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endangered and threatened species of plants and animals.
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submit this petition to list the Humboldt marten as an Endangered Species throughout its
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Game Code §§ 2050 et seq., “CESA”). This petition demonstrates that the Humboldt marten
clearly warrants listing under CESA based on the factors specified in the statute.
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. Executive Summary

The Humboldt marten (Martes caurina humboldtensis) is a slender forest carnivore in the
weasel family which is so rare that until recently it was thought to be extinct. Historically the
Humboldt marten was abundant in coastal old-growth forests. This subspecies was once so
common that it was regularly taken by trappers for its attractive fur. Due to historic trapping,
drastic loss of old-growth forests from logging, and other stressors described below, the
Humboldt marten has been extirpated from 95 percent of its historical range in California and
from the vast majority of its range in Oregon. Only three populations remain. In northern
coastal California, the sole remaining extant population likely totals around 40 individuals and
is reproductively isolated from other coastal martens in Oregon and other subspecies of
marten further inland. Oregon’s two known populations, located in central and southern
coastal Oregon, are likewise thought to be reproductively isolated and small in number. The
isolated small populations compound the other stressors on the population, seriously
endangering the Humboldt marten with extinction in California.

This petition summarizes the natural history of the Humboldt marten, its population status,
and the ongoing threats to the subspecies and its habitat. Further, this petition demonstrates
that, in the context of the CESA'’s six listing factors, the California Fish and Game
Commission should list the Humboldt marten as endangered. Finally, this petition addresses
existing management activities and recommends future management actlons for the
conservation of the Humboldt marten.

_ Il.  CESA Listing Process

Recognizing that certain species of plants and animals have become extinct “as a
consequence of man'’s activities, untempered by adequate concern for conservation,” (Fish &
G. Code § 2051 (a)), that other species are in danger of extinction, and that “[these species
of fish, wildlife, and plants are of ecological, educational, historical, recreational, esthetic,
economic, and scientific value to the people of this state, and the conservation, protection,
and enhancement of these species and their habitat is of statewide concern” (Fish & G. Code
§ 2051 (c)), the California Legislature enacted the California Endangered Species Act.

The purpose of CESA is to “conserve, protect, restore, and enhance any endangered species
or any threatened species and its habitat.” (Fish & G. Code § 2052). To this end, CESA
provides for the listing of species as “threatened” and “endangered.” The Commission is the
administrative body that makes all final decisions as to which species shall be listed under
CESA, while the CDFW is the expert agency that makes recommendations as to which
species warrant listing.

For the purposes of CESA, a “threatened” species means “native species or subspecies of a
bird, mammal, fish, amphibian, reptile, or plant that, although not presently threatened with
extinction, is likely to become an endangered species in the foreseeable future in the
absence of the special protection and management efforts required by this chapter. (Fish &
G. Code § 2067). For the purposes of CESA, an “endangered” species means “a native
species or subspecies of a bird, mammal, fish, amphibian, reptile, or plant which is in serious
danger of becoming extinct throughout all, or a significant portion, of its range due to one or
more causes, including loss of habitat, change in habitat, overexploitation, predation,
competition, or disease.” (Fish & G. Code § 2062).




The listing process may be set in motion in two ways: “any person” may petition the
Commission to list a species or the CDFW may on its own initiative put forward a species for
consideration. (Fish & G. Code § 2072.7). In the case of a citizen proposal, CESA sets forth a
process for listing that contains several discrete steps. Upon receipt of a petition to list a
species, a 90-day review period ensues during which the Commission refers the petition to
CDFW, as the relevant expert agency, to prepare a detailed report. The CDFW’s report must
determine whether the petition, along with other relevant information possessed or received
by the Department, contains sufficient information indicating that listing may be warranted.
(Fish & G. Code § 2073.5).

During this period interested persons are notified of the petition and public comments are
accepted by the Commission, (Fish & G. Code § 2073.3). After receipt of CDFW'’s report, the
Commission considers the petition at a public hearing. (Fish & G. Code § 2074). At this time
the Commission is charged with its first substantive decision: determining whether the
petition, together with CDFW's written report, and comments and testimony received, present
sufficient information to indicate that listing of the species “may be warranted.” (Fish & G.
Code § 2074.2). :

This standard has been interpreted by courts as the amount of information sufficient to “lead
a reasonable person to conclude there is a substantial possibility the requested listing could
oceur.” (Natural Resources Defense Council v. California Fish and Game Comm. (1994) 28
Cal.App.4th 1104, 1125). If the petition, together with CDFW'’s report and comments received,
indicates that listing “may be warranted,” then the Commission must accept the petition and
designate the species as a “candidate species.” (Fish & G. Code § 2074.2).

lll. Population and Trends |

Historically, Humboldt martens were common (Slauson et al. 2001). However, Humboldt
martens in the coastal forests of Oregon and California have experienced significant
declines, greater than those experienced by martens in the Sierra and Cascade mountains,
because the narrow coastal forests are “more accessible to trappers, more accessible to
logging, more rapidly affected by fragmentation of habitat and populations, and are
composed of proportionately little late successional reserves or wilderness areas” (Slauson
and Zielinski 2004, p. 63).

The Humboldt marten was thought to be either extremely rare or extinct (Kucera et al. 1995)
until the late 1990’s, when martens were detected at two of 468 track plate stations within the
range of the Humboldt marten by Zielinski and Golightly (1996). Prior to the redetection,
Zielinski and Golightly (1996) were unable to verify a single marten detection within the
historical range of the Humboldt marten since the 1940’s. Despite extensive survey efforts,
martens have only been redetected in the north-central portion of their former. California
range and in central and southern coastal Oregon (Slauson and Zielinski 2007, Douglas and
Holley 2009, Slauson et al. 2009b).

The Humboldt marten population is perilously small. The lone extant population of Humboldt
marten in California appears to have declined by more than 40 percent from 2000-2008.
Slauson et al. (2009a) report:

“The change between 2000-01 and 2008 marks a significant decline in site
occupancy, equaling a change in occupancy rate (A) = 0.58 (SE = 0.13, 95% ClI
=0.31 to 0.81) or a 42% decline in sample unit occupancy over the 7 year
period.” (p. 10).
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Because the researchers could not access all sites due to fires, the authors report that the
decline in occupancy may likely be even higher than the reported 40 percent (Slauson et al.
2009a). Slauson et al. (2009a) estimated the population size in 2000-2001 at 31.5 individuals
(95% C.| = 24-40), and in 2008 at 20.2 individuals (95% C.I = 11-30). Because they could
not sample all potentially occupied habitat, this number could be an underestimate, and the
authors estimate that even under the most optimistic scenario, the population in 2008 was
likely somewhere around 40 individuals. Based on their survey results, Slauson et al. (2009a)
concluded that immediate conservation actions are needed for the remnant California
population. Based on subsequent surveys in 2012, Slauson et al. estimate that species
abundance did not change in that time period. (USFWS 2015). In sum, based on the best
available science, it is likely that there are less than 100 coastal Humboldt martens in
California.

Less is known about the Oregon populations. According to the USFWS’ 2015 Species
Report: : :

[M]artens in coastal Oregon are currently known from two populations; one in
central coastal Oregon and one in southern coastal Oregon. Slauson et al. stated
that these two populations are small and isolated due to natural distribution of
suitable habitat, historical and contemporary effects of timber harvest, and
historical effects of fur trapping. Further, stated that marten populations in coastal
Oregon and California have declined. Zielinski et al. reported that the number of
martens harvested in coastal Oregon counties has declined since the 1940s. By
the 1970s, martens were considered very rare along the Oregon coast.
Abundance estimates for the two coastal Oregon populations are not available.
Marten surveys in unsurveyed portions of coastal Oregon began in mid-2014, but
the area surveyed to date represents a small amount of the currently available
suitable habitat found within the CCO_EPA and SCO_EPA. Additional
presence\absences surveys are required to accurately delineate the distribution
of these two populations, and grid-based surveys are required to estimate
abundance. Because U.S. Highway 101 runs the entire length of the range of
martens in coastal Oregon and northern coastal California, scientists expect
densities of road Kills to reflect the abundance of martens. The best available
data indicate an absence of reported marten road kills along coastal U.S.
Highway 101 in northern coastal Oregon, southern coastal Oregon, and northern
coastal California, suggesting low numbers of martens, at least within coastal
habitat in the vicinity of U.S. Highway 101 in those regions.(Internal citations
omitted).

The USFWS Species Report (2015) concludes, “[T]he fact that the two extant populations in
coastal Oregon and single population in northern coastal California are considered to be
small and isolated has led species experts (Slauson et al. 2009a, p. 1340) to have serious
concerns about the viability of coastal marten populations.”

NatureServe (2015) ranks the Humboldt marten as an imperiled subspecies (T2S2) (last
reviewed 2011). Kucera (1998) reports that M. a. humboldtensis “appears to meet CESA
(California Endangered Species Act) criteria for listing as Endangered in its historic range of
Del Norte, Humboldt, Mendocino, and Sonoma counties” due to historic trapping, habitat loss
caused by logging, and severe population reduction (p. 141). Slauson et al. (2009b) report
that they have serious concerns about the viability of coastal marten populations due to small
population size, population isolation, and ongoing threats from logging. -




IV. Range and Distribution

For the purposes of listing under CESA, we will only discuss the range of the Humboldt
marten in California. In California, the Humboldt marten historically occurred in coastal
forests from Sonoma County, California, north to Curry County, Oregon (Slauson et al. 2001).
Grinnel et al. 1937 described the range of the “well-marked race” as the coastal redwood
(Sequoia sempervirens) zone from Sonoma County north to the Oregon border (Kucera
1998). There are natural heritage records for this subspecies from Colusa, Del Norte, Glenn,
Humboldt, Lake, Mendocino, Siskiyou, Tehama, and Trlnlty counties in California
(NatureServe 2015).

The Humboldt marten has been extirpated from more than 95 percent of its historic range in
California (Slauson et al. 2007c¢). There is now only a single known population of this
subspecies in the state (Zielinski et al. 2001, Slauson 2003, Slauson et al. 2007¢). Slauson et
al. (2007c¢) define the California study area for the Humboldt marten as portions of the
Klamath-Siskiyou and Northern California Coastal Forest ecoregions in Del Norte, Humboldt,
and Siskiyou counties, California. Slauson et al. (2009¢) estimate that within its potential
habitat, the single known California population of this subspecies currently occupies an area
of 837 km?, using minimum convex polygon estimation. Based on a GIS analysis of
Slauson’s data and more recent unpublished data, the Environmental Protection Information
Center (EPIC) estimates the total Callfornla range of the subspecies to be approximately
2273 kmz (Fig. 1).



§ ; »
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Figure 1. Humboldt Marten California Range and Land Management. Map by EPIC GIS.
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VI. Life History
Species Description

The marten is a forest-dwelling carnivore and a member of the weasel family (Mustelidae).
Although martens are in the mustelid family with skunks and other species with powerful
musk glands, the marten produces odors only weakly perceptible to humans (Buskirk and
Ruggiero 1994). Martens have medium length glossy fur that ranges from tan to chocolate in
color, an irregular cream or amber colored gular (throat) patch, lighter shaded fur on their
underside, and darkly furred legs and tail. They are slender with a fox-like face, and large
triangular-shaped ears that extend beyond the top of the head (Strickland et al. 1982). Of the
two subspecies that occur in California, the Humboldt marten is darker with richer golden
tone overall and with less orange and yellow in the throat patch (Grinnell and Dixon 1926,
Buskirk and Zielinski 1999). It also has a smaller skull, and smaller and less crowded
premolars and molars than the Sierra subspecies (Ibid.). One male Humboldt marten
captured in mid-fall that had molted into winter pelage had brighter overall reddish brown
coloration, dense fur on its underside, and dense fur around the pads of the feet (Slauson et
al. 2002). Martens have five toes on each foot, all of which touch the ground, and semi-
retractable claws (Buskirk 1994).

Adult American martens weigh from 500-1400 grams and are 500-680 mm long (Buskirk

and McDonald 1989). Sexual dimorphism is pronounced, with males being 20-40 percent

larger than females. Live capture data of 14 martens in the range of the Humboldt

subspecies in coastal northwestern California show that martens in this geographic location

are on the smaller end of the size range with an average weight of 889 grams for males (SD
= 100), and an average weight of 598 grams for females (SD = 39) (Slauson et al. 2002).

Taxonomy

Marten taxonomy is in a state of flux. Petitioners believe that the best available science
indicates that the Humboldt marten is a subspecies of Martes caurina.

The USFWS Species Report (2015) summarizes the current state of marten taxonomy:

A single species of marten, the American marten (Martes americana), was
historically recognized as occurring across a broad range in North America,
including the boreal forest region, montane coniferous forests, and Atlantic
and Pacific coastal forested regions of North America. The Pacific marten (M.
caurina) was recently split from the American marten based on genetic and
morphological differences. The Pacific marten occurs largely in montane and
coastal coniferous forests west of the Rocky mountain crest in North America,
while the American marten occurs to the north and east of the Rocky
mountain crest. The genetic split between these two species of martens is
thought to have originated from the persistence of marten populations in two
disjunct glacial refugia during the last glacial period.

In Oregon, two subspecies of martens have been historically recognized, with
M. caurina caurina occurring in the Coast Range and Cascades Mountains of
central and western Oregon and M. ¢. vulpina occurring in the Blue Mountains
of northeastern Oregon. Two subspecies of Pacific marten occur in California.
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The Humboldt marten (M. ¢. humboldtensis) occurs along the northern coast,
whereas the Sierra marten (M. c. sierrae) is found in the interior mountains of
northwestern California, the Cascade Mountains in northern central California,
and the Sierra Nevada Mountains of eastern California.

The Humboldt marten was historically distributed throughout the coastal
coniferous forests of northern California from northwestern Sonoma County
northward to the Oregon border. Recent phylogenetic analyses using
mitochondrial DNA (mtDNA) support the distinctiveness of the Humboldt
marten subspecies, based on the presence of distinct haplotypes shared by
historical museum specimens and martens currently occupying portions of the
historical range in northern coastal California. Marten populations in coastal
Oregon, which were historically described as M. c. caurina, also share these
haplotypes, leading Slauson et al. (2009a) to suggest that martens in the
Coast Range of Oregon may also be M. ¢. humboldtensis. Furthermore,
preliminary results of a subspecific genetic evaluation of the Pacific marten by
Schwartz et al. (In prep.)—using nuclear DNA (nDNA) and samples from
substantially more martens than used by Slauson et al. (2009a)—also indicate
that coastal Oregon and northern coastal California marten populations
represent a single evolutionary clade calling into question the separation of
the original subspecies range boundaries (i.e., M. c. humboldtensis in
northern coastal California and M. c. caurina in coastal Oregon) at the
California-Oregon border. (Internal citations omitted).

In sum, the best available science indicates that the coastal martens of California and
Oregon are part of a discrete evolutionary clade. This genetic divergence, together with
observed morphological differences between coastal California martens and other
subspecies and presence in unique coastal forests, lends to the conclusion that the coastal
martens of coastal California and Oregon are a subspecies of M. caurina.

Life History

The life history traits of martens make recovery from population decline difficult. For a
mammal of their size, martens have relatively late sexual maturity and low reproductive
capacity. The predicted time to sexual maturity for a 1-kg mammal is five months (Taylor
1965), but most female martens first mate at 15 months of age and don’t produce their first
litters until 24 months (Strickland et al. 1982). During periods of environmental stress,
pregnancy rates for marten can be as low as 50 percent, and females less than two years of
age may not ovulate (Thompson and Colgan 1987). Martens produce only one litter per year,
which is lower than the predicted frequency of 1.4 liters per year for similar sized mammals
(Calder 1984). Litter size ranges from one to five with an average of 2.85 (Strickland and
Douglas 1987), which is also low for a mammal its size (Calder 1984). Litter size is likely age-
dependent, and peaks at age six. Senescence occurs at twelve years or greater, with
decreased litter size beginning at twelve years (Mead 1994). Marten population densities are
low, and are only about one-tenth the expected based on body size (Buskirk and Ruggiero
1994, Kucera 1998).

Reproduction

Martens mate from late June to early August, with most mating occurring in July (Markley and
Bassett 1942). Ovulation may be induced by copulation (Mead 1994). Like other species of
Carnivora, marten undergo delayed implantation, and the active pregnancy period is only 27
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days (Strickland et al. 1982). The onset of active gestation is controlled by photoperiod
(Enders and Pearson 1943), and coincides with the development of mammaries (Mead
1994). Martens give birth in March and April, with newborn kits weighing approximately 28
grams (Strickland et al. 1982). Kits are weaned at 42 days, which is later than the predicted
age for weaning of a 1-kg mammal of 28 to 34 days (Blaxter 1971, Millar 1977). At 50 days,
young martens emerge from their dens and begin foraging independently (Hauptman 1979,
Strickland et al. 1982). Juveniles disperse from early August to October. Martens are
promiscuous, with both males and females having several mates, though it is unknown if
multiple matings result in litters of multiple paternity (Strickland et al. 1982). Consistent with
other polygynous Carnivora, only maternal care has been reported and includes establishing
and maintaining the natal den, moving kits among alternative den sites, and grooming,
nursing and bringing food to the young (Mead 1994). Martens produce an average of slightly
less than three young per female with one litter per year (Strickland et al. 1982, p. 602). For a
mammal of their size, martens have low reproductive rates and high longevity suggesting a
slow recovery from population-level impacts (Buskirk and Ruggiero 1994, p. 16).

Longevity

Martens can live up to 14.5 years in the wild (Strickland and Douglas 1987); however, as
found in the USFWS Species Report (2015), “it appears that in the wild most North
Americans marten, and presumably coastal martens, live less than 5 years.” There are
numerous mortality factors for marten including predation, exposure, accidents, collision with
automobiles, disease, and trapping. Bull and Heater (2001) reported that of 22 documented
marten deaths in northeastern Oregon, 18 were killed by predators, 3 by exposure
(hypothermia), and one in a collar-related accident. Of the 18 predator mortalities, 8 martens
were Killed by bobcats, 4 by raptors, 4 by other martens, and 2 by coyotes. Predation
avoidance has likely influenced marten evolution and “led coastal martens to select for highly
complex forest structure and avoid areas lacking overhead and escape cover.” (USFWS
2015). Mortality rates were approximately equal for males and females, though predation
rates are generally higher for females, which are smaller (Slauson et al. 2009). Accidents
may include falling out of trees and drowning (Buskirk and Ruggiero 1994).

Diet

The marten is an opportunistic predator with a diverse diet that includes mammals, birds,
carrion, eggs, insects, and vegetation (fruits, berries, nuts, fungi, lichens, grass, etc.) (Buskirk
and Ruggiero 1994, p. 18; Martin 1994, p. 301). Voles (Microtus spp. and Clethrionomys
spp.), squirrels (Tamiasciurus spp. and Spermophilus spp.), and chipmunks (Tamias ssp.)
are important food items for martens across their range (Martin 1994, p. 298). In the Sierra
Nevada of California, mammals were the most important food item with microtine rodents the
most frequent prey throughout the year and chipmunks and squirrels increasing in
importance during the summer (Zielinski et al. 1983, p.388). Seasonal variation in diets is
universal with the importance of soft mast, such as berries of Vaccinium and Rubus peaking
in the fall (Buskirk and Ruggiero 1994, p. 19). Two key prey species in the winter diet, red-
backed voles (Clethrionomys californicus and C. gapperi) and Douglas squirrel (Tamiasciurus
douglasii), are closely associated with late-successional (mature and old-growth age classes)
forest conditions (Slauson 2003, p. 6).

The USFWS 2015 Species Report notes:

Many of the key prey species of the Humboldt marten reach their highest
densities in forest stands with old-growth structural features where their key
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food resources—conifer seed crops and fruiting bodies of ectomycorrhizal
fungi—reach their greatest abundances. The density of ericaceous (i.e.,
members of the plant family Ericaceae or heather family) shrub layers has
also been shown to be positively correlated with chipmunk density in coastal
Oregon. Physical complexity on or near the forest floor, typically provided by
coarse woody debris, is directly related to predation success for martens;
when this complexity is reduced (e.g., by logging), predation success declines
due in part to the increased vigilance prey exhibit when physical complexity is
reduced. (Internal citation omitted).

Home Range
The USFWS Species Report (2015) describes the Humboldt marten’s home range:

Pacific and American martens exhibit strong habitat selection at the home
range scale, suggesting that this scale of selection most directly influences an
individual's fitness. Martens establish home ranges to encompass their year-
round resource needs as well as, during the breeding season, access to
members of the opposite sex. Theoretically, home range size for a predator is
a function of prey density and habitat quality; smaller home ranges typically
represent better habitat conditions. Marten home ranges are often positioned
to maximize the composition of high quality habitat and minimize low quality
habitat. Individual Pacific and American marten home ranges typically include
a high proportion (270 percent) of high quality late-successional forest habitat
Females, due to their solitary role raising young, have unique needs and must
have access to reliable and nearby prey resources to support the energetic
demands of lactation and providing food for kits. In northern coastal
Callifornia, 97 percent (38 of 39) of a typical female’s within-home range
resting and active locations occurred in the core old-growth and late-mature
riparian habitat patches. For males, 30 of 39 (77 percent) within-home range
resting and active locations occurred in the core old-growth and late-mature
riparian habitat patches.

There is an inverse relationship between the amount of high quality habitat
and marten home range size. As the amount of low quality habitat (e.g.,
recent clear-cuts or partial harvests) increases, home range size increases.
Accordingly, in our review of home range area studies of Pacific martens in
California and Oregon, the largest home ranges we encountered (i.e., greater
than 10 km2 (3.9 mi2)) were from individuals occupying intensively logged
landscapes.

Home ranges of Pacific martens in the Sierra Nevada Mountains of California
in largely unlogged forest landscapes averaged 3-5 km? (1.2—1.9 mi?) for
males and 3—4 km? (1.2-1.5 mi?) for females. Limited telemetry data from
coastal martens suggests that home ranges for adult males (n =3) are of
similar size (3—4 km?; 1.2—1.5 mi?). Telemetry data and habitat selection
analysis at coastal marten detection sites reveal that home ranges include
large patches (median >1.5 km? (0.6 mi?)) of the most favored habitat: old-
growth, old-growth and late-mature, and serpentine habitat. (Internal citations
omitted).
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The USFWS Species Report (2015) provides the most up-to-date information on the home
range size, selection, and dynamics of the Humboldt marten.

VII. Type of Habitat Necessary for Survival

Martens are one of the most habitat-specific mammals in North America, and are thus highly
vulnerable to habitat loss and degradation (Harris 1984, Buskirk and Ruggiero 1994, Slauson
2003). Martens are very strongly associated with closed-canopy, old growth forests with
complex structure on or near the ground (Buskirk and Powell 1994, Buskirk and Ruggiero
1994, Bull et al. 2005). Martens are known to avoid younger forests and open areas such as
clear-cuts (Drew 1995, Buskirk and Ruggiero 1994, Slauson et al. 2007). Martens avoid
fragmented areas, and will not cross large areas with low canopy closure (Hargis and
McCullough 1984, Bissonette and Sherburne 1993, Thompson and Harestad 1994, Hargis et
al. 1999).

Numerous studies demonstrate the preference of martens for unlogged, old-growth habitat
(Spencer et al. 1983, Wynne and Sherburne 1984, Snyder and Bissonette 1987, Koehler et
al. 1990, Lofroth 1993, Buskirk and Ruggiero 1994, Raphael and Jones 1997, Ruggiero et al.
1998, Bull et al. 2005). For example, radio-collared martens in northeastern Oregon
demonstrated a strong preference for old, unlogged stands with greater than 50 percent
canopy closure, canopy layers, and high density of logs and dead trees (Bull et al. 2005).
Martens specifically avoided harvested stands, early structural classes, and areas with low
densities of dead trees (Ibid.). Younger forests and forests where old-growth loss has been
extensive simply do not provide adequate habitat for martens—‘The [Humboldt] marten does
not occur in extensively logged redwood forests and currently only occurs in conifer-
dominated, late-mature and old-growth forests with dense shrub cover or near-coast
serpentine communities with dense shrub cover.” (Slauson et al. 2003).

The Humboldt marten population documented in Slauson’s 2003 study used two distinct
types of fog-influenced coastal low-elevation forests—old-growth Douglas-fir (Psuedotsuga
menzesii) dominated forests, and mixed-conifer forest occurring on serpentine soils with
Douglas-fir, Sugar pine (Pinus lambertiana), Western white pine (P. monticola), and
Lodgepole pine (P. contorta) (Slauson 2003). The more recent documentation of Humboldt
marten presence in a third type of fog-influenced coastal low-elevation forest—old growth
redwood forest—is consistent with both the earlier results and with the historical record
(Grinnel et al. 1937, Kucera 1998, Slauson et al. 2001, Slauson and Holden 2009).

Serpentine soils have low levels of essential nutrients and high concentrations of detrital
elements which creates a harsh growing environment and results in open and rocky sites
with rich plant diversity, slow-growing woody plants, and stunted trees (Slauson et al. 2007).
Serpentine areas provide lower quality habitat for martens than old-growth habitats (Slauson
et al. 2009). In both serpentine and non-serpentine areas, the Humboldt marten occupies
areas with dense, spatially extensive shrub cover comprised of shrub species associated with
older forest habitats and importantly, not associated with shrub species that occur in areas of
clearcuts and re-growth (Slauson et al. 2007). (/bid.).

Martens select habitat at three spatial scales—microhabitat, stand, and home range, with a
fourth scale, landscape, serving as an upper constraint on habitat selection (Bissonette et al.
1997, Slauson 2003). At all of these scales, martens demonstrate strong preference for old
growth habitats.
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Microhabitat - Resting and Denning Structures

The USFWS Species Report (2015)) describes microhabitat characteristics preferred by the
Humboldt Marten:

Rest structures are used daily by martens between foraging bouts to provide
thermoregulatory benefits and protection from predators. Reuse rates for
individual rest structures are low and selection for structure type changes
seasonally to meet thermoregulatory needs, such that multiple resting
structures meeting seasonal requirements are required across the home
range. Large-diameter live trees, snags, and logs provide the main types of
resting structures for martens. Of 55 rest structures used by Humboldt
martens in the summer and fall, 37 percent were snags, 23 percent downed
logs, and 17 percent live trees. Martens typically select the largest available
structures for resting and denning. Rest structures used by Humboldt martens
averaged 95 cm (37 in.) diameter-at-breast-height (dbh) for snags, 88 cm (35
in.) maximum diameter for downed logs, and 94 cm (37 in.) dbh for live trees.
These woody structures were found in the oldest forest development stages.
Most resting locations—the actual place in the structure the marten used for
resting—occurred in tree cavities (33 percent), on platforms (33 percent)
created by broken top snags or large live branches, or in chambers (28
percent) created by log piles or rock outcrops. In coastal Oregon and northern
coastal California, rest structures providing cavities or chambers will likely
become seasonally important during the rainy period of the year; late fall
through late spring.

Denning structures used by female martens to give birth to kits are called

- natal dens, and the subsequent locations where they move their kits are
referred to as maternal dens. Pacific and American martens appear to be
more selective of habitat conditions at den sites than at resting sites.
Ruggiero et al. (1998) found that both the characteristics of the den structures
and the characteristics of the stands they were found in influenced den-site
selection. This is likely due to the importance of high quality foraging habitat
in close proximity to den sites, allowing females to simultaneously maximize
the energy they gain from foraging during lactation and minimize the time
spent away from kits, especially when they are dependent on their mothers
for thermoregulation. The most common den structures used by Pacific and
American martens are large diameter live and dead trees with cavities. No
natal dens and only three maternal dens (all from the northern coastal
California population) have been described for the coastal marten. Two of the
maternal dens were cavities in the broken tops of a 66 cm (26 in.) dbh golden

~ chinquapin and 113 cm (44 in.) dbh Douglas-fir, and the other was a cavity in
a 115 cm (45 in.) dbh Douglas-fir snag. All three maternal dens were located
in the same old-growth, Douglas-fir dominated stand encompassing a creek
and riparian habitat. (USFWS 2015). (Internal citations omitted).

The marten therefore requires structurally complex forest characteristics at the
microhabitat level, especially snags and trees with cavities.
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Forest Stand Characteristics

At the stand scale, which consists of several hectares, martens prefer old-growth stands with
structural features that fulfill their life-history requirements such as resting and denning
structures, abundant prey populations, access to mates, etc. (Buskirk and Powell 1994,
Katnik et al. 1994, Slauson et al. 2007). Bull et al. (2005) compared habitat characteristics in
2,558 plots in occupied and unoccupied areas in northeastern Oregon and found that marten
use stands with 50-74 percent canopy closure more than stands with less than 50 percent
canopy closure (P < 0.01), and that stands used by martens had more canopy layers, a
longer distance to an opening, and higher densities of snags, logs, and large trees than
unused areas. Importantly, they found that stands with no harvesting activity were used
more, and that stands with any harvesting activity were used less than expected based on
availability (P < 0.01; emphasis added).

In non-serpentine stands, Humboldt martens used late-successional stands highly
disproportionate to their availability, used late-mature stands similar to availability, and made
little or no use of all other seral stages (Slauson et al. 2007, p. 462). All earlier seral stages
were selected against, probably because of the lack of one or more key structural features
(Slauson 2003, p. 62).

Home Range Scale

Humboldt martens select the largest available patches of old-growth, old-growth and late-
mature, or serpentine habitat (Slauson et al. 2007), similar to home-range selection for other
marten subspecies which also select for the largest available forest patches (Chapin et al. -
1998). Slauson et al. (2007) developed habitat models for Humboldt marten and found that a
20-ha increase in old-growth patch size was associated with a 19-26 percent increase in
marten occurrence, after accounting for the amount of serpentine habitat. They conclude,
“The best models suggest that home range areas with larger patch sizes of old-growth, old-
growth plus late-mature, or serpentine habitat within a 1-km radius of each sample unit are
important for marten occurrence. Martens disproportionately used sample units within these
largest patch sizes.”

Slauson et al. (2007) also found that mixed-scale models from both the stand and home
range scales best explained Humboldt marten occurrence compared to one scale alone.
Because martens are negatively associated with logging activities at the microhabitat, stand,
and home-range scale, it follows that logging at the landscape scale, which is comprised of
tens to hundreds of square kilometers, inevitably negatively influences marten occurrence.

Landscape Scale

Loss and fragmentation of mature forest at the landscape scale and the resultant changes in
landscape pattern constrain marten movement and demography (Bissonette et al.1989,
Fredrickson 1990, Phillips 1994, Chapin 1995, Chapin et al. 1998, Hargis 1996, Slauson
2003). Martens avoid landscapes where more than 25-30 percent of mature forest has been
_lost (Bissonette et al. 1997, Hargis et al. 1999, Potvin et al. 1999, Slauson 2003).
Fragmented forests and small patches of old growth are not adequate to ensure the long-
term viability of marten populations. Slauson et al. (2009a) found that Humboldt martens may
occasionally occupy patches of old growth forest that are less than 50 ha, but that these
patches do not provide the same value to martens as larger patches: “The biggest difference
between sites with stable marten occupancy versus unstable occupancy, in our study, was

15




the size of the patch of Old Growth forest that encompassed them, with larger patches having
more stable marten occupancy.”

Slauson et al. (2009a) documented a sharp decline in Humboldt marten sample unit
occupancy in sample units where the old-growth vegetation type is highly fragmented and in
serpentine areas, and found that sample units with more old growth in their vicinity were
more likely to have stable marten occupancy between 2000-01 and 2008 (Slauson et al.
2009a). Old growth patches encompassing sample units where marten occupancy remained
constant between 2000-01 and 2008 were approximately 40 percent larger on average than
patches that became unoccupied in 2008 (Slauson et al. 2009a). The authors calculated the
probability of extinction for the marten based on old-growth patch size and found that
martens were less likely to go extinct in sample units with more old growth. For example, a
30 hectare increase in the amount of old growth resulted in a 37 percent decrease in the
probability of extinction.

As summarized by the USFWS (2015):

Compared to other species closely associated with late-successional forest,
American and Pacific marten populations, including the coastal marten, are
very sensitive to the loss or fragmentation of high quality habitat at the
landscape scale. Martens exhibit a progression of responses to timber
harvest as the proportion of habitat affected by intensive logging practices
increases, including (but not limited to) activities such as clear cutting, partial
harvest, and shelterwood cutting. The combination of habitat loss and
fragmentation of remnant suitable habitat effectively lowers the density of
martens by reducing the number of home ranges that can be supported.
(USFWS 2015) (Internal citations omitted).

Patch size and degree of connectivity have important implications for martens attempting to
recolonize unoccupied stands. Highly fragmented forests may contain suitable habitat
patches that are so separated by open areas that martens cannot make use of the habitat
that is available (Buskirk and Powell 1994, p. 289). The more highly fragmented mature
forest becomes, the lower the carrylng capacity for martens (Thompson and Harestad 1994,
p. 360).

VIIl. Factors Affect'ing Ability to Survive and Reproduce

The Humboldt marten warrants listing under CESA. As described in this section, the
" Humboldt marten is threatened by all six factors identified by CESA as indicators that listing
is warranted. The six listing factors to be addressed, as identified by CESA include:

(1) Present or threatened modification or destruction of its habitat;
(2) Overexploitation;

(3) Predation;

(4) Competition;

(5) Disease; or

(6) Other natural occurrences or human-related act|V|t|es
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1. Present or Threatened Modification or Destruction of Habitat

Timber Harvest and Logging

As noted elsewhere in this petition, the Humboldt marten has been extirpated from the vast
majority of its historic range. The primary cause of marten population decline and extirpation
is loss of old-growth coniferous forests (Yeager 1950, Archibald and Jessup 1984, Thompson
and Harestad 1994, Bull et al. 2005). Logging, by its very nature, necessarily threatens
martens and their habitat because martens select the largest and oldest trees available at the
microhabitat, stand, home range, and landscape scale (Wilbert 1992, Buskirk and Ruggiero
1994, Gilbert et al. 1997, Raphael and Jones 1997, Ruggiero et al. 1998, Bull et al. 2005,
Slauson et al. 2007, 2009).

The USFWS Species Assessment (USFWS 2015) discusses the impacts of timber harvest
activities on marten habitat:

Historically, in California, a primary reason for the range reduction of the
coastal marten was likely the result of habitat loss due to logging of late-
successional forests during the last century. Redwood accounted for
approximately 35 percent of the conifer forests in the historical range in
California. Zielinski et al concluded that the effect of past and current timber
harvest in the redwood region is the most plausible reason for the continued
absence of the coastal marten throughout most of northern coastal California.
Similar to northern coastal California, much of coastal Oregon is privately
owned and the majority of late seral coastal forest stands have been
harvested over the past century, especially in stands nearest to the coast.
Little or no suitable marten habitat occurs in these privately owned areas
adjacent to the coast. Most currently suitable coastal marten habitat near the
coast in Oregon and California is federally owned. (USFWS 2015) (Internal
citations omitted).

The majority of coastal forests on private lands have been logged at least once. Private
forests in the range of the Humboldt marten are logged primarily by clear-cutting, and are
currently managed under short rotation even-aged silvicultural regimes (60-70 years) which
create structurally simplified, early to mid-seral landscapes that do not support martens
(USDA 1992, Bolsinger and Waddell 1993, Lettman and Campbell 1997, Thornburg et al.
2000).

The USFWS Species Assessment (USFWS 2010) describes the importance of late-
successional forests and forest structures for the marten:

Humboldt martens use structural features of late-successional forests, such
as large diameter live trees, snags, and logs. Most resting structures used by

- Humboldt martens require more than a century to develop. Loss of these
elements can reduce the suitability of forested areas for martens. The
probability of detecting Humboldt martens increased with increasing
maximum patch size of late-successional forest. The minimum patch size to
identify potential Humboldt marten home range areas is 445 ac (180 ha) of
late-successional forest with dense shrub cover. Little habitat with the
necessary structural characteristics for Humboldt martens is expected to
regenerate over the next several decades. (USFWS 2010, p. 17) (Internal
citations omitted).
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The USFWS 2010 Species Assessment Report further describes the negative effects of
timber harvest on the marten and marten habitat:

[R]eduction in the total amount of late-successional forest is only one of the
timber harvest-related threats facing the Humboldt marten. The continued
simplification of the structure of forests and their fragmentation into smaller,
more isolated, patches is also a concern. For example, RNSP contain
approximately 41,400 ac (16,700 ha) of late-successional coast redwood
forest. This includes 41,100 ac (16,600 ha) in stands greater than 0.5 ac (0.2
ha) and 362 ac (146 ha) of isolated late-successional trees surrounded by
mature tree buffers. Late-successional forests in RNSP are fragmented with
only three stands containing more than 5,000 ac (2,023 ha). The majority
(83%) of the late-successional stands in RNSP are 100 ac (40 ha) or smaller
with 31% of the stands less than 5 ac (2 ha) in size. RNSP also contains over
50,000 ac (20,235 ha) of second growth forest most of which was harvested
between 1950 and 1978. (USFWS 2010, p. 17) (Internal citations omitted).

Federal lands in the range of the Humboldt marten have been managed under the Northwest
Forest Plan since 1994. NWFP land allocations within the occupied Humboldt marten area
include matrix, wilderness, Late Successional Reserves (LSRs), and administratively
withdrawn areas. Matrix lands and LSRs are available for future timber harvest, while
wilderness and administratively withdrawn areas are generally not. Approximately 38% of the
occupied range occurs on public or private lands currently available for timber harvest.

The USFWS 2010 Species Assessment describes the challenges with relying on public lands
to conserve the Humboldt marten:

Public lands are disjunct and represent only a small proportion of the total
area of coastal forest in northern California, with most forestland in industrial
or non-industrial private ownership. Public lands in coastal northwestern
California include state parks, one national park, a Bureau of Land
Management conservation area, and portions of the Six Rivers and Klamath
National Forests. Humboldt martens were detected proportionately more
frequently on lands managed by the Forest Service than on private
timberlands. Greater than 80% of the private timberlands in the 2000- 2001
Humboldt marten study area were logged prior to surveying and martens
appeared to avoid all but the edge of this landscape (USFWS 2010, p.17)
(Internal citations omitted).

Sufficient evidence exists to indicate that the petitioned action ‘may be warranted’ in light of
the threats posed by timber harvest activities on federal and non-federal lands. Timber
harvest and logging are a present and ongoing threat to the survival and conservation of the
Humboldt marten, especially in light of the marten’s extremely small population size in
California and the isolation of this population. Existing forest management regimes fail to take
into account the needs of the Humboldt marten. (See also Inadequacy of Regulatory
Mechanisms, and Impacts of Existing Management Efforts).

Impacts of Fire, Fire Suppression, and Post-fire Salvage Logging on Marten Habitat

Over the long-term, wildfire plays a role in developing the habitat components on which
martens depend, such as snags and dense shrubs, but because the marten’s habitat has
been so severely reduced due to logging, fires can pose a threat to the subspecies. Due to its
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critically low population size and restricted range, fire can potentially result in short-term loss
and fragmentation of suitable habitat (Slauson and Zielinski 2004). Slauson (2003) identifies
the risk of being extirpated by a stochastic event as a “major challenge” to the persistence
and restoration of the Humboldt marten (p. 71). Commercial timber harvest (including
salvage logging) and fire suppression have exacerbated the threat posed to the marten by

fire by fragmenting landscapes.

The USFWS 2010 Species Assessment also describes the potential hazards to the marten
resulting from fire suppression activities:

[T]he Humboldt marten is also threatened by fire suppression activities. Fuels
management projects designed to lower fire risks, such as mechanical
treatments have the potential to negatively affect Humboldt martens and their
habitat by reducing important features such as shrubs, canopy cover, snags,
or logs. Significant loss of the shrub layer due to fuels reduction projects may
reduce habitat suitability, due to reduction in prey abundance or improved
access by competitors. (USFWS 2010) (Internal citations omitted).

Post-fire salvage logging and hazard tree removal occurs on both federal and non-federal
lands within the range of the Humboldt marten and can fragment marten habitat and
eliminate important structure such as snags and large dead trees. While the impact of post-
fire logging on the Humboldt marten has not yet been examined, recent science on the
closely-related Pacific fisher shows that the fisher can utilize and may prefer higher-severity
post-fire areas. (Hanson 2013, 2015). While a fire may remove shrub and canopy cover in
the short term, post-fire forests contain high snag, shrub, and downed large woody debris
density, providing a complex structural environment. This “complex early seral forest” is “rich
in native biodiversity and wildlife abundance,” including small mammals, a staple of the
marten’s diet. (Hanson 2013, 2015). Post-fire logging removes structural complexity,
degrading the habitat potential of post-fire forests.

On federal lands, salvage logging and other fuels management activities can occur in all land
allocations with the exception of wilderness areas. (USFWS 2010, p. 20). On non-federal

lands, salvage logging and hazard tree removal activities are primarily conducted pursuant to
- emergency exemption notifications. While emergency exemption notices must be filed with
the California Department of Forestry and Fire Protection (“CAL FIRE”), approval of such
emergency timber operations notifications is not subject to the normal provisions of the
California Environmental Quality Act (“CEQA”) review process. Rather, emergency
exemption notification approval is considered to be a ministerial action, thus leaving CAL
FIRE with little to no discretion. The emergency exemption process also excludes the
possibility of public review and comment. (See also Inadequacy of Regulatory Mechanisms,
and Impacts of Existing Management Activities).

In summary, the Humboldt marten is threatened by past, ongoing, and proposed habitat loss
and modification due to logging and timber harvest, wildfire, fire suppression activities, and
post-fire salvage logging. The existence and extent of these threats clearly demonstrates that
listing of the Humboldt marten under CESA is warranted.

Collisions with Vehicles

Vehicular collisions are also a significant threat to the Humboldt marten, particularly given the
small and isolated populations. As stated in the USFWS Species Report (2015):
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Collision with vehicles is a known source of mortality for the coastal marten
currently and [is] expected to continue into the future given the presence of
roads within the range of the species. Collisions with vehicles may negatively
affect the viability of the three coastal marten populations if annual roadkill
mortality rates, in combination with all other sources of mortality, exceed
annual juvenile recruitment rates. Based on their small body size, we expect
that nearly all coastal martens struck by vehicles will either die immediately -
from blunt force trauma, or soon thereafter from severe injuries. A small
proportion of coastal martens may survive a vehicle strike, but would likely be
physically impaired, potentially increasing the probability of mortality from
another source such as predation, disease, or starvation. For example, a
broken limb from a vehicle strike would reduce the foraging capability of a
coastal marten, which relies on swift movements to catch highly mobile prey
through rugged terrain and into trees. If the injured coastal marten is an adult
female that is caring for dependent kits, her reduced ability to acquire
adequate prey may lead to one or more of the kits starving.

The lack of highway structures to facilitate free movement and connectivity of habitats for the
Humboldt marten is a significant barrier to marten survival and dispersal. Vehicular collisions
pose a significant threat to the Humboldt marten.

2. Overexploitation
As found in the USFWS Species Report (2015):

Extensive unregulated fur trapping conducted over a long period of time can
lead to a species range reduction, the extirpation of populations, or extinction
of the species. Unregulated coastal marten fur trapping beginning in the late
1800s led to a marked reduction in the species distribution across coastal
Oregon and northern coastal California by the late 1920s (see details below).
Localized trapping may also negatively affect populations through removal of
individual coastal martens that are vital to the long-term viability of the
population (e.g., reproductive adult females). Population level effects of
coastal marten trapping have not been studied, but coastal marten population
growth is most significantly affected by a reduction in marten survival

rates . . .Therefore, for small coastal marten populations, the loss of only a
few adult martens each trapping season could reduce the likelihood of long-
term population viability into the future, especially when combined with
mortalities from other sources such as roadkill, disease, predation, and-
exposure to toxicants. Annual juvenile recruitment (estimated at 50 percent
for the coastal marten; Slauson et al. In prep. (a)) may offset losses due to
legal trapping. However, annual mortality rates from other sources are either
unknown (e.g., roadkill, disease, exposure to toxicants) or derived from a
relatively small area and small sample size of martens.

By the late 1800s and early 1900s, European settlers began trapping for the
fur trade industry. By the early 1900s, annual harvest totals of martens in the
analysis area were already in decline, signaling stress on populations from
trapping. Accounts of individual trappers taking 35 and 50 martens in single
winters within the California portion of the analysis area indicate the impact
individual trappers had on marten populations. The sharp decline in annual
harvest rates prompted Dixon to call for the closing of the marten trapping
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season in California or fear of their extirpation. However, marten trapping
continued and further reduced populations, resulting in excessive harvest of
coastal marten populations that will take many years to recover and likely
resulting in the loss of genetic variation .

The number of martens harvested in coastal Oregon counties has declined
since the 1940s, and by the 1970s martens were considered very rare along
the Oregon coast. Historical trapping of coastal martens for fur is considered
by researchers as the likely cause of the marked contraction in coastal
marten distribution and reduction in population size that was observed in
coastal Oregon and northern coastal California in the early 20th century. The
trapping season for martens was closed in 1946 in the California portion of
the analysis area; however, decades of protection from trapping have not
resulted in the recovery of coastal marten populations in northern coastal
California.

Currently, trapping for martens is illegal in California. However, it is legal to
trap other mammals that may occur within occupied coastal marten habitat in
northern coastal California (e.g., bobcat, gray fox). . . .

In contrast to California, trapping of coastal marten for their fur is currently
legal in Oregon. Coastal marten trapping records for the Oregon portion of the
analysis area peaked in the 1940s and in no decade since have coastal
marten harvest levels reached 215 percent of the 1940s total coastal marten
harvest. Currently, the harvest of marten in the Oregon Coast range is rare.
For example, three coastal marten were trapped within the entire Oregon
portion of the analysis area (and area of 36,348-km2 (14,034 mi2)) during the
2013 trapping season. A fotal of 36 martens (mean = 2.7 harvested per year; -
range = 0-5; standard deviation = 1.90) were harvested within coastal
Oregon counties between 1969 and 1995. We excluded martens harvested
from 1969 to 1995 in Lane (310 martens harvested) and Douglas counties
(167 harvested) since both of these counties extend from the coast to the
Oregon Cascades. Although most martens harvested in those two counties
were likely from the Oregon Cascades, the actual proportion harvested within
the Coast Range is unknown, but expected to be similar to the small number
harvested in other coastal counties during that time frame.

The low number of coastal marten trapped in the Oregon portion of the
analysis area in the recent past could be due to low marten densities in the
two extant population areas in coastal Oregon, or possibly due to low trapping
effort. Few Oregon trappers (4 to 8) have pursued marten in recent years,
with most marten captures occurring in the Cascade Range of interior
Oregon, which is outside the historical range of the coastal marten. The three
coastal martens (two males and one female) harvested during the 2013
trapping season were all captured within 2 km (1.2 mi.) of the coast between
8 and 17 km (5 and 11 mi) north of Coos Bay, Coos County, Oregon). The
proximity of all three harvested coastal marten to one of the more heavily
[human] populated areas (i.e., Coos Bay, Oregon) in the [central coastal
Oregon extant population area] suggests that trapping activity might be more
prevalent near human population areas that are readily accessible by
vehicles, such as via U.S. Highway 101 that traverses the [central coastal
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Oregon extant population area] north to south near the coastline. (USFWS

2015). (Internal citations omitted).
While the threat posed to the Humboldt marten by accidental capture and poaching in
California may be small, any loss to the marten population in California is significant due to
the small population size and population isolation of the marten in California. Incidental
trapping of Humboldt martens remains a threat to the survival and conservation of the
species, and is yet another factor which demonstrates that listing under CESA is warranted.

3. Predation

Predation is a significant threat to the Humboldt marten. Predation is a primary source of
marten mortality. Bull and Heater (2001) report that of 22 documented marten deaths in their
study in northeastern Oregon, 18 of the martens were killed by predators (82 percent).
Martens face many predators including bobcats, foxes, coyotes, mountain lions, great horned
owls, goshawks, and Pacific fishers. (Buskirk and Ruggiero 1994, Bull and Heater 2001,
Slauson et al. 2009).

Habitat degradation and fragmentation caused by logging increases the threat of predation
for martens by favoring generalist predators which fare better in logged landscapes (Slauson
et al. 2009). As found by Slauson and Zielinski (2007), the distribution of mesocarnivores in
redwood forests has changed over the last 80 years; fisher and gray foxes have expanded
their distributions into Humboldt marten habitat concurrent with the dramatic decline of the
marten. Slauson and Zielinski (2010) have further found that roads may be facilitating the
increased presence of mesocarnivores in dense-shrub landscapes that martens prefer.
Higher predation rates attributable to habitat fragmentation and degradation may suppress
marten populations. Slauson et al. (2009) found a higher decline in Humboldt marten sample
unit occupancy from 2001-2008 in serpentine habitats and in sample units where old-growth
is more fragmented and the risk of predation is increased. :

Slauson et al. (2009) also found that sample unit occupancy declined more dramatically in
units occupied by only female martens than in units with dual-gender or male-only
occupancy. Because body size of female martens is generally 40 percent smaller than males,
females are likely more vulnerable to predation from larger-bodied mesocarnivores
associated with early seral and fragmented landscapes (/bid.). Due to the extensive loss and
fragmentation of old-growth forest habitats in coastal forests in California and Oregon and the
resulting habitat conditions which favor marten predators, the Humboldt marten faces
heightened predation threat. (/bid.).

In summary, while predation is a natural stressor, human activities such as vegetation
management contribute to this stressor and amplify it, and it therefore represents a significant
threat to the Humboldt marten.

4, Competition

The USFWS 2010 Species Assessment identifies environmental fluctuations due to
variations in predation, disease, and food supply as a threat to the Humboldt marten as a
consequence of its small population size in California. (USFWS 2010, p. 22). No data or
-studies have been produced to assess the impacts of inter-species competition on the
Humboldt marten. However, given the precariously small population size, the threat of
ongoing and habitat loss and fragmentation that results in favorable conditions for generalist
predators, and the effects of climate conditions and drought on availability of preferred prey
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species, competition for space and food with other mesocarnivores and other predators,
competition is likely a currently a limiting factor for the ability of the Humboldt marten to
survive and reproduce. The potentially detrimental effects of inter-species competition is yet
another reason demonstrating that listing under CESA is warranted.

5. Disease

The threat posed to the Humboldt marten by disease has not been studied, but given the
subspecies’ small population size, is potentially critical. As concluded by the USFWS, “The
outbreak of a lethal pathogen within one of the three coastal marten populations could result
in a rapid reduction in population size and distribution, likely resulting in a reduced probability
of population persistence, given the small size of these populations.” (2015).

Martens are susceptible to several mesocarnivore diseases and parasites including but not
limited to rabies, plague, distemper, toxoplasmosis, leptospirosis, trichinosis, sarcoptic
mange, canine adenovirus, parvovirus, and herpes virus, West Nile virus, and Aleutian
disease (Strickland et al. 1982, Banci 1989, Green et al. 2008, IERC 2008). Though little
information on the threat posed to the Humboldt marten by disease is available, many of the
diseases to which it is susceptible are known to cause mortality in camivores (e.g. Brown et
al. 2008). Brown et al. investigated pathogen exposure in the Pacific fisher, a closely-related
species, on the Hoopa Valley Indian Reservation. The Reservation is located near occupied
marten habitat, only 9km (5.6 mi) south. Of the 15 fishers found dead on the Reservation, two
had been exposed to the canine distemper virus and six to canine parvovirus. Secondary
infections resulting from intra-species fighting or encounters with other larger predators may
also cause mortality.

In summary, disease has the potential to be a threat due to the extremely small population
size of the marten. While further study of susceptibility of the Humboldt marten to disease is
required, it is clear that the threat of adverse impacts of disease to such a small population is
a factor that demonstrates that listing under CESA is warranted.

6. Other natural occurrences or human-related activities.

The Humboldt marten is threatened by several additional natural occurrences and human-
related activities. These include: (a) Inadequacy of Regulatory Mechanisms (b) Toxic
Exposure; and (c) Climate Change. This petition addresses each of these additional factors
which demonstrate that listing of the Humboldt marten under CESA is warranted.

(a) Inadequacy of Regulatory Mechanisms

Existing regulatory mechanisms are not adequate to protect and restore the habitat the
marten needs to survive. Much marten habitat is currently available for logging, and further
loss or degradation of its limited suitable habitat could push the Humboldt marten to
extinction. Marten conservation will require landscape management to enlarge and reconnect
suitable patches of habitat (Slauson et al. 2007). Conservation measures that aim only to
maintain current marten habitat conditions will not ensure the Humboldt marten’s long-term
persistence (Slauson 2003).

There are no laws or regulations in California that adequately address the needs of the
Humboldt marten on state, federal, non-federal, or tribal lands. Though the marten is
protected from fur trapping in California, there are currently no regulatory mechanisms that
adequately protect habitat for the Humboldt marten in the state.
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The vast majority of coastal old-growth forests in California have been logged, causing
drastic loss and fragmentation of marten habitat (Slauson 2003). Logging negatively affects
martens at the microhabitat, stand, home range, and landscape scale. (See also Kind of
Habitat Necessary for Survival). To this day, there are no laws or regulations that prohibit
marten habitat loss and fragmentation due to logging of old growth or late successional forest
stands on federal, non-federal or tribal lands.

Federal Lands

The Humboldt marten occurs on federal lands managed by the U.S. Forest Service and the
National Park Service. The Forest Service manages the majority of the marten’s range
-(Slauson et al. 2007, EPIC 2010). The range of the Humboldt marten includes the Six Rivers
National Forest and Klamath National Forest in California, the Siskiyou National Forest in
southwestern Oregon, and the Siuslaw National Forest in the central Oregon Coast Range.
In California (Region 5), the marten is a Forest Service Sensitive Species, and was
recognized as a priority species in Fiscal Year 2007.

Sensitive Species status, even as a priority species, does not afford the marten or its habitat
the protection it needs to survive. Sensitive Species are not necessarily afforded any
regulatory habitat protection; rather the agency is only required to analyze the impacts of its
actions on the marten under the National Environmental Policy Act (NEPA). This requirement
in no way mandates the agency to select an environmentally benign alternative or to try to
mitigate the adverse impacts of projects. Moreover, any protections afforded the marten
under the Sensitive Species program are discretionary. Discretionary mechanisms are not
adequate to protect the marten on National Forest lands because National Forests are
managed to meet multiple objects including providing access to recreation opportunities for
the public and serving as an economic development resource for the regions where they
occur (e.g. Six Rivers National Forest 2010).

Much of the marten’s range on National Forests is managed under the Northwest Forest
‘Plan (USDA/USDI 1994a, 1994b). The NWFP created seven types of land allocations
including Congressionally Reserved Areas, Late-Successional Reserves, Managed Late-
Successional Areas, Adaptive Management Areas, Administrative Withdrawn Areas, Riparian
Reserves, and Matrix lands, each with different management guidelines. Though matrix lands
harbor some of the remaining old growth forest in the range of the marten, these lands were
intended to provide for commercial timber harvest rather than to provide wildlife values.
Slauson (2003) detected martens on 8 of 31 sample units in matrix lands, where the potential
for timber harvest poses a dire threat to its persistence. Of the land managed by the Forest
Service in the range of the Humboldt marten surveyed by Slauson et al. (2007), 20 percent
was designated as matrix land that is currently available for logging. Sixteen percent of the
matrix land has already been logged (Slauson et al. 2007).

Under the NWFP, LSRs were intended to support viable populations of late successional and
old growth associated species, but some rare species, including the marten, are not
effectively protected by the reserve system. Moreover, logging is not prohibited on LSRs and
therefore the potential for logging on these lands is a further threat to the marten. Of the FS
land in the range of the Humboldt marten surveyed by Slauson et al. (2007), 40 percent was
designated as Late Successional Reserve. Late Successional Reserves are not necessarily
in late-seral condition, but are in theory being managed to develop mature forest conditions
over time. These reserves do not necessarily provide habitat benefit to the marten currently
because the conditions which marten prefer may take centuries to develop. Slauson (2003)
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detected martens at 13 of 66 sample units in Late Successional Reserves. Thirteen percent
of the Late Successional Reserves in the marten’s range have been logged (Slauson et al.
2007). ,

Though the status of the marten was considered during the planning process for the NWFP,
the process “did not include significant review of existing data or collection of new data”
concerning the marten (Zielinski et al. 2001). The marten was given the second poorest
score among mammals by the Forest Ecosystem Management Scientific Analysis Team for
likelihood of remaining well distributed, with only a 67 percent likelihood of remaining well
distributed within the range of the northern spotted owl (USDA/USDI 1994). Even this bleak
projection, however, was overly optimistic, and Slauson et al. (2009a) conclude that the
Northwest Forest Plan has not proven adequate to protect the Humboldt marten:

In reality, the situation is far worse, martens on federal lands in the Coast
Range of California are restricted to a single refugia and have been extirpated
from a significant portion (>95%) of their historical range. Within their last
stronghold, measures including the protection of Riparian Reserves, Late-
Successional Reserves, northern spotted owl and marbled murrelet
conservation measures, do not completely protect the population (p. 3).
(Ibid.).

Slauson et al. (2009a) report that at least 38 percent of the distribution of martens in coastal
California occurs outside of NWFP reserves, and the reserves themselves may not contain
suitable old growth habitat, as discussed above.

The Forest Service also manages the Siskiyou Wilderness, which is administered by the

Six Rivers, Klamath and Siskiyou National Forests. The proportion of the marten’s range
which is designated as wilderness is not sufficient in and of itself to provide enough habitat to
_ensure long-term marten persistence for several reasons.

First, designated wilderness makes up only a small portion of the marten’s range. EPIC
(2010) estimates that 14 percent of the California range of the Humboldt marten consists of
designated wilderness. Of the S land in the range of the Humboldt marten surveyed by
Slauson et al. (2007), 18 percent was designated as wilderness.

Second, not all vegetation types in the Siskiyou Wilderness support martens. Slauson (2003)
detected martens at only 3 of 23 sample units in wilderness. Much of the Siskiyou Wilderness
is composed of higher elevation vegetation such as white-fir and hardwood-dominated stands
which are not preferred by the Humboldt marten (Slauson 2003).

In addition, the Forest Service manages the Smith River National Recreation Area, which is
part of the Six Rivers National Forest. Occurrence in the NRA is not adequate to protect the
Humboldt marten because management of National Recreation Areas prioritizes recreational
opportunities over wildlife values. Though the habitat of the marten in the NRA is not
vulnerable to timber harvest, it remains vulnerable to other threats. EPIC (2010) estimates
that the Smith River NRA makes up 9 percent of the California range of the Humboldt
marten.

The Humboldt marten also occurs on federal lands managed by the National Park Service.
The Redwood National Parks complex consists of a series of parks managed by the National
Parks Service and California State Parks including Prairie Creek, Jedediah Smith, and Del
Norte Coast Redwoods State Parks. Martens were not known to be extant in the parks until
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2009 when a marten was detected in Prairie Creek Redwoods State Park via a remote
sensing camera (Slauson and Holden 2009). Habitat in the parks is not sufficient to ensure
the survival of the Humboldt marten because the parks make up only a small portion of the
marten’s range, the parks do not currently support a significant marten population (Slauson et
al. 2003), and because habitat conditions in the parks are not currently optimal for marten.

The Parks also may not be sufficiently connected to currently occupied habitat to provide for
marten dispersal (Slauson et al. 2003). Even though habitat in the parks is not vulnerable to
logging, the marten may be vulnerable there to other threats such as recreational disturbance
and vehicle collisions. EPIC (2010) estimates that 10 percent of the California range of the
Humboldt marten is on land managed by Redwood National and State Parks. (/bid.).

In sum, there are no existing regulatory mechanisms at the federal level which are adequate
to provide for the long-term survival of the Humboldt marten.

Non-federal Lands

Logging operations on non-federal lands in California are governed by the California Forest
Practice Act of 1973 (California Public Resources Code 4511 et seq.), and the associated
California Forest Practice Rules (“CFPRs”) (California Code of Regulations, Title 14, 895 et

seq.).

There are no existing regulatory mechanisms that protect the Humboldt marten’s habitat on
non-federal lands in California. EPIC (2010) estimates that approximately one-third of the
California range of the marten is owned by Green Diamond Resource Company and is
managed as industrial timberland. Of the private land in the Slauson et al. (2007) Humboldt
marten study area, 83 percent has been logged, primarily by clearcutting.

Martens are “faring worse” on non-federal lands than on federal lands (Zielinski et al. 2001, p.
488). Slauson et al. (2007) detected martens at only 2 of 36 (5.5%) sample units on private
timberlands, whereas martens were detected at 24 of 123 (19.5%) sample units on lands
administered by the Forest Service where less than 15 percent of the area has been logged.

There are currently no regulations contained in the CFPRs that adequately protect the
Humboldt marten or its habitat. Title 14, California Code of Regulations, 919.16 requires that
non-federal landowners provide CAL FIRE with stand structure information for late
successional forest stands as defined (Ref: 14 CCR 895.1) in order to allow the Department
to assess potentially significant adverse impacts per CEQA. However, such information is
only required if the proposed harvest will “significantly reduce the amount and distribution of
late successional forest stands or their functional wildlife value so that it constitutes a
significant adverse impact on the environment as defined in Section 895.1 [of the CFPRs].”
(Title 14, California Code of Regulations 919.16(a) [939.16(a), 959.16(a)]). What's more,
there are no specified protective or mitigation measures to offset any potentially significant
adverse impacts to late successional forest stands contained in the CFPRs. Rather, the
CFPR process for assessing impacts to late successional forest stands is simply a paper
exercise that does not result in any on-the-ground protection for these critical forest types.

Finally, at this time, there are no state or federally-approved plans that would protect the
Humboldt marten or its habitat on non-federal lands such as Habitat Conservation Plans,
Native Communities Conservation Plans or Safe Harbor Agreements. The primary non-
federal landowner in the range of the Humboldt marten, Green Diamond Resource Company,
has a Habitat Conservation Plan and an associated Incidental Take Permit to cover its
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activities relative to the Northern Spotted Owl (NSO) (Strix occidentalis caurina). This HCP
does not specifically provide protections for late successional forest habitats being utilized by
the marten. Thus, the conservation strategy built into the Green Diamond Resource
Company HCP for the NSO provides little, if any, protection for the Humboldt marten or its
habitat on the property.

In sum, there are no specified regulatory protections contained in the CFPRs for non-federal
lands that would specifically address the needs of the Humboldt marten. The existing
regulatory mechanisms on non-federal lands are woefully inadequate, and are a primary
reason demonstrating why the Humboldt marten warrants listing under CESA.

Tribal Lands

EPIC (2010) estimates that approximately 9 percent of the California range of the marten lies
within the boundaries of the Yurok reservation, and less than one percent within the Hoopa
reservation. (EPIC and CBD 2010, p. 32). While the Yurok Reservation lies almost entirely
within the marten’s range, most of the reservation is in non-Tribal ownership, including a
significant portion owned by Green Diamond. There are no publicly available data on the
status of the marten on Tribal lands, thus making it difficult to assess the efficacy of what, if
any, protective or regulatory mechanisms are being applied there.

Summary of Existing Regulatory Mechanisms

In conclusion, there are no existing regulatory mechanisms which adequately protect the
Humboldt marten’s habitat on federal or non-federal lands. The lack of meaningful
regulations or other conservation measures further demonstrates that the Humboldt marten is
under threat and therefore warrants listing under CESA.

(b) Toxicant Exposure

Toxicant exposure is an emerging and significant threat to the survival and conservation of
the Humboldt marten. Although there have been no direct studies of the potential effects of
toxicant exposure on the Humboldt marten, information extrapolated from research on the
effects of toxic exposure on other forest-dwelling animals demonstrates that such exposure is
likely a threat to the marten.

Toxic chemicals are utilized in both domestic and agricultural settings and are usually
intended to suppress populations of rodents, insects, mollusks, and other agricultural and
urban pests, but can have inadvertent negative impacts on humans, pets, and other non-
target animals (Erickson and Urban 2004, Albert et al. 2010, Mnif et al. 2011, Gabriel et al.
2012). Widespread secondary exposure to pesticides has been reported for raptors,
carnivores, and other wildlife that consume poisoned rodents around farms and human
dwellings (Albert et al. 2010, Murray 2013). Researchers have generally assumed that
pesticides pose little threat to wildlife outside of agricultural and urban areas (Gabriel et al.
2013). However, a recent publication reported that 79% of fishers tested in two study areas
on federal and tribal forest lands in California had been exposed to anticoagulant
rodenticides (ARs), including four that died from lethal toxicosis (Gabriel et al. 2012; note: at
least two more fishers in California died from AR poisoning following publication of this study:
Gabriel et al. 2013). Most fishers in the study had been exposed to multiple AR compounds
(range = 1—4, mean = 1.6).
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ARs detected in fishers in northwestern California include brodifacoum, bromadiolone,
chlorophacinone, diphacinone, and warfarin (Gabriel et al. 2012). Brodifacoum and
bromadiolone are classified as second-generation anticoagulant rodenticides (SGARS).
SGARs were introduced in the 1970s due to widespread development of resistance among
rodents to first-generation anticoagulant rodenticides (FGARSs), such as warfarin,
chlorophacinone, and diphacinone (Buckle et al. 1994). ARs have also been detected in a
dead NSO recovered in Mendocino County (Calforests 2014) and 34 of 84 (40%) barred owls
tested for exposure in Humboldt County (Gabriel et al. 2014).

Strong circumstantial evidence implicates pervasive illegal outdoor mariju.ana cultivation as
the primary source of pesticide exposure for forest predators in California (Gabriel et al.
2012, 2013, Thompson et al. 2014).

Large quantities of ARs, particularly SGARs, are often spread across large areas in and
around illegal outdoor marijuana grow sites (Gabriel et al. 2012, Thompson et al. 2014).
Gabriel et al. (2012) noted that thousands of pounds of pesticides were found at illegal
outdoor marijuana grow sites in California in 2008 and that 150 pounds of pesticide were
found during a single three-week eradication operation on the Mendocino National Forest in
2011. Three sites raided in Humboldt County in 2013 contained a total of at least 17 pounds
of SGAR bait, which researchers estimated was sulfficient to kill 2,753 woodrats, 14 fishers,
or five spotted owls (Humboldt County Sheriff's Office press release). Other pesticides, such
as organochlorine, organophosphate, and carbamate insecticides, some of which are banned
in the U.S., are also frequently found at illegal outdoor marijuana grow sites (HSVTC 2012,
Thompson et al. 2014). Pesticides are often applied along with large quantities of fertilizer at
the base of marijuana plants grown outdoors (Thompson et al. 2014), suggesting that
marijuana and surrounding plants may be taking up pesticidal compounds from the soil. If this
occurs, then rodents and insects may accumulate pesticides through consumption of plants
as well as pesticidal bait. Investigation of pathways of pesticide exposure for the marten, as
well as levels of exposure and potential physiological, behavioral, and population impacts, is
needed. '

In summary, the potential impacts of toxic exposure on the precariously small Humboldt
marten population in California is a present and ever-increasing threat. The explosion of
outdoor marijuana growing and the associated use of toxic chemicals for pest suppression
serve as yet another indicator that listing of the Humboldt marten under CESA is warranted.

(c) Climate Change

The Humboldt marten is threatened by global climate change. Currently the climate in
Humboldt marten habitat is characterized by moderate temperatures, high annual
precipitation, and summer fog which support dense and continuous tree and shrub cover
(Slauson et al. 2007). A change in any of these parameters resulting from climate change
would threaten the survival of the Humboldt marten. As described in the Species Report:

Increased temperatures and decreased rainfall projected by climate change
models within the analysis area in the short-term future (approximately 40-50
years) may result in loss, degradation, or fragmentation of suitable coastal
marten habitat. Potential direct impacts to suitable coastal marten habitat
include conversion of suitable forest types (i.e., moist coniferous or mixed
conifer-hardwood forests) to unsuitable (for coastal martens) forest types,
such as hardwood forests, and loss of the mesic, shade-tolerant shrub layer
required by the coastal marten. Potential indirect impacts of climate change
include the creation of an open understory due to the loss of the mesic shrub
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understory mentioned above, which is preferred by coastal marten predators
such as gray fox and bobcat, and thus may increase predation rates. Another
potential indirect impact of climate change is the effect of a warmer and drier
climate on the frequency, size, and severity of future wildfires potentially
resulting in the loss, degradation, or fragmentation of suitable habitat and
possibly direct mortality of coastal martens when severe wildfires burn
through extant population areas; especially the SCO_EPA and CA_EPA where
fire frequency, size, and intensity are currently a stressor on coastal marten
populations. As mentioned above, coastal marten populations are already
small and isolated and suitable habitat is already fragmented and greatly
reduced from historical levels. Therefore, further habitat loss, degradation, or
fragmentation from climate change could threaten the future viability of coastal
marten populations and reduce the likelihood of reestablishing connectivity
between extant populations. (USFWS 2015, at p. 57).

Climate change is therefore a threat to the conservation of the Humboldt marten.

IX. Degree and Immediacy of Threat

The entire Humboldt marten population is extremely low; less than 50 individuals are
believed left in California and an unknown, but presumed small and declining number, remain
in Oregon. Population size is the best predictor of extinction probability. It is likely that the
extant populations of Humboldt marten are below the population size needed to maintain
long-term population viability, especially considering each population is reproductively
isolated. Populations of at least several hundred reproductive individuals are needed to
ensure the long-term viability of vertebrates with several thousand individuals being a
desirable goal for many vertebrate species (Primack 1993, pp. 335-336). For a mammal their
size, martens have low reproductive rates suggesting a slow recovery from population-level
impacts (Buskirk and Ruggiero 1994, p. 16).

The precariously small size of the population of the Humboldt marten is a significant and
immediate threat to the survival and conservation of the species. Small isolated populations
are inherently vulnerable to extinction for the following four main reasons: (1) genetic
problems due to loss of genetic variability, inbreeding, loss of heterozygosity, and genetic
drift; (2) demographic fluctuations due to random variations in birth and death rates; (3)
environmental fluctuations due to variation in predation, competition, disease, and food
supply; and (4) natural disturbances resulting from single events that occur at irregular
intervals, such as fires, storms, or droughts (Primack 1993, p. 255). The smaller a population
becomes the more likely the factors described above in section VIII will individually or
cumulatively reduce the population size even more and drive the population to extinction
(Primack 1993, p. 274).

Slauson et al. (2009a) found that the probability of extinction for the Humboldt marten in their
study area was higher than the probability of colonization, and that conservation actions to
benefit the remnant population are therefore needed immediately. Conservation actions
based solely on measures to maintain current habitat conditions for the Humboldt marten will
not ensure its long-term persistence (Slauson 2003, p. 71). Given the marten’s extremely
small population size in California, its isolation from other populations in Oregon, its declining
population status, limited range, and the variety and magnitude of threats to its continued
survival, it clearly warrants CESA protection. The protection provided under CESA is
necessary to prevent the Humboldt marten’s extinction in California. California Forestry Assn.
v. California Fish & Game Commission (2007) 156 Cal.App.4th 1535, 1551 (“the term “range”
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as used in [CESA] refers to a species' California range”).

X. Impact of Existing Management Efforts

There are currently no species-specific protective measures or management plans for the
Humboldt marten. The lack of adequate protections and appropriate management planning is
a primary reason why the Humboldt marten is under threat, and therefore warrants listing
under CESA. Information on species and land management activities that are impacting
populations of the Humboldt marten, including land classifications and uses within the range
of the marten are described in the Inadequacy of Regulatory Mechanisms section, as are
protective measures being taken.

Current research on the Humboldt marten is ongoing through the multi-stakeholder Humboldt
marten Conservation Group, which includes independent researchers, the U.S. Fish and

~ Wildlife Service, the Forest Service, Tribes, and Green Diamond Resource Company. To
date, there is not any formal report, or other document that has been made publically
available as a result of the Conservation Group’s activities.

Xl. Suggestions for Future Management

Hamlin et al. (2010) collected and synthesized the primary components of a conservation and
management strategy for the Humboldt marten:

e Maintain all currently occupied habitat.

» Restore habitat to increase and reconnect suitable habitat patches in the
vicinity of the known population (Slauson and Zielinski 2004, p. 63).

e Increase the overall size of suitable patches toward the mean size of 447 ac
(181 ha) (Slauson et al. 2007, p. 466).

¢ Restore functional landscape connectivity to enable recolonization of
suitable, but currently unoccupied habitat (Slauson and Zielinski 2003, p. 13)
and establish connectivity with habitat corridors between populations.

e Establish high priority restoration areas that enlarge small suitable patches,
such as late-successional conifer-dominated stands and serpentine stands
with dense shrub cover, so that they exceed the minimum patch size
occupied by martens [greater than 205 ac (83 ha)]. This will reconnect
suitable patches currently separated by unsuitable habitat.

o Restore or maintain dense, productive shrub layers and reduce road
densities in the short-term and accelerate development of late-successional
stand conditions, such as large diameter live trees, multilayered canopy, and
large snags and logs over the long-term (Slauson et al. 2007, p. 466).

o Develop specific stand recommendations to manage early-seral conifer
stands with lower tree densities to encourage maintenance of a productive
shrub layer and increase tree growth rates (Slauson 2003, p. 71).

e Protect currently suitable resting and denning structures and plan for the
future recruitment of new structures (Slauson and Zielinski 2009, p. 43).

e Establish additional populations within the historical range.
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- Xll. Availability and Sources of Information

Literature cited in this petition is listed below. A disk with many of the critical documents cited
will be send via U.S. Mail to the Commission along with a paper copy of the petition.

31




Literature Cited

Albert, C.A., L.K. Wilson, P. Mineau, S. Trudeau, and J.E. Elliott. 2010. Anticoagulant
rodenticides in three owl species from western Canada, 1988-2003. Archives of
Environmental Contamination and Toxicology 58(2):451-459.

Archibald, W. R., and R. H. Jessup. 1984. Population dynamics of the pine marten
(Martes americana) in the Yukon Territory. Pages 81-97 In R. Olsen, F. Geddes, and R.
Hastings (editors), Northern Ecology and Resource Management. University of Alberta
Press, Edmonton, Alberta.

Banci, V. 1989. A fisher management strategy for British Columbia. Victoria, BC:
British Columbia Ministry of Environment, Wildlife Branch. Wildlife Bulletin B-63. 117.

Pp.

Blaxter, K.L. 1971. The comparative biology of lactation. In: Falconer, I.R., ed.
Lactation. London. :

Bissonette, J.A., and S.S. Sherburne. 1993. Habitat preferences of unexploited pine marten
(Martes americana) populations in Yellowstone National Park. Final report. Utah Cooperative
Fish and Wildlife Research Unit, Utah State University, Logan, Utah.

Bissonette, J. A., D. J. Harrison, C. D. Hargis, and T. G. Chapin. 1997. The influence of
spatial scale and scale-sensitive properties on habitat selection by American marten. Pages
368-385 in J. A. Bissonette, editor. Wildlife and landscape ecology. Springer- Verlag, New
York, New York, USA.

Bolsinger, C. L. and K. L. Waddell. 1993. Area of old-growth forests in California,
Oregon, and Washington. U. S. Department of Agriculture, Forest Service. Research
Bulletin. PNW-RB-197. 29 p.

Brown, R.N., M.\W. Gabriel, S. Matthews, J.M. Higley, G. Wengart, and J.E. Foley.
2006. Pathogens associated with Pacific fishers (Martes pennanti) in northwestern
California - final report. United State Fish and Wildlife Service, Yreka, California, USA.

Buckle A.P., C.V. Prescott, and K.J. Ward. 1994. Resistance to the first and second
generation anticoagulant rodenticides — a new perspective. /n Proceedings of the sixteenth
vertebrate pest conference.

Bull, E.L., T.W. Heater, and J.F. Shepherd. 2005. Habitat Selection by the American
Marten in Northeastern Oregon. Northwest Science 79(1): 37-43. -

Buskirk, S.W. 1994, An introduction to the genus Martes. In: Buskirk, S.W.; Harestad,
A.S.; Raphael, M.G., comps. eds. Martens, sables, and fishers: biology and conservation.
Ithaca, NY. Cornell University Press: 1-10.

Buskirk, S.W. and L.L. McDonald. 1989. Analysis of variability in home-range size of the
American marten. Journal of Wildlife Management. 53:997-1004.

Buskirk, S.W. and L. F. Ruggiero. 1994. The American marten. /n: Ruggiero, L.F., K.B.
Aubry, S.W. Buskirk, L.J. Lyon, and W.J. Zielinski, (eds.). American marten, fisher, lynx, and
wolverine in the western United States. General Technical Report, RM-254.

32



Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Forest and Range Experiment Station.

Calforests (California Forestry Association). 2014. Northern Spotted Owl Science
Compendium. Unpublished report submitted to the California Department of Fish and Wildlife
and California Fish and Game Commission.

Calder, W.A., lll. 1984. Size, function, and life history. Cambridge, MA: Harvard
University Press: 431 p.

Chapin, T.G., D.J. Harrison, and D.D. Katnik. 1998. Influence of landscape pattern on habitat
use by American marten in an industrial forest. Conservation Biology 12(6):1327-1337.

Chapin, T. G. 1995. Influence of landscape pattern and forest type on use of habitat by
marten in Maine. M.S. thesis. University of Maine, Orono. 100 p.

Dawson, N. and J.A. Cook. 2009. Phylogeography of two martens (Martes americana and
Martes caurina) in North America: tracking diversification in forest-associated mustelids.
Abstract in 5th International Martes Symposium Biology and conservation of Martens,
Sables, and Fishers: A new synthesis. University of Washington, Seattle, WA. 8-12
September 2009.

Douglas, R.B., and M.R. Holley. 2009. Mesocarnivore distribution on private timberlands in
Mendocino County. 2008 Annual Wildlife Report. Mendocino Redwood Company, LLC.

Drew, G.S. 1995. Winter habitat selection by American marten (Martes americana) in
Newfoundland: Why old growth? Dissertation, Utah State University. Logan, UT, 83 p.

Enders, R.K. and O.P. Pearson. 1943. Shortening gestation by inducing early implantation
with increased light in the marten. American Fur Breeder. (Jan.): 18.

Environmental Protection Information Center, Center for Biological Diversity. 2010. Petition to
List the Humboldt Marten under the Endangered Species Act.

Environmental Protection Information Center. 2010. A spatial analysis of current
Humboldt marten range in California. Arcata, CA.

Erickson, W. and D. Urban. 2004. Potential risks of nine rodenticides to birds and nontarget
mammals: A comparative approach. Office of Pesticides Programs, Environmental Fate and
Effects Division, United States Environmental Protection Agency, Washington, D.C.

Fredrickson, R.J. 1990. The effects of disease, prey fluctuation, and clearcutting on
American marten in Newfoundland, Canada. M.S. thesis. Utah State University, Logan.
76 p.

Gabriel, M.W., L.W. Woods, R. Poppenga, R.A. Sweitzer, C. Thompson, S.M. Matthews, J.M.
Higley, S.M. Keller, K. Purcell, R.H. Barrett, G.M. Wengert, B.N. Sacks, and D.L. Clifford.
2012. Anticoagulant rodenticides on our public and community lands: Spatial distribution of
exposure and poisoning of a rare forest carnivore. PloS ONE 7(7):e40163.

Gabriel, M.W., G.M. Wengert, J.M. Higley, S. Krogan, W. Sargent, and D.L. Clifford. 2013.
Silent Forests? Rodenticides on illegal marijuana crops harm wildlife. The Wildlife Society

33




News. Available at: < http://news.wildlife.org/twp/2013-spring/silent-forests/>

Gilbert, J. H., J. L. Wright, D. J. Lauten, and J. R. Probst. 1997. Den and rest-site
characteristics of American marten and fisher in Northern Wisconsin. In G. Proulx, H. N.
Bryant, and P. M. Woodard (editors), Martes: taxonomy, ecology, techniques, and
management, Provincial Museum of Alberta, Edmonton, Canada. Pp. 135-145.

Green, G.A,, L.A. Campbell, and D.C. MacFarlane. 2008. Submitted. A conservation
assessment for fishers (Martes pennanti) in the Sierra Nevada of California. USDA Forest
Service, Pacific Southwest Region, Vallejo, California, 72 pages.

Grinnell, J., J.S. Dixon, and J.M. Linsdale. 1937. Furbearihg mammals of California. Vol.
1. Berkeley, CA: University of California Press. 375 pp.

Hamlin, R., L. Roberts, G. Schmidt, K. Brubaker and R. Bosch 2010. Species assessment for
the Humboldt marten (Martes americana humboldtensis). U.S. Fish and Wildlife Service,
Arcata Fish and Wildlife Office, Arcata, California. 34 + iv pp.

Hanson, C.T. 2013. Habitat use of Pacific fishers in a heterogeneous post-fire and unburned
forest landscape on the Kern Plateau, Sierra Nevada, California. The Open Forest Science
Journal, 6, 24-30.

Hanson, C.T. 2015. Use of higher-severity fire areas by female Pacific fishers on the Kern
Plateau, Sierra Nevada, California, USA. The Wildlife Society Bulletin (in press)

Hargis, C.D. and R.D. McCullough. 1984. Winter diet and habitat selection of marten in
Yosemite National Park. Journal of Wildlife Management. 48:140-146.

Harris, L.D. 1984. The Fragmented Forest: Island Biogeography Theory and the
Preservation of Biotic Diversity. University of Chicago Press, Chicago, IL.

Hauptman, T.N. 1979. Spatial and temporal distribution and feeding ecology of the pine
marten. Pocatello, ID: Idaho State University. M.S. thesis. 84 p. ,

IERC 2008. Integral Ecology Research Center. 2008. Pathogens associated with fishers -
(Martes pennanti) and sympatric mesocarnivores in California. Final Report submitted to
USFWS Yreka, California, 13 May 2008.

Katnik, D. D., D. J. Harrison, and T. P. Hodgman. 1994. Spatial relations in a harvested
population of marten in Maine. Journal of Wildlife Management 58:600-607.

Koehler, G.M., J.A. Blakesley, and T.W. Koehler. 1990. Marten use of successional forest
stages during winter in North Central Washington. 71:1-4.

Kucera, T.E. 1998. Humboldt marten, Martes americana humboldtensis. Pp. 140-141 In:
Bolster, B.C., Ed. 1998. Terrestrial Mammal Species of Special Concern in California.
Accessed May 27, 2010 at:
http://www.dfg.ca.gov/wildlife/nongame/ssc/docs/mammal/species/44.pdf

Lettman, G. and D. Campbell. 1997. Timber harvesting practices on private forest land in
western Oregon. Oregon Department of Forestry, Salem, USA.

34



Lewis, J. C. and W. J. Zielinski. 1996. Historical harvest and incidental capture of fishers in
California. Northwest Science 70:291-297. .

Lofroth, E. C. 1993. Scale dependent analyses of habitat selection by marten in the -
subboreal spruce biogeoclimatic zone, British Columbia. M.S. Thesis, Simon Fraser
University, Victoria, British Columbia.

Markley, M.H. and C.F. Bassett. 1942. Habits of captive marten. American Midland
Naturalist 28:604-616.

Mead, R.A. 1994. Reproduction in martens and fishers. In: Buskirk, S.W.; Harestad,
A.S.; Raphael, M.G., comps. eds. Martens, sables, and fishers: biology and conservation.
[thaca, NY. Cornell University Press: 404-422.

Millar, J.S. 1977. Adaptive features of mammalian reproduction. Evolution. 31: 370-386.

Mnif, W., A.l.H. Hassine, A. Bouaziz, A. Bartegi, O. Thomas, and B. Roig. 2011. Effect of
endocrine disruptor pesticides: A review. Environmental Research and Public Health 8:2265-
2303.

Phillips, D. M. 1994. Social and spatial characteristics and dispersal of marten in a forest
preserve and industrial forest. M.S. thesis. University of Maine, Orono. 112 p.

Potvin, F., L. Belanger, and K. Lowell. 1999. Marten habitat selection in a clearcut boreal
landscape. Cons. Bio. 14: 844-857.

Primack, R.B. 1993. Essentials of Conservation Biology. Sinauer Associates Inc.,
Sunderland, Massachusetts.

Raphael, M. G., and L. L. C. Jones. 1997. Characteristics of resting and denning sites of
American marten in central Oregon and western Washington. Pages 146-165 In G.
Proulx, H. N. Bryant, and P. M. Woodard (editors), Martes: Taxonomy, Ecology,
Techniques, and Management. Provincial Museum of Alberta, Edmonton, Alberta.

Six Rivers National Forest. 2010. About the Forest Accessed June 29, 2010 at:
http://fs.usda.gov/wps/portal/

Slauson, K.M. and W. Holden. 2009. News Release: American marten discovered in
Prairie Creek Redwoods State Park: first in recent times. USDA Forest Service Pacific
Southwest Research Station, California. August 25, 2009.

Slauson, K.M. and W.J. Zielinski. 2009a. Characteristics of summer and fall diurnal resting
habitat used by American martens in coastal northwestern California. Northwest Science
83(1):35-45.

Slauson, K.M., J.A. Baldwin, and W.J. Zielinski. 2009b. Status and Estimated Size of the
Only Remnant Population of the Humboldt Subspecies of the American marten (Martes
americana humboldtensis) in Northwestern California. November 25, 2009. Final Report.

Slauson, K.M., W.J. Zielinski, and K.D. Stone. 2009c. Characterizing the molecular variation
among American marten (Martes americana) subspecies from Oregon and California.
Conservation Genetics 10(5):1337-1341.

35




Slauson, K.M., and W.J. Zielinski. 2007a. Strategic Surveys for Martes Populations in
Northwestern California: Mendocino National Forest July — September 2006 Final

Report. U.S.D.A. Forest Service, Pacific Southwest Research Station, Redwood Sciences
Laboratory, Arcata, California.

Slauson, K.M. and W.J. Zielinski. 2007b. Diet of American martens in Coastal Northwestern
California. In: Transaction of the Western Section of the Wildlife society, Sacramento, CA.
February 1-4, 2007.

Slauson, K.M., W.J. Zielinski, and J.P. Hayes. 2007c¢. Habitat Selection by American
Martens in Coastal California. Journal of Wildlife Management 71(2):458-468.

Slauson, K. M. and W.J. Zielinski. 2004. Conservation status of American martens and
fishers in the Klamath-Siskiyou bioregion. 25. Arcata, California, USA: USDA Forest Serwce
Pacific Southwest Research Station. Accessed June 18, 2010 at:
http:/iwww.fs.fed.us/psw/publications/slauson/psw_2004_slauson_001.pdf

Slauson, K.M. 2003. Habitat Selection by American Martens (Martes americana) in Coastal
Northwestern California. Oregon State University. Master’s Thesis.

Slauson, K.M., W.J, Zielinski, and G.W. Holm. 2003. Distribution and Habitat Associations of
Humboldt marten (Martes americana humboldtensis) and Pacific fisher (Martes pennanti
pacifica) in Redwood National and State Parks. Final Report. 18 March 2003. Redwood
Sciences Lab, Pacific Southwest Research Station USDA Forest Service. Arcata, CA.

Slauson, K.M., W.J. Zielinski, and J.P. Hayes. 2002. Ecology of American Martens in
Coastal Northwestern California. Progress Report Il. USDA Forest Service, Pacific
Southwest Research Station. Redwood Sciences Laboratory, Arcata, California.

Slauson, K., B. Zielinski, and C. Carroll. 2001. Hidden in the Shrubs: Rediscovery of the
Humboldt Marten’? Mountains and Rivers A Quarterly Journal of Natural History for the
Klamath-Siskiyou Region. 1(2):1-12.

Snyder, J. E., and J. A. Bissonette. 1987. Marten use of clear-cuttings and residual forest
stands in western Newfoundland. Canadian Journal of Zoology 65:169-174.

Spencer, W.D., R.H. Barrett, and W.J. Zielinski. 1983. Marten habitat preferences in the
northern Sierra Nevada. Journal of Wildlife Management 47:1181-1186.

Strickland, M.A., C.W. Douglas, M. Novak, et al. 1982. Marten. Pages 599-612 In:
Chapman, J.A. and G.A. Feldhamer, eds. Wild mammals of North America: biology,
management, economics. Baltimore, MD: Johns Hopkins University Press.

Thompson, I.D. and P.W. Colgan. 1987. Numerical responses of martens to a food shortage
in northcentral Ontario. Journal of Wildlife Management. 51: 824-835.

Thompson, L.D. and A.S. Harestad. 1994. Effects of logging on American martens, and
models for habitat management. Pages 355-367 In S. W. Buskirk, A. S. Harestad, M. G.
Raphael, and R. A. Powell (editors), Martens, Sables, and Fishers: Biology and
Conservation. Cornell University Press, Ithaca, New York.

36



Thompson, C., R. Sweitzer, M. Gabriel, K. Purcell, R. Barrett, and R. Poppenga. 2014.
Impacts of rodenticide and insecticide toxicants from marijuana cultivation sites on fisher
survival rates in the Sierra National Forest, California. Conservation Letters 7(2):91-102.

Thornburg, D. A., R. F. Noss, D. P. Angelides, C. M. Olson, F. Euphrat, and H. W.
Welsh. 2000. Managing redwoods. In: R. F. Noss (ed.). The Redwood Forest: -
History, ecology, and conservation of the Coast Redwoods. Island Press, Covelo,
CA. 339 pp.

U.S. Department of Agriculture; U.S. Department of the Interior [USDA and USDI).
1994a. Final supplemental environmental impact statement on management of habitat for
late-successional and old-growth forest related species within the range of the northern
spotted owl [Northwest Forest Plan]. Portland, OR. 2 vol.

U.S. Department of Agriculture; U.S. Department of the Interior [USDA and usDl.

1994b. Record of decision on management of habitat for late-successional and old growth
forest related species within the range of the northern spotted owl [Northwest Forest Plan].
Portland, OR.

U.S. Department of AgricuItUre (USDA). 1992. Final Environmental Impact Statement
(FEIS) on management of the northern spotted owl in the national forests. States of
Washington, Oregon, and California. Portland, Oregon.

U.S. Fish and Wildlife Service 2015. Coastal Oregon and Northern California Populations of
the Pacific Marten (Martes caurina): Species Report. April 2015.

Wilbert, C.J. 1992. Spatial scale and seasonality of habitat selection by martens in
southeastern Wyoming. Laramie, WY University of Wyoming. M.S. thesis. 91 p.

Wynne, K. M., and J. A. Sherburne. 1984. Summer home range use by adult marten in
northwestern Maine. Canadian Journal of Zoology 62:941-943.

Yeager, L. E. 1950. Implications of some harvest and habitat factors on pine marten
management. Transactions of North American Wildlife Conference 15:319-334.

Zielinski, W.J., K.M. Slauson, C.R. Carroll, C.J. Kent, and D.G. Kudrna. 2001. Status of
American martens in coastal forests of the Pacific states. Journal of Mammalogy
82(2):478-490.

Zielinski, W.J., and R. T. Golightly. 1996. The status of marten in redwoods: is the Humboldt
marten extinct? Pp. 115-119 in Conference on Coast Redwood Forest Ecology and
Management (J. LeBlanc, ed.). Humboldt State University, Arcata, California.

37




XIll. Detailed Distribution Map

D Estant Pooustse Arug
[ rustarcas narae

nriflalie Marten Datestions
®  Burey Detectmns
A Recard Trappeig Rocords
#  HRoadedl Monattes
Lo Dwrsershig

Private
W oot Secine
- Htate Forust

Trba!

Redwcod Nayona arvd
State Paks

O Yres

{

weits,

=

b

BB 5ureau of Lana anagement

LTSt

sy

Douyes

ey

JAAEY

Oregon

California

FRTERY

HNTY

Figuve 8.3, Coaztal marten
seuthem eoastal Orezon {5
battous).

extant populanon aeas. Cal coastal Opegon (CCO_EPA: top),
C0_EPA; middle), and northem coastal Califormia (CA_EPA;

38



