Diamond shall modify its activities in the manner described herein
to the extent necessary to mitigate the effects of the changed circumstances on Covered Species,
and shall report its actions to the Service within 15 days after initiating such modifications. Green
Diamond shall make such modifications without awaiting notice from the Service. If the Service
determines that changed circumstances have occurred and that Green Diamond has not
responded in accordance with this FHCP, the Service shall so notify Green Diamond and shall
direct Green Diamond to make the required changes. Within 30 days after receiving such notice,
Green Diamond shall make the required changes and report to the Service on its actions. Such
changes are provided for in this FHCP, and hence do not constitute require amendment of this
FHCP and ITP. If additional conservation and mitigation measures beyond those provided for in
this FHCP are deemed necessary by the Service to respond to changed circumstances, the
Service may not require any such additional conservation and mitigation measures without Green
Diamond’s consent, provided that Green Diamond is implementing this FHCP.
This FHCP includes the following nine potential changed circumstances as defined in applicable
federal regulations and policies:
•
•
•
•
•
•
•
•
•

Fire covering more than 1,000 acres but less than 10,000 acres
Complete loss of 51% or more of previously standing timber within or immediately adjacent
to a DCA due to a windstorm or fire
Earthquakes affecting habitat for Covered Species
Floods affecting habitat for Covered Species
Loss of 51% or more of the total basal area within or immediately adjacent to any DCA as
a result of Sudden Oak Death or stand treatment to control Sudden Oak Death
Disease afflicting Covered Species
Climate change/weather patterns affecting any of the Covered Species
Lapse of state or federal permits necessary for barred owl removal experiments
Listing of a species not a Covered Species but affected by the Covered Activities

If changed circumstances occur in the Plan Area, Green Diamond will implement the
supplemental prescriptions in this section. In most cases, the conservation measures and
adaptive management processes (Section 5.3) are adequate to address changed circumstances.
There are no supplemental prescriptions included for those changed circumstances.
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5.4.2 Fire
Fire suppression is not a Covered Activity. However, if a fire occurs in the Plan Area during the
term of this FHCP, Green Diamond may take all measures reasonably necessary to extinguish
such a fire, including measures that deviate from the other measures (Section 5.3). The strategy
for responding to and suppressing forest fires is generally established by CAL FIRE, and Green
Diamond may have little ability to influence such strategy. However, where reasonably possible
and consistent with the primary goal of containing and extinguishing the fire, Green Diamond will
encourage developing a fire-response strategy consistent with other measures (Section 5.3) that
does not diminish the functions such measures provide. Once it (and/or others) extinguishes such
a fire, unless such fire is an unforeseen circumstance (i.e., exceeds 10,000 acres in the Plan
Area), Green Diamond will apply the following supplemental prescriptions on its fee-owned lands
within the Plan Area:
•
•

Consider for salvage any trees damaged or killed outright by fire, including those in DCAs.
Removal of standing dead or damaged trees and downed trees will be conditioned by the
application of the conservation standards in TREE.
Conduct fire-related downed or dead tree salvage in compliance with state law and TREE.

Low intensity or fires of small scale (e.g., <5 acres) are not expected to have a long-term
significant adverse impact on DCAs or habitat for any of the Covered Species and may have the
beneficial effects of providing structurally complex trees. Thus, low intensity or small-scale fire
does not pose so substantial an impact as to threaten an adverse change in the status of any
Covered Species, and may actually benefit some species through production of habitat elements
that Green Diamond may retain under the TREE (Section 5.3.2).
Within 30 days of its discovery, Green Diamond will provide the Service with information regarding
fire causing damage to more than 51% of previously standing timber within or immediately
adjacent to a DCA. If Green Diamond and the Service determine the DCA is no longer functional,
a new DCA will be designated in the closest available NSO site that meets the necessary criteria
for a DCA.
If the DCA remains functional, Green Diamond will apply the following supplemental prescriptions
within the Plan Area after concurrence by the Service:
•

•
•

Other than trees that are downed or dead due to the fire, Green Diamond will not remove
more timber than it would have been allowed to remove had no fire occurred in the stand
(Section 5.3), unless the Service determines removal of such additional timber would not
materially reduce the habitat’s functional benefit for any Covered Species.
Conduct salvage of trees downed or dead by fire in compliance with state law and TREE.
In addition, conducting any salvage operations within a DCA will be done to retain
structural features that contribute to future habitat for the Covered Species.
Reforestation of any DCA affected by the fire will be implemented as soon as reasonably
possible.

5.4.3 Wind
Small-scale windthrow is not expected to have a long-term significant adverse impact on DCAs
or habitat for any of the Covered Species and may have the beneficial effect of providing cover
for fisher and some of the prey species of the NSO. Thus, small-scale windthrow does not pose
so substantial an impact as to threaten an adverse change in the status of any Covered Species,
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and may actually benefit some species through production of cover habitat and recruitment of
habitat elements that Green Diamond may retain under the TREE (Section 5.3.2).
Within 30 days of its discovery, Green Diamond will provide the Service with information regarding
windstorms causing damage to more than 51% of previously standing timber within or
immediately adjacent to a DCA. If Green Diamond and the Service determine the DCA is no
longer functional, a new DCA will be designated in the closest available NSO site meeting the
necessary criteria for a DCA.
If the DCA remains functional, Green Diamond will apply the following supplemental prescriptions
within the Plan Area:
•

•
•

Other than trees that are downed or dead due to the wind, Green Diamond will not remove
more timber than it would have been allowed to remove had no windthrow occurred in the
stand (Section 5.3), unless the Service determines removal of such additional timber
would not materially reduce the habitat’s functional benefit for any Covered Species.
Conduct salvage of trees downed or dead by wind in compliance with state law and TREE.
In addition, conducting any salvage operations within a DCA will be done to retain
structural features that contribute to future habitat for the Covered Species.
Reforestation of any DCA affected by the windstorm will be implemented as soon as
reasonably possible.

5.4.4 Earthquakes
The Plan Area is in an area well known for frequent but generally small earthquakes. Earthquakes
are quite common and generally are of a relatively insignificant magnitude, typically magnitude 2
to 3 on the Richter scale. Occasionally, greater magnitude events occur, but they are impossible
to predict. In the forest environment, earthquakes of magnitude 6 or less on the Richter scale
produce little, if any, visible change, and no significant impact to wildlife habitat. It is possible that
some trees may fall from earthquakes; however, fallen trees in the forest are generally attributed
to wind or landslide effects. Regardless of cause, fallen trees are not so significant in number as
to require additional mitigations and/or changes in this FHCP’s management scenario or
restrictions. In fact, minor earthquake damage may contribute to recruiting habitat elements
protected under the TREE measures (Section 5.3.2). Earthquakes of magnitude > 6 on the Richter
scale substantially altering habitat status or requiring additional conservation or mitigation
measures in excess of those already included in this FHCP are not reasonably foreseeable during
the life of this FHCP, and would be considered unforeseen circumstances.

5.4.5 Floods
Floods are a natural and necessary component of aquatic and riparian ecosystems but can also
cause damage to forest transportation systems (e.g. watercourse crossings, bridges, roads) and
forest stands. Flood frequency and relative magnitude are inversely related. Large floods are
infrequent while smaller floods may go unnoticed and recur as often as once a year. Severe floods
may occur once in 15 or even 100 years. A flood of lesser magnitude than a 100-year recurrence
interval event (i.e., less than a 100-year flood) is part of the forest’s normal expected ecology.
Such floods may cause a relatively small number of trees in RMZs to fall, break or lean due to
bank erosion or collision with flood debris. This natural process may enhance the habitat
complexity of riparian zones, thereby benefitting Covered Species. Based on historical evidence
in the Plan Area, a flood equal or greater in magnitude to a 100-year recurrence interval event is
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not reasonably foreseeable during the term of this FHCP, and it would be considered an
unforeseen circumstance.

5.4.6 Forest Pest or Pathogen Infestation
Careful forest management and proper treatments can usually keep forest insects and diseases
under control. Site quality and nutrient availability play a key role in forest health and vigor.
Because much of the Plan Area is of high site quality, infestations are less likely to occur within
the healthy forests occupying these sites. Infestations by generally recognized types of forest
pests or pathogens are not expected to have significant adverse effects on the Covered Species
within the Plan Area. The recently identified sudden oak death disease caused by Phytophthora
ramorum is a possible exception. If 51% or more of the pre-harvest total tree basal area within or
immediately adjacent to any DCA is lost due to sudden oak death or stand treatment to control
sudden oak death, a qualified wildlife biologist and RPF will conduct an on-site review identifying
additional prescriptions compensating for hardwood tree loss. An infestation of sudden oak death
that crosses to redwood or other conifers or infestation by other pests causing significant effect
on the forest ecosystem within the Plan Area are not reasonably foreseeable and would be
considered an unforeseen circumstance.

5.4.7 Disease afflicting Covered Species
All species of wildlife including the Covered Species have the potential to be adversely affected
by various diseases. There was considerable concern about the potential impacts of West Nile
Virus on NSOs after it was first discovered on the East Coast in 1999 and swept across all of
North America by 2004. To assist a study by Dr. Alan Franklin, at Colorado State University,
Green Diamond collected blood samples from NSOs in 2004 through 2006, but even though West
Nile Virus was documented to occur in Humboldt County by 2005, it was never documented in
any NSOs. The known diseases and parasites are not considered to represent a serious threat
to NSO populations (USFWS, 2011a) and any disease outbreak that substantially influences
survival or fecundity of NSOs would not be reasonably foreseeable and would be considered an
unforeseen circumstance.
In contrast, fisher, like all meso-carnivores are susceptible to diseases such as rabies, plague,
canine and feline distemper, toxoplasmosis, leptospirosis, trichinosis and a variety of other
diseases and parasites. Despite all the diseases and parasites known to occur in fisher
populations, none of these diseases or parasites had been thought to constitute a significant
source of mortality in fisher possibly because of their solitary nature that results in weak
transmission pathways (CDFG, 2010). However, there was evidence that fisher in the Hoopa
Valley Reservation went through a dramatic decline from the late 1990’s to the mid 2000’s
followed by an apparent recovery by the late 2000’s (Higley and Mathews, 2009). During the same
time, Green Diamond found evidence of a decline followed by recovery in fisher occupancy on
their ownership (Section 4.4.3). Although the cause of the apparent decline and subsequent
recovery was never determined, some putative disease phenomenon provides the best
hypothesis given it occurred over such a large area with a short temporal scale. Although it is
foreseeable that some disease or parasite agent could cause a substantial decline in the fisher
population, it not likely to be a changed circumstance that can be mitigated or remedied by the
conservation of habitat managed by Green Diamond. This FHCP provides ample high quality
habitat for fisher that should allow the population to recover from any substantial decline brought
on by disease. However, if there is required remedial action, Green Diamond will consider Service
proposals to treat fisher or pathogens to address a particularly virulent disease outbreak.
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Little is known of tree vole demographics including any influence diseases may have on their
survival or fecundity. However, it is well documented that small mammals often exhibit cyclic
population fluctuations, but the cause or causes of these fluctuations continue to generate many
hypotheses and much debate among small mammal ecologists. Therefore, although it is
foreseeable that some disease or parasite agent could cause a substantial decline in tree vole
populations, Green Diamond does not consider this a changed circumstance that it can mitigate
or remedy through habitat conservation or that warrants any conservation strategy changes. This
FHCP provides ample high quality habitat for tree voles that should allow the population to recover
from any substantial decline brought on by a disease. However, if it were deemed necessary to
take remedial action, Green Diamond will consider Service proposals to treat tree voles or
pathogens to address a particularly virulent disease outbreak and provide assistance consistent
with the resource emphasis and flexibility measures under the Adaptive Management Program in
Section 5.3.6.

5.4.8 Climate Change/Weather Patterns
Rainfall substantially above average in the late winter and spring has a well-documented strong
negative impact on NSO reproduction. The specific mechanism by which rain negatively affects
nesting is unknown, but Green Diamond biologists have noted that NSO feathers get saturated in
the rain and the birds fly with more difficulty and lose the quality of silent flight. Also, prey species
are probably less active in the rain, which combined with the reduced flight capabilities lessens
overall foraging success of NSOs. Regardless of reason, fluctuations in weather will cause
fluctuations in nesting success, potentially leading to temporary NSO population declines. Green
Diamond does not consider this a changed circumstance that can be mitigated or remedied by
the conservation of habitat managed by Green Diamond and no changes to the conservation
strategy would be warranted because there is no known mechanism to ameliorate the effects of
weather. This FHCP provides for ample high quality NSO habitat that should allow the population
to recover from any previous weather related population declines during periods of favorable
weather conditions. In addition, Green Diamond may provide more habitat protection or reduce
authorized take if the NSO population suffers a sustained decline. Green Diamond would consider
it not reasonably foreseeable and an unforeseen circumstance if climate change causes
substantially above average rainfall in the late winter and spring continuously for two decades or
more resulting in continuous large-scale NSO nesting failures.
The relationship between weather and the demographics of fisher and tree voles is not known.
Presumably, some weather conditions are more favorable, but any attempt to predict how weather
changes may influence any of these mammal species is purely speculative. It is foreseeable that
fluctuations in weather will cause fluctuations in the populations of fisher and tree voles, but Green
Diamond does not consider this a changed circumstance that can be mitigated or remedied by
the conservation of habitat managed by Green Diamond and no changes to the conservation
strategy would be warranted. This FHCP provides ample high quality habitat for these species
that should allow their populations to recover from any previous weather related declines during
periods of favorable weather conditions. Therefore, climate change resulting in a long-term shift
in weather patterns leading to a continuously declining population in any of the covered
mammalian species for two decades or more is not reasonably foreseeable and is considered an
unforeseen circumstance.
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5.4.9 Lapse of state or federal permits necessary for barred owl removal
experiments
This FHCP includes conservation objectives and barred owl removal experiments that contribute
to the conservation and recovery of NSO. The experiments require federal and state authorization
in addition to the 50-year ITP that would be issued to Green Diamond based on this FHCP. If the
barred owl experiments are interrupted by a lapse in federal or state permits, Green Diamond,
the Service, and CDFW will confer and work cooperatively to seek reinstatement or reissuance
of the necessary state and/or federal permits. Green Diamond will continue to implement all other
conservation measures that are beneficial to NSO under this FHCP with assurances under the
No Surprises rule.
A lapse in either state or federal permits necessary to conduct removal experiments, if prolonged,
could lead to an apparent substantial NSO population decline in terms of NSO sites in the Plan
Area. Because there are no known habitat approaches to ameliorate barred owl impacts on NSOs
(Dugger et al., 2016), Green Diamond does not consider this to be a changed circumstance that
it can mitigate or remedy by changes to the habitat elements of the conservation program.
However, Green Diamond will work diligently with the Service to restore the necessary permits
and resume barred owl experiments before any long-term negative impacts occur in the NSO
population.
The results from Phase One of the barred owl removal experiment on Green Diamond’s
ownership and other studies throughout the range of the NSO have already demonstrated barred
owls have a substantial negative impact on NSO populations (Section 4.3.1) (Dugger et al., 2016;
Diller et al., 2016). If additional results and studies confirm these preliminary trends, it will indicate
that it may be difficult to achieve some FHCP objectives for the NSO without removal of barred
owls from at least portions of the Plan Area. While it would have a short-term detrimental influence
on the NSO population of the Plan Area, a lapse in permitting for the barred owl experiment would
not threaten NSO conservation in the Plan Area unless it continued for the duration or extended
periods (e.g., >10-15 years) of this FHCP. Based on the future quantity and quality of NSO habitat
and the results of the Phase One removal experiment showing an increase in the NSO population
following the initiation of barred owl removals (lambda (λ) = 1.029 for NSO in the treated areas),
Green Diamond projects an increase in the number of NSO sites following approval of this FHCP,
and a proposed Plan Area-wide barred owl removal experiment (Section 5.3.1). However, all
recent studies of NSO populations throughout the range of the species have indicated that NSO
populations will decline, regardless of the amount of high quality habitat, if competition from the
barred owl is not controlled (Dugger et al., 2016). If there were to be an extended interruption of
either federal or state permits authorizing barred owl removal, the NSO population in the Plan
Area is expected to decline.
The decline in NSO sites described above represents territorial owls at NSO sites, but it does not
necessarily reflect the total NSO population on a landscape increasingly dominated by barred
owls. There is increasing evidence that barred owls primarily impact NSO by displacing them from
their territories, but they do not necessarily cause an increase in mortality rates. The presumption
is that NSO are displaced into the floater population where they continue to survive but either do
not reproduce or at a much-reduced rate. The immediate increase in both apparent survival rates
and lambda following barred owl removal supports the hypothesis that displaced spotted owls in
the floater population are able to regain territorial status and become available to be detected
(Diller et al., 2016). Empirical observations of banded spotted owls recolonizing their original
territories provide further support for this hypothesis. A telemetry study by Wiens et al., (2014)
also provided strong evidence that barred owls are responsible for interference competition with
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NSO which limit their access to suitable habitat. This indicates that short term interruptions in
permitting (<10 years) would likely allow NSO populations to recover quickly after reinitiating
efforts to control barred owls (Diller et al., 2016).
If there is an interruption in permitting for implementation of barred owl experiments, Green
Diamond will work diligently with the agencies to quickly restore permits. Green Diamond will also
implement the following FHCP measures immediately and for the duration of the lapse in
permit(s):
•
•
•

•
•
•
•

•

Upon interruption in state or federal MBTA permit for conducting barred owl removal
experiments, Green Diamond will continue or resume (if in post-model validation phase of
FHCP) full demographic surveys at NSO sites within the Plan Area (Appendix F).
Green Diamond will document the number of occupied NSO sites in the next annual report
to establish the baseline from which to evaluate NSO population response to barred owl
colonization events.
When the NSO population declines below the initial FHCP baseline (i.e., 95% confidence
interval of realized population change does not overlap 1.0 as described in Dugger et al.
2016 if pre-model validation or a statistically significant lower occupancy rate if post-model
validation, Section 5.3.6.1), Green Diamond will implement additional FHCP measures to
identify and avoid taking the most productive NSO sites during the period of permit
interruption.
Green Diamond will conduct an analysis of NSO site histories to evaluate NSO site
occupancy and fecundity and those NSO sites affected by barred owls.
The most productive NSO sites (combination of occupancy and fecundity) from the
analysis will be compared to the current suite of 44 DCAs that are no take (Section
5.3.3.4).
Green Diamond will consult with the Service to determine if the suite of DCA sites should
be adjusted to a different suite of 44 DCAs during the period of permit interruption taking
into consideration the criteria for determining a DCA (Section 5.3.1.4.4).
Consistent with Adaptive Management Commitment Two (Section 5.3.6.1), when the NSO
population declines below the initial FHCP baseline (i.e., 95% confidence interval of
realized population change does not overlap 1.0 as described in Dugger et al. 2016 if premodel validation or a statistically significant lower occupancy rate if post-model validation,
Section 5.3.6.1), indicating a negative trend, a preliminary review will attempt to
understand the potential causes and consider corrective actions without necessarily
triggering adaptive management. In the event of an interruption in barred owl removal
experiment permits and cessation of removal actions, it is likely and foreseeable that the
cause of the NSO decline will be related to barred owl colonization events.
In response to the Adaptive Management Triggers (Section 5.3.6.1), and if warranted by
the adaptive management assessment process, Green Diamond will implement changes
in the following components of the Conservation Program:
−
−
−

Green Diamond may use the established AMRA to fund the management
adjustments that may be made during the life of this FHCP.
For NSO, the adaptive management account provides for additional habitat protection
based on objective performance triggers and empirical understanding of NSO habitat
use.
The AMRA will be credited with an opening balance of 1068 acres for any combination
of expansion of existing DCAs or creation of additional DCAs.
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•
•

•

At the time when the barred owl removal experiment permits are reissued, Green Diamond
will consult with the Service to assess the suite of DCA sites in place at that time (a
minimum of 44 plus additional NSO sites identified through Adaptive Management).
Any additional DCAs that may have been created as part of the AMRA will remain in place
until the NSO population recovers to levels exceeding the baseline that triggered adaptive
management (i.e., 95% confidence interval overlaps 1.0 as described in Dugger et al.
2016 if pre- model validation or a statistically significant higher occupancy rate if postmodel validation, Section 5.3.6.1).
After analysis and consultation with the Service, Green Diamond will delineate and return
to the baseline number of 44 DCAs and FHCP measures associated with DCAs
(5.3.1.4.4).

This FHCP calls for a diminishing level of take as the number of active NSO sites declines any
time throughout the Permit term (Section 6.2.3). In the event of an interruption of barred owl
removal, a key question is how rapidly that decline might occur and what would be the projected
effect, over time, on the permitted level of take. In the event of a decline in the NSO population
within the Plan Area due to barred owl competition, regardless of how rapidly it might occur, this
FHCP first reduces, and if the decline continues to a key threshold, eliminates the NSO take
authorized under the Permit. The initial rate of take as described in this FHCP (Section 6.2.3) is
set at a maximum of 3 takes per 100 NSO sites. However, regardless of the cause, no take is
authorized if the number of NSO sites drops to 47. If a lack of permitting for barred owl
experiments results in an NSO population decline that triggers adaptive management and
delineation of additional DCAs to provide demographic support to the NSO population, there will
be no take of additional DCA sites within the plan area occupying up to an additional 1068 acres
of habitat from the AMRA.
There are a variety of permitting technicalities or legal challenges that might interrupt the barred
owl experiment permitting process for a period to time – most likely of a short 2- to 5-year duration
-- which would cause a dip in the NSO population in the Plan Area. However, such a circumstance
would not likely be of sufficient duration to require any adjustments to authorized incidental take.
The rapid positive effects Green Diamond observed on the NSO population following initiation of
barred owl removal within the treated portion of the study area (Dugger et al., 2016; Diller et al.,
2016) may not be realized in the future with likely increases in regional barred owl population. It
may be difficult to effectively remove barred owls in some of the smaller isolated tracts in the Plan
Area, but there are also multiple large tracts from which barred owl removal should be highly
effective as seen in the initial removal experiment. Therefore, we anticipate that any declines in
the NSO population due to periodic interruption in permits would be offset or ameliorated by
increases in the NSO population during periods of implementation of the barred owl removal
experiment. We believe it is highly unlikely that the Service and Green Diamond could do nothing
to resolve the permitting hiatus for decades while the NSO population declined to 47 sites.
Furthermore, if Green Diamond were unable to obtain the necessary permits, presumably other
land managers would be in a similar situation and the NSO population would be in precipitous
decline range wide. If ongoing and future studies continue to support the conclusion that barred
owls are responsible for NSO declines, and additional studies show that barred owl removal is
both feasible and effective, it is unlikely that authorizations necessary for barred owl control would
be permanently withheld resulting in the Plan Area NSO population declining to the threshold
number of NSO sites that would result in suspension of incidental take authorization.
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5.4.10 New Listing of Species Not Currently Covered Species
The preamble to the No Surprises rule states that the listing of a species as endangered or
threatened could constitute a changed circumstance. Therefore, if a species is listed under the
federal ESA subsequent to the effective date of the Permits, and that species (i) is not a Covered
Species, and (ii) is affected by the Covered Activities, such listing will constitute a changed
circumstance.
In the event that a non-Covered Species that could be affected by Covered Activities becomes
listed as threatened or endangered under the ESA during the term of this FHCP and ITP, Green
Diamond shall not have incidental take authority with respect to such newly-listed species unless
and until the ITP is amended to include such species or other authorization is provided pursuant
to the ESA. Upon receipt of notice of the proposed listing of a species that may occur in the Plan
Area but that is not a Covered Species, Green Diamond shall seek the technical assistance of
the Service, and the Service shall provide the following assistance, in the event the species is
ultimately listed:
(i)

Identify possible measures to avoid take and avoid causing jeopardy to such species.

(ii)

Determine whether incidental take coverage for such species is appropriate; and, if so.

(iii)

Identify any modifications to this FHCP that may be necessary to provide incidental take
coverage for the new species and assist Green Diamond in determining whether to amend
this FHCP and the ITP to include the newly-listed species as a Covered Species.

Should an unlisted non-Covered Species become listed during the term of this FHCP and ITP,
neither such occurrence nor this provision shall be construed to require the Service to reinitiate
internal consultation under Section 7 of the ESA with regard to its prior approval of this FHCP and
issuance of the ITP, consistent with Environmental Protection Information Center v. The Simpson
Timber Co., 255 F.3d 1073 (9th Cir. 2001).

5.4.11 Unforeseen Circumstances
“Unforeseen Circumstances” means changes in circumstances affecting a Covered Species or
geographic area covered by this FHCP that could not reasonably have been anticipated by Green
Diamond and the Service at the time of this FHCP’s negotiation and development, and that result
in a substantial and adverse change in the status of the Covered Species. (50 CFR § 17.3)
All changes in circumstances affecting a Covered Species or its habitat in the Plan Area that are
not described previously as Changed Circumstances are considered not reasonably foreseeable
in the context of this FHCP. For the purposes of this Plan, such changes are Unforeseen
Circumstances. In the event that Unforeseen Circumstances occur, Green Diamond will make
Plan modifications according to the No Surprises Assurances and procedures set forth in the
Service’s No Surprises rule.
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5.4.12 “No Surprises” Assurances” Provided that Green Diamond has complied with its

obligations under this FHCP and the ITP, the Service can require Green Diamond to
provide mitigation beyond that provided for in this FHCP only in accordance with the ESA
“No Surprises” regulations in 50 C.F.R. §§ 17.22(b)(5) and 17.32(b)(5) as they exist as of
the Effective Date. If such No Surprises regulations are modified or amended after the
Effective Date, such modifications or amendments shall not apply to this FHCP and ITP
unless reliance on the regulations in effect as of the Effective Date is prohibited by statute
or court order.

If the Service makes a finding of Unforeseen Circumstances, it shall have up to 120 days, or a
longer period with Green Diamond’s consent, to determine the nature and location of additional
or modified mitigation required to address the Unforeseen Circumstances. During such period,
Green Diamond agrees to avoid undertaking any activity that would appreciably reduce the
likelihood of the survival and recovery of the affected Covered Species.
In the event that Green Diamond is wholly or partially prevented from performing the obligations
of this FHCP because of unforeseeable causes beyond the reasonable control of and without the
fault or negligence of Green Diamond, including but not limited to third party actions, sudden
actions of the elements not identified as Changed Circumstances, or actions of a non-participating
federal agency, state agencies or local jurisdictions, Green Diamond shall be excused from
whatever performance is affected by such unforeseeable cause to the extent so affected, provided
that nothing in this section shall be deemed to authorize any Party to violate the ESA, and
provided further that:
•
•

•
•

The suspension of performance is of no greater scope and no longer duration than is
required by the unforeseeable cause.
Within 15 days after the occurrence of the unforeseeable cause Green Diamond shall give
the Service written notice describing the condition, an estimate of how long Green
Diamond expects it to persist, and how Green Diamond plans to remedy the effects of the
temporary suspension of performance.
Green Diamond shall use its best efforts to remedy its inability to perform.
When Green Diamond is able to resume performance of its obligations, Green Diamond
shall give the Service written notice to that effect.

5.5 SUMMARY OF
COMMITMENTS

OPERATING

CONSERVATION

PROGRAM

Landscape Management Commitment One (Objective 1A): When planning and seeking
approval of THPs for future timber harvests, Green Diamond will incorporate into all THPs
measures that provide long-term retention and recruitment of late seral habitat elements that are
beneficial to NSOs, fisher and tree voles. Those measures include:
•
•
•

Riparian management zones and retention associated with geologically unstable areas
(Section 5.3.1.3)
Designation and protection for DCAs (Section 5.3.1.4)
Group and individual tree retention in harvest units in conjunction with the plan for TREE
(Section 5.3.2)

Landscape Management Commitment Two – Riparian and Geological Management
Measures (Objective 1A): Green Diamond will implement all of the following measures:
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•

Class I RMZ Characteristics – Green Diamond will establish a RMZ of at least 150 feet
(slope distance) on each bank of all Class I watercourses 11 in the Plan Area. The width
will be measured from the watercourse transition line or from the outer Channel Migration
Zone (CMZ) edge where applicable.
Where the floodplain is wider than 150 feet on one side, the outer zone of the RMZ will
extend to the outer edge of the floodplain.
An additional buffer will be added to the RMZ immediately adjacent to a floodplain, as
follows:
Slide Slopes
0-30%
30-60%
>60%

Additional Floodplain Buffer
30 feet
40 feet
51 Feet

Green Diamond will establish an inner zone within each RMZ, the width of which will
depend upon the streamside slope in accordance with the following:
Side Slopes
0-30%
30-60%
>60%

Inner Zone Width
50 feet
60 feet
70 Feet

Green Diamond will also establish an outer zone within each RMZ, which will extend from
the outside limit of the Inner Zone edge to at least 150 feet from the bankfull channel (or
CMZ edge) with the additional floodplain buffer set forth above.
−

Conservation Measures within Class I RMZs:
°

Single Harvest Entry – During the life of this FHCP, Green Diamond will carry out
only one harvest entry within Class I RMZs, which will coincide with the even-aged
harvest of the adjacent stand. The only exception will be light thinning conducted
with the specific objective of enhancing wildlife structure. If cable corridors through
RMZs are necessary to conduct intermediate treatments, e.g., commercial
thinning, in adjacent stands before even-aged harvest, Green Diamond will apply
the restrictions in this section except harvesting of trees in the RMZs will be limited
to cable corridors only. Any cable roads established in the RMZ as part of the
intermediate treatment will, to the extent feasible, be reused during the even-aged
entry in the adjacent stands.

°

Overstory Canopy Closure:

Class I watercourse is defined as all current or historical fish-bearing watercourses and/or domestic water supplies
that are on site and/or within 100 feet downstream of the intake. The watercourse transition line is defined as that line
closest to the watercourse where perennial vegetation is permanently established. The Channel Migration Zone is
defined as Current boundaries of bankfull channel along the portion of the floodplain that is likely to become part of the
active channel in the next 50 years. The area of the channel defined by a boundary that generally corresponds to the
modern floodplain but may also include terraces that are subject to significant bank erosion.

11
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°

Green Diamond will retain at least 85% overstory canopy closure within the
Inner Zone

°

At least 70% canopy overstory closure will be retained within the Outer Zone

CAL FIRE protocol in effect as of the date of this FHCP will be used for sampling
overstory canopy cover to determine compliance with the overstory canopy closure
requirements.
•

Class II RMZ Characteristics – Green Diamond will establish an RMZ of at least 75 or
100 feet on each bank of all Class II watercourses 12, as follows:
−
−

A 75-foot minimum width will be used on the first 1,000 feet of 1st order Class II
watercourses (Class II-1 watercourses 13). Downstream of this first 1000-foot section,
the RMZ will be expanded to at least 100 feet.
A 100-foot minimum width will be used on all 2nd order or larger Class II watercourses
(Class II-2 watercourses 14).
Green Diamond will establish an Inner Zone within the RMZ, the width of which will
be 30 feet measured from the first line of perennial vegetation.
Green Diamond will also establish an Outer Zone within the RMZ, which will extend
the remaining 45 feet or 70 feet (depending on whether it is a Class II-1 watercourse
or a Class II-2 watercourse, respectively).

−

Conservation Measures within Class II RMZs:
°

Single Harvest Entry – During the life of this FHCP, Green Diamond will carry out
only one harvest entry into Class II RMZs, which will coincide with the even-aged
harvest of the adjacent stand. The only exception will be light thinning conducted
with the specific objective of enhancing wildlife structure. If cable corridors through
RMZs are necessary to conduct intermediate treatments, e.g., commercial
thinning, in adjacent stands before even-aged harvest, Green Diamond will apply
the restrictions in this section except harvesting of trees in the RMZs will be limited
to the cable corridors only. Any cable roads established in the RMZ as part of the
intermediate treatment will, to the extent feasible, be reused during the even-aged
entry in the adjacent stand.

°

Overstory Canopy Closure:
°

Green Diamond will retain at least 85% overstory canopy closure within the
Inner Zone

°

At least 70% overstory canopy closure will be retained within the Outer Zone

12 A Class II watercourse is defined as a watercourse that contains no fish, but supports or provides habitat for aquatic
vertebrates. Seeps and springs that support or provide habitat for aquatic vertebrates are also considered Class II
watercourses with respect to the conservation measures.
13 A Class II-1 watercourse is defined as a subset of Class II watercourses, as illustrated in Appendix C.
14 A Class II-2 watercourse is defined as a subset of Class II watercourses, as illustrated in Appendix C.
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•

Class III RMZ Characteristics – Additional tree retention will occur in certain Class III
watercourses 15 to maintain stream bank stability, and in geologically unstable areas.
However, tree retention associated with unstable areas is a relatively minor component
(approximately 10%) of the total riparian retention. Appendix D includes details of the
prescriptions associated with Class III watercourses and geologically unstable areas.
−

•

Conservation Measures within Class III Equipment Exclusion Zones (EEZs) – Green
Diamond will apply one of two tiers of protection measures within Class III
watercourses in accordance with HPA Groups and slope gradient (the average slope
as measured with a clinometer, starting from the watercourse bank and running
upslope for a distance of 50 feet), as follows:

HPA Group

Slope Gradient

Smith River

<65%=Tier A
>65%=Tier B

Coastal Klamath

<70%=Tier A
>70%=Tier B

Korbel

<65%=Tier A
>65%=Tier B

Humboldt Bay

<60%=Tier A
>60%=Tier B

Class III Tier A Protection Measures:
−

EEZ:
°
°

°
−

Green Diamond will establish a 30-foot EEZ, except for a) existing roads; b) road
watercourse crossings; and c) skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the
following conditions are met – Construction and use of skid trail watercourse
crossings within the Class III EEZ may occur only when construction and use of
alternative routes to otherwise inaccessible areas outside of the RMZ would result
in substantially greater impacts to aquatic resources. Preference shall be given to
using existing skid trail watercourse crossing sites in the Class III over establishing
new skid trail watercourse crossing sites in the Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.

Large Woody Debris (LWD) Retention – Green Diamond will retain all LWD on the
ground (not including felled trees) within the EEZ

A Class III watercourse is defined as small seasonal channels that do not support aquatic species, but has the
potential to transport sediment to Class I or II watercourses.

15
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−
•

Class III Tier B Protection Measures:
−
−

−
−
−
−
−
−
•

Site Preparation – Green Diamond will not ignite fire during site preparation within the
EEZ

EEZ – Green Diamond will establish a 50-foot EEZ, except for existing roads, road
watercourse crossings, and skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the
following conditions are met – Construction and use of skid trail watercourse
crossings within the Class III EEZ may occur only when construction and use of
alternative routes to otherwise inaccessible areas outside of the RMZ would result in
substantially greater impacts to aquatic resources. Preference shall be given to using
existing skid trail watercourse crossing sites in the Class III over establishing new skid
trail watercourse crossing sites in the Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.
Hardwood Retention – Green Diamond will retain all hardwoods and
nonmerchantable trees within the EEZ except where necessary to create cable
corridors or for the safe falling of merchantable trees.
Site Preparation – Green Diamond will not ignite fire during site preparation within the
EEZ.
Conifer Retention – Green Diamond will retain conifers where they contribute to
maintaining bank stability or if they are acting as a control point in the channel.
A minimum average of one conifer 15 inches DBH or greater per 50 feet of stream
length within the EEZ will be retained.
LWD Retention – Green Diamond will retain all LWD on the ground (not including
felled trees) within the EEZ.

Geological Management Measures – Green Diamond will establish a variety of measures
to address geologically unstable areas. These measures include retention of trees to
minimize and mitigate sediment input from steep streamside slopes, headwall swales,
deep-seated landslides and shallow rapid landslides. The criteria for tree retention are
relatively complex and often region-specific within the Plan Area so the full details are
included in Appendix D under “Slope Stability Measures” (pp D-11 to D-15.)

Landscape Management Commitment Three (Objective 1B): Green Diamond will establish an
initial set of 44 DCAs in the IPA immediately upon issuance of the ITP (Table 5-1). Green Diamond
designates 44 DCAs in the IPA and will maintain a minimum of 44 DCAs in the IPA throughout
the term of this FHCP. Green Diamond selected the initial DCAs because of their demonstrated
ability to provide high site occupancy and fecundity for NSOs and because they provide a good
spatial distribution across the IPA.
•
•

DCAs are designed to provide a core nesting area for a single pair of NSOs with a
minimum no-harvest core area of 89 acres of nesting/roosting habitat where available.
NSO sites within DCAs will be managed to include within a 0.5-mile circular buffer (502
acres):
−
−

89 acres of forest stands 46 years old and older, and
233 acres of stands 31 years old and older
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•

•
•

Clearcut timber harvest immediately adjacent to a DCA (i.e., harvest unit boundary is in
contact with the DCA boundary) must comply with adjacency requirements providing a
biologically more conservative strategy. These requirements include adjacent stands
being at least 6 years old or 10 feet tall, but not < 6 years with other harvest units that are
also immediately adjacent to the DCA. This provision essentially doubles requirements of
the current (2013) California Forest Practice Rules regarding age and tree regrowth in
adjacent stands and by providing time for recolonization of woodrats, is designed to
improve foraging habitat conditions in forest stands adjacent to DCAs. This provision does
not change FPR for separation of units, or distances of separation, or size of individual
harvest units. Should FPRs change during the term of this FHCP, adjacency requirements
will be implemented as stated in this section (i.e., based on adaptation of FPRs in place
upon signing), or future requirements of revised FPRs, whichever provides more biological
conservation value to the covered species. The size of even-age management units,
which can be no more than 20 acres for non-shovel yarded ground-based systems, 30
acres for aerial, cable or shovel yarding systems, and 40 acres when justified according
to specified criteria (14 CCR 913.1[a][2]).
The distance between even-age management units, which must be “separated by a logical
logging unit that is at least as large as the area being harvested or 20 acres, whichever is
less, and must be separated by at least 300 feet in all directions” (14 CCR 913.1[a][3]).
The timing of the harvest of contiguous even-age management units, which cannot occur
unless regenerating stand in a previously harvested, adjacent clearcut unit is at least 5
years of age or 5 feet tall, and three years of age from the time of establishment on the
site (14 CCR 913[a][4][A]).

Landscape Management Commitment Four (Objective 1B): Upon approval of this FHCP,
timber harvesting within formerly designated set-asides in the Plan Area that are not designated
as DCAs will be planned and implemented to delay take of any existing NSO sites within the
former set-aside. Owl sites within formerly designated set-asides with a history of high rates of
occupancy and/or reproduction (i.e., highly functional) have been included in the initial DCA
network, and will be protected consistent with provisions for DCAs. Other owl sites within formerly
designated set-asides not included in the initial DCA network may be subject to take, depending
on their history of occupancy, and actual scheduling and location of future timber harvest.
However, harvest units within these areas will be scheduled in a manner to delay take of NSO
sites as long as possible within the constraints of the FPRs adjacency requirements. The harvest
unit containing the current NSO site will be the last unit scheduled in the harvesting sequence.
Any such taking will be accounted for, according to take accounting procedures described in
Section 6.
Landscape Management Commitment Five (Objective 1B): Monitoring, spatial distribution and
replacement of DCAs will be governed by the following set of rules:
•
•

•

Green Diamond can delineate new DCAs to replace existing DCAs, but a replacement
DCA must be in the same NSO OMU, or if the DCA is near the border of an OMU, the
OMU immediately adjacent.
Green Diamond will evaluate DCAs for potential replacement if there is reduced biological
functionality. A replacement may be warranted, if the new DCA meets or exceeds the DCA
functional criteria (i.e., mean annual occupancy ≥0.75 and mean fecundity ≥0.25,
averaged over the last four years) or has a substantially higher (approximately 25%)
occupancy and fecundity relative to the DCA to be replaced.
Green Diamond may replace a DCA for economic reasons or to meet other company
business objectives if the new DCA meets the DCA functional criteria or has substantially
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•
•
•

higher (approximately 25%) occupancy and fecundity relative to the replaced DCA with no
extenuating circumstances.
Green Diamond will not replace DCAs for at least five years after the Plan Area-wide
barred owl experiment has gone into effect.
Green Diamond will survey DCAs annually using a protocol designed to achieve an overall
95% probability of detecting NSOs if they are present.
Green Diamond will designate one additional DCA for each incremental net increase in
the Plan Area of 8,000 acres added to the IPA. Each additional DCA will be located within
the scope of the added Covered Lands and will either meet the criteria for a DCA or be
designated as a contingent DCA with the concurrence of the Service.

In the past, commercial thinning and unevenaged silviculture under California FPRs was a minor
component of Green Diamond’s silvicultural treatments. Accordingly, these practices were not
evaluated for effects on habitat for Covered Species in the Plan Area. Accordingly, ‘silviculture’
will be included as a covariate in analyses of site occupancy for NSO and fisher, or an analysis
of fecundity, or lambda for NSO. If the ‘silviculture’ covariate enters any of the top competitive
models for any of these analyses, Green Diamond will initiate studies to assess the habitat value
of stands generated from other silvicultural prescriptions (Section 5.3.6).
Landscape Management Commitment Six (Objective 1A, 1D): Green Diamond will include
‘silviculture’ as a covariate in analyses of site occupancy for NSOs and fisher, or an analysis of
fecundity, or lambda for NSOs.
•
•

If the ‘silviculture’ covariate enters any of the top competitive models for any of these
analyses, Green Diamond will initiate studies to assess the habitat value of stands
generated from silvicultural prescriptions other than regeneration harvest.
If research indicates that silvicultural prescriptions resulting in retention of important
habitat conditions, such as moderate to high canopy closure, multi-layered stands, or
understory conditions more favorable to Covered Species, Green Diamond will consider
adaptive management options (Section 5.3.6) to implement these silvicultural practices to
improve conservation of those species.

Habitat Element Retention Commitment One (Objective 2A): Green Diamond shall implement
the TREE Guidelines for Green (Live) Tree and Snag Retention
A. Candidate Tree Selection:
•
•
•
•
•
•
•

Retain large defective trees using the TREE’s tree retention scorecard
Retain defective or poorly formed trees, e.g., animal damaged, forked top, broken top,
mistletoe broom, etc.
Retain a mix of conifers and hardwoods (approximately 50/50 mix where possible
Retain conifer species preference: Douglas-fir, hemlock, white fir, cedar, spruce, redwood
Retain hardwood species preference: tanoak, Pacific madrone, California laurel,
chinquapin
Consider protection from wind throw and site preparation burning when designating HRA
and tree clump locations
Retain trees with the average diameter equal to or greater than the average diameter of
trees in the THP area
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B. Retention Guidelines – Evaluate the method and level of tree retention needed within
each THP unit as follows:
•

Conifer Dominated Harvest Areas 16 with RMZ Retention:
−
−

•

Conifer Dominated Harvest Areas without RMZ Retention:
−
−
−

−

•

Retain all scorecard trees ≥7
Retain other conifer at a minimum rate of one tree per clearcut acre.
Retain other qualifying evergreen hardwoods at a rate of two trees per clearcut acre
where they exist. If the unit lacks hardwoods to meet minimum retention standards,
retain an additional conifer up to two trees per acre if harvest unit is in a one or two
tree per clearcut acre retention area.
Retention should be a combination of approaches (HRA, tree clumps or scattered
trees). HRAs are typically prescribed in cable yarding areas since this type of clumped
retention is more practical in these areas. Trees retained in Streamside Management
Zones (SMZs) and Class III Tier B areas count toward overall tree retention.

Hardwood Dominated Harvest Areas 17 with RMZ Retention:
−
−
−

•

Retain all scorecard trees ≥7
Retain other evergreen hardwoods at a rate of two trees per clearcut acre where they
exist

Retention in all hardwood dominated areas is at least two trees per clearcut acre
regardless of the watershed
Retain all scorecard trees ≥7
Retain scattered or clumped evergreen hardwood trees at a rate of two trees per
clearcut acre and also retain conifer trees scoring ≥7

Hardwood Dominated Harvest Areas without RMZ Retention:
−
−

Retain all scorecard trees ≥7
Retain ½ acre HRA or clumps totaling 0.5 acres and scattered evergreen hardwood
trees at a rate of two trees per clearcut acre

C. Relationship with Snag and RMZ Retention – Live tree retention is in addition to snag and
RMZ retention. Green trees retained as described in these retention guidelines will augment
structure provided by snag retention and within AHCP areas, i.e., Green Diamond will not
include retained snags and trees left within RMZs as part of the count for Wildlife Tree
Retention.
D. Live Tree Retention Scoring Criteria Used for Identification of Existing Wildlife Habitat
Elements (Appendix E, TREE for definitions):
•
•
16
17

Dbh – Conifers ≥30 inches and Hardwoods ≥18 inches (3 points)
Bole features:

Forest stands with >15,000 board feet of conifer per acre.
Forest stands with <15,000 board feet conifer per acre and dominated by hardwood stems.
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−
−
−
•
•
•
•

Trees with an internal hollow or large cavity (4 points)
Trees with a small cavity, internal rot or mistletoe broom (2 points)
Trees with crevice cover, i.e., loose or deeply furrowed bark (1 point)

Crown features – Trees with complex crown, lateral large limbs, epicormic branching (1
point)
Vole nest factor – Tree containing an active or remnant tree vole nest having canopy
connectivity with existing RMZ/Geological retention (2 points) and all others (1 point)
Unit scarcity factor, i.e., post-harvest density of late seral habitat elements, <1 acre (2
points), >1/acre but <2/acre (1 point), >2/acre (0 points)
Watershed scarcity factor, i.e., planning watershed factor is determined programmatically
and is added to the total score, impaired or special wildlife value (1 point), all others (0
points)

Covered Species Protection Commitment One (Objective 3A): According to the NSO survey
protocol (Appendix F), Green Diamond will conduct pre-harvest NSO surveys in all harvest units
planned for timber harvest during the period when NSOs may be incubating eggs, brooding
nestlings or caring for recently fledged juveniles (21 February through 31 August) and will avoid
timber harvest in that unit during that period if breeding NSOs are detected, and activities have
the potential to harm, kill or injure NSOs.
Covered Species Protection Commitment Two (Objective 3B): If fisher monitoring (Section
5.3.5.2) or other activities reveal an active den, the site will be protected with a 0.25-mile radius
no-harvest buffer until it has been determined that the den has been abandoned or the fisher kits
have been moved to another den tree more than 0.25 miles from the harvest area. Any confirmed
den trees will be retained.
Covered Species Protection Commitment Three (Objective 3B): Green Diamond will ensure
all water tanks and pipes used for timberland management in the Plan Area are fisher-proofed to
prevent entrapment and/or drowning. Green Diamond will ensure that any such facility or structure
found to not be secured in the future will be repaired, retrofitted, or replaced in a timely manner
to ensure its inaccessibility to fishers. Included in the first annual report will be a catalog and map
of all current and abandoned water tanks within the Plan Area and documentation that each
structure has been checked at least once a year to ensure that it is secured against potential entry
by fishers.
Covered Species Protection Commitment Four (Objective 3B): Green Diamond will cooperate
in any Service- and CDFW-approved fisher capture and relocation/ reintroduction recovery
project, following guidelines for fisher protection during the capture and relocation process and
provided that removal of individual fisher does not compromise the fisher occupancy and
population objectives of this FHCP.
Covered Species Protection Commitment Five (Objective 3C): When, in limited
circumstances, Green Diamond conducts partial harvesting activities within RMZs and geological
areas, it will avoid felling trees containing tree vole nest(s). Foresters will inspect potential harvest
trees before marking to avoid felling trees with active or remnant vole nests.
Covered Species Protection Commitment Six (Objective 3D): To discourage and prevent
unauthorized marijuana cultivation and associated abuse of pesticides in the Plan Area, Green
Diamond will maintain a system of controlled access for the Plan Area using locked gates on
roads, security patrols, and written permits for authorized use of the Plan Area. To detect and
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remove unauthorized activities, Green Diamond will maintain security patrols for the Plan Area,
conduct at least one annual aerial surveillance for marijuana cultivation hot spots where Covered
Species are likely to be exposed to pesticide use in the Plan Area, and provide annual safety
training for field employees on detection and reporting of suspicious and unauthorized use of the
Plan Area. When unauthorized marijuana cultivation and/or pesticide abuse is detected by Green
Diamond, it will be reported to local law enforcement. If Green Diamond finds evidence of
pesticide abuse that may take Covered Species, it will report the circumstances to the Service for
investigation and possible prosecution.
Barred Owl Research Commitment One (Objective 4A): Implement the phase two Plan Areawide barred owl removal experiment (Section 5.3.4.2). All phases of barred owl experiments and
research will require approval from appropriate agencies regarding permits and authorizations.
Barred Owl Research Commitment Two (Objective 4C): Following completion of the phase
two experiment and concurrence by the Service, implement the phase three barred owl invasion
and co-existence experiments (Section 5.3.4.3).
NSO Monitoring Commitment One (Objective 5B): Using future survey results gathered
throughout the Plan Area, Green Diamond will compare the estimated number of occupied NSO
sites in the three NSO regions to overall habitat fitness values, in accordance with the procedures
and assumptions described in Section 5.3.5.1. Validation of the habitat fitness model will be
achieved when the overall observed long term trend in occupied owl sites is statistically shown to
be stable or increasing (P = 0.95) as predicted by the average of all OMUs within the NSO
regions, as agreed upon by Green Diamond the Service, and CDFW and consistent with the intent
of this section.
NSO Monitoring Commitment Two (Objective 5B): Within three years of signing this FHCP,
Green Diamond will construct an initial multi-state site occupancy model. The model will be used
to develop projections of NSO occupancy and fecundity. The comparison of expected versus
observed occupied NSO sites with successful nesting will not be used as a threshold or trigger
for achieving FHCP model validation. However, it will be a requirement to have successfully
completed an NSO multi-state site occupancy model before the new FHCP conservation
measures contingent on model validation will be implemented, because it will be used to predict
where an NSO site is likely to occur for estimating take following model validation (Section
5.3.5.1). It may also lead to a more useful habitat model for management purposes and thresholds
for estimating when take may occur. It will also be the intent to use the multi-state occupancy
model to estimate population change for the Plan Area NSO population after model validation and
assess triggers for adaptive management. It should be noted that some details of the modelbased displacement assessment may change if Green Diamond gains new insight into the
response of NSO to timber harvesting during the process of model validation. The Service and
CDFW will have input on model revisions including model selection
NSO Monitoring Commitment Three (Objective 5B): If the NSO population increases in the
Plan Area, as predicted, and Green Diamond validates the projections of the habitat fitness model,
then direct monitoring of the entire NSO population across the Plan Area will be replaced by
monitoring habitat conditions projected by the multi-state site occupancy or some other improved
future model along with monitoring all the DCAs and at least 12 additional spatially stratified
randomly selected sites. Furthermore, at least 20% of the potential take sites will be monitored
annually and site occupancy surveys will continue throughout the Plan Area (Section 6.2.3).
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NSO Monitoring Commitment Four (Objective 5B): Unless and until Green Diamond validates
a habitat fitness model, Green Diamond will continue the extensive NSO surveys and markrecapture data collection.
NSO Monitoring Commitment Five (Objective 5C): If the overall NSO population is declining
relative to the baseline 6 years after FHCP approval and initiation of barred owl removal, a
preliminary analysis in conjunction with the Service will be conducted to attempt to understand
the potential causes and consider corrective actions without necessarily triggering adaptive
management. If after 10 years there is evidence of a statistically significant (i.e., 95% confidence
interval of realized population change does not overlap 1.0 as described in Dugger et al. 2016)
decline in the Plan Area NSO population relative to the NSO population at the initiation of barred
owl removal, Green Diamond in collaboration with the Service will assess the likely cause of the
decline, and if necessary, adaptive management will be triggered and corrective actions taken.
Adaptive Management measures to be considered are described in Section 5.3.6. The Adaptive
Management measures described in that section are intended to anticipate potential future
responses. Additional Adaptive Management measures may be considered by Green Diamond,
as they may more appropriately address causes of future NSO decline, should declines be
documented according to these commitment standards.
NSO Monitoring Commitment Six (Objective 1B, 5C): Green Diamond will annually assess the
mean reproductive success of the NSO population in the Plan Area at all DCAs plus a minimum
of 12 other NSO sites selected by a spatially stratified random sample will be assessed to
determine the mean reproductive success of the NSO population in the Plan Area. The 12
additional sites will be randomly selected at a rate of one per OMU unless additional sites are not
available. Sites in adjacent OMUs may be substituted where deficiencies exist in other OMUs.
The trend in fecundity over the prior six years within the Plan Area will be compared to the trend
in comparable regional averages of fecundity over the same time interval. If the trend in mean
fecundity estimate from the Plan Area is statistically lower (p ≤ 0.05) than the regional mean,
adaptive management will be triggered to assess the problem and provide corrective actions if
warranted.
Fisher Monitoring Commitment One (Objective 1D): Within 5 years of FHCP approval, Green
Diamond will use non-invasive survey results to attempt validation of the fisher occupancy model.
Following this initial validation attempt, further refinement will rely on surveys in which at least half
of the Plan Area will be surveyed at five-year intervals. During each 5-year period, one half of the
current (as of the date of the survey) Green Diamond ownership will be surveyed. In alternate 5year periods, the remaining half of the ownership will be surveyed, so that each decade 100% of
the Green Diamond ownership will have been surveyed, and data contributed toward this
modeling effort. This will permit either a validation or refinement of the fisher occupancy model at
10-year intervals. Occupancy model validation requires demonstrating high fisher occupancy
(Ψ>0.6) in areas predicted to have high probability of occupancy.
Fisher Monitoring Commitment Two (Objective 5C): Green Diamond will estimate occupancy
rates for at least half the Plan Area at 5-year intervals so that the entire Plan Area is surveyed
every 10 years, as described in Fisher Monitoring Commitment One. If statistically significant
evidence (p ≤ 0.05) suggests declining fisher occupancy rates for 5 years or more in all or a major
portion of the Plan Area, Green Diamond in collaboration with the Service will assess the likely
cause of the decline, and if necessary, adaptive management will be triggered and corrective
actions taken. An initial list of possible adaptive management measures is included in Section
5.3.6. Green Diamond may consider and propose other adaptive management options, should
other responses to fisher declines be more appropriate and effective.
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Tree Vole Monitoring Commitment (Objective 1E, 5C): Within 3 years following FHCP
approval, Green Diamond will develop an occupancy model to detect changes in tree voles in
NSO pellets. Green Diamond will also investigate the feasibility and cost effectiveness of using
tree vole bones from pellets to obtain genetic material that potentially can be used in a landscape
genetic approach to monitoring tree voles. If the landscape genetic approach is found to be
effective and efficient, it may with the concurrence of the Service and Green Diamond,
supplement or replace the approach based on collection of NSO pellets. An initial list of possible
adaptive management measures is included in Section 5.3.6. Green Diamond may consider and
propose other adaptive management options, should other responses to vole declines be more
appropriate and effective.
Adaptive Management Commitment One (Objective 5C): Green Diamond will notify the
Service and CDFW within 30 days after an analysis indicates any monitoring threshold (yellow
light or red light) has been exceeded, and request technical assistance from the Service and
CDFW to determine the cause of the negative result(s). If Green Diamond, the Service and CDFW
cannot agree on the cause or appropriate corrective action necessary to address a red light
trigger, the issue will be taken to a scientific review panel. The panel will consist of independent
experts on the subject matter and include at least three members, with the goal that all are agreed
upon by the Service, CDFW, and Green Diamond. If Green Diamond, the Service, and CDFW
cannot agree on the members, the Service and CDFW will select one member, Green Diamond
will select one member and all will agree upon the third.
Adaptive Management Commitment Two (Objective 5C): Starting in the 6th year following
implementation of this FHCP, Green Diamond will estimate population change (λt) and realized
population change (∆t) using methods described in Franklin et al. (2004) and Dugger et al. (2016).
Green Diamond will continue estimating NSO population change or change in modeled
occupancy for the remainder of the permit’s term using data collected by either mark-recapture
demographic surveys or occupancy surveys in the Plan Area.
The following triggers will initiate adaptive management measures:
•

NSO:
−

As an early indicator of trends, if the NSO population declines in the 6 years following
approval of this FHCP relative to the baseline NSO population (i.e., 95% confidence
interval of realized population change does not overlap 1.0 as described in Dugger et
al., 2016), Green Diamond will initiate a preliminary review in collaboration with the
Service and CDFW. The starting point for assessing trends in the NSO population will
be the first NSO breeding season after this FHCP is approved (Section 5.3.4). This
preliminary review will attempt to understand the potential causes and consider
corrective actions without necessarily triggering adaptive management (yellow light).

−

If the NSO population continues to decline in the 10 years following approval of this
FHCP relative to the NSO population at the initiation of barred owl removal (i.e., 95%
confidence interval of realized population change does not overlap 1.0 as described
in Dugger et al., 2016), the adaptive management process will be implemented (red
light).

−

If there is evidence of a decline in the Plan Area NSO population (i.e., 95% CI in
realized population change based on mark-recapture or occupancy models) does not
overlap 1.0 in two of the most recent five years, Green Diamond in collaboration with
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the Service and CDFW will initiate a review to assess the likely cause of the decline.
This review will attempt to understand the potential causes and consider corrective
actions without necessarily triggering adaptive management (yellow light).

•

−

If there is clear evidence of a decline in the NSO population (i.e., 95% CI in realized
population change based on mark-recapture or occupancy models) does not overlap
1.0 in three out of five years, the adaptive management process will be triggered and
corrective actions taken. Adaptive Management measures to be considered are
described in Section 5.3.6 (red light).

−

If the trend in mean fecundity estimate from the Plan Area is statistically lower (p ≤
0.05) than a comparable regional mean, the full adaptive management measures will
be implemented (red light).

Fisher
−

−
•

A statistically significant (p = 0.05) decrease in occupancy estimates for a major
portion (e.g., ~50,000 acres) of the plan area at 5 years after occupancy model
development (yellow light). Any yellow light areas must be re-surveyed during the
next 5-year interval for occupancy surveys that would otherwise be limited to that half
of the plan area that was not surveyed when the yellow light condition occurred.
A statistically significant decrease in occupancy estimates in the same yellow light
area at 10 years (red light).

Tree voles
−

−

Although analyses may reveal patterns in tree vole occupancy that merit different
metrics, the anticipated default thresholds will be: There is a statistically significant
(p=0.05) decrease in occupancy estimates for a major portion (e.g., ~50,000 acres)
of the plan area for three consecutive years. This trigger may be replaced with a
genetic metric such as a significant reduction in the effective population size if a new
genetic approach to monitoring can be developed for tree voles (yellow light).
A statistically significant (p=0.05) decrease in occupancy estimates in the same
yellow light area for ≥ 5 consecutive years (red light).

Adaptive Management Commitment Three (Objective 5C): Green Diamond will implement
one or more of the following adjustments to the Conservation Program and Effectiveness
Monitoring Program for Covered Species in response to monitoring outcomes that warrant
corrective action, either through mutual agreement between Green Diamond the Service, and
CDFW, or through the assessment of the Scientific Review Panel.
•

•

Number of DCAs – Green Diamond will designate up to a maximum of 12 additional DCAs
across the Plan Area that meet the criteria set forth in Section 5.3.1.4.4 (i.e., mean annual
occupancy ≥0.75 and mean fecundity ≥0.25 averaged over the last 4 years) if there is
evidence that more DCAs are required to achieve NSO objectives. The location and
spacing of additional DCAs will be dependent on availability (NSO need to demonstrate
the suitability of a site) and where new DCAs would provide the greatest demographic
support and add continuity among existing NSO sites.
Size and/or silvicultural prescriptions of DCAs – Green Diamond may modify the size
and/or silvicultural prescriptions of the core or surrounding foraging habitat associated with
DCAs if there is evidence that either or both of these factors are limiting the biological
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•
•

•

effectiveness of DCAs. The upper limit of such changes will be equivalent to not more than
1068 acres (Section 5.3.1.4.1).
Adjustments of take authorization – Green Diamond will evaluate the authorized rate of
NSO take and adjust, in collaboration with the Service, if warranted in response to a
population decline detected through monitoring.
Management related fisher decline – If adaptive management is triggered by a statistically
significant decline (p ≤ 0.05) (Section 5.3.5.2) in the occupancy rate for fisher, and it has
been concluded that it is directly or indirectly related to one of the covered activities, Green
Diamond will adjust the measures of the TREE or protect other fisher habitat or habitat
structural elements up to the $250,000 budget allowance in the AMRA.
Management related tree vole decline – If adaptive management is triggered by significant
reductions in occupancy rates of tree voles in prey remains of NSOs, and it has been
concluded that it is directly or indirectly related to one of the covered activities, Green
Diamond will adjust the conservation measures of the TREE to promote the retention of
additional forest structure anticipated to improve tree vole occupancy and dispersal in
regenerating stands up to the $250,000 budget allowance in the AMRA:

Implementation Commitment One (Objective 5A): Internal Plan Compliance Team:
•
•
•

•

•

•

Green Diamond will designate an internal compliance team including a Plan Coordinator
working in conjunction with Green Diamond’s internal forestry, operations and wildlife staff.
Green Diamond will staff this FHCP Coordinator position with an academically trained and
experienced wildlife biologist.
Green Diamond will ensure this FHCP Coordinator reviews each proposed THP during its
development, informs the RPF preparing the THP when any special restrictions and/or
mitigations occur in the area (e.g., DCA special adjacency requirements or take
assessment), and ensures compliance during implementation. Green Diamond will ensure
the RPF completes a pre-harvest checklist during THP development covering all
necessary compliance elements. Green Diamond will ensure that all Covered Activities,
Section 2, (e.g., continuous operations, salvage logging, burning, blasting, roadside
clearing, watercourse crossing replacement, road widening activities) are reviewed by the
internal compliance team prior to initiating those activities. This review will ensure survey
coverage of NSO nesting habitat has been adequately implemented to avoid direct harm.
The Plan Coordinator or compliance team members will prepare and maintain
documentation indicating Plan compliance for internal use for every THP within the Plan
Area. Green Diamond maintains and updates an integrated Timberland Management
Information System (TMIS) serving as an inventory tool for FHCP implementation and
compliance. The USFWS and CDFW may request to review internal compliance
documents with notification and justification to the Plan Coordinator. The Plan Coordinator
will provide access to the requested documents within 5 days or as agreed to with USFWS
and CDFW. This commitment is not intended to require Green Diamond to assemble and
send information to USFWS and CDFW or provide an additional standard of required
information for regular or typical THP review.
Following state THP review and approval, Green Diamond’s RPF will implement the THP
as written, prepare a THP post-harvest completion form documenting THP compliance
with FHCP provisions and submit this form to this FHCP Coordinator. Green Diamond’s
FHCP Coordinator will review the form to ensure compliance.
Green Diamond shall budget and expend such funds necessary to fulfill its obligations
under this FHCP’s Operating Conservation Program. Green Diamond shall promptly notify
the Service of any material change in their financial ability to fulfill its obligations.
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Implementation Commitment Two (Objective 5A): THP Notice of Filing and THP Area Map
When submitting any proposed THP within the Plan Area to CAL FIRE, Green Diamond will
provide an informational copy of the THP filing notice and a THP area map to the Service. This
commitment shall also apply to the Peripheral Area for so long as those lands remain in Green
Diamond ownership.
The THP filing notice and its cover letter will be modified from those currently provided to the
Service to include specific information relevant to Covered Species under this FHCP, similar to
the information already provided for species covered under the AHCP (Green Diamond, 2007).
By including information on potential take of FHCP Covered Species, the THP filing notice will
function as the notification to the Service and CDFW regarding anticipated or potential take of
listed species, and implementation of FHCP conservation measures intended to reduce the level
and effects of anticipated take. During the first year of implementation, Green Diamond will
coordinate with the Service regarding specific additions to Green Diamond’s current THP filing
notice format.
Implementation Commitment Three (Objective 5A): Annual Reports
Green Diamond will prepare and submit an annual report to the Service by March 1 following the
first full year after this FHCP’s effective date and every year thereafter during this FHCP term.
These reports will summarize Operating Conservation Program compliance, results of the
Effectiveness Monitoring Measures (Section 5.3.5) and any scheduled field reviews (Section
5.3.7) conducted in the prior year. The annual report to the Service will also include the postharvest completion forms (Section 5.3.5). Each annual report shall also disclose necessary Green
Diamond expenditures for implementing this FHCP’s Operating Conservation Program during the
prior calendar year and Green Diamond’s current-year budget for implementing the Operating
Conservation Program.
The annual report will provide a summary discussion of progress of implementation of
management commitments identified under Section 5.5. The summary discussion may be
organized by general commitment group, as follows:
•
•
•
•
•
•
•
•
•

Landscape Management Commitments
Habitat Element Retention Commitments
Covered Species Protection Commitments
Barred Owl Research Commitments
NSO Monitoring Commitments
Fisher Monitoring Commitments
Tree Vole Monitoring Commitments
Adaptive Management Commitments
Implementation Commitments

The summary discussion under each commitment group will provide a concise description of
progress toward meeting the commitments; identify concerns or conflicts arising from their
implementation that may not have been considered during FHCP development; and conservation
measures described in the commitment that Green Diamond may not have been able to complete,
if needed, in a timely manner.
The annual report will include a summary of any adaptive management measures in development,
or being implemented during the prior year, in response to the provisions of Section 5.3.6. The
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annual report will include an evaluation of the effectiveness of each implemented adaptive
management measure, to ensure that its implementation effectively addresses the biological
purposes for its adoption.
The annual report also will explicitly describe any take of Covered Species that has occurred
during the reporting period, including both NSO that have been put into the “potential take bucket”,
and potential takes that have been confirmed as takes from post-covered-activity monitoring, and
any that did not occur as a result of monitoring.
The following is an example of anticipated annual report content:
•
•

Introduction
Forest HCP Conservation Measures and Implementation
o
o
o
o
o

•

Effectiveness Monitoring
o

o
o
•
•
•
•

Summary Post-harvest Habitat Retention for Completed THPs
Riparian and Geologic Management Measures
NSO DCAs
 Monitoring, Designation, Spatial Distribution, Replacement
Transition from 1992 Set-Asides to DCAs
Protection of Covered Species
 NSO Active Site Locations
 Summary of NSO Surveys for THPs
 Fisher Den and Incidental Observations
 Current and Abandoned Water Tank Monitoring (Fisher)
 Tree Vole Nests and Incidental Observations

NSO Monitoring
 Site Occupancy
 Reproductive Success
 NSO Banding
 Juvenile Survival/Dispersal
 Turnover
 Owl Density
 Demography
 Model Validation
Fisher Monitoring
 Occupancy Surveys and modeling
 Model Validation
Tree Vole Monitoring
 Occupancy Surveys and Modeling from NSO Pellets

Barred Owl Research
Notice of THP Filings
Land Transactions and Plan Area Adjustments
Take Summary
o

NSO



Take Assessment
Take Accounting
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o
o
•
•

FHCP Training Programs
Efficacy of FHCP
o
o

•
•
•
•
•
•

Expenditures and Budget
NSO Regional Comparison (Willow Creek Study Area)

Adaptive Management Account
Changed Circumstances
Peripheral Area Management
Literature Cited
Glossary and List of Abbreviations
Appendices
o
o
o
o
o
o

•

 Projected Takes
 Direct Harm
Fisher
Vole

Protocols
NSO Detection Probabilities
Results of NSO THP Surveys including state ID numbers for each THP
Recolonized and Abandoned NSO Sites
Raw Data for Post-harvest Habitat Retention
List of all NSO sites by name and CNDDB Master Owl Number, site status, and
barred owl influence

Maps/Spatial Data
o
o
o
o
o
o
o
o
o

NSO Active Sites
NSO Potential Take Sites
NSO Pre- and Post-habitat at Potential Take Sites and DCAs
NSO DCA Locations and Associated Sites
NSO sites associated with Density Study Area and Demographic Study Area
Fisher Den Locations and Incidental Observations
Current and Abandoned Water Tank Locations
Tree Vole Nests and Incidental Observations
Barred Owl Site Locations and Removals

Implementation Commitment Four (Objective 5A): Scheduled Reviews
For the first 5 years of this FHCP, Green Diamond will schedule annual meetings with the Service
and CDFW. In the second and fourth years, annual meetings will precede a field review of
implemented conservation measures allowing their technical evaluation. In the event Service and
CDFW determines from a field review that conservation measure implementation is not in
accordance with this Operating Conservation Program, Green Diamond will develop
recommendations with the Service and CDFW regarding implementation and may schedule
additional field reviews or annual meetings.
Implementation Commitment Five (Objective 5A): Assurance of Funding
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Green Diamond warrants that it has, and shall expend, such funds as may be necessary to fulfill
its obligations under the Operating Conservation Program. In each Annual Report to the Service
and CDFW, Green Diamond will provide a summary of expenditures for implementing this FHCP’s
Operating Conservation Program during the prior calendar year and Green Diamond’s currentyear budget for implementing the Operating Conservation Program. Green Diamond shall
promptly notify the Service and CDFW, in writing, of any material change in Green Diamond's
financial ability to fulfill its obligations. Upon notification of material changes that restrict Green
Diamond’s ability to fulfill its obligations, the Service may suspend the Permit until such obligations
can be met. The Service shall respond to Green Diamond within 90 days of receipt of the Green
Diamond notification.
In the event that CDFW grants to Green Diamond a consistency determination under California
law for this FHCP and requires financial assurances under California law, Green Diamond may
provide additional security for the performance of this FHCP in the form of a letter of credit or
bond benefitting CDFW. During the first five years of the Term of the FHCP, the principal sum of
the letter of credit or bond shall be equivalent to $800,000, consistent with the estimated budget
for implementation of the FHCP found in Section 5.3.7, Implementation Commitment 3. At the
end of the first five years of the Term of the FHCP and for each five-year interval of the term
thereafter, Green Diamond shall adjust the principal sum of the letter of credit or bond to be
equivalent to the average of the FHCP implementation budget reported to USFWS and CDFW in
the immediately preceding three annual reports.
Implementation Commitment Six (Objective 5A): Minor and Major Plan Amendments
Green Diamond or the Service may propose minor modifications to this FHCP and ITP (“Minor
Modifications”) by providing written notice to the other Party. Such notice shall include a statement
of the reason for the proposed modification and an analysis of its environmental effects, including
its effects on operations under this FHCP and on Covered Species. Such modifications may also
result from applicable minor modifications of the AHCP after notice to and approval by the Service.
The Parties shall use reasonable efforts to respond to proposed modifications within 60 days of
receipt of such notice. Proposed Minor Modifications shall become effective, and this FHCP shall
be deemed modified accordingly, immediately upon the other Party’s written approval. Among
other reasons, a receiving Party may object to a proposed Minor Modification based on a
reasonable belief that such modification would result in operations, burdens or obligations under
this FHCP that are significantly different from those analyzed in connection with the original
FHCP; adverse effects on the environment that are new or significantly different from those
analyzed in connection with the original FHCP; or additional take not analyzed in connection with
the original FHCP approval. An objecting Party shall provide the other Party with written notice of
the objection that includes a statement of the reason for the objection. If a Party objects, the
proposal is not approved as a Minor Modification but may be processed as a Major Amendment
of this FHCP and ITP.
Examples of Minor Modifications to this FHCP and ITP processed pursuant to this subparagraph
may include, but are not limited to, the following:
•
•
•
•

Corrections of typographic, grammatical, and similar editing errors that do not change the
intended meaning
Correction of any maps or exhibits to correct errors in mapping or to reflect previously
approved changes in the ITP or this FHCP
Minor changes to survey, monitoring or reporting protocols
Clarifications to vague or undefined language or phrases
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•
•
•
•

Changes to operational prescriptions pursuant to, and within the foreseen range of
changes resulting from, adaptive management
Provision of additional financial assurances in connection with a consistency
determination by the State of California
Modifications approved through the adaptive management process under this FHCP.
Any other modifications to this FHCP that are consistent with the biological goals and
objectives described in this FHCP that will not result in operations under this FHCP that
are significantly different from those analyzed in connection with this FHCP as approved,
adverse impacts on the environment that are new or significantly different from those
analyzed in connection with this FHCP as approved, or Take of Covered Species not
analyzed in connection with this FHCP as approved, including but not limited to the
approval or execution of agreements to facilitate execution and implement of this FHCP,
or actions by Green Diamond to delegate (while retaining full responsibility for compliance
with) any of its duties under this FHCP to a third party under its direct control.

Green Diamond and the Service each shall maintain a file of Minor Modifications to this FHCP
that have been approved by all Parties and Green Diamond shall attach such Minor Modifications
to each annual report covering the calendar year in which it is approved.
Any modifications to this FHCP and ITP other than approved Minor Modifications shall be
processed as a Major Amendment of this FHCP and ITP. Major Amendments must be approved
in accordance with all applicable requirements of federal law, including but not limited to, the ESA,
NEPA, and applicable implementing regulations in force at the time of the proposed Major
Amendment. The Party proposing the amendment shall provide a statement of the reasons for
the amendment and an analysis of its environmental effects, including its effects on operations
under this FHCP and on Covered Species.
Implementation Commitment Seven (Objective 5A): Enforcement and Dispute Resolution
Except as set forth below, Green Diamond and the Service each shall have all remedies otherwise
available to enforce the terms of this FHCP, ITP, and the Operating Conservation Program.
The Parties acknowledge that the Covered Species are unique and that their loss as species
would result in irreparable damage to the environment, and that therefore injunctive and
temporary relief may be appropriate to ensure compliance with the terms of this FHCP.
No Party shall be liable in compensable damages to any other Party for any breach of this FHCP
or ITP, any performance or failure to perform a mandatory or discretionary obligation imposed by
this FHCP or any other cause of action arising from this FHCP and ITP.
Without limiting the applicability of rights granted to the public pursuant to the ESA or other federal
law, this FHCP shall not create any right or interest in the public, or any member thereof, as a
third-party beneficiary hereof, nor shall it authorize anyone to maintain a suit for personal injuries
or damages pursuant to the provisions of this FHCP. The duties, obligations, and responsibilities
of Green Diamond and the Service with respect to third parties shall remain as imposed under
existing law
Nothing contained in this FHCP is intended to limit the authority of the United States government
to seek civil or criminal penalties or otherwise fulfill its enforcement responsibilities under the ESA
or other applicable law.
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The Parties recognize that good faith disputes concerning implementation of, or compliance with,
or suspension, revocation or termination of this FHCP or the ITP may arise from time to time. The
Parties agree to work together in good faith to resolve such disputes, using the dispute resolution
procedures set forth herein below or such other procedures upon which the Parties may later
agree. However, if at any time any Party determines that circumstances so warrant, it may seek
any available remedy without waiting to complete dispute resolution. Unless the Parties agree
upon another dispute resolution process, or unless an aggrieved Party has initiated administrative
proceedings or suit in federal court as provided herein, the Parties may use the following process
to attempt to resolve disputes:
•

•

•

•

Where the dispute is regarding a Party’s compliance with the Operating Conservation
Program, the Permit or this Agreement, the aggrieved Party shall notify the other Party of
the provision that may have been violated, the basis for contending that a violation has
occurred, and the remedies it proposes to correct the alleged violation. Where the dispute
is over the proper implementation of the Operating Conservation Program, the Permit or
this Agreement, the aggrieved Party shall notify the other Party of the provision over which
the issue arises, the basis for contending that implementation is not proper and the
changes it proposes to resolve the dispute.
The Party receiving the notice provided in (a) shall have 30 days, or such other time as
may be agreed, to respond. During this time it may seek clarification of the information
provided in the initial notice. The aggrieved Party shall use its best efforts to provide any
information then available to it that may be responsive to such inquiries.
Within 30 days after such response was provided or was due, representatives of the
Parties having authority to resolve the dispute shall meet and negotiate in good faith
toward a solution satisfactory to all Parties, or shall establish a specific process and
timetable to seek such a solution.
If any issues are not resolved through such a process, the Parties shall consider nonbinding mediation and other alternative dispute resolution processes and, if a dispute
resolution process is agreed upon, shall make good faith efforts to resolve all remaining
issues through that process.

Implementation Commitment Eight (Objective 5A): Conditions for ITP Suspension or
Relinquishment
The Service may suspend or revoke the ITP for cause in accordance with the laws and regulations
in force at the time of such suspension or revocation. Such suspension or revocation may apply
to the ITP in whole or in part, and may apply only to specified Covered Species, portions of the
Plan Area, or certain Covered Activities.
Green Diamond may relinquish the ITP before expiration of the full term of the ITP in accordance
with the regulations in force on the date of such relinquishment and this implementation
commitment. The applicable regulations are currently codified at 50 CFR §§ 13.26 and
17.32(b)(7). Unless later modification of these regulations dictates otherwise, to relinquish the
ITP, Green Diamond shall, within 30 calendar days of discontinuing incidental take and the
exercise of other rights granted by the ITP, return the ITP to the issuing office together with a
written statement surrendering the ITP for cancellation. Relinquishment of the ITP will result in
termination of this FHCP except that Green Diamond shall carry out the following measures for
the duration of the original ITP term:
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•
•

When conducting timber operations and related land management activities within the
Plan Area (as it exists as of the relinquishment date), prevent and avoid take of animals
that are of a species listed as threatened or endangered under the ESA.
Using this FHCP protocol approved by the Service, continue to survey for the presence of
NSO in or near planned timber harvest units and, in the event of a detection, implement
the timing and/or buffer restrictions set forth in this FHCP protocol to ensure that nesting
NSO are not displaced or otherwise subject to take through those activities.

As designed and as analyzed in this FHCP, the measures provided in FHCP Section 5 and
Section 6 are intended to result in Green Diamond having fully and continuously fulfilled its
obligations under the ITP such that no additional post-relinquishment mitigation is required. Upon
any relinquishment of the ITP, Green Diamond will be deemed to have fully and completely
satisfied its obligations under the ITP, including those to minimize and mitigate the impacts of take
that may occur incidental to the Covered Activities on the Covered Species within the Plan Area
before or as those impacts arise. After Green Diamond relinquishes the ITP, it shall be deemed
cancelled. Upon surrender of the ITP, no further take shall be authorized under the terms of the
ITP.
Implementation Commitment Nine (Objective 5A): Wildlife Agencies Review and Approval
for Plan Implementation
As provided throughout the Conservation Program described in this Chapter 5, there are many
commitments with provisions where Green Diamond is required to respond to information
requests, provide reports, review analysis, collaborate, seek concurrence, or select scientific
panel members in cooperation with the Service and CDFW. In all such instances where Green
Diamond is required to provide information and reports, engage in analysis and review, seek
concurrence, or select scientific review panels, Green Diamond shall respond to requests from,
direct reports to, engage in review with, and seek concurrence from the Field Supervisor or Deputy
Field Supervisor of the Arcata Fish and Wildlife Office and, for measures or impacts concerning
Covered Species subject to a CDFW consistency determination, the Regional Manager for the
CDFW Northern Region. As described in this FHCP, required communications may be included
in required annual reports or in separate reports submitted by Green Diamond.

5.6 SPECIAL MANAGEMENT FOR PERIPHERAL AREA
As explained in Section 1.3.1, the NSO HCP, as amended, incorporated a process of
comprehensive review at years 10 and 20 during the 30-year term of the NSO HCP. As a result
of the comprehensive review process under the NSO HCP, this FHCP was developed to
supersede and replace the NSO HCP. As explained in Section 1.4.9.1, approval of this FHCP will
also result in termination of the NSO HCP. Most of the timberlands covered by the NSO HCP will
be managed thereafter under this FHCP, but a portion of the NSO HCP plan area, the Peripheral
Area, will be subject to special management solely for the prevention of NSO take through timber
harvest (Green Diamond, 1992). Special no take management for the Peripheral Area is
consistent with Goal and Objective 3A of this FHCP, which call for the prevention of NSO take.
The Operating Conservation Program for this FHCP, described in Section 5.2, is focused on
Green Diamond’s core ownership within the EPA, which is also managed under the AHCP/CCAA
(Green Diamond, 2007) and constitutes approximately 98% of Green Diamond’s timberlands in
northern California. The remaining 2% of Green Diamond’s ownership in northern California, the
Peripheral Area, will not be incorporated into the Plan Area and ITP for Covered Species. Instead,
the Peripheral Area will be specially managed for no take of NSO for so long as such non-core
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lands remain in Green Diamond ownership. This Section 5.6 describes the special management
conditions for the Peripheral Area.

5.6.1 No Take Management for NSO
Upon Service approval of this FHCP and termination of the NSO HCP, Green Diamond will
relinquish all unused NSO take authorization under the NSO HCP including take authorization
that might otherwise have been used in management of the Peripheral Area. Within the Peripheral
Area defined in Section 1.4.7.4 and shown in Map 1-2, Green Diamond shall ensure that NSO
sites are not taken by timber harvest. Such assurance of no take shall be provided through
implementation of pre-harvest survey protocols described in Appendix F. If an NSO site is known
to exist or it is detected through surveys, it will be protected by no take seasonal harvest
restrictions and by maximum habitat modification limitations within no take spatial buffers around
the NSO site, as described in Section 6.2.4. To the extent that pre-harvest NSO surveys may
harass NSO, such take incidental to implementation of NSO survey protocols shall be authorized
by the Service.

5.6.2 Land Adjustments in the Peripheral Area.
Under the NSO HCP, Green Diamond could add or remove any timberlands or timber harvesting
rights from the HCP plan and permit area with simple notice to the Service. Under this FHCP,
Green Diamond may not add timberlands to the Peripheral Area, but may remove timberlands
from the Peripheral Area with notice to the Service.
The Peripheral Area shall not be part of the Eligible Plan Area or its components, the Plan Area
and Adjustment Area. Consequently, adjustments to the Peripheral Area shall not affect the
adjustment limits for the Plan Area of this FHCP.

5.6.3

Implementation Training and Reporting.

The following implementation commitments of this FHCP shall also apply to special management
of the Peripheral Area.
Implementation Commitment One requiring Green Diamond to maintain an internal compliance
team with adequate qualifications, training, and resources to implement this FHCP.
Implementation Commitment Two requiring Green Diamond to provide the Service with notice
and a map of each THP filing affecting the Peripheral Area.
Implementation Commitment Three requiring Green Diamond to provide the Service with annual
reports, which shall include a summary of the results of NSO pre-harvest surveys and actions
taken to prevent take of NSO in the Peripheral Area.
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6.1 INTRODUCTION
Green Diamond’s goal is that this FHCP provides a conservation strategy that:
•
•
•

Avoids or minimizes and mitigates the effects of Green Diamond’s Covered Activities on
Covered Species to the maximum extent practicable
Does not appreciably reduce the likelihood of survival and recovery of Covered Species
Contributes to conservation of Covered Species

Before issuing an incidental take permit under section 10 of the ESA, the Service must consider
the influences of the incidental taking of Covered Species and whether this FHCP minimizes and
mitigates the influences of such taking to the maximum extent practicable. To facilitate the
evaluation of this FHCP by the Service, this section provides an assessment of the potential
effects of take incidental to Covered Activities when those activities are implemented in
accordance with Section 5.
The term take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or
to attempt to engage in any such conduct (16 U.S.C. section 1532(19)). Harm in the definition of
take means an act which actually kills or injures wildlife. This may include significant habitat
modification or degradation that actually kills or injures wildlife by significantly impairing essential
behavioral patterns, including breeding, feeding or sheltering. Harass in the definition of take
means an intentional or negligent act or omission which creates the likelihood of injury to wildlife
by annoying it to such an extent as to significantly disrupt normal behavioral patterns which
include, but are not limited to, breeding, feeding or sheltering (50 CFR section 17.3).
For purposes of an incidental take permit application and habitat conservation plan, the Service
must assess the influences of take and ultimately determine the quantity and nature of authorized
taking based on an estimate of taking that may occur incidental to Covered Activities implemented
in accordance with this FHCP. An estimate of potential take is broader than a finding of actual
taking. Such an estimate requires a reasonably thorough evaluation of the direct and indirect
pathways by which Covered Activities and habitat modifications may individually or cumulatively
result in taking of Covered Species over the life of the plan. An appropriate evaluation uses the
best available science such as site-specific research, data and experience with take conditions,
when available, or guidelines describing conditions that approximate take when more specific
data is not available. In this section, this FHCP uses 20 years of site-specific data and experience
for the assessment of potential influences of NSO take and behavioral and habitat guidelines for
the assessment of potential influences of fisher and vole take.
Not all instances of habitat modification or behavioral disruption for a listed species result in take.
For purposes of this FHCP, an evaluation of take and the influences of take require an estimate
of potential incidental take scenarios and conditions even if such take is not certain to occur. To
assess the influences of take that may result from implementing Covered Activities under this
FHCP, we make explicit and conservative assumptions about the conditions or scenarios with
potential to cause take over the life of the Permit. Individual minor effects themselves may not
cause take, but combined temporally and spatially with other similar closely related effects could
cause take of Covered Species. Using conservative assumptions, we provide an estimate of take
and its influences, including direct, individual and cumulative effects of take, which may overstate
the actual amount of incidental take and influences of take caused by the Covered Activities.
This FHCP covers three species (fisher, red tree vole, and Sonoma tree vole) that were not
included in any prior HCP developed by Green Diamond. HCPs completed within the species’
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western range are only recently including fishers as Covered Species, and limited information
exists regarding methods to account for incidental take of this species. Neither vole species has
been covered under any HCP, so methods for estimating incidental take of these species also do
not exist. Accordingly, Green Diamond proposes methods to estimate take, based on reasonable
assumptions, about how these species could be affected by the Covered Activities. Each major
subsection, below, describes the basis for take estimation for each Covered Species, the
measures implemented to minimize the take, the effects of the anticipated take, and the effects
of that take in the larger population for each species. Because it is based on site-specific data,
methods, and experience unique to the Plan Area, the method for estimating take under this
FHCP may differ, in some respects, from the take guidelines that the Service has used in the past
and in other locations. 1 Green Diamond has also included adaptive management measures in
Section 5 that address uncertainty associated with the determination and accounting of take.

6.2 NORTHERN SPOTTED OWL
6.2.1 Type of Take
Green Diamond’s Covered Activities may incidentally take NSO through habitat modification that
harms NSO by interfering with essential behavior, through visual and audible disturbance from
activities that harass NSO to the extent of interference with essential behavior, and through
inadvertent, but direct, injury or death, which is unlikely, but possible.
Green Diamond seeks an ITP for NSO primarily due to modification of NSO habitat through timber
harvesting (i.e., causing abandonment from occupied NSO sites or primary activity centers
including nest sites and major roost areas). Each timber harvest event is comprised of a series of
Covered Activities that may individually or collectively harm or harass NSO to the extent of
interfering with essential behaviors. The series of Covered Activities begins with harvest planning
when vehicles and personnel may visit an NSO territory to survey for owls and other sensitive
resources (e.g. archaeological sites or wildlife trees), identify unstable slopes and riparian zones,
inventory timber, and layout a timber harvesting plan with flagging and regulatory inspections.
Next, roads may be built, rebuilt or maintained with operation of heavy equipment, installation or
upgrading of stream crossings, and, in some instances, limited timber falling. The actual timber
harvest follows with timber falling, yarding, loading, and hauling from the harvest unit across a
portion of the Plan Area to market. When harvest is concluded, more Covered Activities ensue
such as piling and burning of slash, reforestation, manual management of competing vegetation
(i.e., non-herbicide), and, in some instances, pre-commercial thinning of young stands. When an
NSO site is taken due to displacement, or reduced fecundity, the take may be caused by any of
the entire cycle of Covered Activities associated with a harvest event and not just the cutting of
trees.
In limited instances, Covered Activities occur without any association with a particular timber
harvest event. For example, NSO monitoring and research and forest road traffic may occur
across the Plan Area from time to time without any direct relationship to a particular timber harvest
event. Covered Activities of this nature do not modify habitat, but can result in noise that is
experienced by NSO. NSO within the Plan Area are accustomed to noise from these less intensive
and dispersed Covered Activities and are unlikely to modify their essential behavior in response
to a baseline of non-intensive human activity distributed throughout the Plan Area over time.
1 Other landowners should not assume that the NSO take estimation and determination methods used on Green
Diamond land may be directly applied to achieve ESA compliance on other lands that are not managed under the NSO
HCP (Green Diamond, 1992) or this FHCP.
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Nonetheless, this assessment of potential take also considers the effect on NSO from noise
generated by Covered Activities that are not specifically related to a timber harvesting event.
Given Green Diamond’s proposed avoidance measures (Section 5.3.3.1), directly killing or
injuring NSO is very unlikely. However, isolated unintentional or inadvertent instances of direct
harm may still occur. Green Diamond will annually remove some foraging, roosting and nesting
habitat that may cause displacement. However, increasing amounts of habitat with the
characteristics predicted to promote high fitness potential of NSO (i.e., NSO survival and fecundity
sufficient to maintain a stable or increasing population) is expected under this FHCP. Areas where
timber harvest reduces the habitat fitness potential are regenerated by a mosaic of maturing
younger timber stands and retained older forest structure associated with habitat retention areas,
riparian management zones and geologically unstable areas.
The NSO take assessment in this second generation FHCP is based on 20 years of
comprehensively monitoring NSO occurrences and the direct, indirect, and cumulative effects of
Covered Activities on NSO across Green Diamond’s ownership in addition to other information
regarding NSO gained during range-wide research and monitoring through many independent
investigations. This experience and associated data provide Green Diamond with a sound basis
for estimating future take of NSO under this FHCP. Green Diamond estimates a rate of future
take based on the implementation of Covered Activities (Section 2) and specified expectations
about rates of future timber harvest. That rate of take is initially expressed as a specific number
of takes proportional to the number of active NSO sites per year. An active owl site is an occupied
or unoccupied perennial owl site; not an abandoned owl site. A perennial owl site is an active owl
site that has been established for at least two consecutive field seasons. For example, if a site is
established in year 1 as newly colonized, it is not perennial. If the site is again occupied in year
2, it is designated as a perennial site.
Green Diamond will continue to annually monitor and account for individual NSO sites, and
incidental take, until it validates its NSO habitat and occupancy models, a process anticipated
requiring approximately 10 years. Thereafter, Green Diamond will use models to estimate the
influence of timber harvest on NSO site occupancy and fecundity as a means to monitor and
account for incidental take. To ensure future consistency between the initial habitat and
occupancy models, and actual future NSO response to changing habitat conditions, Green
Diamond will continue to monitor a sample of NSO take sites. This ongoing monitoring will refine
the models and ensure the amount of take does not exceed authorized levels. Full details
regarding model development and future modification are presented in Section 5.3.5 and
Appendix I, along with contingencies until model development is completed and verified.
Application of those models towards estimation and tracking of take associated with Covered
Activities is described in Section 6.2.2.4.
The following is Green Diamond’s estimate of the level of potential take which is anticipated to
result mostly from habitat modification and NSO displacement and/or reduced fecundity, and only
very rarely from direct harm. Whether timber harvesting activities, with the concomitant habitat
modification, will actually result in harm or harassment constituting take depends on
circumstances involved in each case. In addition, conservation measures identified in this FHCP
minimize harm and harassment possibility (e.g., nest site protection during the nesting and
fledging season). Nevertheless, Green Diamond seeks a permit for any take that may result from
implementing Covered Activities.
For purposes of estimating and permitting incidental take, this FHCP utilizes biological criteria to
postulate that take will occur when timber stands within or near occupied NSO sites are harvested
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where such harvesting causes resident NSO to be displaced from their nest site or activity centers,
or in the absence of displacement results in a significant reduction in fecundity. Green Diamond
makes this assumption based on NSO research and monitoring pursuant to the 1992 HCP which
showed that timber harvesting within or near occupied NSO sites and causing resident NSO
displacement resulted in reduced site occupancy and mean fecundity but had no measurable
effect on NSO survival (Appendix C.2).

6.2.2 Background on Estimated Level of Take
6.2.2.1

Information Gained During Implementation of the NSO HCP

The NSO HCP estimated take from direct and indirect NSO site displacement. It expressed take
in annual rates based on the number of NSO sites potentially affected by timber harvest
operations over the NSO HCPs first 10 years (Green Diamond, 1992). This was a static approach
based on known NSO locations, densities and planned timber harvest locations. Given the
relatively short time frame, original take estimates did not address NSO density changes or
potential modifications in timber management objectives. It was postulated that direct
displacements of NSO would occur when future harvests contained a known NSO site. The status
of some NSO sites was unknown at the time. Consequently, the proportion of known sites
projected to be taken was applied to unconfirmed sites (activity center not confirmed) and this
was added with known sites to estimate total direct displacements, which were postulated to
constitute take.
Subsequently, Green Diamond derived an indirect take estimate using the results of a Master’s
thesis (Folliard, 1993) based on 60 NSO nest sites from across the ownership. The analysis
quantified the amount of different stand age classes and cover types within a 0.5-mile radius circle
(502 acres) of each nest tree. Green Diamond projected an indirect displacement occurred when
the ratio of important (i.e., in greater amounts around NSO sites compared to random sites) age
classes fell below calculated thresholds. These age classes were ≥31 years (foraging habitat plus
some roosting and nesting) and ≥46 years (roosting and nesting habitat). The thresholds,
estimated as 233 acres of ≥31 years, and 89 acres of ≥46 years, respectively, were calculated
from the mean totals for the 60 nest sites minus 1 standard deviation.
To estimate the amount of take during the first 10 years of the NSO HCP, Green Diamond used
a 10-year projection of timber harvest to estimate overlap between these circles and timber
harvest. From this analysis, Green Diamond estimated that nine of 60 (15%) nest sites fell below
these thresholds due to timber harvesting in the initial 10 years. Green Diamond applied this
percentage (15%) to all known active NSO sites (146) on or immediately adjacent to the property
to estimate total indirect displacements during the initial 10 years. Using these calculations, Green
Diamond estimated 30 direct and 20 indirect displacements would occur during the NSO HCP’s
initial 10 years. Green Diamond and the Service also determined such displacements only
affected a relatively small proportion of total Plan Area NSO sites. The resulting ITP authorized
50 takes in the initial 10 years.
Contrary to initial assumptions, however, Green Diamond’s NSO monitoring over the NSO HCP’s
initial 15 years revealed timber harvest triggering these HCP displacement thresholds did not
necessarily result in actual displacement of NSO or alteration of their normal behaviors. As a
result, Green Diamond adjusted its take monitoring and reporting to reflect actual NSO behavior.
It focused on mean occupancy and reproduction of resident NSO at sites subjected to timber
harvesting exceeding established thresholds within 0.5 mile of nest sites or activity centers. If site
occupancy and reproduction, regardless of individual NSO present at the site, was equal or
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greater than average estimates throughout the ownership, Green Diamond and the Service
determined no take occurred.
6.2.2.2

Forms of Take Anticipated to Occur Under FHCP

Green Diamond’s studies and monitoring conducted during the period 1992 until the present
provided significant new insights into the relationship between the cycle of Covered Activities
related to timber harvest and other management activities on Covered Lands, NSO biology and
harm to NSO. Results of those studies (Appendix C.2) showed that timber harvest and related
Covered Activities could potentially harm NSO, in the forms described below.
6.2.2.2.1 Direct Harm
Unintended direct harm to NSO may occur when they are not detected during pre-harvest surveys
and their nest stand is cut during the breeding season without knowledge of their presence. Adult
NSO likely abandon these stands and avoid direct physical harm, but this activity may kill eggs,
nestlings or fledglings with limited ability to fly. However, this occurrence is very unlikely because
Green Diamond’s NSO survey is designed to achieve a minimum 95% detection probability
(Appendix F).
Since Green Diamond began pre-harvest surveys in 1990, there is not a single known instance
of harvesting an occupied nest stand that pre-harvest surveys had concluded was unoccupied by
NSO. However, Green Diamond documented a few very rare (< 0.2% of surveys) instances where
early season occupancy surveys failed to detect NSO at a given site and then without detecting
adults, fledged juveniles were detected later in the breeding season. This indicates adult NSO
were present and reproduced successfully.
During the period 1992 through 2008, Green Diamond conducted approximately 3,200 cumulative
active NSO site-years (i.e., the annual number of NSO sites times 17 years of surveys) of surveys
for NSO occupancy within Green Diamond’s study area. An average of 188.2 active sites were
surveyed per year. Through this period, Green Diamond documented five cases (~0.156%) where
NSO surveys failed to detect nesting owls. Detection probabilities of NSO are known to drop
substantially when barred owls are present, which could increase the proportion of nesting NSO
not detected. However, a Plan Area-wide barred owl removal program will be implemented upon
approval of this FHCP and detection probabilities have been shown to return to pre-barred owl
rates following their removal (Diller et al., 2016). Should interruptions of the necessary permits
result in a temporary halt to the barred owl removal, the NSO survey protocol was designed to
account for the reduced NSO detection probabilities when barred owls are present by increasing
the number of survey visits required (Appendix H). As a result, it remains a reasonable assumption
that only a very low percentage of nesting NSO sites will be undetected and it will be highly
unlikely for direct take to occur due to pre-harvest surveys failing to detect nesting NSO. The
proportion of future harvested stands that could result in this form of take can be approximated
by assuming that the NSO densities and harvest rates in the future will remain comparable to the
past. To estimate this form of direct take, Green Diamond multiplied the rate of documented
occurrences of undetected nesting attempts (0.156%) by the number of future NSO sites that are
projected to have annual harvest within 0.5 mile. Since 1992, annually, an average of
approximately 17% of active NSO sites had some timber harvest within 0.5 mile. Projecting 50
years through the permit life, Green Diamond estimates 9,410 cumulative NSO site-years (i.e.,
the annual number of NSO sites times 50 years) with 1,600 (17%) of these sites having harvest
within 0.5 mile. Multiplying 1,600 sites by the 0.156% non-detection ratio provides an estimate of
approximately 2.5 NSO sites that could be subjected to direct harm from timber harvest over the

Forest HCP

6-8
50-year term. If a pair of NSO and two eggs, nestlings or fledglings occupied each site, this
possible form of take could affect 10 individual NSO during this FHCP’s 50-year term. As noted
above, interruptions of the necessary permits resulting in a temporary halt to the barred owl
removal could have the potential to reduce NSO detection probabilities and increased direct harm,
but the NSO survey protocol was designed to account for the barred owl effect by increasing the
number of survey visits required (Appendix H).
This FHCP allows for Plan Area land adjustments (Section 1.4.7). Adding or deleting lands
(1.4.7.2) from the Plan Area could result in a greater number of NSO sites or fewer NSO sites
within the Plan Area over time and changes in estimates of potential direct harm to NSO sites as
described above. The EPA (1.4.7.1) has similar habitat conditions for the Covered Species and
densities of NSO are assumed to be similar to those reported in this FHCP and published studies
(Diller and Thome 1999). Green Diamond’s Covered Activities will be the same on added lands.
Therefore, we used the same process described above to estimate potential direct harm to NSO
for lands added under this FHCP. The estimate of 2.5 NSO sites potentially subject to direct harm
was calculated from surveys and site visits for NSO on an average land base of approximately
413,000 acres during the time period from 1992-2008. The land adjustment process in this FHCP
allows for a net increase or decrease of 15% or approximately 53,000 acres of lands in the EPA
to be added to or removed from the Plan Area without requiring amendment. Applying the same
rate of direct harm to added lands would equate to approximately 0.3 NSO sites potentially subject
to direct harm over a 50-year period, or approximately 1 additional NSO over 50 years. Therefore,
if Green Diamond adjusted the land base by 15% immediately after implementation, an estimated
cumulative total of 11 NSO could be subject to direct harm during this FHCPs 50-year term.

6.2.2.2.2 Indirect Harm
Timber harvesting and the Covered Activities that precede and follow timber harvesting have the
potential to indirectly cause harm to NSO, in two situations. Indirect harm can occur when there
is adequate habitat in an area, but a nest stand is harvested and the NSO are forced to relocate
to a new nest site in subsequent breeding seasons. Based on Green Diamond’s observations
(Appendix C.2), this timber harvest type appears less likely to affect continued occupancy
somewhere within the NSO’s home range. However, in some cases, it did result in reduced
fecundity or occupancy.
Indirect harm can also occur when timber harvest does not necessarily affect the NSO nest site
or primary activity center, but reduces the total amount of nesting, roosting or foraging habitat
available around the nest site or activity center below a critical threshold. If this occurs, in some
instances NSO may abandon their site or remain at the site with lower fecundity. Based on NSO
monitoring under the NSO HCP, timber harvest depleting habitat below a critical threshold
appeared to be more likely to reduce fecundity or site occupancy (Appendix C.2).
6.2.2.3

Summary of Past Take Accounting

The prior approach to estimating potential future take used a static view of NSO sites relative to
the amount and location of timber harvest units. The estimate was valid because it only projected
take for 10 years and it was based on a stable or increasing NSO population in the Plan Area
from 1992-2001 (Forsman et al., 2011). After 2001, the NSO population declined in Green
Diamond’s study area, which can best be explained due to the barred owl invasion and potentially
exacerbated by cold wet weather during the nesting season (Dugger et al., 2016). The NSO
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population rapidly rebounded from 2009 to 2013 in experimental areas where Green Diamond
removed barred owls (Section 4.3.2, Diller et al., 2016). Although it has been shown that the
barred owl threat can be controlled during the early phase of the invasion when their numbers are
relatively low, there remains uncertainty about the density of future barred owl populations and
the ability to control the threat with potentially increased levels of barred owl immigration.
Furthermore, projected increases in future high quality NSO habitat throughout the Plan Area,
which could be offset by unpredictable weather patterns preclude precise predictions of the future
density and distribution of NSO sites. Thus estimating potential future take based on an estimated
static number of NSO sites is unreliable.
Rather than speculate on specific future NSO site locations relative to future timber harvesting
activities, Green Diamond estimated the annual mean level of potential future take through a
retrospective assessment of past takes incidental to displacement by timber harvest. Using
empirical data from 1993-2007, Green Diamond determined that displacement may occur as a
result of timber harvesting within NSO home ranges, causing site abandonment or reduced
fecundity. Figure 6.1 illustrates there was considerable variation in annual take amount that was
influenced by NSO site locations relative to annual scheduled timber harvest, intentional take
avoidance by Green Diamond, lumber market conditions and fluctuations in NSO site numbers.
But the long-term average from 1993-2012 2 was 2.35 (SE = 0.33) takes by displacement each
year from an annual average of 153.8 active NSO sites, which equates to an annual rate of 1.53
takes per 100 NSO sites. The accuracy of projecting this same rate over the next 10 years relies
on the following two projections:
•
•

Green Diamond will manage future displacements similar to what was learned and applied
under the NSO HCP to avoid unnecessary take where timber harvesting activities are
planned around NSO sites.
The average future timber harvest amount and type will not substantially change across
the Plan Area.

Green Diamond believes that the average rate of take estimated based on1992 HCP results is
conservative and the actual rate of take under this FHCP will likely be less for several reasons.
First, the overall amount of the highest quality NSO habitat (high habitat fitness) is projected to
almost double over the term of this FHCP (Section 4.4.1). This increase will result from ingrowth
of even aged harvest units along with establishing riparian and geologic protection areas (Section
5.3.1.3). As predicted in Green Diamond’s Forest Management Plan (2012), this will create a
future landscape with an estimated 27% or more in older forest age classes
(https://greendiamond.com/responsible-forestry/california/reports/FMP_Final_11-8-17.pdf)
Along with smaller clearcuts distributed over time and space as required by FPRs, the net effect
will be greater open edge density and higher overall habitat heterogeneity levels that is highly
beneficial to NSO in the Plan Area (Section 4.3.1). If this prediction of greater amounts of higher
quality habitat is correct, then it will require less habitat to support a pair of NSO, and it will require
relatively greater loss of habitat around an NSO site before take will occur.

2 Displacement data were analyzed through 2015, but there is a minimum three-year lag in assigning take so the latest
available year when take could be quantified was 2012.
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Figure 6-1. Annual reported take, harvest exceeding habitat thresholds and actual
number taken, i.e., NSO site occupancy and fecundity negatively affected, on Green
Diamond’s ownership, 1993-2012 3
Second, an analysis of the factors (covariates) associated with NSO site abandonment (including
take), showed a decreasing trend in the probability of site abandonment (i.e., increasing trend
that occupied sites will continue to be occupied). The goal of this analysis was determining the
primary proximate factors leading to site abandonment given that NSO occasionally abandon
sites with and without timber harvest occurring in their home range (Appendix C.2). The site
abandonment analysis indicated mean patch size and the proportion of stands 41 to 60 years old
within a 1,000-acre circle around the NSO site were the only significant variables included in the
top statistical model. (The lowest probability of abandonment was with smaller mean patch size and
approximately 50% of the 1,000-acre circle in the 41- to 60-year age class.) To project the probability
of site abandonment on future landscapes, Green Diamond held take at a mean rate and used
the abandonment model to project various categories of predicted probability of site abandonment
at 10-year intervals from 2010-2060. As seen in Figure 6-2, the proportion of Green Diamond’s
3 Displacement data were analyzed through 2015, but there is a minimum three-year lag in assigning take so the latest
available year when take could be quantified was 2012.
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ownership projected to be in the lowest abandonment category (i.e., best for continued probability
of occupancy by NSO) increased from 168,105 acres (58% of ownership) in 2010 to 271,151
acres (93% of ownership) in 2060. Although newly emerging threats such as controlling barred
owls and climate change prevent Green Diamond from estimating the actual future mean annual
abandonment rates at NSO sites, including those with or without timber harvest, the mean annual
abandonment rate in the past (1990-2005) was 0.0725 (7.25%). Based on Green Diamond’s
future habitat projections, and assuming no unforeseen interactions between new threats and the
habitat factors associated with site abandonment, projections of the abandonment model indicate
a substantial drop in future abandonment rates. This suggests habitat factors associated with
promoting continued NSO occupancy will substantially increase, making it less likely that timber
harvest will cause site abandonment.
The final and possibly the most important factor in reducing future takes relate to future NSO site
locations. In the past, NSO sites on Green Diamond’s young managed landscape were most often
associated with concentrations of older residual structure, such as trees retained from prior timber
harvesting. Because this historical retention was largely inadvertent due to factors like ease of
access and timber value, the residual structure was generally scattered across the landscape
from lower slope positions along creeks to ridge tops. As a result, NSO sites were often
encountered in the middle of areas scheduled for harvest, making take avoidance impossible
without leaving substantial amounts of otherwise available harvest units. In the future, most of the
substantial amounts of retention will be associated with robust riparian zones established
pursuant to this FHCP, which will mean the best habitat for NSO sites will also tend to be
associated with riparian zones. The selection of Dynamic Core Areas (DCAs) associated with
riparian zones (Section 5.3.1.4) will accelerate this trend. As noted in that section, new NSO sites
have already been colonized in riparian areas that will be ideally suited for future new DCAs. That
is, over time, the allocation of the core area and buffer area of 233 acres would be increasingly
included in RMZs and other protection areas that will be increasing in age. However, in some
cases, take may occur if some of the habitat essential to an NSO pair is harvested within the
remainder of the 0.5 mi radius circle.
Considering these factors collectively, Green Diamond believes that the current rate of NSO site
abandonment due to timber harvesting is likely less than the rate determined by monitoring under
the NSO HCP (1.85 per 100 NSO sites per year), and will drop substantially throughout the term
of this FHCP and approach zero at the end of the 50-year term of this FHCP..
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Figure 6-2. Percentage of Green Diamond land projected in 2010, 2020, 2030, 2040, 2050
and 2060 in different site abandonment categories as follows: Low – best for owls, p <
0.20; medium low – p = 0.20-0.40; medium – p = 0.40-0.60; medium high – p = 0.60-0.80;
high – worst for owls, p > 0.80. This is not an annual rate, but rather abandonment
probability during the 1993-2005 study.
6.2.2.4

Annual Accounting of Take

Green Diamond conducts extensive NSO surveys in conjunction with every THP in order to
determine when timber harvesting resulted in NSO displacement or reductions in fecundity. While
Green Diamond intends with this FHCP to transition to a landscape plan which does not involve
such intensive monitoring of every NSO site (Section 5.3.5.1), that transition first requires
validation of the habitat model Green Diamond constructed using the data already collected. To
achieve that, Green Diamond will collect model validation data through continued NSO surveys
(property-wide and DCAs) and the ongoing demographic mark-recapture study. Since model
validation will require approximately 10 years, during that initial period Green Diamond will
continue to monitor individual NSO site displacement using the extensive survey approach.
There was a tremendous amount of data collected and analyses done as part of the Ten-Year
Report (Green Diamond, 2010). Green Diamond expected to propose developing and testing new
habitat thresholds to measure when site displacement will occur in the future. However, Green
Diamond’s fecundity analysis indicated that annual variation in fecundity was very high and
related to a complex suite of variables including the following that entered the best statistical
model (Green Diamond, 2010):
•

Four non-habitat variables:
−
−
−
−

Spring weather conditions
Even-odd year effect
Age class of the NSO
Take classification at site (displaced/not displaced)
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Five habitat variables:

•

−
−
−
−
−

Whether or not the NSO site was associated with a set-aside
Natural log of the percentage of 41- to 60-year-old stands in a 600-meter radius buffer
Natural log of the percentage of 21- to 40-year-old stands in a 600 to 921-meter annulus
Average foraging habitat within a 600-meter radius buffer
Average open edge density in a 600-meter buffer

Because habitat variables associated with fecundity were too complex to use as thresholds for
displacement assessment, Green Diamond also considered using site abandonment to potentially
develop a habitat threshold for displacement assessment. A site abandonment analysis indicated
that mean patch size and the proportion of stands 41 to 60 years old within a 1,000-acre circle
were the only significant variables included in the model. Patch size was not a useful variable to
be used as a threshold for assessing displacement, because evenaged timber harvesting tends
to decrease patch size which has a negative influence on abandonment probability. That is,
dispersed small patches that include each forest age class increase the probability of site
occupancy, potentially due to the increased availability of the primary prey species (woodrats) in
an optimal distribution of nesting and roosting habitat with high quality prey habitat. The proportion
of stands 41 to 60 years old within a 1,000-acre circle was also not a useful threshold, because
the relationship was quadratic with an inflection of increased abandonment probability at
approximately <20% or >80% of the 1,000-acre circle in this age class (Green Diamond, 2010).
In past management, displacement was postulated to occur when timber harvesting occurred
within a 500-foot radius of an NSO site, or when the harvest resulted in there being < 89 acres of
stands ≥ 46 years old and < 233 acres of stands ≥31 years old within a 0.5-mile radius of an NSO
site. Although monitoring of NSO under the HCP later determined that these thresholds were too
conservative, in the absence of an adequate substitute, Green Diamond will continue to employ
these thresholds under this FHCP to monitor and account for take until such time as the habitat
and occupancy models are validated (Section 6.2.3).

6.2.3 Authorized Amount of Take
6.2.3.1

Initial Period – Prior to Model Validation

During the initial implementation period, prior to model validation, Green Diamond estimates that
the mean annual rate of take, based on a prediction of a continuation of past harvest rates, would
be approximately 2 NSO sites (maximum four adult NSO) per 100 active NSO sites per year,
based on the take rate observed to date of 1.85 per 100 NSO sites. To allow for operational
flexibility in harvest rates within the limits of Green Diamond’s Option A sustained yield plan
requiring a balance of growth and harvest, and the FPRs harvest adjacency restrictions (Green
Diamond, 2012), Green Diamond seeks authorization for a maximum take rate of 3 NSO sites
(maximum six adult NSO) per 100 active NSO sites per year. 4 Although subject to review as
described below, this rate of take will stay in effect throughout the life of the plan assuming the
NSO objectives are being met and the population is stable or increasing as predicted in Section
5. Should the number of active NSO sites in the Plan Area unexpectedly decline (i.e., active sites
become vacant with no NSO occupancy in three consecutive years) in the future, the rate of take
per 100 active NSO sites would decline, according to the schedule indicated in Table 6 1. The
“NSO Sites” include all active sites (i.e., occupied in at least one of the last three years) located within a 0.5-mile
buffer of the Plan Area boundary. The 0.5-mile buffer will be included since it defines all NSO sites where owl
displacement could occur as a result of timber harvesting activities within the Plan Area.

4
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intent of this declining rate of take is to reduce the rate and effect of subsequent take, ultimately
reducing the overall degree of effect on remaining NSO sites. Should the number of NSO sites
ultimately decline to 47 or fewer, no additional take would be allowed under the proposed
accounting methods.
Table 6-1. Schedule of Annual Take Related to Active NSO Sites within the Plan Area and
Buffer
Active NSO
Sites

Takes per Year
per 100 Sites

Mean Annual Take Rate as
Proportion of Active Sites

10-Year Hypothetical
Takes Range

>100

3

0.30

≥30

75 - 100

2

0.015 – 0.020

15 to 20

48 - 74

1

0.005 – 0.007

5 to 7

≤47

0

0

0

As of 2015, 166 active NSO sites are known to occur within the Plan Area and 0.5-mile buffer
(Green Diamond may affect sites within 0.5 mile of its property). Applying the rate of take
described above (3 NSO sites per 100 NSO sites per year) to this total number of active NSO
sites within the Plan Area results in proposed take at FHCP inception of 5 NSO sites (maximum
of 10 adult NSO) per year. 5 If the current number of active NSO sites remained static, Green
Diamond could displace 50 sites (maximum 100 adult NSO) in 10 years.
The rate of take will be reduced from 3 per 100 active owl sites, when the total number of known
active NSO sites is > 100, to a rate of 2 per 100 active owl sites, if the number of NSO sites
declines to within the range of 75 to 100, and to a rate of 1 per 100 active NSO sites, if the range
of active NSO sites declines to within the range of 48 to 74. If the number of active NSO sites
were to decline to 47 or less, no take would be allowed. This declining rate of take would not only
result in a decline in the number of takes, but would reduce the proportion of the population subject
to take each year (Table 6.1). Although Green Diamond does not anticipate a declining trend in
the NSO population, this change in the rate of allowable annual take is provided as an adaptive
management measure to provide a “safety net” for the NSO population covered under this FHCP.
During the initial period, annual monitoring of all active sites would continue, so that Green
Diamond would base its take rate on the number of NSO sites currently active on the Plan Area.
Failure to conduct full surveys across the Plan Area would ultimately penalize the company, since
an underestimate of known active NSO sites would translate into a reduced amount of take
permitted annually across the Plan Area.

6.2.4 Take Assessment Prior to Model Validation
6.2.4.1

Habitat Conditions Triggering Take Accounting and Monitoring

Take accounting and monitoring will be triggered when timber harvest or other covered activity
results in one or more of the following conditions:
•

Suitable nesting, roosting or foraging habitat is removed or destroyed within a 500-foot
radius of an NSO site center

For take calculations, estimated number of takes will be based on rounding, up or down, to the nearest integer number
of takes, for each annual calculation. For example, 4.59 would be rounded up to 5; 4.35 would be rounded down to 4.

5
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less than 89 acres of stands ≥ 46 years old remain, post-harvest, within a 0.5-mile radius
of an NSO site
less than 233 acres of stands ≥31 years old within a 0.5-mile radius of an NSO site
(Section 5.3.5.1)
Timber harvest within a 0.5-mile radius of an NSO site that is currently below thresholds
or that reduces habitat below thresholds (<89 acres of stands ≥ 46 years old and < 233
acres of stands ≥31 years old) post-harvest

•
•
•

Should any of these conditions occur, a potential take will have occurred, and monitoring
triggered. A take will not be counted against the take limitation until the site meets the biological
criteria listed as documented through monitoring, as described below.
6.2.4.2

Performance Criteria to Document Take

A designation of take will be based on the post-harvest demographic performance of NSO within
the home range or home ranges where Covered Activities prior to, during, and after harvest
triggered the assessment of take. The performance criteria are based upon occupancy and/or
reproduction of any NSO at a site (i.e., different NSO occupying a site will be judged as if the
same individual NSO continuously occupied and reproduced at the site). The final determination
of the take assessment can occur beginning at the third and ending at the fifth breeding season
following the last harvest that triggered the assessment. The criteria for concluding that a take did
not occur are as follows:
•

In the third breeding season following trigger of take assessment:
−
−

•

In the fourth breeding season following trigger of take assessment:
−
−

•

NSO nest (whether successful or not) in at least 2 years; or
NSO nest in 1 year with 2 years occupancy (at least 1 year of pair occupancy for sites
with pair occupancy prior to timber harvest or single NSO at sites without pairs)

NSO nest in at least 2 years; or
NSO occupancy of the site for four years (at least two years of pair occupancy for sites
with pair occupancy prior to timber harvest or single NSO at sites without pairs)

In the fifth breeding season following trigger of take assessment:
−

NSO occupancy of the site four out of five years (at least two years of pair occupancy
for sites with pair occupancy prior to timber harvest or single NSO at sites without pairs)

The requirement of pair occupancy at a site after the timber harvest that triggers a take
assessment is conditional upon pair occupancy at the site in pre-harvest conditions. In other
words, pair occupancy must be observed at a site in the period 3 to 5 years prior to timber harvest
for pair occupancy to be considered as a post-harvest criteria for determining whether incidental
take has occurred. Pair occupancy would not be required in the post-harvest evaluation at sites
where only single NSO were detected prior to take evaluation. Also, a newly colonized or
recolonized site occupied by a single NSO will be evaluated based on simple occupancy of a
single NSO post-harvest. The more restrictive criteria of post-harvest pair occupancy can also
support a determination of no displacement on sites that were occupied by single NSO prior to
timber harvests that triggered take assessments. At any point that the above criteria cannot be
met (e.g., site is unoccupied for two consecutive years following the trigger of take assessment),
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the site will be considered to have been taken and the take will be recorded for the initial year in
which the timber harvest (i.e., tree felling) triggered the take assessment. This delay in reporting
takes means that Green Diamond cannot have more potential takes in the assessment “bucket”
than their total allotment of takes at any given point in time since there will be the possibility that
all assessments will lead to a determination of take.
6.2.4.3

Spatial and Temporal Elements of Designating Take

Although administration of take based on NSO sites is the most practical solution, it also creates
both spatial and temporal complications. The spatial complication occurs when NSO within a
given territory shift their primary activity center or nest site. Minor shifts of a few hundred meters
are expected and it is reasonable to consider it the same territory, but dilemmas are created with
larger moves that potentially constitute creation of new territories. In other words, how far can a
pair of NSO shift their territory center before it should be considered a new territory?
On the temporal scale, a take is determined to occur when timber harvesting of a particular stand
leads to impairment of occupancy or fecundity at a site. At that point, the site has been taken
since it no longer is capable of supporting a fully functional pair of NSO and subsequent harvesting
of other stands within the territory is not considered to be an additional take. In other words, over
a limited time interval, a specific NSO site that supports a particular pair of NSO can only be taken
once. However, over some longer interval of time, the habitat will regrow and the site will once
again be capable of supporting another pair of NSO, at which point another take can occur. If all
the evenaged timber harvesting at a given NSO site occurred in a discrete continuous interval
associated with the rotation age of the stand, the ‘take clock’ would be reset for each new
harvesting cycle at the site. However, a potential dilemma results because for a variety of
silvicultural, economic and logistical reasons, some of the timber harvesting associated with an
NSO site may be delayed for decades. Following the original take of an NSO site, this could create
a situation where the site is once again suitable to support a new pair of NSO and it becomes
necessary to define the temporal criteria that resets the potential for take to occur at a given site.
Neither the spatial nor temporal elements of take were considered in the NSO HCP. The prevailing
scientific view at the time was that NSO sites were relatively static, and the initial authorization of
take was for only 10 years so the dynamic nature of NSO sites in both space and time was not
considered (Green Diamond, 1992). However, Green Diamond’s NSO monitoring and research
on a managed landscape over the last two decades has provided extensive data that can be used
to estimate both the movements of nest sites and activity centers within the core of the territory
and the minimum time for regrowth of stands that will support occupation by NSO.
Spatial Limits of Take:
Green Diamond used a 95% adaptive kernel estimator (Kie et al., 1996) around nest site locations
from 1990 through 2007 to determine the core roosting and nesting areas around NSO sites. This
produced an estimate of 153 acres at the 95 percentile, and a circular radius of 0.276 miles (1,457
feet). If the owls occupying this site moved their territory all around the periphery of the site, the
total assessment area using a 0.5-mile radius would be approximately 1,210 acres, which is
roughly equivalent to the average home range of NSO in the Plan Area.
Based on this analysis of spherical core areas, it would appear that movements of the territory
center or nest site > 0.276 mile from the geometric center of the original core area would constitute
a new NSO site for purposes of estimating levels of take. However, in the analysis described
above, many of the NSO territory centers were not spherical, but were more linear particularly if
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the site occurred along the lower slopes of some major drainage. In these more linear core areas
associated with riparian areas, a 153-acre core area could result from points on the long axis up
to 0.5 mile, and 0.13 mile (689 feet) on the short axis from the geometric center. Therefore, Green
Diamond proposes that if the NSO core area is associated with a more linear riparian area,
movement of the territory center > 0.5 mile would constitute a new NSO site. To account for the nonspherical nature of many of the NSO core areas, Green Diamond will buffer the known nest sites, or
if no nest sites are known, the activity centers such that a polygon of 153 acres is created. The
buffered area will be created as a probability surface similar to an adaptive kernel algorithm, but the
total area will be based on a polygon of 153 acres rather than some percentage of an adaptive kernel.
If the NSO move their nest site or activity center outside the perimeter of the 153-acre polygon
following a timber harvest that triggers a take assessment, the site will be considered for designation
of a new NSO site. Additional factors that will be considered are topographic features such as
whether or not the new site is in the same drainage or separated by some type of acoustical barrier.
In other words, to be designated a new site, it has to be feasible that the original site and the new
site could simultaneously be occupied by pairs of NSO assuming habitat around both sites had not
been adversely impacted by timber harvest. In marginal or borderline situations, Green Diamond will
seek concurrence from the Service relative to their determination of the need to establish a new site
based on spatial criteria.
In situations where the NSO move their activity center or nest site to a new location that is deemed
be a new NSO site, future timber harvesting within the assessment area of the new site could result
in an additional take. However, continued harvesting in the assessment area of the original NSO site
will not lead to additional takes within the temporal limits described below.
Temporal Limits of Take:
There are no a priori criteria to determine the temporal limits for a given NSO site so Green Diamond
used empirical data to estimate the minimum time necessary for NSO to recolonize a site. During
the last two decades of monitoring, Green Diamond documented the recolonization of 23 NSO sites
that were previously heavily impacted by timber harvest. Much of the impacts by timber harvest
occurred before the NSO HCP so Green Diamond did not have direct evidence of when take might
have actually occurred relative to the current sites that were recolonized. Therefore, for each of these
sites, Green Diamond used current stand ages to reconstruct the harvesting history and estimate
the time when timber harvesting reduced the habitat below the NSO HCP take threshold in a 0.5mile radius circle (<233 acres of ≥31 of which <89 acres are stands ≥46) around the current
recolonized nest or activity center. Green Diamond knows that this threshold often predicts take
before it actually happens, but this should only result in a minor bias due to past more extensive and
frequent clearcut timber harvesting (i.e., larger clearcut size and shorter adjacency periods). Based
on this retrospective estimate of time when take occurred, Green Diamond subtracted the number
of years when regrowth of the stands was sufficient to allow recolonization by a single or pair of NSO.
For the sites analyzed, the minimum time between the retrospective estimate of take and
recolonization was 10 years with a mean of 21.5 years. Figure 6-1 shows the distribution of years to
recolonization.
Although experience indicates that harvested NSO sites are typically not recolonized for timeframes
of 10 to 30 years, Green Diamond will adopt a more conservative approach to assessment of take
such that any time an NSO site is recolonized once it is abandoned, it will initiate a new take
assessment procedure.
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Figure 6-3. Histogram of the number of years from estimated time of take to
recolonization of 23 individual NSO sites.
6.2.4.4

Determining New NSO Sites for Take Assessments

In other words, when an NSO site is taken based on the criteria in Section 6.2.4.2 and the site
has been classified as abandoned, but timber harvest has not been completed within the “home
range” of the NSO, Green Diamond will initiate a new take assessment procedure for NSO that
recolonize and occupy the site based on criteria in Appendix F and for which timber harvest
triggers a take evaluation based on habitat thresholds described in Section 6.2.4.1. Consider a
hypothetical example in which an NSO site was taken and became abandoned (based on site
occupancy criteria in Appendix F) at 5 years after the initial harvest that triggered the take
assessment. In year 6, NSO surveys discover a single NSO occupying the site and in year 7 the
site is again occupied and becomes a perennial site. The site will count toward the total number
of active sites used to determine the total number of takes for that period, and if Green Diamond
conducts a timber harvest within 0.5 mile of the NSO site that triggers a take assessment, the site
will again be placed in the authorized incidental take “bucket” and evaluated for temporary
displacement or abandonment based on the established performance criteria.
In areas where a NSO site has not been previously designated, a new activity center will be
designated based on the follow-up visits for a NSO response if, during the breeding season
(21 February 6 to 31 August) any of the following applies:
•
•

A pair is detected at least two times in the same core area over at least 1 month (30 days)
A single NSO is detected in the same core area over at least 2 months (60 days)

6 The 21 February start to the NSO breeding season provides a 3-week buffer period prior to the earliest known nest
initiation date of 12 March on the Plan Area.
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•

An NSO response obtained during a THP survey is not followed-up adequately using the
protocols described previously in Section 6.2.1. (Note: this designation of site status only
applies relative to take assessment; for demographic purposes, the site status would be
“unknown”)

The NSO responses will not lead to the designation of an activity center, if three adequate protocol
site visits at least five days apart all result in no NSO being found within 30 (pair) or 60 (single)
days of the initial response. If the initial response occurs in March, then at least one of the three
site visits will be done in April.
First responses of NSOs late in the survey season will not be used to determine an NSO site
when the required number of surveys and/or follow-ups visits cannot be completed. However,
without assuming the location of the response constitutes a new activity center, the area will not
be cleared for timber harvest until after surveys are conducted in the subsequent breeding
season. If the required number of night surveys and follow-up visits are conducted before the end
of the breeding season and the results are negative, the area can be cleared for harvest.
6.2.4.5

Special take assessment circumstances

A take assessment based on direct impacts will not be triggered if NSO establish a site during the
breeding season within 500 feet of an area where timber falling has already been completed. If
NSO establish an activity center during the breeding season within 500 feet of an active THP unit
where timber falling has not been completed, timber harvest will be suspended until the
appropriate HCP measures have been implemented and protocols completed to determine
reproductive status, and protect nesting NSO as may be required. If harvesting is not suspended
until this occurs, a take assessment will be triggered.
If Green Diamond resumes timber harvesting after complying with the HCP measures, the
following shall apply: if < 10 acres remain to be felled, a take assessment will not be triggered,
and if more than 10 acres remain, Green Diamond will consult with the Service to determine
whether a take assessment is warranted.
Take assessments based on indirect impacts are based on the location of all known NSO sites at
the time that falling is initiated. Any subsequent movements of NSO sites during the falling and
harvesting period are not assessed for potential take. If any other situation arises in which the
determination of whether a take assessment is questionable, the Service will be consulted to
resolve the determination.
6.2.4.6

Carryover of Unused Takes to Subsequent Years

In the first year of FHCP implementation, take cannot exceed the maximum annual rate of take.
Thereafter, any allocated but unused take from prior years is considered to be “reserved” and can
be used in subsequent years, so long as the total amount of take in any individual year after year
1 is no more than twice the amount of take allocated during the subsequent year for which the
take is anticipated due to Covered Activities. That is, take may be expended at a maximum of
twice the rate allocated during the year when the taking activity is implemented, not at twice the
rate for the year under which it was initially allocated. If, for example, the number of allocated
takes in year X is 3, then the maximum number of anticipated takes that can be expended for
year X is 6, regardless of the number of “reserved” takes available, or the allocated number of
takes during the year when the reserved takes were first allocated. For example, if Green
Diamond has used two fewer takes per year than were allotted for 5 years for a total of 10 takes
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“reserved.” In the sixth year, if the allotted annual rate of take were four, then Green Diamond
would be allowed to add four of the reserved takes for a total of eight takes in the sixth year.
Take of NSO is assumed to occur when Covered Activities impair the occupancy or fecundity through
loss of nesting, roosting or foraging habitat. Although take occurs at the level of individual NSOs, the
administration of take (i.e., accounting and physical location) operates at the level of a NSO site
(nesting and roosting core and surrounding foraging habitat). The rationale is based on the concept
that an NSO site provides for the needs of a pair of NSO and loss of a site results in impairment of a
pair of NSO. While it might appear that the administration of take would be more appropriately
focused on individual NSO, this is not feasible because NSO disappear from a site for a variety of
reasons including mortality, emigration to a new site or loss of territorial pair status to a more
dominant individual (i.e., former resident NSO becomes a ‘floater’). Given that it is not possible to
directly estimate the impact of timber harvesting on the persistence of individual NSO at any given
site, take is estimated based on the occupancy and fecundity of whatever NSO may occupy a given
site. This removes natural turnover rates from the estimation of take so that take can be assumed to
occur when an NSO site is no longer capable of supporting occupancy and fecundity within normal
levels.
6.2.4.7

Considerations for Noise Disturbance

Covered Activities have the potential to indirectly cause harm to NSO, in several ways. Indirect
harm can occur when there is adequate habitat in an area, but a nest stand is harvested and the
NSO are forced to relocate to a new nest site in subsequent breeding seasons. Based on Green
Diamond’s observations (Appendix C.2), this timber harvest type appears less likely to affect
continued occupancy somewhere within the NSO’s home range. However, in some cases, it did
result in reduced fecundity or occupancy.
Indirect harm can also occur when timber harvest does not necessarily affect the NSO nest site
or primary activity center, but reduces the total amount of nesting, roosting or foraging habitat
available around the nest site or activity center below a critical threshold. If this occurs, in some
instances NSO may abandon their site or remain at the site with lower fecundity. Based on NSO
monitoring under the NSO HCP, timber harvest depleting habitat below a critical threshold
appeared to be more likely to reduce fecundity or site occupancy (Appendix C.2).
Covered Activities also have the potential to indirectly harm NSO through some type of noise
disturbance associated with timber operations. Novel loud noises may harm NSOs through
changes in essential behaviors such as flushing an NSO from its daytime roost or nest or
increasing stress resulting in elevated corticosteroid levels. Both situations have the potential to
result in take due to changes in site occupancy, survival or fecundity. Green Diamond’s evaluation
and documentation of take through implementation of the NSO HCP included potential effects of
noise disturbance from Covered Activities. The potential take from all Covered Activities is
included in the Authorized Amount of Take (Sections 6.2.3 and 6.2.5) under the Forest HCP:
•

Nesting NSOs at sites near THP units scheduled for timber harvest that could result in
take (i.e., habitat thresholds may be exceeded) are protected from noise disturbance from
timber operations due to a 0.25-mile buffer around the nest site, or following fledging, a
500-foot buffer around the roosting area of the owlets. These potential NSO take sites will
be monitored post-harvest to determine if a take has occurred, and if a take has occurred,
it would most likely be due to habitat loss, but it could include the potential effects of noise
disturbance.
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•

6.2.4.8

Non-nesting NSOs at sites near THP units scheduled for timber harvest that could result
in take will be evaluated for take post-harvest, and again, if take has occurred it most likely
includes habitat loss but it could include potential effects of noise disturbance.
Determining Site Vacancy

Under the NSO HCP, Green Diamond defined sites that were unoccupied for three or more years
as “abandoned” and no take was reported if the historical owl site was subjected to timber harvest
(Green Diamond, 1992). However, if the habitat has not been substantially impacted, there are
no biological criteria to establish an NSO site is “abandoned” in the sense that owls will no longer
use the habitat. Even if a site was shown to be unoccupied for 10 to 15 years or more, there is
still a non-zero probability that it will be recolonized in the future. In truth, the concept of “site
abandonment” is biologically questionable in this context since it implies something that is
discarded or forsaken when all Green Diamond knows is that the site has been unoccupied for
multiple years and is currently vacant. As such, the term “vacant” is the best biological description
of a site that has been unoccupied for multiple years. Furthermore, the significance of designating
NSO sites “vacant” in the Plan Area is not related to any harm to NSOs. A site that has been
designated unoccupied has multiple years with multiple surveys with no NSO detections so the
probability that an NSO actually occupies the site but has been undetected is extremely low. Since
timber harvesting in and around a vacant NSO site does not trigger a take assessment, the only
significance of designating a NSO site as vacant relates to reporting take. It also does not have
an impact on the overall amount of habitat since it is highly dynamic in the Plan Area, and on
average, harvested sites can be recolonized in approximately 20 years (Section 6.2.4.3).
Ultimately, it is most important that the designation of site vacancy be generally consistent with
the criteria used under the NSO HCP for site abandonment, since future takes were projected
based on the average rate of take from the past. If the vacancy criteria were substantially changed
for the proposed FHCP, the projected level and authorization of take would be biased.
For a perennial NSO site (occupied in multiple years) to be considered vacant (unoccupied for
three consecutive years), which means timber harvest or other forms of potential take can occur
in or around the historical NSO site without triggering a take assessment, it has to meet the
definition for being unoccupied in at least three consecutive breeding seasons. If the site is
influenced by a barred owl that for some reason cannot be removed, or barred owls recolonize
the site so rapidly that NSO have a limited opportunity to colonize the site, the NSO site has to be
unoccupied for five consecutive breeding seasons before it is considered vacant. A newly
colonized site occupied by a single NSO or a non-nesting pair that is unoccupied after the year of
colonization will not be considered an NSO site so the vacancy criteria do not apply. A NSO site
is considered influenced by a barred owl if one or more of the following conditions are met:
•

A pair of barred owls are detected within the NSO site (a male and female barred owl
detected during the same visit)

•

A single barred owl is detected within the NSO site more than once during the same
breeding season and detections are separated by at least two weeks

•

A single barred owl is detected within the NSO site over multiple consecutive breeding
seasons

Since there are no plans in place to conduct demographic (mark/recapture) surveys for barred
owls, barred owl detections will be reviewed by a qualified wildlife biologist in order to make
determinations on the number of individuals and the location of the detections. Similar to the
determinations for NSO sites, additional factors that will be considered are topographic features
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such as whether or not the new site is in the same drainage or separated by some type of acoustical
barrier. Green Diamond may refine the above criteria as more data is collected through
implemention of this FHCP with concurrence by the Service.
6.2.4.9

Permanence of Owl Sites

Only the most current NSO site within the territory (defended core area) is considered for
evaluation of displacement. The current site will be defined based upon the most recent nest site
found in the last 3 years. If NSO have not nested in an established site in the past three years,
the most recent activity center will be used to define the current site.
If no NSO are detected in a home range after conducting FHCP surveys in each year, the following
scenarios will apply: if in the previous year the site was either newly colonized by a pair that
nested, perennial, or newly discovered, and the site was not influenced by barred owls (Section
6.2.4.8)), the site will be maintained as active regardless of the outcome of surveys in the
subsequent year. However, if the site remains unoccupied by NSO for three consecutive breeding
seasons, it will be considered vacant and past nest sites or activity centers will no longer be
considered and timber harvesting may occur in the area without triggering a take assessment.
If the site is influenced by barred owls which means they are repeatedly seen or heard at the site
without being removed, or barred owls recolonize the site so rapidly that NSO have a limited
opportunity to colonize the site the site must be unoccupied by NSO for 5 consecutive years
before it is considered vacant.
If the NSO site was established the previous year as a newly colonized site where NSO did not
nest, that site will be maintained for one breeding season. If the site is found to be unoccupied in
the following breeding season, then that site will no longer be considered an NSO site, because
it did not meet the criteria for a perennial site.

6.2.5 Take Assessment Following Model Validation
Following model validation, (i.e., NSO population responds favorably to barred owl removal and
improving habitat conditions), and concomitant changes in NSO survey protocol (Section 5.3.5.1),
the authorized annual take rate would continue to be used or accumulate at 3 NSO sites
(maximum 6 adult NSO) per 100 NSO sites per year. However, the number of NSO sites present
within the Plan Area will no longer be directly determined by annual 100% surveys of all NSO
sites in the Plan Area, but will instead be determined most likely based on the site occupancy
model that is scheduled to be developed following approval of this FHCP. Recent advances in
site occupancy models have generated reliable methods to estimate density/abundance based
on the heterogeneity of detection probabilities of replicated presence-absence (detection/nondetection) surveys (Royle and Nichols, 2003; Ramsey et al. 2015). While it would be reasonable
to be cautious of the outcome of newly developed statistical models, and there may be additional
statistical advances resulting in alternative approaches, it is important to remember that
development of the occupancy model will overlap with traditional estimates of NSO abundance
within the Plan Area. This will allow Green Diamond to validate the new occupancy model with
traditional data and the new model will not be adopted unless it can estimate NSO abundance
within a 95% CI of a traditional mark-recapture estimate of abundance. Furthermore, model
validation means that the conservation plan is working, the NSO population is significantly
increasing across the Plan Area and minor fluctuations in estimating the rate of take will be
inconsequential to the continued success of the NSO population.
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After model validation, the rate of authorized take will remain the same (three per 100 active NSO
sites), but the total amount of authorized take will fluctuate in proportion to fluctuations in the NSO
population within the Plan Area. For purposes of analyzing the potential effects of this FHCP on
NSO, however, Green Diamond predicts that rate and amount of take projected for the first 10
years of this FHCP (i.e., displacement of up to 50 NSO sites, and thus take of up to 100 adult
NSO) will continue in the subsequent 40 years of this FHCP (i.e., displacement of up to an
additional 200 NSO sites, and thus take of up to 400 adult NSO over 50 years).
Even after Green Diamond refines and validates the habitat and occupancy models, and confirms
that the actual rate of take is at or below projected levels, NSO will continue to be protected from
direct harm to adults, owlets and nests with eggs. This means that if a Covered Activity with the
potential to cause direct harm is scheduled to occur during the breeding season (February 21 to
August 31), standard FHCP NSO surveys will be required and FHCP protections applied if nesting
NSO are detected (Appendix F). Once the site no longer requires measures to protect NSO from
direct harm, the Covered Activity (generally some form of timber harvest) can proceed at Green
Diamond’s discretion. Whether or not the timber harvest will be judged to have caused take of the
NSO site will not be dependent on the traditional approach of assessing take thresholds (Section
6.2.4.1) and monitoring the NSO site over 3 to 5 years (Section 6.2.4.2). Instead, Green Diamond
will assess the probability of take by comparing estimates, before versus after timber harvest, of
overall habitat quality within 0.5 mile of the NSO site relative to its estimated ability to support
high occupancy and fecundity.
Again, there may be additional advances in statistical methods that will provide superior methods,
but currently, Green Diamond believes the best management-applicable approach to estimating
habitat quality will be a multi-state occupancy model (Nichols et al., 2007). This model will be
based on the same presence-absence (detection/non-detection) surveys used to develop the
initial occupancy model, but it will also include whether or not successful reproduction occurred
at a site (i.e., there will be two states assessed in the model – detection/non-detection of NSO
and detection/non-detection of fledglings). Habitat and forest management-related covariates will
also be included in the model building and selection process such that the top model(s) will include
the covariates that best correlate with NSO sites having high occupancy and fecundity.
An example of how Green Diamond could use the multi-state occupancy model output to predict
when timber harvest will result in take of an NSO site are as follows. First, the multi-state
occupancy model will be run centered on the NSO site with the associated habitat covariates
before and after the planned Covered Activity (timber harvest). Take will be deemed to occur
when the product parameter (occupancy X fledgling estimate) at the NSO site following the timber
harvest is below the lower limit of the 95% confidence interval for the occupancy/fecundity product
parameter before timber harvest. As a hypothetical example, Green Diamond will assert that take
has occurred if the multi-state product parameter drops from 0.45 (95% CI = 0.40–0.50)
pre-harvest to 0.38 (95% CI = 0.36–0.42) following harvest. This is a conservative estimate of
displacement since the 95% CI of the estimate following timber harvest was not included in the
determination of displacement (i.e., the two 95% CI’s may still overlap, but a displacement would
be presumed if the point estimate of the post-harvest estimate fell outside the 95% CI of the preharvest estimate). It should be noted that some details of the model-based displacement
assessment may change if Green Diamond gains new insight into the response of NSO to timber
harvesting during the process of model validation. Commitments to develop and revise this model
have been identified in the Adaptive Management portion of this FHCP.
In other situations, Green Diamond may schedule a timber harvest or other Covered Activity
outside the breeding season when direct harm to NSO is sufficiently unlikely that NSO surveys
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are not required. In this case, take assessment will be based on the presence of a historical NSO
site (i.e., active site that was never determined to be vacated) within 0.5 mile that has not already
been taken through habitat alteration. Using historical NSO sites is reasonable, because by the
time model validation will be achieved, most areas in the Plan Area will have a history of 30 years
or more of surveys and it will be highly unlikely that any NSO sites exist without prior knowledge.
As described above, take will be determined based on a significant decline post-harvest in the
product parameter of the multi-state occupancy model.
If timber harvesting or another Covered Activity occurs outside the breeding season, and there
are no historical NSO sites within 0.5 mile, NSO surveys and take assessment will not be required.
The probability of a newly colonized site being established after 30 years of survey for most areas
is so low that it would have an unmeasurable effect on the overall estimate of annual take. The
only exception will be for potential acquisition and addition of Covered Lands into this FHCP,
which do not have at least a 10-year history of surveys. In these cases, full NSO surveys will be
required even if the Covered Activity occurs outside breeding season.
As a safeguard to ensure that the multi-state occupancy model predictions of take are accurate,
Green Diamond will continue to survey a sampling of at least 20% of potential NSO take sites in
order to compare model predictions with actual ground-truthed results. Green Diamond will
evaluate the performance of these models, and report the results of that performance to the
Service in every annual report. If necessary, based on these monitoring data, adjustments to the
threshold for take accounting will be made to insure model predictions of take accurately reflect
the actual influence of timber harvesting or other Covered Activities on NSO site occupancy and
fecundity. For example, if the initial default threshold (i.e., lower 95% CI) underestimates the
amount of take based on the biological criteria, the threshold will be raised (e.g., raised to the
lower 98% CI). Using this adaptive management approach, the model-based accounting of take
will continue to be refined. If Green Diamond and the Service determine that prediction of take
using a model based approach is unreliable, Green Diamond will resort to monitoring all NSO
sites that are potentially displaced through timber harvest.
6.2.5.1

Contingencies in the Event the Model is not Validated

Until the habitat fitness model is validated and occupancy model developed and refined, Green
Diamond will continue the extensive NSO surveys and mark-recapture data gathering. The
authorized annual rate of take will remain at those specified in Table 6.1, and Green Diamond will
determine the NSO site number from surveys across 100% of the Plan Area.
If the overall NSO population within the Plan Area declines after FHCP approval, despite barred
owl removal and projected habitat fitness improvements, Green Diamond will assess the cause
of the decline, and the assessment could conclude that it is not possible for the habitat fitness
model to be validated. Whether or not the NSO decline is related to habitat, Green Diamond in
consultation with the FWS will re-evaluate the authorized rate of take and will adjust it as one
adaptive management measure considered to reverse a population decline detected through
monitoring. The maximum reduction of take will be dictated by potential decreases in the NSO
population as illustrated in Table 6.1. The failure to validate the habitat model will require full
monitoring of the NSO population to continue and within another six years the influence of take
will continue to be assessed. Green Diamond may be required to implement additional reduction
in take as described above. This scenario is highly improbable, but under a scenario of a
continuously declining NSO population, take authorization will cease if the number of active NSO
sites drops to 47.
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6.2.6 Influence of Take on Plan Area and North Coastal Region NSO Populations
The intent of this section is to estimate the influence of authorized future take on the Plan Area
NSO population. The overwhelming conclusion is that this is a complex exercise for a dynamic
managed landscape where high quality NSO habitat (young stands juxtaposed with mature
stands) fluctuates spatially and temporally as a direct result of harvesting and regrowth of forest
stands. The estimation of take influences is further complicated by the fact that the majority of
vacant sites (74.5%) became vacant (i.e., not occupied for three successive years) for a variety
of natural reasons unrelated to timber harvest. Finally, it is complicated by a wide range of NSO
responses to timber harvest from no apparent biological influence to abandonment of the site.
Despite these complications, Green Diamond used the best available data gathered under the
NSO HCP to estimate the biological influence of timber harvesting to the Plan Area NSO
population.
Section 6.2.2.3 above provided data indicating that the long-term average annual number of takes
by displacement from 1993-2012 7 was 2.35 (SE = 0.33) from an annual average of 153.8 active
NSO sites, which equates to an annual rate of 1.53 takes per 100 NSO sites (1.53%) in the Plan
Area. Furthermore, Green Diamond predicted that the future rate of take will remain approximately
equal to the past rate. If take were assumed to operate in a simplistic additive manner, the future
influence of take will be the loss of approximately 2% of the NSO sites per year or 20% per decade
and 100% by the end of the permit period. However, as noted previously, NSO sites are highly
dynamic within the Plan Area’s managed landscape, and with or without timber harvest, NSO
sites will become vacant and new ones will be established. Green Diamond calculated empirical
estimates of 7.25% for mean annual site vacancy (unoccupied)for all NSO sites from 1990-2005,
which was partially offset by an average rate of 3.7% new NSO sites being established annually.
With higher mean vacancy than colonization, the overall number of occupied sites in the study
area declined. The most likely primary cause of the decline in occupied NSO sites was the
negative influence of barred owls. Results of a removal experiment indicated that barred owls
caused a four-fold increase in the NSO site extinction rate, which resulted in a declining NSO
occupancy rate in areas where barred owl numbers were not controlled (Diller et al., 2016). This
experiment indicated that barred owls also negatively influenced apparent survival and the
population growth rate, which indicates that a substantial portion of the vacant NSO sites were
due to the effects of the invasive barred owls.
In addition, the Lower Mad River Case Study demonstrates that the downward trend in occupied
NSO sites was reversed with improving habitat conditions in an area maintained free of negative
barred owl effects (Section 4.3.1.7). Regardless of habitat conditions and available prey base, the
maximum density of NSO sites in any area is ultimately set by each pair of resident NSO
defending their territory from colonization by other NSO. At the OMU scale (i.e., 20,000 to 60,000
acres [Section 5.3.1.1.1]), the interaction of these factors along with the trend in habitat fitness
over time should result in a cyclic pattern in the number of occupied NSO sites. Starting with a
sub-basin at the peak of habitat fitness (i.e., about equal amounts of mature and young stands
with high overall habitat heterogeneity), timber harvesting will cause habitat fitness to drop and
displacement of NSO sites will result in vacancy exceeding colonization and the number of
occupied NSO sites will decrease. After most of the timber harvesting has been completed in the
sub-basin, habitat fitness will be on the increase due to the development of more mature stands,
and no sites will be displaced, so that colonization will now exceed vacancy and the number of
sites within the sub-basin will increase. Based on the Mad River example (Section 4.3.1.7), Green
7 Displacement data were analyzed through 2015, but there is a minimum three-year lag in assigning take so the latest
available year when take could be quantified was 2012.
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Diamond believes the data support a hypothesis that the displacement of NSO sites will cause
the low point of the cycle to be somewhat lower, but it will have no effect on the high point. This
hypothesis will be tested during the habitat fitness model validation process (Section 5.3.5.1).
The length of the cycle in the number of occupied NSO sites within any given sub-basin will be
equal to the average rotation age of stands within that sub-basin. For most Plan Area regions,
this is approximately 50 years. As of 2016), Green Diamond started its 27th year monitoring NSO.
This means Green Diamond has only documented about half the full cycle of timber harvest. The
Lower Mad River Case Study provides Green Diamond the best example to verify its assumptions
about how NSO sites will change throughout the cycle (Section 4.3.1.7).
The Lower Mad River Tract had an estimated maximum of approximately 25 NSO sites before
concentrated second growth timber harvesting in the 1980’s began displacing NSO and reduced
the NSO sites to 10 by 1993. Operating under the NSO HCP, only two additional NSO sites were
displaced in the Lower Mad River (one in 1999 and one in 2000), but six other NSO sites were
not displaced since they occurred within set-asides. This indicates the majority of NSO sites
potentially taken within the Lower Mad River Tract occurred before NSO listing and timber harvest
at NSO sites would have been take under the ESA.
The Lower Mad River Tract also happened to be in the Korbel/Mad River treatment area of Green
Diamond’s barred owl removal experiment (Diller et al., 2016). Green Diamond removed all barred
owls from the area beginning in 2009 and ending in 2014 at the conclusion of the Phase One
experiment (Section 5.3.4.1, Diller et al., 2016). This allowed NSO to start recolonizing the area
based on newly emerging habitat suitability. In spring 2009, there were 13 occupied NSO sites
within this area, and from then until spring 2015, 13 new NSO sites were established in the area).
The barred owl removal experiment may have contributed to a very sharp increase in NSO sites,
which potentially would have been more gradual if the barred owl numbers had not been allowed
to increase beginning in the early 2000’s. Nevertheless, with 26 NSO sites in approximately
22,000 acres, the region will likely soon reach its maximum carrying capacity with NSO densities
higher than anything previously reported (Diller and Thome, 1999)
The Mad River example provides evidence that as predicted by the habitat fitness model, NSO
habitat throughout the Plan Area will be dynamic (Section 4.3.1.7). For this particular example,
which is not directly comparable to future landscapes with a higher proportion of retained riparian
zones, the low portion of the approximately 50-year cycle extended for 15-20 years. However,
most importantly, the Mad River example also provided evidence the cumulative influence of take
(displacement) had no effect on the number of occupied NSO sites when habitat quality within
the sub-basin was increasing. The predictions of the habitat fitness model indicates that this
pattern will be repeated in other sub-basins in the future, and this is a testable hypothesis that will
be explored as part of the model validation process (Section 5.3.5.1)
Green Diamond’s NSO survival and fecundity analysis indicated displacement negatively affected
fecundity, but had no measurable effect on individual NSO survival (Green Diamond, 2010).
Therefore, Green Diamond concluded the estimated biological influence of displacement can only
be estimated in terms of reduced fecundity of individuals associated with displacement sites. To
estimate what this influence will be for the Plan Area and regional NSO populations, it was
necessary for Green Diamond to make the following testable assumptions:
•

The rate of displacement within the Plan Area due to timber harvest will be approximately
equal to the past rate despite discussion above concerning reasons for expecting reduced
displacement in the future, and
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•
•
•

Displacement will have the same influence on fecundity in the future as it had in the past,
and
Average weather conditions will not change substantially since early nesting weather
conditions are the single biggest driver of annual fecundity rates, and
Barred owl removal in the Plan Area will result in positive responses by the NSO
population

Lacking barred owl control, the NSO population in the Plan Area is anticipated to repeat the
pattern documented throughout the Northwest with NSO going into an increasing population
decline as barred owl numbers continue to increase despite stable or improving habitat conditions
(Dugger et al., 2016).
Although the actual number and location of future occupied NSO sites are unknown, Green
Diamond used the proportional reduction in fecundity to estimate the biological influence of
displacement on the future NSO population in the Plan Area. Based on the assumptions stated
above, the estimated biological influence of displacement during the time interval from t to t+1 was
estimated as a reduction in fecundity derived from the negative coefficient of displacement in
Green Diamond’s fecundity model. From this model, average fecundity (number of female young
produced per resident female NSO) was 0.077, 0.100, and 0.305 for S1 (1st year sub-adult), S2
(2nd year sub-adult), and adult NSO (≥3 years old), respectively. As an illustration, assume 100
occupied NSO sites in a given future year in the Plan Area (the average from 1993-2007 was
155.5 sites per year). Furthermore, the age distribution of females occupying NSO sites is the
same as in the past with 4.2% S1, 7.6% S2 and 88.2% adult. In an average year, the 100 resident
female NSOs would produce 28 female or 56 total owlets fledged per year.
Based on Green Diamond’s fecundity model, inclusion of the take (displacement) covariate
lowered fecundity of females associated with displaced sites, i.e., females at a site displaced
during any time in her life, by 63.6%, 49.2% and 15.2% for S1, S2 and adult NSO, respectively.
Reducing fecundity by these percentages for all 100 females, and based on the same female age
class distribution, average reproduction would drop to 46.6 total owlets fledged per year.
Therefore, Green Diamond estimates reduced production of 9.4 owlets per year (16.8% reduction)
if every female in the population had been subjected to displacement sometime during her life.
Not every female in the population will be subjected to displacement during her life. However, if
there are 100 occupied NSO sites in a given year and displacement in the future is equal to the
past, an average of 2.87 sites (2.87%) will be displaced each year with 28.7% of the females
displaced in 10 years.
However, there is turnover in the NSO population as individuals die or move off the study area
and are replaced by new birds. The best approach for estimating the maximum proportion of
females that will be displaced is to consider past cumulative NSO displacement. Based on the
2009 NSO meta-analysis, 16.7% of the capture histories from 1990-2008 were from females
subjected to displacement during their life. This suggests the maximum cumulative effect of
displacement equates to 1.57 (= reduction of 9.4 owlets/100 females times 16.7% females
displaced) fewer owlets per year or a reduction in Plan Area mean fecundity of 2.80%. The
displacement influence on the NSO population in the Plan Area is very small and dwarfed by the
annual fecundity variation amount. For example, annual fecundity estimates commonly ranged
from 0.45 to 0.15 or a 66.7% reduction in fecundity in high relative to low reproductive years,
resulting from covariates such as weather and the variable year effect.
In addition, the estimated influence of uncontrolled barred owl expansion in the Plan Area will also
likely dwarf the impacts of displacement due to timber harvest. In the most recent NSO metaForest HCP
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analysis of the 11 NSO demographic study areas, NSO population declines of 55-75% in
Washington, 31-68% in Oregon and 32-55% in California were reported (Dugger et al., 2016).
Although the meta-analysis indicated that the amount of suitable NSO habitat, local weather, and
regional climatic patterns contributed to declines in some study areas, there was strong evidence
that barred owls were primarily responsible for much of the declines. In the Plan Area within the
Redwood Region, the barred owl population is currently rapidly expanding based on Green
Diamond’s recent survey results. The impacts of Green Diamond’s estimated take, which has
only been shown to have a minor negative impact on fecundity, will likely be completely dwarfed
due to uncontrolled barred owl effects, which have been shown to have a strong negative affect
on NSO apparent survival and site extinction rates (Dugger et al., 2016).
To define a regional NSO population, Green Diamond used known juvenile NSO dispersal
distances from its 1990 to 2009 study area. Green Diamond documented dispersal distances
ranging from 0.5 to 93 miles (mean = 7.7 miles) for 152 males and 0.8 to 87.4 (mean = 10.4 miles)
for 147 females. However, these mean dispersal estimates were biased because juveniles
dispersing long distances tended to locate somewhere away from the study area and were not
available for recapture, while those dispersing short distances had high recapture probability.
Therefore, Green Diamond defines the regional NSO population by maximum known dispersal
distances, biased low for the same reason as described above, or an area approximately 90 miles
surrounding the Plan Area. This includes a large portion of the Coastal California and California
Klamath Provinces as defined by the 2011 Revised Northern Spotted Owl Recovery Plan
(USFWS, 2011a). Based on the California Natural Diversity Database compiled from 1970 to
2009, there were 1,183 NSO sites within a 90-mile buffer of the Plan Area reported between 2000
and 2009. However, particularly on federal ownerships, few surveys occurred in this area during
the last decade. If the 1990 to 1999 sites were included, there were an additional 1,075 sites for
a total of 2,258 sites in this same area. This area’s actual NSO site number is presumably between
these two values. The upper number is likely over-estimated since barred owls now occupy some
of the sites, but this error is likely offset since a major portion of the total area was never surveyed.
Splitting the difference between the upper and lower number yields an estimated 1,720 NSO sites
in the regional population, i.e., NSO sites within dispersal distance of the Plan Area and occupied
by NSO sharing a common gene pool. If the average displacement effect only reduces Plan Area
fecundity by 1.57 owlets per 100 females per year, the influence on the regional population would
reduce overall fecundity by < 0.1%.
6.2.6.1

Reporting Requirements

In each annual report, Green Diamond will disclose where timber harvesting occurred within 0.5
mile of an active NSO site and where harvesting reduced habitat below prescribed thresholds
(Section 6.2.3). The assessment of occupancy and reproduction at NSO sites will occur annually
following established protocols (Appendix F). Using criteria established under the NSO HCP and
refined with additional data (Appendix F), Green Diamond will assess whether timber harvesting
potentially reduced site occupancy or fecundity. If site occupancy and fecundity meets or exceeds
established criteria, Green Diamond will not report the NSO site as displaced. If occupancy and
fecundity fail to meet established criteria, Diamond will report this NSO site displaced and count
it towards the total 50 permitted before model validation. Green Diamond will count the number
of active NSO sites annually (and reported annually) to forecast potential displacement rate in the
subsequent year.
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6.3 FISHER
6.3.1 Type of Take
Similar to NSO, it is highly unlikely timber harvesting will harm a mobile adult fisher directly, but
the risk to dependent kits is somewhat greater. A long-term fisher study on the nearby Hoopa
Reservation found female fishers exhibit denning behavior from March 9 to July 5. During this
time, females successfully rearing at least one kit used an average of 3.1 (range 2-6) different
den trees averaging 426 meters apart (Higley and Mathews, 2009). During this denning period,
female fisher and their kits are at greatest risk of direct harm or take. However, fisher are very
sensitive to human activity and have a natural tendency to move their kits to new den sites, making
it unlikely any timber harvesting activities directly kill or injure fisher. An adult fisher would most
likely vacate an area with any active timber falling, and even a female with an occupied natal or
maternal den tree would likely move her kits if tree falling began anywhere nearby. Even if a
female did not vacate her den tree, fisher only use relatively large conifers or hardwoods with
cavities for denning and these trees are retained under this FHCP conservation measures
(Section 5.3.2), which minimizes their risk of direct harm. However, any disturbance causing
forced abandonment of a den tree would likely increase the risk of mortality due to exposure,
predation, road kill, etc., to the female or her kits. Green Diamond has documented fisher deaths
on paved public highways, but no known instances of mortalities have occurred on logging roads
where traffic speed and density are much lower. Few data are available to determine actual rates
of mortality due to predation or exposure, as a result of forced movements prompted by
disturbance.
Green Diamond also documented fisher deaths at abandoned or unmaintained water storage
tanks. Fishers may enter water tanks or other structures, becoming entrapped or drowning. Green
Diamond’s AHCP/CCAA (2007) requires it maintain fisher-proof water tanks with permanent
structures sealing the tank from inadvertent fisher entry. Nevertheless, there is still some potential
that fisher will access a water tank and die due to human error despite all efforts to eliminate this
accidental harm. Section 5.3.3.2 presents a management commitment to secure all such
structures, and maintain, repair, or replace such structures as needed to ensure future
compliance.
The primary source of potential fisher harm is habitat modification through timber harvesting.
However, unlike NSO, fishers do not exist as territorial pairs nor have well-defined activity centers
where this activity can displace them. Fisher are solitary, and although females may use a single
natal den tree (where the kits are born), they use multiple maternal dens (where the kits are kept
while they are still too young to move with the female) within a general area and many rest trees
scattered throughout their home range. As a result, Green Diamond cannot readily identify fisher
displacement from their home range. Presumably, however, timber harvesting at some level
sufficiently modifies fisher habitat forcing individual fisher to attempt relocation to a new home
range. This likely decreases survival and fecundity as fisher attempt to find suitable habitat not
already occupied by a resident fisher.
As noted above, fisher are also very sensitive to human presence and disturbance, potentially
leading to adverse influences. Green Diamond’s fisher telemetry studies indicated fisher often
fled the area when a human approached on foot. This means disturbance associated with timber
harvesting such as humans walking through the forest, noise from chain saws and heavy
equipment may disrupt essential behavior patterns and cause harassment.
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6.3.2 Estimated Level of Take
Unlike NSO, estimating fisher take amount or influence is very difficult. Green Diamond does not
know how many fishers are in a particular area because fishers do not have defended activity
centers or readily surveyed den sites. In addition, without using radio telemetry Green Diamond
cannot know when timber harvesting displaces or affects a fisher. Furthermore, Green Diamond
knows of no demographic data or methodology to estimate how timber harvesting may affect
fisher survival or fecundity rates.
The only feasible, cost-effective way to quantify fisher take amount and effect, at a landscape
scale, is through projected changes in habitat quality for fishers. With respect to potential fisher
denning and rest site habitat, the forecasted result of FHCP implementation represents an overall
increase in the amount of older stands and individual wildlife trees suitable for fisher denning and
resting. The trend in stand age class distribution of riparian areas and other forms of retention
under Green Diamonds Forest Stewardship Council (FSC) California Timberlands Forest
Management Plan indicates approximately 27% of the Plan Area will be in some forms of reserve
(Green Diamond, 2017), and that the average age of these riparian stands will increase from 44
to 94 years old by the end of the permit period (Figure 6-4). Retention will occur within required
riparian management zones and geological protection areas and the TREE implementation
(Section 5.3.2). This is important since large denning and resting trees are generally in much
lower numbers on managed landscapes, which may be a limiting factor for fisher (CDFG, 2010).
Despite efforts to retain and recruit denning and resting structures, Green Diamond anticipates
that some existing denning and resting habitat will be lost and harvesting of adjacent trees will
result in a low level of displacement of fishers when Covered Activities occur in older forests. Adult
fishers without dependent young are highly mobile, and would have a low probability of being
directly harmed or injured by those activities. Local reductions in extent or quality of suitable
habitat are anticipated in the short term, but these localized short-term declines will be offset over
the life of this FHCP as a result of ingrowth of suitable habitat in evenaged harvest units and
continued stand development in RMZs and other limited entry stands. Female fishers with
dependent young, if forced to move young kits, may be subject to predation or other forms of
harm. Very young kits, entirely dependent on maternal feeding and care, may be particularly
vulnerable to exposure or predation, and be harmed or injured if moved in response to Covered
Activities. The rate of harm or injury resulting from this forced movement is anticipated to be not
more than the number of acres of suitable denning habitat entered each year to conduct Covered
Activities.
Although most of the denning and resting habitat will occur in riparian and other forms of retention
areas, which as noted above will represent approximately 27% of the Plan Area, the remaining
73% of the Plan Area will be actively managed and represent much of the foraging habitat for
fishers. As noted on Figure 6-5, forest ingrowth will exceed harvest, which suggests that stands
available for foraging will increase. However, Green Diamond postulates that the potential effects
from harvesting fisher foraging habitat is best estimated using its fisher occupancy model. This
model predicts the probability of a fisher occupying a particular point within the Plan Area for
general movement or foraging purposes. Although Green Diamond does not believe foraging
habitat availability limits fishers in the Plan Area, timber harvesting and its associated activities
within fisher foraging habitat potentially have adverse effects. These include disturbance, vacating
rest sites or changing normal movement patterns or in the extreme case, abandoning a home
range and relocating to a different area. To assess these potential influences, Green Diamond
projected the probability of fisher occupancy in the Plan Area at 10-year intervals from 2010 to
2060. Occupancy projections are dynamic across the ownership, but in general, occupancy
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probability declines with increased amounts of recent timber harvesting in an area, i.e., occupancy
declines with increasing amounts of 6- to 20-year-old stands. The Plan Area trend indicates
habitat associated with the highest projected occupancy (> 0.80) declines from 135,592 acres
(47% of ownership) in 2010 to 103,826 acres (36% of ownership) in 2040 and then stabilizes for
the next 20 years. However, if Green Diamond combines the two highest projected occupancy
categories, the Plan Area proportion in these two categories only declines by 26,044 acres
(12.6%) from 206,292 acres (71% of ownership) in 2010 to 180,248 acres (62% of ownership) in
2060 (Section 4.3.3.4).

Figure 6-4. Conifer harvest and growth, by 5-Year Periods, 2008-2107
Source: Green Diamond, 2017
Note: For proprietary reasons, the units are omitted from the vertical axis
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Figure 6-5. Trend in the Age Class Distribution of Timber Stands within Riparian Zones.
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The estimated population density of fishers on Green Diamond’s ownership based on two study
areas and two estimation techniques was 0.23 fisher/km2 (sexes combined). Applying this
average across the Plan Area, Green Diamond estimates a population of 335 fisher. Because
timber harvest averages approximately 2% of the ownership per year, annual timber harvest could
harm an average 6.7 fisher (2% of 335=6.7). Presumably, the potential timber harvesting adverse
influences will vary substantially depending on a complex suite of variables, including location of
the harvest units relative to the core of the animal’s home range, time of year, sex of the animal
and reproductive condition if it is a female. However, Green Diamond cannot predict any of these
variables relative to projected future timber harvesting. Consequently, Green Diamond postulates
that timber harvesting may adversely affect 6.7 fisher annually.

6.3.3 Influence of Take on Plan Area and North Coastal Region Fisher Populations
Unlike NSO, Green Diamond has not collected data suitable for estimating the potential influence
of take on any fisher demographic parameters. Green Diamond made the assumption that annual
harvesting of 2% of the Plan Area potentially adversely affected 2% of the fisher population
(approximately four female and three male fisher). However, the adverse effects could range from
a fisher forced to alter its travel route by a few hundred meters to avoid human activity, to a female
fisher abandoning her kits in their natal den because of a stand being felled. Except for abandoned
water storage tanks, which have been addressed, there is no evidence timber harvesting activities
will directly harm any adult fisher. However, Green Diamond conservatively predicts that all
female fisher affected by timber harvesting have reduced reproductive success, with the worst
case being none of these affected females successfully rear kits. Continuing with this rationale
suggests take reduces reproduction by 2% in fisher, similar to NSO estimates (i.e., 2.8% reduced
NSO fecundity). Green Diamond has no data on the annual variation in fisher reproduction or
what factors influence it, but postulates that this level of take associated with timber harvesting
will minimally affect fisher in the Plan Area. This assertion’s most compelling evidence is the
response of the fisher population in the region including the Plan Area to extensive and intensive
timber harvesting performed in the mid- to late- 1900s. The first surveys for fishers in the mid
1990’s indicated a well distributed fisher population in the Plan Area within a landscape produced
by timber harvesting regulations allowing much larger clearcuts with less restrictive adjacency
requirements and very little late seral structure retention.
To estimate effects on the regional fisher population, Green Diamond used estimates from
literature on juvenile fisher dispersal distances. The maximum reported was approximately
62 miles (100 kilometers) in an eastern population, but most estimates were 18.6 to 31 miles (30
to 50 kilometers) (Callas and Figura, 2008). Green Diamond believes maximum known dispersal
distances best define the regional fisher population, an area of approximately 12 to 25 miles (19 to
40 kilometers) surrounding the Plan Area. This is approximately 3,317 to 5,447 square miles
(8,592 to 14,109 km2). When applying the same Green Diamond estimated mean density of fisher
to this area, the regional population is approximately 1,976 to 3,245. If take influence reduces
Plan Area reproduction by only an average 2%, regional population fecundity influence is < 0.3%.

6.4 TREE VOLES
6.4.1 Type of Take
Most tree voles live in a single nest tree and make short forays into neighboring conifers with
interlocking branches. They live their entire lives within a small home range and presumably only
have very limited dispersal abilities. Therefore, they are highly vulnerable to the direct effect of
timber harvesting if they reside in a tree felled during timber harvest. If the vole survived this
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activity, it would force them to disperse and make them highly vulnerable to predation. Although
survival during timber harvesting is possible, survival of displaced tree voles is certainly much
lower than resident voles and constitutes take.
Tree voles are also highly vulnerable to take through habitat modification caused by timber
harvesting. On the scale of a tree vole’s home range, a clearcut unit eliminates habitat for at least
20 years and a harvest unit treated with some form of unevenage silviculture may adversely
modify their habitat by opening up the canopy or direct felling of an occupied tree. Until the canopy
redevelops, the interlocking branches would be reduced making foraging more difficult and voles
likely more vulnerable to predation.

6.4.2 Estimated Level of Take
For tree voles, the approximate level of take is equal to the proportion of suitable habitat harvested
each year. This is projected to average 2% of the vole habitat harvested each year and changes
little with a low of 1.2% in 2050 to a high of 2.1% in 2060 (Figure 6-6). However, habitat generates
as rapidly as it is lost, so there is no substantial net change in the total amount of habitat through
time. Therefore, Green Diamond projects it will take an average 2% of the tree vole population
annually.
Green Diamond used data from field work conducted during 2001-2005 (Section 4.3.4) to
estimate density of tree vole nests in suitable habitat on Green Diamond’s plan area. However,
the ground-based surveys underestimate density of vole nests in at least two ways. A certain
proportion of nests remain undetected, and other nests detected are misclassified because
evidence of tree vole use was not apparent from the ground (resin ducts not found). Swingle
(2005) conducted ground based surveys in young (22 to 55 years) and old (110 to 250 years)
forests in Oregon and then used tree climbing and telemetry to locate additional tree vole nests.
The quantity of active or recently occupied vole nests he located increased 104% when using the
additional techniques. The number of active or recently occupied vole nests overestimates the
number of resident tree voles in an area because voles may have 1-6 nests within their home
range (Swingle, 2005).
The Green Diamond data from 2001-2005 estimated an average density of 0.06 tree vole
nests/acre in young stands (23 to 75 years). Using data from young stands in Swingle (2005),
Green Diamond inflated estimates of vole nests by 100% to account for vole nests not visible from
the ground and then divided the estimates of nest density by 2.2 which was the average number
of nests used by tree voles in young stands in Oregon. Green Diamond applied this average to
the average annual amount of vole habitat in the plan area from our habitat model (Section 4.3.4)
and estimated a population of approximately 11,833 tree voles. Timber harvesting of
approximately 2% of vole habitat annually would potentially influence approximately 237 tree
voles (11,833 times 0.02). Green Diamond cannot predict the exact amount of vole habitat that
will be harvested annually over a 50-year permit term since the precise location of harvest is not
known beyond a few years. Therefore, we cannot provide detail at the forest stand level (i.e., age
and Douglas-fir basal area), so we must rely on the overall level of harvest predicted on the
ownership based upon long term harvest forecasts and the vole habitat model. We predict that,
on average, approximately 2% (~4,000 acres) of stands that meet the Douglas-fir minimum basal
area (≥20% Douglas-fir) and age requirements (45 years) will be harvested annually. The actual
influence of timber harvesting on tree voles will vary on an annual basis given the location of
harvesting relative to tree vole habitat and the number of active vole nests present in any given
year. Green Diamond cannot predict with certainty the actual influence of timber harvesting on
the vole population given the highly variable density of nests on the landscape, changes in nest
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occupancy through time and other environmental factors, so Green Diamond postulates that
timber harvest under this FHCP could negatively influence approximately 2% of vole nests on an
annual basis.

Figure 6-6. Projected Amounts of Available Tree Vole Habitat and Acres Harvested by
Decade.

6.4.3 Influence on Plan Area and North Coastal Region Tree Vole Populations
Although population monitoring data for tree voles do not exist, the fact that tree voles continue
to persist suggest that the tree vole population in the Plan Area has been sustained through
several cycles of habitat loss followed by recolonization. Following this assumption, there should
be no net influence associated with timber harvest unless the ability to recolonize suitable habitat
diminishes. However, Green Diamond believes the TREE and riparian retention will enhance
persistence and potential future stand recolonization. Therefore, the influence of take is neutral
or positive relative to tree vole populations in the Plan Area.
Given presumed very low tree vole dispersal ability, the Plan Area and region populations are
essentially equal and therefore equally affected.

6.5 ADAPTIVE MANAGEMENT
It should be noted that some details of the model-based displacement assessment may change
with the Service’s collaboration and approval, if Green Diamond gains new insight into the
response of NSO to timber harvesting during the process of model validation. The Service will
have input on model revisions including model selection.
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6.6 SUMMARY OF KEY TAKE ASSESSMENTS
The following summarizes the conclusions of the take assessment analyses which are detailed
earlier in this section:
•

NSO:
−

−

−

−

The potential for unintended, direct take under this FHCP has been estimated based
on Green Diamond’s experience with NSO surveys (performed under the NSO HCP)
that failed to detect owls when they were present. Although no unintended, direct take
was documented, a limited number of NSO surveys failed to detect nesting NSO. Such
detection failures could result in unintended direct take. Green Diamond estimates that
over the 50-year term of the Permit, 2.5 NSO sites or a maximum of 10 individual NSO
could suffer unintended, direct harm (i.e., death or injury to an adult NSO, its eggs,
nestlings or fledglings) from timber harvesting (Section 6.2.2).
For purposes of estimating and permitting incidental take caused by habitat
modification, this FHCP postulates that take will occur when a series of Covered
Activities associated with harvesting stands within or near occupied NSO sites results
in displacement of resident NSO from their nest sites or activity centers and/or a
significant reduction in fecundity (Section 6.2.2).
The amount of future take has been estimated based on past levels of such take as
determined by intensive NSO monitoring under the NSO HCP (Green Diamond, 1992).
The annual rate of future NSO incidental take is estimated to be 1.53 per 100 active
NSO sites (if NSO pairs occupy all active sites) during the first 10 years of the Permit.
There is compelling evidence based on future habitat projections that this is a
conservative estimate and that the rate of take will be lower in the future (Section
6.2.2.4). Upon approval of this FHCP, Green Diamond will account for annual take
using the same habitat thresholds, based on a study of nesting NSO in the Plan Area
(Folliard, 1993), to trigger an assessment of take as applied in the NSO HCP. The
thresholds for assessment include timber harvesting within a 500-foot radius of a NSO
site or having < 89 acres of stands ≥ 46 years old and < 233 acres of stands ≥31 years
old within a 0.5-mile radius of an NSO site. The final determination of take at an NSO
site that has exceeded the threshold for an assessment will be based on an evaluation
of occupancy and reproduction by the NSO at the site. Using criteria established under
the NSO HCP and refined with additional data (Appendix F), Green Diamond will
assess whether timber harvesting reduces site occupancy or fecundity below the
established criteria (Appendix F). If occupancy and fecundity fail to meet established
criteria, Green Diamond will report the occurrence as a take and count it towards the
total take authorized under the Permit.
This annual accounting of take using the NSO HCP methodology will be used to
validate this FHCP projection of future takes, until such time (approximately 10 years)
that Green Diamond’s habitat and occupancy models are validated. Thereafter, annual
accounting of take will be performed using a mixed approach including the traditional
NSO surveys, used on historical NSO sites and a habitat approach based on the
validated multi-state site occupancy model, which will estimate changes in fecundity
and occupancy due to timber harvesting around an NSO site. In this later case, take
will be predicted to occur when the model-based point estimate incorporating site
occupancy and fecundity at the NSO site following the timber harvest is below the lower
limit of the 95% confidence interval for either of those parameters before timber harvest
(Section 6.3.2). For the model-based evaluation of take, Green Diamond will use the
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−

−

−

•

Fisher:
−

−

−

−

•

1992 HCP methodology to annually monitor at least 20% of potentially displaced NSO
sites to confirm the accuracy of the model-based approach to evaluate and further
refine estimates of take.
Green Diamond seeks authorization for take of three NSO sites per 100 NSO sites per
year, or a total of approximately 5 takes per year (approximately 250 over the 50-year
term of this FHCP) based on the current number of active NSO sites (166) (Section
6.2.3). Green Diamond may reserve unused takes from a prior year(s), but no more
than double the allotted rate may be used in the current year.
If the rate of take due to timber harvesting remains the same in the future as in the past,
it is estimated that the biological influence of loss of 5 NSO sites per year will equate to
1.57 fewer owlets per 100 adult females per year or a reduction in mean fecundity of
2.80% in the Plan Area. This influence on fecundity is substantially exceeded by the
amount of annual variation in fecundity due to covariates such as barred owls, weather
and the even-odd year effect (Section 6.2.2).
An estimated 1,720 NSO sites occur within dispersal distance of the Plan Area (Figure
6-2), which represents a potential regional population of 3,440 resident NSO. If on
average, the take effect only reduces Plan Area fecundity by 1.57 owlets per 100
females per year, the regional population effect is less than a 0.1% overall fecundity
reduction (Section 6.2.4).

Timber harvesting and improperly maintained water tanks may adversely affect fishers
through direct unintended harm (i.e., death or injury) to an adult fisher or its kits (Section
6.3.1). Measures implemented under the Section 5 Conservation Program will prevent
the death or injury to fishers, through well maintained, fully secured structures to
prevent entrapment and/or drowning. However, timber harvest has the potential to
cause direct harm to fishers.
The most common adverse effect to fishers from timber harvesting is habitat
modification to the extent it forces a fisher to attempt relocation to a new home range.
This would likely decrease survival and fecundity as fisher attempt to find suitable
habitat not already occupied by a resident fisher. In addition, disturbance associated
with timber harvesting (i.e., humans walking through the forest, noise from chain saws
and heavy equipment, etc.) may disrupt essential behavior patterns and result in harm
(Section 6.3.1).
Because timber harvest averages approximately 2% of the Plan Area per year and the
population of fishers was estimated to be approximately 335 individuals within the Plan
Area, annual timber harvesting could disrupt essential behavior for an average 6.7
fishers per year (Section 6.3.2).
Annual adverse effects to 6.7 fishers in the Plan Area are not significant to the regional
population (i.e., fisher within dispersal distance of the Plan Area and sharing a common
gene pool), an estimated minimum of 1,976 fishers. Applying the same take influence
to the region, the effect is < 0.3% on the regional population from Plan Area timber
harvesting operations (Section 6.3.3).

Tree voles:
−

Due to their small home ranges and limited dispersal ability, tree voles are likely to be
adversely influenced by both direct and indirect influences of timber harvesting (Section
6.4.1).
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− Because very few tree voles will likely survive if their nest trees occur in a harvest unit,

−

the level of take is approximately equal to the proportion of suitable habitat harvested
each year. Green Diamond projects timber harvesting will harm an annual average of
2% of the tree vole population or approximately 237 tree voles (Section 6.4.2).
The 2% annual vole population take is not significant compared to the estimated large
number of voles inhabiting the Plan Area.
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7.1

INTRODUCTION

This section discusses how this FHCP’s operating conservation program described in Section 5
fulfills ESA requirements and provides the Service with the basis for authorizing take of Covered
Species pursuant to an ITP.
For an HCP to be approved under ESA Section 10, the Service must find the applicant will “to
the maximum extent practicable, minimize and mitigate the impacts of such taking [incidental to
otherwise lawful actions], and the taking will not appreciably reduce the likelihood of the survival
and recovery of the species in the wild.” In addition, the Service must receive assurances the
applicant will implement the plan and “will ensure that adequate funding for the plan will be
provided” 16 U.S.C. 1539(a)(2)(A) and (B).
The Service prepared an HCP Handbook (1996 and 2016) explaining these approval criteria.
The Handbook also describes the process an applicant should follow with the Service to
develop an HCP fulfilling ESA requirements. 1 In addition to addressing the essential statutory
criteria, the HCP Handbook requires an HCP to:
•
•

Include and expressly state the biological goals and objectives of the plan for the
Covered Species
Incorporate an adaptive management program addressing conservation program
uncertainties and potential adjustments to the conservation program over the life of the
plan

The HCP Handbook provides that an HCP may address unlisted species as well as listed
species, provided that the unlisted species are addressed as though they are listed and the
same criteria for approval are applied to all Covered Species.
Section 6 examines the impact of Plan Area Covered Activities on Covered Species, including
the estimated type, quantity and effect of incidental take. This section describes how individual
FHCP measures will:
•
•
•
•

Avoid or minimize potential Covered Species take caused by Plan Area Covered
Activities
Mitigate potential effects of Covered Species take caused by Plan Area Covered
Activities
Ensure Covered Activities do not cause any appreciable reduction in Covered Species
survival and recovery likelihood in the wild
Examine all potential individual and cumulative take effects and all conservation
benefits, together with their relative significance, for each Covered Species

Generally, the Plan achieves these requirements by one or more of the following:
•

Avoiding or minimizing an environmental effect that could cause incidental take and its
associated impacts

1

The FHCP was developed using the guidance provided by the Service’s first Habitat Conservation Planning
Handbook (1996) as well as guidance provided in the updated HCP Handbook released in 2016. Both documents
provide non-binding guidance on the ESA’s statutory and regulatory provisions applicable to the development and
approval of the FHCP.

Forest HCP

7-3
•
•

Identifying specific measures designed to mitigate incidental take effects (both in the
nature and extent of impact)
Providing other Covered Species conservation benefits

In addition to measures designed to avoid or address specific effects, the Plan includes actions
to improve conditions for the Covered Species. These additional measures provide a mitigation
level that fully offsets and exceeds anticipated take effects.
The 1996 HCP Handbook requires that an HCP “will not appreciably reduce the likelihood of the
survival and recovery of Covered Species and does not explicitly require an HCP to recover
listed species, or contribute to their recovery objectives outlined in a recovery plan” (USFWS,
1996:3-20). It further states “however, recovery is nevertheless an important consideration in
any HCP effort” (USFWS, 1996:3-20). Accordingly, the 1996 HCP Handbook advises “[t]o put
this in practical terms, applicants should be encouraged to develop HCPs that produce a net
positive effect for the species or contribute to recovery plan objectives” (USFWS, 1996: 3-20).
The 2016 HCP Handbook provides similar guidance distinguishing between recovery as a
desired goal, but not a legal requirement for approval of an HCP; “we encourage applicants to
develop conservation plans that are consistent with the recovery plans and contribute to the
recovery of the covered species” USFWS, 2016:2-5.
The NSO is the only Covered Species listed and addressed by a Service recovery plan. This
section describes this FHCP conservation program’s consistency with the Revised NSO
Recovery Plan. This consistency provides added confidence this FHCP meets and in some
cases exceeds the ESA Section 10 standards applicable to each identified impact on NSO.
Stated another way, the extra measures supply added assurance that a sufficient level of
conservation is being provided to address any concern about the sufficiency of any particular
measure to address the extent of a particular type of impact. Furthermore, these measures
improve conditions beyond the ESA Section 10 minimize and mitigate standard. This FHCP
achieves properly functioning habitat and contributes both to the recovery of the NSO and to
efforts to preclude or remove the need to list the unlisted Covered Species.
Finally, this section:
•
•
•

Provides assurances that Green Diamond will provide adequate resources for this FHCP
implementation
Justifies Green Diamond’s reasonable conclusion that this FHCP conservation
measures minimize and mitigate take to the maximum extent practicable
Verifies that this FHCP includes an adaptive management program meeting the intent of
the HCP Handbook Addendum
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Table 7-1. Summary of Plan Elements and ESA Approval Criteria.
ESA Approval
Criteria for
Covered
Species
NSO

Biological Goals &
Objectives
(Section)

Measures to Minimize
& Mitigate Take
Effects (Section)

Conservation &
Recovery Measures
(Section)

Adaptive
Management
Measures (Section)

Increase Habitat
Fitness
(5.2.2.1)

Manage for Mosaic of
Mature Stands and
Young Forest Edges
(5.3.1.1.1; 5.3.1.2;
5.3.1.3)

Manage for Mosaic
of Mature Stands
and Young Forest
Edges
(5.3.1.1.1; 5.3.1.2;
5.3.1.3)

Monitor all NSO
Sites/Fecundity Until
Habitat Fitness Model
Validated
(5.3.5.1)

Protect/Develop
Highly Productive
NSO Sites (5.2.2.1)

Protect/Develop DCAs
(5.3.1.4)

Protect/Develop
DCAs
(5.3.1.4)

Monitor Fecundity of
All DCAs Plus 12
additional Sites
(5.3.5.1.4)

Retain and Recruit
Complex Habitat
Elements
(5.2.2.2)

Retain and Recruit
Complex Habitat Using
TREE
(5.3.2)

Retain and Recruit
Complex Habitat
Using TREE
(5.3.2)

Maintain Compliance
Monitoring Through
THP and Annual
Reporting
(5.3.7)

Avoid NSO Direct
Take (5.2.2.3)
Conduct
Experimental Barred
Owl Management
(5.2.2.4)

Conduct
Pre-harvest NSO
Survey and Avoid Direct
Take
(5.3.3.1)

Conduct
Experimental Barred
Owl Management
(5.3.4)

Conduct
Barred Owl Removal
& Coexistence
Experiments
(5.3.4)

Controlled Access
Enforcement (5.3.3.4)

Triggers Could Add
DCAs or Reduce
Take Authorization
(5.3.6)

No Take Management
in Peripheral Area
(5.6.1)
Fisher

Tree Voles

Maintain and
Improve Fisher
Denning and Resting
Habitat
(5.2.2.1)

Manage for Mosaic of
Mature Stands and
Young Forest Edges
(5.3.1.1.2; 5.3.1.2;
5.3.1.3)

Manage for Mosaic
of Mature Stands
and Young Forest
Edges
(5.3.1.1.2; 5.3.1.2;
5.3.1.3)

Noninvasive Surveys
to Validate/Monitor
Fisher Presence
(5.3.5.2)

Maintain and
Improve Fisher
Foraging Habitat
(5.2.2.1)

Retain and Recruit
Complex Habitat Using
TREE
(5.3.2)

Retain and Recruit
Complex Habitat
Using TREE
(5.3.2)

Respond to Trigger
by More Intensive
Occupancy Surveys,
Mark-Recapture,
Disease Screening
(5.3.6)

Retain and Recruit
Complex Habitat
Elements
(5.2.2.2)

Prevent Direct Fisher
Take
(5.3.3.2)

Cooperate as
Source Population
and Assist with
Fisher Capture for
Reintroduction and
Recovery Outside
Plan Area (5.3.3.2)

Avoid Direct Fisher
Take
(5.2.2.3)

Controlled Access
Enforcement (5.3.3.4)

Maintain and

Manage for Mosaic of
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Table 7-1. Summary of Plan Elements and ESA Approval Criteria.
ESA Approval
Criteria for
Covered
Species

Biological Goals &
Objectives
(Section)
Improve Tree Vole
Nesting Habitat
(5.2.2.1)

Measures to Minimize
& Mitigate Take
Effects (Section)
Mature Stands and
Young Forest Edges
(5.3.1.1.3; 5.3.1.2;
5.3.1.3)

Conservation &
Recovery Measures
(Section)
of Mature Stands
and Young Forest
Edges
(5.3.1.1.3; 5.3.1.2;
5.3.1.3)

Adaptive
Management
Measures (Section)
Surveys to
Validate/Monitor Vole
Occupancy
(5.3.5.3)

Retain and Recruit
Complex Habitat
Elements
(5.2.2.2)

Retain and Recruit
Complex Habitat Using
TREE (5.3.2) and
protect vole nests in
RMZs (5.3.3.3)

Retain and Recruit
Complex Habitat
Using TREE
(5.3.2)

Respond to
Trigger by More
Intensive Occupancy
Surveys / Vole
Research to
Determine Cause of
Decline
(5.3.6)

7.2

NORTHERN SPOTTED OWL CONSERVATION BENEFITS

7.2.1

Measures to Avoid and Minimize NSO Take

This FHCP includes Goal Three (Section 5.2.2.3) and several measures to avoid and minimize
incidental NSO take. These measures focus on protecting nesting owls and young during the
breeding season and providing long-term protection for the most productive nest sites
throughout the Plan Area. Section 5.2.2.3 requires that Green Diamond survey any planned
timber harvest during the NSO breeding season, i.e., 1 March – 31 August, to determine
whether NSO are present. If so, Green Diamond must refrain from any timber harvest at or near
an active NSO nest site during the nesting season. Section 5.6.1 also requires Green Diamond
to avoid any incidental take of NSO on Green Diamond’s California timberlands outside the Plan
Area. These measures avoid and minimize take by preventing interference with the essential
breeding behavior and reproductive success of nesting NSO pairs, and protecting young from
direct harm by felling a nest tree.
Green Diamond also avoids and minimizes NSO take through long-term protection of the most
productive NSO nest sites throughout the Plan Area. As described in Section 5.3.1.4, there are
44 designated DCAs around the most productive NSO nesting sites throughout the IPA. Green
Diamond protects these DCAs as long-term no harvest zones within an 89-acre core area and
as no-take within a 0.5-mile buffer, and not just during the nesting season. The DCAs are
designated based on proven productivity of nest sites selected by NSO pairs that successfully
reproduce. Green Diamond may release these nest sites from protection only if replaced by
protection for another highly productive site in the same portion of the Plan Area (an OMU) or
the site is no longer productive and a substitute site of equal or greater productivity is
designated for protection in the same or adjacent OMU. Further protection for DCA’s is afforded
by restrictions on timber harvest frequency and timing adjacent to designated DCAs so that
Covered Activities outside the DCA do not disturb essential NSO breeding and rearing behavior
and contribute to site productivity through increased habitat heterogeneity. Finally, take is
prevented and minimized through Green Diamond’s commitment to enforcement of controlled
access measures (Section 5.3.3.4). Green Diamond provides gates, security, monitoring, and
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enforcement to exclude unlawful and unauthorized activities for the production of drugs.
Intensive and unlawful use of pesticides has been associated with these activities and there is
strong evidence of lethal and harmful injuries to NSO from use of pesticides in association with
marijuana growing on adjacent lands.

7.2.2

Measures to Mitigate NSO Take and Contribute to NSO Conservation
and Recovery

As explained in Section 6, the most likely form of NSO incidental take is habitat disturbance
caused by timber harvest near an NSO site center, resulting in:
•
•

Reduced reproduction by an NSO pair remaining at the site or
Displacement of an NSO pair not returning to a former nest site

When displaced, the NSO pair may relocate to a new site and successfully reproduce, but there
is a risk their reproduction may temporarily halt or decline.
This FHCP includes several habitat management objectives designed to mitigate the direct,
indirect and cumulative effects of incidental take due to disruption or displacement of
reproducing NSO pairs. Those objectives include:
•
•
•

Maintaining and improving NSO habitat fitness throughout the Plan Area (Section
5.1.2.1)
Protecting and developing highly productive NSO nest sites throughout the Plan Area
(Section 5.1.2.1)
Retaining and recruiting specific structural habitat elements beneficial to NSO (Section
5.2.2)

This FHCP Operating Conservation Program accomplishes these objectives through several
measures. First, as described in 5.3.5.1, this FHCP mitigates NSO incidental take by integrating
timber harvest planning with a habitat fitness model for NSO. Integrated harvest planning
protects and recruits mature and late seral forest stands suitable for NSO nesting and roosting
while also producing a mosaic of young forest stands where NSO are more successful in
foraging along nesting stand edges. RMZs (Section 5.3.1.3) and DCAs (Section 5.3.1.4) are two
mechanisms protecting and recruiting nesting stands. RMZs are no harvest and light harvest
zones along rivers and streams across more than 25% of the Plan Area, where mature and late
seral forests grow and create mature forest structure that NSO favor for nesting and roosting.
DCAs are no-harvest zones around 44 of the most productive NSO nest sites in the Plan Area.
They are dynamic because they are well distributed throughout the Plan Area (Figure 5-1), and
they can be replaced by new DCAs when productivity declines for any reason or another
productive DCA is established providing distributional requirements are maintained in the Plan
Area.
Second, as described in 5.3.2, this FHCP also mitigates incidental NSO take by preserving and
recruiting specific structural habitat elements like snags, large hardwood trees, and decadent or
defective trees. These structural habitat elements provide habitat complexity conducive to
healthy prey species populations and are more likely to provide and recruit future NSO nest
sites.
Green Diamond can carefully plan and mitigate the adverse effects of timber harvest on NSO
with protection of no harvest and light harvest zones and retention and recruitment of complex
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habitat elements throughout the Plan Area. Timber harvest units occur in small patches and
appropriate disturbance intervals around the RMZs and DCAs distributed across the Plan Area.
The DCAs provide a protected and stable refuge for the most productive NSO sites in the Plan
Area. RMZs provide an expansive, growing and well-distributed network of maturing timber
stands where more NSO pairs (both dispersing young owls and any existing NSO pairs
displaced by harvest activities) can establish productive and protected nest sites. As stable and
productive NSO nest sites are maintained and established throughout the Plan Area, Green
Diamond expects incidental NSO take by displacement and site abandonment to decline
(Figure 6-2). Simultaneously, Green Diamond’s timber harvest pattern between and around
DCAs and riparian management areas will produce young growth edges for optimal NSO
foraging. In this manner, the likelihood of incidental take declines and the direct and cumulative
impacts of incidental take are mitigated as Green Diamond manages for a positive trend in NSO
habitat fitness across the Plan Area (Figure 4-3). Barring non-habitat factors outside Green
Diamond control, this FHCP conservation program’s habitat outcomes fully mitigate the
individual and cumulative impacts of incidental take of NSO by Covered Activities.
An important non-habitat factor adversely affecting the NSO is barred owl range expansion. The
barred owl competes with and displaces the NSO from high quality habitat Green Diamond
protects and grows in the Plan Area. Although barred owl competition is not an impact caused
by Green Diamond’s Covered Activities, this FHCP operating conservation program addresses
barred owl competition as an added NSO benefit and contributor to its conservation and
recovery.
Goal Four of this FHCP is to conduct experimental barred owl removal followed by an
experiment to determine whether there is a threshold of barred owl persistence in the Plan Area
that does not compromise the conservation of the NSO (See 5.2.2.4). A Phase One pilot barred
owl removal experiment to determine the effect of barred owls on NSO occupancy, survival and
reproduction was completed in 2014 (Diller et al., 2016). Accordingly, this FHCP operating
conservation program Section 5.3.4 includes two experiments:
•

Conduct a Phase Two Plan Area barred owl removal experiment to protect the most
productive NSO pairs in the Plan Area DCAs and to allow for validation of the NSO
habitat fitness model so that Green Diamond and the Service can have confidence that
habitat can be managed for the benefit of NSO

•

Perform a Phase Three barred owl invasion and co-existence experiment to determine
the NSO’s threshold tolerance for sharing of habitat with barred owls so that barred owl
persistence in the Plan Area is balanced against successful conservation of NSO in the
Plan Area

These barred owl removal and co-existence experiments go beyond mitigating Green
Diamond’s habitat effects and provide a substantial positive benefit for NSO conservation and
recovery.

7.2.3

No Appreciable Reduction in Likelihood of NSO Survival and Recovery

Although an HCP may be approved if it results in a reduction, but not an appreciable reduction,
in the likely survival and recovery of a species, this FHCP positively contributes to NSO survival
and recovery. Green Diamond developed an NSO habitat fitness model based on 20 years of
landscape-specific research under the NSO HCP (Green Diamond, 1992). Green Diamond will
manage the Plan Area to produce a positive trend in NSO habitat fitness over this FHCP term
(Figure 4-3). To promote habitat fitness, Green Diamond will plan timber harvests to protect and
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recruit mature and late seral forest stands suitable for NSO nesting and roosting while also
producing a mosaic of young forest stands where NSO are more successful in foraging along
nesting stand edges. The Revised NSO Recovery Plan specifically recognizes this management
strategy, rather than large, homogeneous expanses of older forests, as more appropriate for
NSO recovery in provinces such as California Coastal and Klamath, where woodrats are a key
NSO prey species (USFWS, 2011a). Green Diamond expects that management for habitat
fitness will produce a positive trend in the NSO population within the Plan Area. Green Diamond
also expects Plan Area NSO fecundity equal to or better than regional NSO population fecundity
(Section 5.3.6.1). The proposed DCA protection and specific habitat elements retained and
recruited under the TREE reinforce these expected benefits. Green Diamond will monitor the
Plan Area NSO population and fecundity to validate the habitat fitness model, and, if required,
rely on adaptive management to protect more DCAs and/or reduce the amount of authorized
NSO incidental take each year or both.
As explained in Section 6.2.2, Green Diamond estimates incidental NSO take, caused by
Covered Activities subject to this FHCP, will have a minimal effect (at 0.1%) on regional NSO
population fecundity. In fact, the expected fecundity effect is far less than the natural variation in
NSO fecundity. Were Green Diamond to manage the Plan Area with no incidental take, the
added benefit to the fecundity and conservation of the NSO would be of almost no significance.
However, no amount of habitat fitness or habitat set aside will prevent a catastrophic NSO
population decline of 50% or more in the Plan Area and region (Figure 6-3) if Green Diamond
does not implement the proposed FHCP barred owl control measures.
In sum, this FHCP contributes positively to NSO survival and recovery and is consistent with the
Revised NSO Recovery Plan. In Recovery Action 10, the Service recommends land managers
conserve NSO sites and their high value habitat (USFWS 2011a). The Service explains that
priority should be given to NSO site protection where reproduction was successful and longterm occupancy will provide demographic support (USFWS 2011a). In addition, land managers
should protect habitat where late seral and structurally complex habitat exists or may develop
(USFWS 2011a). In Recovery Actions 14 and 20, the Service recommends that these NSO
conservation measures be implemented through voluntary habitat conservation plans on private
lands (USFWS 2011a). This FHCP NSO conservation strategy protects the highest priority,
most productive NSO sites in the Plan Area. It designates no-harvest DCAs promoting
continued long-term occupancy and reproductive success, providing demographic support for
the Plan Area and region NSO population. This FHCP conservation strategy also increases
high-quality NSO habitat amounts in RMZs where mature and complex forest stands develop
and protect new or displaced NSO pair nesting and roosting habitat. Consistent with Recovery
Action 32 (USFWS 2011a), the TREE, with its complex habitat element retention prescriptions,
enhances high quality habitat recruitment for future use by NSO.
In addition to habitat management, this FHCP addresses several Recovery Actions related to
experimental management and barred owl removal. In Recovery Actions 24 and 25, the Service
recommends land managers develop reliable methods for detecting barred owls when barred
and spotted owls are present together. Under this FHCP, Green Diamond will test and refine its
barred owl and NSO survey and detection methods. In Recovery Actions 29 and 30, the Service
recommends large-scale barred owl control experiments to assess the effects of barred owl
removal on NSO occupancy, reproduction and survival (USFWS 2011a). Under this FHCP,
Green Diamond will complete Plan Area barred owl removal studies and assess NSO benefits.
In Recovery Action 26, the Service encourages experimental management of sympatric barred
owls and NSO to determine whether NSO conservation and recovery can occur with some
barred owl presence (USFWS 2011a). In this FHCP, Green Diamond proposes a third phase
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barred owl invasion experiment assessing whether NSO and barred owls can share habitat to
some degree. Finally, in Recovery Action 31, the Service recommends private landowners
participate in barred owl management. This includes habitat conservation plans, and Recovery
Actions 22 and 28, expedited state and federal permitting for barred owl management measures
(USFWS 2011a). With this FHCP, Green Diamond proposes a structured experimental
approach providing valuable scientific information on barred owl management and barred owl
effects on NSO and benefitting independent NSO habitat fitness management by controlling
barred owl effects. Green Diamond anticipates barred owl measures will increase Plan Area
NSO presence and success, but Green Diamond will not suffer additional harvest impairment.
Because the Service provides federal regulatory assurances under this FHCP, Green Diamond
is willing to undertake several Recovery Actions positively contributing to NSO survival and
recovery.

7.3

Pacific Fisher Conservation Benefits

7.3.1

Measures to Avoid and Minimize Fisher Take

Under this FHCP, Green Diamond avoids and minimizes fisher take in four key ways:
•
•
•
•

Prevention of entrapment and drowning
Protection of known den sites
Protection for denning and resting areas distributed throughout the Plan Area
Controlled access enforcement

This FHCP includes goal 5.2.2.3 and specific measures to avoid fisher take by unintended
physical injury or death. Because fishers are highly mobile and avoid human activity areas, such
incidental take is highly unlikely. It is impractical for Green Diamond to survey and locate all
fisher dens. However, when den discovery occurs during fisher monitoring, Green Diamond will
retain the den tree into the future and protect fisher dens from the effects of active timber
harvest within a 0.25-mile circular radius until the den is abandoned and/or the kits move to a
new den more than 0.25 miles from timber harvest activities (Section 5.3.3.2). Although fishers
are mobile, young kits in a natal or maternal den are less mobile and depend on their mother to
move them away from human activity. Manmade confined spaces such as water tanks used for
fire suppression and road watering are known to entrap fishers. Green Diamond will prevent this
unintended take by maintaining fisher-proof water tanks (Section 5.3.3.2). Green Diamond also
minimizes incidental fisher take under this FHCP by providing forested areas such as RMZs and
DCAs where fisher may engage in denning, resting and foraging behavior without human
disturbance. Finally, take of fisher is prevented and minimized through Green Diamond’s
commitment to enforcement of controlled access measures (Section 5.3.3.4). Green Diamond
provides gates, security, monitoring, and enforcement to exclude unlawful and unauthorized
activities for the production of drugs. Intensive and unlawful use of pesticides has been
associated with these activities and there is strong evidence of lethal and harmful injuries to
fisher from use of pesticides used in association with marijuana growing on adjacent lands.

7.3.2

Measures to Mitigate Fisher Take

Because fisher are at risk of incidental take by harassment when human activities disturb their
essential behavior, this FHCP has an objective of maintaining and improving landscape scale
habitat essential for Fisher denning, resting and foraging throughout the Plan Area (Section
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5.2.2.1) This FHCP also has a retention and recruitment objective for specific structural habitat
elements including decadent trees benefitting fisher denning and resting (Section 5.2.2.2).
At the landscape scale, this FHCP Operating Conservation Program addresses these objectives
by providing RMZs (Section 5.3.1.3) and DCAs (Section 5.3.2) throughout the Plan Area. Green
Diamond retains and recruits mature and late seral forest conditions in these areas providing
more complex forest structure favored for fisher denning and resting. The result is the same
mosaic of late seral forest stands surrounded by patches of younger forest stands that provide a
positive trend in NSO habitat fitness (Section 5.3.1.1 and Figure 4-3).
The positive NSO habitat fitness trend should provide similar benefits to fishers, which forage in
younger stands for many of the same prey species as NSO, but use more mature denning and
resting stands. This FHCP produces more mature and complex forest habitat in riparian zones
across the Plan Area (Figure 6-5). With a network of abundant and connected riparian forest
zones distributed throughout the Plan Area, Fisher disturbance is less likely while denning,
resting or foraging in those areas. They also have proximate access to refuge in riparian forest
areas and DCAs when they are foraging in younger forest stands where they are more likely to
be disturbed by human activities or exposed to predators.
In a managed forest, there is some risk that fisher behavior will be adversely impacted by a
scarcity of defective trees and snags that are not desirable for timber production, but would
otherwise provide more opportunities for fisher denning and resting areas. As described in
5.3.2, this FHCP mitigates this specific potential take by preserving and recruiting particular
structural habitat elements such as snags, large hardwood trees, and decadent or defective
trees that fisher may use for denning or resting. Green Diamond applies the TREE protocol to
retain and create more complex habitat elements when planning and implementing timber
harvests. These elements may result in higher fisher use and greater prey species abundance.

7.3.3

No Appreciable Reduction in Likelihood of Fisher Survival and Recovery

From 2004 until April 2016, the Pacific or West Coast fisher was a candidate for ESA listing. In
April 2016. However, the Service determined that listing of the West Coast fisher was not
warranted under the ESA. The Service noted that the northern California population of West
Coast fishers was stable or improving. In the Plan Area, fishers are relatively abundant and
appear to thrive with population density comparable to the healthiest western North American
fisher populations (Fuller et al., 2001; Jordan et al., 2011). A healthy population of fisher has
been sustained within the Plan Area throughout decades of intensive forest management by
Green Diamond and its predecessors. Green Diamond estimates that there are approximately
370 fisher present in the Plan Area and only 2% (about 7 fishers) would be taken through
habitat alteration in their home range during a given year. While this may affect fisher behavior,
Green Diamond does not expect it to be lethal for any individual animal.
Green Diamond has collected fisher occupancy data since 1994, finding fisher present in over
half the Plan Area with a bias toward inland and higher elevation forests containing more
Douglas-fir and less redwood. Fisher occupancy will very likely continue in more than half the
Plan Area. Green Diamond expects the Plan Area fisher population will continue to be healthy
as Green Diamond’s forest management under this FHCP preserves and recruits more late
seral habitat and complex habitat elements. The recruitment of late seral habitat and complex
habitat elements within RMZs and Geologic zones will increase the number of potential den and
rest sites across the Plan Area during the permit term while evenage management outside of
the RMZs and geologic areas will result in younger seral habitat that will provide foraging habitat
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for fisher. Under these circumstances, fisher survival within the Plan Area is not in doubt and
fisher recovery within the Plan Area is not required. Consequently, the Plan Area fisher
population is and will likely continue as a source for reintroducing and recovering fisher outside
the Plan Area (Section 5.3.5.2). By protecting and conserving a healthy source population for
Pacific fisher recovery projects, this FHCP makes a positive contribution to fisher conservation
and recovery.

7.4

SONOMA AND RED TREE VOLES CONSERVATION BENEFITS

7.4.1

Measures to Avoid and Minimize Red and Sonoma Tree Vole Take

Because Green Diamond is engaged in the lawful business of timber harvest and tree voles
colonize trees throughout the Plan Area, it is not practical for Green Diamond to completely
avoid impacts to tree voles. Sonoma and red tree voles inhabit nests high in Douglas fir and
whitewood stands, also making it impractical to survey for and locate vole colonies, and
reducing harvest-targeting options to avoid or minimize incidental take of voles. Accordingly, this
FHCP includes measures mitigating tree vole incidental take by providing sufficient, connected
vole habitat to sustain a large population throughout the Plan Area that will recolonize harvest
areas.

7.4.2

Measures to Mitigate Red and Sonoma Tree Vole Take

A key FHCP tree vole objective is maintaining an average 50% of forest stands in the Plan Area
in condition suitable for tree vole occupancy (Section 5.3.1.1.3). Green Diamond research found
suitable tree vole habitat requires at least 20-year-old forest stands, comprised of at least 20%
basal area in whitewood species. After harvesting a timber stand, it takes at least 20 years for
the stand to become suitable habitat for tree vole recolonization. This means that a large portion
of the Plan Area must remain suitable vole habitat that is distributed around and connected to
harvest areas so that tree voles may recolonize timber stands where vole colonies are taken by
timber harvest.
Another tree vole objective is retaining and recruiting complex habitat elements such as
decadent and deformed trees providing excellent vole nesting habitat (Section 5.2.2.2).
Green Diamond will use integrated timber harvest planning to maintain an average 50% suitable
tree vole habitat across the Plan Area (Sections 5.3.1.2 and 5.3.2). Like NSO and fisher,
Sonoma and Red Tree Voles will benefit from Green Diamond retaining and recruiting a network
of late seral forests in riparian zones and DCAs distributed throughout the Plan Area (Sections
5.3.1.3 and 5.3.1.4). These measures will result in a dendritic pattern of connected suitable vole
habitat across the Plan Area mitigating the effects of intermittent timber harvest on tree voles
(Figure 4-19). In addition, suitable vole habitat quality will enhance with retention and
recruitment of complex habitat elements like decadent and deformed trees (Section 5.3.2).

7.4.3

No Appreciable Reduction in Likelihood of Red and Sonoma Tree Vole
Survival and Recovery

Because they are not currently considered threatened with extinction, Sonoma and red tree
voles are not ESA candidates or listed species. The Plan Area tree vole population has
persisted through over a century of timber harvest that was more intensive than the
management proposed under this FHCP. In addition, the Plan Area is surrounded by millions of
acres of public lands with tree vole habitat subject to little or no timber harvest. Under this
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FHCP, Green Diamond estimates a maximum of 2% of the Plan Area vole population may be
taken by timber harvest each year. Given the large vole population in the Plan Area and its
proven capacity to recolonize suitable habitat following timber harvest, the estimated take of 2%
of the vole population does not threaten the survival of the tree vole species.

7.5

ASSURANCE OF RESOURCES FOR IMPLEMENTATION OF
THIS FHCP

Consistent with ESA requirements, Green Diamond assures the Service it will provide the
resources necessary for FHCP implementation. In Section 5.3.7, Green Diamond describes the
staffing and other resources it will provide for Plan implementation. To ensure this FHCP
integrates harvest planning with conservation measures designed to benefit Covered Species, a
Plan Coordinator will work with Green Diamond’s wildlife, forestry and timber harvesting staff.
The Plan Coordinator will ensure that THP development and implementation is consistent with
this FHCP. Green Diamond’s significant investment in reliable timber inventory data and a stateof-the-art Timberland Management Information System provides a substantial and reliable
resource for planning and implementing timber harvesting and regular reporting to the Service
that complies with all FHCP conservation measures. In addition to staffing and management
information systems, Green Diamond has a 25-year record of reliable implementation and
compliance with three Service-approved habitat conservation plans.

7.6

TAKE IS MINIMIZED AND MITIGATED TO THE MAXIMUM
EXTENT PRACTICABLE

ESA Section 10 requires that each habitat conservation plan address the conservation needs of
the Covered Species by minimizing and mitigating the impacts of take to the maximum extent
practicable. Under the HCP Handbook, this requirement is satisfied if the combination of HCP
measures to minimize and mitigate the impacts of take “fully offset” such take. (USFWS 2016b:
9-29). As demonstrated in subsections 7.2 through 7.4, this FHCP contributes substantial
positive benefits for survival and recovery of the Covered Species that outweigh the impacts of
take. The FHCP not only minimizes take of NSO, fisher, and tree voles, but it mitigates take by
managing for enhanced habitat fitness at the landscape level with over 25 percent of the timber
stands managed as refugia that are distributed across the landscape, connected and
surrounded by edges of young forest that are beneficial for NSO and fisher foraging. The FHCP
also retains and recruits habitat structural elements such as down logs and complex trees and
snags used for nesting, denning, and resting. The FHCP retains and improves on habitat
conditions that already sustain healthy fisher and vole populations. Based on 25 years of
research, the FHCP also provides habitat fitness conditions that are conducive to sustaining and
growing the NSO population and secures the health of the NSO population by addressing the
existential threat of barred owl competition. These mitigate measures fully offset the impacts of
incidental take that may occur under the FHCP. (USFWS 2016b: 9-29 to 9-32). As such, the
Service need not place a heavy emphasis on the “maximum extent practicable criterion because
the adequacy of the mitigation provided in this FHCP is not “a close call.” (USFWS, 1996:7-3).
When an HCP does not fully offset the impacts of take, the ESA also recognizes a practical,
technical or economic limit to the conservation measures a permit-holder can provide and the
Service can require for approval, called “the maximum extent practicable”. According to the
HCP Handbook, the “maximum extent practicable” is a marginal feasibility or economic costbenefit analysis or cost-effectiveness analysis asking whether more mitigation is reasonably
possible or required because additional conservation benefits justify the cost (USFWS, 2016b:9-
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33). The Service is not required to apply this test in an instance where the proposed HCP, such
as the FHCP, fully offsets the impacts of take. (USFWS, 2016b:9-28). Even so, the operating
conservation program proposed in Section 5 of the FHCP also reflects conservation of Covered
Species to the maximum extent practicable, after a process of considering alternatives that
would require fewer or more conservation measures with varying biological benefits and
economic costs.
In Section 8, Green Diamond describes the alternatives to the proposed taking and
conservation program that were considered during development of this FHCP. Green Diamond
considered a passive approach to ESA compliance (No New Permit and Plan) with no
intentional and coordinated conservation program. Green Diamond also considered a
conservation program including less timber harvest and more economic sacrifice (Static
Reserves and Unevenage Management). Both alternatives posed greater adverse economic
impact on Green Diamond, employment and the regional economy with reduced biological
benefit. Management alternatives that affect less habitat but do not provide better biological
outcomes are evidence of the technical or practical limits of minimizing and mitigating take,
The No New Plan and Permit alternative would have no conservation program direct costs, but
it would require a conservative ‘no take’ compliance strategy with reduced timber harvest,
reduced timberland productivity, and reduced employment and production in forestry, logging
and sawmills. This alone was economically unreasonable, but it also provided less biological
benefits than the proposed operating conservation program in Section 5.3. Without a new HCP,
Green Diamond and the Service would fail to capture the biological benefits of management
beneficial to the NSO based on scientific information gathered during the implementation of the
NSO HCP (Green Diamond, 1992). In addition, Green Diamond would take no action to control
the barred owl or to conserve other Covered Species.
Green Diamond also considered conservation strategies using habitat management through a
reserve system and a change in silviculture. These strategies reduce timber harvest and
employment in forestry, logging, and wood products manufacturing and other sectors
economically dependent on Green Diamond. Although NSO incidental take through habitat
modification could be slightly less than the proposed conservation strategy, NSO survival and
recovery remains in doubt without managing for habitat fitness and barred owl removal and
invasion experiments proposed in the FHCP. Again, this is evidence of the technical and
practical limits of feasible mitigation. Green Diamond could manage the Plan Area to prevent
timber harvest in all occupied stands and high quality unoccupied NSO habitat, and the NSO
would still be at risk of decline and extinction due to competition and displacement by barred
owls. Still larger forest reserves or selection harvest silviculture may provide incidental benefits
to fisher and tree voles, but Green Diamond’s managed forests already support healthy
populations of these species and alternative with larger forest reserves or selection harvest do
not specifically manage and monitor fishers and voles as FHCP Covered Species. In light of the
minimal biological benefits that may accrue in return for significant additional economic sacrifice,
the economic burden of these strategies is particularly unreasonable and impracticle.
The operating conservation program proposed in Section 5 mitigates take to the maximum
extent practicable and fully offsets the impacts of any take of Covered Species. The FHCP no
harvest and light harvest areas (DCAs and RMZs) represent a substantial, long-term sacrifice
by Green Diamond encumbering approximately 25% of the Plan Area. In addition, Green
Diamond incurs the direct cost of integrating FHCP conservation measures, such as no harvest
areas and retention of TREE elements into timber harvest planning, permitting and
implementation. Green Diamond will also incur the direct cost of barred owl removal and
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invasion experiments, fisher and vole monitoring, pre-harvest NSO surveys, NSO habitat fitness
model validating and FHCP staffing and reporting. Green Diamond sustains these costs by
maintaining a viable business continuing to invest in active conservation management. 2 In sum,
Green Diamond reasonably demonstrates the proposed operating conservation program fully
offsets the impacts of take and provides mitigation to the maximum extent practicable.

7.7

UNCERTAINTY ADDRESSED THROUGH MONITORING,
EXPERIMENTATION, AND ADAPTIVE MANAGEMENT

This FHCP conservation strategy is a product of NSO HCP implementation and field data
collection and analysis beginning in 1992. A wealth of site-specific data helped Green Diamond
craft a Plan that effectively and efficiently conserves the Covered Species and their habitat.
Even so, Green Diamond recognizes uncertainty remains and additional scientific information
on the Covered Species and their needs remains to be learned. Monitoring the Covered
Species and developing experimental data may identify problems or opportunities to adapt the
Plan making it even more effective, increasing the conservation efficiency measures through
FHCP resource re-allocation. Green Diamond does not anticipate that new data will require
major Plan adjustments. However as Green Diamond learns more about the Covered Species
and how they respond to management activities and habitat conditions, this FHCP may require
subtle changes. With the goal of fine-tuning the conservation measures over time, Green
Diamond developed a monitoring and adaptive management component consistent with the
Plan’s goals and objectives.
For the NSO, this FHCP will monitor the number, location, occupancy and reproductive success
of NSO in the Plan Area until Green Diamond validates the habitat fitness model (Sections
5.3.1.1.1; 5.3.1.2; 5.3.3.1; 5.3.5.1). Thereafter, Green Diamond will continue to monitor the
occupancy of NSO in the Plan Area and reproductive success of all DCAs plus a minimum of 12
additional NSO sites across the Plan Area (Section 5.3.5.1). Depending on the results of
monitoring, adaptive management may lead to adjustments in the management prescriptions for
DCAs, the addition of up to one DCA for each OMU, and/or a reduction in NSO incidental take
authorized by the Permit (Section 5.3.6.4.1).
For the fisher, Green Diamond will validate this FHCP’s fisher occupancy model using noninvasive track plate surveys of fisher presence on at least half of the Plan Area each 5 years.
(Section 5.3.5.2). After validating the model, Green Diamond will re-estimate fisher occupancy
for at least half the Plan Area every 5 years. If Fisher occupancy declines significantly, Green
Diamond will confer with the Service and invest additional resources in more intensive fisher
occupancy surveys and in mark-recapture and disease screening studies to determine the
cause, magnitude, and potential duration. In addition, Green Diamond will consult and
cooperate with the Service to implement recommended remedies (Section 5.3.6.4.2).
Tree vole monitoring and adaptive management will rely on NSO pellet collections establishing
a vole occupancy baseline across the Plan Area (Sections 5.3.5.3; 5.3.6.4.3). If there is a
statistically significant vole occupancy decline, Green Diamond will confer with the Service and
invest additional resources in more intensive tree vole ground-based and tree-climbing surveys
2

In Recovery Action 16, the NSO Revised Recovery Plan recognizes it is important to maintain local forest
management infrastructure, i.e., forest product businesses, with the capacity to engage in active management of
forests for NSO benefit (USFWS 2011:III-53). This is especially true for the California Coastal and Klamath NSO
Provinces where active forest management produces a mosaic of habitat with a variety of seral stages including
young stands where the prey species, dusky-footed woodrat, thrives (USFWS 2011:A-10).
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to determine the cause, magnitude and potential duration of decline as well as any remedies
that may be recommended by the Service, and implemented with Green Diamond’s
cooperation. (Section 5.3.6.4.2)
This FHCP manages uncertainty by identifying foreseeable Changed Circumstances and
appropriate adaptive management measures (Section 5.4) in addition to monitoring Covered
Species and their habitat needs for more information. This uncertainty varies by Covered
Species. For the NSO, a listed species and the subject of extensive research and a recovery
plan, NSO site occupancy and reproduction is a known recovery-limiting factor requiring specific
habitat and take-based adaptive management measures. For fisher and tree voles, however,
populations within the Plan Area are healthy and the product of past and present Plan Area
habitat conditions. At this time, the quantity and quality of Plan Area habitat is apparently not a
threat to their survival. As a result, recommended specific habitat prescriptions possibly
triggered by adaptive management are neither possible nor appropriate. Although less likely, a
decline in fisher or tree vole occupancy under the FCHP-produced improved habitat fitness
could raise questions and uncertainties beyond habitat. Consequently, the adaptive
management strategy for these species starts by better understanding the cause and intensity
of any observed decline, followed by consulting and cooperating with the Service to implement
recommended actions.

7.8

CONCLUSIONS REGARDING MITIGATION OF IMPACTS,
PROVISION OF CONSERVATION BENEFITS AND AVOIDANCE
OF JEOPARDY

To avoid, minimize or mitigate significant cumulative environmental effects, Green Diamond
considered the magnitude and significance of potential cumulative effects, developed
alternatives and included specific conservation measures in the Operating Conservation
Program to address cumulative effects. Where substantial uncertainties remain, adaptive
management provisions accommodate flexible FHCP implementation.
Green Diamond evaluated cause-and-effect relationships among the Covered Activities,
potential for Covered Species take and the potential impact of take, including cumulative effects.
Specifically, by examining the baseline conditions described in Section 4, Green Diamond
analyzed the potential for cumulative effects likely causing take or resulting from incidental take.
Green Diamond also evaluated the potential for incremental effects from Covered Activities
combining in space and time with existing conditions or adverse and positive effects of third
party actions in and around the Eligible Plan Area.
The Plan design focuses on addressing factors with the greatest probability for limiting Covered
Species. Green Diamond believes the Plan as designed significantly improves Covered Species
habitat at the landscape scale, with the added benefit that specific measures retain and recruit
particular habitat elements beneficial to the Covered Species.
Under the Operating Conservation Program outlined in Section 5.3, Green Diamond’s activities
and management practices will result in significant, long-term improvements in Covered Species
habitat conditions. In addition, barred owl removal and invasion experiments will significantly
contribute to NSO recovery.
As described above and summarized in Section 6, Green Diamond will minimize and mitigate
each of the potential impacts to the maximum extent practicable, including cumulative impacts.
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Although particular impact types or potential limiting factors may not be significant alone, this
FHCP addresses each potential impact type or potential limiting factor as individually significant
and the bottleneck for each Covered Species’ local population. In addition, the operating
conservation program as a whole addresses potential effects and limiting factors collectively.
This ensures Green Diamond’s Covered Activities pursuant to the operating conservation
program minimize and mitigate all individual and cumulative impacts to the maximum extent
practicable and contribute to conservation efforts benefiting the Covered Species.
Furthermore, the Plan includes an extensive monitoring and adaptive management program
providing mechanisms to adjust the conservation measures as appropriate. This provides
further assurances that this FHCP meets the statutory and regulatory criteria described above.
Under these circumstances, incidental take of any Covered Species is not expected to
appreciably reduce the likelihood of survival and recovery of any of the Covered Species in the
wild.
Finally, Green Diamond expects individual conservation measures and the operating
conservation program as a whole to provide significant net benefits to the Covered Species and
their habitats over the permit term. These benefits include maintaining and improving habitat
fitness with a long-term increase in late seral forest structure distributed throughout the Plan
Area. The conservation program will contribute to the recovery of the NSO and to conservation
efforts intended to preclude or remove a need to list the unlisted Covered Species in the future.
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8.1 INTRODUCTION
This section describes, according to Permit Requirements, the alternatives to taking Covered
Species considered by Green Diamond and why they were not selected. Green Diamond
identified these alternatives during this FHCP preparation and EIS scoping process. The
primary alternatives for the Service’s action on the Permit are considered in detail in the EIS,
which may address any of the following:
•
•
•
•
•
•

No New Permit and Plan
Dynamic Core Management with Barred Owl Management
Dynamic Core Management without Barred Owl Management
Dynamic Core Management and Barred Owl Management with Marten Conservation
Habitat Management using Static Reserves
Habitat Management through Unevenage Forest Management

8.2 NO NEW PERMIT AND PLAN
Under this alternative, the no action EIS alternative, Green Diamond continues to manage its
California Timberlands under the NSO HCP expiring in 2022 (Green Diamond, 1992). After
2022, Green Diamond will manage California Timberlands under FPRs requirements and the
ESA take prohibition that applies to all Plan Area listed species. Under this alternative Green
Diamond:
•
•
•
•
•
•

Continues to manage California Timberlands under the NSO HCP until its 2022
expiration with no conservation adjustment measures in response to new scientific
information on NSO habitat use developed under the NSO HCP
Maintains NSO HCP set asides established under the NSO HCP until 2022, regardless
of whether used by and beneficial to the NSO
Continues authorized incidental take up to a maximum of 58 pairs of NSO until 2022
(Appendix C.2)
Modifies its silviculture and harvest regime to avoid NSO take on California Timberlands
after 2022, or earlier if Green Diamond exceeds authorized take of 58 pairs
Implements an NSO no-take harvest regime resulting in selection harvest around NSO
activity centers to retain sufficient suitable habitat according to then current FPRs and
Service guidelines
Increases reliance on selection harvest around NSO activity centers gradually converting
forest stands to unevenage management, possibly reducing NSO habitat fitness on
Green Diamond timberlands by decreasing the quantity and optimal distribution of forest
stand edges and young forest reproduction areas used for NSO foraging

This alternative may include some measures benefiting Covered Species in the Plan Area
incidental to implementation of the AHCP/CCAA (Green Diamond, 2007) and FPRs. It does not,
however, provide coordinated management of habitat for Covered Species and investment in
research and adaptive management. Thus, this alternative does not promote and improve
conservation as Green Diamond learns more about the Covered Species and their habitat use
on its timberlands.
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Green Diamond does not support this alternative because it:
•
•
•
•
•
•
•

Fails to use scientific information under the NSO HCP to improve and extend
conservation measures benefitting the NSO
Does not implement measures to promote NSO presence and reproduction on California
Timberlands after 2022
Increases reliance on selection harvest around NSO activity centers resulting in more
frequent stand entry and disturbance and less efficient use of logging operations and
petroleum.
Does not implement experimental measures that assess NSO and barred owl interaction
and prevent barred owls from displacing NSO from habitat on its California Timberlands
Does not provide conservation measures for the other Covered Species
Does not offer a long-term solution for reconciling Green Diamond’s operations with
assurance of compliance with ESA requirements that apply to NSO and the other
Covered Species if listed
Reduces Green Diamond’s annual harvest, its long-term forest productivity, and
employment and production in forestry, logging and customer’s sawmills

8.3 DYNAMIC CORE
MANAGEMENT

MANAGEMENT

WITH

BARRED

OWL

This alternative is the proposed action supporting Green Diamond’s application for a Permit,
and it addresses conservation for four Covered Species. Under this alternative, Green Diamond:
•
•
•
•

•
•

•
•
•

Implements conservation measures for Covered Species
Manages the Plan Area for NSO habitat fitness and fisher occupancy with a mosaic of
nesting and denning stands surrounded by edges and patches of younger timber in
various stages of growth that are key habitat for their prey species
Replaces Set Asides under the NSO HCP with DCAs where NSO have a high probability
of nesting and successfully reproducing
Protects DCAs, the most productive NSO activity centers, while validating NSO habitat
fitness modeling and gradually allowing more intensive timber harvest and management
in former Set Asides and around DCAs after establishing new, productive NSO sites as
DCAs in mature forest growing in riparian corridors and geologically unstable areas
Implements a barred owl research and experiment plan under a MBTA permit to prevent
barred owls from displacing NSO from the Plan Area and from suppressing Plan Area
NSO reproduction
Provides NSO nesting stands, denning and resting areas for fisher, and connected
habitat areas for tree voles by developing and maintaining a dendritic pattern of mature
forest stands in riparian corridors and areas of unstable geology across the Plan Area
combined with DCAs distributed throughout the Plan Area
Implements TREE measures to provide standing live and dead trees and complex
downed woody debris for NSO nesting, fisher denning and resting habitat and tree vole
nesting habitat
Monitors and researches the presence and habitat use of NSO, fisher, and tree voles,
and interspecies interaction between NSO and barred owls
Sustains forest productivity with a mosaic of small patch, evenaged harvest areas,
contributing to regional employment and economic productivity
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•

Receives a Service Permit for NSO and three other Covered Species incidental take, if
listed

Under this alternative, Green Diamond manages its operations to provide Plan Area habitat for
NSO, fisher and tree voles. It adopts the AHCP (Green Diamond, 2007) riparian measures as
enforceable commitments under this FHCP and it implements the TREE to provide additional
habitat diversity and structure benefiting Covered Species. Green Diamond also validates the
NSO habitat fitness model before fully implementing the NSO Conservation Strategy. The
Service would periodically authorize barred owl management throughout all or portions of the
Permit and FHCP term.
Green Diamond prefers this alternative because it:
•
•
•
•

Enhances and continues Green Diamond’s substantial and long-term investment in
understanding NSO habitat use and fitness on its California Timberlands, and
management of its timberlands to improve NSO habitat fitness
Implements barred owl experiments and research to prevent NSO displacement that
threatens their survival and recovery regardless of Green Diamond’s investment in
researching and providing NSO habitat fitness
Enhances and continues Green Diamond’s substantial and long-term investment in
understanding fisher and vole habitat use on its California Timberlands and manages
timberlands for their long-term benefit
Provides appropriate balance of investment in conservation through foregone timber
harvest and active research, monitoring, and management to minimize and mitigate
impacts of NSO, fisher, and tree vole take to the maximum extent practicable while
preserving Green Diamond’s financial viability and contribution to the region’s economic
health

Section 5 fully describes this alternative in this FHCP Operating Conservation Program.

8.4 DYNAMIC CORE MANAGEMENT
MANAGEMENT

WITHOUT

BARRED OWL

This alternative implements all of the conservation measures included in the Dynamic Core
Management alternative described in Section 8.3 above except for barred owl research and
management.
Green Diamond considered this alternative during preparation of the Plan and rejected it
because the conservation of the NSO on Green Diamond’s California Timberlands will be
greatly enhanced by barred owl research and management. In fact, The Revised NSO
Recovery Plan (USFWS, 2011a) strongly suggests that barred owl control, in addition to habitat
conservation, is essential for NSO survival and recovery. Green Diamond has made a
substantial and long-term investment in understanding NSO habitat use and fitness on its
California Timberlands. Green Diamond is able to manage its timberlands to improve habitat
fitness, but the barred owl threatens to displace NSO from Green Diamond’s California
Timberlands regardless of Green Diamond’s efforts to provide NSO with improved habitat.
Accordingly, Green Diamond maintains that habitat conservation without barred owl research
and management would be ineffective.

Forest HCP

8-5

8.5 DYNAMIC CORE MANAGEMENT
AND BARRED
MANAGEMENT WITH MARTEN CONSERVATION

OWL

This alternative enhances the Dynamic Core Management and Barred Owl Management
Alternative described in 8.2 and adds a conservation strategy for the Humboldt marten. Under
this alternative, Green Diamond:
•
•
•

•
•
•
•
•

Implements all conservation measures included in the alternative for Dynamic Core
Management with Barred Owl Management
Establishes a 2,098-acre no-harvest, special management area for marten on
Rattlesnake Ridge in Del Norte County
Participates with other cooperators in a marten capture and assisted dispersal program
designed to establish a viable marten population in existing late successional habitat on
federal and state park lands, and monitors them to improve understanding of their
habitat needs and the success of dispersal to late successional or adjacent managed
timberlands
Expands monitoring and research scope of Covered Species presence and habitat use
to include marten, and interspecies interaction between marten and fisher as well as
NSO and barred owl
Evaluates whether maturing timber stands in riparian corridors and unstable geology
areas, combined with DCAs distributed throughout the Plan Area, contributes to
successful marten dispersal into or across the Plan Area
Evaluates whether TREE measures providing standing live and dead trees and complex
downed woody debris also contributes to successful marten dispersal into or across the
Plan Area
Sustains forest productivity with a mosaic of small patch, evenaged harvest areas,
contributing to regional employment and economic productivity
Receives a Service Permit for NSO incidental take, and three other Covered Species, if
listed

Of the species considered as potential Covered Species, the marten is the only species that is
not currently found throughout the Plan Area. Green Diamond sought to detect marten on its
timberlands for many years and only found marten presence along the fringe of its timberlands
northeast of the Klamath River. Under this alternative, Green Diamond will commit to no timber
harvest in a designated area that is known to be occupied marten habitat and emphasize the
development and enhancement of marten habitat in a special management area where timber
harvest will continue together with a program for assisted marten dispersal. Green Diamond will
manage most of the Plan Area for fisher conservation because fisher are relatively abundant
throughout the Plan Area. Fisher are larger and may prey upon marten or compete with them for
prey. Fisher may have an advantage over marten in the Plan Area because they are better
suited to habitat created by a mosaic of small timber harvest patches surrounded by mature
forest in riparian corridors, unstable geology, and DCAs. Marten are believed to be more
sensitive to timberland management activities and fisher presence, and may be better suited to
large late-successional forest areas for dispersal, foraging, resting and denning. It is
economically impractical for Green Diamond to manage its timberlands to create extensive latesuccessional forest stands, and even if it were economically feasible, Green Diamond could not
manage for late successional forests within the term of this FHCP due to the time (10 to 20
decades) necessary to grow such forest conditions.
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Under these circumstances, Green Diamond maintains that the most immediate and appropriate
opportunity for marten conservation is assisted dispersal of marten into existing, unoccupied
late successional stands only six to eight miles away from currently occupied habitat. There is
no immediate conservation benefit in attempting to manage Green Diamond timberlands to
establish late successional habitat for marten breeding, denning, resting and foraging. Such an
objective is also impractical because marten are absent from nearly all of the Plan Area, fisher
are abundant throughout most of the Plan Area, and large areas of old growth cannot be
economically or physically created within the Plan Area and Permit term. Green Diamond’s
proposed marten conservation strategy would rely on a no harvest special management area of
2,098 acres where marten are present on the Plan Area fringe and on capture and assisted
dispersal of marten to unoccupied public lands with late successional habitat. Implementation of
this marten capture and dispersal strategy requires cooperation of federal and state agencies
with jurisdiction over martens and lands for their reintroduction.
Although Green Diamond is willing to implement this alternative, there are several barriers to
addressing marten conservation as a Covered Species under this FHCP, including:
•
•
•
•

Scientific uncertainty concerning marten habitat requirements
Scientific uncertainty regarding the status of local marten populations that would be the
source for assisted dispersal
Scientific uncertainty concerning the benefits of assisted dispersal
Added complexity of a conservation strategy contingent on cooperation and
authorization from other state and federal agencies and other property owners

Green Diamond accepts that Covered Species in this FHCP should not include the marten at
this time because scientific uncertainties and institutional complexities require further work on a
coherent marten conservation strategy.
Because martens are not present throughout most of the California Timberlands, Green
Diamond would tolerate a no take approach to ESA compliance if the marten were listed under
the ESA. However, it is difficult to predict whether the marten’s present range will expand,
remain stable or contract over the next 50 years. Green Diamond prefers to provide appropriate
marten conservation commitments in exchange for regulatory certainty through long-term
federal assurances for Green Diamond if the Service listed the marten. Green Diamond is open
to developing an appropriate marten conservation strategy as more scientific information and
conservation science become available and interested agencies, land managers, and property
owners gain a better understanding of the marten and its conservation needs.

8.6 HABITAT MANAGEMENT USING STATIC RESERVES
The basis for this alternative is a habitat prescription typically applied to federal lands under the
Revised Recovery Plan for the NSO (USFWS, 2011a). Consistent with the intent of Recovery
Action 10 in the Plan, Green Diamond would protect, enhance and develop habitat in the
quantity and distribution thought to be necessary to provide for the long-term recovery of NSO.
The habitat management elements of the Recovery Plan call for protection of all occupied and
high value NSO habitat, which includes historically occupied NSO sites and older, structurally
complex multi-layered conifer forest that can be maintained or restored. Under this alternative
Green Diamond:
•

Identifies NSO site conservation priorities based on site occupancy, reproductive status
and site habitat condition
Forest HCP
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•
•
•
•
•

Designates several large reserve areas encompassing up to a total of 44 NSO sites that
meet NSO site conservation priorities for the California coastal province
Develops and conducts silvicultural strategies to promote short-term development and
long-term retention of late-seral forest structure in Reserves
Conducts Covered Activities to avoid take of Covered Species in Reserves
Conducts forest management outside of Reserves using all available silvicultural
techniques under the then current FPRs
Receives a Service Permit for NSO and three other Covered Species incidental take, if
listed

Green Diamond does not propose implementing this alternative because:
•
•
•
•

•

•
•
•

•
•
•

Conservation of the NSO, fisher, and tree voles does not require the use of static
reserves, which are too costly for Green Diamond and impractical.
It prevents timber harvest on a large area of Green Diamond timberland regardless of
whether the NSO habitat reserves contain productive NSO sites over the term of the
Plan
It is not consistent with Green Diamond’s habitat fitness model that describes the
habitat needs of NSO based on over twenty years of site-specific research.
It implements costly and severe sacrifices that threaten the viability of Green Diamond’s
business without providing long-term and sustainable NSO conservation, as barred owls
occupy NSO habitat, suppress NSO productivity, and displace NSO from Green
Diamond timberlands regardless of the habitat protection sacrifices made by Green
Diamond
It provides no economic incentive to implement barred owl research and experiments
for the protection and enhancement of NSO productivity on Green Diamond timberland
when it would only increase and prolong the set aside of Green Diamond timberland as
unmanaged NSO habitat
It provides no incentive for Green Diamond to conduct monitoring and research on the
presence and habitat use of NSO, fisher, marten, or tree voles, and on interspecies
interaction between fisher and marten or NSO and barred owls
It provides no incentive for Green Diamond to implement wildlife habitat management
measures to provide standing live and dead trees and complex downed woody debris
for fisher denning and resting habitat
The Service Permit for NSO incidental take associated with this alternative provides
little benefit to Green Diamond because there is almost no risk of incidental take when
all currently occupied, historically occupied, and older, structurally complex multilayered conifer forest is set aside as NSO habitat that cannot be harvested
It provides a negative return on Green Diamond’s extensive investment in
understanding the presence, distribution, use of habitat by and threats to NSO, fisher,
marten, and tree voles on its timberlands
It fails to use the information, expertise and conservation infrastructure Green Diamond
invested in to provide cost-effective benefits for Covered Species while also preserving
the economic viability of its commercial timberlands
It is economically impracticable because decreases Green Diamond’s harvest volumes
and long-term forest productivity dramatically, threatening its financial viability, and
seriously compromising its contribution to regional employment and economic
productivity despite very unlikely NSO incidental take
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Green Diamond prefers the No Action and No Permit alternative over a static reserve alternative
because a No Action and No Permit strategy avoids NSO take at a lower cost than static
reserves and provides Green Diamond with a more viable strategy for long-term economic
survival as the barred owl displaces NSO from Green Diamond timberlands.
Green Diamond also disfavors this alternative because ESA Section 10 does not require an
applicant to implement species recovery as a condition for Permit approval. Green Diamond is
willing to contribute to Covered Species recovery under the alternative described in Section 8.2,
but it has no legal obligation to implement the NSO Recovery Plan on its timberlands in
exchange for a Permit and federal assurances.
Green Diamond does not propose to adopt this alternative because it would impose costly and
severe sacrifices threatening the viability of its business without providing for long-term and
sustainable conservation of NSO and other Covered Species. Without barred owl management,
NSO habitat conservation benefits are temporary as barred owls would likely occupy NSO
habitat, suppress NSO productivity and displace NSO from Green Diamond timberlands.
Pursuant to Council of Environmental Quality NEPA guidelines, alternatives are to be
reasonable, practical, and feasible. Extensive use of timberland reserves similar to management
prescriptions for federal lands is economically impractical for Green Diamond (as well as
biologically inappropriate for achievement of NSO habitat fitness objectives).

8.7 HABITAT MANAGEMENT THROUGH UNEVENAGED FOREST
MANAGEMENT
Single tree and group selection silviculture, otherwise known as “Unevenaged Forest
Management,” is designed to accelerate the growth of immature trees and establish new trees
in a forest stand. It is not a conservation strategy per se, but rather a forest management
decision based on many factors including, but not limited to, landowner objectives,
environmental conditions, and growth characteristics of the native tree species. Selection
harvest is often chosen where a forest of multiple-aged trees is desired, the regenerating trees
are suited to growth in shaded settings and maintenance of larger trees in the overstory is a
desired condition. Over time, Green Diamond would transition to Unevenaged Forest
Management silviculture as the predominant technique to manage commercial conifer timber
stands. This transition would degrade otherwise favorable site specific growing conditions for
redwood forests and it would be inconsistent with over 20 years of data collected on Covered
Species indicating the benefits of Green Diamond’s version of evenaged management. Other
silviculture techniques would continue to be used where conifer stocking levels are inadequate
to apply unevenage management. Under this alternative Green Diamond would:
•
Transition to unevenaged selection harvesting in commercial timber stands and only use
even age management techniques for forest stand improvement
•
Decrease its harvest volumes and long-term forest productivity dramatically, threatening
its financial viability, and seriously compromising its contribution to regional employment
and economic productivity despite very unlikely NSO incidental take
•
Increase selection harvest around NSO activity centers reducing Green Diamond’s
annual harvest and long-term forest productivity, and decreasing its employment and
production in forestry, logging, and sawmills
•
Increase selection harvest throughout the landscape producing unevenaged forest stands
and likely reducing NSO habitat fitness on Green Diamond timberlands by decreasing the
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•
•
•
•
•

quantity and optimal distribution of forest stand edges and young forest seral stages used
for NSO foraging
Remove Set Asides and not implement DCA strategy because greater amounts of mature
tree retention at the landscape scale provides nesting and denning habitat for Covered
Species
Implement a modified TREE program to provide standing live and dead trees for NSO
nesting and fisher denning and resting
Initiate harvest in all former Set Asides subject to NSO take standards developed for this
alternative.
Likely reduce the amount of NSO take over time because the NSO population declines
through time from barred owl effect and lower habitat fitness potential
Receive a Service Permit for NSO incidental take and other Covered Species if listed, but
with little benefit to Green Diamond because over time, the NSO population declines due
to the barred owl effect and habitat is retained across the landscape as unevenaged
forest stands resulting in less habitat heterogeneity.

Green Diamond does not support this alternative because:
•
It fails to implement a barred owl research and experiment plan to prevent barred owls
from displacing NSO in the Plan Area and from suppressing Plan Area NSO reproduction
•
It fails to monitor and research the presence and habitat use of NSO, fisher, and tree
voles, and interspecies interaction between NSO and barred owls
•
It fails to implement DCAs designed to prevent disturbance around the most productive
NSO activity centers, while validating NSO habitat fitness modeling.
•
It fails to implement validation of and management in accordance with NSO habitat
fitness model.
•
It does not implement experimental measures that assess NSO and barred owl
interaction and prevent barred owls from displacing NSO from habitat on its California
Timberlands
•
It does not achieve maximum sustained productivity MSP on Green Diamond’s lands
under the MSP Option (a) document (Section 2.4), as mandated by state law.
•
Such silvicultural prescriptions would also be inconsistent with Green Diamond’s existing
harvesting and management framework reflected in documents reviewed and approved
pursuant to state statutes.
•
Unevenaged management systems require placement and concentration of roads, skid
trails corridors, and landings along the mid- and lower-slope reaches within a watershed
and more active road use over time and throughout the Plan Area.
•
Pervasive use of unevenaged management systems throughout the Plan Area increases
frequency of stand entry, miles of active roads constructed and used in road network, and
use of ground-based tractor logging, in potential conflict with management for aquatic
resources under the AHCP/CCAA (Green Diamond, 2007).
•
Pervasive use of unevenaged management is less energy efficient due to more frequent
stand entry and it results in increased emissions associated with use of petroleum for
logging operations.
•
It fails to use scientific information under the NSO HCP to improve and extend
conservation measures benefitting the NSO through management in accordance with
habitat fitness model. Resulting unevenaged forest stands reduce habitat fitness for NSO
with loss of edges and foraging habitat in young forest stands where NSO prey, the
woodrat, thrive.
•
It reduces Green Diamond’s annual harvest, its long-term forest productivity, and
employment and production in forestry, logging and customer’s sawmills
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•

Transitioning to another silvicultural regime, such as unevenaged management, within
the proposed timeframe of the ITP is impractical, infeasible, and uneconomical because
of numerous logistical and operational constraints

Green Diamond does not propose to adopt this alternative because it would impose costly and
severe sacrifices threatening the viability of its business without providing for long-term and
sustainable NSO conservation. Without barred owl management, NSO habitat conservation
benefits are temporary as barred owls would likely occupy NSO habitat, suppress NSO
productivity and displace NSO from Green Diamond timberlands.
Pursuant to Council of Environmental Quality NEPA guidelines, alternatives are to be
reasonable, practical, and feasible. Transitioning to another silvicultural system, such as
unevenaged management, is inconsistent with Green Diamond’s management and productivity
objectives that are based on the unique growing conditions of the North Coast redwood region.
Also, it does not conform to Green Diamond’s ownership-wide and watershed-level approach to
managing its timberlands. Allowing for the unique growing conditions of the local area and the
long-term management approach implemented by Green Diamond, the continued use of
evenaged regeneration tools are necessary to support Green Diamond’s management and
business objectives.
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Appendix A. General Guidelines for Locating and
Protecting Bald and Golden Eagle Nests
As described in Section 1.2.3, Green Diamond is not seeking incidental take coverage for bald
or golden eagles. The following is a general summary of the training, scoping procedures,
survey methods and range of protection measures implemented by Green Diamond for bald and
golden eagles. The surveys and protection measures for these species are implemented
through the California Forest Practice Rules (Section 1.2.5) and are developed through sitespecific consultation with the California Department of Fish and Wildlife (CDFW).
Training and Scoping
•
•
•
•

•

Green Diamond wildlife staff conducts annual training on identification of resident raptor
species for Green Diamond employees and contractors implementing Covered Activities
Observations of eagles and eagle nests are reported to Green Diamond’s wildlife staff
and those sightings are documented and maintained in a GIS database
During development of timber harvest plans (THP), registered professional foresters
disseminate proposed project area maps with harvest unit boundaries and roads that will
be used for access to and from timber harvest units
A qualified wildlife biologist assesses the proposed THP units, roads and associated
biological assessment area (CalWater Planning Watersheds 1) for potential eagle habitat
(trees with structure to support an eagle nest and foraging habitat) using aerial imagery
and first surface Light Imaging Detection and Ranging (LIDAR) imagery
The biologist also conducts a search of the GDRCo GIS, the California Natural Diversity
Database (CNDDB) and any other relevant available databases for known nests or
eagle detections within the project area footprint and the biological assessment area

Surveys
•

Ground-based area surveys to locate potential eagle nests are conducted during the
breeding season (generally early January through mid-August) by Green Diamond
wildlife staff in response to incidental sightings of the species within project areas in
years of planned timber harvest operations.
−
−
−
−

Surveys are conducted each year prior to operations from major vantage points
where eagle access to the timber harvest plan and surrounding areas can be clearly
viewed
Each vantage point is surveyed a minimum of three times during the breeding
season
Each area survey visit lasts for three consecutive hours during favorable weather
conditions
If eagles are observed to frequently use (seen in the same area on greater than two
survey visits) areas for perching and roosting or exhibit evidence of nesting

1

CALWATER provides a standard nested w atershed delineation scheme using the State Water Resources Control Board
numbering scheme. The hierarchy of watershed designations consists of six levels of increasing specificity: Hydrologic Region (HR),
Hydrologic Unit (HU), Hydrologic Area (HA), Hydrologic Sub-Area (HSA), Super Planning Watershed (SPWS), and Planning
Watershed (PWS). The primary purpose of CalWater is the assignment of a single, unique code to a specific w atershed polygon.
https://catalog.data.gov/dataset/calwater-2-233fac.
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−
−
•

(delivering prey, carrying nest building materials), a ground-based search occurs in
the area of suitable nesting habitat to locate potential nest trees
Helicopter surveys may also be conducted to locate potential nest trees in addition to
the stand search or if on-the-ground conditions prohibit an effective search from the
ground
A survey report is submitted to CDFW for review prior to harvest operations during
the breeding season

Nest surveys are conducted annually at known nest sites to determine occupancy, and
where possible, reproduction.
−
−

−
−

−
•
•
•

Nest surveys consist of three two-hour observation periods a week apart with at
least one survey occurring after April 1
Operations do not occur within 0.5 miles of the nest during the breeding season
until all surveys have been completed and qualified biologists have determined,
with concurrence from CDFW, that the nest is unoccupied or that the nest has
failed
A survey report is submitted to DFW for review prior to harvest operations during
the breeding season
A map depicting the location of the operations and appurtenant roads relative to
the eagle nests is included in the THP
Reconsultation with DFW is conducted if helicopter operations are amended to
the THP or any other significant changes are made to the project description

Helicopter surveys are used to aid in the discovery of new nests and are conducted
annually across the ownership in areas where visual searches from the ground are
impaired due to limited access and topography.
Jet Boat Surveys are conducted annually along portions of the Klamath River in order to
document new bald eagle nests and aid in surveys for known nest sites.
Future potential habitat is maintained across Green Diamond’s ownership through
implementation of the TREE document (Appendix D).

General Nest Site Protection Measures
•

•

Site-specific habitat and disturbance protection measures are developed for nest sites
through the consultation process with CDFW. Generally, operations are prohibited within
a distance of 0.25 mile to 1.0 mile of an occupied nest during the breeding season.
Buffers for road use only activities are typically a minimum distance of 0.25 miles for
nests near mainline roads with consistent traffic. Buffers for seasonal roads with little or
intermittent use and buffers for timber harvest operations are typically 0.5 to 1.0 mile
from occupied nest sites for bald and golden eagles.
In addition to the nest tree and any documented perch trees, a habitat buffer (minimum
10-acre buffer for bald eagle and 8-acre buffer for golden eagle under the CFPRs) is
established around active nests. As stated above, the habitat and disturbance protection
buffers are modified through the consultation process with CDFW depending on sitespecific factors (the activity proposed, proximity of the nest to the proposed activity,
topography, baseline noise disturbance conditions, etc.).
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B.1 NORTHERN SPOTTED OWL (STRIX OCCIDENTALIS CAURINA)
B.2 LISTING STATUS
The Service completed a status review for the northern spotted owl (spotted owl) in 1990
(USFWS, 1990a) and officially listed the owl as threatened under the Endangered Species Act
(ESA) on June 26, 1990. When listed, the spotted owl was assigned a recovery priority number
of 3C, based on a recovery priority scale of 1C (highest) to 18 (lowest; USFWS, 1983a; 1983b),
indicating the subspecies had a high degree of threat, high recovery potential, and was in
conflict with other economic activities (USFWS, 1990a). A draft recovery plan was completed in
1992, but was never finalized (USFWS, 1992). Following completion of the 1992 draft recovery
plan, the Service designated Critical Habitat for the spotted owl in a final ruling dated January 1,
1992, which encompassed 6,887,000 acres of Federal lands in California, Oregon, and
Washington (USFWS, 1992). In 2004, the Service completed a 5-year review of the spotted
owl’s status and concluded that it should remain listed under the ESA as a threatened species
(USFWS, 2004). The 5-year review went on to recommended that the spotted owl be given a
recovery priority number of 6C, indicating that the subspecies had a high degree of threat, but
low recovery potential, and was in conflict with other economic activities (USFWS, 2004). A final
recovery plan for the spotted owl was completed and signed on May 13, 2008 (USFWS, 2008a),
which was followed by a final ruling for revised Critical Habitat on August 13, 2008 (USFWS,
2008b). The 2008 final recovery plan was challenged in court and in 2010 the Service was
ordered to revise the plan. A revised recovery plan was published in June 2011 (USFWS,
2011a) and a new designation of critical habitat for NSO was adopted on December 4, 2012
(USFWS, 2012a). On September 4, 2012, the CFGC received a petition to list the NSO as
threatened or endangered pursuant to the CESA (EPIC, 2012). On August 25, 2016, the CFGC
listed the NSO as threatened pursuant to CESA.

B.2.1 Range and Distribution
Before modern settlement by Europeans in the mid-1800s, spotted owls are believed to have
inhabited most old-growth forests throughout the Pacific Northwest, including northwestern
California (USFWS, 1989). The current range of the spotted owl extends from southwest British
Columbia through the Cascade Mountains, coastal ranges, and intervening forested lands in
Washington, Oregon, and California, as far south as Marin County, California (USFWS, 1990b).
Within the US, the range of the spotted owl is partitioned into 12 physiographic Provinces based
on recognized landscape subdivisions exhibiting different physical and environmental features
(Thomas et al., 1993). These Provinces are distributed across the species’ range as follows:
•
•
•
•
•

In Washington: Eastern Washington Cascades, Olympic Peninsula, Western
Washington Cascades, Western Washington Lowlands
In Oregon: Oregon Coast Range, Willamette Valley,
Western Oregon Cascades, Eastern Oregon Cascades, Oregon Klamath
In California: California Coast, California Klamath,
California Cascades

Spotted owls have become rare in certain areas, including British Columbia, southwestern
Washington, and the northern coastal ranges of Oregon.
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B.2.2 Life History
Spotted owls are territorial and typically monogamous. Home-range sizes vary across the
species’ range, with a generally increasing trend from south to north (USFWS, 1990b).
Estimates of median annual home range size vary from 2,955 acres in the Oregon Cascades
(Thomas et al., 1990) to more than 14,000 acres on the Olympic Peninsula (USFWS, 1994).
Home range sizes may vary depending on the primary prey available in a given region and it
has been demonstrated that spotted owls had larger home ranges where flying squirrels were
the predominant prey and smaller home ranges where wood rats are the predominant prey
(Zabel et al., 1995). The portion of the home range used during the breeding season is smaller
than that used during the remainder of the year (Forsman et al., 1984; Sisco, 1990), and home
annual home ranges of adjacent pair generally overlap (Forsman et. al, 1984; Solis and
Gutiérrez, 1990), suggesting that territorial owls defend an area that is somewhat smaller than
their annual home range.
The spotted owl is relatively long-lived, has a long reproductive life span, and exhibits high adult
survivorship relative to other North American owls (Forsman et al., 1984; Gutiérrez et al., 1995).
Spotted owls become sexually mature at one year of age, but rarely breed before two years of
age (Miller et al., 1985; Franklin 1992; Forsman et al., 2002). Breeding females lay an average
clutch size of two eggs (range of 1-4), but do not typically nest every year (Forsman et al., 1984;
USFWS, 1990b; Anthony et al., 2006). Due to relatively small clutch size, variability in nesting
success, and the delayed onset of breeding, fecundity of spotted owls is relatively low
(Gutiérrez, 1996).
Spotted owls generally begin courtship in February or March, with females typically laying eggs
in late March or April. The timing of nesting and fledging varies with latitude and elevation
(Forsman et al., 1984). After fledging in late May or June, juvenile spotted owls are dependent
on their parents until they are able to hunt on their own, with parental care continuing from
fledging into September (Forsman et al., 1984; USFWS, 1990b). Adults often roost during the
day with their young for the first few weeks post-fledging, but by late summer are rarely found
roosting with their young and usually only visit the juveniles to feed them at night (Forsman et
al., 1984).
Dispersal of juvenile spotted owls from their natal territories typically begins in September and
October, with a few individuals dispersing as late as November and December (Miller et al.,
1997; Forsman et al., 2002). Median natal dispersal distances are approximately 10 miles for
males and 15.5 miles for females (Forsman et al., 2002). Dispersing juveniles often experience
high mortality rates, exceeding 70% in some studies (Miller, 1989; USFWS, 1990b). Causes of
mortality during dispersal include starvation, predation, and accidents (Miller, 1989; USFWS,
1990b; Forsman et al., 2002).
Spotted owls are primarily nocturnal, but may forage opportunistically during the day (Forsman
et al., 1984; Sovern et al., 1994). The composition of spotted owl diets varies geographically
and by forest type, with flying squirrels generally being the predominant prey for spotted owls in
Douglas-fir and western hemlock forests in Washington and Oregon (Forsman et al., 1984),
while dusky-footed wood comprise a major part of the diet in the Oregon Klamath, California
Klamath, and California Coastal Provinces (Forsman et al., 1984, 2001, 2004; Ward et al., 1998;
Hamer et al., 2001). Although they generally comprise a small portion of the spotted owl diet,
deer mice, tree voles, red-backed voles, gophers, snowshoe hare, bushy-tailed wood rats, birds,
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and insects may be important prey items in some locations (Forsman et al., 1984, 2004; Ward
et al., 1998; Hamer et al., 2001).

B.2.3 Habitat Requirements
Spotted owls have been observed in a variety of forest types, including Douglas-fir, western
hemlock, grand fir, white fir, ponderosa pine, Shasta red fir, mixed evergreen, mixed conifer
hardwood, and redwood (Forsman et al., 1984). The transition to subalpine forest, which is
characterized by relatively simple structure and severe winter weather, generally corresponds to
the upper elevation limit for spotted owl occurrence (Forsman, 1975; Forsman et al., 1984).
Spotted owls generally rely on older forest habitats because they contain the structural
characteristics necessary for nesting, roosting, foraging, and dispersal (Carroll and Johnson,
2008). Spotted owls nest almost exclusively in trees. Nesting and roosting habitat typically
consists of forested habitats that include a Moderate to high canopy closure (60-90%); a Multilayered, multi-species canopy with large overstory trees (>30 in dbh); a High incidence of large
trees with various deformities, e.g., large cavities, broken tops, mistletoe infections, and other
evidence of decadence; Large snags; Large accumulations of fallen trees and other woody
debris on the ground; and Sufficient open space below the canopy for owls to fly (Thomas et al.,
1990). Foraging habitat generally contains attributes similar to those in nesting and roosting
habitat, but may not be of high enough quality to support nesting pairs (USFWS, 1992b). At a
minimum, dispersal habitat consists of forests with adequate tree size and canopy closure to
provide protection from avian predators and at least some foraging opportunities (USFWS,
1992b). Spotted owls may disperse through landscapes of highly fragmented forests (Forsman
et al., 2002), but the stand- and landscape-level attributes necessary to facilitate successful
dispersal are not well known (Buchanan, 2004). Whereas large non-forested valleys may act as
barriers to dispersal, small openings in forested landscapes are not thought to influence
dispersal (Forsman et al., 2002).
In the Oregon Coast and California Klamath Provinces, landscape-level analyses have
suggested that a mosaic of late-successional habitat interspersed with other seral stages may
be more beneficial to spotted owls than large homogeneous tracts of older forests (Meyer et al.,
1998; Franklin et al., 2000; Zabel et al., 2003). Younger forests that possess some of the
structural characteristics of older forests may also support spotted owls. In coastal northwestern
California, younger redwood and mixed conifer-hardwood forests support considerable numbers
of spotted owls, particularly in areas where hardwood species and larger residual trees provide
for a multi-layered canopy and added structural diversity in younger forest stands (Thomas et
al., 1990; Diller and Thome, 1999).

B.3 FISHER (PEKANIA PENNANTI)
B.3.1 Listing Status
On December 5, 2000, the Service received a petition to the list the West Coast distinct
population segment (DPS) of the fisher as endangered pursuant to the ESA, and to concurrently
designate critical habitat for the DPS. In April 2003, the Service was ordered by the US District
Court, Northern California District, to submit a 90-day finding on the 2000 Petition. The Service
issued a 90-day finding on July 10, 2003 stating the listing may be warranted and initiated a 12month status review (USFWS, 2004). In April 2004, the Service published a 12-month status
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review for the West Coast DPS of fisher and found that listing the DPS was warranted, but
precluded by higher priority actions to amend the lists of Endangered and Threatened Wildlife
and Plants (USFWS, 2004). The West Coast DPS of fisher was added to the candidate species
list at that time and was given a Listing Priority Number of 6, indicating that overall magnitude of
threats to West Coast DPS were high, but the overall immediacy of the threats were nonimminent (USFWS, 2004).
In a November 2009 review of candidate species, the Service found that the magnitude of
threats remained high for the West Coast DPS of fishers, as they occurred across the range of
the West Coast DPS and resulted in a negative impact on fisher distribution and abundance;
however, the threats were considered non-imminent as the greatest long-term risks to the DPS
was the subsequent ramifications of the isolation of small populations and their interactions with
the listed threats which will affect the species over the long-term (USFWS, 2009). In 2011, the
Service settled multiple lawsuits by agreeing to either propose the fisher for listing in fiscal year
2014 or issue a notice that listing is not warranted. On March 18, 2013, the Service issued a
notice reinitiating a status review of the fisher in anticipation of its decision on a potential listing
and critical habitat designation for the Pacific fisher under the ESA. On October 7, 2014, the
Service proposed listing of the West Coast fisher as a threatened species. On April 18, 2016,
the Service withdrew the proposed listing and determined that the fisher was not threatened
with extinction. (USFWS, 2016).
In California, fisher status under state law received much scrutiny in recent years. The California
Fish and Game Commission (CFGC) received a petition in January 2008 to list the fisher under
the CESA. In August 2008, CFGC voted to reject the petition based on CDFW’s
recommendation and input from other stakeholders and the public (CDFG, 2008). However, in
March 2009, CFGC reversed its decision and voted to accept the petition. CFGC placed the
fisher on California’s candidate species list, initiating a 1-year status review process in April
2009. Following extensive review, CDFG maintained its recommendation of not listing the fisher
and CFGC voted to reject the petition in June 2010. In November 2010, the Center for Biological
Diversity filed a lawsuit challenging the CFGC decision not to list the fisher for protection under
the CESA. On July 23, 2012, the decision not to list the fisher under the CESA was found invalid
and the matter was remanded to CFGC for further review. On June 8, 2015, CDFW completed a
new status review for fisher and determined that the Southern Sierra Nevada and Northern
California fisher populations are two, distinct evolutionary significant units. The CDFW
recommended listing of the Southern Sierra Nevada ESU for protection under the CESA, and,
on August 5, 2015, CFGC listed the Southern Sierra Nevada ESU of fisher as a threatened
species under the CESA. Fisher in the Plan Area are within the Northern California ESU, which
was not listed under the CESA.

B.3.2 Range and Distribution
Fisher occur throughout a large swath of the coniferous and mixed forests of Canada and the
northern United States; including areas from Labrador to the southern Yukon Territory in
Canada, and from the Appalachian Mountains of the eastern US to central California (Powell,
1993). Overtrapping, predator control, and alterations of forested habitats drastically reduced
the fisher’s range during the 1800s (Douglas and Strickland, 1987; Powell, 1993; Powell and
Zielinski, 1994; Lewis and Stinson, 1998). As a result of trapping closures, changes in forested
habitats, and reintroductions, fisher distributions have recovered in some portions of their
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historic range in the central and eastern US (Brander and Books, 1973; Powell and Zielinski,
1994).
In the western portions of their range, fisher distributions appear to remain restricted relative to
their historic range, and Powell and Zielinski (1994) have noted continued population declines
for fishers in the west. Fisher may have been extirpated from the lower mainland of British
Columbia, but may still occupy the higher elevations of these areas in low densities. In the
Pacific States, fishers were historically found most often in low to mid-elevation forests, up to
200 feet (Grinnell et al., 1937; Schempf and White, 1977; Aubry and Houston, 1992). Based
upon a scarcity of detections in Washington, Oregon, and the northern Sierra Nevada in recent
decades, it is believed that the fisher has been extirpated or reduced to very low numbers in
much of this area (Aubry and Houston, 1992; Zielinski et al., 1995; Aubry and Lewis, 2003).
In Washington, the fisher historically occurred both east and west of the Cascade Crest
(Scheffer, 1938; Aubry and Houston, 1992) and likely occurred in all wet and mesic forests at
low to mid-elevations within the state (Lewis and Stinson, 1998). Based on a lack of recent
sightings and trapping reports, it is generally believed that fishers have been extirpated or
reduced to a few scattered individuals within the state of Washington (Aubry and Houston,
1992; Lewis and Stinson, 1998). Given that most records of fisher occurrence in Washington
came from the western hemlock and Sitka spruce zones (Aubry and Houston, 1992), it is likely
that fishers occurred throughout much of northwestern Oregon where these forest zones
dominate the landscape (Franklin and Dyrness, 1988). Based on extensive track plate and
remote camera surveys, it was concluded that fisher populations had been greatly reduced in
Oregon (Lewis and Stinson, 1998). Only two extant fisher populations are believed to occur in
Oregon and consist of two disjunct and genetically isolated populations in the southwestern part
of the state: one of which occupies the northern Siskiyou Mountains in far southwest Oregon
and one in the southern Cascade Range (Aubry and Lewis, 2003). Although isolated from the
Cascade Mountain population, the Siskiyou Mountain population is likely contiguous with the
northern California population (Aubry and Lewis, 2003). The southern Cascade population is the
result of a re-introduction effort of fishers that were translocated to the area from British
Columbia and Minnesota (Aubry and Lewis, 2003). The Oregon Cascade population is isolated,
with approximately 75 kilometers (47 miles) of mostly unsuitable habitat separating it from the
Siskiyou Mountain population and approximately 650 kilometers (404 miles) separating it from
the nearest population in southern British Columbia (Aubry and Lewis, 2003).
In the winter of 2007/2008 an effort to establish a self-sustaining population of fishers in the
state of Washington began with the translocation of 18 fishers from central British Columbia to
Olympic National Park (Lewis et al., 2009). This was the first year of a three year reintroduction
effort, with the goal of releasing 100 fishers in Olympic National Park. An additional 31 fishers
were translocated during the second year (winter 2008/2009). Based on preliminary analysis of
data reported in their 2009 annual progress report, survival of the reintroduced individuals
varied over the first two years of releases, with >80% of the first year release surviving their first
year, but only 48.1% of the second-year release surviving their first year following release
(Lewis et al., 2009).
Fisher were once thought to be distributed throughout most of the Sierra Nevada, Southern
Cascade, and northern Coast Ranges in California (Grinnell et al., 1937); however, recent
genetic analyses suggest that the southern Sierra Nevada and Northwestern California
populations may have been separated for thousands of years, and that the gap in the northern
Sierra Nevada may have been present historically (CDFG, 2010). Fisher now occur in two
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disjunct populations in California: one on the west slope of the southern Sierra Nevada and the
other in the Klamath Mountains and Coast Ranges of northwestern California and are separated
by approximately 270 miles (430 kilometers; Zielinski et al., 1995). Fisher apparently no longer
inhabit much of the Coast Range, including habitats in Marin, Sonoma, and most of Mendocino
County, and generally are absent between the Pit River in the northern Sierra
Nevada/Cascades to the Merced River in the southern Sierra Nevada (CDFG, 2010).
Understanding of the reasons for the gap in the northern Sierra Nevada fisher distribution are
confounded by recent preliminary genetic analysis indicating the northern and southern
populations may have been separated for thousands of years, suggesting that some portion of
this range was not continuously inhabited by fisher (CDFG, 2010). There have only been a
handful of reported observations since the 1910-20 period in the northern Sierra Nevada gap
and the CDFG concluded that there has not been a substantial change in fisher distribution
since the Grinnell period of the 1920s (CDFG, 2010).The range losses that are believed to have
occurred are best explained by exploitative trapping in the early decades of the 1900s; with
recolonization success hypothesized to be hindered by habitat modification from timber
harvesting, other human-caused factors, and limited dispersal capability of fisher (CDFG, 2010).
A reintroduction effort was initiated in 2009 to attempt to relocate fishers from the northwestern
California population to areas in the northern Sierra Nevada. Initial plans were to translocate 40
fishers (16 male, 24 female) over a three year period (Powell, 2010). In December 2009 and
January 2010, 19 fishers were captured in Siskiyou, Shasta, and Trinity Counties, of which 15
were translocated to a release site located on private timberlands in northeastern Butte County
between December 2009 and February 2010 (CDFG, 2010). This introduced population will be
intensively monitored by a team led by Dr. Roger Powell, with the objectives of 1) Documenting
survival, reproduction and habitat use during the first five years following release; 2) Predicting
habitat use by fishers using five models and then evaluating the predictions based on actual use
of habitats by fishers; 3) Predicting placement, sizes, and shapes of home ranges using models
of optimal home range choice and then test the predictions based on actual use of space by
fishers; 4) Predict patterns of breeding by males from home range placement and familiarity with
landscapes and to test those predictions using data on paternity of fishers born in the study
area; and 5) Conduct a parallel study of fishers in the Klamath mountains, thereby gaining
comparative information for a population that has never been extirpated.

B.3.3 Life History
The fisher is a member of the mustelid family, which includes the martens, weasels, mink, and
otters. fisher have a slender weasel-like body with relatively short legs and a long well-furred
tail. From a distance, fishers appear uniformly black, but are in fact dark brown over most of
their bodies, with white or cream patches distributed on their underside (Powell, 1993). The
fisher has small rounded ears and forward facing eyes (Powell, 1993). Sexual dimorphism is
pronounced, with females weighing between 2.0-2.5 kilograms (4.4-5.5 pounds) and ranging in
length from 70-95 centimeters, and males weighing between 3.5-5.5 kilograms (7.7-12.1
pounds) and ranging from 90-120 centimeters long (Powell, 1993).
Although Goldman (1935) recognized three subspecies of fisher in North America, others have
indicated that subspeciation was not warranted and all fishers in North America should be
considered as one group, Martes pennanti (Grinnell et al., 1937; Hagmeier, 1956). Genetic
studies have shown evidence of population subdivision in fishers, especially among populations
in the western US and Canada (Drew et al., 2003; Aubry and Lewis, 2003; Wisely et al., 2004).
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In the west coast population, there is evidence that genetic diversity follows a latitudinal gradient
from British Columbia to the southern Sierra Nevada, with genetic diversity decreasing from
north to south (Wisely et al., 2004). In California, the northern population of fisher differs
strongly in haplotype frequencies from the southern Sierra population (Drew et al., 2003;
Schwartz, 2010) and preliminary analyses suggests the two fisher populations in California
(northern California and southern Sierra Nevada) have been separated for thousands of years
(Schwartz, 2010). Future work on genetics may provide critical information regarding the current
distribution of fisher in California.
Although fishers are adept climbers and their arboreal habits are well known, most hunting is
believed to takes place on the ground (Douglas and Strickland 1999). Fisher are considered a
generalist predator, who feed opportunistically and have a diverse diet that includes mammalian
and avian prey, carrion, vegetation, insects, and fungi (Grenfell and Fasenfest, 1979; Powell,
1993; Martin, 1994). Although the diets of fisher in California share some general similarities
with fishers across the continental range, fishers in California tend to consume a broader array
of foods than described elsewhere in North America (Golightly et al., 2006). Furthermore,
coastal regions appeared to have a greatest diversity in diet than interior regions (Martin, 1994;
Zielinski et al., 1999; Zielinski and Duncan, 2004; Golightly et al., 2006). Unlike fishers
elsewhere in their range, reptiles comprise a regular component of the fisher diet in California
(Golightly et al., 2006). Dietary studies from across North America have found that fishers often
specialize on porcupine and/or snowshoe hares (Powell, 1993; Martin, 1994; Weir et al., 2005);
however, in California, both populations show extremely low occurrences of lagomorphs and
porcupine in the diet (Golightly et al., 2006; Zielinski et al., 1999; Zielinski and Duncan, 2004). In
northern California, fisher diet appeared to vary with proximity to the coast, with sciurids favored
at interior sites and woodrats (Neotomas sp.) favored at coastal sites (Golightly et al., 2006).
The almost 12-month gestation period of the fisher is distinctive, with a 10-month delayed
implantation of the blastocyst (Wright and Coulter, 1967; Powell, 1993) followed by an active
pregnancy period of approximately 30-36 days, which typically begins in late February (Powell,
1993; Frost et al., 1997). Parturition typically occurs in late March or early April and is followed
by a 7-10 day period during which females are receptive for breeding (Powell, 1993; Mead,
1994; Frost et al., 1997). Average litter size is 2-3 kits (Powell, 1993). Young are born altricial
with eyes and ears closed, weighing between 40 and 50 grams (Powell and Zielinski, 1994).
The kits’ eyes open at 7-8 weeks and they remain dependent on milk until 8-10 weeks of age;
however, they mature quickly and are capable of killing their own prey at around four months of
age (Powell, 1993; Powell and Zielinski, 1994). Juvenile fishers become sexually mature and
begin establishing their own home ranges at about one year of age (Wright and Coulter, 1967;
Arthur et al., 1993).
Fisher have low annual reproductive capacity (Heinemeyer and Jones, 1994; Lewis and
Stinson, 1998) and due to delayed implantation, females cannot give birth for the first time until
reaching at least two years of age. In a meta-analysis of regional fisher studies, Truex et al.
(1998) found that reproductive success appeared to vary from year to year, with various studies
reporting from 14 to 73% of females lactating during various years. Additionally, a recent study
in the Hoopa Valley of northern California reported that 62% (29 of 47) of denning opportunities
resulted in the weaning of at least one kit from 2005-2008 (Higley and Mathews, 2009).
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B.3.4 Habitat Requirements
The fisher is considered a forest habitat specialist (Buskirk and Zielinski, 2003) and depends on
forested habitats to satisfy its needs for successful breeding, resting, and foraging. In California,
fisher have been found to select for late successional forest structures for resting and denning,
but they may select younger age forest characteristics for foraging (Zielinski et al., 1999). Forest
habitats suitable for resting and denning do not have to be late successional forests, but may be
younger forests that contain remnant structures, which are suitable for denning or resting (Klug,
1997; Thompson, 2008). Forest cover may provide many benefits to fishers, including protection
from predators, reduced energy expenditures due to proximity of foraging and resting sites,
favorable microclimates, and increased prey abundance and vulnerability (Buskirk and Powell,
1994; Powell and Zielinski, 1994).
Fisher use a variety of forest types in California, including redwood, Douglas-fir, Douglas-fir –
tanoak, white fir, mixed conifer, mixed conifer-hardwood, and ponderosa pine (Klug, 1997;
Truex et al., 1998; Zielinski et al., 2004a). Forest structures that provide for successful foraging
while still providing resting and denning sites may be of greater importance than actual tree
species composition (Buskirk and Powell, 1994). Important forest structures should function to
provide for a high diversity of dense prey, lead to increased vulnerability of prey to fishers, and
provide for denning and resting sites (Powell and Zielinski, 1994). Forest canopy cover appears
to be one of these important structural components, as moderate and dense canopy cover has
been an important predictor of fisher occurrence at the landscape scale (Truex et al., 1998;
Carroll et al., 1999; Zielinski et al., 2004b; Davis et al., 2007). At the stand and site scale,
numerous structural attributes, including a diversity of tree sizes, canopy gaps and under-story
vegetation, and decadent structures have been considered beneficial to fishers and (Powell and
Zielinski, 1994).

B.3.5 Resting and Denning Habitat
Fisher use two types of dens while raising their offspring, giving birth and early care of young in
natal dens and then subsequently raising the young in one or more maternal dens (Lewis and
Stinson, 1998). A female fisher will generally use 1-3 dens per litter of kits (Powell et al., 2003).
Natal and maternal dens are generally found in tree cavities and tend to be located well above
the ground (Buck et al., 1983; Weir, 1995; Truex et al., 1998; Powell et al., 2003; Klug, 1997;
Thompson, 2008). Paragi et al. (1996) stressed the importance of cavities as natal dens for
fishers and subsequent studies have supported this (Truex et al., 1998; Self and Callas, 2006;
Higley and Matthews, 2006; Klug, 1997; Thompson, 2008). The species of tree may be less
important to fishers for denning than its structural characteristics (Zielinski et al., 2004b), with a
number of tree species having been documented as natal and maternal dens in California,
including: California black oak (Quercus kelloggii), Canyon live oak (Quercus chrysolepis),
Oregon white oak (Quercus garryana), tanoak (Lithocarpus densiflorus), Pacific madrone
(Arbutus menziesii), Golden chinquapin (Chrysolepis chryosphylla), Douglas-fir (Pseudotsuga
menziesii), Big-leaf maple (Acer macrophyllum), Incense cedar (Calocedrus decurrens), White
fir (Abies concolor), Port Orford cedar (Cupressus lawsoniana), Western red cedar (Thuja
plicata), Sugar pine (Pinus lambertiana), Ponderosa pine (Pinus ponderosa), and Coast
redwood (Truex et al., 1998; Klug, 1997; Thompson, 2008). fisher use rest sites across their
home ranges, and appear to reuse particular structures infrequently (Kilpatrick and Rego, 1994;
Seglund, 1995; Zielinski et al., 2004a; Yaeger, 2005; Purcell et al., 2009). Common resting
structures in live trees include cavities, large branches, mistletoe clumps, and raptor and
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squirrel nests. Snags, logs, stumps, rock and brush piles, and holes in the ground are also used
(Grinnell et al., 1937; De Vos, 1952; Arthur et al., 1989; Powell, 1993; Kilpatrick and Rego,
1994; Klug, 1997; Thompson, 2008; Zielinski et al., 2004b; Yaeger, 2005). Live trees appear to
be used most often for rest sites (Jones, 1991; Seglund, 1995; Truex et al., 1998; Zielinski et al.,
2004b; Yaeger, 2005). Rest sites are often located in large trees (Buck et al., 1983; Seglund,
1995; Weir and Harestad, 2003; Zielinski et al., 2004a; Yaeger, 2005), which are more likely
than small trees to have large lateral limbs, areas of decay, cavities and other anomalies that
provide potential rest sites.
In a study of fisher rest sites in the southern Sierra Nevada, fishers were found to use the
largest woody structures for resting sites, but they rarely used the same structures repeatedly,
suggesting that fishers do not restrict use of their home range to a few central resting locations,
but instead require multiple structures distributed throughout their home ranges (Zielinski et al.,
2004a). In another study in the southern Sierra Nevada, Purcell et al. (2009) also noted that
infrequent re-use of rest trees suggested a need for numerous quality rest sites within the home
range of an individual fisher.

B.3.6 Foraging Habitat
Foraging habitat is not as well understood as resting and denning habitat, and has generally
been inferred from estimated locations of active, radio-collared fishers and comparing conditions
at camera and track-plate stations where fishers were and were not detected. On the Hoopa
Reservation in northwestern California, Higley and Matthews (2009) found that active fishers did
not exhibit any habitat selection within their home ranges. Presumably, fisher are foraging when
detected with track plates or cameras. In a track plate study in the southern Sierra Nevada,
fisher detections were associated with canopy closures of ≥40% (Green et al., 2008); however,
placement of track plate devices and cameras may or may not be representative of all habitats
available to the fisher. Although foraging habitat requirements are not well understood, high
canopy cover may be an important component of foraging habitat.

B.4 MARTEN (M ARTES CAURINA HUM BOLDTENSIS)
B.4.1 Listing Status
On September 28, 2010, the Service received a petition requesting they consider for listing the
(then classified) Humboldt marten (Martes americana humboldtensis) or the (now recognized)
subspecies Humboldt marten (Martes caurina humboldtensis) or the Humboldt marten Distinct
Population Segment (DPS) of the Pacific marten (Martes caurina) as threatened or endangered
under the ESA and designating critical habitat concurrent with the listing (CBD and EPIC, 2010).
The Service, in a letter dated October 22, 2010, found that the petition did not indicate that an
emergency listing was warranted at the present time (USFWS, 2010). On January 12, 2012, the
Service published a 90-day finding that the petition presented substantial information indicating
that a listing may be warranted and initiated a status review (77 FR 1900). On June 23, 2014,
the Service published a scoping notice that summarized the uncertainty of the current
taxonomic classification of marten subspecies and announced its intent to conduct an
evaluation of a potential DPS of marten in coastal California and coastal Oregon for the purpose
of the 12 month finding (79 FR 35509). On April 7, 2015, the Service published a 12-month
finding and concluded that their review of the best available scientific and commercial
information indicates that the coastal marten is not in danger of extinction (endangered) nor
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likely to become endangered within the foreseeable future (threatened), throughout all or a
significant portion of its range and that listing the coastal DPS of the Pacific marten as an
endangered or threatened species under the Act was not warranted (80 FR 07766). According
to the CDFW, the American marten has no special status in California, but the US Forest
Service (USFS) lists it as sensitive. However, the CDFW does consider the Humboldt marten a
Species of Special Concern (CDFG, 2009). On June 8, 2015 the CA Fish and Game
Commission received a petition to list the Humboldt marten as an Endangered Species under
the California Endangered Species Act (EPIC and CBD, 2015). On February 16, 2016, CFGC
found the petition to be worthy of further consideration, and the Humboldt marten was thereby
deemed to be a candidate species subject to protection under the CESA.

B.4.2 Range and Distribution
The marten inhabits forested regions throughout boreal North America, with populations
extending southward to the southernmost extent in the Sierra Nevada of California and the
southern Rocky Mountains of New Mexico (Gibilisco, 1994). In California, martens are known to
occur in the far northwestern Coast Range, east through the Salmon-Trinity Mountains to the
Cascades, and south throughout the Sierra Nevada (Zielinski et al., 2001). In the far western
US, marten populations also occur in the coastal and interior mountains of Oregon and
Washington (Zielinski et al., 2001). Within north coastal California, martens historically occurred
in the coast redwood zone from the Oregon border south to Sonoma County. However, since
1995, surveys for martens have been conducted in much of this region and suggest that
martens no longer occupy much of their historical range in this portion of California (Zielinski et
al., 2001; Slauson, 2003). Currently, martens are known from only one small population in
southern Del Norte and northern Humboldt Counties, which comprise <5% of its historical range
in this part of the state (Slauson, 2003). Recent marten population monitoring efforts found that
the north-coastal California population declined dramatically from 2001 to 2008, with a more
pronounced decline in serpentine habitats, suggesting that serpentine areas may be lower
quality than late-successional Douglas-fir forest (Slauson et al., 2009).

B.4.3 Life History
Few published papers address life history and habitat requirements specific to martens in
northwestern California. The information contained herein is representative of martens in
general, with information specific to northwestern California where available.
American martens reach sexual maturity at approximately one year of age, but effective
breeding may not occur before three years of age (Powell et al. 2003). Mating generally occurs
in July or August (Strickland et al., 1982), with parturition occurring in late March or April the
following year, due to delayed implantation of the embryos (Buskirk and Ruggiero, 1994). Kits
are helpless and completely dependent at birth, but grow rapidly and are weaned at
approximately 6 weeks of age (Buskirk and Ruggiero, 1994). Martens are relatively long lived,
but have low reproductive rates (Buskirk and Ruggiero, 1994), producing an average of just
under three young per female with one litter per year (Strickland et al., 1982). Females provide
all the care for their kits until the time they disperse in late summer or autumn (Strickland et al.,
1982).
In Maine, median dispersal distances of 8.9 miles (range= 3 to 21.7 miles) and 7.5 miles
(range= 3.4 to 16.8 miles) were recorded for 13 juvenile male and 13 juvenile female martens,
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respectively (Phillips, 1994). In northeastern Oregon, dispersal distances of three juvenile
fishers (2 male, 1 female) averaged 20.7 miles (range=17.4 to 26.8 miles; Bull and Heater,
2001). In Ontario, Canada, most juveniles remained within 3.1 miles of their first capture site,
with no significant difference detected for dispersing males and females (Johnson et al., 2009).
No information is available for dispersal of juvenile martens in northwestern California.
Martens are opportunistic predators with a diverse diet that includes mammals, birds, carrion,
eggs, insects, and vegetation, e.g., fruits, berries, nuts, fungi, lichens, grass, (Buskirk and
Ruggiero, 1994; Martin, 1994; Zielinski and Duncan, 2004). Across the range of the marten,
voles (Microtus spp. and Clethrionomys spp.), squirrels (Tamiasciurus spp. and Spermophilus
spp.), and chipmunks (Tamias ssp.) are all considered important food items (Martin, 1994). In
the Sierra Nevada of California, Zielinski and Duncan (2004) noted 34 distinguishable taxa of
plants and animals used as food items, with mammals being the most important, followed by
insects and plants. Seasonal variation in diets has been well documented, with the importance
of berries (Buskirk and Ruggiero, 1994) and insects, e.g., bees and wasps (Zielinski and
Duncan, 2004), peaking in the late summer and fall months.
Based on analysis of 528 scats, Slauson and Zielinski (2017) described the diet of martens in
northwestern California. They calculated the proportion of metabolizable energy (PME) that
each prey taxon contributed to the diet and found that mammals dominated the diet (72%),
followed by birds (22%), with berries, insects, and reptiles contributing <10% PME (Slauson and
Zielinski, 2017). Sciurids (Clethrionomys) contributed the largest proportion of all prey,
representing 42% of overall PME (Slauson and Zielinski, 2017).
Marten home ranges include an array of forest stands that provide for their year-round needs
(Slauson et al., 2007). In a review of marten studies, Buskirk and Ruggiero 1994 found marten
home ranges to be 3 to 4 times greater than that predicted for a terrestrial carnivore of its size.
Buskirk and Ruggiero (1994) also reported a great deal of variation among male marten home
range sizes, with the largest home ranges reported in the upper Midwest (3880 acres [15.7
square kilometers) and the smallest in the Montana (200 acres [0.8 square kilometers]).
Thompson and Colgan (1987) found that home range size varied as a function of prey
abundance. Based on home ranges reported in the literature, it is apparent that male home
ranges are significantly larger than those of females, but male home ranges tend to vary
significantly among study sites, whereas female home ranges are relatively consistent among
different study sites (Buskirk and McDonald, 1989). Martens exhibit intrasexual territoriality
allowing for home ranges of males to overlap with those of females (Powell et al., 2003). Male
home ranges are usually 2 to 3 times larger than female home ranges (Strickland and Douglas,
1987) that means that the home range of a single male may overlap the home ranges of several
females. Little information is available regarding marten home ranges in northwestern California;
however, Slauson and Zielinski (2009) estimated 100% MCP seasonal (summer-fall) home
ranges for five adult male martens (1,321.7 ac ± 719.6 ac; X ±SE), one adult female (315 ac),
and three juvenile females (1,490.8 ac ± 795.7).

B.4.4 Habitat Requirements
American martens are typically associated with closed-canopy, late-successional, coniferous
forests that contain a complex physical structure near the ground, which provides for a selection
of protective thermal microenvironments as well as protection from predators (Buskirk and
Ruggiero, 1994). Near-ground structure may come in the form of large lower branches of living
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trees, decadent tree boles, coarse woody debris, shrubs, rock piles, and boulder outcroppings
(Buskirk and Zielinski, 1997; Slauson et al., 2007). The distribution of mature forest stands at
the landscape-scale may be the primary determinant of marten distribution (Kirk and Zielinski,
2009), while marten populations may be limited by lack of late-successional forest
characteristics considered important for den sites, e.g., large diameter logs, medium and large
diameter snags, and high overhead canopy cover, at smaller scales (Ruggiero et al., 1998).
In the western United States, martens are strongly associated with late-successional coniferous
forests, but may occur in younger seral stages that contain remnant structures of latesuccessional forest, such as large logs and stumps (Baker, 1992). Martens generally avoid nonforested areas including prairies and clearcuts that lack overhead cover (Buskirk and Ruggiero,
1994). Powell et al. (2003) reviewed numerous studies of marten habitat use in Maine, Utah,
and Quebec and suggested that martens tolerated an upper limit of 25 to 30% openings within
their home range, including clearcuts and natural openings in the forest. Slauson et al. (2007)
found that martens in northwestern California often used habitats on serpentine soils that
contained large expanses of dense shrub cover, but little forest canopy.
Historical records suggest that martens in northwestern California were closely tied to latesuccessional coast redwood forests (Slauson and Zielinski, 2003); however, the one remnant
population in this region occurs in an area dominated by Douglas-fir and tanoak forest
associations (Slauson et al., 2007), with coast redwood associations limited to the western edge
of the currently occupied range (Slauson et al., 2007). This population uses two structurally
distinct forest types, with one occurring on serpentine soils and one on more productive nonserpentine soils (Slauson, 2003; Slauson et al., 2007). In northwestern California, martens
occupy low elevation areas with little or no snowfall and select for forest habitats with some
features, e.g., dense, extensive shrub cover, that are distinctly different than those used by
martens in the Sierra Nevada (Slauson et al., 2007, 2009). Serpentine habitats occupied by
martens have open tree canopies, dense shrub cover, and an abundance of boulder piles, while
non-serpentine sites have closed, multi-layered tree canopies and dense shrub cover, and are
in the oldest seral stages (Slauson, 2003). Evidence suggested that shrub layers might provide
the necessary overhead cover, as some serpentine sites lacked trees (Slauson, 2003). On
serpentine sites, boulders and rocky outcrops provide habitat for prey species and may be used
for escape cover where trees are sparse (Slauson, 2003; Slauson et al., 2007).
Martens appear to select habitat features at the following four spatial scales; Microhabitat,
Stand, Home-range, and Landscape (Bissonette et al., 1997). At each scale, martens select for
different habitat features that provide for one or more important life-history requirements, and
may vary from selection for specific foraging, resting, or denning opportunities at the
microhabitat scale to selection for areas unoccupied by same-sex conspecifics for dispersing
juveniles at the landscape scale (Slauson, 2003). Stand level selection may be driven by
seasonal needs such as prey populations or available rest structures, while home range
selection likely involves selection for an array of stands that provide for year-round needs
(Slauson, 2003).
In north coastal California, martens selected for the largest available patches of latesuccessional forest or serpentine habitats (Slauson et al., 2007). Slauson et al. (2007) found
that the minimum patch size of late-successional and serpentine habitats present at locations
where martens were detected were similar, suggesting that marten occupancy may be limited
by some minimum patch size of suitable habitat. Slauson et al. (2007) also found that the
probability of detecting martens increased with increases in the largest contiguous patch of lateForest HCP
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successional forest, total amount of late-successional forest, and total area of serpentine habitat
(Slauson, 2003). The mean patch size occupied by martens in north coastal California was 447
acres, while the minimum patch size occupied was 205 acres (Slauson et al., 2007).
Dense shrub cover was the most consistent habitat feature at sites selected by martens in both
serpentine and non-serpentine stands in north coastal California (Slauson et al., 2007), while
martens showed the strongest selection for conifer stands with >80% shrub cover and selected
against stands with <60% shrub cover (Slauson and Zielinski, 2007b). Shrub layers were
predominately comprised of shade tolerant, long-lived, mast and berry producing ericaceous
species (salal [Gaultheria shallon], evergreen huckleberry [Vaccinium ovatu], Pacific
rhododendron [Rhododendron macrophyllum]) and shrub oaks (huckleberry oak [Quercus
vaccinifolia], bush tanoak [Lithocarpus densiflorus var. echinoides]; Slauson and Zielinski,
2009). Dense stands of mature shrubs provide numerous beneficial functions, including
protection from predators, cover for prey, food, e.g., berries and acorns, for prey and martens
(Slauson and Zielinski, 2009). Thick shrub layers also provide nesting and foraging
opportunities for birds; which may be important based on the high frequency of berries and birds
in the diet of the martens in this region.
B.4.4.1 Resting and Denning
Martens select rest sites between bouts of daily activity that provide for thermoregulatory
benefits and protection from predators (Slauson and Zielinski, 2009). In general, martens tend
to use more ground-based resting locations during colder climatic conditions and more elevated
sites during warmer conditions (Wilbert, 1992; Gilbert et al., 1997; Raphael and Jones, 1997;
Slauson and Zielinski, 2009). A variety of large snags, stumps, and logs dispersed throughout
the home range seem requisite for high quality marten habitat (Spencer, 1987). Of 1,184 resting
sites described by Bull and Heater (2001) in their study area in northeastern Oregon, 43% were
located in trees with natural platforms, 23% were located in trees with cavities, 23% were
subnivean, 7% were located in hollow logs or slash piles, and 3% were underground. In a study
in the northern Sierra Nevada, snags used as rest sites by martens were almost exclusively
large diameter fir snags, and all were among the largest 15% of available snags (Spencer,
1987).
In north coastal California, Slauson and Zielinski (2009) identified 87% of marten rest sites
located during the late summer and fall as being cavities, chambers, and broken snag tops,
while the remaining 13% was comprised of branch platforms, ground sites, and basal hollows.
Large snags were the most frequently used resting structure, with a mean dbh of 36.6 for
conifer snags and 19.7 for hardwood snags (Slauson and Zielinski, 2009). Conifer logs used as
resting structures had a mean maximum diameter of >29.6 inches (Slauson and Zielinski,
2009). Whereas woody structures accounted for 95% of all resting structures documented in
non-serpentine habitats, they accounted for only 58% in serpentine habitats, while rock and
shrub clumps accounted for 42% of the resting structures in serpentine habitats (Slauson and
Zielinski, 2009).
Natal dens are those used by mothers for parturition and care of neonatal young, and are
typically located in cavities in very large logs, snags, or live trees (Ruggiero et al., 1998).
Maternal dens are those dens used by mothers and older, dependent young, and tend to be
located in structures more similar to resting sites (Ruggiero et al., 1998). Availability of suitable
denning habitat is essential for successful recruitment and persistence of marten populations
(Ruggiero et al., 1998). In northeastern Oregon, Bull and Heater (2001) described 30 natal and
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maternal dens as being tree cavities (40%), hollow logs (37%), underground (17%), and slash
piles (6%). In north coastal California, Slauson and Zielinski (2009) documented one adult
marten with a single kit at three den structures: a live chinquapin [dbh = 26 inches]; the broken
top of a live Douglas-fir [dbh = 44.5 inches], and a Douglas-fir snag [dbh = 45.3 inches].
B.4.4.2 Foraging Habitat
The specific attributes of foraging habitat are not as well understood as resting and denning
habitat and are generally inferred from the locations of active, radio-collared martens or from
conditions at cameras or track-plate stations where martens have been detected. Numerous
studies have documented habitat use by American martens, and although some studies have
found that martens did not avoid younger (20-40 years-old) seral stages of forest (Poole et al.,
2004), martens are generally believed to select for mature forest habitats (Bull and Heater,
2001; Slauson and Zielinski, 2003; Poole et al., 2004; Slauson et al., 2007). Andruskiw et al.
(2008) concluded that in their Canadian study area, martens had a higher frequency of prey
encounter, prey attack, and prey kill in old uncut forests than in younger, logged forest due to
increased amounts of coarse woody debris in the older forests. Although foraging habitat
requirements are not well understood, high canopy cover, patch size, and complex forest
structure may be important components of foraging habitat.

B.5 RED AND SONOMA TREE VOLES (ARBORIMUS LONGICAUDUS
AND A. POMO)
B.5.1 Listing Status
Neither the red tree vole nor the Sonoma tree vole is protected under the ESA; however, the
dusky tree vole (A. longicaudus silvicola), a subspecies of the red tree vole, which occurs in the
northern coastal region of Oregon, is currently under review for listing as threatened or
endangered under the ESA (USFWS, 2008b). Within the range of the species to be covered in
this FHCP, the Oregon Department of Fish and Wildlife (ODFW) classifies the red tree vole as
Sensitive-Vulnerable (ODFW, 2008) in southern Oregon, while the CDFG classifies the Sonoma
tree vole as a Species of Special Concern in northern California (CDFG, 2009). Due to the
similar ecological niches of the various tree vole species and the historical variation in taxonomy
of the tree voles, they will be discussed together and referred to as tree voles in much of this
FHCP. Where appropriate, species specific information may be provided.

B.5.2 Distribution
Voles of the genus Arborimus have a limited geographical distribution, occurring from the
Columbia River in northern Oregon south to Sonoma County, California (Taylor, 1915; Maser et
al., 1981). The red tree vole occurs throughout western Oregon, from the Columbia River south
to the California border, then continuing into northwestern California to approximately the
Klamath River (Bellinger et al., 2005; Johnson and George, 1991). Until recently, it was believed
that red tree voles only occurred west of the Cascade Crest; however, Forsman et al. (2009)
have now documented red tree voles in the headwaters of the Lake Branch of the Hood River,
on the eastern slope of the Cascade Range. The Sonoma tree vole occupies the region
immediately south of the red tree vole in California, stretching south along the Coast Range to
Sonoma County, California (Bellinger et al., 2005; Johnson and George, 1991).
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B.5.3 Life History
The tree voles are characterized by long, soft pelages that vary in color from a rich brown to
bright reddish orange, with underbodies of generally a light gray. They have small eyes, a long
well-haired tail, and pale almost hairless ears (Howell, 1926). They range in size from
approximately 158 to 206 millimeters (6.2 to 8.1 inches) total length, and generally weigh
between 25 and 47 grams (0.88 to 1.65 ounces) (Maser et al., 1981).
The tree voles are rarely seen by people due their nocturnal nature and arboreal habits, and
may be considered to be the most highly specialized vole in the world (Maser et al., 1981). Tree
voles primarily build nests in Douglas-fir trees, but may also use a variety of other tree species
(Maser et al., 1981; Thompson and Diller, 2002), and may occasionally build nests on the
ground (Thompson and Diller, 2002). Active tree vole nests are generally located within the live
canopy of the nest tree, typically situated against the bole of the tree on a whorl of branches in
younger trees and away from the bole on larger branches in older trees (Maser, 1966;
Thompson and Diller, 2002). Although most nests are constructed by the vole itself from small
twigs it cuts in the nest tree, voles will also occupy nests abandoned by birds, squirrels, and
woodrats (Maser, 1966). The inner chamber of a nest is lined with the resin ducts that remain
after the vole consumes the non-resinous portions of the conifer needles, which make up its diet
(Maser, 1966).
Tree voles have a very specialized diet, with Douglas-fir needles comprising the vast majority of
it. In addition to Douglas-fir needles, tree voles will also consume the needles of other conifers,
and will eat the tender bark and sometimes the pithy center of fresh twigs (Forsman et al., 2009;
Maser, 1966). Recent studies indicate that tree voles may spend very little time actually foraging
away from their nest, with most twigs harvested during short foraging bouts and promptly
delivered to the nest for later consumption (Forsman et al., 2009). Tree voles cut fresh conifer
twigs at night, and although they may feed some while away from the nest, most twigs are
promptly brought back to the nest and stockpiled (Maser et al., 1981; Forsman et al., 2009).
When feeding, tree voles bite individual needles off at their bases, then one at a time strip the
resin ducts from each side of the needle before consuming the remainder of the needle (Benson
and Borell, 1931; Maser et al., 1981). The resin ducts are discarded and left to accumulate on
the nest or are used to line the nest’s inner chambers. Due to the diet of the tree voles, they
probably obtain most of their required moisture from their food, but may also lick moisture off
foliage when available (Taylor, 1915; Maser, 1966).
Tree voles typically spend their time alone, with one adult vole occupying each nest, except
when females are receptive (Howell, 1926; Maser, 1966; Forsman et al., 2009). Tree voles
typically breed within 24 hours of giving birth, which may occur anytime throughout the year
(Benson and Borell, 1931; Maser et al., 1981; Forsman et al., 2009). Litter sizes vary from one
to four young, with two or three being the norm (Maser et al., 1981). Young are altricial and
develop slower than ground-dwelling voles, remaining in their nursery nests until they disperse
at 1-2 months of age (Hamilton, 1962; Maser et al., 1981; Swingle, 2005; Forsman et al., 2009).

B.5.4 Habitat Requirements
Detailed studies of tree vole habitat requirements are generally lacking; however, general
habitat requirements can be gleaned from numerous studies focused on other aspects of tree
vole ecology and occurrence. Tree voles are almost exclusively arboreal and generally
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associated with coniferous forest habitats, including both mature and immature forests (Taylor,
1915; Howell, 1926; Benson and Borrel, 1931; Maser, 1966; Thompson and Diller, 2002;
Forsman et al., 2009). Although tree voles do occur and nest in younger forests, they are
generally believed to be more abundant in older forests (Corn and Bury, 1986, 1991; Aubry et
al., 1991; Thompson and Diller, 2002). Although they may be found in a variety of forest types
(Douglas-fir, redwood, Sitka spruce), Douglas-fir trees are typically present in the immediate
vicinity of nests (Maser, 1966; Thompson and Diller, 2002), as Douglas-fir needles are generally
considered to be the preferred food for the species, although they will consume needles of other
conifers.
Trees that contain tree vole nests tend to be larger than the surrounding trees, which do not
contain nests, both in girth (diameter at breast height [dbh]) and height (Gillesberg and Carey,
1991; Meiselman and Doyle, 1996; Thompson and Diller, 2002). Although tree voles have been
captured and documented on the ground (Corn and Bury, 1986, 1991; Raphael, 1988; Gilbert
and Allwine, 1991; Swingle and Forsman, 2009), data suggest that they do not spend extensive
amounts of time on the ground, but generally move quickly from tree to tree when
interconnecting branches are not available (Swingle and Forsman, 2009). Howell (1926)
suggested that considerable expanses of land without suitable trees could be a barrier to tree
vole movements, however, more recent data of occurrences in early successional forest stands
(Corn and Bury, 1986; Verts and Carraway, 1998), and observations of animals on the ground
(Swingle, 2005) suggests that small gaps in the forest may not necessarily impede tree vole
movements.

B.6 SENSITIVITY OF THE COVERED SPECIES TO IMPACTS
B.6.1 Northern spotted owl
In 1990, the northern spotted owl was listed as a threatened species throughout its range “due
to loss and adverse modification of suitable habitat as a result of timber harvesting and
exacerbated by catastrophic events such as fire, volcanic eruption, and wind storms” (USFWS,
1990b). Included in the list of significant threats to spotted owl populations were: low
populations, declining populations, limited habitat, declining habitat, distribution of habitat or
populations, isolation of provinces, predation and competition, lack of coordinated conservation
measures, and vulnerability to natural disturbance (USFWS, 1992a). When listed, three primary
threats, including declining amounts of habitat, isolation of populations, and declining
populations were thought to represent the greatest concern range-wide to the conservation of
the spotted owl (USFWS, 1990b, 1992a). In the Service 5-Year Status Review (2004), the
threats related to past habitat loss and continued habitat loss due to timber harvest were
considered to be reduced since the 1990 listing of the owl, primarily due to the recovery of
habitats from historical losses and to implementation of the Northwest Forest Plan. However,
the threat posed by declining populations and population isolation were still considered to be
significant threats to the sub-species, particularly in the northern portions of the range (USFWS,
2004). Several new threats were identified during the 5-year review, in particular was
competition from barred owls, which was deemed to be a primary and imminent threat (USFWS,
2004). The threat of habitat loss due to catastrophic wildfire was also considered to have
increased since 1990 (USFWS, 2004). In 2006 and 2007, a panel of seven experts assessed
what they believed to be the most significant threats facing the northern spotted owl, and
ultimately agreed unanimously that the three most significant threats were competition from
barred owls, past habitat loss, and current habitat loss, i.e., timber harvest and wildfire, even
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though timber harvest on federal lands has been greatly reduced in recent years (USFWS,
2010). West Nile Virus is also considered a significant threat, although more of a future than
current threat (Courtney et al., 2004; USFWS, 2010). Inbreeding and other genetic problems
related to small population sizes were not considered imminent threats to the spotted owl when
listed (USFWS, 1990b) and recent studies have shown no indication of reduced genetic
variation in Washington, Oregon, or California (Barrowclough et al., 1999; Haig et al., 2004).
B.6.1.1 Threat from Barred Owls
Since the listing of the spotted owl in 1990, new information suggests that spotted-barred owl
hybridization owl is less of a threat than previously thought (Kelly and Forsman, 2004), but
competition with barred owls has become a greater threat (Courtney et al., 2004) than
previously thought. As of 2006, the barred owl had expanded its range south to Marin County,
California in the coastal mountain ranges (Courtney et al., 2004) and to the southern Sierra
Nevada Mountains in the more interior mountains (Steger et al., 2006). The range of the barred
owl now completely overlaps that of the northern spotted owl (Livezey, 2009a). Competition with
barred owls apparently occurs through a variety of mechanisms, including overlaps in prey
(Hamer et al., 2001) and habitat (Hamer et al., 1989; Dunbar et al., 1991; Herter and Hicks,
2000; Pearson and Livezey, 2003), as well as through agonistic encounters (Leskiw and
Gutiérrez, 1998; Pearson and Livezey, 2003).
Although barred owls were initially thought to be more closely associated with early
successional forests than spotted owls (Hamer, 1988; Iverson, 1993), more recent studies
indicate that barred owls use a broader range of habitat types than spotted owls (Courtney et
al., 2004; Livezey, 2007) with recent studies in the Pacific Northwest indicating that barred owls
use, and may sometimes prefer older/old-growth forests (Herter and Hicks, 2000; Pearson and
Livezey, 2003; Gremel, 2005; Hamer et al., 2007 ; Singleton et al., 2010). Hamer et al. (2001)
found that spotted owl and barred owl diets in the Pacific Northwest overlapped greatly (> 75
%); however, barred owl diets were more diverse than spotted owl diets (Hamer et al., 2001;
Livezey, 2007; Livezey et al., 2008), which may be the primary reason for barred owls having
much smaller home ranges than spotted owls (Hamer et. al., 2007).
Evidence of the potentially negative impacts of barred owls on spotted owls is largely indirect
and based primarily on retrospective examination of long-term data collected on spotted owls
(USFWS, 2010). Correlations between local spotted owl declines and barred owl increases
have been noted in many areas throughout the range of the northern spotted owl, form the
northern Washington Cascades (Herter and Hicks, 2000; Pearson and Livezey, 2003) and
Olympic peninsula (Wiedemeier and Horton, 2000; Gremel, 2005), to the southern Oregon
Cascades (Johnston, 2002) and coastal redwood zone in California (Schmidt, 2003).
Barred owls have been reported to negatively impact spotted owl detectability, site occupancy,
reproduction, and survival (USFWS, 2010). Olson et al. (2005) found that the detectability of
spotted owls was significantly decreased in the presence of barred owls and that the magnitude
of the effect did not vary among years. Kelly et al. (2003) found that when barred owls were
detected with 0.8 kilometers of a spotted owl territory center, occupancy of the territory by
spotted owls was significantly lower. Research by Pearson and Livezey (2003) support the
theory of decreased occupancy as they found that significantly more barred owl site-centers
were located in unoccupied Spotted Owl circles with radii of 0.8 kilometers, 1.6 kilometers, and
2.9 kilometers than in occupied circles. Furthermore, Gremel (2005) found a significant
decrease in spotted owl pair occupancy at sites with barred owls, while Olson et al. (2005)
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found declines in the probability of site occupancy when comparing territories with and without
barred owls. Presence of barred owls has also been found to have a negative effect on
reproduction in spotted owls (Olson et al., 2004). Anthony et al. (2006) found evidence for
negative effects of barred owls on apparent survival on two study areas in Washington and one
in Oregon.
Although uncertainties related to methodologies, analyses, and possible confounding factors
justify caution when interpreting data related to the interactions of barred and spotted owls, the
preponderance of evidence gathered to date is consistent with the hypothesis that barred owls
are playing a significant role in the decline of northern spotted owl populations, particularly in
Washington, parts of Oregon, and north coastal California (Courtney et al., 2004; Olson et al.,
2005).
B.6.1.2 Threats from Habitat Loss
When listed, the USFWS (1990b) estimated that spotted owl habitat had declined 60 to 88%
since the early 1800s. The majority of habitat loss during this time period was attributed to
timber harvest and land conversion activities at lower elevations of the Cascade and in the
Coast Ranges (USFWS, 1990a). Although historical habitat loss was considered a major threat
to spotted owls when listed (USFWS, 1990b), during the 5-year status review it was concluded
that past habitat loss was likely having a reduced effect compared to 1990, but was still a
current threat due to potential lag effects and synergistic interactions with other factors
(USFWS, 2004). It was also concluded that this effect would continue to decline over time
(USFWS, 2004).
Up through the time of listing, timber harvest activities on national forests was removing spotted
owl habitat at an annual rate of approximately 1% per year in California and 1.5% per year in
Oregon and Washington (USFWS, 1990b). At that time, it was projected that future rates of
habitat removal on BLM lands in Oregon would eliminate all suitable habitat on non-protected
BLM lands (except the Medford District) within the next 26 years (USFWS, 1990b). Since 1990,
few efforts have produced indices or direct estimates of trends or change in the amount of
suitable habitat for spotted owls. Recent studies have reported on landscape-level changes in
forest cover using Landsat Imagery and dramatic decreases in harvest rates were documented
between the late 1980s and early 1990s on state, federal, and private forest lands (Cohen et al.,
2002; Bigley and Franklin, 2004). Because not all forested land that is harvested is necessarily
suitable habitat for spotted owls, estimates of harvest rates do not translate directly to the
amount of spotted owl habitat lost; however, they do provide insight into harvest trends since
1980 (Bigley and Franklin, 2004), which likely correlates to decreased rates of spotted owl
habitat loss due to timber harvest. Bigley and Franklin (2004) indicated a decrease of
approximately 2.11% in the amount of suitable habitat on Federal lands resulting from rangewide management activities predicted in the Northwest Forest Plan from 1994 to 2003. More
than 75% of the management-related habitat loss during this period was in Oregon (USFWS,
2010).
Raphael (2006) estimated that approximately 7.5 million acres of spotted owl habitat existed on
non-Federal lands within California, Oregon, and Washington in 1994. Harvest rates on private
timberlands were reported by Cohen et al. (2002) for the period of the early 1970s through the
mid-1990s, as being consistently about twice the average rate of harvest on public land, with an
estimated harvest rate on private industrial timberlands of 2.4% per year during the late 1980s
and early 1990s. Harvest rates on non-industrial private forestlands increased from 0.2% in the
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1970s to rates similar to those of private industrial timberlands in the early 1990s (Bigley and
Franklin, 2004).
Raphael (2006) estimated that losses of spotted owl habitat since 1994 from non-federal timber
harvest far outpaced losses from Federal lands. It was estimated that <1% of the over 10 million
acres of higher-suitability spotted owl nesting habitat believed to have existed in 1994 (Raphael,
2006; USFWS, 2010).
Habitat is not only lost through timber harvest, but also as a result of natural events. Habitat loss
due to natural causes was 3.03% or 224,041 acres from 1994 to 2003 (USFWS, 2004), with
75% caused by wildfires and the rest by insects and disease. Wildfire is considered to be the
primary natural threat to spotted owl habitat, with its effects varying by location, fire severity, and
habitat function (USFWS, 2010). Spotted owl response to wildfire has been assessed to some
degree by several researchers (Bond et al., 2002; Gaines et al., 1997; Anthony and Andrews,
2004), and spotted owls have been documented using a variety of habitat types within burned
areas, including areas which experienced moderate burning (Gaines et al., 1997; Clark, 2007;
King et al., 1997; Anthony and Andrews, 2004). In some cases areas of low to moderate
severity burns may still function as nesting habitat (Gaines et al., 1997; Clark, 2007; Bond et al.,
2009), but it is unknown if there is a threshold of high severity fire within a nesting core area that
would preclude nesting (USFWS, 2010). Roosting has been documented in stands experiencing
the full range of fire severity, but more commonly in low to moderate fire severity areas which
maintained a high canopy closure and a large tree component (Clark, 2007; Bond et al., 2009).
Spotted owls have also been observed foraging in all levels of burn severity, and may even be
attracted to habitat edges where burned areas meet unburned areas (Clark, 2007; Bond et al.,
2009). Wildfire not only impacts habitats, but may also cause direct mortality to spotted owls
(Gaines et al., 1997).
B.6.1.3 West Nile Virus
Although considered a threat to spotted owls (USFWS, 2010), the ultimate effect of West Nile
Virus (WNV) on spotted owl populations is not well understood. WNV has killed millions of wild
birds since it arrived in North America in 1999 (McLean et al., 2001; Caffrey, 2003; Marra et al.,
2004); however, there is a great deal of variation in the susceptibility to infection and mortality
rates of infected individuals among bird species (Courtney et al., 2004). Although, health
officials expect WNV to eventually spread throughout the range of the spotted owl (Courtney et
al., 2004), it is unknown how WNV will ultimately affect spotted owl populations. Mosquitoes are
the primary vectors of the virus. Mammalian prey may also play a role in spreading WNV among
predators, like spotted owls (USFWS, 2010). Predators, including owls, which prey on small
mammals, can contract the disease by eating infected prey (Garmendia et al., 2000; Komar et
al., 2001).
Courtney et al. (2004) offer two scenarios for the likely outcome of spotted owl populations
being infected by WNV: One is that because spotted owl populations are widely distributed and
number in the thousands, they can tolerate severe, short-term population reductions due to
WNV, while the other is that WNV will cause unsustainable mortality, resulting in long-term
population declines and extirpation from parts of the spotted owl’s current range. Although one
captive spotted is known to have contracted WNV and died (Gancz, 2004), no documented
cases have been identified in wild spotted owls (USFWS, 2010). The threat of WNV on spotted
owl populations remains more of a future threat than a current threat (Courtney et al., 2004;
USFWS, 2010).
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B.6.2 Fisher
There are numerous potential threats, which could impact populations of fisher in California;
however, three primary threats are considered to be the most significant currently (CDFG,
2010). The three primary threats facing fisher populations in California are loss of habitat due to
timber harvest activities and catastrophic fire, and small population size (CDFG, 2010). Of the
three primary threats, loss of habitat due to timber harvest is more prominent in the range of the
northern California population, while the southern Sierra Nevada population is more likely to be
threatened by small population size and catastrophic fire (CDFG, 2010).
B.6.2.1 Threats from Habitat Loss (Timber Harvest and Wildfire)
The reduction in late-seral forest habitat in California due to timber harvest has been well
documented, with Laudenslayer (1985) reporting that late-seral forests on National Forest lands
had declined by 50% in California, from an estimated 4 million acres in 1900 to 2 million acres in
1985. Beardsley et al. (1999) conducted a comparative study of late-seral forests in the Sierra
Nevada, and reported that only 11% of the timber in the Sierra Nevada was currently identified
as late seral, most of which occurred at high elevations. The CDFG considers the harvest of
late-seral forest, and especially the removal of key late-seral habitat elements, to be a potential
threat to fisher (CDFG, 2010). Although many younger seral stage forests with high canopy
cover may provide suitable foraging habitat, they are not likely to provide for denning and
resting unless they also provide the late seral habitat elements necessary to sustain those
activities, i.e., large trees and snags with cavities (CDFG, 2010). Two studies of fisher in
northwestern California indicated that timber harvest resulting in habitat modification lead to
reductions in fisher density and survival (Buck et al., 1994, Truex et al., 1998; however, fishers
have documented to occur and reproduce at relatively high densities in heavily managed
landscapes with long histories of timber harvest in coastal northwestern California (Klug, 1997;
Thompson, 2008; Higley and Matthews, 2009). While timber harvesting can negatively affect
various aspects of fisher habitat at various scales, the extent to which studies have
demonstrated that harvesting has negatively affected fisher populations or created large, e.g.,
size of fisher home range, areas of unsuitable habitat in northern California is unknown (CDFG,
2010).
While timber harvest practices cause anthropogenic alteration or loss of habitat, natural
phenomenon also impact habitats. Catastrophic wildfire is considered a primary threat to fisher
habitat, especially in the southern Sierra Nevada (CDFG, 2010). While low intensity fires may
have a beneficial effect on habitat and prey populations, high intensity stand-replacing fires
often burn and destroy large tracts of existing forest (CDFG, 2010). Removal of canopy cover by
intense fires, which may be replaced by heavy shrub and regenerative forest cover in a decade
or two, may be considered a relatively short-lived impact relative to the loss of late-seral
elements (large trees and snags with cavities) required for resting and denning, which may take
hundreds of years to be replaced.
Fire suppression has changed the forest structure in the Sierra Nevada by causing an increase
in fire return interval (FRI); whereas historical (pre-1860s) FRIs in the Sierra mixed conifer zone
were consistently <25 years and characterized by low intensity burns (Skinner and Chang,
1996), current FRIs in the Sierra mixed conifer zone are between 185-644 years (Skinner and
Chang, 1996; McKelvey and Busse, 1996; McKelvey et al., 1996). Along with the dramatic
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increase in FRI, have come increased severity, intensity, and spatial coverage of forest fires in
the late 20th century (Skinner and Chang, 1996; Lutz et al., 2009).
Catastrophic wildfire could impact fisher populations in a variety of ways, including direct
mortality, destruction of habitat, impacting prey species, and isolation and fragmentation of
suitable fisher habitat (Green et al., 2008). Destruction and isolation of fisher habitat in the
southern Sierra Nevada is expected to synergistically interact with low population size and low
genetic variability to increase the risk to the southern Sierra Nevada fisher population (Spencer
et al., 2008). With the possible exception of the coastal redwood zone, wildfire may also pose a
threat to fisher in northwestern California (CDFG) in a similar manner that it does for spotted
owls in the interior region of Northwestern California (Courtney et al., 2004). Recent
compilations of fire data for the North Coast Ranges (Stuart and Stephens, 2006), Klamath
Mountains (Skinner et al., 2006), and Southern Cascades (Skinner and Taylor, 2006) suggest
increased fuel loads and increasing areas of high intensity fires have resulted from decades of
fire suppression in these areas. Extensive timber management has created forests more prone
to high severity fires in these regions (Frost and Sweeney, 2000; Stuart and Stephens, 2006).
Together, increased fuel loads (Stuart and Stephens, 2006; Skinner et al., 2006; Skinner and
Taylor, 2006) and extensive timber management that has created forests more prone to high
intensity burns may suggest that some risk to fisher populations in northern California exists
from catastrophic wildfire (CDFG, 2010).
The CDFG considers wildfire a potential threat to both fisher and their habitat in the southern
Sierra Nevada more so than in northern California, and believes ameliorating the risk of
catastrophic fire deserves the significant management consideration being given to it by the US
Forest Service (CDFG, 2010).
B.6.2.2 Small Population Size
The Southern Sierra Nevada fisher population is separated from the northern California
population, and from fisher populations in British Columbia and other parts of North America
(Zielinksi et al., 1995). This isolation precludes genetic interchange, increasing the vulnerability
of both California populations. Aubry and Lewis (2003) considered the inability of isolated fisher
populations to support one another demographically or to colonize currently unoccupied areas
within their historical range to be significant conservation concerns. Although genetic isolation
may promote adaptations to local conditions, Drew et al. (2003) concluded that continued
isolation was a greater risk than the potential benefits of local adaptation. Wisely et al. (2004)
documented high levels of genetic diversity in coastal fisher populations, but found a north to
south decreasing trend in genetic diversity within west coast populations. Heterozygosity and
allelic richness decreased from British Columbia to California and Wisely et al. (2004) found that
although heterozygosity was relatively low in the California populations, it was somewhat higher
in the northern California populations than in southern Sierra Nevada populations. Wisely et al.
(2004) also mentioned inbreeding depression, reduced ability to adapt to changing
environments, increased vulnerability to stochastic events and environmental changes as
potentially adverse ramifications of population isolation and reduced gene flow and suggested
that immediate conservation action might be warranted for west coast fisher populations.
Although southern Sierra populations exhibit low genetic diversity and high genetic structure
which suggested that they may be vulnerable to extinction (Wisely et al., 2004), northern
California populations have slightly higher genetic diversity and less genetic structure, which in
combination with larger population sizes, suggest that the potential threat to northern
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populations are likely not as acute as those faced by the southern Sierra population (CDFG,
2010). Because genetic diversity is lower than that found within British Columbia populations,
continued study and monitoring of the northern California population is warranted (CDFG,
2010).
Powell and Zielinski (2005) evaluated the population using the population matrix modeling
software VORTEX to investigate the potential effects of removing animals from that population.
The authors cautioned the model’s output is an index of population viability for the purpose of
investigating possible effects of translocation projects, not a dependable estimate of the
probability of extinction of the population. Assuming an initial population size of 1000 fishers in
northwestern California and a carrying capacity of 2000 (±250) animals, the authors modeled a
5% probability of extinction over the 100 year modeling period. Halving the initial population size
increased the probability of extinction by 1%. The authors also estimated that the removal of 20
fishers per year (five fishers from each of four different subpopulations) for 8 years would
increase the probability of extinction <5% and would not jeopardize the population.
The model used by Powell and Zielinski (2005) rests on various assumptions about the
population and environmental conditions, and the authors expressed concern about their
assumptions regarding the effects of timber harvest, the rate of timber harvest, fisher vital rates,
and the sex ratio of adult fishers. In particular, they stated the difficulty of building multi-year
effects of timber harvesting activities on fisher subpopulations into the model “may lead to
somewhat optimistic forecasts on the viability of the northwestern California population.” This
caveat is important, because to the best of our knowledge, there are no published studies on
the effects of timber harvest, and its rate, on fisher vital rates. Additionally, the analysis was
conducted without considering information that suggested that fisher, particularly females, may
be declining on Hoopa Tribal lands. Powell and Zielinski (2005) noted the model would have to
be revised, by varying the adult sex ratio to account for such a potential scenario. As noted
earlier, the population size of fishers in the southern Sierra Nevada is considered low. Because
the population is isolated, it is more at risk of extirpation by a variety of stochastic influences
(Spencer et al., 2008). Examples of stochastic events include successive years of drought that
deplete prey populations for fisher, and/or one or more catastrophic fires in a short time frame.
There is also the potential for the accumulation of deleterious mutations to negatively affect
population growth, and mutation accumulation and extinction time are highly sensitive to habitat
fragmentation. There is a critical level of habitat connectivity that must be maintained for
efficient selection against deleterious mutations. Because the interaction between mutation
accumulation and metapopulation demography is synergistic, an assessment of metapopulation
viability based only on demographic forces is especially likely to underestimate the risk of
extinction (Higgins and Lynch, 2001).

B.6.3 Marten
Loss, modification, and fragmentation of habitat are considered significant ongoing threats to
the remaining population of martens in northwestern California (Hamlin et al., 2010). The marten
has been extirpated from as much as 99% of its historical distribution in northwestern California
(Hamlin et al., 2010). Past timber harvest activities have eliminated much of the late-seral
forests in coastal northern California, and due to the specialized habitat requirements of
martens, such as large diameter live trees, snags, and logs, it will likely take decades for habitat
with the necessary structural characteristics to support martens to regenerate (Hamlin et al.,
2010). With approximately 38% of the occupied range in northwestern California located on
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lands currently available for timber harvest, it is unlikely that these lands will support a viable
marten population without a management strategy to maintain key habitat elements (Hamlin et
al., 2010). Wildfire that removes structural components such as overstory canopy, large logs or
dense understory shrubs may greatly alter habitat essential to martens (Hamlin et al., 2010).
Roads may fragment suitable habitats and provide corridors for movement of potential
predators, e.g., bobcats and coyotes (Hamlin et al., 2010). Trapping of martens remains legal in
coastal Oregon, while trapping of martens has been illegal in California for several decades. In
California, incidental capture of martens while targeting other species may still create a risk to
the species, and should be monitored to assess that risk (Hamlin et al., 2010). Management
activities that encourage growth of other mesocarnivore populations may also be considered a
threat to marten populations, as some of these species, e.g., fisher and bobcat, may
opportunistically kill martens when encountered (Hamlin et al., 2010).
B.6.3.1 Habitat Loss
Habitat loss due to loss, degradation, and fragmentation of suitable forest habitats due to timber
harvest, wildfire, fuels reduction projects, and roads, are threats to the marten in northwestern
California (Hamlin et al., 2010).
Timber harvest has eliminated most late-successional forests on private lands in coastal
northern California. Approximately 2.6% of the original late-successional coast redwood forest
currently remains in north coastal California, occurring primarily in reserves on State and
Federal land where it is protected from timber harvest (Hamlin et al., 2010). The majority of
coast redwood forests have been logged one or more times, primarily using even-aged
silvicultural methods. Privately owned industrial timber lands are often managed under relatively
short rotations (50-years), which preclude development of late-successional forest
characteristics that are important to martens, such as large diameter logs, snags, and trees
(Hamlin et al., 2010). In north coastal California, marten populations currently occur only in
coastal forest habitats with a dense, spatially-extensive, shade tolerant shrub layer (Slauson
and Zielinski, 2007b), where little timber harvest has occurred. Maintenance of this shrub layer
may be critical to the restoration of this subspecies (Slauson and Zielinski, 2007b). Coastal
forests managed on short rotations have reduced complexity of the shrub and herb layers
(Slauson and Zielinski, 2007b) and Zielinski et al. (2001) believe past and current timber harvest
in the coast redwood region is the most plausible reason for the absence of martens throughout
most of their historical range in north coastal California.
Martens are most often found resting in structural elements that require more than a century to
develop (Slauson and Zielinski, 2009). Loss of these elements can reduce the suitability of
forested areas for martens (Slauson and Zielinski, 2004). Slauson (2003) found that the
detection probability for marten increased with increasing maximum patch size of latesuccessional forest and the minimum patch size necessary to identify potential marten home
range areas was 445 acres of late-successional forest with dense shrub cover. Several factors
may have significant influence on the future occupancy of regenerated habitat by martens,
including the proximity to currently occupied sites, population size, and connecting corridors
(Hamlin et al., 2010). Along with the reduction of late-successional forest, the continued
simplification of forest structure and forest fragmentation is also of concern (Cooperrider et al.,
2000).
Wildfire is also considered a threat to marten populations in northwestern California (Hamlin et
al., 2010). The frequency and intensity of fires increase with distance from the ocean and
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elevation (Sawyer et al., 2000). In the Douglas-fir and tanoak region of the Six Rivers National
Forest, where the remnant population of martens is located, fire continues to be an important
disturbance factor (Jimerson et al., 1996). The effects of fire vary, with high-severity fires
tending to eliminate late-successional forest (Hamlin et al., 2010).
While fire poses a low risk in coastal redwood communities, the extant marten population
primarily utilizes Douglas fir-tanoak communities and may be more vulnerable to lightningignited fires (Hamlin et al., 2010). The frequency of these types of fires has increased in recent
years and there is a potential that climate change issues may further exacerbate this threat
(Hamlin et al., 2010). In the past 12 years, approximately one-third of the occupied range of
martens in northwestern California has burned due to the wildfires (Hamlin et al., 2010). In
2008, a complex of lightening fires burned approximately 20% of the marten occupied range
(Slauson et al., 2009b).
The 2008 fires may have contributed to the 42% decline in occupancy detected in the
northwestern California marten population between 2000-2001 and 2008 (Hamlin et al., 2010).
Due to its small population size and limited range, martens in northwestern California may be
significantly threatened by future wildfires, a threat which is expected to continue and potentially
increase in the future (Hamlin et al., 2010).
Fuels management projects designed to lower fire risks may be critical in reducing the potential
for catastrophic wildfire impacts on martens (Hamlin et al. 2010); however, if not done properly,
these same practices may have potential negative effects on martens and their habitat (Hamlin
et al., 2010). Prescribed burning may impact natal dens and displace martens if done during the
breeding season (Hamlin et al., 2010) and significant loss of the shrub layer may reduce habitat
suitability, due to reduction in prey abundance or improved access by competitors (Slauson and
Zielinski, 2004). There are potential long-term benefits from carefully designed fuels
management projects as they minimize the loss of late-successional stands due to wildfires
(Hamlin et al., 2010). The effects of fuels reduction projects will depend on amount and type of
fuel removed and the location of treatments relative to suitable and/or occupied habitat (Hamlin
et al., 2010). Other forest management activities, e.g., salvage and hazard tree removal, also
have the potential to degrade habitat by reducing the number of large trees, snags, and logs.
Roads may impact martens through direct habitat removal, habitat fragmentation, road kill
mortality, and disturbance from noise and human activities (Hamlin et al., 2010). U.S. Highway
101 likely represents a significant barrier separating the known population of martens from the
late-successional coast redwood forests in Redwood National and State Park (RNSP; Slauson
and Zielinski, 2003). Roads may also modify habitat by creating linear openings, which facilitate
increases in the presence and abundance of generalist forest predators, e.g., cougar, gray fox,
and bobcat, in forest interiors, which may lead to increased risk of predation for martens
(Slauson and Zielinski, 2010).
B.6.3.2 Trapping
American martens were highly valued in the fur trade and virtually unregulated trapping before
the 1920s severely reduced populations by the early 1900s (Strickland, 1994). Excessive
harvest may reduce to a point where it takes years to recover, and may result in long-term loss
of genetic variation (Strickland, 1994). Grinnell et al. (1937) found records of individual trappers
taking 35 and 50 martens within a few miles of the coast, e.g., east of Big Lagoon and Loleta, in
one winter. The California Fish and Game Commission closed the trapping season in all or parts
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of Del Norte, Humboldt, Siskiyou, and Trinity counties in 1946 due to declining harvests
(Twining and Hensley, 1947). Although the effects of trapping and/or poisoning likely contributed
to the decline and extirpation of historical marten populations in northwestern California
(Slauson and Zielinski, 2007c), decades of protection from trapping has not resulted in the
recovery of marten populations in the region (Slauson and Zielinski, 2004). Although targeted
trapping of martens is illegal in California, it is currently legal to trap other fur-bearing mammals
that may occur in marten habitat, including bobcat and gray fox. Trapping is still legal in
southern coastal Oregon. Although data does not exists to assess incidental trapping-related
injury or mortality, the required use of non-body gripping traps, i.e., box traps, suggests that if
trapped, martens should be released unharmed (Hamlin et al., 2010). Due to the remote
location of the occupied habitat and the aforementioned trapping restrictions, it is assumed that
mortalities and injuries from legal incidental capture of martens are infrequent (Hamlin et al.,
2010).
B.6.3.3 Disease
Mortality from disease or predation may be a significant threat to martens in northwestern
California, primarily due to the small size of the extant population (Hamlin et al., 2010). Species
with small populations are subject to rapid declines in the number of individuals as a result of
environmental fluctuations, such as a disease outbreak or increased predation (Primack, 1993).
Gabriel et al. (2008) investigated the prevalence of several pathogens within the mesocarnivore
community on the Hoopa Valley Indian Reservation in northeastern Humboldt County and found
a combined total of 63 gray foxes, ringtails (Bassariscus astutus), raccoons (Procyon lotor), and
skunks (Spilogale putorius and Mephitis mephitis) showed prior exposure to canine distemper
virus (2% of individuals), canine parvovirus (30%), canine adenovirus (9%), West Nile virus
(6%), Anaplasma phagocytophilum (50%), and Toxoplasma gondii (40%). Of 20 animals tested
for active infections, 15% were found to be infected by A. phagocytophilum and 19% were found
to be actively shedding canine parvovirus (Gabriel, 2008). Although disease has the potential to
be a threat due to the extremely small population size (<100 individuals), the Service stated that
they were not aware of any evidence suggesting that martens were currently threatened by
disease (Hamlin et al., 2010).
B.6.3.4 Predation
Mortality from predation could be another significant threat for the marten because of its small
population size (Hamlin et al., 2010). Strickland et al. (1982) summarized reports of martens
being preyed upon by coyotes, fishers, red foxes (Vulpes vulpes), cougars, eagles (Aquila
chrysaetos, Haliaeetus leucocephalus), and great horned owls (Bubo virginianus). Bull and
Heater (2001) documented 18 martens killed by predators in their northeastern Oregon study
area: 44% by bobcats, 22% by raptors, 22% by other martens, and 11% by coyotes.
The distribution of mesocarnivores in coast redwood forests has changed over the last 80 years
(Slauson and Zielinski, 2007b); with the distribution of martens dramatically declining in coastal
forests, while fisher and gray fox, have maintained their interior distributions and appear to have
expanded their distributions in coastal forests (Slauson and Zielinski, 2007b). Slauson and
Zielinski (2007b) found fishers and gray foxes typically occupied forest types with shrub
densities that were naturally lower and rarely detected them in coastal forest with extensive
shrub cover. Dense, spatially extensive shrub layers may provide the smaller-bodied martens
an advantage over larger-bodied carnivores (Slauson et al., 2007).
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Slauson and Zielinski (2010) showed that bobcats and gray foxes tend to frequent roads in the
coast redwood region and suggested that roads may be facilitating the presence and
abundance of these species in dense-shrub landscapes. This increase in bobcats and gray
foxes may lead to increased risk of predation for martens if encounters with the larger-bodied
carnivores occur on roads, where martens are more vulnerable than in forest interiors (Slauson
and Zielinski, 2010). Slauson and Zielinski (2010) hypothesized that the most significant threats
likely responsible for the marten decline included disease and intraguild predation (Slauson and
Zielinski, 2010).

B.6.4 Tree voles
The ecology and habitat requirements of tree voles are not well understood. As such, threats to
the species have not been well documented. Two primary threats to the persistence of tree vole
populations are loss of habitat and habitat fragmentation.
B.6.4.1 Loss of Habitat
Loss of habitat within the range of the tree vole is primarily caused by timber harvest, as wildfire
threats in the coastal mountains are generally not as great as in more interior forests. Because
tree voles are often patchily distributed, timber harvest has the potential to remove entire
colonies. Additionally, timber harvest may reduce habitat quality through removal of
structural components important to tree voles, e.g., deformed trees, large live trees and
snags. As occupied habitat is removed or degraded due to timber harvest, local tree vole
populations are put at risk due to increased risks of predation and their poor ability to
disperse to other suitable habitats.
B.6.4.2 Fragmentation
Forest fragmentation may threaten the persistence of tree voles as they are not know to
disperse long distances (Dunk et al. 2009). As landscapes become highly fragmented due to
timber harvest or other disturbances, e.g., wildfire, windthrow, the colonization of new sites by
dispersing voles may become difficult. It is unknown if the time required for colonization of new
sites is due to the delayed development of suitable stand structure necessary to support vole
populations or if it is related to the time necessary for voles to disperse from adjacent stands.
Thompson and Diller (2002) reported anecdotal observations of vole nests in stands 10 to 16
years-old, and suggested that the source distance of colonizing voles may increase the time for
colonization beyond the age when stands are structurally suitable for occupation. Fragmentation
of suitable habitats may limit dispersal and colonization of suitable habitats by tree voles,
leaving the long-term viability of tree voles in some regions dependent on the long-term survival
of vole colonies in occupied stands.
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C.1

INTRODUCTION

Appendix C is a compilation of published and unpublished reports resulting from numerous
surveys, studies and monitoring that Green Diamond undertook for the Plan Area Covered
Species. The earliest of these studies started in 1989 with the initial Northern Spotted Owl (NSO)
surveys of Green Diamond’s (formerly Simpson Timber Company’s) ownership. The NSO
surveys and studies continue to the present, but Green Diamond collected the data summarized
here from 1990-2006. Green Diamond initiated work on fisher with a graduate thesis in 1994 and
continued with various other studies through 2006. Although Green Diamond collected incidental
information on tree voles from 1990 to the present, the formalized studies were primarily
restricted to 1994-1996. The results of all of these investigations, along with continuing scientific
progress in assessing habitat and populations of the Covered Species inhabiting Green
Diamond’s properties prompted development of the conservation strategy described in Section 5.

C.2

NSO STUDIES AND MONITORING

The complete compilation, analyses, summaries and conclusions of all NSO surveys and
monitoring from 1990-2006 are in the Northern Spotted Owl Habitat Conservation Plan (HCP),
Ten-Year Review Report (Ten-Year Review), completed and submitted to the US Fish and
Wildlife Service (USFWS) in 2010 (Section C.2). This review of the original NSO HCP was
mandated to evaluate the overall workings of the HCP and the fundamental biological premise
on which the conservation strategy was based. The Ten-Year Review evaluated the take amount
and impact, provided new definitions of foraging and nesting habitat, reviewed previous research
about NSO biology and its primary prey and provided an assessment of the long-term viability of
Plan Area NSO. This report represents possibly the most comprehensive review ever conducted
of any NSO population, based on the single largest NSO dataset in existence. The Ten-Year
Review provided the fundamental premise for the NSO conservation program in Section 5 of the
FHCP and included future projections of NSO habitat that will be the basis for determining the
success of the FHCP. The following is a complete copy of the 232-page Ten-Year Review followed
by an 11-page Addendum A of future habitat projections for NSO and fisher.
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FISHER STUDIES AND MONITORING

Section C.3 is a review of all fisher work that was conducted on Green Diamond’s (and formerly
Simpson’s) ownership. A review of all the studies conducted from 1994-2006 was completed in
2009 and submitted to the California Department of Fish and Game. The submittal was in
response to a request from the Department for all fisher information that could be used for a
fisher status review within the state.
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Resource Company an additional analysis of fisher occupancy rates.
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C.4

TREE VOLE STUDIES

Section C.4 is a copy of a published study of the relative abundance, nest site characteristics
and nest dynamics of red tree voles on managed timberlands in coastal northwest California.
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Appendix D. Summary
of
Green
Diamond
Resource Company’s Forest Habitat Conservation
Plan Riparian and Geologic Measures.
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D.1 INTRODUCTION
The Forest Habitat Conservation Plan (FHCP) includes enforceable Riparian Management Zone
(RMZ) prescriptions and protection of geologically unstable areas beneficial to the Covered
Species as a landscape management commitment to promote retention and development of
late seral habitat in a dendritic network across the Plan Area. Although initially created through
the Aquatic Habitat Conservation Plan that currently mandates their implementation, these
prescriptions are also incorporated as enforceable commitments of this FHCP to promote
protections for terrestrial Covered Species within riparian zones where only a single light
selection harvest (variable 0-30% canopy removal) is allowed during the life of the Plan.
Prescriptions for RMZs and geologically unstable areas provide a substantial conservation
benefit for the Covered Species and they encumber over 25% of the Plan Area through
extremely limited or no timber harvest. Accordingly, they are an important factor in the Service’s
consideration of whether this FHCP minimizes and mitigates take to the maximum extent
practicable.

D.1.1 Riparian Management Measures
D.1.1.1 Class I RMZ Width
Green Diamond will apply a riparian management zone (RMZ) of at least 150 feet (slope
distance) on each bank of all Class I watercourses. The width will be measured from the
watercourse transition line or from the outer Channel Migration Zone (CMZ) edge where
applicable.
Where the floodplain is wider than 150 feet on one side, the outer zone of the RMZ will extend
to the outer edge of the floodplain. An additional buffer will be added to the RMZ immediately
adjacent to a floodplain, as follows:
Side Slopes

Additional Floodplain Buffer

0-30%

30 feet

30-60%

40 feet

>60%

50 feet

D.1.1.1.1 Inner Zone RMZ Width
Green Diamond will establish an inner zone within the RMZ, the width of which will depend upon
the streamside slope in accordance with the following:
Side Slopes

Inner Zone Width

0-30%

50 feet

30-60%

60 feet

>60%

70 feet

D.1.1.1.2 Outer Zone RMZ Width
Green Diamond will establish an outer zone of the RMZ within the RMZ, which will extend from
the outside limit of the inner zone edge to at least 150 feet from the bankfull channel (or CMZ
edge) with the additional floodplain buffer set forth above.
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D.1.1.2 Conservation Measures within Class I RMZs
During the life of the Plan, Green Diamond will carry out only one harvest entry into Class I
RMZs, which will coincide with the even-aged harvest of the adjacent stand. Green Diamond will
apply the restrictions in this subsection of Section D.1.1 during such entry. If cable corridors
through RMZs are necessary to conduct intermediate treatments (e.g., commercial thinning) in
adjacent stands prior to even-aged harvest, Green Diamond will apply the restrictions in this
section except harvesting of trees in the RMZs will be limited to cable corridors only. Any cable
roads established in the RMZ as part of the intermediate treatment will, to the extent feasible, be
reused during the even-aged entry in the adjacent stands. These Class I RMZs will be subject to
the restrictions identified in Section D.1.1.2.
D.1.1.2.1 Overstory Canopy Closure
1.
2.
3.

Green Diamond will retain at least 85% overstory canopy closure within the inner zone.
At least 70% canopy overstory closure will be retained within the outer zone.
CDF protocol in effect as of the date of the Plan will be used for sampling overstory
canopy cover to determine compliance with the overstory canopy closure requirements.

D.1.1.2.2 Retention Based on Bank Stability
1.
2.

Within the RMZ, Green Diamond will harvest no trees that contribute to maintaining bank
stability.
Redwoods will be preferentially harvested over other conifers.

D.1.1.2.3 Conifer Density Requirements
1. If the inner zone is predominantly composed of hardwoods (it contains <15 conifer stems
per acre that are >16 inches dbh), Green Diamond will take no conifers from the inner
zone.
2. No harvesting within the RMZ will be undertaken that would reduce the conifer stem
density within the RMZ to <15 conifer stems that are >16 inches dbh per acre.
D.1.1.2.4 Retention Based on Likelihood to Recruit
The following criteria will be used to identify trees within the RMZ as potential candidates for
marking to harvest due to their low likelihood of recruitment to the watercourse. (The
determination of trees to be marked within the RMZ will be predicated on ensuring that
overstory canopy retention standards and slope stability measures are met (Sections D.1.1 and
D.2.2), as well as ensuring that trees that are likely to recruit to the watercourse are not marked
for harvest.)
Criteria for trees that have a low likelihood of recruiting are:
1.
2.
3.
4.
5.

Tree has an impeded “fall-path” to the stream (e.g., upslope family members of a clonal
group blocked by downslope stems); or
Tree or the majority of the crown weight of the tree is leaning away from stream and the
tree is not on the stream bank or does not have roots in the stream bank or stream; or
The distance of the tree to the stream is greater than the height of the tree; or
Tree is on a low gradient slope such that gravity would not carry the fallen tree into the
stream or objects such as trees and large rocks impede its recruitment path; or
Tree is not on an unstable area or immediately downslope of an unstable area; or
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6.

Harvesting of the tree will not compromise the stream bank or slope stability of the site
or directly downslope of the site.

D.1.1.2.5 Tree Falling for Safety Purposes
Trees may be felled within RMZs to create cable yarding corridors as needed to ensure worker
safety, subject to the canopy closure requirements set forth above. Such trees will be part of the
harvest unit. This measure supersedes Section D.1.1.2.4 (retention based on likelihood to
recruit) when required by law.
D.1.1.2.6 Equipment Exclusion Measures
The Class I RMZ is an equipment exclusion zone (EEZ), except for a) existing roads and
landings; b) construction of new spur roads to extend operations outside the RMZ; c) road
watercourse crossings; d) skid trail watercourse crossings; e) designated skid trail intrusions;
and f) an outside edge of a road that partially intrudes into the RMZ either along the top margin
of the RMZ at the head of a watercourse or into the lateral margin of the RMZ to avoid crossing
a watercourse (e.g. for the construction of a switch-back).
The exception for skid trail watercourse crossings is only applicable when the following
conditions are met:
1.

2.
3.

4.

Construction and use of skid trail watercourse crossings within the RMZ may occur only
when construction and use of alternative routes to otherwise inaccessible areas outside
of the RMZ would result in substantially greater impacts to aquatic resources.
Preference shall be given to utilizing existing skid trail watercourse crossing sites in the
RMZ over establishing new skid trail watercourse crossing sites in the RMZ.
Skid trail watercourse crossings shall not be constructed or used in the RMZ to provide
access to RMZs for the purpose of their harvest.
Within the Class I RMZ, trees may be felled to facilitate skid trail watercourse crossing
construction and use. All such felled trees will be retained as downed wood in the RMZ
and will be counted towards estimated reductions in full tree equivalent (FTE) values and
reductions in potential recruitment of LWD.
Green Diamond will submit to the Service an explanation, justification, and map of any
proposed skid trail watercourse crossings as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for skid trail intrusions is only applicable when the following conditions are met:
1.
2.

3.
4.

RMZ hillslopes are <25%.
Construction and use of skid trails within the RMZ may occur only when construction and
use of alternative routes to otherwise inaccessible areas outside of the RMZ would result
in substantially greater impacts to aquatic resources. Preference shall be given to
utilizing existing skid trails in the RMZ over construction of new skid trails in the RMZ.
Skid trails will not be constructed or used in the RMZ to provide access to RMZs for the
purpose of their harvest.
Within the RMZ, only trees <10 inches in dbh may be felled to facilitate skid trail use. All
such felled trees will be retained as downed wood in the RMZ and will be counted
towards estimated reductions in FTE values and reductions in potential recruitment of
LWD.
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5.

Green Diamond has submitted to the Services an explanation, justification, and map of
the proposed skid trail and use in the RMZ as part of the informational copy of the THP
notice of filing.

The exception for a new road to partially intrude into the RMZ is only applicable when the
following criteria are considered and conditions are met:
1. Alternatives to constructing the road within the RMZ (such as other road locations,
steeper road grades, crossing a watercourse, vegetation removal within the RMZ) have
been evaluated.
2. For lateral RMZ intrusions, RPFs must consider and provide a discussion for the
management of road runoff, road grade, side slopes, unstable slopes, riparian
vegetation removal (comparison of basal area), other road locations and minimization of
new watercourse crossings.
3. For intrusions into RMZs at the head of a watercourse, RPFs must consider and provide
a discussion for the same issues identified for lateral RMZ intrusions as well as obtain
geologic review for evaluation of potential headwall swales, cut slope heights and fill
slopes to confirm this exception has lower potential of sediment delivery and slope
failure than installing a watercourse crossing.
4. The road intrusion will encroach no more than 50 feet into the RMZ, must retain a
minimum 50 foot vegetated filter strip between the road and watercourse, and the total
length of the RMZ intrusion will be limited to 300 feet.
5. Road intrusions within the RMZ may occur only if it will have the least amount of impact
to the riparian area and aquatic resources compared to the alternatives.
6. Green Diamond will submit to the Services a discussion of each item above and provide
an explanation, justification, and map of the proposed road construction intrusion in the
RMZ as part of the informational copy of the THP notice of filing.
D.1.1.2.7 Management-related Ground Disturbance Treatment
1.
2.
3.

Any ground disturbance caused by management activities that is larger than 100 square
feet within an RMZ will be mulched and seeded or otherwise treated to reduce the
potential for sediment delivery from sheet and gully erosion.
Minimum standards for seeding and mulching operations are 30 pounds per acre of
seed and a minimum mulching depth of two inches, covering at least 90% of the surface
area.
Hand-constructed firelines (established by removing the duff and litter layers to expose,
but not disturb, the mineral soil) will not be subject to the 100-square foot ground
disturbance standard, but other measures will be applied as necessary to ensure that
hand-constructed firelines within a Class I RMZ do not deliver sediment to Class I
watercourses.

D.1.1.2.8 Snag Retention Measures
Green Diamond will retain all safe snags within the RMZ, and fall and leave unsafe snags onsite.
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D.1.1.2.9 Inner Zone Salvage
Green Diamond will not carry out salvage within the inner zone of the Class I RMZ. If any part of
the salvageable piece is in the inner zone, the entire piece will be left.
D.1.1.2.10

Floodplain or CMZ Salvage

Green Diamond will not carry out salvage within an identified floodplain or CMZ.
D.1.1.2.11

Outer Zone Salvage

Within the outer zone of the Class I RMZ Green Diamond will conduct salvage operations only
of downed trees and if all of the following criteria is met:
1.
2.
3.

The wood is not currently, and is unlikely in the future to be, incorporated into the
bankfull channel (including wood located below unstable areas);
The wood is not contributing to bank or slope stability; or
The wood is not positioned on a slope such that it can act to intercept sediment moving
toward the stream.

D.1.1.3 Class II RMZ Width
1.
2.
3.
4.

Green Diamond will establish an RMZ of at least 75 or 100 feet on each bank of all
Class II watercourses.
A 75-foot minimum buffer will be used on the first 1,000 feet of 1st order Class II
watercourses (Class II-1 watercourses). Downstream of this first 1000-foot section, the
RMZ will be expanded to at least 100 feet.
A 100-foot minimum buffer will be used on all 2nd order or larger Class II watercourses
(Class II-2 watercourses).
Where a 1st order Class II watercourse flows directly into a Class I watercourse, the
Class II RMZ will be at least 100 feet on each bank for the first 200 feet of channel
upstream of the Class I RMZ boundary, after which the Class II RMZ will be dictated by
the length of the stream, as per #2 above.

D.1.1.3.1 Inner Zone RMZ Width
Green Diamond will establish an inner zone within the RMZ, the width of which will be 30 feet
measured from the first line of perennial vegetation.
D.1.1.3.2 Outer Zone RMZ Width
Green Diamond will establish an outer zone of the RMZ within the RMZ, which will extend the
remaining 45 feet or 70 feet (depending on whether it is a Class II-1 watercourse or a Class II-2
watercourse, respectively).
D.1.1.4 Conservation Measures within Class II RMZs
During the life of the Plan, Green Diamond will carry out only one harvest entry into Class II
RMZs, which will coincide with the even-aged harvest of the adjacent stand. Green Diamond will
apply the restrictions in this Section D.1.1.4 during such entry. If cable corridors through RMZs
are necessary to conduct intermediate treatments (e.g., commercial thinning) in adjacent stands
prior to even-aged harvest, Green Diamond will apply the restrictions in this section except
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harvesting of trees in the RMZs will be limited to the cable corridors only. Any cable roads
established in the RMZ as part of the intermediate treatment will, to the extent feasible, be
reused during the even-aged entry in the adjacent stand. These Class II RMZs will be subject to
the restrictions identified in Section D.1.1.4.
D.1.1.4.1 Overstory Canopy Closure
1.
2.

Green Diamond will retain at least 85% overstory canopy closure within the inner zone.
At least 70% overstory canopy closure will be retained within the outer zone.

D.1.1.4.2 Retention Based on Bank Stability
Within the RMZ, Green Diamond will harvest no trees that contribute to maintaining bank
stability. Redwoods will be preferentially harvested over other conifers.
D.1.1.4.3 Retention Based on Likelihood to Recruit
Riparian management zones along the first 200 feet of the Class II RMZ adjacent to the Class I
RMZ will be subject to the same criteria that are listed in section D.1.1.2.4 to determine possible
candidate trees for marking due to their low likelihood of recruitment.
D.1.1.4.4 Tree Falling for Safety Purposes
Trees may be felled within RMZs to create cable yarding corridors as needed to ensure worker
safety, subject to the canopy closure requirements set forth above. Such trees will be part of the
harvest unit.
D.1.1.4.5 Equipment Exclusion Measures
The Class II RMZ is an EEZ, except for a) existing roads and landings; b) construction of new
spur roads to extend operations outside the RMZ; c) road watercourse crossings; d) skid trail
watercourse crossings; e) designated skid trail intrusions; and f) an outside edge of a road that
partially intrudes into the RMZ either along the top margin of the RMZ at the head of a
watercourse or into the lateral margin of the RMZ to avoid crossing a watercourse (e.g. for the
construction of a switch-back).
The exception for skid trail watercourse crossings is only applicable when the following
conditions are met:
1.

2.
3.
4.

Construction and use of skid trail watercourse crossings within the RMZ may occur only
when construction and use of alternative routes to otherwise inaccessible areas outside
of the RMZ would result in substantially greater impacts to aquatic resources.
Preference shall be given to utilizing existing skid trail watercourse crossing sites in the
RMZ over establishing new skid trail watercourse crossing sites in the RMZ.
Skid trail watercourse crossings shall not be constructed or used in the RMZ to provide
access to RMZs for the purpose of their harvest.
Within Class II-1 RMZs, trees may be felled and harvested to facilitate skid trail
watercourse construction and use. All harvested trees will be counted towards estimated
reductions in FTE values and reductions in potential recruitment of LWD.
Within Class II-2 RMZs, trees may be felled to facilitate skid trail watercourse crossing
construction and use. All such felled trees shall be retained as downed wood in the RMZ
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5.

and shall be counted towards estimated reductions in FTE values and reductions in
potential recruitment of LWD.
Green Diamond will submit to the Services an explanation, justification, and map of any
proposed skid trail watercourse crossings as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for skid trail intrusions is only applicable when the following conditions are met:
1.
2.

3.
4.

5.

RMZ hillslopes are <25%.
Construction and use of skid trails within the RMZ may occur only when construction and
use of alternative routes to otherwise inaccessible areas outside of the RMZ would result
in substantially greater impacts to aquatic resources. Preference shall be given to
utilizing existing skid trails in the RMZ over construction of new skid trails in the RMZ.
Skid trails will not be constructed or used in the RMZ to provide access to RMZs for the
purpose of their harvest.
Within the RMZ, only trees <10 inches in dbh may be felled to facilitate skid trail use. All
such felled trees shall be retained as downed wood in the RMZ and shall be counted
towards estimated reductions in FTE values and reductions in potential recruitment of
LWD.
Green Diamond has submitted to the Services an explanation, justification, and map of
the proposed skid trail and use in the RMZ as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for a new road to partially intrude into the RMZ is only applicable when the
following criteria are considered and conditions are met:
1. Alternatives to constructing the road within the RMZ (such as other road locations,
steeper road grades, crossing a watercourse, vegetation removal within the RMZ) have
been evaluated.
2. For lateral RMZ intrusions, RPFs must consider and provide a discussion for the
management of road runoff, road grade, side slopes, unstable slopes, riparian
vegetation removal (comparison of basal area), other road locations and minimization of
new watercourse crossings.
3. For intrusions into RMZs at the head of a watercourse, RPFs must consider and provide
a discussion for the same issues identified for lateral RMZ intrusions as well as obtain
geologic review for evaluation of potential headwall swales, cut slope heights and fill
slopes to confirm this exception has lower potential of sediment delivery and slope
failure than installing a watercourse crossing.
4. The road intrusion will encroach no more than 50 feet into the RMZ, must retain a
minimum 50 foot vegetated filter strip between the road and watercourse, and the total
length of the RMZ intrusion will be limited to the total width of the RMZ.
5. Road intrusions within the RMZ may occur only if it will have the least amount of impact
to the riparian area and aquatic resources compared to the alternatives.
6. Green Diamond will submit to the Services a discussion of each item above and provide
an explanation, justification, and map of the proposed road construction intrusion in the
RMZ as part of the informational copy of the THP notice of filing.
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D.1.1.4.6 Management-related Ground Disturbance Treatment
1.
2.
3.

Green Diamond will mulch and seed any area where ground disturbance caused by
management activities is larger than 100 square feet within a Class II RMZ, or otherwise
treat the area to reduce the potential for sediment delivery from sheet and gully erosion.
Minimum standards for seeding and mulching operations are 30 pounds per acre of
seed and a minimum mulching depth of two inches, covering at least 90% of the surface
area.
Hand-constructed firelines (established by removing the duff and litter layers to expose,
but not disturb, the mineral soil) will not be subject to the 100-square foot ground
disturbance standard, but other measures will be applied as necessary to ensure that
hand-constructed firelines within a Class II RMZ do not deliver sediment to Class II
watercourses.

D.1.1.4.7 Snag Retention
Green Diamond will retain all safe snags within the RMZ, and will fall unsafe snags and leave
them onsite.
D.1.1.4.8 Inner Zone Salvage
Green Diamond will not conduct salvage on downed trees within the inner zone. If any part of
the salvageable piece is in the inner zone, the entire piece will be left.
D.1.1.4.9 Outer Zone Salvage
Green Diamond will carry out salvage operations within the outer zone only of downed trees and
if all of the criteria listed in Section D.1.1.2.11 are met.
D.1.1.5 Class III Protections
Green Diamond will apply one of two tiers of protection measures within Class III watercourses
in accordance with HPA Groups and slope gradient (the average slope as measured with a
clinometer, starting from the watercourse bank and running upslope for a distance of 50 feet),
as follows:
HPA Group

Slope Gradient

Smith River

<65%=Tier A
>65%=Tier B

Coastal Klamath

<70%=Tier A
>70%=Tier B

Korbel

<65%=Tier A
>65%=Tier B

Humboldt Bay

<60%=Tier A
>60%=Tier B
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D.1.1.6 Class III Tier A Protection Measures
D.1.1.6.1 Equipment Exclusion Zone
Green Diamond will establish a 30-foot EEZ, except for a) existing roads; b) road watercourse
crossings; c) skid trails; and d) skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the following
conditions are met:
1.

2.
3.

Construction and use of skid trail watercourse crossings within the Class III EEZ may
occur only when construction and use of alternative routes to otherwise inaccessible
areas outside of the EEZ would result in substantially greater impacts to aquatic
resources. Preference shall be given to utilizing existing skid trail watercourse crossing
sites in the Class III over establishing new skid trail watercourse crossing sites in the
Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.
Green Diamond will submit to the Services an explanation, justification, and map of any
proposed skid trail watercourse crossings as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for skid trail intrusions is only applicable when the following conditions are met:
1.
2.

3.
4.

5.

EEZ hillslopes are less than 25 percent.
The location and use of skid trails within the EEZ may occur only when the use of
alternative routes to otherwise inaccessible areas outside of the EEZ would result in
substantially greater impacts to aquatic resources. Intrusion into the EEZ is preferred if
the alternative routes would result in greater road length and additional watercourse
crossings. Preference will be given to utilizing shovel logging equipment and using
existing skid trails in the EEZ over locating new skid trails in the EEZ.
Skid trails will not be used in the EEZ to provide access to EEZs for the purpose of their
harvest.
All bare mineral soil greater than 100 square feet created by management activities
within the EEZ, will be mulched or treated with slash to adequately cover the exposed
soil area prior to any onset of rain or upon completion of operations, whichever occurs
first.
Green Diamond has submitted to the Services an explanation, justification, and map of
the proposed entry into the EEZ as part of the informational copy of the THP notice of
filing.

D.1.1.6.2 LWD Retention
Green Diamond will retain all LWD on the ground (not including felled trees) within the EEZ.
D.1.1.6.3 Site Preparation
Green Diamond will not ignite fire during site preparation within the EEZ.
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D.1.1.7 Class III Tier A Modified Protection Measures
Green Diamond will apply Modified Tier A Class III protection measures within Known Tracts,
which have been determined to contain a high proportion of Highly Erodible Soils, and to areas
within Coho Planning Watersheds in the AHCP Planning Area, where Highly Erodible Soils
exist.
On areas outside of Known Tracts within Coho Planning Watersheds in the AHCP/CCAA
Planning area, when a forester finds soil conditions that may constitute Highly Erodible Soils
during THP layout, Green Diamond will consult with a Professional Geologist to confirm the
presence and extent of the Highly Erodible Soils on the THP areas. Coho Planning Watersheds
are defined by CDFG as all CalWater 2.2 Planning Watersheds where CDFG has documented
coho salmon to be present during or after 1990.
Highly Erodible Soils are soils that are prone to surface erosion. These include Tonnini's or
Wildcat Group derived soils, or soils with similar properties that are derived from uplifted marine
sediments, and that are composed primarily of sands or silts. There are several mapped
bedrock units (composed of no competent bedrock material - i.e., gravels, cobbles, or boulders
are not present) in the region that are known to possess these characteristics and they include,
but are not limited to, uplifted marine terraces, the Hookton formation, the Falor formation, the
lower member of the Rio Dell formation, and the upper member of the Eel River formation.
D.1.1.7.1 Equipment Exclusion Zone
Green Diamond will establish a 30-foot EEZ, except for a) existing roads; b) road watercourse
crossings; and c) skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the following
conditions are met:
1.

2.
3.

Construction and use of skid trail watercourse crossings within the Class III EEZ may
occur only when construction and use of alternative routes to otherwise inaccessible
areas outside of the EEZ would result in substantially greater impacts to aquatic
resources. Preference shall be given to utilizing existing skid trail watercourse crossing
sites in the Class III over establishing new skid trail watercourse crossing sites in the
Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.
Green Diamond will submit to the Services an explanation, justification, and map of any
proposed skid trail watercourse crossings as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for skid trail intrusions is only applicable when the following conditions are met:
1.
2.

EEZ hillslopes are less than 25 percent.
The location and use of skid trails within the EEZ may occur only when the use of
alternative routes to otherwise inaccessible areas outside of the EEZ would result in
substantially greater impacts to aquatic resources. Intrusion into the EEZ is preferred if
the alternative routes would result in greater road length and additional watercourse
crossings. Preference will be given to utilizing shovel logging equipment and using
existing skid trails in the EEZ over locating new skid trails in the EEZ.
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3.
4.

5.

Skid trails will not be used in the EEZ to provide access to EEZs for the purpose of their
harvest.
All bare mineral soil greater than 100 square feet created by management activities
within the EEZ, will be mulched or treated with slash to adequately cover the exposed
soil area prior to any onset of rain or upon completion of operations, whichever occurs
first.
Green Diamond has submitted to the Services an explanation, justification, and map of
the proposed entry into the EEZ as part of the informational copy of the THP notice of
filing.

D.1.1.7.2 Hardwood Retention
1. Green Diamond will retain a minimum of 15 square feet of basal area of hardwoods per
acre where it exists before harvest, including the largest hardwoods available for this
purpose.
2. Green Diamond will retain all hardwoods when less than 15 square feet basal area is
present before harvest.
D.1.1.7.3 Conifer Retention
1. Green Diamond will retain all sub-merchantable conifers.
2. Green Diamond will retain all channel trees and trees that have boles that overlap the
edge of the channel zone.
D.1.1.7.4 LWD Retention
Green Diamond will retain all LWD on the ground (not including felled trees) within the EEZ.
D.1.1.7.5 Snag Retention
Green Diamond will retain all safe snags.
D.1.1.7.6 Understory Vegetation Retention
Green Diamond will retain at least 50% of understory vegetation following completion of yarding
operations.
D.1.1.7.7 Site Preparation
Green Diamond will not ignite fire during site preparation within the EEZ.
D.1.1.8 Class III Tier B Protection Measures
D.1.1.8.1 Equipment Exclusion Zone
Green Diamond will establish a 50-foot EEZ, except for a) existing roads; b) road watercourse
crossings; and c) skid trail watercourse crossings.
The exception for skid trail watercourse crossings is only applicable when the following
conditions are met:
Forest HCP
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1.

2.
3.

Construction and use of skid trail watercourse crossings within the Class III EEZ may
occur only when construction and use of alternative routes to otherwise inaccessible
areas outside of the EEZ would result in substantially greater impacts to aquatic
resources. Preference shall be given to utilizing existing skid trail watercourse crossing
sites in the Class III over establishing new skid trail watercourse crossing sites in the
Class III.
Within Class III EEZs, trees may be felled and harvested to facilitate skid trail
watercourse crossing construction and use.
Green Diamond will submit to the Services an explanation, justification, and map of any
proposed skid trail watercourse crossings as part of the informational copy of the THP
notice of filing (Section 5.3.7).

The exception for skid trail intrusions is only applicable when the following conditions are met:
1.

EEZ hillslopes are less than 25 percent.

2.

The location and use of skid trails within the EEZ may occur only when the use of
alternative routes to otherwise inaccessible areas outside of the EEZ would result in
substantially greater impacts to aquatic resources. Intrusion into the EEZ is preferred if
the alternative routes would result in greater road length and additional watercourse
crossings. Preference will be given to utilizing shovel logging equipment and using
existing skid trails in the EEZ over locating new skid trails in the EEZ.
Skid trails will not be used in the EEZ to provide access to EEZs for the purpose of their
harvest.
All bare mineral soil greater than 100 square feet created by management activities
within the EEZ, will be mulched or treated with slash to adequately cover the exposed
soil area prior to any onset of rain or upon completion of operations, whichever occurs
first.
Green Diamond has submitted to the Services an explanation, justification, and map of
the proposed entry into the EEZ as part of the informational copy of the THP notice of
filing.

3.
4.

5.

D.1.1.8.2 Hardwood Retention
Green Diamond will retain all hardwoods and nonmerchantable trees within the EEZ except
where necessary to create cable corridors or for the safe falling of merchantable trees.
D.1.1.8.3 Site Preparation
Green Diamond will not ignite fire during site preparation within the EEZ.
D.1.1.8.4 Conifer Retention
1.
2.

Green Diamond will retain conifers where they contribute to maintaining bank stability or
if they are acting as a control point in the channel.
A minimum average of one conifer 15 inches dbh or greater per 50 feet of stream length
within the EEZ will be retained.

D.1.1.8.5 LWD Retention
Green Diamond will retain all LWD on the ground (not including felled trees) within the EEZ.
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D.1.2 Slope Stability Measures
Implementation of the Plan involves and requires close coordination and cooperation between
registered professional foresters (RPFs) and professional geologists (PGs) who will work
together to accomplish the designated tasks. Any Covered Activities that involve geologic issues
and require the expertise of a PG would need to be carried out by, or occur under the
supervision of, a PG as required by California law. See Business and Professions Code §§7800
et seq. These provisions apply within the Plan Area regardless of Plan approval and permit
issuance.
D.1.2.1 Steep Streamside Slopes
D.1.2.1.1 Identification
During THP layout, Green Diamond will identify all steep streamside slopes leading to Class I or
II watercourses with the following characteristics within the proposed THP area:
Revised HPA Groups and Slope Gradient Threshold
SSS HPA Group
Smith River (Includes Wilson
Creek)
Interior Klamath

Korbel

HPAs

Slope Gradient

Smith River
Interior Klamath
Coastal Lagoons, Little River, Redwood
Creek, North Fork Mad River, Mad River,
Humboldt Bay, Eel River
Coastal Klamath HPA
Class I
Class II-2

65%
65%

55%

Class II-1
Coastal Klamath HPA Group
65%
70%
(SSSMU 1)
75%
Coastal Klamath HPA Group
75%
85%
(SSSMU 2)
Note: (a) Coastal Klamath HPA was broken into two distinct Steep Streamside Slope Morphologic Units
(SSSMU) based on data from the SSS Delineation project. As a result there are specific slope gradient
thresholds for each SSSMU and watercourse Class (except for Class II-1 streams where there was
insufficient data to delineate gradients for both SSSMUs). (b) Minimum area assessed; The average
slope gradient must exceed the slope threshold for at least 100 feet of lineal stream distance to be
considered a SSS zone.
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D.1.2.1.2 Slope Distance
Where steep streamside slopes have been identified in the THP area, Green Diamond will
create a Steep Streamside Slope (SSS) zone with the following maximum widths:
Distance (ft)
SSS HPA Group

Class I

Class II2

Class II1
80

Smith River (Includes Wilson Creek)

100

75

Coastal Klamath (SSMU 1)

240

110

Coastal Klamath (SSMU 2)

425

195

Interior Klamath

195

100

90

Korbel

135

110

105

135

Note: (a) Coastal Klamath HPA was broken into two distinct Steep Streamside
Slope Morphologic Units (SSSMU) based on data from the SSS Delineation
project. (b) Minimum area defined; The minimum area defined as SSS must be
at least as wide as the inner zone of the corresponding RSMZ (70 feet on Class
I’s and 30 feet on Class II’s).
D.1.2.1.3 SSS Outer and Inner Zone Distances
1.
2.

3.

The SSS zone will be comprised of an inner zone (Riparian Slope Stability Management
Zone [RSMZ]) and an outer zone (Slope Stability Management Zone [SMZ]).
The width of the RSMZ will be the same as the applicable RMZ set forth in Section
D.1.1.1, except where a qualifying slope break exists within that distance the RSMZ may
only extend to the slope break or where the maximum slope distance for a SSS, set forth
in Section D.1.2.1.2, is less than the corresponding RMZ. A “qualifying slope break” is an
interruption of slope gradient of sufficient degree and scale to reasonably impede
sediment delivery to watercourses from shallow landslides originating above the slope
break.
The width of the SMZ will be either the remainder of the distance to the default maximum
SSS distance for that HPA or to a qualifying slope break, whichever is shorter.

D.1.2.1.4 RSMZ Inner and Outer Zone Distances
1.
2.

3.

The RSMZs will be comprised of an inner zone and an outer zone.
The inner zone of RSMZs on all Class I watercourses will be 70 feet, except where a
qualifying slope break exists within that distance the RSMZ inner zone may only extend
to the slope break, and the outer zone, if any, will be the remainder of the applicable
RMZ distance except where a qualifying slope break exists within that distance.
The inner zone of RSMZs on all Class II watercourses will be 30 feet, except where a
qualifying slope break exists within that distance then the RSMZ inner zone may only
extend to the slope break, and the outer zone, if any, will be the remainder of the
applicable RMZ distance except where a qualifying slope break exists within that
distance.

D.1.2.1.5 Prescriptions for RSMZs in the Coastal Klamath HPA
In the Coastal Klamath HPA, Green Diamond will not conduct harvesting in RSMZs.
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D.1.2.1.6 Prescriptions for RSMZs in All HPAs except Coastal Klamath
1.
2.

On Class I and Class II-2 watercourses, Green Diamond will not conduct harvesting on
the inner zone of the RSMZ and there will be 85% overstory canopy retention in the
outer zone of the RSMZ.
On Class II-1 watercourses, Green Diamond will retain 85% overstory canopy in the
inner zone of the RSMZ and 75% overstory canopy in the outer zone of the RSMZ.

D.1.2.1.7 Default Prescriptions for SMZs
1.
2.
3.

4.

The silviculture prescription employed within SMZs will be single tree selection, as that
term is defined in the Glossary of the Plan.
Even spacing of unharvested trees will be provided where the trees are available to
allow it, and all hardwoods will be retained. All species and size classes represented in
pretreatment stands will be represented post-harvest where feasible.
If cable corridors through SMZs are necessary to conduct intermediate treatments (e.g.,
commercial thinning) in adjacent stands prior to even-aged harvest, Green Diamond will
apply the restrictions in this section except harvesting of trees in the SMZs will be limited
to cable corridors only. Any cable roads established in the SMZ as part of the
intermediate treatment will, to the extent feasible, be reused during the even-aged entry
in the adjacent stands. The SMZs will be subject to the restrictions identified in Section
D.2.1.1.
Where no SMZ is identified, the standard default prescriptions for RMZs will apply.

D.1.2.1.8 Tree Falling for Safety and Cable Yarding
Green Diamond may fall trees within RSMZs and SMZs for worker safety and to create cable
yarding corridors of up to 25 feet in width.
D.1.2.1.9 Road Construction
Green Diamond’s road construction will avoid RSMZs and SMZs where feasible. Where such
zones cannot be avoided or where major road reconstruction is required, the road alignment
within a RSMZ or SMZ will be evaluated by a PG and a RPF with experience in road
construction in steep forested terrain. In addition, Green Diamond will submit to the Services an
explanation, justification, and a map of the proposed exception as part of the informational copy
of the THP notice of filing (Section 5.3.7).
D.1.2.2 Headwall Swales
D.1.2.2.1 Identification
During THP layout, Green Diamond will identify all headwall swales within the proposed THP
area based primarily on field observations by trained and qualified personnel of slope qualities
that are characteristic of the landform. Field review of headwall swale areas will focus on slope
characteristics that are considered at present to be most important to landslide processes in
such areas. These characteristics include slope steepness (typically >70%) of the slopes, slope
composition and structure, slope and soil drainage characteristics, the appearance of a concave
or inverted teardrop- or spoon-shaped slope, the relative degree of slope convergence, the
presence of a build-up of colluvium or a thick colluvial mantle, various vegetative indicators, and
the apparent landslide history of the site and similar sites in the area. Perhaps the most
important physical characteristic of a headwall swale is its location at the headwaters of a
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watercourse. Green Diamond will use the SHALSTAB computer model analysis (>1/4 ac) using
a 10m DEM or better and a q/T less than or equal to –2.8) as a screening tool to identify areas
that may be more likely to contain headwall swales than the general landscape.
D.1.2.2.2 Default Prescription
The default prescription for headwall swales is uniform across the Plan Area and is not subject
to adaptive management.
D.1.2.2.3 Silvicultural Prescription
1.
2.
3.
4.

The silviculture prescription employed on a field verified headwall swale will be single
tree selection (as defined in the Glossary of the Plan).
Even spacing of unharvested trees will be provided where the trees are available to
allow it, and all hardwoods will be retained.
All species and size classes represented in pretreatment stands will be represented
post-harvest where feasible.
There will be only one harvesting entry in headwall swales during the term of the
Permits.

D.1.2.2.4 Tree Falling for Safety and Cable Yarding
Green Diamond may fall trees on a field verified headwall swale for worker safety and to create
cable yarding corridors of up to 25 feet in width.
D.1.2.2.5 New Road Construction
Green Diamond’s new road construction will avoid field-verified headwall swales where feasible.
Where such areas cannot be avoided or where road reconstruction is required, the terrain will
be evaluated by a PG and RPF with experience in road construction in steep forested terrain. In
addition, Green Diamond will submit to the Services an explanation, justification, and a map of
the proposed exception as part of the informational copy of the THP notice of filing (Section
5.3.7).
D.1.2.3 Deep-Seated Landslides
D.1.2.3.1 Identification
All active deep-seated landslides identified by RPFs within the proposed THP area that meet
one of the following two criteria will trigger the conservation measures identified in this
subsection:
1.

2.

First Criterion: A scarp or ground crack that exhibits at least three inches of horizontal
displacement or at least six inches of vertical displacement that typically exposes bare
mineral soil, but that may be partially revegetated, and where field observations clearly
indicate that the movement occurred within approximately the past 100 years; or
Second Criterion: A convex, lobate landslide toe that exhibits indicators of instability that
can be interpreted based on ground conditions or forest stand characteristics to have
been active within approximately the past 100 years.
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D.1.2.3.2 Default Prescription for Active Deep-seated Landslides
1.
2.

Where neither criterion in Section D.2.1.3.1 is exhibited, other conservation measures in
the Plan may apply and the California FPRs will apply, but no default prescription will be
required. The California FPRs will also apply to all parts of deep-seated landslides.
The default prescription for deep-seated landslides is uniform across the Plan Area and
is not subject to adaptive management.

D.1.2.3.3 Harvesting near Active Deep-seated Landslides Identified by the First Criterion
Where an active deep-seated landslide exhibits the first criterion stated in Section D.2.1.3.1,
Green Diamond will not harvest within 25 feet upslope from the identified scarp or ground crack.
D.1.2.3.4 Harvesting near Active Deep-seated Landslides Identified by the Second Criterion
Where an active deep-seated landslide exhibits the second criterion stated in Section D.2.1.3.1,
Green Diamond will not harvest on the toe or within 25 feet upslope from the inflection point of
the convex, lobate landslide toe.
D.1.2.3.5 Tree Falling for Safety and Cable Yarding
Green Diamond may fall trees on active deep-seated landslides for worker safety and to create
cable yarding corridors of up to 25 feet in width.
D.1.2.3.6 New Road Construction
Green Diamond will not construct new roads across active deep-seated landslide toes or
scarps, or on steep (>50% gradient) areas of dormant slides, without approval by a PG and a
RPF with experience in road construction in steep forested terrain.
D.1.2.4 Shallow Rapid Landslides
This conservation measure will apply only to field-verified individual shallow rapid landslides that
are at least 200 square feet in plan view and that observably delivered sediment to a
watercourse or exhibit indicators of instability with the potential to deliver sediment directly to a
watercourse. This conservation measure will not apply to road related failures. Road related
failures will be addressed by the road maintenance plan.
1.

2.

The default prescription for landslides that do meet the above listed criteria will be no cut
within the landslide boundaries, and a minimum of 70% overstory canopy within 50 feet
above a slide and 25 feet on the sides of a slide. Site-specific geologic review of this
default prescription, pursuant to Section D.1.2, may result in an alternative prescription
for shallow rapid landslides.
Green Diamond’s new road construction will avoid landslides that meet the above listed
criteria where feasible. Where such areas cannot be avoided or where major road
reconstruction is required, the terrain will be evaluated by a PG and RPF with
experience in road construction in steep forested terrain. In addition, Green Diamond will
submit to the Services an explanation, justification, and a map of the proposed exception
as part of the informational copy of the THP notice of filing (Section 5.3.7).
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75’

75’
1000’

75’

1st order
Class II
(Example C)

2nd order
Class II
(Example B)

1st order
Class II
(Example A)

100’
100’

200’

100’

Class I

150’

150’

Example A
The RMZ on the first 1000 feet of a 1st order channel, (a small, typically intermittent, headwater
stream with no tributaries), will be at least 75 feet. Downstream of this first 1000-foot section,
the RMZ will expand to at least 100 feet.
Example B
All 2nd order or greater Class II watercourses will have a minimum 100-foot RMZ. Example B
shows two first order channels, with 75-foot RMZs, joining to form a 2nd order channel, which
has a 100-foot RMZ.
Example C
Where a 1st order Class II watercourse flows directly into a Class I watercourse, the Class II
RMZ will be at least 100 feet on each bank for the first 200 feet Of channel upstream of the
Class I RMZ boundary, after which the Class II RMZ will be dictated by the length of the stream,
as per example A.

Figure D-1. Class II riparian management zones.

Forest HCP

E-1

Appendix E. Terrestrial Retention of Ecosystem
Elements (TREE)
TABLE OF CONTENTS
Appendix E.
E.1

Terrestrial Retention of Ecosystem Elements (TREE).................................E-1

Terrestrial Retention of Ecosystem Elements (TREE) .................................................E-2

E.1.1

Green Diamond Resource Company Introduction and Background ....................E-2

E.1.2

Wildlife Species Positively Influenced by Retention of Green Wildlife Trees,
Snags and Coarse Woody Debris..........................................................................E-4

E.1.3

Guidelines for Green Tree Retention ....................................................................E-4

E.1.3.1 Criteria for Establishing the Need for Green Tree Retention in Harvest Units ..E-5
E.1.3.2

Types of green tree retention .........................................................................E-6

E.1.3.3

Placement of green tree retention ..................................................................E-7

E.1.4

Guidelines for Snag Retention...............................................................................E-7

E.1.4.1

Snag Recruitment ...........................................................................................E-7

E.1.5

Guidelines for Coarse Woody Debris Retention ...................................................E-8

E.1.6

Hardwood Areas ....................................................................................................E-8

E.1.7

Pre-Commercial Thinning ......................................................................................E-9

E.1.8

Commercial Thinning .............................................................................................E-9

E.1.9

Directions for Use of Live Tree Retention Scorecard..........................................E-10

E.1.9.1
E.1.10

Live Tree Retention Scorecard and Definitions ...........................................E-11

Training ................................................................................................................E-17

Forest HCP

E-2

E.1 TERRESTRIAL RETENTION OF ECOSYSTEM ELEMENTS (TREE)
E.1.1 Green Diamond Resource Company Introduction and Background
Green Diamond Resource Company has had a landscape plan for retaining upland forest
structure since the implementation of its Northern Spotted Owl Habitat Conservation Plan in
1992 (Green Diamond, 1992). Since that time, field experience related to the efficacy of leaving
upland structure has resulted in the evolution of the guidelines and criteria that govern the
spatial distribution, type, and amount of retained structure. Implementation of Green Diamond’s
Aquatic Habitat Conservation Plan (AHCP) in 2007 (Green Diamond, 2007) resulted in
additional refinement to the amount and distribution of retained terrestrial habitat. The TREE is
focused on habitat areas and habitat elements that are essential to specific behaviors of
vertebrate species that reside on Green Diamond’s ownership. It discusses the amount, spatial
arrangement and types of habitat or habitat elements retained across this dynamic landscape.
The vital role of trees with decay, snags and downed coarse woody debris (CWD) in forest
ecosystems has been well documented and Green Diamond recognizes the critical importance
of sustaining these elements in the forests that it manages. In addition to the role that these
habitat elements play in the ecology of many fungal, nonvascular plant, and invertebrate
species, a variety of wildlife species are directly dependent on snags or CWD for nest/den/rest
sites and as primary sites for foraging. The primary cavity excavators (woodpeckers) are
particularly well known for their connection to snags, but other species (e.g. owls, fishers and
others) have vital links through secondary use of snags, CWD and decaying live trees.
Although decaying wood is a vital element in all forest ecosystems, its average abundance
varies among forest types and the temporal and spatial distribution of snags and CWD can vary
substantially within the same forest type. In addition to the total quantity of dead wood, the size
distribution may be important to certain species. All sizes of snags and CWD are likely to be
utilized by certain species, but the larger size are more likely to be limiting simply because it
takes longer to generate the larger size classes once they are lost from a landscape. Along with
considerations of quantity and size class distributions, there is the additional factor that not all
tree species have equal potential value as snags or CWD. Trees that are prone to heart rot are
generally more valuable as snags and CWD. Such tree species tend to be selected by most
primary and secondary cavity users because, during the decay process, they tend to be hard on
the outside and soft (decayed) on the inside. Snags that decay from the inside out are suitable
for cavity excavation and support a complex detrital-dependent community of species (fungi,
saprophytes and invertebrates). In addition, trees that are prone to heart rot are more likely to
develop internal cavities while living, which is the only mechanism by which hollow logs are
produced. Some species of trees that are resistant to internal rot may have limited value to
many of the dead wood-dependent species, but they have the potential to provide long lasting
structural forest elements. The high natural variability between and within forest types along with
the many other considerations discussed above has made it virtually impossible to establish
critical thresholds for the maintenance of snags and CWD.
Throughout Green Diamond’s ownership there are differences in the amounts of dead wood
even though much of the pattern was produced through management activities rather than
natural processes. In spite of the anthropogenic impacts on the distribution of dead wood, there
is a sequence of biotic communities (ecocline) as one moves from west to east. In the more
coastal areas, forest stands are predominately redwood with relatively few hardwoods other
than red alder, which occur primarily in the riparian areas. Since redwood is highly resistant to
heart rot, it decomposes very slowly and often contributes large amounts of dead wood in a
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stand. In addition, because of their longevity, large redwoods develop many structural
deformities (e.g. fire scars, broken tops, basal hollows and etc.) that provide an important
source of long-lasting structural cover and diversity within the forest. However, the decay
resistance of redwood may also have a negative aspect for dead wood associated species. Due
to the resistance to heart rot, redwood is likely to produce snags that are difficult to excavate for
use by primary and secondary cavity nester. Similarly, redwood logs decompose from the
outside inward so they lack the quality of having a hard outer bark with decomposing moist
heartwood that is prime habitat for a variety of small mammals, herptiles and invertebrates.
Douglas fir and numerous hardwood species become a more dominant component of stands at
greater distances inland from the coast. In addition, Douglas fir and many hardwood species are
more susceptible to heart rot and produce high quality snags and logs for use by dead wood
associated species.
Corresponding with this vegetational west-east transition is a change in the vertebrate species
associated with snags and logs. Green Diamond has documented a west-east distributional
gradient for fishers, spotted owls and red tree voles. (The pattern associated with the voles is
probably more related to direct utilization of Douglas fir for food rather than an association with
decadent trees.) Anecdotal observations indicate that the same pattern holds for pileated
woodpeckers and other woodpecker species such as the acorn woodpecker. Although Green
Diamond’s management goals include maintaining dead wood throughout its ownership, the
greatest emphasis is placed on those regions where it will have the greatest benefit for the most
species. In addition, there are adjacent public lands that can provide an abundance of this
wildlife structure in portions of Green Diamond’s ownership (e.g. state and national parks or
Forest Service late successional reserves), which can partially provide for dead wood values at
a landscape level of analysis.
While snags and CWD are important components of forest ecosystems, living trees with decay,
hollow living trees, trees with natural cavities, and remnant or legacy trees also play a key role
in forest ecosystems. Similar to snag development, structures on living trees often take many
decades or centuries to develop and are typically dependent upon natural stochastic events
such as lightning, fire, severe storms and natural pathogens. It is important to identify and focus
retention on these structures since they are living and will likely persist on the landscape for
many years. Living trees with decay are also likely candidates to develop into snags. The living
trees with existing structure are prime candidates for retention in harvest units, but other live
trees that have low economic value and can be minor stand components should be strongly
considered for retention. Examples of these conifer species are hemlock, cedar and grand fir.
Hemlock and cedar are known to harbor or develop structures important to wildlife such as
mistletoe brooms and complex limb formations. These species are commonly subordinate
species in the overstory canopy and will contribute additional vertical diversity to the canopy. A
variety of hardwood species within forest stands also contribute to increased wildlife species
diversity, and they accommodate essential behaviors of many species. Our data indicates that
hardwoods are important stand components of nest groves for spotted owls and data on fishers
shows that females frequently select tanoak trees with cavities as their natal and maternal den
sites. We also suspect that the positive relationship of successful nest sites of spotted owls with
hardwoods is related to increased prey diversity at the nest stand level or the increased canopy
diversity from hardwood species contributes to survival of fledged owlets by providing “hiding” or
escape cover. A downy owlet is often more difficult to sight within the branches and foliage of
evergreen hardwoods relative to exposed lateral branches of conifer trees.
Regardless of the tree species involved, it is important to consider live trees, snags or downed
woody debris that have critical or vital conservation value. Primary consideration should be
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given to live trees, snags and coarse woody debris that currently provide or are most likely to be
become critical habitat elements on the landscape. The concept of a “critical habitat element”
refers to something that is relatively rare on a managed landscape, takes a long time to develop
(greater than a single rotation) and is linked to some behavior (reproduction, foraging) of a
vertebrate species in such a way that the loss of the habitat element would likely result in a
substantial population reduction of the species on the landscape. This concept is incorporated in
the attached live tree retention scorecard, which has been adopted as part of this plan to assist
foresters and wildlife biologists in selecting the trees that have the greatest benefit to a variety of
wildlife species.

E.1.2 Wildlife Species Positively Influenced by Retention of Green Wildlife Trees,
Snags and Coarse Woody Debris
The following are some examples of vertebrate species believed to be dependent on or strongly
associated with critical habitat elements found on managed timberlands. Included with each
species is the critical habitat element it is known to use. The species are ranked with their
approximate relative dependence on these habitat elements.
1.

Marbled murrelet – large conifers with large lateral branches (Note: This habitat element
on managed lands is not likely to be suitable for maintaining a population of murrelets.
All the studies to date indicated that a contiguous stand of old growth is necessary to
support murrelets.)
2. Spotted owl – large trees with cavities and structural deformities
3. Fisher – large trees with cavities, internal hollows and mistletoe brooms, downed hollow
logs and hardwoods (tanoak) with cavities
4. Several bat species (e.g. Townsend’s bat) – large trees with basal hollows and loose
bark with crevices
5. Pileated woodpecker – large live trees and snags with heart rot
6. Tree vole – medium to large trees with structural deformities and “candelabra” tops
7. Bald eagle – large trees above the surrounding canopy with large lateral limbs or
structural deformities
8. Peregrine falcon – large green trees or snags with broken tops or fire scar-formed
depressions or platforms
9. Vaux’s swift – large fire scarred trees or snags with internal hollows
10. Purple martin – large trees or snags with cavities that are located in open areas
11. Osprey – large trees or snags above the surrounding canopy with broken tops or large
lateral branches
12. Marten – large trees with cavities, snags, large hollow logs, brush piles

E.1.3 Guidelines for Green Tree Retention
The guidelines for green tree retention are based on standards initially developed under Green
Diamond’s 1992 spotted owl HCP. Although these retention guidelines were initially developed
specifically to accelerate the development of future habitat for spotted owls, it is these same
trees that will likely contribute to the development of future snags.
The following guidelines apply to clear-cut harvesting of even-age young growth stands.
Harvesting using other silvicultural methods not described in this document or in other types of
stands will require the site-specific considerations of company wildlife biologists, operational
managers and foresters to determine appropriate retention standards. Despite the following
guidelines, it is important to remember that the goal is to retain critical habitat elements and
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promote the development of future spotted owl or other wildlife habitat within a managed
landscape, which may best be achieved utilizing a flexible and adaptive approach.
E.1.3.1 Criteria for Establishing the Need for Green Tree Retention in Harvest Units
The original tree retention guidelines were established prior to Green Diamond’s Aquatic Habitat
Conservation Plan, but this document now serves as the foundation for habitat retention across
the ownership. It is essential to understand the provisions of Green Diamond’s aquatic HCP
(AHCP) to predict the influence of this plan on habitat for owls and other terrestrial species. The
AHCP provides protection of geologically unstable areas and protection of riparian management
zones with only a single light selection harvest (variable 0-30% canopy removal) allowed during
the life of the AHCP (2007-2057). Modeling of future landscapes using forest inventory data and
GIS as well as implementation of the AHCP demonstrated that approximately 20% of the
landscape will be retained in Riparian Management Zones (RMZs) and other geological
instabilities (landslides, headwall swales, steep streamside slopes). The largest retention zones
occur along Class I watercourses that are fish-bearing, but the greatest quantity of retention
across the landscape occurs adjacent to Class II watercourses that typically originate as
headwater streams. These watercourses provide habitat for aquatic vertebrates such as torrent
salamanders and tailed frogs but are not fish bearing. The density of these headwater streams
is quite high within the north coastal zone, and these stream retention areas often extend to
near the ridge tops. Some Class II zones are associated with seeps or springs that do not form
well-defined channels and therefore are not considered watercourses; however, these areas
warrant the same level of canopy retention and protection zones that further contribute to
retained forest habitat across the landscape. There is additional scattered tree retention along
ephemeral class III watercourses under the AHCP that will function as dispersed vertical
structure within the managed landscape. The amount of tree retention will be evaluated at three
spatial scales: The ownership (landscape); the watershed; and the THP harvest unit. Evaluation
of terrestrial habitat retention at each level is described below.
•

•

Ownership – The baseline for determining whether an individual THP unit warrants
retention is guided by the amount of forest habitat that is essentially set aside in a no
harvest or in a partial harvest scenario by agreements entered into by the company and
other parties. The ownership level of retention is based upon two landscape level
planning documents: The AHCP and the FHCP. Under the AHCP, the amount of forest
retention within riparian zones and other mitigated areas is estimated to be
approximately 20%. This estimate will likely increase over time because additional
watercourses (primarily Class IIs with substantial protection zones and canopy cover)
are discovered each time a THP is developed in the field. This prediction is relative to
what is known from the best available hydrological information. Also, retention of forest
habitat around newly discovered geological zones will change over time. At the end of
the AHCP term in 2057, an estimated ≥20% of the landscape will be in forest stands 65140 years of age. Projections of spotted owl habitat under the FHCP are expected to
increase and then plateau as the forests on Green Diamond reach a regulated state
under the CA Forest Practice Rules.
Watershed – This is an appropriate scale for addressing tree retention because it
generally coincides with cumulative effects analyses conducted for THPs, and it allows
for consideration of unique habitat areas. The goal is to retain at least 1 tree per clearcut
acre harvested in areas (3rd-4th order watersheds of typically 10,000-20,000 acres) that
currently have existing structure available for potential green wildlife tree value. In areas
that have special wildlife value or in areas where past harvesting has already eliminated
most of the snags and potential green wildlife trees the goal is to retain at least 2 trees
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•

•

per clearcut acre harvested. Areas that have special wildlife value are regions that are
known to support high densities of owls or have other sensitive wildlife species
dependent on residual structure and dead wood. The specific areas that meet this
criterion should be determined in consultation with the company’s biological staff.
Although the Little River Watershed contains significant stands of healthy well-formed
trees, the thinning history of most of the stands has resulted in a general lack of snags,
or trees with deformities, cavities, or forked/ platformed tops and hardwoods.
THP Unit – After initial reconnaissance and during the course of layout, each RPF will
determine the amount of RMZ or other partial harvest system occurring within each THP
unit. Based upon these field assessments, the RPF will designate tree retention for each
unit guided by the landscape and watershed factors discussed above. When a THP unit
includes any acreage of RMZ or other partial harvest system, additional green tree
retention in the form of scattered trees, tree clumps or an HRA will not be required
(excluding hardwood areas and trees scoring ≥7 – see below). However, individual trees
are always retained when they possess higher wildlife value (≥7) as determined from the
Live Tree Retention Scorecard regardless of the acreage in RMZ or other partial harvest.
In addition, existing evergreen hardwoods that do not meet the minimum score (“7”)
should also be retained at the watershed level of 1 or 2 trees per clearcut acre.
Preference is given to the largest diameter trees and species such as tanoak and
madrone, Also, any low economic value conifers “standing slash” should be retained.
When a THP unit does not include RMZ or other partial harvest system, additional tree
retention will be required at 1 or 2 trees per clearcut acre. In these circumstances,
incorporate some form of green tree retention (HRA's, tree clumps or scattered
trees).Trees included in the retention tally should be representative of the stand being
harvested, but smaller diameter hardwoods with well-formed crowns should also be
considered for retention. Any existing scorecard trees (≥7) should be the first candidates
for retention followed by lower scoring hardwood and conifer trees.

E.1.3.2 Types of green tree retention
•

•

Habitat retention areas (HRAs) are groups of trees ½ acre or more in size that are within
a THP unit. Trees that are within the normal boundaries of a RMZ or special treatment
area are not included as an HRA. However, areas extending beyond the required
boundaries for a RMZ or special treatment area can be used as HRAs. Ideally, HRAs will
include a portion of the harvest unit that tends to have trees with greater wildlife value,
but lower economic value. HRAs are not considered no-cut areas, but the target for postharvest overstory canopy cover is 70%. Harvesting in HRAs should be done with the
objective of retaining the trees with the greatest future wildlife value. When possible,
HRA’s should encompass a critical habitat element or unique habitat feature (e.g. large
snags, decadent hardwoods) within the THP unit. These “biological anchors” are often
unique elements that can be rare within the managed landscape and contribute
substantially to overall stand diversity. In addition, placement of HRA’s should take into
consideration use by wildlife (i.e., placement away from roads) as well as operational
constraints.
Individual or clumped retention (groups of 10-20 trees). Smaller groups of trees outside
of RMZs including individual trees or tree clumps (10-20 trees) may also be retained in
harvest units to achieve wildlife green tree retention standards. Also, hardwoods in SSS
zones are counted towards the desired retention level for these species. Individual trees
should be selected due to their high wildlife value, while tree clumps should be small
groups of trees associated with one or more trees of high potential wildlife value.
Retention of individual trees or tree clumps should be considered to promote dispersed
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vertical structure and snag recruitment. Particular attention is given for additional
retention in stands predominately composed of hardwoods where the greatest wildlife
benefit can be achieved.
E.1.3.3 Placement of green tree retention
•

•

Preference is always given to HRAs in cable units because of operational constraints,
burning and wind throw. For the same reasons, HRAs are best placed low within the
unit, or added on to the top or side of a Class III watercourse. The latter case is
particularly well suited for situations where there already may be some concerns related
to instability associated with the upper portion of a geological area. Even if an HRA has
been designated, individual wind-firm trees with high wildlife value should always be
considered for retention except when precluded by safety or operational constraints.
Well-dispersed individual trees or tree clumps should be given preference in tractor
ground-based units. However, concerns related to wind throw or the location of suitable
trees with high wildlife potential may necessitate delineating an HRA instead of
dispersed individual trees or tree clumps.

E.1.4 Guidelines for Snag Retention
Green Diamond’s goal is to make a concerted effort to retain all snags (defined as a standing
dead or mostly dead tree) throughout its ownership unless it constitutes a clear safety or fire
hazard. When situations arise where snags must be felled because they represent a fire or
safety hazard, a discussion of options will occur between the responsible parties (Operations,
Forestry, IFM and Wildlife) prior to the felling of the snag. When the snag must be felled, it will
be left on site as CWD. Also, anything classified as a snag is not counted in the tree retention
tally
E.1.4.1 Snag Recruitment
The active recruitment of snags into a forest system where they are currently lacking typically
involves intentional introduction of decay pathogens into trees or the mechanical disfigurement
of living trees. The former is often costly and limited in scope due to the time, effort and potential
controversy involved with such activities. The introduction of pathogens (inoculation) into trees
will result in the “natural” development of heart rot and the subsequent use by woodpeckers,
invertebrates, and secondary cavity users, Equipment can be used to create cavities or trees
with snag-like qualities, but the use of chainsaws or larger equipment (log loaders) is also costly
and is limited to confined areas or areas with suitable access. In addition, artificial cavities and
snags will not develop into hollow trees and logs over the long-term in the absence of natural
decay mechanisms. Creation of snags and cavities by mechanical means is difficult to replicate
over large areas and the usefulness of these techniques requires further investigation. Another
consideration for creation of snags or structures on trees is to allow some intentional burning
within tree clumps, HRAs or RMZs. The one-time burning of trees or habitat areas may result in
the creation of snags, but repeated low intensity burning is necessary to create hollows, cavities
and other structural deformities. Basal hollows on redwoods and some hardwood species
provide the best example from repeated low intensity fires that create and maintain this type of
structure. The extensive RMZ networks and other upland tree retention areas such as HRAs
would be suitable for exploring the efficacy of these techniques on Green Diamond’s managed
landscape because these retained trees will not be harvested within the life of the permit and
will be available for voluntary efforts to actively accelerate the formation of wildlife structure. In
the absence of proactive snag creation Green Diamond will be contributing to the accelerated
process of potential snag development by retaining 2 trees per clearcut acre harvested in
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harvest units lacking partial harvest systems, through application of the tree retention score card
and in areas dominated by hardwoods. This retention standard does not include trees retained
within the RMZ's or existing retained snags.

E.1.5 Guidelines for Coarse Woody Debris Retention
Certain wildlife species have been shown to have a strong connection with downed CWD. In
certain cases, (e.g. Oregon slender salamander) a species may have an obligate association
with CWD. Studies to date on Green Diamond’s ownership have shown little direct association
between any wildlife species and CWD. The only exception is that Pacific fishers show a weak
association with areas having a higher density of fir logs. There are no amphibian species in this
area that are closely tied to CWD and unlike studies in other parts of its range, spotted owls
within Green Diamond’s ownership do not show an association with CWD. In spite of this, we
believe that CWD plays an important role in the overall structural diversity of stands and may
have important indirect benefits to a variety of species.
Our general policy is to retain all non-merchantable CWD within stands. Future recruitment of
CWD will result directly from the natural tree mortality (stem exclusion, disease, animal damage
and etc.) within developing stands as well as the retention of existing snags and green wildlife
trees. Merchantable redwood logs without internal rot may be removed outside of watercourses,
because we do not believe these logs provide critical wildlife habitat. Broadcast burning
occasionally results in the loss of CWD, but Green Diamond always strives to have light
intensity burns that only consume the smaller (<2 inches) material. For the same reasons that
trees and snags with large hollows are considered critical conservation elements on the
managed landscape, in general, large woody debris with hollows or large cavities have relatively
greater value to wildlife compared to pieces without cavities or with small cavities. In areas
where biomass harvesting is planned, the same guidelines will apply for retention of CWD. The
definition of merchantability is different for biomass harvesting and large logs that would not be
suitable for lumber or lumber products could be suitable for biomass harvesting.

E.1.6 Hardwood Areas
On broad ridges such as Wiregrass and Bald Mountain Ridge in the Korbel Operating Area, or
Williams Ridge in the Klamath Operating Area, there are stands with few or no watercourses.
When these stands are harvested, the only structure left behind tends to be what is designated
as HRAs or individual tree clumps. In some instances, mechanical feller-bunchers are being
used to harvest the smaller hardwood and conifer component on gentle ground. Hardwoods >28
inches at the base are typically not taken by the feller-buncher and have to be manually felled.
Our regular guidelines call for leaving two trees per acre that are equal to the average stem
diameter in the stand. In predominantly hardwood stands, the average stem diameter is often
quite small so that many of the trees retained will be small and have little wildlife value. Given
their high wildlife value, the maximum benefit for wildlife can be achieved through the retention
of the larger residual hardwood trees that often occur throughout these stands.
To provide for beneficial future habitat structural elements in hardwood dominated stands (areas
understocked with conifers), two of the largest hardwood trees (especially if they have structural
deformities that provide high wildlife value) will be retained per clearcut or rehabilitation acre
harvested regardless of the amount of RMZ or partial harvest present in the unit. If possible,
these larger residuals should be well distributed throughout each harvest unit. If the area to be
harvested is lacking in large residual hardwoods, then the largest hardwoods present in the
stand should be selected for retention at a rate of 2 trees per clearcut acre. The RPF should
choose the hardwoods with the best crown characteristics and those that are most likely to
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remain standing post-harvest. To make the retention successful over the long term, small group
retention can be considered over individual tree retention. In addition to the scattered or
clumped retention, an HRA will be designated in these areas. Where possible, HRAs should be
located around a residual large hardwood or decadent conifer. Often, hardwood rehabilitation
plans have large scattered fir trees with significant internal decay and structural deformities. All
of these conifers with marginal merchantable value (e.g. broken top, long basal fire scar,
evidence of internal rot and “grouse ladders”) should be marked for retention. The scattered
hardwood retention is focused at providing dispersed den and rest tree opportunities for
ambulatory species such as the fisher. The scattered retention could provide future nesting
opportunities for spotted owls, but this species is more capable of accessing clumped retention
within the managed landscape. The combination of clumped and scattered retention is likely to
have the greatest benefit to a variety of species

E.1.7 Pre-Commercial Thinning
In areas scheduled for pre-commercial thinning (PCT) and lacking any previous hardwood
retention under the 1992 NSO HCP or TREE (previously the Terrestrial Dead Wood
Management Plan, TDWMP), the general prescription is to retain at least two unthinned
evergreen hardwood sprout clumps per acre. These unthinned clumps will serve as future
candidates for retention and habitat elements within the stand. If other existing larger evergreen
hardwoods are present those shall be retained as first priority. Any hardwoods retained under
either the HCP or TDWMP shall not be cut down during the PCT treatment.

E.1.8 Commercial Thinning
To date, Green Diamond has conducted commercial thinning on relatively few acres. As second
and third growth stands mature, commercial thinning harvests may increase over time. In
general, commercial thinning and selection have the potential to remove decadent trees and
hardwoods that could function as nest trees or roost sites for owls as the stand matures. In
addition, heavy thinning reduces the overall canopy closure in the short term, which may inhibit
owls from using the area for nesting and roosting. In commercial thinning harvests, the age
class typically targeted is the 30-45 year old forest. The timing of commercial thinning coincides
with the stage of forest development at which Green Diamond biologists hypothesized that owls
would begin colonizing young forests. If thinning is conducted on a large scale (ownership or
watershed) it may inhibit owls from colonizing and reproducing due to the short time period
between thinning harvests, stand recovery (crown closure) and clearcut rotation. Given the
target rotation age for forests on Green Diamond ownership, it is likely that commercial thinning
and clearcut harvesting will occur within a time frame of 10-15 years. Our own studies indicate
that owls are less likely to reproduce in forests that were commercially thinned and where
decadent/deformed trees and hardwoods were removed (Little River area). The resultant stands
of clean, straight conifers offers few nesting opportunities for spotted owls and roosting
opportunities are diminished due to the delimbing effect on retention trees. In this area, thinning
within the limits of the California Forest Practice Rules does not significantly increase
abundance of the owls’ primary prey species, the dusky-footed woodrat and may further inhibit
use by spotted owls. Thinning is generally conducted over larger areas and has the ability to
disrupt larger areas of the home ranges of species such as owls and fishers. Removal of a large
percentage of the hardwoods in a stand may negatively affect fishers, a species which Green
Diamond biologists found to be positively associated with hardwoods. Alternatively, many young
stands in the 30-45 year age class have a high stem count and are currently marginally suitable
for owls due to the lack of flight space under or within the tree canopy. In this instance, thinning
may increase the suitability of the forest for spotted owls. By reducing the stem density and
increasing canopy lift, thinning may promote the development of owl habitat.
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The general assumption is that thinning will be conducted in stands with a relatively high conifer
to hardwood ratio. In these stands it will be important to maintain the evergreen hardwood
component where it exists (species such as tanoak, madrone, chinquapin). In general, the
harvest of these species should be limited or avoided in order to promote species diversity and
structural diversity within the forest. All decadent and residual conifers with deformities or
structures likely to be used by wildlife should be retained during the thinning harvest so that they
are present for use by wildlife before the clearcut harvest. In addition, these decadent conifers
and hardwoods should be retained so that foresters have the option of designating these trees
for retention at the time of clearcut harvest to meet requirements under the TREE. Removal of
hardwoods and decadent/deformed conifers during the thinning will limit the opportunities
available to future foresters and wildlife biologists. In addition, commercial thinning should be
designed so that the basal area removed is not uniform throughout the unit. This practice will
create areas with varying stand density and vertical diversity, and it will also create options for
establishment of future HRAs and/or tree clumps. No-harvest HRA areas can be designated
during the commercial thinning harvest so that these areas are available during the clearcut
rotation. The rationale behind this uneven application of thinning is to create a stand more
typical of a forest developing under a natural disturbance pattern. The general goal is that
thinning be conducted in a manner to promote forest development and suitability for wildlife
species such as spotted owls and fishers.

E.1.9 Directions for Use of Live Tree Retention Scorecard
To provide foresters and wildlife biologists with more specific guidance, the Live Tree Retention
Scorecard (Section E.1.9.1) provides a system for ranking of the relative value of habitat
elements that should be preferentially retained. The rankings are not absolutes, because the
forester needs to also consider the ability to protect the structure during operations and site
preparation, the likelihood that it will be destroyed by natural processes (e.g. wind throw) and
safety.
A mix of conifers and hardwoods is normally preferred, but preference should be given to
evergreen hardwoods if the stand is predominately composed of conifers.
During the course of normal THP layout, foresters will traverse a large percentage of the ground
in each THP unit. As large trees are encountered, they will be evaluated per the scorecard.
Each tree meeting the diameter criteria will be evaluated for the presence of other tree elements
and assigned values when elements present meet the definitions and descriptions provided.
Trees with a score ≥7 should be noted on a field map and marked for retention per the criteria
on the scorecard. Trees not meeting the diameter threshold but exhibiting the described habitat
elements should be considered as prime candidates for meeting the green tree retention
guidelines if large trees are not available.
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E.1.9.1 Live Tree Retention Scorecard and Definitions

Tree elements
d

c

DBH

Wildlife
score

Unit Scarcity
a
Factor

Planning
Watershed
b
Factor

Post-harvest LSE
density:
=<1 ac, add 2 pts
>1/ac, <2/ac, add
1 pt
=>2/ac, add no pts

Impaired or
special wildlife
value, add 1 point.
All others, add no
points

c

Bole features

Crown features

conifer
>30”
hardwood
>18”

internal
hollow
or large
cavity

small cavity,
internal rot
or mistletoe
broom

crevice
cover (loose
or deeply
furrowed
bark)

3

4

2

1

complex crown,
lateral large
limbs, epicormic
branching
1

Total
score

a

Unit scarcity factor is determined at the THP level based on the number of residuals post-harvest (conifers and hardw oods are to be evaluated separately) and is added to the total
score. Estimate is based on entire unit acres (including RMZs).
b
Planning w atershed factor is determined programmatically and is added to the total score.
c
See Definitions and descriptions.
d
Trees not meeting the diameter threshold but exhibiting the described habitat elements should be considered as prime candidates for meeting the green tree retention guidelines if
large trees are not available.
Trees w ith a score equal to or >7 w ill be retained except under very rare circumstances where operational constraints prohibit retention as justified by Forestry and Wildlife. Trees w ith
scores <7 can be harvested. Maximum obtainable score for combined tree elements is 11. The maximum score for each tree element column is depicted in the gray shaded box. For
example, a tree w ith a complex crow n and large lateral limbs w ould receive only 1 point for Crow n Features.
Note: Trees not meeting the minimum retention score but exhibiting high potential defect (standing slash) or high harvesting costs so as to negate their value should also be
considered as prime candidates for meeting green tree retention guidelines if high-scoring trees are not available.
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The following information is intended to provide guidance for foresters and biologists assessing
the relative value of wildlife trees in harvest units. The terms listed here should provide a
common language for describing the various late seral habitat structures encountered in
California north coast forests. These definitions and descriptions are not perfect, and if
interpreted too narrowly may exclude some trees of obvious wildlife value or if interpreted too
broadly may include some trees of little wildlife value. These descriptions should be used to
obtain a general impression of the types of structures that may be visible in the field during THP
development and review.
I.

Trees and Snags
A. Residual tree (Legacy tree): A tree that existed in a stand prior to the most recent
harvest entry.
Description: Structure and appearance varies substantially depending on residual tree
age, species, and harvest history of the stand. For conifers, including redwood, the
residual tree will almost always exhibit a greater diameter than the regenerated trees in
the stand. If the residual has a live top it will likely project well above the surrounding
canopy.
Two types of residual tree may be recognized:
1. Old-growth residual (Legacy tree):
minimum age varies by species

A residual tree at least two centuries old;

Description: Usually has a much greater diameter than the second-growth trees in
the stand (for redwood, dbh is typically well over 4 feet for site class I, II, or III
conditions) and often relatively tall (at “true” site potential height for site class). In
addition to large size, old-growth residual trees usually exhibit one to several readily
observable features of “old-growth” including broken top, large reiterations and largediameter limbs, thick bark that may have deep furrows, fire scars or basal cavity,
other cavities, possibly well-developed duff layers, moss, or lichen accumulations on
horizontal limbs or platforms. Crown architecture visible from the air may include
emergent crown (where the surrounding stand is relatively young), irregular or flattopped shape (as opposed to conical top), obvious dead or spike top (note these
may also occur in large second-growth trees), multiple leaders due to large
reiterations (which may give the crown the appearance of a cluster of tall young
trees).
2. “Mature” residual (“Bastard-growth”; Legacy tree): A residual that was probably
<100 years old at the time of the initial harvest. The age at present is around 100 to
200 years old.
Description: Usually at or above the maximum dbh of the second-growth trees in the
stand. Other characteristics (height and defect) vary depending on age, age relative
to other trees in the stand, fire history, and whether damage to the residual occurred
during the initial entry. Typically, “mature” residuals show a much smaller dbh than
an old-growth residual for the site class and exhibit fewer of the structural features
listed above for old-growth residuals. From the air, the crown of a “mature” residual
tree may emerge above the surrounding canopy (where the surrounding stand is
relatively young) or may not be particularly evident if the surrounding stand is mature
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second-growth. If the “mature” residual grew for an extended period above a
regenerating stand, it may exhibit a relatively broad crown and high degree of taper,
but otherwise be relatively free of physically induced defect.
B. Snag: A standing dead tree.
Description: Snags vary tremendously in appearance and function for wildlife depending
on species, size, and decay class.
C. Green Wildlife Tree: A standing live tree with important, existing wildlife structure.
Description: A conifer or hardwood tree with existing habitat elements (II. and III.
described below) that result in a score ≥7 based on evaluation from the score card.
D. Green Tree: A standing live tree
Description: A conifer or hardwood tree lacking existing habitat structure and possessing
few elements that contribute to a score of ≤7 based upon evaluation from the score card.
It is common for trees with low economic value but some wildlife value to be retained
(e.g. hardwoods, hemlock, and cedar). These trees with low economic value but some
existing wildlife structure should always be considered as prime candidates for retention
even where there is no requirement for retention.
II.

Bole Features
A. Large cavity: A cavity (or void within a tree bole or large limb) with a relatively small
entrance suitable for use by a variety of wildlife species, such as spotted owl, wood rats,
Pacific fisher, or American marten, or colonies of Vaux’s swift, purple martin, or bats.
The small entrance precludes the entry of larger predators into the cavity. Cavities with
larger entrances (classified as hollows, see below) may also be used by these species.
Description: A large cavity is generally several feet deep and at least 8 to 12 inches in
diameter with an entrance size ranging from about 2.5 to 6 inches diameter. Entrance
height is often at least 15 feet above the ground, but lower entrances may also be used.
In practice, interior dimensions will usually just be a guess based on entrance size and
appearance, as well as the characteristics of the tree, plus any observations of wildlife
use of the cavity.
B. Hollow: A large cavity with an entrance or opening >6 inches diameter.
Description: Hollows have similar interior dimensions as large cavities and may be used
by the same suite of species for cover; however, the larger entrance size of a hollow
may not prevent larger predators from entering the hollow.
C. Basal hollow (Goose pen): A large hollow at ground level typically created by fire that
destroys the cambium on a portion of the bole’s circumference. Repeated fires play an
important role in maintaining and enlarging basal hollows.
Description: A basal hollow is a hollow that extends at least a third of the tree’s diameter
into the bole and is generally several feet in height. It should be capable of providing
shelter to small or medium-sized wildlife.
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D. Small cavity: A cavity suitable for use by a variety of small to medium-sized wildlife
species, such as small to large woodpeckers, secondary cavity-nesting birds, wood
ducks, individual or small numbers of bats, northern flying squirrel, Douglas squirrel, and
small owls.
Description: A small cavity is generally between about 7 inches and a few feet deep and
between about 4 and 8 inches in diameter with an entrance size ranging from about 1.5
to 3 inches in diameter. Entrance height is often at least 10 feet above the ground, but
lower entrances may also be used. Interior dimensions will usually be a guess based on
entrance size and appearance, characteristics of the tree, plus observations of wildlife.
E. Internal decay (Heart rot): Widespread or localized heart rot fungus infection within
the bole of a tree. Decayed, softened wood encompasses at least enough volume to
allow excavation of a small cavity.
Description: Decayed wood in old scars may be visible at ground level or with
binoculars well above the ground. Good indicators of internal decay include fungal
fruiting bodies, such as conk, cavity entrances, and sloughing wood and bark. In
practice, it may be difficult to discern the extent of internal decay in some cases.
F. Crack (Fissure): A longitudinal gap in the bole of a tree caused either by physical
damage (including wind, lighting, or fire) or by growth of two trees or leaders into each
other where the gap provides cover for wildlife.
Description: Cracks must be sufficiently deep relative to their width to provide partial
cover for foraging birds or complete cover for nesting birds, roosting bats, or small- to
medium sized mammals. Longitudinal indentations in which the deepest portions are
visible from outside the tree are not considered cracks unless they are capable of
providing cover for foraging or roosting small vertebrates.
G. Furrowed bark: A relatively deep linear indentation in the bark of a tree capable of
providing cover for roosting bats or foraging bole-gleaners.
Description: Furrowed bark occurs where an underlying defect (crack, old lightning or
fire scar, narrow strip of removed cambium) or the line of contact between two trees
growing into each other has been covered by bark. The furrow is sufficiently deep and
narrow to be capable of providing cover for small vertebrates. Furrowed bark should not
be used to describe the bark of a large or fast-growing redwood tree on which the bark
has developed a ropey or braided look, but does not provide cover for foraging or
roosting small vertebrates.
H. Loose bark: A discrete, large piece of bark that has separated from the underlying
tree bole but remains attached to the tree.
Description: “Loose bark” refers to a portion of a tree’s bark that provides cover for
roosting bats, nesting birds, or possibly foraging bole gleaners. Typically, such bark
pieces provide relatively tight, stable cover for small animals. The distance of separation
from the underlying tree should be 2 inches or less and should not be so loose that the
bark piece flaps in the wind. As a general rule, loose bark is attached along at least one
edge at least 1 foot long. Although some bear-stripped trees may meet the definition of
“loose bark”, most bear-stripped trees have bark that has been pulled away from the
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bole along most of the strip’s edges, flaps against the underlying wood in the wind, and
only provides a small amount of cover at one end of the strip. Such bear-stripped bark
should not be scored as “loose bark”.
I. Ledge (Platform): A relatively horizontal portion of a tree limb, exposed old cavity, or
cluster of epicormic branches on the bole of a tree.
Description: A ledge or platform must be of sufficient size and have adequate cover to
provide a nesting or resting opportunity for a moderately large wildlife species, such as
Pacific fisher or peregrine falcon.
III. Crown Features (features contributing to a “complex crown”)
A. Dead top (Spike): A dead tree leader.
Description: “Dead top” refers to dead leaders that are evidenced by leaf die-back along
at least the top one-fifth of the tree height or with a minimum diameter at the lowest
extent of leaf die-back of about 12 inches.
B. Broken top: A tree with the original leader broken off.
Description: “Broken top” refers to broken-topped trees with a minimum diameter at the
original break of about 12 inches.
C. Reiteration (Reiterated top, Bayonet, “Schoolmarm”, Candelabra): A sprouted leader
or limb that exhibits apical dominance.
Description: Reiterations vary greatly depending on relative age and position on tree. All
reiterations include some vertical growth that gives them the appearance of a “tree-on-atree”. Old reiterations may exhibit a high degree of decadence and may themselves
have additional reiterations. A tree should be scored for reiteration only if the reiteration
provides opportunities for resting, denning, or nesting, or includes a substrate or
epiphytes providing foraging opportunities for vertebrate wildlife.
D. Forked top: A split in a tree’s leader.
Description: A tree should only be scored for a forked top if the structure provides an
opportunity for resting or nesting for vertebrate wildlife, or if defect associated with the
fork suggests that other structures may be present (such as internal rot or cavity).
E. Mistletoe broom (Witch’s broom):
mistletoe.

A compact spray of branches infected with

Description: A tree should be scored for mistletoe broom if the structure is large and
solid enough to provide an opportunity for resting or nesting of vertebrate wildlife, or if
smaller brooms occur in multiple locations within the tree.
F. Large limb (Platform limb): A relatively horizontal limb of sufficient girth for vertebrate
wildlife to use the structure for resting or nesting (but not including bird perches).
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Description: A tree should be scored for large limbs if the limbs are distinctly larger than
typical for similar size trees with good growth form. Generally, such trees in a stand of
merchantable age will have at least two branches at least 12 inches in diameter.
A.

Candidate Tree Selection:
•
•
•
•
•
•
•

Retain large defective residual trees using the TREE’s tree retention scorecard
Retain defective or poorly formed trees, e.g., animal damaged, forked top, broken
top, mistletoe broom, etc.
Retain a mix of conifers and hardwoods (approximately 50/50 mix where possible
Conifer species preference: Douglas-fir, hemlock, white fir, cedar, spruce, redwood
Hardwood species preference:
tanoak, Pacific madrone, California laurel,
chinquapin
Consider protection from windthrow and site preparation burning when designating
HRA and tree clump locations
Retain trees with the average diameter equal to or greater than the average diameter
of trees in the THP unit

B.
Retention Guidelines – Evaluate the method and level of tree retention needed within
each THP unit as follows:
•

Conifer Dominated Harvest Areas 1 with RMZ Retention:
-

•

Retain all scorecard trees ≥7
Retain other evergreen hardwoods at a rate of two trees per clearcut acre where
they exist

Conifer Dominated Harvest Areas without RMZ Retention:
- Retain all scorecard trees ≥7
- Retain other conifer at a minimum rate of one tree per clearcut acre.
- Retain other qualifying evergreen hardwoods at a rate of two trees per clearcut
acre where they exist. If the unit is lacking in hardwoods to meet minimum
retention standards, additional conifer must be retained up to two trees per acre if
harvest unit is located in a one or two tree per clearcut acre retention area
- Retention should be a combination of approaches (HRA, tree clumps or
scattered trees). HRAs are typically prescribed in cable yarding areas since this
type of clumped retention is more practical in these areas. Trees retained in
Streamside Management Zones (SMZ) and Class III Tier B areas can be counted
toward overall tree retention

•

Hardwood Dominated Harvest Areas 2 with RMZ Retention:
-

Require retention of all hardwood dominated areas at a level of at least two trees
per clearcut acre regardless of the watershed
Retain all scorecard trees ≥7
Retain scattered or clumped evergreen hardwood trees at a rate of two trees per
clearcut acre and also retain conifer trees scoring ≥7

1

Forest stands with >15,000 board feet of conifer per acre.

2

Forest stands with <15,000 board feet conifer per acre and dominated by hardwood stems.
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•

Hardwood Dominated Harvest Areas without RMZ Retention:
-

Retain all scorecard trees ≥7
Retain ½ acre HRA or clumps totaling 0.5 acres and scattered evergreen
hardwood trees at a rate of two trees per clearcut acre

C.
Relationship with Snag and RMZ Retention – Live tree retention is in addition to snag
and RMZ retention. Green trees retained as described in these retention guidelines will augment
structure provided by snag retention and within AHCP areas, i.e., Green Diamond will not
include retained snags and trees left within RMZs as part of the count for Wildlife Tree
Retention.
D.
Live Tree Retention Scoring Criteria Used for Identification of Existing Wildlife Habitat
Elements:
•
•

Dbh – Conifers ≥30 inches and Hardwoods ≥18 inches (3 points)
Bole features:
- Trees with an internal hollow or large cavity (4 points)
- Trees with a small cavity, internal rot or mistletoe broom (2 points)
- Trees with crevice cover, i.e., loose or deeply furrowed bark (1 point)

•
•
•
•

Crown features – Trees with complex crown, lateral large limbs, epicormic branching
(1 point)
Vole nest factor – Tree containing an active or remnant tree vole nest having canopy
connectivity with existing RMZ/Geological retention (2 points) and all others (1 point)
Unit scarcity factor (i.e., post-harvest density of late seral habitat elements) <1 acre
(2 points), >1/acre but <2/acre (1 point), >2/acre (0 points)
Watershed scarcity factor (planning watershed factor is determined programmatically
and is added to the total score), impaired or special wildlife value (1 point), all others
(0 points)

E.1.10 Training
Green Diamond Resource Company biologists provide annual training to company Forestry and
Operations departments regarding the requirements and proper implementation of the Northern
Spotted Owl Habitat Conservation Plan and company guidelines such as the TREE. This
training is also provided to contractual foresters, operators and timber fallers, although complete
attendance cannot be guaranteed for contractual workers. The training consists of a “classroom”
review to insure consistent application of the plans.
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F.1 INTRODUCTION
Appendix F is a compilation of the field survey and monitoring protocols that are necessary to
support the objectives in the Effectiveness Monitoring Program for all the covered species
described in Section 5.3.5. Effectiveness monitoring refers to field surveys and studies that will
be used to verify and quantify the extent to which the overall biological goals and objectives of
this FHCP are achieved. If data gathered as part of the effectiveness monitoring do not support
the conclusion that all of the biological objectives are being achieved, these data will be used to
trigger adaptive management as described in Section 5.3.6. For each of the monitoring
protocols, there is a description of the field protocol including the rationale and intent to prevent
“protocol drift” during a 50-year plan when progressive subtle changes in the protocol may result
in substantial changes to objectives of the monitoring. Following this more detailed description,
there is a condensed version of the protocol outline the required details of the monitoring.
A variety of survey and monitoring protocols have been developed for the Covered Species.
The U.S. Fish and Wildlife Service (USFWS, or Service) has recommended a protocol for
surveying and monitoring the northern spotted owl (NSO) since shortly after the listing of the
species under ESA (i.e., 1992). The agency has provided more recent revisions to that protocol,
and released the most recent version in 2011 (USFWS, 2011b). It is our goal to select the most
efficient and effective methodologies for the site specific conditions found in the Plan Area of
this FHCP. Green Diamond incorporated two decades of experience studying and monitoring
these species within the Plan Area into the protocols described in this appendix. In addition,
Green Diamond is an active participant in the Northern Spotted Owl meta-analysis and the
Coastal Martes Working Group, which has provided the knowledge and experience for Green
Diamond to consider the approaches that are best suited to achieve the goals and objectives of
this FHCP.
As noted above, the Effectiveness Monitoring Protocols are the key to measuring the success of
the conservation program in achieving the Plan’s biological goals and objectives. The survey
and monitoring protocols for NSOs will insure that individual NSOs are not being negatively
impacted by harvesting activities and it will monitor the NSO population’s response in the
amount and distribution of high quality habitat. If the NSO population responds favorably as
predicted to increasing habitat and removal of the barred owl threat, the monitoring results will
allow implementation of a new habitat-based landscape plan that will have a reduced monitoring
requirement.
In a similar manner, fishers (Appendix F.3) and tree voles (Appendix F.4) will be monitored to
determine if our habitat models are accurately projecting current and future relationships
between specific habitat elements and the long-term persistence of these species.
Each species’ FHCP Effectiveness Monitoring Protocol is based on current monitoring
technology and methodologies and on current understanding of the habitat conditions required
by the Covered Species. We expect that monitoring techniques and related technology will
change significantly through the fifty-year life of this Plan, and that our understanding of habitat
associations of the Covered Species will also change. To facilitate these anticipated future
changes, we built flexibility into the monitoring program. Some monitoring programs may be
retired or replaced by more efficient and/or accurate techniques to address the same issues,
and entirely new monitoring programs may be implemented to address currently unforeseen
issues. Any changes to the monitoring program considered will be evaluated to insure that they
do not reduce the ability of the program to achieve its objectives: to evaluate the effectiveness
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of the conservation measures and provide feedback for adaptive management. All changes to
the monitoring program will be subject to the concurrence of the Service.

F.2 NORTHERN SPOTTED OWL SURVEYS AND MONITORING
This section describes the survey and monitoring protocol Green Diamond developed for use in
this FHCP, to meet the conservation program commitments described in Section 5. We have
modeled this protocol substantially on the protocol recommended for use by the Service.
However, we deviate from that protocol when local data, collected substantially on Green
Diamond lands over the 20 years of implementing the NSO HCP, supports a different standard
while meeting the overall intent of the Service protocol. Hence, the reader should be aware that
differences exist that are supported by locally applicable data and scientific rigor.

F.2.1 Surveys of Timber Harvest Plans to Protect NSOs
As described in Section 5.3.3.1 of this FHCP, all stands scheduled for timber harvest must be
surveyed during the NSO breeding season. The objectives of these surveys are to avoid
harassing individual NSOs in a manner that might negatively impact their ability to successfully
reproduce, to avoid any direct harm to adult birds, their eggs, nestlings or dependent fledged
young, and to avoid habitat modification that would result in an unscheduled direct or indirect
take. This section (F.2.1) includes a description of the field protocol including the rationale and
intent of the surveys and it is followed by condensed version of the protocol outline the required
details of the monitoring.
The FHCP NSO survey protocol proposed herein is based substantially on the USFWS 2011
NSO survey protocol (USFWS, 2011b), but it also considers site-specific data and information
acquired by Green Diamond during more than 20 years of surveys and research across the
company’s ownership. Similar to the Service’s recommended protocol, our strategy is intended
to achieve the same overall 95% probability of detecting a territorial NSO if currently occupying
a site. The methods used to calculate detection probabilities followed the statistical analyses for
NSO used by the Service when developing the 2011 NSO survey protocol (USFWS, 2011b) and in
other recent publications (Bailey et al., 2009; Dugger et al., 2009; Wiens et al., 2011). All
differences that occur between this FHCP and USFWS protocol standards are due to sitespecific data from the Plan Area that yielded estimates of detection probabilities that differed
from those calculated for the federal protocol guidelines.
In addition to using site-specific data to achieve overall detection probabilities, the managed
landscape in which the NSO protocol will be implemented requires greater care to avoid
unintended negative consequences associated with conducting surveys. The small clearcut size
and dispersed harvest associated with adjacency rules leads to the necessity for 100’s of
surveys in selected watersheds on Green Diamond’s managed landscape. Clearly surveys are
important to protect NSOs and their habitat, but there are also negative impacts to NSOs
associated with the surveys. NSO surveys are based on the NSO’s territorial behavior in which
a resident NSO will vocalize, and if within its defended space, potentially fly in to confront a
perceived conspecific intruder. Every time this occurs, and even when the resident NSO does
not vocalize, the NSO’s normal activities are disrupted potentially resulting in increased energy
expenditures, elevated corticosteroid levels, lost time to forage or care for young and increased
risk of predation or harassment from competing barred owls. Green Diamond’s biological staff
has observed surveys that triggered barred owl attacks on NSO and daytime surveys that
resulted in ravens attacking the nest or fledglings. The reduced detection probabilities
associated with the barred owl influence has resulted in even more surveys being required and
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we are using more sophisticated calling techniques to insure that the resident NSOs are
sufficiently agitated to respond. Although numerous studies have been conducted on the impact
of noise disturbance to NSOs, we are not aware of any studies that have attempted to quantify
the impacts of surveys on NSO. However, we believe this has the potential to have unintended
consequences and our survey protocol for the NSO emphasizes the importance of avoiding
undue survey impacts.
F.2.1.1

Identifying the Project Area, Survey Area and Habitat to Survey

The project area includes the polygon or multiple polygons that form the timber harvest unit
boundaries and associated road construction rights-of-way that require timber falling or any
other area in which any of the Covered Activities could result in harm or take of a NSO. This
area includes all lands delineated for the proposed project that may be subject to activities
potentially impacting NSOs through habitat modification, direct injury, noise disturbance, or any
other means. The survey area is defined in the FWS protocol as the area that extends one
provincial median annual home range radius from the perimeter of the project area. Data from
17 NSOs in this FHCP Plan Area indicated that one median home range radius is 0.62 mile.
However, we assess potential take within a 0.5 mile radius circle, so there would be no
management implications associated with locating an NSO that is more than 0.5 miles from the
project area. Therefore, to reduce the potential for negative impacts associated with surveying,
the survey area is a minimum of 0.5 miles from the boundary of the project area. Within the
survey area, the calling points will be laid out to insure that any potential nesting, roosting, or
foraging habitat is covered.
F.2.1.2

Survey Period

The survey period is the time during which surveys will be counted toward meeting criteria for
complete surveys (Appendix F.2.1.8). The general survey period throughout the range of the
NSO is specified as 15 March through 31 August. However, local information collected for the
NSO HCP suggested that NSOs were defending established nesting territories or activity
centers as early as 1 March. Therefore, in the Plan Area, the survey period may be initiated on
1 March, and surveys conducted at that time will be counted toward a complete survey. There
will be cases where positive responses of NSO will occur outside the above survey periods
associated with barred owl surveys. These responses may provide important information
relative to future activity centers, but they will not count as part of the “official survey” for the
previous or following survey periods.
F.2.1.3

Survey Design

NSO surveys are based on the NSO’s territorial behavior in which a resident NSO will vocalize,
and if within its defended space, potentially fly in to confront a perceived conspecific intruder.
Since the intent of the surveys is to obtain complete coverage of NSO habitat within the survey
area, the calling points need to be laid out to insure the surveyor is heard and perceived as a
potential intruder to any resident NSO whose territory might overlap the survey area. In addition,
the calling points need to be laid out to insure that the surveyor will be able to hear the
responding NSO vocalizations (i.e., avoid stream noise or acoustic barriers).
Calling stations and survey routes will be established to achieve complete coverage of all
habitat within the survey area. The specific spacing of calling stations will be determined by the
topography and acoustical characteristics (e.g., background noise such as creeks) of the area,
but the stations typically will be spaced approximately 0.25 miles apart. Surveyors will take
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advantage of prominent points with good acoustical characteristics within the survey area when
establishing calling stations.
F.2.1.4

Known NSO Sites

Where known NSO sites exist within the survey area, surveys will be initiated at all the known
activity centers (Appendix F.2.1.9.2) within 0.5 miles of the project area boundary. If a known
site is occupied, NSO habitat within close proximity of the site center (up to 0.5 mile) will be
excluded from further surveying for the remainder of the season to avoid unnecessary
harassment of the resident NSOs. However, the placement of the calling points around known
occupied NSO sites will be variable depending on the acoustics of the calling point relative to
the known NSO site and the potential for an additional NSO site to exist near the occupied site.
If the calling point has no acoustic impedance relative to the known site (e.g., directly across a
drainage), calling stations will be at least 0.5 from the known sites. Adjustments beyond the 0.5
mile area will be made (i.e., calling point will be dropped) if subsequent surveys elicit responses
from the known resident NSOs. However, if there is an acoustical barrier (i.e., topographic
break), and sufficient habitat exists to support an additional NSO site, calling points may be
placed closer than 0.5 miles of the known site. This is necessary because adjacent occupied
territories in the Plan Area have been documented to be within 0.33 miles when intervening
ridges act to isolate the two sites. The intent of surveys around known NSO sites is to insure
that a neighboring site is not missed while minimizing disturbance to the known NSOs.
F.2.1.5

Survey Procedures

Surveys of known NSO sites will include both daytime and nighttime surveys. Initial surveys will
be conducted using daytime surveys because many long-time resident NSOs habituate to
human presence and will fly in to be moused. This minimizes the potential for harassment of the
NSOs and is the most effective method to locate some individual NSOs. However, daytime
surveys increase the risk of attracting nest predators. Calling will be terminated if ravens or
other potential predators are heard in the vicinity of a potential active NSO nest site. If it can be
determined that the potential predator has left the area, calling can be resumed, but the decision
should favor caution to minimize increased predation risk to the NSO nest. The same caution
applies to nighttime calling when harm to the NSOs or their nest could occur from attracting the
attention of barred or great horned owls.
If daytime surveys do not detect NSO, then nighttime surveys will be conducted. Nighttime
surveys will include a different suite of recorded calls being played near the perimeter of the
NSO’s territory (generally about 0.5 miles). Based on survey results under the NSO HCP, this
seems to be most effective for resident NSOs that have become habituated to both human
presence and the standard recorded calls. Furthermore, historical NSO sites within the influence
of barred owls (Section 6.2.4.8, Appendix F.2.1.12) will receive one stand search on or after 1
June to increase the probability of locating evidence of roost sites or elicit the begging calls of
juvenile NSOs.
Project (THP) surveys will be nighttime surveys with calling commencing no earlier than 0.5
hours before official sunset. Surveys generally consist of a series of fixed calling points
approximately 0.25 mile apart or as needed to account for local acoustical conditions, along
roads or trails. Whatever the topographic situation, the survey stations will be arranged to insure
sufficient overlap in calling coverage from point-to-point, whereby the entire survey area is
adequately covered and all responding NSOs will be heard.
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F.2.1.6

Surveyor Qualifications

FHCP protocol surveys will be conducted by Green Diamond wildlife biologists, and, in some
cases, by other employees meeting the following qualifications recommended for NSO
surveyors
Normal hearing abilities are requisite. An NSO surveyor must be able to hear the NSO(s) if they
were calling and:
•
•

Have training in NSO and barred owl survey techniques, and during their first field
season, work under the oversight of a fully qualified Green Diamond wildlife biologist.
Following 1 year/season of satisfactory NSO survey experience, surveyors can work
independently with occasional protocol refreshers and evaluation by their field
supervisor.

Due to the prevalence and impact of barred owls on NSO surveys, surveyors will also be trained
to be able to identify and interpret barred owl vocalizations and behaviors.
F.2.1.7

Calling Methods

Surveyors will use high quality digital callers with digital recordings of high fidelity. Human
mimicking of NSO calls will be initially used when visiting known NSO sites since many
habituated NSOs will fly up to be moused without becoming agitated and hooting, which draws
the attention of potential nest predators such as ravens. Lacking a response during that survey
visit, calling will revert to the digital caller.
The amplified sound should be at least as loud as a NSO, and as noted below, somewhat
louder during the final stages of the calling sequence. Calling sequences will incorporate calls
from both sexes and include the standard 4-note hoot, series calls, and contact calls. Since the
objective is to locate while minimizing disturbance or potential harassment of the resident
NSOs, the calling sequence will begin with standard 4-note hoots and soft contact calls. The
calling will progressively incorporate louder calls and the more aggressive series hoots,.
For project surveys, calling at each station will continue for at least 10 minutes at each station.
Calling will be terminated if a NSO responds, but the surveyor will listen for additional NSOs that
may be responding. An estimate will be made of the distance and azimuth to the responding
NSO or barred owl. Once a response is obtained from one calling station, the remainder of the
survey calling points will be dropped or modified to insure that the NSO is not unnecessarily
harassed.
If several visits to the area have used the same set of NSO calls without eliciting a response by
a NSO, the surveyor will switch to a different set of calls/recordings of a different individual that
had not been used previously at the site or survey area. This ‘new’ NSO may elicit a stronger
reaction (e.g., because it is considered a ‘stranger’ rather than a known ‘neighbor’) from a
resident but relatively non-vocal NSO. Surveys are conducted for each timber harvest unit until
an NSO is located or a 95% detection probability has been achieved (Appendix F.2.1.8).
Surveys will not be conducted under inclement weather conditions, such as high wind, rain, or
heavy fog, or when high ambient or human-generated noise levels would prevent hearing of
responses (e.g., stream noise, continuous tree drip after a rain event, machine noise, etc.).
Surveys can be conducted under conditions with moderate wind speeds (approximately < 12
mph) when flags may extend, and leaves move, but small branches are not moving. However,
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as sustained wind levels reach >12 mph (small branches move, dust begins to blow) conditions
are not acceptable as background sound level substantially reduces ability of the NSO to hear
the caller, and vice versa. If weather conditions or noise levels are in doubt, we will be
conservative and not survey.
F.2.1.8

Complete Visits

Complete visits include a thorough survey of all the calling stations for the entire project area in
one field outing, which reduces the chance of NSOs moving between portions of the Survey
Area and not being detected. Complete surveys minimize the potential harassment of NSOs by
reducing the number of visits when vocalizations are being broadcast in a particular area. The
habitat distribution, topography and road networks will be considered when laying out the survey
area to achieve complete visits whenever feasible. However, in some cases this may not be
possible due to inclement weather or untenable logistical constraints. Reasonable effort will be
made to cover the survey area in one outing. If this is not feasible, then the remaining
unsurveyed area will be surveyed as soon as possible within one week (7 days) to be
considered a complete visit. If a surveyor detects a NSO or unidentified Strix species (including
owls that fly-in without calling) at night and conducts a daytime follow-up, the combination of the
night outing and the daytime follow-up will be counted toward one complete visit (Appendix
F.2.1.9).
F.2.1.9
F.2.1.9.1

Number of Complete Visits
THP Surveys

To determine the appropriate number of complete visits to achieve a 95% detection probability
for THP (project) surveys, we analyzed past surveys of THPs from 1994-2011 (Appendix H).
This analysis excluded surveys of known NSO sites, which due to knowing the NSO’s activity
center have a different detection probability than THP surveys in which potential habitat is being
surveyed without any prior knowledge of where NSOs may be located. The analysis indicated
there was a seasonal trend, which starts with a low single visit detection probability of 0.34 on 1
March and progresses to a high of 0.62 on 31 August. From this logarithmic trend, we
developed a THP survey calculator of the number of visits necessary to achieve an overall
detection probability of 95% (Appendix H). For example, if the first survey visit is on 1 March,
with a subsequent survey visit every 7th day, it would take until 5 April with seven survey visits to
achieve an overall detection probability >95%. However, the necessary overall detection
probability could be achieved with four surveys, if the first survey were on 10 August with
subsequent surveys spaced 7 days apart. It is important to note that just like in the past, future
THP detection probabilities are likely to change due to changes in barred owl densities or
refinements in survey techniques. Although barred owl influences were included in the analysis
of NSO detection probabilities, to address potential changes, detection probabilities will be reestimated at least once every five years and the THP survey calculator will be updated as
necessary.
Although the number of surveys will be determined by the survey calculator as described above,
each survey for an individual timber harvest unit will be spaced at least one week apart (a
minimum of five days between visits and visits occur in different calendar weeks). The intent of
this provision is to insure calling is distributed over enough time to capture changes in individual
seasonal detection probabilities that may not be accounted for with the average seasonal
detection probabilities used in the survey calculator. In areas without project surveys in the
previous year or area-wide surveys as part of the NSO HCP, at least one survey will be
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conducted after 1 May. In areas with project surveys in the previous year, at least one survey
will be conducted after 1 April.
The FWS protocol (USFWS, 2011b) requires two years of surveys to determine the presence or
absence of NSO. The two-year protocol is to address the annual fluctuation in detection
probabilities associated with nesting attempts If an NSO site may be unoccupied in any given
year, two years of surveys increases the probability that the site will be occupied and detected
in at least one of the survey years. Most of the Plan Area falls within Green Diamond’s
demographic study area that has been completely surveyed every year since 1990. As a result,
with potential very minor exceptions, all of the NSO sites in the Plan Area are known and have a
long history of surveys to estimate annual occupancy and nesting status. Therefore, THP
surveys are designed to locate potentially new NSO sites that have become established in the
year in which timber harvesting is planned. The intent of a two-year protocol has been met for
most of the Plan Area with 20+ years of survey history and a single year survey during the year
of harvest is deemed sufficient if other survey data are available indicating non-occupancy the
previous three years. However, a two-year protocol will be required for any area if no survey
data are available for two of the previous three years and for any isolated tracts without prior
surveys or new acquisitions that are not in the demographic study area and do not have a prior
history of NSO surveys.
F.2.1.9.2

Known or Historical NSO Sites

To determine the appropriate number of visits to achieve a 95% detection probability for known
or historical NSO sites, we analyzed past surveys of NSOs sites from 1990-2011 (Appendix H).
This analysis excluded surveys of THPs, which due to not knowing the NSO’s activity center
have a different detection probability than surveys of known NSO sites. The analysis indicated
both annual and seasonal trends, and that barred owls negatively influenced detection
probabilities. The seasonal trend was a quadratic relationship with detection probabilities
highest in mid-summer and lower in early and late season. From this quadratic seasonal trend
and annual variation, we developed a site visit survey calculator of the number of visits
necessary to achieve an overall detection probability of 95% with or without barred owls present
(Appendix H). Determinations for barred owl presence (NSO site influenced by a barred owl) is
described in 6.2.4.8. The calculator determines the number of survey visits required to meet
95% annual detection probability based on the number of already completed surveys over an
area, and the starting date of the completed surveys. For example, in the absence of barred
owls, it would require 4 surveys if the starting date were 1 March and 6 surveys with barred owls
present. If the first survey were on 15 May, it would require 3 or 5 surveys without and with
barred owls, respectively. In the late season, the pattern is the same as the early season. This
indicates that for efficiency and reduced disturbance of the birds, the surveys should be
conducted in mid-season. However, the primary objective of site visits is to potentially locate
nest sites or activity centers, which can only be accomplished with confidence in the spring
months. As noted above, future site visit detection probabilities are likely to change due to
changes in barred owl densities or refinements in survey techniques. To address this, detection
probabilities will be re-estimated at least once every five years and the site visit survey
calculator will be updated as necessary.
F.2.1.10

Additional Visits

If a NSO responds, and after completing the necessary follow-up visits (Appendix F.2.1.11)
resident status has not been determined, then up to 3 additional visits may be necessary in that
year. There must be at least three additional visits following a response, so if the response
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occurs in the next to last visit, two additional visits will be required, but if the response is
obtained in the last visit, three additional visits would be required. These additional visits will
only be conducted in the general area of the response (approximately 0.5-mile radius around
the detection location). If three follow-up visits cannot be completed by the end of August (late
season response), then the area will not be cleared for timber harvest until after surveys are
conducted in the subsequent breeding season. If the required number of night surveys and
follow-up visits are conducted before the end of the breeding season and the results are
negative, the area will be cleared for harvest.
F.2.1.11

Follow-up Visits

The objective of the daytime follow-up visit is to locate NSOs by conducting an intensive
daytime search of NSO habitat within the general vicinity (approximately a 0.5-mile radius) of
the response location that prompted the follow-up. Daytime locations are very important in
determining key nesting and roosting sites, which in turn provides more precise information for
management and issues of take. Each survey response is followed-up as soon as possible with
a daytime visit by Green Diamond biologists to locate the NSO and determine its pair status,
activity center, or nest site. If the first follow-up visit is negative, at least two more visits ideally
one week apart will be conducted before it is concluded that the initial response was from an
NSO that did not have an activity center in the survey area. If a follow-up visit is successful in
locating a NSO in early spring (March to early April), at least one follow-up visit will be
conducted after 1 May to insure accurate assessment of the nesting status of the NSOs.
Prior to going into the field, the biologist will review aerial photos or GIS data to identify the
available habitat and determine the best approach to surveying the area. The daytime visit will
occur under favorable weather conditions towards evening so that visibility is still good, but
NSOs are more inclined to respond. A stand search in suitable habitat in the vicinity of the
response will be conducted along with low hooting, contact whistles and squeaking. The
surveyor will watch for NSOs approaching without responding and other evidence of occupancy,
such as pellets, whitewash, and molted feathers. Mobbing jays and other birds may alert the
observer to the presence of a NSO or barred owl. Excessive hooting will be minimized, because
it may modify NSO behavior, stimulate them to move around more than is typical and increase
risk of predation of the NSO or its nest. In particular, high stress calls (i.e., barking or agitated
contact calls) will not be used around potential nest sites since this will stress nesting NSOs and
potentially bring the female off the nest, which makes the nest vulnerable to predation by
ravens.
If NSOs are located in or within 0.25-miles of a THP early in the nesting season (March to early
April), and a nest site is not located, the THP will not be activated until after 1 May. If a minimum
of three visits including one after 1 May indicate there is no nest, the whole plan becomes
available for timber falling within the constraints of Green Diamond’s Incidental Take Permit
(ITP).
If a nest is found, the nest tree will be marked and retained and the THP will be immediately
available for harvest within the constraints of the ITP providing that no timber falling or yarding is
allowed within a 0.25-mile radius of the nest tree until it is determined that the owlets have
fledged or that the nest has failed. After the owlets have fledged, the radius of protection will be
500 feet from the owlets and connectivity to continuous habitat, which maintains the 500 foot
radius of protection, will be maintained. When the owlets have apparently dispersed because
they can no longer be located, or based on stage of development are sufficiently matured to
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disperse (i.e., lost all down feathers and show interest in mousing), or it is determined that the
nest has failed, falling and yarding will be allowed within the 500-foot radius.
F.2.1.12

Barred Owls

The barred owl management program proposed by this FHCP (Section 5.3.4) should keep the
barred owl presence within the Plan Area at a low level. However, dispersing barred owls that
are attempting to colonize a site and barred owls along the borders of the Plan Area will
continue to have a presence in the Plan Area and a potential impact on NSOs. All surveyors in
the Plan Area will be trained to recognize all Strix calls and behaviors to be able to properly
ascertain the species of Strix owls detected, either visually or auditory, during surveys. If a
barred owl is heard or seen during a survey, calling will continue for the entire survey period or
until a NSO responds. If a NSO responds and the barred owl is in close proximity and/or acting
aggressively toward the responding NSO, discontinue calling at that station immediately, but
listen at that station for at least the entire 10-minute period so that any NSO or additional barred
owl responses will be heard and recorded. The rest of the survey calling route will be continued
beyond the distance defended by resident NSOs (generally at least 0.5 mi.). Similar procedures
will apply to other owls and raptors that may be acting aggressively toward (or represent a
capable predator of) NSOs.
If an unknown species of Strix is detected, the surveyor will continue to call using NSO calls for
the entire 10-minute duration, or until the NSO or barred owl identification is confirmed. If the
identification has not been made following the 10-minute survey period, the surveyor will wait
silently and listen for at least an additional 5 minutes. If the Strix remains unidentified, a followup will be conducted to increase the probability of identifying which species is present. If all
parameters of the protocol are met and the Strix species remains uncertain, the response will be
recorded as “Strix unknown.”
F.2.1.13

Activity Center Searches

Given the high site fidelity of NSO, the objective is to search habitat and locate NSO in known
core areas used in previous years for nesting and roosting with minimal calling and disturbance
to the resident NSOs. These daytime searches of known NSO sites will be conducted as part of
the initial visit to the survey area , prior to the initiation of nighttime routes as described above
under “Known NSO Sites.” As noted above for “Follow-up Visits”, these daytime searches will
occur under favorable weather conditions towards evening (i.e., generally 2-3 hours prior to
sunset) so that visibility is still good, but NSOs are more inclined to respond. A stand search of
historical roost and nest sites and suitable habitat in the near vicinity (i.e., 100-200m) will be
conducted along with low hooting, contact whistles and squeaking. The surveyor will watch for
NSOs approaching without responding and other evidence of occupancy, such as pellets,
whitewash, and molted feathers. Nighttime calling will also be conducted at sites where NSO
are not detected.
F.2.1.14

Surveys for Disturbance-only Projects

Activities that do not modify NSO habitat but have the potential to result in disturbance to NSOs
usually represent short-term effects compared to the long-term effects of habitat modification.
The frequent location of NSO nest sites adjacent to roads suggests that NSOs are habituated to
typical administrative and maintenance activities on Green Diamond’s managed landscape with
relatively high road densities and frequent traffic. Furthermore, most of the potential disturbance
such as road building, timber falling and yarding will be surveyed because it also includes
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habitat modification. Smoke associated with control burns and blasting rock at quarries are the
only activities that are potentially disturbance-only projects.
The potential disturbance of smoke from control burns to non-nesting NSOs is very minimal,
because these burns are highly regulated so that the potential effects of smoke are localized
and of short duration. The disturbance associated with surveying would likely exceed the
potential impacts of smoke to non-nesting NSOs. Although still highly unlikely, nesting NSOs
are at greater risk since they cannot simply fly away if conditions should become unfavorable.
To protect nesting NSOs from potential impacts of spring slash burns, Green Diamond
biologists will review a list of THP units to be burned after 1 March. If it is determined that the
fire or smoke generated from a burn could disturb a historical nest site, then at least 3 site visits
will be conducted to determine the status of the NSOs. If the NSOs are determined to be
nesting, appropriate measures will be taken to prevent the disturbance including canceling or
postponing the burn if the nesting effort fails.
There is only one historical NSO site that is in close proximity (<0.5 miles) of an existing rock
quarry. The NSOs were observed by Green Diamond’s biologist during one blasting event in the
past and the NSOs flew up in anticipation of getting a mouse, but showed no response to the
blast that sounded like distant thunder. However, should a future NSO site become established
in close proximity (<0.5 miles) to a rock quarry, at least 3 site visits will be conducted to
determine the status of the NSOs and blasting will be scheduled to avoid the period when
females are incubating eggs or brooding young.
F.2.1.15

Additional Spot Calling and Second Year Surveys

THP surveys conducted from 1 March – 31 August that clear an area in one year will be
considered valid until 1 March of the following year assuming the area has a history of surveys
and does not require a two-year survey. However, any timber harvesting or other Covered
Activities that could result in take beginning after 1 March of the following year will receive
another protocol survey even though it may have been surveyed in the previous year. However,
timber harvesting associated with some THPs may on rare occasions span two or more NSO
breeding seasons. Although the likelihood of NSOs establishing a territory in such THP units is
considered low, if more than 10 acres of contiguous timber remain in the unit, and falling is not
continuous, then the area will receive a second-year protocol survey. This second-year protocol
consists of a minimum of four nighttime surveys spaced at least seven days apart (or five days
apart in different work weeks) with at least one survey on or after April 1. If less than 10 acres of
contiguous timber remain in the unit, and the harvesting has not been continuous preceding the
beginning of the NSO nesting season, the remaining habitat in the unit will be spot called by a
biologist at least two times with at least one week between calls before felling is re-initiated.
Spot calling will focus calling on the remaining timber in the plan from one or several locations to
ensure adequate coverage of the area.
Continuous harvest refers to timber falling and operations that are initiated on or before
February 21 and continue without a substantial break (generally a week or less). Under these
circumstances a full survey is not required, but starting on February 21, a biologist will conduct
nighttime spot calls of the entire THP area (unit with continuous operations) concurrently with
continuous harvest operations. Surveys should be conducted starting at dusk to maximize the
probability of detecting a resident NSO. Surveys will be conducted once each week for four
weeks or until less than 10 acres of contiguous timber remain. A fifth night survey will be
conducted on or after April 1, at which time the unit will be free of further operational restrictions
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if no NSOs have been detected. If an NSO is detected during one of the surveys, operations
must stop until Green Diamond biologists determine if an NSO activity center exists.
F.2.1.16

Mousing

The purpose of mousing is to determine if NSOs are nesting and reproducing. By offering one or
more mice to NSOs, their nesting status can be determined based on the behavior of the adult.
Mousing will also be used to locate nests (and brooding females) by inducing the male to lead
the surveyor to the nest tree and, later in the nesting season, can be used to locate and count
young recently out of the nest. Mousing consists of the following steps.
1. Locate one or both members of a pair during the day and offer at least one member of
the pair a minimum of four mice (or other similar prey items)
2. Once the NSO(s) take prey, or are found with natural prey, record the 'fate' of each prey
item (e.g., eaten, cached, given to female or young) along with the sex of the NSO that
captured the prey. The fate of the prey is used to classify nesting status
3. If the NSO eats the prey item, continue to offer additional prey items until the NSO
caches the prey, sits on it for an extended period of time (30-60 minutes), refuses to take
additional prey, or carries the prey away. If the bird flies with the prey, follow and try to
determine the final disposition of the prey
4. Field personnel should make a concerted effort to get the NSO(s) to take mice. Be
creative in placing a mouse where the NSO can easily see and capture it and offer mice
to the mate of an NSO that has refused mice on that visit. A long pole or stick can be
used to place mice higher in a tree where an NSO may more likely take it
F.2.1.17

Determining New Activity Centers

In areas where a NSO site has not been previously designated, a new activity center will be
designated based on the follow-up visits for a NSO response if, during the breeding season
(21 February 1 to 31 August) any of the following applies:
•
•
•

A pair is detected at least two times in the same core area over at least 1 month (30
days)
A single NSO is detected in the same core area over at least 2 months (60 days)
An NSO response obtained during a THP survey is not followed-up adequately using the
protocols described previously in Section 6.2.1. (Note: this designation of site status only
applies relative to take assessment; for demographic purposes, the site status would be
“unknown”)

The NSO responses will not lead to the designation of an activity center, if three adequate
protocol site visits at least five days apart all result in no NSO being found within 30 (pair) or 60
(single) days of the initial response. If the initial response occurs in March, then at least one of
the three site visits will be done in April.
First responses of NSOs late in the survey season will not be used to determine an NSO site
when the required number of surveys and/or follow-ups visits cannot be completed. However,
without assuming the location of the response constitutes a new activity center, the area will not
1

The 21 February start to the NSO breeding season provides a 3-week buffer period prior to the earliest known nest
initiation date of 12 March on the Plan Area.
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be cleared for timber harvest until after surveys are conducted in the subsequent breeding
season. If the required number of night surveys and follow-up visits are conducted before the
end of the breeding season and the results are negative, the area can be cleared for harvest.

F.2.1.18

Determining Site (Activity Center) Status

Determining the occupancy, pair and reproductive status of NSO sites is necessary for take
determinations and assessing demographic parameters relative to FHCP NSO objectives.
Some determinations vary for THP and take determinations relative to definitions outlined in the
density and demography survey guidelines.
F.2.1.18.1

Territorial pair status

Any of the following criteria establishes that a site is occupied by a territorial pair:
1. A male and female are heard and/or observed (either initially or through their movement)
in close proximity (< ¼ mile apart) to each other on the same visit including banded birds
seen together previously that are seen singly at the same site; or
2. A male takes a mouse to a female; or
3. A female is detected (seen or heard) on a nest; or
4. One or both adults are observed with young; or
5. Young identifiable based on plumage characteristics observed late in the season by
knowledgeable surveyors or young identifiable based on molecular data
F.2.1.18.2

Resident Single Status

Any of the following criteria establishes that a site is occupied by a resident single NSO:
1. The presence or response of a single NSO within the same general area on 2 or more
occasions within the breeding season, with no response by an NSO of the opposite sex
after a complete survey
F.2.1.18.3

Status Unknown

“Status unknown” is the appropriate determination, following a complete survey, if a male and/or
female are seen or heard, but do not meet any of the above site status definitions.
F.2.1.18.4

Site Occupancy

Site occupancy can be defined in several ways depending on the site status as described
above. “Occupied pair” and “occupied single” refer to sites meeting the respective definitions
while simple “occupancy” refers to a site with any detection of an NSO regardless of its status
including “status unknown.” If a site receives a complete survey and no NSO is detected, the
site visit receives a ‘0.’ Using the site visit calculator (Appendix F.2.1.9; Appendix H), if the
necessary number of complete visits have been completed to achieve a 95% overall detection
probability and all the visits have been negative, the site will be designated as unoccupied for
that year.
Being unoccupied in any given year does not mean the site is abandoned. For further
information on site abandonment and the application of ‘take’ see Section 6.2.4.6. For a
perennial NSO site (occupied in multiple years) to be considered vacant (unoccupied for three
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consecutive years), which means timber harvest or other forms of potential take can occur in or
around the historical NSO site without triggering a take assessment, it has to meet the definition
for being unoccupied without evidence of being influenced by a barred owl (Section 6.2.4.8) in
at least three consecutive breeding seasons. If the site is influenced by a barred owl that for
some reason cannot be removed, or barred owls recolonize the site so rapidly that NSO have a
limited opportunity to colonize the site, the NSO site has to be unoccupied for five consecutive
breeding seasons before it is considered vacant. A newly colonized site occupied by a single
NSO or a non-nesting pair that is unoccupied after the year of colonization will not be
considered an NSO site so the vacancy criteria do not apply.
F.2.1.19

Determining Nesting and Reproductive Status

Reproduction surveys include two stages: nesting status and reproductive success. Nesting
status including the location of the nest tree is critical for implementing measures to protect
nesting NSOs and for take assessments. Reproductive success or fecundity is important to
assess demographic parameters relative to FHCP NSO objectives.
F.2.1.19.1

Nesting Status Surveys:

Initiation of nesting has been confirmed in the Plan Area from 12 March to approximately 15
April excluding several very rare re-nesting attempts. A standard mousing procedure as
described above will be used to determine nesting status. However, care will be taken to not
mouse birds any more than is necessary to determine nesting status. Stimulating the NSO to
move around excessively during the day may increase their risk of predation. Similarly,
excessive calling near a nest site may cause harassment and endanger eggs or young by
bringing the female off the nest. A minimum of four mice should be offered to one or both birds
during each visit unless nesting is already confirmed through the criteria listed below.
F.2.1.19.2

Determining Nesting Status

Nesting is confirmed if, on 1 visit between 1 April and 31 May any of the following conditions are
observed:
1.
2.
3.
4.

The female is observed on the nest
Either member of a pair carries natural or observer-provided prey to the nest; or
Young are heard or seen in the nest with adult present; or
A female possesses a brood patch when examined in hand during mid-April to mid-June
(only one observation is required). Care needs to be taken to not confuse the normal
small area of bare skin (i.e., apteria) on the abdomen and breast with the much larger
brood patch. A fully developed brood patch covers most of the lower abdomen,
extending to the base of the wings. or
5. Young identifiable as NSO or young detected in the presence of one or both adults.

F.2.1.19.3

Determining Non-Nesting or Non-Reproductive Status

Because nesting attempts may fail before surveys are conducted, the non-nesting status
includes NSOs that did not attempt to nest as well as those with failed nesting attempts. To
determine non-nesting status there must be two site visits between April 1st and May 31st . To
determine non-reproductive status there must be two site visits between April 1st and August
31st . At least one visit to determine non-nesting should occur after May 1st .
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Non-nesting is inferred if any of the following conditions are met between April 1st and May
31st and non-reproductive is inferred if any of the following conditions are met between April 1st
and August 31st :
1. The female is observed roosting greater than 40 minutes during both visits conducted
three weeks apart (at least one visit after May 1st )
2. The female does not possess a brood patch when examined in-hand between mid-April
and mid-June; or
3. Four prey items are offered to 1 or both members of the pair and at least one member of
the pair takes at least two mice but makes no deliveries on two or more visits conducted
three weeks apart.
F.2.1.19.4

Nesting Status Unknown

If nesting status is not determined before 1 June, it is not possible to classify the NSOs as nonnesting using the criteria listed above. If NSOs are found after 1 June, without young, nesting
status is unknown, and if no NSOs are found after 1 June (at those sites where NSOs were
present prior to 1 June), nesting status is unknown.
F.2.1.19.5

Reproductive Success (Fecundity) Surveys

Once a pair is classified as nesting, surveys will be conducted to determine reproductive
success (fecundity) after the time the young leave the nest (fledge), usually from late May to
early June depending on initiation of nesting.
1. At least 2 visits will be scheduled to the site to locate and count fledged young, timing
the visits so that the fledged young are observed as soon after leaving the nest as
possible to avoid missing young that may be lost to predation later in the season.
2. Visual searches will be initially attempted to locate fledged young without subjecting
them to increased risk of predation. If this is unsuccessful, adults will be moused. If
young are present, the adults should take at least some of the prey to the young. The
sight of an adult with prey will usually stimulate the young to beg, revealing their number
and location.
3. If the adults take at least 2 prey items and eventually cache, eat, sit with, or refuse
further prey without ever taking prey to fledged young; on at least 2 occasions,
separated by at least 7 days, 0 young are recorded.
To determine the true number of fledged young:
1. On the first reproductive success visit, the number of fledged young seen or heard will
be counted.
2. A minimum of 1 additional visit will be conducted 3 to 10 days after the first fledged
young is seen to insure other fledged young were not missed.
3. If fledgling(s) are counted on the first visit but a second visit is not conducted, or no
NSOs are found on the second visit, the number of fledged will be based on the results
of the initial visit.
4. Opportunistic mousing late in the season (after July 30) may be used to provide
supplemental information about the site’s reproductive success.
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F.3 FISHER SURVEYS AND MONITORING
F.3.1 Survey Design
Green Diamond has conducted non-invasive surveys for detecting Martes spp. since 1994. The
initial approach followed Fowler and Golightly (1993) using a linear array of sooted track plates
along forest roads. A variety of non-invasive survey techniques are currently available to detect
forest carnivores (Long et al., 2007; Long et al., 2010; Long and MacKay, 2012), and refinement
of these techniques and development of new techniques will continue in the future. The
technique Green Diamond has recently applied is using remote infra-red cameras deployed in
an array that is suitable for both marten and fisher on Green Diamond lands (Hamm et al.,
2012).
This initial focus of Green Diamond surveys from years one to five of this FHCP will be to
validate or refine the existing occupancy model developed from four different time periods of
track plate surveys (Section 5.3.5.2). It is likely that use of a different detection method (i.e.,
cameras) will initially result in refinement of the fisher occupancy model that predicts the
occurrence of fisher within the plan area. However, if validation is achieved within the initial fiveyear period, the remaining surveys will consist of monitoring to establish high occupancy within
the Plan Area. After refinement of the occupancy model, complete surveys of the Plan Area will
occur at ten year intervals with at least one-half of the Plan Area surveyed at five year intervals.
For example, let’s assume that 600 sample stations occur across the Plan Area following the
methods in Hamm et al., 2012. Green Diamond would stratify the sample stations so that at
least one-half (300) of the total stations were sampled within the initial five year period and that
these stations were distributed nearly equally across the Plan Area. For logistical purposes,
Green Diamond may further stratify these 300 stations into logical sampling areas to survey
over the course of a given year. One scenario could be to survey 25% (150) of sampling units in
year two and the remaining 25% are sampled in year three to complete 50% of the survey within
year 5. The remaining 300 units could be sampled in years 6 and 7 for completion of the entire
survey by year 10. Green Diamond would have flexibility in determining the percent of sample
units to survey and the years to conduct the surveys while maintaining the goal of complete
occupancy surveys of the Plan Area within the 10-year time frame.

F.3.2 Survey Period and Procedures
Unlike NSO pairs that defend a nesting core during the breeding season from March through
August, fishers and martens are solitary, and the female is solely responsible for rearing young.
Their secretive and solitary behavior often results in heterogeneous detection rates that must be
considered when designing surveys.

F.4 TREE VOLE SURVEYS AND MONITORING
F.4.1 Surveys
Given the lack of any direct survey method for tree voles, the primary approach to monitoring
property-wide trends in tree vole populations will be through evaluating presence of tree voles in
NSO pellets collected during demographic monitoring. Pellets will be collected at NSO sites
during daytime demographic stand searches, and pellets will only be collected from sites that
receive demographic surveys for NSOs during a given breeding season. In other words, for any
given year surveyors will not collect pellets outside of the NSO breeding season or at sites
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where NSO demographic surveys were not conducted. All pellets will be dissected in order to
identify tree vole bones.

F.4.2

Monitoring

To estimate tree vole occupancy, Green Diamond will continue to collect pellets from all NSO
sites being monitored with an expected minimum sample size of 200 total prey items (average
annual number of prey items in the NSO pellets collected from 1989-2009) . In addition, an
analysis of past tree vole occupancy at NSO sites will be done on pellets collected from 19892012. This analysis will be completed within a year of Plan approval and it will be used to
establish adaptive management thresholds.
Tree vole occupancy and distribution using NSO pellets will remain the default commitment
unless a more effective and cost efficient protocol is developed that is mutually acceptable to
the FWS and Green Diamond, Such a potential protocol has emerged due to recent advances
in genetic technology that have created opportunities to monitor populations that may be more
sensitive to detecting changes in the population with relatively less effort and cost. Green
Diamond will investigate the feasibility and cost of using a landscape genetic approach to
monitoring vole populations. Measures of genetic diversity and genetic structure within and
among vole populations may provide insight into trends in population size and identify the level
of migration among sites. Based on studies with other species (Luikart et al., 1998; Garza and
Williamson, 2001; Storfer et al., 2009) genetic data can be used to assess either increases or
reductions in population size that are not immediately obvious demographically. In these
instances, losses of genetic diversity can be detected as changes in genetically effective
population size (Ne), which estimates the number of breeding individuals (Luikart et al., 1998).
In addition to benefits of using genetic analyses to estimate population sizes, maintaining
genetic diversity within and among vole populations may be important to ensure long term
survival in an actively managed landscape. Genetic diversity is maintained in relatively large
population sizes, as well as via connectivity (i.e., gene flow) among populations. Immigrants can
bring new genetic diversity into populations, thereby increasing overall diversity (Wright, 1931;
Slatkin, 1985). For these reasons, genetic diversity and connectivity assessments have become
an increasingly common tool for guiding management of amphibian populations (Storfer et al.,
2009).
Typically, landscape genetic studies involve capturing and removing small tissue samples to
obtain high quality genetic material. Since there is no effective technique to trap tree voles,
obtaining tissue samples would involve climbing a potential nest tree, flushing the occupant from
the nest and then capturing by hand on the ground. Although Green Diamond has done this
previously to support several phylogenetic studies (Murray, 1995; Bellinger et al., 2005; Blois
and Arbogast, 2006), it does involve substantial effort and has the potential to injure the tree
vole. As a result, we will also investigate the feasibility of using tree vole bones from NSO
pellets to obtain genetic material. If this is feasible, it will also allow Green Diamond to take a
retrospective look at the genetics of tree vole populations from NSO pellets that were collected
beginning in 1989.
Following NSO model validation, Green Diamond will no longer be monitoring all NSO sites
throughout the Plan Area (see Section 5.3.2), which will reduce the number of pellets that will be
collected to assess relative frequency of tree voles. However, Green Diamond will continue to
monitor a minimum of 44 DCAs along with 12 supplemental sites to estimate annual fecundity
rates (see Section 5.3.2) and 20% of the take sites. Therefore, pellets will continue to be
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collected at a minimum of 56 sites scattered across the Plan Area, which will provide an
adequate sample for assessment of tree vole population dynamics. Ultimately, a landscape
genetic approach may supplement, replace or be rejected as a tool for monitoring tree vole
populations.
Tree Vole Monitoring Commitment (Objective 1E, 5C): Within three years following FHCP
approval, Green Diamond will develop an occupancy model to detect changes in tree voles in
NSO pellets. Green Diamond will also investigate the feasibility and cost effectiveness of using
tree vole bones from pellets to obtain genetic material that potentially can be used in a
landscape genetic approach to monitoring tree voles. If the landscape genetic approach is found
to be effective and efficient, it may with the concurrence of the FWS and Green Diamond,
supplement or replace the approach based on collection of NSO pellets. An initial list of possible
adaptive management measures is included in Section 5.3.6. Green Diamond may consider and
propose other adaptive management options, should other responses to vole declines be more
appropriate and effective.
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G.1 INTRODUCTION
The primary mitigation strategy for NSO under this FHCP is the establishment of DCAs that are
intended to be dynamic within the managed landscape of the Plan Area. Green Diamond
concludes the best strategy for maintaining NSO sites is letting NSOs choose the core areas
and demonstrate the potential of the site through established targets for occupancy and
fecundity. This allows NSO pairs, not biologists, to choose the sites. These sites are dynamic
through time because they will move in response to changes in the landscape and the NSOs’
selection of suitable core areas.
Upon issuance of the ITP, Green Diamond will immediately designate and protect 44 DCAs.
Green Diamond selected the initial DCAs by first evaluating all sites within the Plan Area during
the course of study (1990-2015). The criteria included selecting the most functional sites in
terms of high occupancy and fecundity while considering extenuating factors related to
maintaining a good spatial distribution and considering recent barred owl impacts (Section
5.3.1.4.1). As a consequence, some sites not occupied in recent years, but demonstrated high
occupancy and fecundity during the early years of the NSO HCP warranted inclusion, because
these sites have clearly been impacted by barred owls in recent years. Green Diamond believes
they should return to high productivity as soon as this negative impact has been eliminated.
Some other sites with more moderate productivity were selected over more productive sites,
because they fulfilled spatial objectives where no other potential DCAs were available.
The NSO sites not initially designated as DCAs are listed below in Table G.1 along with
fecundity and occupancy characteristics associated with those sites.
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

1

4107

0.33

4

6

0.33

6

9

2015

2

4128

0.10

1

7

0.10

1

7

2015

3

4230 #2

0.00

0

5

0.00

0

5

2015

4

4300

0.00

0

5

0.00

0

7

2015

5

4800

0.00

0

3

0.00

0

3

2011

---

0

0.41

9

11

2002

a

6

4850

ENA

7

4910

ENA

---

5

ENA

---

5

2015

8

5700

0.15

3

10

0.13

6

24

2015

9

6000 CF

0.00

0

5

0.00

0

5

2014

10

6400

ENA

---

0

0.38

9

13

2004

11

6610

0.13

1

6

0.10

1

7

2015

12

7000

0.14

2

10

0.24

8

21

2015

13

A400

ENA

---

0

ENA

---

5

1998

14

Aldo Dusi

0.28

5

10

0.38

9

15

2015

15

Arrow Mills

ENA

---

1

0.12

3

15

2006

16

B.C. Powerline

ENA

---

1

ENA

---

2

2014

17

B1200

ENA

---

0

ENA

---

4

1995

18

Bald Mt. Creek

ENA

---

0

0.19

5

14

2005

19

Bear Creek

0.35

7

10

0.33

16

24

2015

20

Bear Gulch

ENA

---

0

ENA

---

1

1999

21

Beaver Creek

ENA

---

1

0.14

2

14

2006

22

Beaver West

ENA

---

1

ENA

---

6

2008

23

Big Lagoon Mill

ENA

---

0

0.00

0

6

2004

24

Blue Blossom

0.50

6

6

0.50

6

6

2015
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

25

Boulder Creek #1

0.00

0

4

0.21

3

8

2015

26

Boulder Creek #4

0.00

0

2

0.00

0

4

2013

27

Boundary Creek

0.17

3

9

0.12

4

18

2015

28

Bradshaw

ENA

---

0

0.23

5

12

2004

29

C2300

0.00

0

8

0.08

2

16

2015

30

Cal Barrel

0.00

0

4

0.17

4

16

2009

31

Camp Gate

0.00

0

5

0.00

0

5

2015

32

Canyon North

0.00

0

6

0.14

2

16

2015

33

Clear Creek

0.00

0

1

ENA

---

1

2015

34

Coyote North

0.00

0

10

0.14

5

22

2015

35

Crowsfoot

ENA

---

0

0.00

0

2

2002

36

Cuddeback South

ENA

---

0

0.00

0

3

2001

37

D100

ENA

---

0

0.00

0

2

1996

38

Dandy Creek

ENA

---

0

0.17

2

8

2002

39

Delilah Creek

0.00

0

2

0.00

0

2

2015

40

Denman Creek

0.00

0

1

0.25

1

3

2006

41

Dick Bird

0.00

0

7

0.29

10

21

2012

42

Dolf Creek

ENA

---

0

0.00

0

4

1995

43

East Goodman

ENA

---

4

0.00

0

6

2013

44

Eighteen Creek

ENA

---

0

0.50

1

1

1998

45

Fern Prairie

ENA

---

1

ENA

---

1

2015

46

Fielder Creek

ENA

---

0

0.14

2

8

1999

47

Freeman

0.25

5

10

0.33

15

24

2015

48

GAP

ENA

---

0

ENA

---

2

2002
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

49

Garrett South

ENA

---

5

0.14

2

16

2013

50

Graham West

ENA

---

0

ENA

---

1

1994

51

Guptil Gulch

0.50

2

3

0.50

2

3

2012

52

H131

ENA

---

7

0.00

0

18

2013

53

H132

ENA

---

0

ENA

---

1

1992

54

Hancorne Prairie

ENA

---

0

0.00

0

5

1996

55

Hulla Crup Turwar

0.00

0

2

0.00

0

2

2015

56

Humbug South

ENA

---

0

ENA

---

1

1994

57

Hunter 100

0.20

2

7

0.29

4

9

2014

58

Hunter 110

ENA

---

0

0.33

2

5

1996

59

Hunter 300

ENA

---

3

0.20

2

11

2012

60

Hunter 410

ENA

---

0

ENA

---

1

1993

61

Hunter 510

0.50

2

2

0.33

2

4

2015

62

Hunter CF

0.00

0

3

0.00

0

3

2015

63

HWY 101

0.00

0

3

0.14

3

16

2010

64

J1600

0.50

2

8

0.20

2

13

2013

65

Jackson Hill

0.00

0

6

0.07

2

19

2015

66

Jiggs Creek

ENA

---

1

0.21

5

13

2006

67

Johnson Creek

0.00

0

7

0.21

3

20

2015

68

K&K 1400

ENA

---

0

ENA

---

3

1997

69

K&K 400

ENA

---

0

0.10

1

6

1998

70

K&K 600

ENA

---

0

0.00

0

5

1998

71

Klamath Bar

ENA

---

0

0.25

1

5

1996

72

Klamath Mill

0.00

0

3

0.29

10

17

2008
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

73

L2000

ENA

---

0

0.00

0

2

1993

74

Lindsay Creek

ENA

---

0

ENA

---

2

1995

75

Liscom Hill

ENA

---

1

0.50

6

8

2015

76

Little Boulder Creek

0.00

0

3

0.00

0

3

2015

77

Little River #1

ENA

---

1

0.25

1

6

2006

78

Little River #2

0.17

2

7

0.08

2

15

2012

79

Little Surpur

ENA

---

0

0.00

0

6

1998

80

Lord Ellis Creek

0.00

0

7

0.28

10

21

2015

81

Lower Beach Creek

0.00

0

5

0.00

0

11

2015

82

Lower Dry Creek

0.31

5

10

0.19

6

20

2015

83

Lower McCloud Creek

0.42

5

10

0.31

8

17

2015

84

Lower SF Winchuck

ENA

---

2

ENA

---

2

2014

85

Lower Simpson

0.00

0

3

0.00

0

3

2011

86

Lower South Fork #1

ENA

---

0

ENA

---

3

2001

87

Lower South Fork #2

0.00

0

5

0.00

0

11

2011

88

Lower Tulley Creek

ENA

---

2

ENA

---

10

2012

89

Lupton Creek #2

ENA

---

3

0.25

2

10

2009

90

Lupton Creek #3

ENA

---

2

0.00

0

13

2014

91

M1150

0.00

0

8

0.08

1

17

2015

92

Mad River Overlook

1.00

2

1

1.00

2

1

2015

93

Mad River STS

0.50

4

4

0.50

4

4

2015

94

Madrone Creek

ENA

---

0

0.00

0

7

2004

95

Madrone South

ENA

---

2

0.50

1

11

2015

96

Maple B.L. #1

ENA

---

0

ENA

---

2

1999
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

97

Maple Creek #1

ENA

---

6

0.31

5

19

2015

98

Maple Creek #2

0.25

2

10

0.23

5

22

2015

99

Mather #2

0.00

0

6

0.00

0

10

2012

100

McCloud Creek

0.20

4

10

0.21

8

23

2015

101

McDonald Creek

ENA

---

0

ENA

---

1

1998

102

McGarvey Creek

ENA

---

0

ENA

---

1

1994

103

Mettah Creek #2

ENA

---

0

0.00

0

4

1996

104

Middle Ribar

ENA

---

1

0.15

3

15

2015

105

Middle Salmon Creek

0.21

3

9

0.44

15

19

2015

106

Middle Stevens Creek

0.00

0

8

0.00

0

8

2015

107

Middle Tulley Creek

ENA

---

0

ENA

---

2

1993

108

Mill West

ENA

---

1

0.40

4

6

2015

109

Miller Ridge

ENA

---

3

ENA

---

3

2015

110

M-Line Creek

ENA

---

1

0.00

0

9

2006

111

Mule Creek

0.25

1

6

0.11

2

20

2015

112

Mynot School

0.00

0

5

0.17

1

6

2011

113

NF1300

0.00

0

5

0.14

4

18

2015

114

Noname North

0.00

0

3

0.00

0

3

2015

115

North Fork Maple Creek

ENA

---

0

ENA

---

3

2001

116

Nursery

0.63

5

6

0.63

5

6

2015

117

Old 299 #2

ENA

---

0

0.27

6

12

2003

118

Old 299 Pine Creek

0.21

3

8

0.38

15

22

2015

119

Omagar Creek

ENA

---

0

0.00

0

5

2000

120

Panther Creek

0.15

3

10

0.28

10

20

2015
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

121

Panther East

ENA

---

0

0.00

0

3

2002

122

Pecwan Creek

ENA

---

1

ENA

---

1

2012

123

Pollock Creek #1

ENA

---

0

1.00

2

1

1992

124

Pollock Creek #2

0.06

1

10

0.22

10

24

2015

125

Poverty Creek

0.14

2

9

0.18

7

22

2015

126

Powerline East

0.67

4

5

0.75

6

6

2012

127

Powerline North

0.50

2

7

0.33

8

20

2015

128

Puter Creek

0.00

0

7

0.00

0

8

2015

129

Quarry Creek

0.20

2

6

0.22

7

20

2015

130

Quiet Lane

0.38

3

5

0.38

3

5

2015

131

R13

0.33

4

7

0.29

4

9

2015

132

R1400

ENA

---

0

0.17

3

10

2005

133

R15

ENA

---

0

1.00

2

1

2005

134

R200

0.06

1

10

0.14

4

24

2015

135

R-8-1

0.50

2

5

0.30

3

8

2015

136

Redwood House

0.30

3

6

0.30

3

7

2015

137

Roach LP

ENA

---

0

ENA

---

4

1995

138

Rock Ranch

ENA

---

0

1.00

2

1

2001

139

Rocky Gulch

ENA

---

0

ENA

---

2

1995

140

Roddiscraft Powerline

0.00

0

7

0.04

1

18

2015

141

Rohner Creek

0.25

2

5

0.25

2

5

2015

142

Ryan Creek

0.25

3

10

0.28

5

17

2015

143

R-Line

0.00

0

2

0.00

0

2

2015

144

S12

ENA

---

0

0.30

3

5

1996
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

145

Salmon Creek #2

0.44

8

10

0.24

10

24

2015

146

Salmon Creek #4

0.33

4

7

0.33

4

9

2015

147

Salmon Creek #5

0.17

1

4

0.17

1

4

2015

148

Salmon Creek East

0.33

2

10

0.25

5

19

2015

149

SF Ah Pah Creek

ENA

---

0

ENA

---

1

2000

150

Simpson Creek

0.00

0

10

0.13

5

24

2015

151

Snow Camp Creek

ENA

---

1

0.61

11

12

2006

152

Spring Prairie

0.00

0

2

0.00

0

2

2015

153

Stevens Creek East

0.22

4

10

0.25

6

16

2015

154

Stone Lagoon

ENA

---

0

ENA

---

3

2000

155

Sullivan Gulch

0.25

2

6

0.25

2

6

2015

156

Summit West

ENA

---

0

ENA

---

3

1994

157

Sunny Slope

0.00

0

5

0.00

0

5

2015

158

Surpur Creek

ENA

---

0

0.25

1

4

1995

159

Surpur Mouth

ENA

---

0

ENA

---

1

1993

160

T300

0.50

3

6

0.25

3

15

2015

161

Tectah Mouth

ENA

---

0

0.10

1

7

1998

162

Terwer 200

ENA

---

0

0.50

2

2

1998

163

Three Cabins

0.00

0

4

0.21

3

17

2011

164

Tom Creek

ENA

---

0

ENA

---

1

1999

165

Trouble Creek Turwar

ENA

---

1

ENA

---

1

2015

166

U10

ENA

---

0

0.25

1

4

1997

167

U700

ENA

---

0

ENA

---

2

1994

168

Upper Beach Creek

0.00

0

7

0.13

2

12

2013
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

169

Upper Bear Gulch

ENA

---

2

ENA

---

2

2014

170

Upper Black Dog Creek

0.25

2

4

0.25

2

4

2015

171

Upper Devil’s Creek

ENA

---

0

0.50

2

3

2012

172

Upper Little River

0.00

0

2

0.11

2

10

2015

173

Upper Low Gap

0.00

0

1

0.00

0

1

2011

174

Upper Maple BL

0.00

0

2

0.00

0

9

2008

175

Upper Maple Creek

0.50

2

7

0.50

2

8

2015

176

Upper Morgan Creek

ENA

---

0

ENA

---

3

1997

177

Upper Mynot Creek

ENA

---

2

ENA

---

2

2013

178

Upper Noname Creek

0.00

0

6

0.14

2

17

2015

179

Upper Pardee

ENA

---

0

0.00

0

2

1994

180

Upper Ribar

ENA

---

0

0.00

0

6

1999

181

Upper Roach Creek

0.00

0

4

0.20

2

8

2015

182

Upper South Fork #1

0.00

0

3

0.17

3

11

2009

183

Upper South Fork #2

ENA

---

0

1.00

2

2

1999

184

Upper Stevens Creek

0.29

4

8

0.44

14

21

2015

185

Upper Tulley Creek

ENA

---

0

0.50

2

4

1996

186

W400

0.00

0

6

0.08

1

10

2015

187

Walsh

0.25

5

10

0.29

14

24

2015

188

Waukell Creek

ENA

---

0

ENA

---

2

1993

189

West Fork Stevens

ENA

---

1

ENA

---

3

2014

190

Weyerhauser Shop

ENA

---

0

0.00

0

3

1997

191

Wiggins Pond

ENA

---

0

ENA

---

1

2002

192

Williams Ridge

ENA

---

3

0.00

0

7

2014
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Table G-1. Characteristics of 196 Spotted Owl Sites within the Initial Plan Area not Proposed as DCAs
Last 10 Years (2006-2015)
Site #

Site Name

Mean
Fecundity

Number of
Fledglings

Years
Occupied

All Years (1992-2015)
Mean
Fecundity

Number of
Fledglings

Years
Occupied

Year Last
Occupied

193

Winchuck River

0.50

3

5

0.50

3

5

2015

194

Windy Point

0.33

4

6

0.29

4

10

2015

195

Wiregrass 200

ENA

---

1

ENA

---

1

2015

196

WM1600

ENA

---

0

ENA

---

1

1993

0.17

157

0.21

491

Total
a

ENA – Estimate Not Available because reproductive status w as unknow n or site w as unoccupied.
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Appendix H. Northern Spotted Owl
Probabilities and Number of Surveys

Detection
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H.1
NORTHERN SPOTTED OWL DETECTION PROBABILITIES
AND NUMBER OF SURVEYS
H.1.1. Background
Green Diamond Resource Company has been operating under an approved NSO Habitat
Conservation Plan (HCP) since 1992 (Green Diamond, 1992), which requires project surveys
for forest management activities (mostly timber harvest plan – THP surveys), demographic
monitoring and property-wide population density estimates. Project surveys covered under this
FHCP are critical to avoid unintended direct or indirect impacts to NSO and to properly account
for the amount of take. Demographic and population monitoring is equally dependent on
effective surveys to provide good estimates of NSO site occupancy, survival and fecundity.
The NSO HCP project surveys have generally followed protocols put out by the US Fish and
Wildlife Service (Service) that are designed to achieve a minimum 95% within season detection
probability (USFWS, 2011b). The Service protocol was designed to be applied throughout the
range of NSO, and although it contains regionally-specific survey buffers reflecting regional
differences in home range size, the Service protocol is not specific to regional or temporal
differences that may exist in NSO detection probabilities. However, the Service does encourage
the use of site specific data where it exists to refine the survey protocol (USFWS, 2011b).
Demographic monitoring conducted by Green Diamond involves mark-recapture surveys of all
resident NSO territories to estimate site occupancy, survival and fecundity. Green Diamond’s
demographic study has been conducted continuously since 1990, and one of primary objectives
was to locate NSO at known sites or activity centers (primary roosting and nesting areas) and to
relocate NSO if their activity centers shifted substantially (i.e., >1 kilometers). THP surveys, on
the other hand, occurred in and around THPs and were designed to detect individual NSO in
locations with no prior history of occupancy to insure that timber harvesting activities did not
harm individual NSO or their habitat. In short, demographic surveys were designed to locate
NSO typically associated with known sites, while THP surveys were designed to detect
unknown NSO that might have colonized areas not previously known to be occupied. From
these data, Green Diamond has site specific data that allows estimation of detection
probabilities at sites with and without prior history of NSO occupancy.
The Service’s protocol (USFWS, 2011b) was developed largely with data derived from annual
surveys and visits to known or historical NSO sites in selected demographic study areas.
Consequently, detection probabilities achieved by the Service's protocol in areas without prior
knowledge of NSO occupancy was largely unknown. Despite this, the demographic survey
protocol was commonly applied to areas where management activities were planned (e.g.,
THPs).
On a mixture of private and public timberlands, Farber and Kroll (2012) estimated detection
probabilities for “night station surveys,” which were equivalent to Green Diamond’s THP
surveys. They compared night station surveys to “informed day searches,” which were similar to
Green Diamond's demographic surveys except that the surveys of Farber and Kroll (2012) were
not associated with a demographic study area and did not involve a mixture of day and night
surveys as Green Diamond's do. Direct comparison of the Farber and Kroll (2012) surveys and
Green Diamond’s surveys is also complicated by the fact that their study area contained very
few barred owls.
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The primary objective of this analysis is to provide site specific estimates of the number and
seasonal timing of surveys necessary to achieve a minimum 95% seasonal detection probability
for both THP and demographic surveys in the Plan Area. In addition, we identify factors that
influence detection of NSO and determine their seasonal pattern of influence. Finally, we assess
the efficacy of the demographic surveys for detecting NSO in proposed project areas, as
recommended in the Service's protocol (USFWS, 2011b). These objectives are achieved by
estimating a patch occupancy model (MacKenzie et al., 2002, 2003) from data collected by both
types of surveys and studying the external covariates with the greatest predictive abilities.

H.1.2. Methods
H.1.2.1

Field Methods

THP and demographic surveys have been conducted throughout the Plan Area since 1990.
However, due to incomplete records in the early years, survey-specific occupancy information
required by this analysis was compiled only from 1994 through the present for THP surveys,
and from 2004 through the present for demographic surveys because only data from 2004 and
later was available in electronic form. Both the THP and demographic field protocols were
initially adapted from Forsman (1983) to support Green Diamond's NSO HCP (Green Diamond,
1992). Later, both protocols were further modified to be compatible with other range-wide NSO
demographic study protocols so that Green Diamond’s data could be incorporated into the
periodic meta-analysis of range-wide trends in NSO demographic parameters (Franklin et al.,
1999; Anthony et al., 2006; Forsman et al., 2011; Dugger et al., 2016). In general, both survey
protocols were consistent with the Service’s NSO protocol (USFWS, 2011b), but included minor
differences to account for localized timing of breeding events and differences in home range
sizes.
The annual survey period for both THP and demographic purposes was 1 March to 31 August
on the Plan Area. THP surveys were done at a series of calling stations surrounding the
intended project area during nighttime hours starting no earlier than 0.5 hours before official
sunset, and most were completed by midnight. Prior to 2009, a night survey consisted of
imitating NSO vocalizations by voice or with recordings projected by a variety of amplifiers for
10 minutes at each survey station. Beginning in 2009, high quality recordings of vocalizations
were projected using digital wildlife callers (Wildlife Technologies, Manchester, NH, KAS2030ML and MA 15).
Daytime surveys were used to locate activity centers or nest sites and to determine the status
(paired, nesting, etc.) of NSO at sites where NSO had been previously located or where
nighttime responses had previously been heard. Demographic study area surveys were
conducted similarly, but during daytime hours in the vicinity of known or historical NSO roosting
and nesting sites that were also inside Green Diamond's demographic study area.
Once an NSO was located during daytime surveys, it was typically offered live mice to
determine whether it had been previously captured, and if so, to determine its identity. When
NSO captured the live mice, an attempt was made to determine whether the individual was
paired, and if so, the pair's reproductive status (Forsman, 1983). Pairing and reproductive status
were determined by following males, if possible, back to the nest where they commonly
attempted to deliver the mouse to the female. When a nest was located, it was revisited one or
more times after the typical fledging period (late May through early June) to determine the
status of the nesting attempt.
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During daytime surveys, an attempt was made to capture all previously unknown NSO, primarily
juveniles. When captured, two tags were attached. A locking USFWS leg band was attached to
one tarsus. This USFWS band displayed a unique number issued by the Fish and Wildlife
Service. A plastic color band was attached to the other tarsus by means of a pop-rivet. The
color band consisted of the same color/pattern for all juvenile NSO banded in a given year (i.e.,
cohort color band). However, when a territorial NSO wearing a juvenile color band was
captured, the juvenile band was replaced with a plastic band containing a unique color pattern
associated with the individual as an adult. Individual color patterns were not repeated on other
owls within approximately 12-15 miles. The adult color band allowed individuals to be identified
without recapture. On rare occasions, a territorial NSO moved to a new location and this
required us to recapture the NSO to identify it by the unique number on its Fish and Wildlife
Service band.
H.1.2.2

Analytical Methods

The analytical methodology used here estimated detection probabilities, occupancy, site
extinction, and site colonization using established NSO occupancy models (Olson et al., 2005;
Dugger et al., 2009). Data recorded during both THP and demographic surveys included date,
location, method of calling, duration of calling at individual calling stations, whether a NSO or
barred owl was detected, and, from 2009-2011, whether the sites were in an experimental
barred owl removal area. Location information consisted of the site identifier, which was either
the name of the historical site, or the name of the associated THP. For analysis, separate patch
occupancy models were estimated for both the THP and demography surveys. The details of
analysis for both survey types are described in separate subsections below. Identifiers for the
various variables and co-variables used throughout the paper appear in Table H1.

Table H1. Notation and brief description of variables used to model NSO occupancy
Notation

Description

.

Intercept only or constant model

J

Julian day within year. Julian day was coded as the number of days between January 1 of
each year and date of the survey. That is, surveys on January 1 were coded as 1, surveys on
February 1 were coded as 32, surveys on March 1 were coded as 60, etc.

JJ

Julian day squared. When included with J, fits a quadratic trend in Julian day.

lnJ

Natural logarithm of Julian day. Fits a trend with increasing or decreasing slope within years.

t

Time (i.e., year) as a factor. Assuming t periods, this variable produces separate estimates for
each period and generates t – 1 coefficients

T

Linear time (i.e., year). Linear time was coded as 0 for the first year contained in the data set
(either 1990 or 2004) and incremented by 1 every year afterward. Fits a single linear slope
parameter across years.

TT

Linear time squared. When included with T, fits a quadratic trend in time.

lnT

Natural logarithm of linear time. Fits a trend with increasing or decreasing slope among years.

Trt

Barred owl treatment. Trt equals 1 if a site was in a BAOW removal area during a particular
year. Trt equals 0 otherwise.

BO

Barred owl detection. BO equals 1 if a BAOW was detected at least once at a site in a year.
BO equals 0 if not.

R

Annual reproductive success. R equals the proportion of nests that produced 1 or more
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fledglings during a year.

H.1.2.2.1 Demographic (NSO site visit) surveys
Demographic surveys conducted from 2004 to 2012 were analyzed to estimate occupancy of
historical sites using the occupancy (Psi, Ψ), extinction (epsilon, ε) and colonization (gamma, γ)
parametrization of the Robust Occupancy design (Mackenzie 2003). Under this model, repeat
surveys conducted at the same site within a single year were considered secondary occasions.
Years were considered to be the primary occasions. In this way, secondary occasions were
nested within primary occasions in a fashion similar to that of robust design capture-recapture
models (Pollock, 1982). The Robust Occupancy model is “open” to changes in occupancy
status between primary occasions, but not between secondary occasions (Mackenzie, 2003;
Olsen, 2005). Consequently, information on probability of detection is contained in the sequence
of detections within primary occasions (across secondary periods), and occupancy information
is obtained by essentially amalgamating secondary surveys into primary surveys using the
detection histories (i.e., whether or not an NSO is detected on each occasion). The parameters
inherent in the Robust Occupancy model consisted of the probability of detecting a NSO at site i
during visit k of year j given that it is present (pijk), the initial proportion of occupied sites (Ψ1),
local probability of extinction at site i between year j and j +1 (εij), and local probability of
colonization at site i between year j and j +1 (γij).
Given that survey-specific occupancy information was only available for demography surveys
from 2004 through 2012, four primary occasions were observed (one per year). The maximum
number of demographic revisits to a single site within a year was 16; consequently, the number
of secondary occasions was set to 16 even though the actual number of revisits to a site was
typically fewer, and varied within and among years. Records for sites visited fewer than 16 times
in a year were filled with missing values (i.e., “.”) in appropriate places to compete the site’s visit
record.
MacKenzie et al., (2003) used a series of probabilistic arguments to derive the likelihood of
observing a series of independent detection histories. MacKenzie et al., (2003) also related
external covariates, such as those in Table H1, to the parameters of the likelihood (i.e., Ψ1 , ε ij ,
γ ij , and p ijk ) using a logistic link function. That is, colonization, extinction, and detection were
modeled using logistic equations of the form,

𝑙𝑙𝑙(
𝑙𝑙𝑙(
𝑙𝑙𝑙(

𝜖𝑖𝑖

) = 𝛼𝑜 + 𝛼1 𝑥1𝑖𝑖 + . . . + 𝛼𝐴 𝑥𝐴𝐴𝐴

𝛾𝑖𝑖

) = 𝛽𝑜 + 𝛽1𝑦1𝑖𝑖 + . . . + 𝛽𝐵 𝑦𝐵𝐵𝐵

1−𝜖𝑖𝑖

1−𝛾𝑖𝑖

𝑝𝑖𝑖𝑖

1−𝑝𝑖𝑖𝑖

) = 𝛿𝑜 + 𝛿1 𝑧1𝑖𝑖𝑖 + . . . + 𝛿𝐶 𝑥𝐶𝐶𝐶𝐶,
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where the Greek symbols on the right-hand side are unknown coefficients, and the x’s, y’s and
z’s are covariate values. Covariates in the ε ij and γ ij models were site-specific values that
changed annually. Covariates in the p ijk model were site and survey-specific values that
changed during each survey to site i.
The process of selecting a set of covariates for inclusion in the above models was completed in
a three-step process (Table H2). First, within year models for probability of detection were fitted
while assuming general models for detection among years, colonization, and extinction. That is,
covariates for p ijk that varied over the visit index k were fitted while allowing other parameters
(among year detections, annual colonization, and annual extinction) to vary annually (Models 1
to 4 of Table H2). The top within year model, as measured by the AICc statistic (Burnham and
Anderson, 2002), was then used in step 2 to identify reasonable models for among year
detection probabilities while allowing colonization and extinction models to vary annually
(Models 5 to 33 of Table H2). Finally, the best within year and among year detection probability
models were used in step 3 to fit a series of models for colonization and extinction (Models 34 to
133 of Table H2). The best fitting model at the end of step 3 was deemed the top model. Final
estimates of within and among year detection probabilities, as well as annual occupancy, were
computed from the top model.

Table H2. The a priori variable selection steps used to estimate a robustdesign occupancy model for demographic site surveys.
Detection
Model

Extinction

Colonization

Among Year

Within Year

1

t

t

T

.

2

t

t

T

J

3

t

t

T

J+JJ

4

t

t

T

In(J)

End Step 1: Choose best within yr model from above and label it Mw
5

t

t

.

Mw

6

t

t

T

Mw

7

t

t

T+TT

Mw

8

t

t

ln(T)

Mw

9

t

t

T

Mw

10

t

t

R

Mw

11

t

t

R+T

Mw

12

t

t

R+T+TT

Mw

13

t

t

R+ln(T)

Mw

14

t

t

Trt

Mw

15

t

t

Trt+T

Mw

16

t

t

Trt+T+TT

Mw

17

t

t

Trt+ln(T)

Mw

18

t

t

Trt+t

Mw

19

t

t

Trt+R

Mw
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Table H2. The a priori variable selection steps used to estimate a robustdesign occupancy model for demographic site surveys.
Detection
Model

Extinction

Colonization

Among Year

Within Year

20

t

t

Trt+R+T

Mw

21

t

t

Trt+R+T+TT

Mw

22

t

t

Trt+R+ln(T)

Mw

23

t

t

BO

Mw

24

t

t

BO+T

Mw

25

t

t

BO+T+TT

Mw

26

t

t

BO+ln(T)

Mw

27

t

t

BO+t

Mw

28

t

t

BO+R

Mw

29

t

t

BO+R+T

Mw

30

t

t

BP+R+T+TT

Mw

31

t

t

BO+R+ln(T)

Mw

32

t

t

Trt*t

Mw

33

t

t

BO*t

Mw

End Step 2: Choose best among yr model from above and label it Ma
34

.

.

Ma

Mw

35

.

T

Ma

Mw

36

.

T+TT

Ma

Mw

37

.

ln(T)

Ma

Mw

38

.

t

Ma

Mw

39

.

BO

Ma

Mw

40

.

BO+T

Ma

Mw

41

.

BO+T+TT

Ma

Mw

42

.

BO+ln(T)

Ma

Mw

43

.

BO+t

Ma

Mw

44

T

.

Ma

Mw

45

T

T

Ma

Mw

46

T

T+TT

Ma

Mw

47

T

ln(T)

Ma

Mw

48

T

t

Ma

Mw

49

T

BO

Ma

Mw

50

T

BO+T

Ma

Mw

51

T

BO+T+TT

Ma

Mw

52

T

BO+ln(T)

Ma

Mw

53

T

BO+t

Ma

Mw

T+TT

.

Ma

Mw

54
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Table H2. The a priori variable selection steps used to estimate a robustdesign occupancy model for demographic site surveys.
Detection
Model

Extinction

Colonization

Among Year

Within Year

55

T+TT

T

Ma

Mw

56

T+TT

T+TT

Ma

Mw

57

T+TT

ln(T)

Ma

Mw

58

T+TT

t

Ma

Mw

59

T+TT

BO

Ma

Mw

60

T+TT

BO+T

Ma

Mw

61

T+TT

BO+T+TT

Ma

Mw

62

T+TT

BO+ln(T)

Ma

Mw

63

T+TT

BO+t

Ma

Mw

64

ln(T)

.

Ma

Mw

65

ln(T)

T

Ma

Mw

66

ln(T)

T+TT

Ma

Mw

67

ln(T)

ln(T)

Ma

Mw

68

ln(T)

t

Ma

Mw

69

ln(T)

BO

Ma

Mw

70

ln(T)

BO+T

Ma

Mw

71

ln(T)

BO+T+TT

Ma

Mw

72

ln(T)

BO+ln(T)

Ma

Mw

73

ln(T)

BO+t

Ma

Mw

74

t

.

Ma

Mw

75

t

T

Ma

Mw

76

t

T+TT

Ma

Mw

77

t

ln(T)

Ma

Mw

78

t

t

Ma

Mw

79

t

BO

Ma

Mw

80

t

BO+T

Ma

Mw

81

t

BO+T+TT

Ma

Mw

82

t

BO+ln(T)

Ma

Mw

83

t

BO+t

Ma

Mw

84

BO

.

Ma

Mw

85

BO

T

Ma

Mw

86

BO

T+TT

Ma

Mw

87

BO

ln(T)

Ma

Mw

88

BO

t

Ma

Mw

89

BO

BO

Ma

Mw

90

BO

BO+T

Ma

Mw
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Table H2. The a priori variable selection steps used to estimate a robustdesign occupancy model for demographic site surveys.
Detection
Model

Extinction

Colonization

Among Year

Within Year

91

BO

BO+T+TT

Ma

Mw

92

BO

BO+ln(T)

Ma

Mw

93

BO

BO+t

Ma

Mw

94

BO+T

.

Ma

Mw

95

BO+T

T

Ma

Mw

96

BO+T

T+TT

Ma

Mw

97

BO+T

ln(T)

Ma

Mw

98

BO+T

t

Ma

Mw

99

BO+T

BO

Ma

Mw

100

BO+T

BO+T

Ma

Mw

101

BO+T

BO+T+TT

Ma

Mw

102

BO+T

BO+ln(T)

Ma

Mw

103

BO+T

BO+t

Ma

Mw

104

BO+T+TT

.

Ma

Mw

105

BO+T+TT

T

Ma

Mw

106

BO+T+TT

T+TT

Ma

Mw

107

BO+T+TT

ln(T)

Ma

Mw

108

BO+T+TT

t

Ma

Mw

109

BO+T+TT

BO

Ma

Mw

110

BO+T+TT

BO+T

Ma

Mw

111

BO+T+TT

BO+T+TT

Ma

Mw

112

BO+T+TT

BO+ln(T)

Ma

Mw

113

BO+T+TT

BO+t

Ma

Mw

114

BO+ln(T)

.

Ma

Mw

115

BO+ln(T)

T

Ma

Mw

116

BO+ln(T)

T+TT

Ma

Mw

117

BO+ln(T)

ln(T)

Ma

Mw

118

BO+ln(T)

t

Ma

Mw

119

BO+ln(T)

BO

Ma

Mw

120

BO+ln(T)

BO+T

Ma

Mw

121

BO+ln(T)

BO+T+TT

Ma

Mw

122

BO+ln(T)

BO+ln(T)

Ma

Mw

123

BO+ln(T)

BO+t

Ma

Mw

124

BO+t

.

Ma

Mw

125

BO+t

T

Ma

Mw

126

BO+t

T+TT

Ma

Mw
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Table H2. The a priori variable selection steps used to estimate a robustdesign occupancy model for demographic site surveys.
Detection
Model

Extinction

Colonization

Among Year

Within Year

127

BO+t

ln(T)

Ma

Mw

128

BO+t

t

Ma

Mw

129

BO+t

BO

Ma

Mw

130

BO+t

BO+T

Ma

Mw

131

BO+t

BO+T+TT

Ma

Mw

132

BO+t

BO+ln(T)

Ma

Mw

133

BO+t

BO+t

Ma

Mw

Following model estimation, the probability that a site remains unoccupied for k or more years
was computed for planning purposes. Given a site was unoccupied, constant colonization
probabilities, and that occupancy in a particular year is independent of the occupancy status in
all previous years, the number of years until re-colonization follows a geometric distribution
(Freund, 1961). That is,

𝑃(𝑋 = 𝑘) = 𝛾(1 − 𝛾)𝑘−1

where X is the (random) number of years until re-colonization and γ is the recolonization rate.
From the cumulative geometric distribution, it is possible to compute the probability of an
unoccupied site remaining unoccupied for at least k years as,
∞

𝑃(𝑋 ≥ 𝑘) = � 𝑃(𝑋 = 𝑖 ) = (1 − 𝛾)𝑘−1 .
𝑖=𝑘

All
robust
occupancy
models
were
estimated
using
program
MARK
(http://warnercnr.colostate.edu/ $\sim$gwhite/mark/mark.htm and R http://www.r-project.org).
Other estimation tasks were performed in R using the RMark package (http://cran.rproject.org/web/packages/RMark/index.html).
H.1.2.2.2

Timber Harvest Plan (THP) Surveys

We analyzed THP surveys from 1994 to 2011 to estimate detection probabilities when prior
knowledge of NSO presence did not exist. The THP surveys analyzed here excluded those near
known NSO sites, which may have different detection probabilities. The overall data included
598 THP surveys, of which 121 were excluded because they had at least one survey point
within 0.5 miles of a known NSO site. A total of 477 (= 598 - 121) surveys remained for analysis.
Data recorded during each survey included the date, associated THP, method of calling,
duration at the individual calling station, whether a NSO or barred owl was detected, and since
2009, whether the THPs were in a barred owl removal area (Table H1).
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Eighteen primary THP sampling occasions (1994 to 2011) were observed. The maximum
number of resurveys from a given point within a year was 8. Records for sites with fewer than 8
resurveys were augmented with missing values (i.e., “.”) to complete the record.
Similar to demographic surveys, the detection probability of THP surveys was analyzed using
the Ψ1, ε, γ) parametrization of a Robust Occupancy design (MacKenzie et al., 2003). A primary
difference between these models and those estimated for demographic surveys was the lack of
interest in estimates of initial occupancy (Ψ1 ), local colonization (γ ij ), and extinction (ε ij ). These
parameters were not of interest because the surveys were designed to confirm that no
previously undetected NSO sites existed and the objective of this analysis was to determine
how many surveys were necessary to achieve this with a >95% probability.
The process used to select a set of covariates for inclusion in models of p ijk was to fit the
sequence of models appearing in Table H3 and rank them according to the AICc criterion.
These models were fit with initial occupancy (Ψ1 ), local colonization (γ ij ), and extinction (ε ij )
parameters set as constants. Final estimates of within-season estimates of detection
probabilities were derived from the lowest AICc model. If the lowest AICc model contained
annual variation in detection, within-season detection probabilities were averaged over the last
two years of the study (2010 and 2011). Only the last two years were used because there were
adjustments to the equipment and survey protocol in those years designed to increase NSO
detection probabilities with barred owls on the landscape. Finally, estimates of annual average
detection probability for 1994 through 2011 were computed by model averaging over the 12
models that appear in Table H3.

Table H3. A priori variable model selection for detection
probabilities estimated from Green Diamond's northern spotted
owl THP visit data
Detection Model
Number

Among Yr

Within Yr

1

.

.

2

.

T

3

.

TT

4

.

ln(T)

5

t

.

6

t

T

7

t

TT

8

t

ln(T)

9

CT

.

10

CT

T

11

CT

TT

12

CT

ln(T)
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H.1.3. Results
H.1.3.1

Demographic (NSO site visit) surveys

The best fitting within year model for the demographic surveys included a quadratic term for day
within the year (Table H4). The quadratic within year model achieved a 22.6 AICc difference
over the next best fitting model (Table H4), indicating strong support for a quadratic seasonal
effect. This model advanced to the second and third steps of model selection. Estimates of
within year detection probabilities will be presented later with results from the final model.
The best fitting among year detection probability model contained an interaction between the
BO (barred owl) and t (annual time) effects (Table H5). The top model from step 2 received high
support, as measured by AICc (Delta AICc = 6.24), and implied that the effect of barred owls on
detection varied by year. This model advanced to the third step in model construction.
The best fitting occupancy model at the end of step 3 contained a linear time trend (T) in the
colonization model and no trend (.) in the extinction model (Table H6). Estimates of probability
of detection in the middle of the survey period (approximately 15 May) computed using this
model ranged from 0.2294 in 2008 to 0.68197 in 2011 with barred owls in the vicinity (Figure
H1). The detection probabilities during the same time period ranged from 0.5475 in 2008 to
0.7546 in 2005 without barred owls in the vicinity (Figure H1). At annual average barred owl
occurrence rates, the average annual NSO occupancy rate on the surveyed area declined from
approximately 0.90 in 2004 to a low of approximately 0.65 in 2007 and 2008. After 2008,
estimated occupancy increased to approximately 0.70 (95% confidence interval 0.65 to 0.75) in
2011 (Figure H2).
Using the best fitting model, probability of colonization was γ = 0.275 (=e-0.9680 / (1+e-0.9680),
Table H7). Using this estimate of γ, the probability of a site remaining unoccupied for at least 1,
2, …, 7 more years is contained in Table H8. Assuming the estimated colonization rate is true,
the probability of an unoccupied site remaining unoccupied for another 2 years (i.e., 3 years
unoccupied) is approximately 50% (Table H8).

Table H4. Model fitting results for step 1 of robust-design
occupancy model estimation for
demographic survey data collected from 2004 through 2011
ε

γ

P(among)

P(within)

AICc

t

t

t

J+JJ

7814.93

t

t

t

J

7837.54

t

t

t

ln(J)

7841.74

t

t

t

.

7843.94
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Table H5. Top 20 models from step 2 of robust-design occupancy
model construction for
demographic survey data collected from 2004 through 2011
ε

γ

P(among)

P(within)

AICc

t

t

BO+t+BO:t

J+JJ

7783.55

t

t

BO+t

J+JJ

7789.79

t

t

Trt+t

J+JJ

7811.55

t

t

t

J+JJ

7814.93

t

t

Trt+t+Trt:t

J+JJ

7815.08

t

t

BO+R+lnT

J+JJ

7855.25

t

t

BO+R+T+TT

J+JJ

7859.75

t

t

Trt+R+lnT

J+JJ

7862.71

t

t

Trt+R+T+TT

J+JJ

7866.81

t

t

R+lnT

J+JJ

7871.28

t

t

BO+R+T

J+JJ

7872.87

t

t

Trt+R+T

J+JJ

7875.33

t

t

R+T+TT

J+JJ

7875.7

t

t

BO+lnT

J+JJ

7884.09

t

t

Trt+R

J+JJ

7884.78

t

t

R+T

J+JJ

7886.53

t

t

Trt+lnT

J+JJ

7887.00

t

t

BO+R

J+JJ

7887.13

t

t

BO+T+TT

J+JJ

7892.64

t

t

Trt+T+TT

J+JJ

7894.52
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Table H6. The top 30 at the end of step 3 of robust-design occupancy model
construction for demographic survey data collected from 2004 through 2011
Rank

ε

γ

P(among)

P(within)

Npar

AICc

AICc

1

T

1

BO+t+BO:t

J+JJ

22

7776.360

0.00

2

T+TT

1

BO+t+BO:t

J+JJ

23

7776.600

0.24

3

BO+T

1

BO+t+BO:t

J+JJ

23

7777.530

1.17

4

BO+T+TT

1

BO+t+BO:t

J+JJ

24

7778.090

1.73

5

T

BO

BO+t+BO:t

J+JJ

23

7778.250

1.88

6

T+TT

BO

BO+t+BO:t

J+JJ

24

7778.400

2.04

7

T

T

BO+t+BO:t

J+JJ

23

7778.420

2.05

8

T

lnT

BO+t+BO:t

J+JJ

23

7778.420

2.06

9

t

1

BO+t+BO:t

J+JJ

27

7778.450

2.09

10

T+TT

T

BO+t+BO:t

J+JJ

24

7778.660

2.30

11

T+TT

lnT

BO+t+BO:t

J+JJ

24

7778.670

2.30

12

lnT

1

BO+t+BO:t

J+JJ

22

7778.880

2.52

13

BO+T

BO

BO+t+BO:t

J+JJ

24

7779.390

3.03

14

BO+T

T

BO+t+BO:t

J+JJ

24

7779.590

3.23

15

BO+T

lnT

BO+t+BO:t

J+JJ

24

7779.600

3.23

16

BO+lnT

1

BO+t+BO:t

J+JJ

23

7779.760

3.40

17

BO+t

1

BO+t+BO:t

J+JJ

28

7779.910

3.54

18

BO+T+TT

BO

BO+t+BO:t

J+JJ

25

7780.140

3.78

19

BO+T+TT

T

BO+t+BO:t

J+JJ

25

7780.160

3.79

20

BO+T+TT

lnT

BO+t+BO:t

J+JJ

25

7780.160

3.80

21

t

BO

BO+t+BO:t

J+JJ

28

7780.240

3.88

22

T

BO+T

BO+t+BO:t

J+JJ

24

7780.300

3.94

23

T

BO+lnT

BO+t+BO:t

J+JJ

24

7780.300

3.94

24

T

T+TT

BO+t+BO:t

J+JJ

24

7780.440

4.08

25

T+TT

BO+T

BO+t+BO:t

J+JJ

25

7780.470

4.10

26

T+TT

BO+lnT

BO+t+BO:t

J+JJ

25

7780.470

4.11

27

t

T

BO+t+BO:t

J+JJ

28

7780.520

4.16

28

t

lnT

BO+t+BO:t

J+JJ

28

7780.530

4.16

29

T+TT

T+TT

BO+t+BO:t

J+JJ

25

7780.610

4.25

30

lnT

BO

BO+t+BO:t

J+JJ

23

7780.790

4.43
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Table H7. Coefficients in the top occupancy model fitted to the
demographic survey data.
95% Confidence Interval
Coefficient

Estimate

Lower

Upper

ψ:(Intercept)

2.1724

2.0109

2.3339

ε:(Intercept)

-1.3063

-1.45

-1.1627

ε:Time

-0.1634

-0.2223

-0.1044

γ:(Intercept)

-0.9680

-1.1574

-0.7787

p:BO

-0.1198

-0.3054

0.0659

p:session2004

0.8727

0.7196

1.0258

p:session2005

1.1229

0.9456

1.3002

p:session2006

0.7696

0.6001

0.9391

p:session2007

0.3113

0.1564

0.4662

p:session2008

0.1901

0.0426

0.3375

p:session2009

0.6620

0.482

0.8420

p:session2010

0.8341

0.6451

1.0231

p:session2011

0.7155

0.5521

0.8789

p:Jul

-0.0014

-0.0025

-0.0002

p:Jsq

-0.0001

-0.0001

0.0000

p:BO:session2005

-0.5742

-1.1967

0.0484

p:BO:session2006

-1.0228

-1.6284

-0.4173

p:BO:session2007

0.1054

-0.9183

1.1291

p:BO:session2008

-1.2824

-2.2524

-0.3123

p:BO:session2009

-0.6588

-1.1914

-0.1262

p:BO:session2010

-0.6585

-1.2433

-0.0737

p:BO:session2011

0.1666

-0.2962

0.6295
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Table H8. Probability of an unoccupied NSO site remaining unoccupied
for k additional years, given various values of colonization (γ).
Colonization, estimated from the demographic survey data, was γ =
0.275. Values in the table are (1 - γ)k-1
k
γ

1

2

3

4

5

6

7

0.1

0.9

0.81

0.73

0.66

0.59

0.53

0.48

0.2

0.8

0.64

0.51

0.41

0.33

0.26

0.21

0.275

0.73

0.53

0.38

0.28

0.2

0.15

0.11

0.3

0.7

0.49

0.34

0.24

0.17

0.12

0.08

0.4

0.6

0.36

0.22

0.13

0.08

0.05

0.03
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Figure H1. Estimates of within year probability of detection of an NSO on a single visit
to a site. Estimates produced by the final robust-design occupancy model for the
reduced data set (2004 through 2011).
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Figure H2. Annual NSO occupancy rates from 2004 through 2011 estimated from
demographic survey data. Estimates were obtained from top robust-design occupancy
model after setting all covariates to their annual average. The gray region is a 95% pointwise confidence region for the true occupancy rate.
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H.1.3.2

Timber Harvest Plan (THP) Surveys

The top THP detection probability model contained ln(T) (Table H9) and produced withinseason estimates of detection probabilities that increased through time (Figure H3), but by
smaller amounts later in the season. Among seasons, the vast majority of AICc weight (92%)
was contained in the three models that allowed separate estimates of annual detection
probabilities (Table H9). This implies strong support for the hypothesis that detection
probabilities varied annually (see Discussion). Annual estimates of single-visit detection
probabilities computed by model averaging estimates from the middle of each field season (May
7) showed a general downward trend until 2010 and 2011 (Figure H4).

Table H9. Rankings by AICc for NSO detection probability models derived from
Green Diamond's THP data.
AICc

Model

Number of

Model

AICc

∆AICc

Weights

Likelihood

Parameters

Deviance

p(t,ln(T))

813.2648

0

0.51139

1

20

768.4648

p(t,T)

814.4851

1.2203

0.27782

0.5433

19

772.1669

p(t,TT)

816.0337

2.7689

0.12808

0.2505

20

771.2337

p(CT,ln(T))

819.6643

6.3995

0.02085

0.0408

4

811.4549

p(CT,T)

820.0261

6.7613

0.0174

0.034

4

811.8167

p(.,ln(T))

820.1981

6.9333

0.01597

0.0312

3

814.0731

p(.,T)

820.3751

7.1103

0.01461

0.0286

3

814.2501

p(CT,TT)

821.759

8.4942

0.00732

0.0143

5

811.4432

p(.,TT)

822.2915

9.0267

0.00561

0.011

4

814.0821

p(t,.)

826.8643

13.5995

0.00057

0.0011

18

786.9999

p(.,.)

828.5632

15.2984

0.00024

5.00E-04

2

824.5011

p(CT,.)

829.7862

16.5214

0.00013

3.00E-04

3

823.6612
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Figure H3. Within-season estimates of NSO detection probabilities, averaged over 2010
and 2011. Estimates were derived from the best fitting THP detection model containing a
logarithmic trend through the season.
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Figure H4. Model averaged estimates of detection probabilities with 95% confidence
limits derived from THP survey data. Estimates were generated for May 7 of each year.
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H.1.4. Discussion
H.1.4.1

Demographic (NSO site visit) surveys

The presence of barred owls had a strong negative effect on detection probabilities of NSO in 5
of 8 years. A negative effect of barred owls on NSO detection rates has been recorded for every
study that has been done on detection rates of NSO where barred owls were present (Dugger et
al., 2009; Olson et al., 2005; Crozier et al., 2006; and Wiens et al., 2011). The specific
mechanism for this suppression of calling is not fully understood, but it is known that both
species are highly territorial and interspecific aggressive interactions occur near their respective
nest sites or activity centers (Van Lanen et al., 2011). Anecdotal observations of aggressive
interactions between the species have been observed on the Green Diamond and other
demographic study areas (P. Carlson, pers. comm., Willow Creek Demographic Study Area)
and the outcomes were that larger barred owls were successful in physically attacking and
driving off the smaller NSO. There is one recorded case of a NSO potentially being killed by a
barred owl (Leskiw and Gutierrez, 1998), and although the potential exists, we think this is a
very rare outcome of a physical encounter between the species. However, following one of
these physical encounters, it seems likely that a NSO would become more reticent to call to
avoid another negative interaction with a barred owl.
Annual variation in detection rates for NSO with and without barred owls was also reported by
Dugger et al. (2009). It is likely that this annual variation results from a combination of factors
including stochastic events associated with selection of calling points and NSO occupancy,
weather, proportion of birds nesting and experience or ability of the surveyors. For the Green
Diamond study, 2008 had the lowest p (detection probability) for both with and without BO,
which corresponded with the lowest year of occupied NSO sites before BO removal was
initiated in 2009. Beyond this one observation, there were no apparent trends between detection
rates and occupancy or mean annual fecundity.
There was a fairly strong quadratic effect of Julian date on detection probabilities with highest
detection rates in mid-season. This is likely the result of a combination of factors, including less
than ideal early spring survey conditions and greater potential for rain, wind and stream noise.
While the survey protocol requires that certain minimum conditions be met before surveys are
conducted, the reality is that spring weather conditions in many years result in some surveys
being conducted near the limits of suitable calling conditions. We also have anecdotal evidence
that NSO pairs may more reluctant to respond during the early nesting season and the female
will generally not call from the nest unless seriously agitated by an intruder.
The drop-off in detection rates in the late season was presumably influenced by NSO moving
away from their primary roost/nest areas either because they did not nest, nested and failed or
the fledglings had flight skills sufficient to move away from the nest area. In these situations,
calling done at the traditional nest sites or activity centers would likely yield negative results
because the resident birds had moved out of the area.
The trend in occupancy was consistent with the impact of barred owls on the NSO population
causing a decline, followed by an increasing trend after a portion of the study area was
incorporated into an experimental barred owl removal area.
For demographic surveys, a total of 4 weekly surveys would be required to achieve a 95%
seasonal detection probability if surveys were initiated on 1 March without barred owls, but 6
weekly surveys would be required if barred owls were present (Table H10). Only 3 surveys
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would be required to achieve 95% detection if surveys were initiated on 15 May, and 5 surveys
if initiated on the same date with barred owls present (Table H10). If surveys were initiated on
10 August, 4 and 6 surveys would be necessary to achieve the 95% seasonal detection
probability for sites without and with barred owls (Table H10). This indicates that time of year
had little effect on detection probabilities at demographic sites, but presence of barred owls had
a major impact. However, if it is important to find nest sites at demographic sites, this can only
be accomplished during the spring months prior to fledging.

Table H10. The probability of detecting a NSO during demographic
site visits with and without barred owls on subsequent weeks as a
function of the number of visits and time of year.
Date of First Survey
1-Mar

H.1.4.2

15-May

10-Aug

Visit #

w/o BO

w/ BO

w/o BO

w/ BO

w/o BO

w/BO

1

0.53

0.357

0.655

0.47

0.573

0.379

2

0.8

0.628

0.887

0.746

0.818

0.645

3

0.92

0.802

0.963

0.883

0.919

0.792

4

0.97

0.895

0.988

0.944

0.969

0.88

5

0.989

0.947

0.996

0.975

0.982

0.923

6

0.996

0.947

0.999

0.988

0.991

0.967

Timber Harvest Plan (THP) Surveys

As noted above, barred owls have been shown to reduce the probability of detecting NSO
(Dugger et al., 2009; Olson et al., 2005; Crozier et al., 2006; Wiens et al., 2011) The overall
downward trend in annual detection probabilities observed here (Figure H4) was most likely
associated with increased numbers of barred owls and decreased effectiveness of voice
imitation of NSO calls. After 2009, when use of digital callers and a barred owl removal
experiment were initiated, an increase in detection probabilities was anticipated. We assume the
digital callers and decreased presence of barred owls in some areas was responsible for the
increase in detection probabilities observed in 2010 and 2011 (Figure H4).
To estimate within-seasonal trends in detection probabilities, we used estimates averaged over
2010 and 2011 because these years best reflect the protocol that will be used in the future when
barred owls have minimal influence in most parts of the study area. The observed within-season
trend starts with a low single visit detection probability of 0.34 on 1 March and progresses to a
high of 0.62 on 31 August (Figure H3). From this logarithmic trend, it is relatively easy to
calculate seasonal (multi-visit) detection probabilities given a plan for the number and timing of
surveys. To facilitate these calculations, we developed a THP survey calculator (Excel
spreadsheet, available from the authors) which computes the number of visits necessary to
achieve an overall detection probability of 95%.
As an example of how this calculator works, we computed detection probability assuming
surveys on consecutive weeks (7-day interval between all surveys) and an early, mid and late
season starting point, even though other constraints might prevent such weekly surveys.
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Achieving a 95% probability of detection starting early in the season (1 March) would require 7
visits (Table H11). If surveys started on 15 May, 5 surveys would achieve 95% probability of
detection (Table H11). In an extreme case, 95% detection probability could be achieved in 4
weeks between 10 August and 10 September (Table H11). This indicates that for efficiency and
reduced disturbance to NSO, the surveys could be conducted later in the survey season.
However, the primary objective of many surveys is to locate nest sites or activity centers for
protection from harm or to collect reproductive information, which can only be accomplished in
the spring months.

Table H11. The probability of detecting an NSO during a sequence
of night surveys as a function of the start date.
Date of first survey
Visit #

1-Mar

15-May

10-Aug

1

0.34

0.50

0.60

2

0.58

0.76

0.85

3

0.74

0.88

0.94

4

0.84

0.95

0.98

5

0.91

0.98

6

0.95

0.99

7

0.97

1.00
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I.1 HABITAT FITNESS MODEL
The NSO HCP (Green Diamond, 1992) was based on approximately two years of site specific
data collection and now its successor, the FHCP, is based on approximately two decades of
research and monitoring resulting in one of the largest datasets on NSOs in existence. The data
collected were incorporated into extensive sophisticated analyses as part of a mandated TenYear Review (see Appendix C.2), which led to the development a model of habitat fitness that
could be projected into future landscapes for NSOs. The future projections of habitat fitness
indicate an overall increasing trend in the best habitat (i.e. greatest fitness values), which
suggests that if the non-habitat covariates (e.g., weather and barred owls) are within the median
values under which the habitat fitness model projections were made, the NSO population is
capable of increasing in the Plan Area. However, this habitat fitness model suffers from the
same limitations of all mathematical models of ecological processes in that it cannot ever
completely capture all the complexity and nuances inherent in any ecological system. In
addition, it is a deterministic model when both future habitat and non-habitat variables are in fact
highly stochastic; particularly as those projections are made further into the future. So while this
habitat fitness model was based on extensive site-specific data and state-of-the-art statistical
models, all statistical models require verification or validation and initially should be viewed as
testable hypotheses. The term “model validation” can have a variety of meanings, but as we are
using the term, the habitat fitness model will be considered validated when we can verify that
the conclusions and predictions from the models are both reliable and useful.
One of the primary objectives of the effectiveness monitoring program for NSOs is to validate
the habitat fitness model through independent verification of the model predictions. It is
problematic to measure habitat fitness directly, because while mean fecundity can be estimated
for an area, estimates of mean survival would be complicated by movements of resident NSOs
during their lifetime. So rather than attempting to directly validate the predictions of the model
for a particular area in terms of fecundity and survival, the closest approximation will be to
correlate the predictions of the model relative to NSO abundance within some designated area.
For example, if the habitat fitness model predicts that an area in the future will have increasingly
high habitat fitness (λ H >1.0), the NSO in the area should have sufficiently high survival and
fecundity such that the resident NSO population in this area will increase assuming non-habitat
variables are within median past values (see Appendix C, Chapter 4, pp. C-168 to C-172).
Using future survey results gathered throughout the Plan Area, the estimated number of
occupied NSO sites in the three NSO regions (spatially grouped OMUs which represent
different physiographic regions in the Plan Area) will be compared to the estimated number of
NSO sites at the initiation of the Phase II (Plan Area-wide) barred owl removal experiment.
Green Diamond will validate the overall predictions of the habitat fitness model by a comparison
of trends in estimated NSO abundance as indicated by the region-wide estimated number of
paired and single occupied NSO sites and the predicted trend in property-wide habitat quality. In
general, since the highest category of habitat fitness (λ H >1.05) is projected to increase
dramatically averaged across the three NSO regions (Appendix C, pp. C-210 to C-215),
validation will be achieved when NSO abundance has a similar upward trend through time.
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Specifically, how this is expected to function is illustrated with three OMU example areas in
Figure I-1 below. On initiation of the Plan, the average habitat fitness values of the Korbel OMU
predict a moderately increasing NSO population, which should increase at an accelerated rate
until 2040. In contrast, the Northern Klamath OMU is predicted to have a declining population
until 2020 and then have a moderately increasing population over the next two decades. Finally,
the Wiggin’s Ranch is predicted to start with a moderately increasing population, show a
moderately increase rate followed by a declining rate. Model validation will be based on the
extent to which the observed trends mirror (i.e., have parallel trajectories) relative to the
predicted trends. However, given the many factors in addition to habitat quality (i.e. weather,
competition from barred owls, fluctuations in prey base abundance and stochastic demographic
factors) that can influence NSO populations, it is not expected that the trajectories between
observed and predicted NSO numbers will be in precise concordance within some
predetermined statistical limits for all OMUs. Following the necessary time interval described
below (approximately 7 years), model validation with all the FHCP ramifications for monitoring
and take will be achieved as long as the overall observed long term trends in estimated
occupied NSO sites for each of the three NSO regions are statistically shown to be stable or
increasing (P = 0.95) as predicted by the region-wide upward trend in habitat quality. If the
projections of the habitat fitness model have not been met because of inconclusive population
trends or depression of the NSO population due to a non-habitat covariate (e.g., weather,
disease or off-property illegal rodenticide use), Green Diamond will continue to gather the
extensive NSO survey and mark-recapture data until validation has been achieved or during
periods when there is a lapse in permitting to conduct barred owl removal experiments.

Area-wide Average Habitat Fitness

1.20

1.15

1.10

Korbel
Northern Klamath

1.05

Wiggin's Ranch

1.00

0.95

0.90
2010

2020

2030

YEAR

2040

2050

2060

Figure I-1. Trends in average habitat fitness values for selected areas designated as owl
management units (OMU).
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It is impossible to predict exactly how much time will be necessary for the NSO population to
respond favorably to improving habitat conditions following implementation of the Plan Areawide barred owl removal experiment. Although strongly associated with habitat conditions, site
occupancy, survival and fecundity are also influenced by stochastic variables dependent on the
vagaries of weather, prey population levels, the effectiveness of barred owl removal and other
unforeseen factors. Currently, NSO populations throughout the Northwest are in a declining
phase, which at least partially, is due to competition with barred owls (Forsman et al., 2011,
Dugger et al. 2016). However, there may be other future factors such as weather or declines in
prey species suppressing the NSO population that cannot be predicted. However, the
preliminary results of the barred owl removal experiment indicated that there was already
compelling evidence indicating that barred owls were having a strong negative impact on NSO
occupancy rates, and where barred owls were controlled, the number of occupied NSO sites
increased dramatically (see Section 4.4.1). This indicates that there will be data that can be
used to validate the habitat fitness model and the results from the Lower Mad River case study
(see Section 4.4.1) suggest that an overall increasing NSO population is possible within a few
years following approval of the FHCP and implementation of the Plan Area-wide barred owl
removal experiment. However, to insure that it is not due to a temporary anomaly in the NSO
population due to something like an unusually high population in one of the NSO’s primary
mammalian prey species, a minimum of 7 years will be required before FHCP model validation
will be achieved. However, if the survey data do not support a long term increasing trend, the
achievement of model validation will be extended until the trend is established or it is apparent
that model validation is not going to be possible.

I.2 SITE OCCUPANCY MODEL
While validation of the habitat fitness model is based on the question: “Do trends in NSO
abundance match model predictions in overall habitat fitness?” a second model will be
developed to address the question: “Are NSOs found at the specific sites where the model
predicts occupancy should be high?” The second type of model will be a site occupancy model
(MacKenzie et al., 2006), which will not be used as a threshold or trigger for achieving FHCP
habitat fitness model validation, but it will be a requirement to have successfully completed a
NSO site occupancy model before the new FHCP conservation measures contingent on habitat
fitness model validation will be implemented.
As part of the Ten-Year Review of the initial Green Diamond NSO HCP, an abandonment model
was developed (see Appendix C, pp. C-25 to C-33), but we lacked the necessary data to
construct a site occupancy model for NSOs. Green Diamond has begun to assimilate data that
can be used for development of an occupancy model, and within three years of the signing of
the FHCP, a first draft of a site occupancy model will be developed. Further developments of
occupancy models have led to the development of multi-state occupancy models (Nichols et al.,
2007, 2008). As implied by the name, instead of a single state (species detected/not detected),
multiple states can be modeled. In the case of the NSO surveys for the Plan Area, the multiple
states will likely include detection/non-detection of NSO and detection/non-detection of
fledglings. A full suite of covariates both biologically meaningful and readily implemented by
management will be included in this occupancy model. Along with providing estimates of site
occupancy and reproduction, the habitat covariates associated with this multi-state occupancy
model will potentially provide a new more management useful definition of NSO habitat and
thresholds of take. For example, the habitat fitness model integrated model inputs from separate
nesting, nighttime activity, survival and fecundity models (Appendix C, Chapter 4, pp. C-168 to
C-172). Included in these models were a variety of spatially explicit covariates (e.g., edge
density and mean patch density) produced by complex computer intensive GIS analyses using
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FRAGSTATS. While very useful to understand how the various habitat elements function to
meet the needs of NSO, and how overall forest management strategies influence Plan areawide habitat quality, the complex habitat fitness model does not lend itself to predicting how site
specific management actions (i.e., harvest units) may influence habitat quality for a specific
NSO site. The goal of the multi-state occupancy model will be to include management
covariates that are more easily calculated and interpreted, which potentially can then be used to
provide a simpler definition of NSO habitat and the thresholds likely to result in take.
Following its development, the site occupancy model will be tested and refined so that future
spatially explicit projections of NSO occupancy and reproduction can be made. Testing of the
model will be done through comparisons of expected versus observed occupied NSO sites with
successful nesting and the results will be used to continue to improve the predictability of the
model. Maximizing predictability of the model will be important, because it will be used as one
component for estimating take of NSO sites following model validation.
To support validation and development of both of these models, Green Diamond must do
surveys for NSOs throughout the Plan Area and annually attempt to locate all individual
territorial NSOs. However, unlike the surveys with an overall detection probability of 95% that
were designed to avoid impacts to individual NSOs due to timber harvesting, these surveys will
only be required to have a sufficiently high detection probability that the models can be validated
within the prescribed statistical limits.
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J.1 ABBREVIATIONS
AHCP

Aquatic Habitat Conservation Plan

BACI

Before-After-Control-Impact

BOWG

Barred Owl Working Group

CAS

California Academy of Sciences

CBD

Center for Biological Diversity

CCAA

Candidate Conservation Agreement with Assurances

CDF

California Department of Forestry and Fire Protection

CDFG

California Department of Fish and Game

CESA

California Endangered Species Act

CFGC

California Fish and Game Commission

CWD

Course Woody Debris

DCA

Dynamic Core Areas

DCA MA

Dynamic Core Area Management Areas

DPS

Distinct Population Segment

DSA

Density Study Area

EA

Environmental Assessment

EEZ

Equipment Exclusion Zones

EIS

Environmental Impact Statement

EPA

Eligible Plan Area

ESA

Endangered Species Act

FBRI

Forest Biometrics Research Institute

FHCP

Forest Habitat Conservation Plan

FPA

Forest Practice Act

FPR

Forest Practice Rules

FPS

Forest Projection and Planning System
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GIS

Geographic Information Systems

GDRCo

Green Diamond Resource Company; also abbreviated ‘Green Diamond’

HCP

Habitat Conservation Plan

HPA

Hydrographic Planning Area

HRA

Habitat Retention Area

IA

Implementing Agreement

IPA

Initial Plan Area

ITP

Incidental Take Permit

LWD

Large Woody Debris

MATO

Master Agreement for Timber Operations

MBTA

Migratory Bird Treaty Act

MSP

Maximum Sustained Production

NEPA

National Environmental Policy Act

NHPR

National Historic Preservation Act

NMFS

National Marine Fisheries Service

NSO

Northern Spotted Owl

ODFW

Oregon Department of Fish and Wildlife

OMU

Owl Management Unit

PA

Plan Area

RMZ

Riparian Management Zone

RPF

Registered Professional Forester

TDWMP

Terrestrial Deadwood Management Plan

THP

Timber Harvest Plan

TREE

Terrestrial Retention of Ecosystem Elements

USFWS

United States Fish and Wildlife Service, also abbreviated ‘the Service’

WDR

Waste Discharge Requirement
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YHCP

Yurok Habitat Conservation Plan

J.2 DEFINITIONS
Abandoned owl site: As defined in the 1992 NSO HCP, a perennial owl site that is unoccupied
for three consecutive years is defined as abandoned. Since this does not imply that the site no
longer has suitable habitat for spotted owls or that it may not be recolonized in the future, this
term will be replaced with ‘vacant’ in this FHCP. If a vacant site is reoccupied during a
subsequent breeding season, it becomes an active owl site.
Active owl site: An occupied or unoccupied perennial owl site; not an abandoned owl site.
Activity center (owl): The location (point in space) of a nest site, the primary daytime roost
site, or the geometric center of several roosts where owls or owl sign have been detected.
Nighttime responses may constitute an activity center if the owls are consistently heard in the
same area.
Adaptive management: As defined by the Services for purposes of their HCP program, a
method for examining alternative strategies for meeting measurable biological goals and
objectives, and then, if necessary, adjusting future conservation management actions according
to what is learned (65 Federal Register 106, 36245)
Adjacency constraints: adjacent timber stands cannot be harvested for 3-5 years following the
eve-aged harvest of the first unit.
Adjustment area: Commercial timberland acreage within the 11 HPAs that is not within Green
Diamond's ownership on any given date during the term of the Plan. This includes lands that are
eligible for addition to the Plan Area through acquisition or that may be removed from the Plan
Area through sale, subject to the limitations imposed by the Plan and IA.
Aerial yarding: Movement of logs to a landing by use of helicopters, or balloons, often used
where roads cannot be constructed to provide access to a harvesting unit.
Age class: One of the intervals into which the age range of trees is divided for classification or
use in management.
Bankfull channel: Channel between the tops of the most pronounced bank on either side of a
stream reach where water would just begin to flow out onto the floodplain.
Basal area: The cross sectional area of a single stem, including the bark, measured at breast
height (4.5 feet above the ground).
Base sites: All spotted owl sites that occur throughout the Plan Area that may at some point be
taken because they are not designated as dynamic core areas (DCA).
Before-After-Control-Impact (BACI): An experimental approach that utilizes a paired design
with treatment and control sites. Data are collected from both experimental sites before and
after the treatment and an analysis is done to determine if the relationship of the response
variable(s) between the treatment and control sites differs following the treatment.
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Broadcast burn: A prescribed fire allowed to burn over a designated area with well-defined
boundaries to achieve some land management objective.
Bucking: Use of a saw to remove log lengths from a tree after it has been felled.
Buffer: A vegetation strip or management zone of varying size, shape, and character
maintained along a stream, lake, road, or different vegetation zone to minimize the impacts of
actions on sensitive resources.
Cable yarding: Taking logs from the stump area to a landing using an overhead system of
winch-driven cables to which logs are attached with chokers.
California Forest Practice Rules (CFPRs): Rules promulgated by the California Board of
Forestry and administered by the California Department of Forestry and Fire Protection
governing the conduct of commercial timber operations on state and private land in California.
Candidate conservation agreement with assurances (CCAA): An agreement between a
non-federal property owner and the Service(s), in which the property owner commits to
implement conservation measures for a proposed or candidate species or a species likely to
become a candidate or proposed in the near future. The property owner also receives
assurances from the Service(s) that additional conservation measures will not be required and
additional land, water, or resource use restrictions will not be imposed should the currently
unlisted species become listed in the future (64 Federal Register 116, 32727). The agreement
accompanying with an enhancement of survival permit issued under section 10(a)(1)(A) of the
ESA.
Canopy closure: The ground area covered by the crowns of trees or woody vegetation as
delimited by the vertical projection of crown perimeters and commonly expressed as a percent
of total ground area.
Canopy cover: The proportion of ground or water covered by a vertical projection of the
outermost perimeter of the natural spread of foliage or plants, including small openings within
the canopy.
Changed circumstances: Changes in circumstances affecting a species or geographic area
covered by a conservation plan that can reasonably be anticipated by plan developers and the
Services and that can be planned for (e.g. the listing of a new species, or a fire or other natural
catastrophic event in areas prone to such events.). 50 CFR §§ 17.3, 222.102. Changes that will
constitute Changed Circumstances, and the responses to those circumstances, are described in
Plan Section 5. Changed Circumstances are not Unforeseen Circumstances.
Channel: Natural or artificial waterway of perceptible extent that periodically or continuously
contains moving water.
Channel migration zones (CMZs): Current boundaries of bankfull channel along the portion of
the floodplain that is likely to become part of the active channel in the next 50 years. The area of
the channel defined by a boundary that generally corresponds to the modern floodplain, but may
also include terraces that are subject to significant bank erosion.
Class I watercourses: All current or historical fish-bearing watercourses and/or domestic water
supplies that are on site and/or within 100 feet downstream of the intake.
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Class II watercourses: As used in the Plan, watercourses containing no fish, but support or
provides habitat for aquatic vertebrates. Seeps and springs that support or provide habitat for
aquatic vertebrates are also considered Class II watercourses with respect to the conservation
measures.
Class II-1 watercourse: A subset of Class II watercourses, as illustrated in Figure C-1 of the
Plan.
Class II-2 watercourse: A subset of Class II watercourses, as illustrated in Figure C-1 of the
Plan
Class III watercourses: Small seasonal channels which do not support aquatic species, but
have the potential to transport sediment to Class I or II watercourses.
Clearcutting: Even-aged regeneration method where all the merchantable trees in the stand
are removed in one harvest. Regeneration is accomplished by natural or artificial means.
Co-dominant tree: A tree whose crown helps to form the general level of the main canopy in
even-aged stands or in uneven-aged stands, the main canopy of the tree’s immediate
neighbors, receiving full light from above and comparatively little from the sides.
Commercial harvest: Removal of merchantable trees from a stand.
Commercial thinning: removing selected trees that may contain commercial value, to create
additional growing space for crop trees.
Covered activities: Certain activities carried out by Green Diamond in the Plan Area that may
result in incidental take of Covered Species and all those activities necessary to carry out the
commitments reflected in the Plan’s Operating Conservation Program and IA.
Covered species: The species identified in Table 1-1 of this Plan, which the Plan addresses
in a manner sufficient to meet all of the criteria for issuing an incidental take permit under ESA
Section 10(a)(1)(B) and all of the criteria for issuing an enhancement of survival permit under
ESA Section 10(a)(1)(A), as applicable.
Critical habitat: Specific areas, both occupied and unoccupied, that are essential to the
conservation of a listed species and that may require special management considerations or
protections.
Cumulative effect: As defined in the Services’ HCP Handbook and Draft CCAA Handbook:
Under NEPA regulations, the incremental environmental impact or effect of the action together
with the impacts of past, present, and reasonably foreseeable future actions, regardless of what
agency or person undertakes such other actions (40 CFR 1508.7). Under ESA section 7
regulations, the effects of future state or private activities not involving federal activities, that are
reasonably certain to occur with the action area of the federal action subject to consultation (50
CFR 402.02).
Decadent structure: Tree structure in condition of decline or decay due to age.
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Deep-seated landslide: Landslides that have a basal slip plane that is relatively deep and
commonly extends into bedrock. These are typically vegetated with trees and/or grass and
typically move incrementally.
Demographic Study Area: A portion of Green Diamond’s ownership and selected adjacent
areas in which all known northern spotted owl sites are monitored annually to estimate
occupancy, fecundity and survival following accepted scientific protocols. The Green Diamond
demographic study area is one of 11 long-term, ongoing studies that contribute to a periodic,
region-wide meta-analysis of the status of the northern spotted owl.
Density Study Area: A defined subset of the demographic study area in which the entire area
is surveyed each year in an attempt to locate all occupied northern spotted owl sites, which can
be used to calculate an annual estimate of spotted owl density.
Diameter at breast height (DBH): The diameter of a tree 4.5 feet above the ground on the
uphill side of the tree.
Direct displacement: Any timber harvesting or forest management activities that result in
falling trees or killing dominant or co-dominant stand trees within a 500-foot radius of the most
recent nest site or activity center for an occupied or active northern spotted owl site.
Displacement: Timber harvesting or any of the covered forest management activities that result
in disruption of northern spotted owl essential behaviors such that the resident single or pair is
no longer found to be occupying the site.
Distinct population segment (DPS): A vertebrate population or group of populations that is
discrete from other populations of the species and significant in relation to the entire species.
The smallest division of a taxonomic species permitted to be protected under the Endangered
Species Act.
Dominant tree: A tree whose crown extends above the general level of the main canopy of
even-aged stands or, in uneven-aged stands, above the crowns of the tree’s immediate
neighbors and receiving full light from above and partly from the sides.
Dynamic core areas (DCA): A suite of spatially distributed highly functional northern spotted
owl sites based on current long-term occupancy and high fecundity (reproduction), or potential
for high occupancy and fecundity following release from barred owl influences. These northern
spotted owl sites protected from take or other negative impacts of timber management include
the core nesting and roosting areas of 89 acres, if it exists, and surrounding foraging habitat that
with the core area totals 233 acres. These sites are referred to as dynamic because these
highly functional sites are expected to change throughout the life of the Plan and will be
replaced over time by new, equally or more functional, well distributed core areas established by
NSO as habitat conditions evolve across the Plan Area.
Effective date: The date(s) upon which the ITP and ESP are issued by the Services.
Eligible plan area (EPA): All privately owned commercial timberlands that, over the life of the
Plan, are either included within the Plan Area or are eligible for inclusion in the Plan Area. This
is the entire commercial timberland acreage analyzed in the Plan to support the Plan's
provisions allowing for additions and deletions of lands from the Plan Area of the term of the
Plan and Permits.
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Endangered: The classification given to an animal or plant in danger of extinction within the
foreseeable future throughout all or a significant portion of its range.
Equipment exclusion zone (EEZ): An area where use of heavy equipment is not allowed.
Even-aged stand: A stand of trees composed of a single age class in which the range of tree
ages is usually +/- 20 percent of rotation.
Even-aged management: The application of a combination of actions that results in the
creation of even-aged stands. Clearcut, shelterwood, or seed tree cutting methods produce
even-aged stands.
Environmental impact statement (EIS): A document prepared to describe the effects for
proposed activities on the environment.
Feasible: Capable of being accomplished in a successful manner within a reasonable period of
time, taking into account economic, operational, and technological factors, and considering what
is allowable under the law.
Fecundity: The potential level of reproductive performance of a population; calculated as the
number of female young fledged per female spotted owl.
Fitness: Ability of an individual to survive and reproduce
Foraging habitat (NSO): From an ecological perspective, foraging habitat includes any habitat
that supports prey species of NSO in which owls might actively pursue and capture their prey.
However, relative to this FHCP, only stands greater than 30 years are considered foraging
habitat even though the prey of NSO are known to occupy younger stands and the juxtaposition
of young (6-30 years) adjacent to older stands (>45 years) increases the probability of foraging.
Forest management: The practical application of biological, physical, quantitative, managerial,
economic, social, and policy principles to the regeneration, management, utilization, and
conservation of forests to meet specified goals and objectives while maintaining the productivity
of the forest.
Front-end loader: A machine with special forks, lifts, or grapples for loading logs onto trucks,
pallets, or railcars.
Green Diamond’s ownership: Commercial timberlands that Green Diamond owns in fee and
lands owned by others subject to Green Diamond harvesting rights.
Ground-based yarding: Movement of logs to a landing by use of tractors, either tracked or
rubber tired (rubber tired skidders) or shovels (hydraulic boom log loaders).
Habitat: The place, natural or otherwise, (including climate, food, cover, and water) where an
animal, plant, or population naturally or normally lives and develops.
Habitat conservation plan (HCP). As defined in the Services’ HCP Handbook, a planning
document that is a mandatory component of an application for an incidental take permit under
ESA Section 10(a)(1)(B); also known as a conservation plan. The document that, among other
things, identifies the operating conservation program that will be implemented to minimize,
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mitigate, and monitor the effects of incidental take on the species covered by a Section
10(a)(1)(B) permit.
Habitat fitness: Effect of habitat quality on an individual’s ability to survive and reproduce.
Harass: A form of take under the ESA. Defined in ESA implementing regulations promulgated
by the Department of Interior as an intentional or negligent act or omission which creates the
likelihood of injury to wildlife by annoying it to such an extent as to significantly disrupt normal
behavioral patterns which include, but are not limited to, breeding, feeding, or sheltering (50
CFR 17.3).
Harm: A form of take under the ESA. Defined in federal regulations as an act which actually
kills or injures fish and wildlife. Such an act may include significant habitat modification or
degradation which actually kills or injures fish or wildlife by significantly impairing essential
behavioral patterns, including breeding, spawning, rearing, migrating, feeding or sheltering (50
CFR part 222.102; also see 50 CFR part 17.3).
Harvesting: All activities necessary to cut, remove, and transport timber products from the Plan
Area.
Harvesting rights: The rights to conduct timber operations on lands owned in fee by another.
Short-term harvesting rights generally expire upon the conclusion of timber operations, upon a
date certain, or a combination of the two. Perpetual harvesting rights pertain to existing and
subsequent crops of timber and continue without expiration.
Headwall swales: Areas of narrow, steep, convergent topography (swales or hollows) located
at the heads of Class III watercourses that have been sculpted over geologic time by repeated
debris slide and debris flow events.
Helicopter yarding: (Alternatively: aerial yarding). Movement of logs to a landing by use of
helicopters, or balloons, often used where roads cannot be constructed to provide access to a
harvesting unit.
Hydrographic planning area (HPA): The hydrographic areas and hydrologic units mapped in
the AHCP/CCAA which encompass the Eligible Plan Area and surrounding lands in common
watersheds
HPA group: HPAs that have been grouped together based on their geologic and geomorphic
characteristics for purposes applying slope stability measures.
Implementation Agreement (IA): An agreement between the Service(s) and the incidental take
permittee(s) that identifies the obligations of the parties, identifies remedies if parties fail to meet
their obligations, provides assurances to the Service(s) that the conservation plan will be
implemented, and provides assurances to the permittee(s) that implementation of the plan
satisfies ESA requirements for the species and activities covered by the plan and permit.
Incidental take: The taking of a federally listed species, if such taking is incidental to, and not
the purpose of, carrying out otherwise lawful activities.
Incidental take permit (ITP): A permit issued by the Services pursuant to ESA Section
10(a)(1)(B) authorizing incidental take of federally listed species named on the permit.
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ITP species: The Covered Species for which Green Diamond is seeking an ITP; the species
named on the ITP.
Indirect displacement: Any timber harvesting or covered forest management activities within a
0.5 mile radius of the most recent nest site or activity center of an occupied or active owl site
that reduces the habitat below thresholds established in this FHCP. The thresholds include 89
acres of stands 46 years and older, and 233 acres of stands 31 years and older.
Initial plan area (IPA): The Plan Area that exists on this FHCP Implementation Agreement and
Permit; based on Green Diamond ownership and harvesting rights at time of permit.
Intermittent stream: A stream that flows only at certain times of the year and/or when it
receives water from springs or from a surface source. It ceases to flow above the streambed
when losses from evaporation or seepage exceed the available streamflow.
Jeopardy: term under the Endangered Species Act that refers to an action that is reasonably
expected to diminish a species’ numbers, reproduction, or distribution so that the likelihood of
survival and recovery in the wild is appreciably reduced.
Landings: The areas where harvested trees are gathered (through skidding or yarding) for
subsequent transport out of the forest.
Large woody debris (LWD): Larger pieces of wood in stream channels or on the ground,
including logs, root wads, and large chunks of wood that provide important biological and
physical functions.
Listed species: A species, subspecies, or qualifying distinct population segment of a
vertebrate species on the lists of threatened and endangered wildlife and plants in 50 CFR
17.11 and 17.12. Also, a species, subspecies, or variety of plant or animal on the lists of the
endangered, threatened, and rare species maintained by the California Fish and Game
Commission. Nest Site (Owl): A tree in which a pair of spotted owls has nested.
Maximum extent practicable. Term used in the ESA and federal regulations to describe the
level of impact minimization and mitigation required for incidental take of a listed species to be
authorized under ESA Section 10(a)(1)(B).
Maximum sustained production: Harvest levels planned under CFPRs to balance forest
growth and timber harvest over a 100-year period and to achieve maximum sustained
production of high quality timber products while protecting resource values such as water quality
and wildlife.
Merchantable: Trees or stands having the size, quality, and condition suitable for marketing
under a give economic condition, even if not immediately accessible for logging.
Migratory Bird Treaty Act (MBTA): The Migratory Bird Treaty Act implements various treaties
and conventions between the U.S. and Canada, Japan, Mexico and the former Soviet Union for
the protection of migratory birds. Under the Act, taking, killing or possessing migratory birds is
unlawful.
Minor forest products: Secondary forest materials including tree burls, stump products,
boughs and greenery for wreaths and floral arrangements or similar purposes.
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National Environmental Policy Act (NEPA): The Act establishes national environmental policy
and goals for the protection, maintenance, and enhancement of the environment and provides a
process for implementing these goals within the federal agencies.
National Marine Fisheries Service (NMFS): A division of the U.S. Department of Commerce
that is responsible for the stewardship of the nation’s marine resources, the protection and
recovery of listed marine species, and the authorization of incidental take of listed marine
species.
Nesting habitat (NSO): For the purposes of this FHCP, nesting habitat is defined as stands 46
years and older, although many NSO pairs have been documented to nest in younger stands.
NSO HCP residual area: Green Diamond ownership within California that is outside the Eligible
Plan Area of this FHCP. This area is subject to the 1992 USFWS approved NSO HCP.
Occupied owl site: A perennial owl site occupied by a single owl or a pair of territorial owls
during the breeding season.
Old growth: A forest stand with moderate-to-high canopy closure; a multi-layered canopy
dominated by large overstory trees; a high incidence of large trees with large, broken tops, and
other indications of decadence; numerous large snags; and heavy accumulations of logs and
other woody debris on the ground.
Operating conservation program:
As defined in 50 CFR §§ 17.3, 222.102, those
conservation management activities which are expressly agreed upon and described in a
conservation plan or its implementing agreement, if any, and which are to be undertaken for the
affected species when implementing an approved conservation plan, including measures to
respond to changed circumstances. In this Plan and the IA, the conservation management
activities and specific measures (including provisions for changed circumstances, funding,
monitoring, reporting, adaptive management, and dispute resolution) as set forth in Section 5.2.
Overstory: That portion of the trees, in a forest of more than one story, forming the upper or
uppermost canopy layer.
Owl management units (OMU): Mapped polygons within the IPA of approximately 20,000 to
60,000 acres with similar physiographic and/or biological factors that are large enough to
potentially support 10-15 NSO sites. OMU boundaries may be subject to modification in the
future, with the concurrence of the Service, to account for future potential refinements in the
habitat fitness model or modifications in how Green Diamond validates the habitat fitness
model.
Owl site: The area within a five-hundred-foot radius of an owl activity center.
Perennial owl site: An active owl site that has been established for at least two consecutive
field seasons. For example, if a site is established in year one as newly colonized, it is not
perennial. If the site is again occupied in year two, it is designated as a perennial site.
Plan: The Forest Habitat Conservation Plan prepared by Green Diamond.
Plan area (PA): All commercial timberland acreage where Green Diamond owns fee lands and
Harvesting Rights (Green Diamond's ownership), during the period of such ownership within the
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term of the Permits, subject to the limitations described in the IA, and roads on lands where
Green Diamond owns and exercises Road Access Rights within its approved Timber Harvesting
Plan (THP) areas in the Eligible Plan Area during the term of the Plan and Permits. This is the
geographic area where incidental take will be authorized, the Covered Activities will occur, and
the Operating Conservation Program will be implemented. Except where stated otherwise in the
Plan, references to lands, commercial timberlands, and Green Diamond’s ownership in the
context of the Plan Area include lands owned in fee and lands subject to harvesting rights. (All
commercial timberlands within the Eligible Plan Area during the term of this FHCP)
Precommercial thinning: Thinning or pruning dense young forest trees to achieve optimum
diameter growth and increase the eventual product value of the tree.
Prescribed burning: Introduction of fire under controlled conditions to remove unwanted brush,
logging slash, and/or woody debris or specified forest elements.
Project area: the polygon or multiple polygons that form the timber harvest unit boundaries and
associated road construction rights-of-way that require timber falling or any other area in which
any of the Covered Activities could result in harm or take of a spotted owl.
Red light threshold: A threshold triggered by multiple negative monitoring responses (a series
of yellow light triggers) indicating a more serious condition than the yellow light threshold.
Regeneration: The renewal of tree cover by natural or artificial means. Also the young tree crop
(seedlings and saplings).
Registered professional forester (RPF): A person who holds a valid license as a professional
forester pursuant to Article 3, Section 2, Division 1 of the California Public Resources Code (as
in effect on the date of issuance of the Permits).
Residual: A tree that remains standing after some event such as selection harvest.
Riparian management zone (RMZ): A riparian buffer zone on each side of a Class I or Class II
watercourse that receives special treatments, to provide temperature control, nutrient inputs,
channel stability, sediment control, and LWD recruitment.
Riparian Slope Stability Management Zone (RSMZ): A RMZ below an SMZ or where
streamside slopes exceed the minimum Steep Streamside Slope gradients. This is the SSS
inner zone.
RMZ inner zone: The first 30 to 70 feet of RMZ area (depending on stream class and side
slopes), as measured from the first line of perennial vegetation.
RMZ outer zone: The remaining 45 to 100 feet of RMZ area (depending on stream class and
side slopes) or the entire area extending to the edge of the floodplain from the RMZ inner zone
edge.
Roosting habitat (NSO): For the purposes of this FHCP, roosting habitat is primarily
associated with nesting habitat (stands >45 years), but roosting also occurs in stands 31 years
and older.
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Rotation: The planned number of years between the regeneration of an even-aged stands and
its final cutting at a specified stage.
Rotation age: The age of a stand when it is harvested at the end of a rotation.
Salvage operations: The removal of dead trees or trees damaged or dying because of
injurious agents other than competition, to recover economic value that would otherwise be lost.
Second growth: Timber stands established after natural or human-caused removal of the
original stand or previous forest growth.
Selection harvest: The removal or trees, individually or in small groups, from the forest.
Set-Asides: Special conservation areas precluded from timber harvesting; established through
the NSO HCP.
Shallow-rapid landslide: Rapid landslide event that is confined to the overlying mantle of
colluvium and weathered bedrock (in some instances competent bedrock) that commonly leave
a bare unvegetated scar after failure. These landslides may include debris slides, debris flows,
channel bank failures, and rock falls.
Shovel loader: (Alternatively: heel-boom loader). A stationary piece of log loading equipment
located on roads and landings, similar to a construction crane, that uses a crane-like grapple to
deck, move, and load logs onto log trucks from one central pivot point.
Silviculture: The specific methods by which a forest stand or area is harvested and
regenerated over time to achieve the desired management objectives.
Sink population: A breeding group that does not produce enough offspring to maintain the
itself without immigrants from other populations.
Skid trail: An access cut through the woods for skidding logs with ground based equipment. It
is not a high enough standard for use by highway vehicles, such as a log truck, and is therefore
not a road.
Slash: Woody residue left on the ground after trees are felled, or accumulated there as a result
of a storm, fire, or silvicultural treatment.
Slope Stability Management Zone (SMZ): The outer zone of an SSS zone.
Snag: A standing dead tree.
Source population: A breeding group that produces enough offspring to be self-sustaining and
that often produces excess young that must disperse to other areas.
Stand: A group of trees that possesses sufficient uniformity in composition, structure, age,
spatial arrangement, or condition to distinguish it from adjacent groups.
Stand improvement: An intermediate treatment made to improve the composition, structure,
condition, health, and growth of even- or uneven-aged stands.
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Steep Streamside Slopes (SSS): Steep slopes located immediately adjacent to a stream
channel; defined by: 1) a minimum slope gradient leading to a Class I or Class II watercourse,
2) a maximum distance from a Class I or Class II watercourse, and 3) a reasonable ability for
slope failures to deliver sediment to a watercourse.
SSS zone: The area in which default prescriptions for SSS will be applied; consists of an inner
zone (the RSMZ) and outer zone (the SMZ).
Stream: A natural watercourse with a well-defined channel with distinguishable bed and bank
showing evidence of having contained flowing water indicated by deposit of rock, sand, gravel,
or soil.
Survey area: the area that extends 0.5 mile radius from the perimeter of the project area.
Survey period: the time during which surveys will be counted toward meeting criteria for
complete surveys. For the Green Diamond ownership, the survey period is March 1 – August
31.
Sustained yield: The yield of commercial wood that an area can produce continuously at a
given intensity of management consistent with required environmental protection and which is
professionally planned to achieve over time a balance between growth and removal.
Take: To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt
to engage in any such conduct.” 16 USCA § 1532(19); 50 CFR § 222.102. “Harm” means an
act that actually kills or injures fish or wildlife, which act may include significant habitat
modification or degradation which actually kills or injures fish or wildlife by significantly impairing
essential behavioral patterns, including for the Service species breeding, feeding or sheltering
and for NMFS species breeding, spawning, rearing, migrating, feeding or sheltering. 50 CFR
§§ 17.3, 222.102.
Terrestrial deadwood management plan (TDWMP): Habitat retention application guidelines
for the Green Diamond ownership prior to this FHCP; foundation for the TREE.
Terrestrial retention of ecosystem elements (TREE): Habitat retention application guidelines
for the Green Diamond ownership under this FHCP.
Thinning: A treatment made to reduce stand density of trees primarily to improve growth,
enhance forest health, or recover potential mortality.
Threatened: The classification given to a plant or animal species likely to become endangered
within the foreseeable future throughout all or a significant portion of its range.
Timber felling: Physically cutting a tree from its stump including cutting of the felled tree into
predetermined log lengths.
Timber harvesting: All activities necessary to cut, remove, and transport timber products from
an area.
Timber harvesting plan (THP): A plan describing a proposed timber harvesting operation
pursuant to 14 CCR section 4582 (as in effect on the date of issuance of the Permits).
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Tractor logging: Use of a tractor to carry logs from the harvest site to a landing.
Uneven-aged: A stand with trees of three or more distinct age classes, either intimately mixed
or in small groups.
Unforeseen Circumstances: Changes in circumstances affecting a species or geographic
area covered by the Plan that could not reasonably have been anticipated by Green Diamond
and the Services at the time of the Plan’s development, and that result in a substantial and
adverse change in the status of the covered species.” 50 CFR §§ 17.3, 222.102.
Unoccupied owl site: A perennial owl site not occupied by a single owl or a pair of owls during
the breeding season. An owl site can be unoccupied without being abandoned (See also
Abandoned Owl Site).
Vacant: Under this FHCP this term applies to an NSO site that has been unoccupied for three
consecutive breeding seasons. If a vacant site becomes reoccupied during a subsequent
breeding season, it becomes an active owl site.
Watercourse: Any well-defined channel with distinguishable bed and bank showing evidence
of having contained flowing water indicated by deposit of rock, sand, gravel, or soil.
Watercourse also includes manmade watercourses.
Windthrow: Trees blown down by wind; also called blowdown.
Yarding: (Alternatively: skidding). The movement of forest products from the stump to the
landing.
Yellow light threshold: An early warning indicator identifying and rapidly addressing a potential
problem. This threshold typically can be exceeded by a single negative monitoring result.
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Map 4-1. Location of the Hydrographic Planning Areas used to describe forest conditions relative to the Plan Area
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Map 4-2. Distribution of northern spotted owl activity centers within the Plan Area and nearby regions of northern California.
Activity centers were determined from the California Natural Diversity Database (2010)
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Map 4-4. Barred Owl Removal Study Treatment and Control areas
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Map 4-7. Distribution of red and Sonoma tree voles based on stand-level surveys in 1994-1995 and 2001-2005 and
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Map 4-8. Distribution of tree voles determined from analysis of spotted owl pellet collections 1990-2009
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Map 5-2. Location of 11 Owl Management Units of 20,000 to 60,000 acres and will serve as the basis
for distribution of NSO Dynamic Core Areas and habitat fitness model validation
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February 2018

