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Introduction

This chapter focuses mostly on terrestrial conditions of spe-
cies and biodiversity associated with late-successional and
old-growth forests in the area of the Northwest Forest Plan
(NWFP). We do not address the northern spotted owl (Strix
occidentalis caurina) or marbled murrelet (Brachyramphus
marmoratus)—those species and their habitat needs are
covered in chapters 4 and 5, respectively. Also, the NWFP’s
Aquatic and Riparian Conservation Strategy and associated
fish species are addressed in chapter 7, and early-succes-
sional vegetation and other conditions are covered more in
chapters 3 and 12.

We begin by summarizing a set of questions provided
by management. We then review the state of knowledge
of species, biodiversity, and ecosystem conditions gained
from studies conducted since the 10-year synthesis of mon-
itoring and research results (Haynes et al. 2006). We review
agency programs on other species and biodiversity of older
forests of the Pacific Northwest, including implementation
of the NWFP Survey and Manage standards and guide-
lines, the Interagency Special Status and Sensitive Species
Program (ISSSSP), and other biodiversity consortia. We
then review new findings on selected individual species
and groups of species including fungi, lichens, bryophytes,

and plants, as well as invertebrates. We also summarize
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findings on amphibians, reptiles, and birds, and on selected
carnivore species including fisher (Pekania pennanti),
marten (Martes americana), and wolverine (Gulo gulo),
and on red tree voles (Arborimus longicaudus) and bats.
We close the section with a brief review of the value of
early-seral vegetation environments. We next review recent
advances in development of new tools and datasets for
species and biodiversity conservation in late-successional
and old-growth forests, and then review recent and ongoing
challenges and opportunities for ameliorating threats

and addressing dynamic system changes. We end with a
set of management considerations drawn from research
conducted since the 10-year science synthesis and suggest
areas of further study.

The general themes reviewed in this chapter were
guided by a set of questions provided by the U.S. Forest
Service Pacific Northwest Region (Region 6) and Pacific
Southwest Region (Region 5). The scientific publications
we review were selected based on the specific subjects
listed above, as pertinent to science findings on other
species and biodiversity of late-successional and old-growth
forest ecosystems in the area of the NWFP in the Pacific
Northwest, United States. We include selected references
on studies outside the NWFP and Pacific Northwest and
references dating prior to the previous NWFP science
synthesis, when such studies are nonetheless pertinent to
understanding biological and ecological topics within the
NWEFP and Pacific Northwest. We also address selected
topics such as early-successional forest ecosystems and
effects of wildfire, fire suppression, and climate change,
as guided by the availability of recent literature on NWFP
species and biodiversity; these topics, raised by managers,
are also covered more fully in other chapters of this science
synthesis. The final chapter of this synthesis discusses
the conceptual and practical implications of new science
findings, remaining scientific uncertainties and research

needs, and overall conclusions.
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Setting and Background
Originally, the NWFP was developed as an ecosystem

management plan to provide for the full suite of biodiver-
sity at all taxonomic and functional levels, particularly

in late-successional and old-growth environments, under
an adaptive learning and management approach. The

first decade of the NWFP, however, focused on the status
of species; no biodiversity monitoring program per se
was instituted under the NWFP (Marcot and Molina
2006). Since then, a broad assumption has been made
that older-forest biodiversity in its full capacity would be
provided by two complementary approaches of managing
for “coarse filter” elements such as the dispersion and
distribution of late-successional forest reserves and
aquatic and riparian corridors, along with managing for
“fine filter” elements of habitat needs of selected, individ-
ual late-successional and old-growth-associated species.
The combined coarse- and fine-filter approach is intended
to provide the same level of protection as would man-
agement and monitoring directed at specific biodiversity
elements such as ecosystem processes of nutrient cycling,
species’ ecological functions, and population genetics and
viability (e.g., Noss 1990). A current challenge is to test
this assumption within the changing tapestry of ecolog-
ical processes and disturbance-influenced ecosystems of
the Northwest.

The 2012 planning rule for guiding land and resource
management plans on national forests differs from the 1982
rule that was in place when the NWFP was first instituted
and that guided the NWFP. The 2012 planning rule puts
more weight on coarse-filter approaches and on ecological
integrity (based in part on natural range of variation) but
still calls for both coarse- and fine-filter approaches. In the
Forest Service’s evaluations of the alternatives to the
planning rule (USDA FS 2012), the terms coarse filter and
fine filter are referred to extensively as “well-developed
concept[s] in the scientific literature [with] broad support
from the scientific community and many stakeholders.”
However, the debate continues on an appropriate balance

between coarse-filter (ecosystem and biodiversity) and
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fine-filter (species-specific) planning direction (Hayward et

al. 2016,” Schultz et al. 2013).

Also, although not part of the NWFP per se, some
previous elements of the U.S. Forest Service’ Forest Inven-
tory and Analysis (FIA) program®—which have since been
drastically reduced or are no longer being carried out—pro-
vided much-needed information for monitoring biodiversity
of trees, vegetation, and lichens.? The FIA program has
become a de facto biodiversity monitoring program, at least
for selected vegetation and floral elements.

In the previous science synthesis, Marcot and Molina
(2006) concluded that NWEFP directions for establishing
effectiveness monitoring of forest biodiversity elements
for other than selected species remained mostly unmet
(beyond the FIA-identified biodiversity indicators).

This remains true today, but much information has

been provided by research studies and gathered by

agency programs on basic occurrence, distribution, and

ecology of rare and poorly known late-successional and

old-growth-associated species. The 2006 synthesis also
provided the following suggestions:

»  Engage research partnerships to fill key information
gaps on rare and little-known late-successional and
old-growth species.

»  Clarify objectives and expectations of implementing a
coarse- and fine-filter conservation approach to man-
aging for viable and persistent species populations.

e Validate the use of surrogates (e.g., indicator and
focal species) for species and conservation objec-
tives.

*  Develop and maintain databases from ongoing

inventory, survey, and any monitoring programs.

2 Hayward, G.D.; Flather, C.H.; Rowland, M.M.; Terney, R.;
Mellen-Mclean, K.; Malcolm, K.D.; McCarthy, C.; Boyce, D.A.
2016. Applying the 2012 planning rule to conserve species: a
practitioner’s reference. Unpublished paper. On file with: Bruce
Marcot, Forestry Sciences Laboratory, 620 SW Main, Portland,
OR 97205. 78 p.

3 http://www.fia.fs.fed.us/.

?McCune, B. Personal communication. Professor, Department of
Botany and Plant Pathology, Oregon State University, 2082 Cord-
ley Hall Corvallis, OR 97331-2902. http://bmccune.weebly.com/.
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*  Develop, test, and implement species survey designs.

»  Explore habitat modeling and decision-support tools
to meet some conservation objectives.

*  Develop and implement an effectiveness monitoring

framework.

The current synthesis determines the degree to which

these suggestions have been met.

New Learning and Recent Issues

Much has been learned since the 2006 synthesis (Haynes
et al. 2006) about conditions and dynamics of forest
ecosystems and their organisms in the Pacific Northwest
and throughout the West. The issue of climate change and
its known and projected impacts on systems has become

a foremost research topic (Bagne et al. 2011, Vose et al.
2012). Occurrence and effects of large-scale wildfire have
become major issues of research and management focus
(Sheehan et al. 2015, Wimberly and Liu 2014). Studies on
the effect of fire suppression on vegetation succession are
needed, however, as are studies examining how suppres-
sion activities affect subsequent fire behavior but also
how it changes vegetation conditions as habitat for many
species (see chapter 3). Concern over invasive species also
has elevated (Jones et al. 2010, Wilson et al. 2009; also see
chapter 3). We address these and other issues in sections
that follow.

Additionally, of increased focus is how early-suc-
cessional vegetation provides habitats for many species
(Hagar 2007, Swanson et al. 2011). Another topic of contin-
ued interest is the importance of conditions in the man-
aged-forest matrix and connectivity of late-successional
and old-growth forests and late-successional reserves
(LSRs) in the face of fire, climate change, and increased
pressure on matrix-land resources (Suzuki and Olson
2008, Wilson and Puettmann 2007). As well, the roles
and conditions of rare and little-known species have been
addressed (Raphael and Molina 2007). In general, much
more detailed information is now available on vertebrates

than on most other species groups.

Guiding Questions

This chapter reviews the scientific understanding of the
ecology and conservation of species associated with
late-successional and old-growth forests. We summarize
science findings on the conservation strategy of the NWFP
and its provision for these species; scientific progress

since the previous NWFP evaluations (Diaz and Haynes

2002, Haynes and Perez 2001, Haynes et al. 2006); and the

outcome of the NWFP Survey and Manage program.
We review advancements on science and conservation
through the following questions:

*  What is the current scientific understanding of the
rarity of late-successional and old-growth-associ-
ated species?

» Is forest management under the NWFP providing
habitat for rare and uncommon species as planned?
Are rare and uncommon species maintaining pop-
ulations under NWFP management? How effective
are the management recommendations for habi-
tat conservation in retaining these species across
treated landscapes?

*  Have we accumulated enough information to change
the management status of these species? Are there
species originally ranked as having low potential for
persistence that are now of less concern, particularly
with the reduction in harvest levels of late-succes-
sional and old-growth forest that has occurred under
the NWFP? Are there late-successional and old-
growth species originally ranked as high persistence
or not initially identified as conservation concerns
that have been added to lists of species of concern?

*  What are results of research on the effects of pre-
scribed fire and wildfire on rare and uncommon
late-successional and old-growth species?

*  What are results of research on the effectiveness
of site buffers as compared with landscape-scale
habitat management for ensuring late-successional
and old-growth species persistence, dispersal, and
habitat connectivity?

*  How has the ISSSSP served to provide information
on late-successional and old-growth-associated spe-
cies under the NWFP?
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*  Does the current list of special status and sensitive
species adequately represent rare late-successional
and old-growth species with risks to population
persistence?

*  What are new issues related to conservation of bio-
diversity in the NWFP area?

Agency Programs on Other Species and
Biodiversity of Older Forests

Survey and Manage Program

Following the 1993 report of the Forest Ecosystem Manage-
ment Assessment Team or FEMAT (1993), and as part of the
initial creation of the NWFP, the NWFP Survey and
Manage program was instituted in 1993 as part of a final
environmental impact statement and record of decision for
amendments to U.S. Department of Agirculture (USDA)
Forest Service and U.S. Department of the Interior (USDI)
Bureau of Land Management (BLM) planning documents
for federal public lands within the range of the northern
spotted owl. The Survey and Manage program was then
amended by a 2001 record of decision for amendment to the
Survey and Manage, protection buffer, and other mitigation
measures standards and guidelines. The amendment
established (1) an annual species review panel process to
evaluate monitoring and research findings and to recom-
mend to the regional forester of Region 6 appropriate
conservation categories for all late-successional and
old-growth-associated species not otherwise provided for by
the NWFP guidelines, and (2) a set of site survey protocols’
and management recommendations for detecting and
conserving sites with rare and little-known species under the
NWEFP. The annual species review sessions were designed
as rigorous, 10-person panels consisting of 5 biologists and 5
managers and used a Bayesian network decision modeling
construct to help evaluate knowledge and explicitly repre-
sent uncertainty of each species in documented, repeatable
procedures (Marcot et al. 2006). Mostly because of high
costs and administrative complexities, no formal annual

species review has been conducted since 2003.

3 http://www.blm.gov/or/plans/surveyandmanage/protocols/.
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The Survey and Manage program was established
under the NWFP as a means of collecting information on,
and providing appropriate conservation direction for, rare
and poorly known late-successional and old-growth-asso-
ciated species under the precautionary principle (resisting
implementation of untested or disputed activities that may
have adverse effects) and an adaptive management process
(Marcot et al. 2006, Molina et al. 2003, USDA and USDI
2001). From the initial list of 1,120 late-successional and
old-growth-associated species evaluated by FEMAT (1993),
various mitigation means under the NWFP Survey and
Manage program narrowed the list in 2001 to 296 individ-
ual species and 4 arthropod species groups. The Survey
and Manage program was then abolished, and, under a
management policy decision of the agencies, 152 of the 296
species were moved to the USDA Forest Service Sensitive
Species program and the USDI BLM Special Status Species
program, but the court then mandated that the Survey
and Manage record of decision be reinstated. Eventually,
the two agencies’ species programs were merged into
the ISSSSP, discussed more fully below, which has since
held the responsibility for evaluation of late-successional
and old-growth species in the region. Also in the interim,

a set of new national forest planning regulations have

been instituted that provide impetus for considering other
species, biodiversity, ecosystems, dynamics, and functions
of both older and early-seral forests (Schultz et al. 2013). We
discuss these updates to Forest Service and BLM planning
guidelines and regulations further below.

The Survey and Manage program has had an unstable
existence, having been established in 1994 (USDA and
USDI 1994) with corrections to its standards and guidelines
published in 2001 (USDA and USDI 2001), abolished by
the agencies in 2004 (USDA and USDI 2004), reinstated by
the court in 2006, again abolished by the agencies in 2007,
challenged in 2008, and with a court ruling in 2009 that the
2007 Forest Service environmental impact statement was
flawed and the court subsequently approving a settlement
agreement in 2011. The timber industry then challenged the
settlement agreement in 2011 (and subsequently dropped
their appeal in 2015), the Ninth Circuit Court of Appeals
reversed and remanded the approval of the settlement


http://www.natureserve.org/
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agreement in 2013, and then in 2014, the 2007 records of
decision were vacated.

Vacatur of the two 2007 records of decision (in 2007,
BLM and the Forest Service each issued separate records of
decision) has had the effect of returning the agencies to the
status quo in existence prior to the 2007 records of decision.
The status quo existing before the 2007 records of decision
was defined by three previous court rulings, as follows. First
is the 2006 court order reinstating the 2001 record of deci-
sion, including any amendments or modifications that were
in effect as of March 21, 2004. This ruling incorporated the
2001, 2002, and 2003 annual species review changes. Sec-
ond was the 2006 court-ordered categories of activities that
could proceed without conducting predisturbance surveys or
site management for species: (1) thinning in forests less than
80 years old; (2) replacement or removal of water culverts;
(3) activities for improvement of riparian and stream areas;
and (4) treatment of hazardous fuels, including use of pre-
scribed fire; these reinstatements were retained in the later
court rulings mentioned above. Third was the 2006 court
ruling that vacated the 2001 and 2003 annual species review
category change and subsequent removal of reference to the
red tree vole in a portion of its range, returning the species
to its prior monitoring status throughout its range.

At present, oversight of the Survey and Manage
standards and guidelines implementation is consigned to
staff members within the ISSSSP (Region 6 and Oregon
BLM) and the Region 5 regional wildlife program manager
within the Ecosystem Conservation staff. These individuals
coordinate revision of management recommendations and
survey protocols, assist field specialists in implementing
the standards and guidelines, resolve issues between
Survey and Manage species management and meeting other
resource objectives, coordinate data management between
the agencies preparing for an Annual Species Review, stay
abreast of taxonomic updates, and coordinate methods for
filling information gaps. To clarify, Forest Service Region
5 is not formally a part of the ISSSSP, which is unique to
Forest Service Region 6 and Oregon-Washington BLM.

The list of late-successional and old-growth-associated
species as provided by FEMAT (1993) had been evaluated
by the Forest Service and BLM under the Survey and

Manage program’s annual species reviews, using a set

of published guidelines (table 6-1) to determine species’
potential need for more specific and additional conservation.
Based on an evaluation of the occurrence of, and scientific
knowledge on, the species, about 400 species of amphibians,
bryophytes, fungi, lichens, mollusks, vascular plants, arthro-
pod functional groups, and one mammal were deemed to be
potentially at-risk, and the rest of the species were deemed
to be adequately provided under the NWFP guidelines; the
genealogy through 2006 of the many species lists are cov-
ered by Marcot and Molina (2006) and Molina et al. (2006).
The annual species reviews developed and adopted use of a
Bayesian network decision modeling approach to help wade
through the complex evaluation guidelines (table 6-1) and to
document results on each species (Marcot et al. 2006).

Under the Survey and Manage program, about 68,000
sites with presence of Survey and Manage species were
identified by surveys, and new ecological knowledge was
gained on about 100 species leading to their being removed
from the protection list (Molina et al. 2006). Additionally, a
set of field and management guides were produced on
aquatic and terrestrial mollusks and fungi,’ and guidelines
were published on assessing rare species of lichens (Edwards
et al. 2004), fungi (Castellano et al. 2003, Molina 2008), and
other taxa. Eventually, the high cost of maintaining the
Survey and Manage program, running into several tens of
millions of dollars, with its annual species reviews and all
other activities associated with compiling scientific and
monitoring information on late-successional and
old-growth-associated species, was a factor considered by
managers in their decision to abolish the program and enfold
it into the ISSSSP.

Understanding the distributions and disturbance
responses of rare species is a perennial problem in ecology,
the main issues of which include securing adequate sample
sizes for statistical analyses (Cunningham and Lindenmayer
2005). Methods for increasing confidence in such studies
include stratifying samples, such as demonstrated by
Edwards et al. (2005) with five rare epiphytic macrolichens
in the Pacific Northwest United States.

¢ http://www.blm.gov/or/plans/surveyandmanage/field.php.
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Table 6-1—Guidelines for determining whether late-successional and old-growth forest (late-successional
and old-growth)-associated species under the Northwest Forest Plan (NWFP) may need additional
conservation consideration, as required under the Survey and Manage program 2001 record of decision
(USDA and USDI 2001)

Evaluation category” Description in record of decision (USDA and USDI 2001)

1. Geographic range The species must occur within the NWFP area or near the NWFP area and have potentially
suitable habitat within the NWFP area.

2. Late-successional and A species is considered to be closely associated with late-successional and old-growth forests if it
old-growth association ~ meets at least one of the following criteria:

» The species is significantly more abundant in late-successional and old-growth forest than in
young forest, in any part of its range.

» The species shows association with late-successional and old-growth forest and may reach
highest abundance there, and the species requires habitat components that are contributed by
late-successional and old-growth forest.

» The species is associated with late-successional and old-growth forest, based on field study, and
is on a federal U.S. Fish and Wildlife Service (USFWS) list or state threatened or endangered
list; the USFWS candidate species list; a Bureau of Land Management or Forest Service special
status species list in California, Oregon, or Washington; or is listed by the states of California,
Oregon, or Washington as a species of special concern or as a sensitive species.

» Field data are inadequate to measure strength of association with late-successional and
old-growth forest; the species is listed as a federal USFWS threatened and endangered
species; and the Forest Ecosystem Management Assessment Team suspected, or the panel
doing the final placement in Species Review Process suspects, that it is associated with late-
successional and old-growth forest.

3. Plan provides for The reserve system and other standards and guidelines of the NWFP do not appear to provide for
persistence a reasonable assurance of species persistence. Criteria indicating a concern for persistence, i.e.,
one or more of the following criteria must apply:
* Low to moderate number of likely extant known sites/records in all or part of a species range.
* Low to moderate number of individuals.
* Low to moderate number of individuals at most sites or in most populations.
* Very limited to somewhat limited range.
» Distribution within habitat is spotty or unpredictable in at least part of its range.
* Very limited to somewhat limited habitat.

Criteria indicating little or no concern for persistence, usually, most of the following criteria
must apply:

* Moderate to high number of likely extant sites/records.

 Sites are relatively well distributed within the species range.

» High proportion of sites and habitat in reserve land allocations; or limited number of sites
within reserves, but the proportion or amount of potential habitat within reserves is high and
there is a high probability that the habitat is occupied.

* Matrix standards and guidelines or other elements of the NWFP provide a reasonable
assurance of species persistence.

4. Data sufficiency Information is insufficient to determine whether Survey and Manage basic criteria are met, or to
determine what management is needed for a reasonable assurance of species persistence.
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Table 6-1—Guidelines for determining whether late-successional and old-growth forest (late-successional
and old-growth)-associated species under the Northwest Forest Plan (NWFP) may need additional
conservation consideration, as required under the Survey and Manage program 2001 record of decision
(USDA and USDI 2001) (continued)

Evaluation category” Description in record of decision (USDA and USDI 2001)

5. Practicality of survey  Surveys are considered “practical” if all of the following criteria apply:

.

The taxon appears annually or predictably, producing identifying structures that are visible
for a predictable and reasonably long time.

The taxon is not so minuscule or cryptic as to be barely visible.

The taxon can authoritatively be identified by more than a few experts, or the number of
available experts is not so limited that it would be impossible to accomplish all surveys

or identifications for all proposed habitat-disturbing activities in the NWFP area needing
identification within the normal planning period for the activity.

The taxon can be readily distinguished in the field and needs no more than simple laboratory
or office examination to confirm its identification.

Surveys do not require unacceptable safety (5a) or species risks.

Surveys can be completed in two field seasons (about 7 to 18 months).

Credible survey methods for the taxon are known or can be developed within a reasonable
time period, i.e., about 1 year.

6a. Relative rarity The species is relatively rare and all known sites or population areas are likely to be
necessary to provide reasonable assurance of species persistence, as indicated by one or
more of the following:

The species is poorly distributed within its range or habitat.

Limited dispersal capability on federal lands.

Reproduction or survival not sufficient.

Low number of likely extant sites/records on federal lands indicates rarity.
Limited number of individuals per site.

Declining population trends.

Low number of sites in reserves or low likelihood of sites or habitat in reserves.
Highly specialized habitat requirements (narrow ecological amplitude).
Declining habitat trend.

Dispersal capability limited relative to federal habitat.

Habitat fragmentation that causes genetic isolation.

Microsite habitat limited.

Factors beyond management under the NWFP affect persistence, but special management
under the NWFP will help persistence.

6b. Relative The species is relatively uncommon rather than rare, and not all known sites or population areas
uncommonness are likely to be necessary for reasonable assurance of persistence, as indicated by one or more of
the following:

A higher number of likely extant sites/records does not indicate rarity of the species.
Low to high number of individuals/site.

Less restricted distribution pattern relative to range or potential habitat.

Moderate to broad ecological amplitude.

Moderate to high likelihood of sites in reserves.

Populations or habitats are stable.

“If criteria for any evaluation category were met, then the species may be further considered for needing additional conservation beyond what the NWFP
generally provides; such further consideration was addressed during annual species reviews under the NWFP Survey and Manage program.
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Interagency Special Status and Sensitive
Species Program

The ISSSSP was formed in 2005 as an interagency Forest
Service Region 6 and BLM Oregon/Washington program
for regional-level approaches for conservation and man-
agement of rare (but neither federally listed threatened nor

endangered) species that would meet criteria for the two

agencies’ lists of special status species and sensitive species.

Its geographic and ecological scope includes and exceeds
that of the NWFP and late-successional and old-growth
forests in Washington and Oregon. The ISSSSP is not a
reformulation of the NWFP Survey and Manage program,
although it has taken on some of those functions pertaining
to evaluation of the conservation status of species, develop-
ment of some species survey and monitoring protocols, and
other items. The ISSSSP addresses species across Forest
Service and BLM lands in Oregon and Washington (but
not California), implementing the Forest Service sensitive
species policy (FSM 2670) and BLM special status species
policy (BLM 6840) and providing oversight of the Survey
and Manage standards and guidelines. Criteria for deter-
mining Forest Service sensitive species are quite different
from the Survey and Manage species criteria discussed
above (also see table 1).

California, particularly northwest California within
the NWEFEP area, does not have an organization equivalent
to the ISSSSP, which is a collaboration unique to Washing-
ton and Oregon. In California, instead, the Forest Service
Region 5 implements the national Forest Service sensitive
species policy (FSM 2670) and results are overseen by
various Forest Service regional office staff for the entire
state, not just for the NWFP area and the six national
forests therein. California BLM includes lands within the
NWEP area, and those are overseen by the BLM Redding
Resource Area, Arcata Resource Area, and the Kings
Range National Conservation Area, all within the BLM
Ukiah District.

The ISSSSP has produced a wide array of products

related to conservation of rare, nonlisted species. Products

7 http://www.fs.fed us/r6/stpnw/issssp/.
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include species fact sheets, conservation assessments,
conservation strategies, inventory reports, inventory and
survey protocols and methods workshops, and results of
studies. The most recent program update® (June 2015)
mentions reorganization of the program’s conservation

and inventory information on bats and fungi (covered
below). The ISSSSP partners with and supports a variety of
research and academic institutions to provide key infor-
mation on rare species of conservation concern within its
geographic venue.

Unique among federal land management agencies, the
ISSSSP has developed criteria used in common with Forest
Service and BLM for including species on sensitive and
special status lists. The ISSSSP considers species for such
listing by using independent information from the Oregon
Biodiversity Information Center’ Washington Natural
Heritage Program’’ and NatureServe. //

The current list of Survey and Manage species’? dates
to December 2003 and includes 298 species: 189 fungi, 15
bryophytes, 40 lichens, 12 vascular plants, 36 snails and
slugs (mollusks), 4 amphibians, 1 mammal (red tree vole,

treated below), and 1 bird (great gray owl, Strix nebulosa).

Implications of Forest Service and BLM
Planning Directions

The current planning rule for the U.S. Forest Service (2012:
21174)3 states that its intent is

... to provide for the diversity of plant and animal
communities, and keep common native species
common, contribute to the recovery of threatened
and endangered species, conserve proposed and
candidate species, and maintain species of conser-
vation concern within the plan area, within Agency

authority and the inherent capability of the land.

8 http://www.fs.fed.us/r6/sfpnw/issssp/documents3/
update-2015-06.pdf.

? http://inr.oregonstate.edu/orbic.
10 http://www.dnr.wa.gov/natural-heritage-program.
T http://www.natureserve.org/.

2 http://www.blm.gov/or/plans/surveyandmanage/files/sm-fs-
enc3-tablel-1-dec2003wrtv.pdf.

B3 hitp://www.fs.usda.gov/detail/planningrule/home/?cid=stel-
prdb5359471.


http://www.blm.gov/or/plans/surveyandmanage/files/sm-fs-enc3-table1-1-dec2003wrtv.pdf
http://www.blm.gov/or/plans/surveyandmanage/files/sm-fs-enc3-table1-1-dec2003wrtv.pdf
http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-amphibians.shtml
http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-amphibians.shtml
http://dx.doi.org/10.2737/pnw-g