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Introduction

The Biodiversity Legal Foundation, the Alliance for the Wild Rockies, the
Montana Ecosystems Defense Council, and ecologist George Wuerthner hereby petition
to list as “threatened” the naturally spawning Yellowstone Cutthroat Trout
(Oncorhynchus clarki bouvieri) in United States riverine and lacustrine ecosystems
where it presently continues to exist within its known historical range and to designate its
occupied habitat as “critical habitat” under the Endangered Species Act (ESA) within a
reasonable period of time following the listing, 16 U.S.C. § 1531-1543 (1982). This
petition is filed under 5 U.S.C. § 553(e), 16 U.S.C. § 1533(b)(3)(A) and 50 C.F.R. §
424.19 (1987) which give interested persons the right to petition for issuance of a rule.

Endangered Species Act Implementing Regulations

Several sections of the regulations implementing the Endangered Species Act
(50 C.F.R.) are applicable to this petition. Those concerning the listing of the
Yellowstone Cutthroat Trout as a threatened species are:

424.02(e) “Endangered species” means a species that is in danger of
extinction throughout all or a significant portion of its range ... (k)
“species” includes any species or subspecies that interbreeds when
mature.

“Threatened species” means a species that “is likely to become an
endangered species within the foreseeable future throughout all or a
significant portion of its range” (16 U.S.C. § 1532(20)).

424.11(c) “A species shall be listed ... because of any one or a
combination of the following factors:

1. The present or threatened destruction, modification, or curtailment
of habitat or range;

2. Overutilization for commercial, recreational, scientific, or
educational purposes;

3. Disease or predation;
4. The inadequacy of existing regulatory mechanisms; and

5. Other natural or manmade factors affecting its continued
existence.”

All five of the factors set out in § 424.11(c) are applicable to the present status of
Yellowstone Cutthroat Trout.
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Sections relevant to the designation of critical habitat are:

424.12(a)(2) Critical habitat is not determined when one or both of the
following situations exist: ... (ii) The biological needs of the species are
not sufficiently well known to permit identification of an area as critical
habitat.

424.12(b) In determining what areas are critical habitat, the Secretary
shall consider those physical and biological features that are essential to
the conservation of a given species and that may required special
management considerations or protection. Such requirements include,
but are not limited to the following: (1) Space for individual and
population growth, and for normal behavior; (2) Food, water, air, light,
minerals, or other nutritional or physiological requirements; (3) Cover or
shelter; (4) Sites for breeding, reproduction, rearing of offspring,
germination, or seed dispersal; and generally (5) Habitats that are
protected from disturbances or are representative of the historic,
geographical, and ecological distributions of a species.

424.14(d) ... Upon receiving a petition to designate critical habitat ... to
provide for the conservation of a species, the Secretary shall promptly
conduct a review in accordance with the Administrative Procedures Act (5
U.S.C. 553) and applicable Department regulations, and take appropriate
action.

This petition documents the need for the designation of critical habitat within a
reasonable period of time following the ESA listing to provide for the conservation of the
Yellowstone Cutthroat Trout.

After careful review of the best available scientific and commercial information,
petitioners have concluded that the Yellowstone cutthroat trout warrants listing as a
"threatened" species under the Endangered Species Act. Consequently, based on the
documentation provided below, petitioners contend that the provisions of 50 C.F.R.
compel the expeditious listing of the Yellowstone Cutthroat Trout as “threatened” where
it still occupies habitat within United States riverine and lacustrine ecosystems and a
review and appropriate action to designate “critical habitat” for the species.

Petitioners

The Biodiversity Legal Foundation (BLF) is a non-profit, science-based
conservation organization dedicated to the preservation of all native wild plants and
animals, communities of species, and naturally functioning ecosystems. Through
reasoned educational, administrative, and legal actions, the BLF endeavors to
encourage improved public attitudes and policies for all living things.

Alliance for the Wild Rockies ("Alliance") is a tax-exempt, non-profit public
interest organization dedicated to the protection and preservation of the native
biodiversity of the Northern Rockies Bioregion, its native plant, fish, and animal life,
including the natural features of the region, and its naturally functioning ecosystems.

BLF et al. Yellowstone Cutthroat Trout Petition for Listing 3



Its registered office is in Missoula, Montana, and the Alliance also maintains an office in
Boise, Idaho. The Alliance has nearly 1,000 member businesses and organizations,
and approximately 3,600 individual members. The Alliance's mission and goals include
promoting protection for the native wildlife and fish species in the region and their
habitat, establishment of wilderness areas, parks, wild and scenic rivers, and other
designations to protect the natural and primitive qualities of the landscape of the
Northern Rockies Bioregion, as well as protection of the currently established
wildernesses, national parks, wild and scenic rivers, and other natural areas of the
region. The Alliance also serves as a watchdog organization which reviews the policies
and programs of federal land management agencies including the management of the
natural resources of these park and wilderness areas, and provides the public with
information on issues which affect the parks, wildernesses, and other natural
landscapes of the Northern Rockies Bioregion, including the greater Yellowstone area.

Members of the Alliance hike, hunt, fish, camp, observe wildlife and natural
features, including the natural features and native species of the greater Yellowstone
region and the surrounding area, photograph, and otherwise enjoy the landscape in its
primitive and natural condition for both professional reasons as well as spiritual
fulfillment and sustenance.

Members of the Alliance currently work, or have worked, as park and forest
rangers, naturalists, researchers, hiking guides, photographers, and nature writers who
are directly affected by any activities which threaten or alter the natural qualities of the
Northern Rockies Bioregion, including the management of the natural features and
native fish and wildlife, and their habitat, of the greater Yellowstone area, and policies
and plans which affect the laws that govern management of Yellowstone National Park
and its resources.

Montana Ecosystems Defense Council (MEDC) is a non-profit Montana
corporation, with its principal place of business at Bozeman, Gallatin County, Montana.
MEDC is concerned with the national and international interest of maintaining the
biological diversity and integrity of all natural ecosystems, and has a strong interest in
the enforcement and administration of environmental laws, including the Endangered
Species Act, Clean Water Act, Administrative Procedures Act, National Environmental
Policy Act, and National Forest Management Act. Its members use Yellowstone
National Park and the national forests surrounding the park for recreation of all kinds,
including fishing, hunting, hiking, cross country skiing, and camping. MEDC has an
organizational interest in the protection and recovery of the Yellowstone cutthroat trout
(YCT). MEDC is concerned about the threats to YCT, its shrinking range, dangerously
low population numbers, degraded habitat, and the inadequacy of regulatory
mechanisms which currently fail to protect YCT and its habitat. MEDC brings this action
on its own behalf and on behalf of its immediate and adversely affected members.

George Wuerthner is a freelance photographer, writer, ecologist, guide, and
part-time university instructor. He lives in Livingston, Montana, adjacent to Yellowstone
National Park, and within the heart of Yellowstone cutthroat trout natural range. He has
written several natural history guides on cutthroat trout. He has a long-term interest in
the aesthetics and population viability of Yellowstone cutthroat trout from many
perspectives as a guide, ecologist, and sometime fisherperson of the trout. There is a
tremendous amount of documented scientific evidence that suggests significant decline
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in numbers and distribution of the Yellowstone cutthroat trout, and he believes the fish
warrants listing under the Endangered Species Act.

Endangered and Threatened Species Listing Criteria Applicable to the
Current Status of the Yellowstone Cutthroat Trout

1. The present or threatened destruction, modification, or curtailment of habitat
and range;

2. Overutilization for commercial, recreational, scientific, or educational
purposes;

3. Disease or predation;
4. The inadequacy of existing regulatory mechanisms; and

5. Other natural or manmade factors affecting its continued existence.

Nomenclature

Formerly classified as Salmo clarki bouvieri, the Yellowstone cutthroat trout
(Oncorhynchus clarki bouvieri) is one of a number of inland cutthroat trout subspecies.!
0. c. bouvieri is considered to be one of the four “major” cutthroat trout subspecies
(Behnke 1988). The subspecies is believed to have two forms, a large-spotted form and
a fine-spotted form (sometimes referred to as the fine-spotted Snake River cutthroat
trout) (May 1996, USDA FS 1997 - attached as Exhibit 1). The subspecies is in the
class Osteichthyes, the order Salmoniformes, and the family Salmonidae.

Substantial variation exists between individual populations of the Yellowstone
cutthroat trout, a factor discussed more fully in the following section. This variation is of
such magnitude that Varley and Gresswell (1988) suggest that the traditional trinomial
system of nhomenclature “partially fails” as a management tool because it fails to capture
the genetic distinctiveness of each individual Yellowstone cutthroat trout population.
The consequences of this nomenclature failure, in the case of the Yellowstone cutthroat
trout, are significant:

When a highly variable species is known only by a single name,
the institutional tendency seems to be to recognize and manage for the
variation manifest in one entity. Legal and administrative protection
available for those population segments representing the remaining
unnamed (and often unknown) variation is significantly lessened. This
variation is subject to loss by well-known factors such as nonnative
species introductions, exploitation, and pollution, but more likely hazards
are genetic dilution or hybridization.

1 Some of the quotations included in this document precede the reclassification of Yellowstone
cutthroat trout from genus Salmo to genus Oncorhynchus. The original text with the outdated
classification is retained in such quotations.
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Managers interested in the survival and perpetuation of the
remaining genetic variability in the Yellowstone cutthroat trout complex
need to acquire a tool beyond the classic taxonomic approach. To date,
it seems that evidence of life history and behavioral variability in these
forms has advanced faster than knowledge of their genetic or phenotypic
traits.

Varley and Gresswell (1988:20)

These failings play heavily in the plight of the Yellowstone cutthroat trout.

Description of Species and Natural Ecology

The Yellowstone cutthroat trout is characterized by considerable intra-
subspecific variation. Gresswell (1995:36) explains that “[ijndividual populations have
evolved numerous life history characteristics in response to the diverse environments in
which they have been isolated since the last glacial retreat.”

Reproductive isolation between populations of Yellowstone cutthroat trout
has magnified behavioral differences and given rise to wide divergence in
coloration, morphology (Cope 1957[]; Bulkley 1963; Behnke 1979), and
biochemical-genetic factors (Loudenslager and Gall 1981).

Varley and Gresswell (1988:13)

This significant variation (racial differences) even extends to populations occurring within
the same body of water, probably as a consequence of the reproductive isolation
caused by the return of fish to their natal streams for spawning (Varley and Gresswell
1988). In fact, this variation is of a magnitude “commonly found between subspecies or
even species of trout” (Gresswell and Varley 1989:36).

This means that simply transplanting individuals from one stream segment to
another, or from a hatchery to a stream segment, is likely to result in a) the relocation of
individual fish to places for which they are not well adapted, and b) the destruction of the
locally-adapted gene pool of any populations still remaining in such places. In other
words, our ability to ensure the viability of the Yellowstone cutthroat trout will depend, in
part, on our ability to protect as many existing individual populations (and their habitat),
with their unique genetic and behavioral adaptations, as possible (in addition to ensuring
adequate connectedness and metapopulation functioning); relying on hatchery
programs (or naturally occurring source populations) to reintroduce fish to previously
occupied (or underutilized) stream segments is a recipe for disaster.

Description
The Yellowstone cutthroat trout is usually yellow-brown and dark olive-

green or steel-grey color on the back; sides are generally lighter. The
belly ranges from yellow to beige or off-white. A reddish cast along the
middle of the side typically becomes darker from the caudal fin toward the
head, and the operculum varies from rose to scarlet red. Large round,
black spots are profuse on the caudal, adipose, and dorsal fins; spots on
the back and sides are noticeably less numerous anteriorly.
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The head, which lacks spots, is short and relatively blunt, and the lower

jaw is long, typically reaching past the rear margin of the eye. Small

teeth on the tongue (basibranchial teeth) are always present. A red slash

on each side of the lower jaw is characteristic. Lateral line scales vary

from 150-200, usually 165-180. There are 10-11 dorsal fin rays and 10-

11 anal fin rays.

Gresswell and Varley (1989:35)
Reproduction

All Yellowstone cutthroat trout spawn “exclusively in running water” (Gresswell
1995:36), but there are three distinct life history forms. Resident populations only
migrate within a river or stream home range, and do not enter tributary streams. Fluvial
populations migrate from streams and rivers into tributaries, and adfluvial populations
live in lakes and spawn in inlet or outlet streams (Gresswell 1995, USDA FS 1997).2
Regardless of the life history form, Gresswell (1995:37) observes that “[s]traying during
the spawning migration is low.”

The timing of migrations varies considerably across tributaries (Gresswell 1995
citing Gresswell et al. 1994), and occurs over a seven month period (Gresswell and
Varley 1989). Migrations are correlated to changes in water temperature. “In most
tributaries to Yellowstone Lake, Yellowstone cutthroat trout spawners remain in streams
from 6 to 25 days (Varley and Gresswell 1988), but in some larger tributaries, adfluvial
spawners may not return to the lake for many months (Jones et al. 1982)” (Gresswell
1995:37).

Yellowstone cutthroat trout are commonly repeat spawners (Gresswell 1995
citing Clancy 1988, Thurow et al. 1988, and Varley and Gresswell 1988), but Gresswell
notes that “the prevalence of iteroparity can be affected by angler harvest (Varley and
Gresswell 1988)” (Gresswell 1995:38). The repeat spawning pattern “is probably related
to growth, parasitic infection, and other physiological factors (Ball and Cope 1961)”
(Gresswell 1995:39).

Gresswell (1995:37) explains that “[i]n tributaries to Yellowstone Lake, older and
larger Yellowstone cutthroat trout migrate first (Ball and Cope 1961; Jones et al. 1990).
Data suggest that older and larger individuals also migrate farther upstream (Cope
1957; Dean and Varley 1974); this behavior has been noted for other fishes (Briggs
1955). Nevertheless, fish usually spawn earlier at lower elevation sites” (Gresswell
1995:37). The age of maturation varies geographically for Yellowstone cutthroat trout,
although most seem to mature between the ages of three and five (Gresswell 1995).
Similarly, the “[a]verage size of Yellowstone cutthroat trout spawners is also variable,”
generally ranging from about 200 mm and 500 mm, although “[ijn small subalpine lakes
and streams Yellowstone cutthroat trout may mature between 100 and 130 mm”
(Gresswell 1995:38).

Spawning depends on the presence of gravel substrate of a particular size (0.5-
3.4 in [12-85 mm]) and suitable water temperatures (42-65°F [5.5-15.5°C]) (Gresswell
and Varley 1989). They explain that “[a] typical female of approximately 16 in (400 mm)
from Yellowstone Lake will deposit about 1,300 eggs (1,073 eggs/Ib or 2,633 eggs/kq).
Egg mortality estimates in natural redds have ranged between 12 and 42%;

2 At least one report (Varley and Gresswell 1988) suggests that there are four distinct life history
forms instead of only three: the “adfluvial” form is understood to be comprised of lacustrine
adfluvial populations (residing in lakes and ascending tributaries to spawn) and allacustrine
populations (residing in lakes and migrating downstream to spawn). This latter form is the rarest
type of migratory behavior exhibited by Yellowstone cutthroat trout (Varley and Gresswell 1988).
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surviving eggs typically hatch in 25-30 days, and juveniles emerge about 2 weeks later”
(Gresswell and Varley 1989:35).

Fecundity and Early Development
Gresswell (1995:39) explains that:

[flecundity is related to length, weight, or age of fish (Bagenal 1978), and
changes in mean length and age affect population fecundity (Bagenal
1978). Although relative fecundity has remained unchanged ... [a]Jverage
fecundity of female Yellowstone cutthroat trout has risen in associated
with increases in mean length.

(parenthetical omitted)

He also explains that:

[elggs generally hatch in 25-49 days ... and juveniles emerge from the
gravel 2 weeks later (Ball and Cope 1961; Mills 1966; Kelly 1993).
Juveniles often move to shallow, slow-flowing areas, and migratory
individuals soon begin to emigrate (Varley and Gresswell 1988).
Gresswell (1995:39)

Growth

The growth rate of Yellowstone cutthroat trout is highly variable depending on
the particular population (genetic stock) and the environmental conditions (Gresswell
and Varley 1989, Gresswell 1995). The “[g]rowth rate generally increases as elevation
decreases [and] migratory stocks grow faster than do nonmigratory stocks because of
the greater growth potential in higher-order mainstem reaches” (Gresswell 1995:39-40).
Also, the growth and potential maximum size from cutthroats varies from stock to stock
and is directly linked to environmental factors (Hadley 1984, see Exhibit 2).

Foraging
Young Yellowstone cutthroat trout feed primarily on insects and zooplankton,

while adult fish feed on a wide variety of fish, crustaceans, and insects (USDA FS
1997).

Habitat

Yellowstone cutthroat trout are well adapted to coldwater riverine and lacustrine
environments (Gresswell and Varley 1989, Gresswell 1995). The elevational range of
historically occupied habitat is from about 900 ft (275 m) to at least 8,500 ft (2,590 m)
(Gresswell and Varley 1989). Optimum water temperatures for Yellowstone cutthroat
trout seem to be between 4.5 and 15.5°C (Gresswell and Varley 1989, Gresswell 1995
citing Carlander 1969). It is important to note that “water temperatures within portions of
the historical range exceeded 26°C” (Gresswell 1995:41). Unfortunately, most of the
extant populations are adapted to cold-water conditions; most of these larger-river,
warmwater populations have already been extirpated. Several warmer-water
populations, located in geothermally heated streams (with an ambient water temperature
of 27°C) within Yellowstone National Park, still survive (Gresswell and Varley 1989,
Gresswell 1995 citing Varley and Gresswell 1988).

In research conducted on thirteen cutthroat trout streams in Wyoming, nine
environmental attributes explained more than 90% of the variation in standing crops:
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late summer streamflows, annual streamflow variation, water velocity, trout cover,
stream width, eroding stream banks, stream substrate, nitrate-nitrogen concentration,
and maximum summer water temperature (Varley and Gresswell 1988 citing Binns and
Eiserman 1979). Although the subspecies seems to be able to tolerate a broad range of
chemical conditions (Gresswell 1995), it seems to be have been precluded in streams
characterized by “widely fluctuating pH resulting from poor buffering capacity”
(Gresswell 1995:41 citing Kelly 1993). Specifically, Yellowstone cutthroat trout are
found in waters where the pH ranges from about 5.6 to over 10.0, and where total
dissolved solids range between about 10 and 700 mg/L (Varley and Gresswell 1988).

Varley and Gresswell (1988) also report that spawning streams are typically fed
by groundwater and snowmelt with gradients below 3%. Forest cover may not affect the
distribution of redds (Gresswell 1995 citing research by Cope 1957 on redds in
Yellowstone Lake tributaries) but the concentration of spawning gravel, water depth, and
water velocity seem to play important roles (Varley and Gresswell 1988, Gresswell 1995
citing Thurow and King 1994). Thurow and King (1994, cited by Gresswell 1995)
determined that the mean size of 66 redds studies was 1.58 m long by 0.60 m wide;
they encompassed an area of approximately 1 m?. Redd depth seems to vary from
about 9 cm to about 55 cm, while water velocity at redds seem to range between 0 to 73
cm/s (Gresswell 1995). Redds are sometimes superimposed on one another (Gresswell
1995).

Research conducted by the U.S. Forest Service, Idaho State University, and
Henrys Fork Foundation indicates that concealment cover is extremely important for
winter survival of young-of-the-year (YOY) cutthroat trout; that “winter cover was
commonly lacking in many areas, particularly the Henrys Fork (many streams have
naturally low levels of cover, but this condition is exacerbated by degraded riparian
habitat condition and artificially low winter flows);” that brook trout and rainbow trout
YOY exhibit a competitive advantage over Yellowstone cutthroat trout YOY during winter
(due to their larger size); and that although “some habitat improvements increase winter
cover ... this alone may not be sufficient to maintain populations of Yellowstone
cutthroat trout where they co-exist with non-native salmonids (Griffith 1993 ... )" (USDA
FS 1997:6).

Biotic Interactions

Yellowstone cutthroat trout are of considerable ecological importance. For
example, in Yellowstone Lake:

the cutthroat trout decline will also cause severe disruption in the food
supply for two species listed under the Endangered Species Act - the
threatened grizzly bear and the endangered bald eagle - and will likewise
affect many species of special concern, including the white pelican, otter,
black bear, mink, osprey, and loon; an estimated 42 species of mammals
and birds in all.

Varley and Schullery (1995:3, see Exhibit 3)3

Species like white pelican, grizzly bear, and bald eagle commonly feed on the
subspecies (Gresswell 1995). Additionally:

3 Schullery and Varley (1995:12) report elsewhere that "there are 42 species of mammals and
birds that are known or suspected of using cutthroat trout for food in the Yellowstone Lake area."
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Sixty-four parasitic species are associated with cutthroat trout (Hoffman
1967; Heckmann and Ching 1987), and 18 of these have been collected
from Yellowstone cutthroat trout from Yellowstone Lake (Heckmann
1971; Heckmann and Ching 1987).

Gresswell (1995:43)

There seems to be widespread consensus in the literature that the introduction
of non-native trout has had more impact on Yellowstone cutthroat trout than any other
specific human activity. Of primary concern are brown trout (Salmo trutta), brook trout
(Salvelinus fontinalis), rainbow trout (Oncorhynchus mykiss), and lake trout (Salvelinus
namaycush). All four are known to depredate on Yellowstone cutthroat trout as well as
directly compete with them for food, spawning habitat, and cover (USDA FS 1997,
Kaeding et al. 1996, Varley and Schullery 1995). The propensity of Yellowstone
cutthroat trout to hybridize with rainbow trout poses another, perhaps even more serious
threat. “It is unlikely that rainbow and Yellowstone cutthroat trout can co-exist long-term
without hybridization (Gamblin, personal communication 1996)” (USDA FS 1997:3).

Current Legal Status of the Yellowstone Cutthroat Trout

Federal

The Yellowstone cutthroat trout is not currently designated under the provisions
of the ESA. The fact that it is not even designated as a candidate species is of
considerable concern to petitioners. The subspecies is designated as a sensitive
species by the U.S. Forest Service in the Northern, Intermountain (fine-spotted form),
and Rocky Mountain Regions. The Inland Native Fish Strategy (INFISH) for FS and
BLM lands in the Upper Columbia Basin, although directly widely at native fish, has very
little bearing on the Yellowstone cutthroat trout or its habitat.

The subspecies has no formal designation within the National Parks, despite that
the majority of its current range (91%) lies within the boundary of Yellowstone National
Park (Gresswell 1995 citing Gresswell and Liss, in press).

Natural Heritage Programs

The Natural Heritage Program lists the Yellowstone cutthroat trout as a G4T2
species, where G refers to the global ranking for the overall species and T refers to the
global ranking for the subspecies. This indicates that the Yellowstone cutthroat trout is
understood to be "imperiled globally because of rarity or because of other factors
demonstrably making it very vulnerable to extinction throughout its range." It is listed by
the Montana Natural Heritage Program, the Wyoming Natural Diversity Database, and
the ldaho Data Conservation Center as an S2 species. These state rankings of "2" are
analogous to the global ranking of "2" (G4T2) at the statewide level (i.e., imperiled
statewide because of rarity of because of other factors demonstrably making it very
vulnerable to extinction throughout its range).

Montana
The Montana Department of Fish, Wildlife, and Parks classifies the Yellowstone
cutthroat trout as a “species of special concern” (Clancy 1988). The department also
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"has legal authority for management, protection, preservation and propagation of fish
within Montana” (Darling et al. 1993:10, see Exhibit 4).

Wyoming

Wyoming Game and Fish Department, in a draft native species status report (February
2, 1998) lists the Yellowstone cutthroat trout as Native Species Status 3 (on a scale of 1
to 7, where 1 is the most imperiled and the 7 the least). This report further identifies
"Habitat decline or vulnerable" as a major concern. See Exhibit 45.

Idaho
Yellowstone cutthroat trout is listed as a species of special concern in Idaho (Gresswell
1995).

In addition to the U.S. Forest Service, the National Park Service, and the state
governments, Yellowstone cutthroat trout habitat is also managed by the Bureau of
Land Management, Tribal Governments, and private landowners.

Finally, the American Fisheries Society has designated the Yellowstone cutthroat
trout as a “Species of Special Concern-Class A” (Gresswell 1995 citing Johnson 1987),
and the Montana Department of Fish, Wildlife, and Parks has formally recognized this
status (Gresswell 1995 citing Darling et al. 1994).

It is important to note that none of these designations provide any explicit habitat
protection. In fact, because these various designations provide very little in the way of
substantive protections for the trout, most conservation efforts have focused on largely
superficial (although sometimes important) management measures. For example, while
hatchery and restocking programs can create the illusion that trout populations are
stable (or even increasing), they do nothing to restore and protect the habitat itself.
Moreover, as described later in this petition, such programs involve the substantial risk
of severely undermining recovery efforts (destruction of locally-adapted gene pools,
spread of whirling disease, etc.). Similarly, while aggressively combating the lake trout
invasion of Yellowstone lake is critical to the trout's recovery, the trout cannot be
recovered until habitat is restored and connected so that healthy metapopulations
across the historic range can become reestablished. The various designations noted
above have done very little to further the restoration and protection of habitat, something
that is essential to preventing the Yellowstone cutthroat trout's continuing demise.

Historic Status of the Yellowstone Cutthroat Trout

The Yellowstone cutthroat trout was one of several cutthroat trout subspecies
that, historically, comprised the primary trout occupying western United States lakes and
streams (May 1996, Behnke 1992). After becoming established in Yellowstone Lake
approximately 8,000 years ago, the Yellowstone cutthroat trout began to spread
throughout the region (Hadley 1984). Some researchers believe that the Yellowstone
cutthroat trout was native to the entire Snake River system, but that it has since “been
replaced by redband trout below Shoshone Falls of the Snake River and by the
westslope cutthroat in the Salmon and Clearwater drainages (Behnke 1979 ... )"
(Hadley 1984:5).
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Minimally, the historical range of the Yellowstone cutthroat trout included the
upper portion of the Yellowstone River and the upper portion of the Snake River
(upstream from Shoshone Falls, Idaho), in the Missouri River and Columbia basins,
respectively (Behnke 1992, Gresswell 1995, May 1996). The occupied Yellowstone
River drainage included portions of Wyoming and Montana, while the occupied Snake
River drainage included portions of Wyoming, ldaho, Utah, Nevada, and probably
Washington (Gresswell 1995, Varley and Gresswell 1988, and Behnke 1992). Reports
from historic exploration expeditions and settlements (1800 to 1900) indicate that the
Yellowstone cutthroat trout was abundant in this range (Behnke 1992).

In Idaho, May (1996) estimated that there were 3,797 miles of historic
Yellowstone cutthroat trout riverine habitat, including approximately 210 stream miles
that are occupied by the fine-spotted Snake River cutthroat form. This figure also
includes 58 miles of stream habitat located in Nevada and Utah. May (1996:16) notes
that “[t]here is little historical information that quantifies trout abundance; most historic
references provide an indication that trout were very abundant in upper stream reaches
and common in lower areas (Gilbert and Evermann 1892; Rollins 1935)” (May 1996:16).

May (1996) estimated that Wyoming contained 10,949 miles of historical
Yellowstone cutthroat trout riverine habitat, including approximately 1,569 miles of
stream habitat probably occupied by the fine-spotted Snake River cutthroat trout. These
estimates are probably inflated, however, because stretches were included that were not
likely to have been occupied. The historic range also included 113 lakes (including,
most significantly, Yellowstone Lake) (May 1996). May notes that “[tlhere was
considerable uncertainty regarding how much of the mainstem Bighorn and Tongue
Rivers, within Wyoming, supported cutthroat trout,” but that “actual historic trout habitat
probably extended downstream to somewhere between Worland and Thermopolis” (May
1996:18). As far as abundance, May (1996:18) observes that:

[w]ithout exception, the early records of cutthroat trout, in and around
Yellowstone National Park, refer to the populations as abundant to
extremely abundant (Evermann 1891; Jordan 1891; Gilbert and
Evermann 1894; Kendall 1914, Trotter and Bisson 1988).

Regarding Montana, May (1996) estimates that there was approximately 1,927
miles of historic Yellowstone cutthroat trout riverine habitat, in addition to two lakes.
May (1996) concludes that the historic range probably did not include the mainstem
Yellowstone River downstream from about where its confluence with the Bighorn River
is located. It also did not include the lower portion of the mainstem Bighorn River or the
Tongue River drainage below the state line. Hadley (1984) discusses the historical
abundance of Yellowstone cutthroat trout in Montana. She states that "[t]he
Yellowstone cutthroat trout in Montana was at one time abundant in most of the waters
of the Yellowstone river basin from the Montana-Wyoming border to the Tongue River
system” Hadley (1984:12). She notes Evermann's (1894) report that Yellowstone
cutthroats were quite abundant in Montana's Tongue River basin. For example,
Evermann (1894) offered this account of the Tongue River basin in Montana:

BLF et al. Yellowstone Cutthroat Trout Petition for Listing 12



Small parties have reported as many as 800 fish taken with hook and line in a
few days. There is so much fishing done now in that region that most residents
are of the opinion that if something is not done to stock the stream its fame as a
fishing resort will soon be lost.

Hadley (1984:12) citing Evermann (1894)

The Yellowstone cutthroat trout seems to have evolved as a distinct
metapopulation (May 1996). Under such a scenario, “[p]Jopulations within the larger
tributary streams and the mainstem rivers at times would have acted as ‘sources’ and at
other times ‘sinks’ (Pulliam, 1988; Stacey and Taper, 1992)” (May 1996:22). These
metapopulation dynamics have been largely disrupted by the loss of connectivity
between populations and their habitats and by the dramatic declines in occupied historic
riverine range. Documented declines in the Yellowstone cutthroat trout occurred as
early as 1894, and were attributed at that time to fishing pressure and increased water
and land use (Hadley 1984 citing Hanzel 1959). Continued declines were also
associated with egg removal for hatchery operations, genetic mixing, and “greatly
reduced natural spawner escapement” (Gresswell and Varley 1988:45). Such declines
are characteristic of most native cutthroat trout:

The impact of European civilization on cutthroat trout was rapid and
devastating. In less than 100 years after the first settlements in the
West, the cutthroat trout vanished from most of its vast range, except for
the coastal subspecies, to be replaced by rainbow trout Salmo gairdneri,
brown trout S. trutta, and brook trout Salvelinus fontinalis (and by lake
trout Salvelinus namaycush and kokanee Oncorhynchus nerka in many
large lakes).

Behnke (1988:1)

Present Biological Status of the Yellowstone Cutthroat Trout in the States
Comprising its Historic Range

The story of the Yellowstone cutthroat trout is the same as the story of all the
native inland cutthroat trout: “Western trout (Behnke [and Zarn] 1976) and salmon
(Nehlsen et al. 1991) have suffered catastrophic declines in abundance due to
essentially similar factors (e.g., exotic species introduction, habitat degradation and over
harvest)” (May 1996:11). Hadley (1984:1) notes that, as of 1984, “[a] conservative
estimate is that 99% of the original populations of S. clarki in the interior regions of the
United States have been lost in the last 100 years" (emphasis added).

Although the Yellowstone cutthroat trout seems to have fared better than most of
the inland cutthroat, it, too, has experienced dramatic reductions in range and it, too,
faces serious threats to its continued survival.

Within the historic range, the subspecies is presently estimated to exist in
pure form in about 38,500 hectares of lakes and 2,400 km of streams ...
it means about 85% of the minimum estimate of the original habitat
(44,500 hectares) is still occupied. By contrast, only about 10% of the
estimated original stream range of about 24,000 km remains inhabited.
Varley and Gresswell (1988:14)
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Gresswell (1995) also notes, citing Hanzel (1959), that the declines and extirpations of
Yellowstone cutthroat trout have occurred with the greatest magnitude in low-elevation,
high-order (three or larger) streams.

Those populations that still exist are substantially imperiled. For one thing,
connectivity between these populations, critical for genetic interchange and for adequate
metapopulation dynamics (e.g., the recolonization of locally extirpated populations), has
been decimated by water impoundments and diversions, by reduced instream flows, and
by habitat degradation. Many of these remaining populations “currently exist as
localized remnants of original sub-populations with little or no connectivity” (May
1996:23, emphasis added). Similarly, habitat fragmentation may disrupt critical life
history migration processes.

Another severe problem is that introgression has occurred throughout the
historic range of the Yellowstone cutthroat trout (and beyond). In other words, many of
these remaining populations, in addition to being cut off from critical interactions with
other populations, can not be considered pure Yellowstone cutthroat trout populations
because they have been genetically contaminated by non-native cutthroat and other
trout.

Ironically, in some cases it is the very impediments to connectivity that have
protected the few remaining pure populations from hybridization. For example, “[e]xcept
where barriers limited access (e.g., Waha Lake, Idaho, and Crab Creek, Washington),
rainbow trout have replaced the Yellowstone cutthroat trout in the Columbia River Basin
below Shoshone Falls on the Snake River (Behnke 1992)” (Gresswell 1995:42).
Gresswell (1995) also notes that reproductive isolation seems to have been averted in
four tributaries to the upper Blackfoot (citing Wishard et al. 1980) and in the Yellowstone
River below the Lower Falls.

One of the most challenging management considerations relative to this
introgressive hybridization is that many of the existing populations presumed to be pure
Yellowstone cutthroat trout have never been conclusively tested, and as a consequence
it is expected that current estimates substantially inflate the actual numbers of remaining
pure populations:

Caution should be applied before developing conclusions relative to
overall Yellowstone cutthroat status. With the exception of populations in
Montana, most populations have not received sufficient testing for a
definitive assessment of genetic status.

May (1996:23)

The remaining pure populations, in addition to the hurdles posed by degraded
habitat and the loss of connectivity, are threatened by continued habitat degradation
(including inadequate flow regimes), competition with and predation by introduced non-
native fish species, fishing pressure, and a recent and extremely disconcerting
development, the spread of whirling disease among hatchery stocks and in the wild.

For instance, Shepard (1997) reports that “[tlhe discovery of lake trout in
Yellowstone Lake has placed a much higher risk on a portion of their range which we all
considered as a core refuge area. This finding places the subspecies more at risk”
(Letter of Brad Shepard, Fisheries Biologist, Montana Department of Fish, Wildlife and
Parks, to Mimi Mather, 6/16/97, emphasis added, see Exhibit 5). The rapid expansion
of the lake trout population within Yellowstone Lake and into other segments of the
Yellowstone River drainage is a critical concern. Other populations, May (1996) notes,
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exist only because of continued hatchery programs, a situation which hardly constitutes
a sustainable and viable population. Furthermore, many of these hatchery-dependent
populations might not even consist of genetically pure Yellowstone cutthroat trout.

Not surprisingly, many remaining populations may still be in decline. For instance, data
collected in Yellowstone National Park indicates "a general trend of fewer upstream
migrants is evident since 1987" on Clear Creek (Yellowstone Center for Resources
1996:39-40, attached as Exhibit 24). Similarly, a recent report by the Henrys Fork
Foundation and the Targhee National Forest identified significant concerns throughout
the Henrys Fork watershed including local extinctions of populations identified in
previous surveys (Van Kirk et al. 1997, attached as Exhibit 12).

Montana

Only 18% of the streams and only 11% of the total stream miles in Montana
reviewed by Hadley (1984) were thought to contain allopatric populations of Yellowstone
cutthroat trout. These figures may well be overestimates, however, as Hadley’'s review
was based on external morphological characteristics and not on the genetic
assessments required to conclusively establish genetic purity (Darling et al. 1993).
Moreover, rainbow-cutthroat hybrids were thought to be present in 60% of the streams
where Yellowstone cutthroat trout was sympatric with rainbow trout (Hadley 1984). In
short, Hadley (1984:19) reports:

[tihese data indicate that the decline in geographical distribution of the
Yellowstone cutthroat trout observed by many investigators continues ...
If only 24% of the total stream kilometers examined in this study contain
what we tentatively believe are pure strain Yellowstone cutthroat trout,
then a strategy for management of this subspecies becomes all the more
important.

(emphasis added)

Subsequent to Hadley’s (1984) report, a concerted effort to identify genetically
pure populations in the state was initiated, and based on this effort, May (1996)
estimates that approximately 625 miles of stream habitat (about 32% of the historic
riverine habitat) are currently occupied by Yellowstone cutthroat trout in Montana. He
notes that “[o]f the three states, Montana’s assessment of current occupancy of historic
habitat is likely the most accurate” (May 1996:21). As of that study, 65 streams had
been identified as being occupied by genetically pure populations of Yellowstone
cutthroat trout, and it is likely that genetic validation efforts have surveyed 80 to 90% of
current riverine populations (May 1996).4 Of the 28 stream segments identified by the

4 These figures differ from those of a slightly earlier Forest Service research report. Gresswell
(1995:45) concludes that, “[c]onsidering only genetically unaltered populations in Montana, it
appears that only 10% of the historical range (stream km) in that state still sustains Yellowstone
cutthroat trout.” Darling et al. (1992) also reports different figures, indicating that of the 63
streams sampled and visually identified as potentially pure Yellowstone cutthroat trout, only 44
(70%) were subsequently thought to be pure on the basis of genetic testing. Even these results
are qualified, however, because the sample sizes in some of the populations thought to be pure
were to small to provide statistically reliable conclusions (because the density of the subspecies in
those populations was too low). A further qualification is that the study was biased toward the
stream segments most likely to contain pure populations (and is thus not a representative sample
of stream segments across the currently occupied historical range). The report concludes that
“[e]ven with this bias, of the 41 streams sampled during 1989 and 1990 only 24 (59%) of these
streams actually supported pure populations” (Darling et al. 1992:4).
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Montana Natural Heritage Program as containing what appear to be genetically pure
populations, only 19 were in segments that seemed to be completely free of hybrids and
contaminants. The summary of this data is attached as Exhibit 6, and the original data
is attached as Exhibit 7. In fact, exotic species are known to be present in every one of
Montana’s 13 subbasins, and are viewed as a threat in 11 (85%) of the subbasins (May
1996). Itis unknown to petitioners how many of these populations identified as
genetically pure and free from an immediate risk of hybridization continue to exist under
these conditions.

Although Montana'’s lake populations may be in better condition, they do not
seem to be adequate to ensure viability for the subspecies across its historic range.
Only 40% of the lakes reviewed by Hadley (1984) contained what were believed to be
allopatric Yellowstone cutthroat trout populations. As noted above, this determination
was not based on genetic assessments and, consequently, may well be inflated (Darling
et al. 1993). In fact, preliminary results of the genetic analysis conducted by the
Yellowstone Cutthroat Trout Working Group (YCTWG, cited as Darling et al. 1992,
1993, and 1994) for pure population surveys indicated that only 77% of those thought to
be pure based on meristic analysis appeared to be genetically pure, and, even more
disconcerting, this effort focused specifically on streams "where there was a high
probability that pure populations occurred (Hadley 1984)" (Darling et al. 1993). "Even
with this bias," the report notes, only 59% "of those streams actually supported pure
populations” (Id.). Another 40% contained the cutthroat but also had a history of
stocking with contaminant species, predominantly other cutthroat trout subspecies. An
additional and very serious concern is the expansion of the lake trout population in
Yellowstone Lake to its current magnitude; the lake trout pose a serious threat to the
entire Yellowstone River system. This issue is addressed in detail below (in the section
on the present biological status in Wyoming).

The concern is not simply limited to the proportion of presently occupied
historical habitat and the presence of exotic species in each of the subbasins; it extends
to the actual status of the remaining populations as well:

The population status of the stream dwelling Yellowstone cutthroat within
the stream reaches examined was found to be in a relatively unhealthy
state. In approximately 70% of the streams examined, the populations
were characterized by the field biologists as being uncommon, rare,
abundance unknown or presence not verified but expected. The
remaining populations were characterized as being common and/or
abundant. In only one case was a population classified as being
common and having a significant number of large-sized fish.

Hadley (1984:17)

May’s (1996:32) assessment was similar. Of Montana’s 13 subbasins, he concluded
that nine (70%) were “at risk” and that status of two was unknown. Only one of the 13
subbasins was thought to be “secure — stable.”

Numerous factors, as detailed elsewhere in this petition, have served to
decimate Montana’s Yellowstone cutthroat trout populations. The stocking of species
with a propensity for hybridizing with or outcompeting the Yellowstone cutthroat has
been an especially serious concern in the state. For instance:
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In Montana, virtually all drainages where rainbow trout have been stocked
in the historical range of Yellowstone cutthroat trout now support hybrid
populations of the two species (Hanzel 1959). Allendorf and Leary
reported evidence of hybridization and introgression in 8 of 16 samples
from tributaries to the Yellowstone River in Montana. Because there
tributaries were selected at random, Allendorf and Leary (1988) asserted
that the results were a reliable representation of hybridization in the
Yellowstone River drainage.

Gresswell (1995:45)

The results of these impacts have been dramatic: One researcher reports that
“native fluvial populations are restricted to the Yellowstone River drainage, primarily
upstream of Big Timber, Montana” (Clancy 1988). “The majority of riverine cutthroat
trout populations were determined to be stable but at risk,” in part because all sub-
basins in Montana are occupied by exotic species and in eleven of thirteen sub-basins
these exotic species are characterized as a threat to Yellowstone cutthroat trout (May
1996:21). “Competing species such as brown trout (e.g., Bad Canyon Creek, Stillwater
drainage) and brook trout (e.g., Smith Creek, Shields River drainage) have replaced
cutthroat to a significant degree in many streams. Within Little Mission Creek there has
been recent (since 1986) rainbow trout hybridization of the genetically pure cutthroat
population” (May 1996:21). However, 143 mountain lakes in Montana currently support
discrete Yellowstone cutthroat trout populations that are probably genetically pure (May
1996).

A large volume of water is diverted from the Montana portion of the Yellowstone
River and its tributaries for commercial cattle operations. Berg (1975, cited by Clancy
1988:40) concluded that “the complete diversion of most major tributaries of the upper
Yellowstone River for irrigation was a significant factor in the decline of the Yellowstone
cutthroat trout,” while other researchers have concluded that such water diversions
continue to be another particularly significant factor in the continuing decline of
Montana’'s Yellowstone cutthroat trout populations (Gresswell 1995, Hadley 1984).
These diversions occur, and thus numerous streams are dewatered, during the
spawning and early life stages of the Yellowstone cutthroat trout and usually exceed
eight weeks in length (Clancy 1988). Clancy (1988) concluded that the Montana
Yellowstone cutthroat trout populations appear to be limited by this considerable water
diversion from spawning tributaries.

Mineral extraction is yet another concern in Montana. Gresswell (1995:47) notes
that:

An abandoned gold mine in the headwaters of Soda Butte Creek (near

Cooke City, Montana, upstream from Yellowstone National Park) caused

extensive pollution through the 1960s (Jones et al. 1982) ... A planned

expansion of mining near Cooke City poses a renewed threat to the

Yellowstone cutthroat trout population in Soda Butte Creek (Jones et al.

1992).

Angling pressure, habitat degradation, and other threats discussed elsewhere in
this petition have also made their mark on Montana’s Yellowstone cutthroat trout
populations. The consequences, as noted above, have been devastating. For instance,
on both the Gallatin and Custer National Forests, May (1996:22) identifies
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“[r]oad construction, logging, and grazing as having the greatest the greatest impact to

channel modification, dewatering, limited large woody debris and increases of
sediment.” Hadley (1984:1) reports that “[f]or at least the last 20 years, fishery
biologists in the state have been aware of a continuing loss of Montana's native

cutthroat trout populations.” Hadley explains further that:

These data indicate that the decline in the geographic distribution of the
Yellowstone cutthroat observed by many investigators continues. If it is
assumed that the ... data provided by the Department [of Fish, Wildlife
and Parks] ... accurately [reflects] ... Yellowstone cutthroat distribution in
the state, then it can be concluded that there has been a continual,
significant loss in Yellowstone cutthroat.

Hadley (1984:19)

Gresswell (1995:44-45) sums up the situation:

In contrast to declines of other cutthroat trout subspecies, the decline of
Yellowstone cutthroat trout has been well documented. In a summary of
the distribution of Yellowstone cutthroat trout in Montana, Hadley (1984)
reported a continued loss of Yellowstone cutthroat trout populations from
a previous assessment by Hanzel (1959). More recently, biologists
estimated that the subspecies historically occupied approximately 4,800
... km of streams in Montana ... ([Darling et al.] 1994). Habitat suitability
for Yellowstone cutthroat trout was not verified for all locations identified
in Wyoming, thus these may be overestimates. Approximately 965 km of
streams in Montana ... were assumed to currently support Yellowstone
cutthroat trout. These estimates may also be inflated because
populations are introgressed in 42-50% of the current habitat in Montana
... ([Darling et al.] 1994). Considering only genetically unaltered
populations in Montana, it appears that only 10% of the historical range
(stream km) in that state still sustains Yellowstone cutthroat trout ...
Significantly, 54% of the existing fluvial habitat of Yellowstone cutthroat
trout supports introduced salmonids, e.g., brown trout and brook trout,
that are potential competitors or predators.

When considered in light of severe dewatering, timber harvesting, road-building, mining,
water impoundments, and the numerous additional impacts to Yellowstone cutthroat
trout and its habitat across Montana, it is clear that the subspecies is substantially
imperiled. In other words, agency management allowing the continued degradation of
trout habitat for the sake of commodity interests, while generally not acting to protect or
restore this habitat, has meant a severe management imbalance in favor of the former
and placing the cutthroat trout at risk of extinction.

Idaho

Yellowstone cutthroat habitat in Idaho includes the Snake River drainage from

Shoshone Falls upstream to the border between Idaho and Wyoming. This includes the
mainstem Snake River, major tributaries and numerous smaller tributary streams. The

Sawtooth, Caribou and Targhee National Forests lie within this area. May (1996)
determined that approximately 1,622 miles of stream are presently inhabited by
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Yellowstone cutthroat trout, approximately 43% of the historic habitat estimate.
However, this figure is likely an overestimate, as “[o]nly a minor amount of genetic
verification has occurred to date and there is a possibility that many populations have
been influenced by rainbow trout hybridization” (May 1996:16). The populations in the
headwater portion of Goose Creek, Eight Mile Creek, and the headwater tributaries to
the Blackfoot River have been verified as genetically pure, but rainbow trout presence
and probable hybridization occurs in 16 of the 21 identified sub-basins in the state (May
1996).

Some of the Yellowstone cutthroat trout in Idaho are of the fine-spotted Snake
River form:

[T]he fine-spotted Snake River form is confined to the South Fork of the
Snake River below Jackson Lake downstream to, and including,
Palisades Reservoir, and all tributaries of the Gros Ventre River to the
Salt River. Notable exceptions are Pacific Creek, Buffalo Fork, and
Spread Creek, all tributaries to the South Fork Snake below Jackson
Lake, which are inhabited by the large-spotted form. The fine-spotted
Snake River form has also been introduced into the South Fork of the
Snake River, Jackson Lake, and into the Snake River above Jackson
Lake. In addition, eleven high lakes within the Teton River and South
Fork Snake drainages have been stocked with the fine-spotted and/or
large-spotted form. Endemic populations of both forms are found in the
Gros Ventre drainage with the large-spotted form inhabiting the
tributaries and the fine-spotted Snake River form inhabiting the rest of the
drainage (Behnke 1992).

USDA FS (1997:4)

The major threats to Idaho’s Yellowstone cutthroat trout are the same as the
major threats throughout the range. As noted above, hybridization with introduced
populations is perhaps the most significant threat, and confirmed or probable
hybridization has occurred throughout Snake River basin (e.g., Thurow et al. 1988).
Similarly, the subspecies also faces substantial threats from introduced competitors
(e.g., Thurow et al. 1988). Differential angling mortality (in part due to selective angling
for larger, older Yellowstone cutthroat) has led to significant angler exploitation and has
contributed to the decline of native cutthroat in the upper Snake River basin (Thurow et
al. 1988).

Habitat degradation is another major threat to ldaho’s Yellowstone cutthroat trout
(Thurow et al. 1988:31), and a passage from that article is worth citing in full:

Construction of dams and reservoirs has severely restricted the range of
viable wild Yellowstone cutthroat trout populations. Dams have isolated
migratory cutthroat trout from tributary spawning and rearing areas in the
Blackfoot, Portneuf, South Fork Snake, Teton, Henrys Fork Snake, and
main-stem Snake rivers. Lack of adequate spawning and rearing areas
in reached below dams has contributed to the decline of migratory
cutthroat trout ... Dams and reservoirs have also indirectly contributed to
the decline of native Yellowstone cutthroat trout. A majority of the
reservoirs in the upper Snake River system are relatively shallow and
eutrophic, with no temperature stratification. Substrates are
predominantly silt and contain few vascular plants ... Diversion of water
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for irrigation is very detrimental to cutthroat trout in the upper Snake River
drainage. The greatest impacts result from channel dewatering, sever
flow reductions, movements of trout into unscreened irrigation ditches,
and degraded water quality. Low flows especially limit cutthroat trout
populations in reaches of the Blackfoot, Henrys Fork Snake, Portneuf,
Raft, Teton, and main-steam Snake rivers and Willow Creek. Large
numbers of cutthroat trout enter unscreened ditches in the South Fork
Snake River, Willow Creek, and tributaries to Henrys Lake ... Intensive
livestock grazing has contributed to the deterioration of riparian areas by
stream bank sloughing, channel instability, erosion, and sedimentation.
In the Blackfoot River and Willow Creek tributaries, stream reaches
altered by livestock display unstable banks and predominantly silt
substrate (Platts and Martin 1978). Altered reaches sustained fewer
spawning cutthroat trout and had smaller densities of rearing juveniles
(Thurow 1982; Corsi 1988). Livestock grazing impacts are widespread in
the upper Snake River basin, particularly in the Blackfoot, Portneuf,
South Fork Snake, and Teton rivers; Henrys Lake tributaries; and Willow
Creek. Impacts occur on private lands as well as lands administered by
the Bureau of Land Management, U.S. Forest Service, and the Idaho
Department of Lands. Within the upper Blackfoot River and Willow
Creek, extensive areas of riparian willow habitat have been eradicated
with herbicides. Dry-land wheat farming has contributed to large
sediment inputs, particularly in the Willow Creek drainage, which is
considered one of the 20 worst agricultural erosion areas in the nation
(Moeller 1981).

These threats are consistent with the results of May (1996:17), who reported that
“[s]pecific comments pointed to channel dewatering, changes to channel morphology
and increased sediment as major factors influencing habitat.” A substantial portion of
Idaho’s Yellowstone cutthroat trout habitat is managed by the U.S. Forest Service. The
patterns described above are similar for these lands as well. May (1996:17) reports
that:

[flor the National Forests, in general, dewatering, changes in
temperature, channel modification, limited large woody debris and
sediment were viewed as the factors with the greatest affect on habitat
condition. The land-use that was identified as having the greatest
influence was grazing, followed by logging, road construction and mining.

The Forest Service reports that, on most streams of the Targhee National Forest, “non-
native fish have partially or completely replaced Yellowstone cutthroat trout. This trend
has been documented in many other areas outside the Forest (Griffith 1988)” (USDA FS
1997:6).

According to May (1996), 20% of the 10 sub-basins on the Caribou National
Forest are in good condition, 40% are in fair condition, and 20% are in poor condition.
On the Sawtooth National Forest, 33% of the three sub-basins are fair and 33% are
poor. On the Targhee, 86% of the seven sub-basins are good and 43% are fair. Itis
unclear to petitioners if these assessments take into account factors such as sediment
loading and dewatering.
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Additional information is available regarding the Yellowstone cutthroat trout on
the Targhee National Forest. There are 55 creeks on the Targhee National Forest
occupied by the Yellowstone cutthroat trout (USDA FS 1997). The Biological Evaluation
notes that seven of these creeks (Rainey, Targhee, Duck, Pine, Leigh, Teton, and Bitch
Creeks) have been improved (changes in livestock grazing practices, road closures or
obliterations, and structural habitat improvements) but it does not indicate what the
current habitat conditions are (i.e., how much they were improved) and how this has
affected the resident Yellowstone cutthroat trout populations. Regardless of the
improvement of specific habitats on the Targhee, as is the case throughout the current
range, remaining pure populations are increasingly and disturbingly fragmented. The
Biological Evaluation reports that:

The level of connectivity within rivers and their tributaries, as well as
between the aquatic, riparian, and terrestrial (riparian) ecosystems, has
steadily decreased following European settlement ... This habitat
fragmentation increased genetic isolation and reduces genetic diversity
among remnant populations and has contributed to localized extinctions
on the Forest.

USDA FS (1997:7)

The Targhee National Forest Biological Evaluation on Yellowstone cutthroat trout
indicates that within the Forest boundaries are 394 miles (13%) of the total historical
river and stream habitat. It includes the following information on the presence of pure
populations of Yellowstone cutthroat trout:

Sinks drainage — “none detected, surveys ongoing” and introduced populations in
Aldous and Hanncock Lakes (5)

Henrys Fork Snake River system — Henrys Fork Snake River (below Falls River-
outside Forest boundary), Falls River (below Conant Creek-outside of Forest
boundary), Robinson, Targhee, Duck, Timber, Tygee, and Reas Pass Creeks,
and Henrys Lake. Introduced populations in Grassy Lake Reservoir (USDA FS
1997)

Teton River System — Bithc, South Bitch (Wyoming), South Boone (Wyoming),
Conant (Wyoming), North and South Moody, Darby, Moose, South Badger
(Wyoming), Jackpine, Teton, North and South Leigh, Squirrel (Wyoming), and
Trail Creeks (Wyoming) and Falls River (Wyoming), and Camp, Fish, Grassy,
Lower Green, and Teton Lakes. Introduced populations in Moose, Hidden,
Treasure, South Leigh, Basin, Packsaddle, and Granite Lakes. (USDA FS 1997).

South Fork Snake River system — Salt River, South Fork Snake River, Antelope,
Palisades, Rainey, King, Burns (Idaho), Bear, Burns (Wyoming), Garden,
Granite, Trout, McCoy, Big Elk, Sidoway Fork (of Big Elk), Little Elk, Indian (of
Palisades Reservoir), Indian (of main stem South Fork), Pine, Fall, Landslide,
Yeaman, Pritchard, Black Canyon, Williams, Wolverine, Sulfur Bar, Van,
Edwards, and Big Springs Creeks, Upper and Lower Palisades Lakes. (USDA
FS 1997)
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Drainage-by-drainage analysis (from May 1996 unless otherwise noted)

Snake River (Shoshone Falls to American Falls)

This segment is 5% Sawtooth National Forest, 30% Bureau of Land
Management, and 60% private. None of the 373 miles of historic stream habitat is
currently occupied and none of the 25 miles of historic stream habitat on FS land is
currently occupied. Gresswell (1995:47) notes that “[i]n Idaho, the Blackfoot, Henrys
Fork Snake, Portneuf, Raft, Teton, and mainstem Snake rivers and Willow Creek are
seriously affected by irrigation removals (Thurow et al. 1988).”

Goose Creek

This segment is 25% Sawtooth National Forest, 30% Bureau of Land
Management, and 40% private. Eleven percent of the 265 miles of historic stream
habitat is currently occupied and 0% of the 25 miles of historic stream habitat on FS
land is currently occupied. This includes information from Nevada and Utah.

Raft Creek

This segment is 25% Sawtooth National Forest, 40% Bureau of Land
Management, and 33% private. Three percent of the 375 miles of historic stream
habitat currently is occupied and 0% of the 53 miles of historic stream habitat on Forest
Service land is currently occupied. This includes information from Nevada and Utah.
Gresswell (1995:47) reports that “[ijn Idaho, the Blackfoot, Henrys Fork Snake,
Portneuf, Raft, Teton, and mainstem Snake rivers and Willow Creek are seriously
affected by irrigation removals (Thurow et al. 1988).”

Snake River (American Falls to Henrys Fork)

This segment is 2% Caribou National Forest, 15% Bureau of Land Management,
and 64% private. All of the 245 miles of historic stream habitat is currently occupied.
Gresswell (1995:47) reports that “[ijn Idaho, the Blackfoot, Henrys Fork Snake,
Portneuf, Raft, Teton, and mainstem Snake rivers and Willow Creek are seriously
affected by irrigation removals (Thurow et al. 1988).”

Bannock Creek
This segment is 20% Bureau of Land Management and 29% private. None of
the 116 miles of historic stream habitat is currently occupied.

Portneuf River

This segment is 15% Caribou National Forest, 10% Bureau of Land
Management, and 65% private. None of the 323 miles of historic stream habitat is
currently occupied and 0% of the 38 miles of historic stream habitat on FS land currently
occupied.

There is a considerable amount of information available on this habitat area.
Gresswell (1995:45, 47) reports that “[i]n the upper Snake River drainage, hybridization
with rainbow trout has resulted in the virtual disappearance of Yellowstone cutthroat
trout in the Henrys Fork Snake River (Griffith 1988) and lower portions of the Blackfoot,
Portneuf, and Teton rivers (Varley and Gresswell 1988),” and that “[ijn Idaho, the
Blackfoot, Henrys Fork Snake, Portneuf, Raft, Teton, and mainstem Snake rivers and
Willow Creek are seriously affected by irrigation removals (Thurow et al. 1988).” In fact,
as a result of these low streamflows (related to an extended drought) and high fishing
pressures in the Blackfoot River and Portneuf drainages (Caribou National Forest),

BLF et al. Yellowstone Cutthroat Trout Petition for Listing 22



“YCT populations are probably at an all time low in this area” (Letter from Robert Leffert,
Fisheries Biologist, Caribou National Forest to Mimi Mather, 7/22/97, attached as Exhibit
8).

1. Lower Portneuf (PWI Watershed 20)

A Forest Service reports notes that the Lower Portneuf “contains limited fisheries
... [and] is heavily impacted by recreationists” (USDA FS n.d. d:1, attached as Exhibit 9).
Thurow et al. (1988) reports that rainbow trout have displaced Yellowstone cutthroat
trout in the lower reaches of the Portneuf river. Mink Creek, to which the Forest Service
report devotes considerable attention, is reported to contain a cold water fishery with
“[Jimited densities of wild cutthroat, brook, brown and rainbow trout [that] are
supplemented by the stocking of hatchery rainbow” (USDA FS n.d. d:6). Surveys by the
Idaho Game and Fish Department in 1991 and 1994 and surveys conducted by Griffith
observed declining numbers and, in fact, no cutthroat trout were observed in 1994
(USDA FS n.d. d).

The problem in Mink Creek, as across the entire Yellowstone cutthroat trout
range, seems to be that “[m]any of the channels ... have been altered by a variety of
influences that have affected fisheries habitat, including road building, recreation,
livestock use, and natural events” (USDA FS n.d. d:7). Specifically, “[r]ecreation use
from a variety of activities contributes to trails deterioration, stirring of the streambed at
trail crossings, and bacteria and oil/grease pollution of streams. Recreation use
contributes to sediment movement, garbage, bacteria, and viruses and chemical forms
of pollution” (USDA FS n.d. d:3). This (in addition to other factors) results in the
identification of sediment and turbidity as the major problems to water quality in this
waterway (USDA FS n.d. d:3).

2. Upper Portneuf East (PWI Watershed 17)

Toponce and Pebble Creeks, both tributaries of the Portneuf, are the major
streams in this part of the drainage. Toponce Creek is “virtually isolated from the
Portneuf River” while Pebble Creek has a “limited passage” (USDA FS n.d. b:1,
attached as Exhibit 10). Both “are good fisheries and support both native and stocked
Rainbow Trout and native Cutthroat Trout” (USDA FS n.d. b:1). Furthermore, water
quality is thought to be sufficient to “support and maintain a cold water fisheries in each
of the streams and their tributaries” (USDA FS n.d. b:1). Pebble Creek is classified as
“highly critical” in the Forest Plan, meaning that it contains “depressed fishery stocks of
statewide significance (Yellowstone Cutthroat Trout). Fishery is of value on a statewide
basis, though local anglers may contribute heavily to the total angling pressure” (USDA
FS n.d. b:1).

The Forest Service report notes that:

Toponce Creek contains a small resident Cutthroat population and is a
satisfactory fishery. It is expected that riparian and channel
improvements implemented over the past years will continue to improve
overall habit [sic] and fishing potential. Pebble Creek is a heavily used
fisheries and habitat remains in satisfactory condition. Recent riparian
and channel stabilizing projects are expected to improve overall habitat
by reducing the sediment loading on the stream thus improving pool and
substrate quality.

USDA FS n.d. (b:2)
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Toponce Creek is classified as “critical” in the Forest Plan, which explains that the
“fishery [is] utilized by anglers from a three to four county area. This minimum level of
production is necessary to maintain a stable, self-sustaining fish population” (USDA FS
n.d. b:1).

Despite these optimistic projections, however, “the sedimentation potential of
Toponce and Pebble Creeks is high, unless adequate measures are taken to reduce soil
erosion and delivery to stream channels” (USDA FS n.d. b:1).

3. Upper Portneuf West (PWI Watershed 18)

Inman and Webb Creeks are the major streams in this watershed (USDA FS n.d.
c). "None of the drainages within the watershed provides sufficient perennial water to
support viable salmonid populations, though some individual fish may be found" in a few
of the small streams (USDA FS n.d. c:1, attached as Exhibit 11). Moreover, brook trout
and brown trout are both known to exist in the watershed (USDA FS n.d. c).

Blackfoot River

This segment is 10% Caribou National Forest and 63% private. Although
Thurow et al. (1988) identify the Blackfoot as home to a population of genetically pure
Yellowstone cutthroat trout, May (1996) concludes that none of the 393 miles of historic
stream habitat is currently occupied and 0% of the 57 miles of historic stream habitat on
FS land is currently occupied. Problems on the Blackfoot River mirror those elsewhere
across the subspecies’ range. Introgressive hybridization is a serious concern.
Gresswell (1995:45) reports that:

[i]n the upper Snake River drainage, hybridization with rainbow trout has
resulted in the virtual disappearance of Yellowstone cutthroat trout in the
Henrys Fork Snake River (Griffith 1988) and lower portions of the
Blackfoot, Portneuf, and Teton rivers (Varley and Gresswell 1988).

(see also Thurow et al. 1988)

Non-native brook trout are common in this drainage (Thurow et al. 1988).

A Forest Service report concludes that "[t]he Blackfoot drainage has been
impacted by timber harvesting, roads, recreation, farming, ranching, livestock grazing
and mining" (USDA FS n.d. a:1, attached as Exhibit 25). The literature identifies mining
as a particular problem on the Blackfoot River as well (Gresswell 1995, USDA FS n.d.
a). Gresswell (1995) discusses the substantial influence of mineral extraction in the
Blackfoot River drainage, and both Gresswell (1995) and Platts and Martin (1978)
specifically identify phosphate mining as a concern.

Inadequate flows are also a serious concern. Gresswell (1995:47) reports that,
“[i]n Idaho, the Blackfoot, Henrys Fork Snake, Portneuf, Raft, Teton, and mainstem
Snake rivers and Willow Creek are seriously affected by irrigation removals (Thurow et
al. 1988).” In fact, as a result of both low streamflows (related to an extended drought)
and high fishing pressures in the Blackfoot River and Portneuf drainages (Caribou
National Forest), “YCT populations are probably at an all time low in this area” (Letter
from Robert Leffert, Fisheries Biologist, Caribou National Forest to Mimi Mather,
7/22/97). Furthermore, "[d]rought conditions have reduced water flows, further reducing
in-stream habitat. Reduced flows have allowed additional sediment to accumulate in the
channels rather than flushing the sediment through the system" (USDA FS n.d. a:2).
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Willow Creek

This segment is 5% Caribou National Forest and 74% private. All of the 286
miles of historic stream habitat is currently occupied, but Thurow et al. (1988) reported
declining Yellowstone cutthroat trout populations. Non-native brook trout are common in
this drainage (Thurow et al. 1988). Gresswell (1995) identifies irrigation dewatering as
having a serious affect on habitat quality.

Henrys Fork Snake River (confluence to St. Anthony)

This segment is 30% Bureau of Land Management and 65% private. All of the
44 miles of historic stream habitat is currently occupied. Hybrids are a major concern, of
course. Inthe Henrys Fork Snake River, native Yellowstone cutthroat trout are nearly
extinct and the abundant rainbow trout exhibit evidence of hybridization with the
cutthroat trout (Thurow et al. 1988). Gresswell (1995) reaches a similar conclusion.
Non-native brook trout are common in this drainage (Thurow et al. 1988). Gresswell
(1995) also reports that dewatering has seriously affected this river segment.

Teton River

This segment is 33% Targhee National Forest and 55% private. Thurow et al.
(1988) reported a genetically pure but declining population, but May (1996) concluded
that none of the 443 miles of historic stream habitat is currently occupied. Moreover,
Gresswell (1995) reports that hybridization with rainbow trout has led to the virtual
disappearance of Yellowstone cutthroat trout here (see also Thurow et al. 1988), and
that irrigation dewatering has also had a serious impact. Non-native brook trout are
common in this drainage (Thurow et al. 1988).

Henrys Fork Snake River (St. Anthony to Henrys Lake)

This segment is 50% Targhee National Forest, 8% Bureau of Land
Management, 21% National Park Service, and 15% private. Ten percent of the 279
miles of historic stream habitat is currently occupied and 0% of the 127 miles of historic
stream habitat on FS land is currently occupied. Thurow et al. (1988) reports that, in the
Henrys Fork Snake River, native Yellowstone cutthroat trout are nearly extinct and the
abundant rainbow trout exhibit evidence of hybridization with the cutthroat trout. The
severity of the decline of the Henrys Fork Snake River population is exacerbated by the
extensive hybridization with rainbow trout and the severe irrigation dewatering, both
reported by Gresswell (1995), and by the presence of non-native brook trout populations
(Thurow et al. 1988). In the Centennial Mountains, population surveys indicate that
Yellowstone cutthroat trout have been replaced by brook trout, regardless of habitat
condition. (USDA FS 1997 citing Griffith, personal communication). Cutthroat
hybridized with rainbow trout are found downstream from Henrys Lake (Van Kirk et al.
1997).

Falls River

This segment is 35% Targhee National Forest and 64% private. None of the 100
miles of historic stream habitat is currently occupied and none of the 27 miles of historic
stream habitat on Forest Service land is currently occupied.

Warm River

This segment is 80% Targhee National Forest and 13% National Park Service.
All of the 97 miles of historic stream habitat is currently occupied.
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Buffalo River

This segment is 89% Targhee National Forest and 5% private. None of the 19
miles of historic stream habitat is currently occupied and none of the 19 miles of historic
stream habitat on Forest Service land is currently occupied.

Henrys Fork (above Henrys Lake)

This segment is 63% Targhee National Forest and 25% private. All of the 58
miles of historic stream habitat is currently occupied and all of the 35 miles of historic
stream habitat on Forest Service land is currently occupied. Brook trout and rainbow-
cutthroat hybrids are present in Henrys Lake (Van Kirk et al. n.d., attached as Exhibit
13). Van Kirk et al. (1997:8) report that "[r]esident Yellowstone cutthroat trout currently
occupy only a few spatially disjoint headwater streams in the upper Henrys Fork
watershed." Brook trout and rainbow-cutthroat hybrids are present in Henrys Lake (Van
Kirk et al. n.d.). Van Kirk et al. (1997) report that Tygee Creek supports a large, isolated
population, and that Wyoming Creek supports a small, isolated population. However,
they also report that Robinson and Targhee Creeks contain mixed populations, and that
Warm River contains no viable population at all. Cutthroat trout were not observed in a
series of creeks in which they were reported during a 1983 survey (Robinson Creek
above a barrier falls and Rock, Snow, Fish, and Little Robinson Creeks) (Van Kirk et al.
1997).

South Fork Snake River (Henrys Fork to Pallisades Reservoir)

This segment is 50% Targhee National Forest and 40% private. All of the 171
miles of historic stream habitat is currently occupied and all of the 98 miles of historic
stream habitat on Forest Service land is currently occupied (May 1996), but studies
have identified a declining cutthroat trout population throughout the South Fork Snake
drainage (Thurow et al. 1988). Surveys of the South Fork Snake River by the Idaho
Department of Fish and Game raised concerns over possible interactions, including
hybridization, between rainbow trout and Yellowstone cutthroat trout (USDA FS 1997)

South Fork Snake River (above Pallisades Reservoir)

This segment is 59% Caribou National Forest and 34% private. All of the 100
miles of historic stream habitat and 50% of historic lake habitat (1 lake) is currently
occupied. All of the 96 miles of historic stream habitat on Forest Service land is
currently occupied (May 1996), but studies have identified a declining cutthroat trout
population throughout the South Fork Snake drainage (Thurow et al. 1988). This
drainage supports both large- and fine-spotted forms. Surveys of the South Fork Snake
River by the Idaho Department of Fish and Game raised concerns over possible
interactions, including hybridization, between rainbow trout and Yellowstone cutthroat
trout (USDA FS 1997)

Jackknife Creek

This segment is 90% Caribou National Forest and 10% private. All of the 17
miles of historic stream habitat is currently occupied and all of the 13 miles of historic
stream habitat on Forest Service land is currently occupied. This drainage supports
both large- and fine-spotted forms.
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Tincup Creek
This segment is 90% Caribou National Forest and 10% private. All of the 36

miles of historic stream habitat is currently occupied and all of the 31 miles of historic
stream habitat on Forest Service land is currently occupied. This drainage supports
both large- and fine-spotted forms.

Stump Creek
This segment is 50% Caribou National Forest and 42% private. All of the 17

miles of historic stream habitat is currently occupied and all of the 11 miles of historic
stream habitat on Forest Service land is currently occupied. This drainage supports
both large- and fine-spotted forms.

Crow Creek

This segment is 75% Caribou National Forest and 20% private. All of the 40
miles of historic stream habitat is currently occupied and all of the 33 miles of historic
stream habitat on Forest Service land is currently occupied. This drainage supports
both large- and fine-spotted forms.

Wyoming

May (1996) estimates that there are approximately 4,624 miles of stream habitat
in Wyoming currently occupied by Yellowstone cutthroat trout, including 1,751 miles of
the fine-spotted form. This figure (42% of the historic habitat) is likely an overestimate,
however, as subspecies identification was generally based on meristic analysis and/or
other visual techniques, “which have limited ability to detect hybridization with rainbow
trout” (May 1996:19), and “there is no information available concerning the genetic purity
of Yellowstone cutthroat trout populations in Wyoming ([Darling et al.] 1994)” (Gresswell
1995:45). Given that “96% of the sub-basins have exotic species present, including
rainbow trout, or they have received past plants of rainbow trout” (May 1996:19), the
probability that this estimate is inflated is quite high. In fact, May (1996:13) specifically
identifies 48% of the state’s 25 subbasins as threatened by exotic species.

An assessment of current habitat conditions in Wyoming (May 1996) indicates
that only a minor portion of the occupied habitat reflects excellent habitat conditions.
Across the occupied range in Wyoming, “[g]razing, mining, logging, road construction
and agriculture were the land-uses identified as contributing to channel dewatering,
channel modification, limited large wood and increased sediment” (May 1996:19). On
National Forest lands, the report rated 74% of the habitat as good and 26% as fair.
There was considerable uncertainty about habitat conditions on the Bighorn National
Forest, but “[g]razing and road construction were viewed as the primary land-uses
contributing to increased sediment” (May 1996:20). On the Shoshone National Forest,
half of the habitat was rated as good and half as fair. Channel dewatering/hydrograph
alteration, channel modification, limited woody debris, and elevated sediment were alll
identified as major habitat condition factors, and grazing, mining, and logging were the
land-uses associated with the degradation of habitat quality. Most of the habitat on the
Bridger-Teton was rated as good and stable, and “[l]imited woody debris, elevated
sediment levels, channel modification and channel dewatering were the factors identified
and grazing was the most significant land use” (May 1996:20).

With respect to the presence of the fine-spotted form (also cited earlier), a
Forest Service Biological Evaluation reports that:
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[T]he fine-spotted Snake River form is confined to the South Fork of the
Snake River below Jackson Lake downstream to, and including,
Palisades Reservoir, and all tributaries of the Gros Ventre River to the
Salt River. Notable exceptions are Pacific Creek, Buffalo Fork, and
Spread Creek, all tributaries to the South Fork Snake below Jackson
Lake, which are inhabited by the large-spotted form. The fine-spotted
Snake River form has also been introduced into the South Fork of the
Snake River, Jackson Lake, and into the Snake River above Jackson
Lake. In addition, eleven high lakes within the Teton River and South
Fork Snake drainages have been stocked with the fine-spotted and/or
large-spotted form. Endemic populations of both forms are found in the
Gros Ventre drainage with the large-spotted form inhabiting the
tributaries and the fine-spotted Snake River form inhabiting the rest of the
drainage (Behnke 1992).

USDA FS (1997:4)

In fact, hatchery programs have posed a particular threat to the Yellowstone
cutthroat trout in Wyoming. In addition to the widespread introductions of non-native
trout throughout the range of the Yellowstone cutthroat trout, hatchery stocks of the
cutthroat trout subspecies have been introduced into lakes and stream segments with
locally-specific distinct gene pools, introgressing and thus contaminating those gene
pools. The Wyoming Game and Fish Department’s introduction of fine-spotted Snake
River cutthroat trout noted above “poses unknown risks and consequences to
Yellowstone cutthroat trout inhabiting the Teton River and its tributaries” (USDA FS
1997:3). This is a serious concern throughout the entire range.

Reports concerning Yellowstone National Park identify numerous concerns
throughout the Park. For example, the Lamar River populations are characterized by
high levels of rainbow trout introgression (Boltz et al. 1993, attached as Exhibit 14).
Soda Butte Creek, in the Lamar River drainage, has been heavily impacted by high
angler harvest, historical mining activity, mine tailing erosion, introgression from
westslope cutthroat trout and rainbow trout, and competitive exclusion by brook trout
(Boltz et al. 1993, Kaeding et al. 1995b, attached as Exhibits 14 and 15 respectively).
FWS reports that in Reese Creek "agricultural irrigation withdraws water from these
tributaries, often limit[] the reproductive success of resident and fluvial-adfluvial
salmonid populations” (Kaeding et al. 1994:35, attached as Exhibit 16). Although Mist
Creek is reported to possibly contain a pure population, the Cougar Creek population is
significantly hybridized with westslope cutthroat trout (Boltz et al. 1993).

Lake trout

The severity of the threat posed to Yellowstone cutthroat trout by the illegal
introduction of lake trout into Yellowstone Lake cannot be overstated. Yellowstone Lake
contains the largest inland population of cutthroat trout in the world (Gresswell and
Varley 1988), and has been widely characterized as the core refuge for this imperiled
subspecies (e.g., Kaeding et al. 1996; Schullery and Varley 1995; Letter of Brad
Shepard, Fisheries Biologist, Montana Department of Fish, Wildlife and Parks, to Mimi
Mather, 6/16/97, see Schullery and Varley 1995 attached as Exhibit 3). Yellowstone
Lake sustains 80% of all remaining Yellowstone cutthroat trout and 90% of Yellowstone
National Park’s river fish winter in the lake (Gresswell and Varley 1988).
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While “Yellowstone Lake is the last great refuge of the once widespread Yellowstone
cutthroat trout,” (Schullery and Varley 1995:12, emphasis added), the lake’s population
is “is threatened with destruction” (Varley and Schullery 1995:2, emphasis added). The
National Park Service, as early as in their 1994 Fishery and Aquatic Management
Program Annual Report (for Yellowstone National Park) noted that "[t]he presence of
nonnative, piscivorous lake trout, represents a potentially serious threat to this
population. Whether the Yellowstone cutthroat trout population will maintain its
resilience as the lake trout population expands in unknown" (USDI NPS 1995:15).
Kaeding et al. (1996:16) explain that:

[t]he perception of Yellowstone Lake as a secure refuge for Yellowstone
cutthroat trout changed abruptly on 30 July 1994, when an angler on a
guided fishing trip on the lake caught a lake trout ...

This report suggested that lake trout in Yellowstone Lake number in the
thousands or tens of thousands. That this species is capable of rapid population growth
(Kaeding et al. 1996 citing Curtis 1990), that “lake temperatures and water quality are
ideal for lake trout” (Kaeding et al. 1996:19), that there seem to be many suitable
spawning locations, that the lake trout is highly piscivorous (Kaeding et al. 1996, Varley
and Schullery 1995), and that Yellowstone cutthroat trout have life history characteristics
that make them especially vulnerable to lake trout predation (Kaeding et al. 1996) all
point to the enormity of the threat. Mahoney and Ruzycki note that "[c]utthroat trout
were found to be the primary prey of large lake trout” (n.d.:1, attached as Exhibit 17). A
single lake trout may eat as many as 90 cutthroat trout per year,® and it is estimated that
between 25,000 and 27,000 cutthroat trout might have been consumed by the total
number of lake trout captured in 1996 (Yellowstone Center for Resources 1996:38).
Ruzycki and Beauchamp (n.d., attached as Exhibit 18) estimate that:

a population of 1,000 piscivorous lake trout ... would consume 59,000
cutthroat trout/yr. If the population were a magnitude of order greater,
and if density dependence was not yet operating, the 10,000 piscivores
would be consuming nearly 600,000 cutthroat trout/yr. A population size
of 10,000 piscivores is not an unreasonable population size for a system
the size of Yellowstone Lake.

The problems stem, in part, from the fact that "[flew cutthroat trout are invulnerable to
the largest lake trout predators in the lake," and that "lake trout are capable of ingesting
prey at least half their body length" (Ruzycki and Beauchamp n.d.).

A team of expert scientists convened by the National Park Service in 1995
concluded that “the lake trout population in Yellowstone Lake is likely to expand and
cause precipitous decline in the cutthroat trout population” (Varley and Schullery
1995:2). Specifically, they concluded “that there is little chance lake trout can be
eliminated from Yellowstone Lake” and that “a decline of 90% or more in Yellowstone

5 Ruzycki and Beauchamp (n.d.:1) estimate that "[a]n average piscivorous lake trout (>300 mm
TL) is estimated to consume 59 cutthroats each year," and that "[t]his analysis demonstrates the
potential negative impact of an introduced predator into an ecologically isolated ecosystem" (Id.).
They add that their "modeling simulations indicated that predation by lake trout can substantially
impact the cutthroat trout population” (1d.:6).
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cutthroat trout numbers in 20 years — 100 years” was likely “if the lake trout population
were not controlled” (Kaeding et al. 1996:20). Unfortunately, the ability of current control
technologies and methodologies to control the lake trout population in Yellowstone Lake
is unknown. This team estimated the chance that control of the lake trout population’s
expansion was feasible "to be at least 50%,” hardly encouraging odds (Mcintyre
1995:28, attached as Exhibit 3).

Moreover, if efforts to control the invader are unsuccessful, the consequences
will likely be grave: "[I]f control measures are ineffective on these large predators and if
smaller cohorts continue to recruit to this size class, they will have the ability to seriously
impact the cutthroat trout population" (Ruzycki and Beauchamp n.d.:6). In fact,
wherever lake trout have appeared in places with wild cutthroat populations the cutthroat
trout are virtually eliminated (e.g., Heart Lake and Jackson Lake) (Gresswell and Varley
1988 and Kaeding et al. 1996, respectively).

Although the threat posed by lake trout to the single most important surviving
population of pure Yellowstone cutthroat trout is clearly severe, of even greater concern
is the potential impact to other pure populations in the Yellowstone River drainage. This
is because “91% of the remaining range of the Yellowstone cutthroat trout is located in
Yellowstone National Park, and practically all of that is in the Yellowstone Lake and
River” and is thus vulnerable to the catastrophic impacts of lake trout colonization
(Schullery and Varley 1995:14). In other words, a large percentage of the remaining
pure populations in historic habitat may be severely threatened by lake trout
colonization, and the largest and most important core refuge for the subspecies
(Yellowstone Lake) has already suffered substantial impacts. The most important
Yellowstone cutthroat trout stronghold is biologically imperiled. It is clear (as discussed
elsewhere in this petition) that control of the Yellowstone Lake population of lake trout, if
it is even possible, will require an enormous long-term commitment of funding and other
resources.® The presence of longnose sucker (Catostomus catostomus) and other
exotics may, in the long-term, have additional adverse impacts.

In short, the literature is generally unanimous on the centrality of hybridization as
the major threat to the continued persistence of the Yellowstone cutthroat trout, and
although legal stocking has been discontinued, remaining pure populations still face
significant risks due to the possibility of illegal stocking and due to the continued spread
of exotics and hybrids (including stocking Yellowstone cutthroat trout). The existence,
possible continued illegal stocking, and spread of competing exotics are serious related
threats. The most graphic example of this threat is the lake trout crisis in Yellowstone
Lake. Lake trout are already having a substantial impact on the single most important
native cutthroat population and have the potential to severely impact the entire
Yellowstone River drainage.

Additional Wyoming concerns are identical to those elsewhere across the
Yellowstone cutthroat trout range. For instance, on the Snake River, Gresswell (1995)
reports that numerous impoundments have altered historical fish migration patterns.
Gresswell (1995:48) also reports that “Thurow et al. (1988) suggested that angler
harvest had contributed to the decline of Yellowstone cutthroat trout in the upper Snake
River basin” (Gresswell 1995:48). Similarly, regarding the South Fork Snake, Gresswell
(1995) reports that “Elle and Gamblin (1993) suggested that reduced winter flows below

6 In addition to the enormous impact that the rapid growth and potential spread of lake trout are
likely to have on the future of the Yellowstone cutthroat trout, the lake trout catastrophe is also
likely to have enormous adverse ecological and economic impacts (Varley and Schullery 1995).
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a damn on the South Fork Snake River resulted in significant mortality of age O
Yellowstone cutthroat trout.”

One pure population was identified in the Bighorn basin on South Paintrock
Creek, and it is thought that a population in Lodgegrass Creek (tributary to West Fork
Little Bighorn) might be pure, although petitioners do not know if genetic verification has
occurred (Behnke 1990).

Stream segments of concern

The following are stream segments that have been identified by biologists as
streams where a management regime emphasizing the Yellowstone cutthroat trout is
needed based on May (1996):

Bighorn River (state line to Thermopolis): 24% (14 miles) of historic stream habitat is
currently occupied (20% Bighorn NF, 70% BLM). “Stream mileages for both historic and
currently occupied habitat are likely over estimates and include stream segments which
would not support fish.”

Shoshone River: 30% (525 miles) of historic stream habitat is currently occupied (40%
Shoshone NF, 50% private). “Stream mileages for both historic and currently occupied
habitat are likely over estimates and include stream segments which would not support
fish."

Shell Creek: 17% (24 miles) of historic stream habitat is currently occupied (20%
Bighorn NF, 70% private).

Bighorn tributaries (east side): 23% (9 miles) of historic stream habitat is currently
occupied.

Greybull River: 25% (399 miles) of historic stream habitat is currently occupied, 60%
(155 miles) of historic habitat on Forest Service land is currently occupied (20%
Shoshone NF, 50% BLM, 25% private). “Stream mileages for both historic and currently
occupied habitat are likely over estimates and include stream segments which would not
support fish." On the basis of eletrophoretic analysis, Kruse (1995) concluded that this
population was hybridized with fine-spotted Snake River cutthroat trout (suggesting
stocking-induced contamination). In other words, this is not a pure population.

Nowood River: 8% (22 miles) of historic stream habitat is currently occupied, 55% (22
miles) of historic habitat on Forest Service land is currently occupied (10% Bighorn NF,
50% BLM, 35% private).

Painted Rock Creek: 31% (33 miles) of historic stream habitat is currently occupied and
29% (13 miles) of historic habitat on Forest Service land is currently occupied.

Wind River: 1% (26 miles) of historic stream habitat is currently occupied and 1% (10
miles) of historic habitat on Forest Service land is currently occupied (20% Shoshone
NF, 10% BLM, 25% private). “Stream mileages for both historic and currently occupied
habitat are likely over estimates and include stream segments which would not support
fish."
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Little Bighorn River: 39% (47 miles) of historic stream habitat is currently occupied, 26%
(20 miles) of historic habitat on Forest Service land is currently occupied, and 0% of
historic lake habitat (1 lake) is currently occupied (80% Bighorn NF, 11% private).

Tongue River (state line to headwaters): 10% (33 miles) of historic stream habitat is
currently occupied and 29% (26 miles) of historic habitat on Forest Service land is
currently occupied (25% Bighorn NF, 71% private). “Both spotting patterns present as a
result of hatchery stocking” suggesting that the historic populations with their locally-
specific genotypes have been contaminated.

Goose Creek: 13% (18 miles) of historic stream habitat is currently occupied and 46%
(18 miles) of historic habitat on Forest Service land is currently occupied (40% Bighorn
NF, 57% private). “Both spotting patterns present as a result of hatchery stocking”
suggesting that the historic populations with their locally-specific genotypes have been
contaminated.

Present Biological Status of the Yellowstone Cutthroat Trout Outside of its
Historic Range

One of the factors complicating the assessment of the Yellowstone cutthroat
trout is its widespread stocking across the historic range and beyond:

Waters in over one-half of the 50 United States, most of the
Canadian provinces, in several other countries received shipments of
Yellowstone cutthroat trout between 1899 and 1957. Virtually all of these
fish were from highly specialized, lacustrine Yellowstone Lake stock. In
contrast to the success of brown trout Salmo trutta, rainbow trout S.
gairdneri, and brook trout Salvelinus fontinalis transplanted throughout
North America, the present scarcity of Yellowstone cutthroat outside their
native range suggests an inherent lack of adaptability.

Despite the widespread failure of these transplants, Yellowstone
cutthroat trout populations have been established outside the original
range in Montana, Wyoming, Idaho, Nevada, Washington, Utah, Oregon,
Colorado, and probably some other western states (Sigler and Miller
1963; Carlander 1969; Baxter and Simon 1970; Brown 1971; Simpson
and Wallace 1978). Introduced populations also exist in British
Columbia, Alberta, and perhaps Quebec (Scott and Crossman 1973).

Varley and Gresswell (1988:14-15)

This stocking has resulted in widespread hybridization between Yellowstone
cutthroat trout and other native cutthroat trout, undermining the status of all the
subspecies involved (e.g., the Bonneville cutthroat trout). The stocking has also
resulted in the implantation of Yellowstone cutthroat trout in waters where no trout (and
often no fish) existed previously. A large number of lakes that never contained
Yellowstone cutthroat trout populations across the historic range have been and
continue to be stocked. For instance, May (1996:23) reports that:
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there are about 450 lake environments, within the historical range, that
currently support Yellowstone cutthroat trout. The number of lake
environments currently supporting Yellowstone cutthroat populations
represents a 380% increase over historic levels. Additionally, there are
now numerous riverine and lake populations in existence outside of the
historic range (Hadley 1984; Varley and Gresswell 1988) resulting from
extensive stocking.

These populations cannot be considered in the assessment of the subspecies across its
historic range because such waters are not included in the historic range. Any such
populations should be considered exotic species and managed accordingly.

Summary of Threats to the Yellowstone Cutthroat Trout

There are four major types of threats to the continued persistence of the
Yellowstone cutthroat trout: the continuing impact of legal and illegal introductions and
stocking of non-native fish (hybridization, competitive exclusion, and predation), angling
pressure, habitat degradation and fragmentation, and whirling disease. There is an
additional and potentially serious threat, the invasion of New Zealand mud snail.

These threats are pervasive and ongoing, and while some management efforts attempt
to mitigate narrow components of this suite of threats, the majority of these threats
remain inadequately addressed (if addressed at all). Each of these major threats will be
reviewed in turn, followed by a summary discussion of the ways in which these distinct
threats operate interactively and synergistically in such a manner that the Yellowstone
cutthroat trout is presently seriously imperiled.

1. Stocking (Hybridization, Competitive Exclusion, and Predation)

One of the most important factors in understand the current imperilment of
Yellowstone cutthroat trout is its propensity for hybridizing with other trout species:

Throughout their present range, Yellowstone cutthroat trout commonly
hybridize with other subspecies of cutthroat trout, with rainbow trout, and,
in some cases, with golden trout Salmo aguabonita, and hybridization has
been blamed for the decline in genetic integrity of the Yellowstone
cutthroat trout.

Varley and Gresswell (1988:15) citing Behnke and Zarn (1976)

Because of the extent and magnitude of the stocking of species known to
hybridize with Yellowstone cutthroat trout, stocking has played an enormous role in the
subspecies’ current plight. In fact, introgressive hybridization and genetic contamination
of native Yellowstone cutthroat trout with non-indigenous or mixed strains, rainbow, and
golden trout is widely identified as the single most significant threat to its continued
persistence (e.g., Hadley 1984, Gresswell 1995, USDA FS 1997, Allendorf and Leary
1988):

7 As another example, Thurow et al. (1988) indicates that hybridization between Yellowstone
cutthroat trout and rainbow trout is highly likely when the two are present in the same area.
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Hybridization resulting from introductions of rainbow trout, nonnative
subspecies of cutthroat trout, or nonindigenous stocks of Yellowstone
cutthroat trout is the primary cause of the decline and extirpation of
Yellowstone cutthroat trout throughout its historical range (Allendorf and
Leary 1988; Varley and Gresswell 1988).

Gresswell (1995:45)

The problems with introduction of exotics, particularly rainbow trout, are complex,
extend beyond hybridization. Upon introduction, the rainbow trout also directly compete
with the Yellowstone cutthroat trout for food, spawning habitat, and cover. It is unlikely
that rainbow and Yellowstone cutthroat trout can co-exist without hybridization (USDA
FS 1997).

The severity of the impacts of this stocking are exacerbated by the genetic
distinctiveness of individual populations of the subspecies: “At the metapopulation level,
Gresswell and Varley (1988) suggested that planting fry in the lake and its tributaries led
to the potential mixing of up to 68 historically distinct genetic entities” (Gresswell 1995:
45). Consequently, concerns about the deterioration of the gene pool and the dilution of
locally-adapted genotypes are substantially magnified. In other words, even when the
stocked fish were themselves Yellowstone cutthroat trout, the stocking led to a
contamination of the native and locally-specific gene pools.

The challenges of introgressed Yellowstone cutthroat trout populations are even
further complicated by the difficulty in determining whether such introgression has
actually occurred. Meristic or morphological analysis is simply inadequate to assess the
presence of hybrid genes in an individual trout. Gresswell (1995:45) explains:

Hybrids between rainbow trout and Yellowstone cutthroat trout are
developmentally successful, and progeny may appear as morphological
and meristic intermediates between parental types or virtually identical to
a single parental type (Ferguson et al. 1985). Consequently, it is virtually
impossible to verify genetic integrity with morphological data alone.

The only way in which one can make a relatively confident determination about
whether a given individual is a pure Yellowstone cutthroat trout or a hybrid is to use
much more sophisticated and expensive genetic/molecular analysis techniques
(Shiozawa and Evans 1997, attached as Exhibit 19). The consequences have been a
consistent pattern of overestimating the abundance and vitality of pure Yellowstone
cutthroat populations. Even the most recent surveys must be generally qualified by their
bias toward identifying populations as pure that are not, in fact, pure. The significance
of hybridization in the continuing decline of Yellowstone cutthroat trout is widely cited in
the literature and discussed in more detail in the section of this petition entitled "Present
Biological Status of the Yellowstone Cutthroat Trout in the States Comprising its Historic
Range."

In some cases the stocking was of brown and brook trout, species that do not
typically hybridize with the Yellowstone cutthroat trout but are known to consistently
outcompete them. Brook trout are less of a direct threat to the Yellowstone cutthroat,
but their introduction is still problematic for cutthroat populations. Griffith (1972)
suggested that brook trout may not effectively displace cutthroat trout. However,
interactive segregation, in which one species is more efficient in one habitat than
another (Nilsson 1963) does occur in sympatric populations of Yellowstone cutthroat
and brook trout. For example, brook trout are more efficient in meadow and headwater
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reaches and thereby replace the Yellowstone in these areas. Moreover, in the presence
of disturbed habitat conditions, as noted earlier in this petition, brook trout can display a
significant competitive advantage, and Van Kirk et al. (n.d.) note that "[c]age [sicC]
studies in small streams in the upper [Henrys Fork Snake River] watershed show that
young-of-the-year cutthroat display significantly lower overwinter survival in the
presence of brook trout than they do alone" (see also Van Kirk et al. 1997, Gregory and
Griffith 1997).

However, more recent research seems to place greater emphasis on the
importance of non-hybridizing invaders. For example, Gresswell (1995) reports that
competitive exclusion is a common outcome of brook trout invasion:

Griffith (1988) reported that cutthroat trout are less likely to coexist with
brook trout than with other nonnative salmonids even in undisturbed
habitats, and Yellowstone cutthroat trout have been extirpated from most
areas in Yellowstone National Park where brook trout have been
introduced (Gresswell 1991).

Gresswell (1995:46)

Competitive exclusion is often thought to be the primary replacement mechanism
(Gresswell 1995).

In other cases, the concern has also to do with the predatorial behavior of the
introduced and stocked species. The most dramatic example, of course, is the
introduction and spread of lake trout in Yellowstone Lake, and the considerable risk that
lake trout will begin to expand throughout the Yellowstone River drainage (including
Montana). In the case of lake trout the concern primarily has to do with its ability to
outcompete and prey on the Yellowstone cutthroat trout.

As discussed more fully earlier in this petition (in the “Wyoming” subsection of
the section entitled “Present Biological Status of the Yellowstone Cutthroat Trout in the
States Comprising its Historic Range”), the threat posed to the Yellowstone cutthroat
trout by the illegal introduction of lake trout in Yellowstone Lake and the spread of this
lake trout population into the Yellowstone River drainage cannot be overstated.

In short, the literature is generally unanimous on the centrality of hybridization as
the major threat to the continued persistence of the Yellowstone cutthroat trout, and
although legal stocking of non-native trout has been discontinued (while stocking of fish
thought to be pure Yellowstone cutthroat trout, regardless of the origin of the brood
stock, continues, and is, in fact, a major component of current recovery programs),
remaining pure populations still face significant risks due to the possibility of illegal
stocking, other forms of human transfer (see, for example, USDI FWS 1994) and due to
the continued spread of exotics and hybrids (including stocking Yellowstone cutthroat
trout). The agencies often appear to ignore the very real potential for continued spread
even when stocking of exotics itself is prohibited. For instance, FWS reports that
"[g]enetic integrity of the Yellowstone cutthroat trout upstream from the falls will be
protected as long as introductions of non-native salmonids are prohibited" (Kaeding et
al. 1994).8 Perhaps the most graphic example of this type of threat, with respect to
Yellowstone cutthroat trout, is the lake trout crisis in Yellowstone Lake. Lake trout are
already having a substantial impact on the single most important native cutthroat

8 Occasionally, the agencies make the opposite admission. For instance, the FWS concedes that
"unauthorized stocking is difficult to prevent" (Boltz et al. 1993:110).
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population and have the potential to severely impact the entire Yellowstone River
drainage.

2. Angling Pressure

As the FWS acknowledges, "[r]elatively high levels of angler effort can negatively
affect fisheries unless fish populations are protected from excessive harvest," (Kaeding
et al. 1994 citing Van Den Avyle 1993). Fishing pressure poses a severe threat to the
Yellowstone cutthroat trout largely because of the subspecies’ particularly pronounced
susceptibility to overfishing, a widely reported phenomenon:

Yellowstone cutthroat trout are extremely vulnerable to angling, and
angler harvest has contributed to substantial declines in population
abundance throughout the historical range of the subspecies (Binns
1977; Hadley 1984; Gresswell and Varley 1988; Thurow et al. 1988).
Gresswell (1995:47) (see also USDA FS 1997)

High angler exploitation actually results in the increase of natural mortality rates (Ricker
1975). It should also be noted that, in addition to the impacts associated with direct
angling mortality, “[a]ngler wading can be a significant source of disturbance (Roberts
and White 1992)” (Gresswell 1995:46).

As far as assessing the relative importance of angling as a threat to the
Yellowstone cutthroat trout, “[e]xamples from Yellowstone National Park have special
relevance because anthropogenic habitat alterations have been minimal” (Gresswell
1995:47). Even in the absence of severe habitat degradation and maintenance
stocking, it is clear from research in the Park that angling can have a substantial
influence. Varley and Gresswell (1988:21) concluded that “[a]lthough angler harvest
may not be the primary cause of a diminished fishery resource, special regulations
should be incorporated into any program to restored [sic] native or introduced
populations of Yellowstone cutthroat trout to their former abundance.” In some
situations, it may even be the case that any angler harvest is detrimental: “Continued
rise in angler use is cause for concern, however, because overharvest may occur even
under regulations that allow only a minimal creel limit” (Gresswell and Varley 1988:51).
When occurring in conjunction with a population already depleted by predation (e.qg.,
lake trout), hybridization (e.g., rainbow trout), dewatering and other habitat degradation,
or similar impacts, angling can make a pronounced contribution to the continued
dramatic decline of the species.

3. Habitat Fragmentation and Degradation

The critical role played by habitat degradation and fragmentation in the demise
of the Yellowstone cutthroat trout is highly evident throughout this petition. Gresswell
(1995:46) unequivocally concludes that “Human activities such as dam construction,
water diversions, grazing, mineral extraction, road construction, and timber harvest have
substantially degraded lotic environments (Meehan 1991),” and that this has resulted in
"barriers to migration, reduced flows, sediment deposition, ground-water depletion,
streambank instability, erosion, and pollution. Efforts to curtail human activities and
restore degraded stream segments are increasing, but habitat degradation continues at
an alarming rate” (Gresswell 1995:46, emphasis added).
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The significant role that water impoundments and water diversions have played
in the demise of the Yellowstone cutthroat trout is evident throughout this petition.
Dewatering causes at least two types of problems for the trout:

During low-water years, observation has shown that, under some
circumstances, adults either do not spawn or interrupt their spawning to
leave the stream as flows become inadequate. At other times, fish
appear to spawn successfully but flows then drop to levels that expose
the redds to desiccation.

Clancy (1988:40)

These effects of dewatering on the ability of the trout to successfully spawn are an
especially prominent concern. For instance, Hadley (1984:22 citing a personal
conversation with Chris Clancy) notes that “[ijn the Yellowstone River cutthroat
population, the most urgent problem is the dewatering of tributary streams used for
spawning (emphasis added).” For example, some investigators "have observed that
complete dewatering of redds for periods of less than 1 d can result in high mortality of
recently emerged salmonid fry (Becker et al. 1982, Reiser and White 1983)" (Kaeding et
al. 1994). Numerous researchers have identified dewatering as such an important
cause of the decline of the Yellowstone cutthroat trout, throughout the entire historical
range (e.g., Clancy 1988, Thurow et al. 1988), that Varley and Gresswell (1988:21)
contend that, “[o]f all possible enhancement activities, maintenance of adequate
streamflow may be the most essential but most difficult to attain” (Varley and Gresswell
1988:21, emphasis added).

Water impoundments and water diversions also contribute to the severe
fragmentation and isolation of surviving pure Yellowstone cutthroat trout populations and
their habitat. While the impacts of non-native fish species are probably the most
significant of any related to human activity,

[tlhe second greatest human induced impact [to Yellowstone cutthroat
trout] is the fragmentation of habitats and populations associated with the
construction of dams and diversions. These structures may de-water
river and stream channels and, unless properly fitted with fish passage
structures, block migration corridors needed for spawning of for
movement between summer and winter habitats. Such habitat
fragmentation physically reduces patch size [and] reduces genetic fitness
through inbreeding.

USDA FS (1997:3)

Thurow et al. (1988) expresses similar concerns, citing reduced flows, blocked
passages and entrainment of fish and degradation of riparian areas as threats to
cutthroat trout arising from hydropower developments. Gresswell (1995:46) also notes
that “[c]ulverts can also alter or totally block fish migration (Belford and Gould 1989),
and culverts are widespread throughout the range of the Yellowstone cutthroat trout.”

The degraded condition of riparian habitat throughout the historical range of the
trout is another serious habitat quality concern. Gresswell (1995:49) suggests that
“[iimproved riparian management may be the most critical habitat issue facing fishery
managers in areas where natural flow regimes are unaffected by water diversions.” For
example, grazing is one land use well-known to adversely impact riparian conditions and
fish habitat (Armour 1977, Behnke 1977, Chaney et al. 1990, Claire and Storch
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1983, Duff 1983, Kennedy 1977, Leopold 1975, Marcuson 1977). Loss of streamside
vegetation can lead to increased summer temperatures, sedimentation, and bank
instability. Bank instability reduces the availability of lateral habitat and pools by
shallowing and widening streams (Moore and Gregory 1988). The availability of
spawning gravels and selection of spawning sites often occur in or near lateral habitats,
and they are important in cutthroat early life history (1d.). Survival rates of Yellowstone
cutthroat trout, which prefer colder water temperatures, can be greatly reduced by
increased summer stream temperatures associated. According to numerous studies,
trout populations increased dramatically after removal of livestock grazing (Fleischner
1994). Varley and Gresswell (1988) point out that, because much of the Yellowstone
cutthroat trout’s current range lies within areas used for summer livestock grazing,
restoration and protection of these riparian areas is an important and attainable goal.
The loss of appropriate riparian vegetation also adversely affects the cutthroat trout by
reducing important winter concealment cover.

A Trout Unlimited report notes that:

Because western riparian and stream ecosystems are particularly
vulnerable to harm from overgrazing, the [American Fisheries Society]
conservatively estimates that grazing has damaged more than 50% of the
habitat in these ecosystems (Armour et al. 1992).

Trout Unlimited n.d.:31, attached as Exhibit 20

This report summarizes many of these concerns in this way:

Wherever livestock grazing occurs in western North America, it poses a
potential threat to the integrity of salmonid habitats. Twenty of 21 studies
were recently summarized (Platts 1991) and showed that stream and
riparian habitats can be degraded by livestock grazing, and that these
habitats improved when grazing was prohibited. Grazing effects on
biological diversity are comprehensive, affecting landscape, ecosystems,
species, and genetic diversity. In uplands, soil is compacted and the
vegetative composition is changed, which increase runoff and erosion.
Closer to the stream, streambank vegetation and stability decline when
livestock concentrate near water. The combination of upland erosion,
loss of riparian canopies, and breakdown of streambanks lowers local
water tables and causes streams to become wider and shallower, warmer
in summer but cooler in winter, and poorer in instream structure but richer
in nutrients and bacterial populations (Platts 1991). The result of these
effects is the reduction of salmonid biodiversity. The Riparian Committee
of the AFS Western Division estimated degradation of 19,000 miles of
trout streams on federal lands in the 11 western states due to livestock
grazing. The actual amount is probably greater because many once
excellent streams have become so degraded they are shown on maps as
intermittent, and are not capable of supporting fish (Behnke 1989). The
threats of this grazing to many native trout species of the western region
are well-documented.

Trout Unlimited n.d.:32.

BLF et al. Yellowstone Cutthroat Trout Petition for Listing 38



In short, any land use that results in degraded stream and riparian habitat is likely to be
producing these sorts of impacts, and it is clear that the Yellowstone cutthroat trout is
suffering in many or most of these ways.

Additional important habitat concerns have to do with sedimentation and
substrate disruption, and are related to many of the land uses occurring in occupied
Yellowstone cutthroat trout habitat. For example, Gresswell (1995:47) points out that:

Effects of livestock grazing on riparian habitats are well documented
(Gresswell et al. 1989, Platts 1991). In the range of the Yellowstone
cutthroat trout, Thurow et al. (1988) reported that intensive livestock
grazing has caused degradation of riparian areas and subsequent stream
bank sloughing, channel instability, erosion, and siltation.

Furthermore, “[i]n tributaries supporting moderate to heavy livestock grazing, the stream
banks tend to be destabilized and the riparian vegetation reduced or destroyed,”
resulting in higher levels of siltation, a reduced number of pools, fewer undercut banks,
minimal riparian vegetation, detrimental changes in channel morphology (channels
characterized by slow, deep water with abundant cover are converted to shallow, high-
velocity flows without cover), and substantially reduced trout abundance and biomass”
(Hadley 1984:24 citing also Thurow 1982 and Behnke 1979).

Similarly, Hadley (1984:24 citing MDFWP 1975) observes that “[e]xtensive
clearcutting of forested areas has occurred on both private and U.S. Forest Service
lands in the headwater basin of the Shields River,” resulting in increased peak
discharges, reduced late summer flows, increased stream temperatures, soil erosion,
increased stream turbidities and sediment loads, and reduced light penetration (resulting
in reduced primary productivity). Timber harvesting, even when it doesn't involve even-
aged management, can have significant impacts to the cutthroat trout (Chamberlain et
al. 1991, Meehan 1991). Even fire suppression activities can have an adverse impact
(Norris et al. 1991).

The road construction associated with grazing, logging, mining, recreation, and
other land uses also contributes to excessive sediment loads and related problems.
Roads also provide access for anglers, increasing legal and illegal (e.g., exceeding
catch limits) angling pressures and increasing the likelihood of illegal introductions of
exotic or impure Yellowstone cutthroat trout into the few remaining strongholds of pure
populations. The numerous and often severe impacts of roads are reviewed in Noss
(1992) and USDA FS (1998). All of these factors negatively impact the Yellowstone
cutthroat trout’s ability to spawn and survive.

Hadley (1984) also identifies mining activities as a significant threat to the trout.
Many mines are poorly operated and tailed ponds often fail, sending sometimes highly
contaminated sediment, mining waste, and chemicals into the watershed. The potential
impacts include:

1) releasing acids; 2) increasing suspended and bed-loaded sediments;
and 3) releasing toxic heavy metals. In addition to these water quality
effects, mining can directly degrade fish habitat by modifying stream
channels and water flow (Nelson et al. 1991).

Trout Unlimited n.d.:21

Increasing acidity is associated with abnormal fish behavior, reduced salmonid
reproductive capacity, and reduced fish detoxification capabilities (for other poisons)
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(Trout Unlimited n.d.:21 citing Meehan 1991). Increased sedimentation is associated
with a wide range of adverse impacts, some already mentioned, including altered light
and temperature regimes, degrading spawning habitat, and altered nutrient cycling
(Trout Unlimited n.d., Nelson et al. 1991). Accumulations of toxins in the water can lead
to increased aquatic mortality and reduced reproductive abilities (Trout Unlimited n.d.,
Nelson et al. 1991).

It should be emphasized, as noted elsewhere in this petition, that the
Yellowstone cutthroat trout historically survived in a metapopulation (May 1996). The
disruption of these metapopulation dynamics is likely to be have severe consequences
for the long-term persistence of the cutthroat trout. Even the YCTWG concedes that
"[plopulation fragmentation probably increases reproductive isolation among remnant
populations" (Darling et al. 1993). Not only is reproductive isolation increased, with all of
its attendant problems (e.g., inbreeding depression), but the vulnerability of the
subspecies to demographic or environmental stochasticity increases dramatically:

Aquatic habitat destruction associated with extractive land uses can
reduce a population to a point where extinction from a stochastic even,
such as drought or random variation in sex ratio, is virtually inevitable
(Nehlsen et al. 1991).

Trout Unlimited n.d.:5

(See also Bengtsson 1991, Caswell 1989, Foley 1994, Gabriel and Burger 1992,
Goodman 1987, Lande 1993, Lande and Orzack 1988, Leigh 1981, Mangel and Tier
1994a, Mode and Jacobson 1987, Strebel 1987, and Tuljapurkar 1990).

The land use activities that have contributed to the dramatic demise of the
Yellowstone cutthroat trout occur widely on the lands managed by federal agencies,
including primarily the FS and the BLM. This has been the case despite that these
agencies possess the authority and the mandate to restrict these activities in ways that
will prevent the continued decline and possible extinction of the subspecies.

4. Whirling Disease

Whirling disease, caused by a myxosporean parasite (Myxobolus cerebralis) is a
potentially devastating threat to the conservation of Yellowstone cutthroat trout. Until
recently, it was widely believed among researchers that wild trout populations were not
vulnerable to this disease, but recent findings disprove this view. In fact, "[n]ew
research has shown that in some situations it can have catastrophic effects, including
complete loss of year classes. Many native trout species appear to be vulnerable to the
disease, making the continued spread of the parasite an especially grave concern”
(Nehring and Nickum n.d.:1, attached as Exhibit 21). According to Montana Governor
Marc Racicot's Whirling Disease Task Force, "whirling disease is the most significant
threat to the survival of wild, naturally reproducing trout populations in Montana"
(MDFWP Annual Report 1995).

Concern over the potential for devastating impacts from whirling disease are
substantially exacerbated by at least two factors. First, current Yellowstone cutthroat
conservation programs exhibit a heavy reliance on hatchery operations, and hatcheries
are known to play a critical role in the growth and spread of the disease.

Second, although rainbow trout seem to be particularly susceptible to the
disease, cutthroat trout subspecies appear to be substantially at risk. Nehring and
Nickum (n.d.:3) report that "with the possible exception of the Snake River cutthroat
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trout, all cutthroat trout subspecies were at least as vulnerable to the ambient levels of
TAM spores as similarly exposed rainbow trout, and far more vulnerable than the brown
trout." As this petition has discussed, brook trout, rainbow trout, rainbow trout hybrids
currently occupy a substantial proportion of the historic and occupied range of the
Yellowstone cutthroat trout. In fact, the disease has been implicated in dramatic
declines (and in some cases collapses) of rainbow trout and brook trout fisheries in five
major Colorado trout streams (including extensive segments of the Cache la Poudre,
Colorado, Gunnison, Rio Grande, and South Platte rivers) and the entire upper Madison
River population (Montana) (Nehring and Nickum n.d.).

At least one national forest has already expressed serious concerns about
whirling disease: “[W]hirling disease has been detected in several habitat within the
range of the Yellowstone cutthroat trout ... there is a strong possibility that it could
spread to the [Targhee National] Forest over time” (USDA FS 1997:4). Whirling disease
is responsible for a 90% decline in the Madison River rainbow trout population in just
three years. "The task force believes that whirling disease is likely, over time, to spread
to every major river drainage in Montana where both trout and the parasite's alternative
host - small, stream-dwelling worms - are found" (MDFWP Annual Report 1995).

One of the management strategies being considered in the struggle against the
devastating impacts of this disease is the stocking of cutthroat trout strains with life
histories rendering them less susceptible to infection (Nehring and Nickum n.d.).
However, it should be clear that such strategies further heighten the concern about the
stocking of any given locally-adapted strain into stream segments other than those from
which the strain was derived. Although the stocked fish may be better able to resist the
potentially devastating impacts of whirling disease, they may be poorly adapted for other
characteristics of that particular stream segment, and may be more susceptible to
hybridization, predation, angling pressure, and outcompetition as a result. If such fish
are stocked into areas already occupied by locally-adapted strains, the stocking will
likely destroy those strains. In short, whirling disease is a severe threat to the
Yellowstone cutthroat, and current management efforts seem unlikely to successfully
contain this disease, especially when the impacts of the disease (and management
efforts to contain it) are considered in the context of the numerous other threats to the
subspecies described in this petition.

Whirling disease poses a potentially severe threat to the continued persistence
of the Yellowstone cutthroat trout (as well as most other cutthroat trout subspecies).

Not only are its effects devastating when trout are afflicted, and not only do native inland
cutthroat trout appear to be susceptible, but whirling disease can spread rapidly in a
multitude of ways, including through hatchery programs and (as discussed elsewhere in
this petition) by way of bait bucket or other forms of human transfer.

5. New Zealand Mud Snail

Very little is known about the New Zealand mud snail, but what is known is
disconcerting. The snail is extremely small (approximately 5mm to 1/4 inch), and has
become established in YNP and in the Snake River of Idaho, and is starting to appear in
the Henrys Fork (personal communication, Dan Mahoney, 5/6/98). There is also what
appears to be a disjunct population near the mouth of the Columbia River (Id.).

Among the concerns posed by this exotic invader for Yellowstone cutthroat trout
are the fact that they appear to all be parthogenic clones, such that only a single
individual would be necessary for dispersal to another stream. This means that the
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dispersal potential may be quite high (Id.). Another concern is that they appear to be
undergoing exponential population growth, although, fortunately, they seem to be
expanding more slowly (at least downstream) than might have been expected (Id.). The
snail has established extremely large and dense populations in the Firehole and
Madison Rivers, with an estimated density of up to 1/2 million/square meter (Id.). Yet
another concern is that there may not be any obvious controls except possibly heavy-
dosage poisoning, which is itself extremely problematic for various reasons (Id.).

The major concern has to do with the potential impact of New Zealand mud snall
invasion on the food webs and ultimately the forage and prey base of the cutthroat trout.
If nothing else, the snail, by virtue of its sheer population density, physically displaces
preexisting invertebrates (Id.). However, the snail is also thought to be a grazer, such
that it might severely impact algae and other similar forage (I1d.). The impact this will
have on cutthroat trout populations is unknown and speculative, but there is some
concern that, in addition to whatever impact they have on forage, they may also have
significant impacts to entire aquatic invertebrate communities (Id.). This concern is
heightened by research suggesting that, although fish may consume the snail in place
of traditional prey, it may provide very little in the way of nutritional value (Id.).

The new and unexpected threat posed by the New Zealand mud snail may not
prove to be a unique event. In fact, in recent years, it has become apparent that a
widespread redistribution of species is occurring (Lodge 1993, Mills et al. 1993, Mills et
al. 1996, Ricciardi 1998). Exotic invaders known to be threats in other places may
expand into the habitat of the Yellowstone cutthroat trout, and entirely new threats may
appear as well: "We are likely to witness the arrival of more exotic species to our lakes
and rivers every year" (Ricciardi 1998:47). The importance of dispersal mechanisms
involving human transfer, especially in an ecosystem with such a great deal of human
activity (recreational and otherwise), must be seriously considered (USDI FWS 1994),
even when it is unclear that such a species could pose a threat to pure cutthroat trout
populations by way of natural dispersal (e.g., New Zealand mud snail).

In addition to the substantial impact each of these distinct threats has had and
continues to have on the Yellowstone cutthroat trout, it is crucial to recognize that these
threats often act in ways that mutually reinforce each other. For example, Clancy
(1988:41) explains that “[d]ewatering of spawning tributaries contributes to the need to
restrict angler harvest ... Reduced recruitment from spawning tributaries has led to
reduced numbers of adult fish and, thus, the capacity of the population to sustain angler
harvest” (Clancy 1988:41).

Fishing mortality also contributes to the replacement of Yellowstone cutthroat
trout by invading brook trout. Studies have demonstrated that cutthroat trout are more
than twice as likely to be caught by anglers than brook trout (MacPhee 1966). The non-
migratory nature of brook trout also contributes to its indirect displacement of cutthroat
trout. Yellowstone cutthroat are migratory and, therefore, require a wider range of
habitats. Due to this larger range, Yellowstone cutthroat are more vulnerable to
isolation from and degradation of habitat than the brook trout.

Similarly, dewatering and other forms of habitat fragmentation can result in
Yellowstone cutthroat trout being more susceptible to being outcompeted and preyed
upon. Reductions in riparian vegetation, for instance, can result in higher water
temperatures, which can result, in turn, in increased stress levels and reduced
reproductive success. In other words, for most of the threats described above and
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throughout this petition, the effects of one threat are substantially magnified by the
contemporaneous presence of other threats.

For the Yellowstone cutthroat trout, the interaction effects of habitat degradation
and fragmentation, reproductive isolation, and small population size offer a particularly
dramatic example of mutually reinforcing impacts. Although the severity of current
habitat degradation is alarming in its own right, degraded habitat can also function as a
movement and dispersal barrier; the more degraded habitat becomes, the more difficult
it will be for individual trout to travel through it. When the functional barriers presented
by degraded habitat are considered in combination with the more obvious dispersal
barriers (e.g., dams), it is clear that surviving Yellowstone cutthroat trout populations
have become extremely fragmented and isolated. This is problematic because, in part,
many of the remaining populations are small, and small, isolated populations are
particularly vulnerable to inbreeding depression and other genetic problems.
Furthermore, these populations are far less likely to be able to adapt to changing
environmental conditions.

This situation is also problematic because the small size of most of the
remaining Yellowstone cutthroat trout populations and the extent of their isolation from
one another dramatically increase the chances of local extinctions. As Shaffer (1987)
points out, "extinction may often be the result of chance events, and ... the likelihood of
extinction may increase dramatically as population size diminishes." Anthropogenic and
stochastic events could easily decimate individual populations. If the subspecies'
metapopulation dynamics were functioning normally, a severe decline in (or even a
complete loss of) an individual population was not generally a serious concern, as the
connectivity between populations would be likely to assure that these populations were
quickly replenished or their habitat recolonized (in addition to preventing the genetic
deterioration associated with small, reproductively isolated populations). However, the
current level of fragmentation generally precludes replenishment and recolonization. If
an anthropogenic or stochastic event dramatically reduces the size of a surviving
population of Yellowstone cutthroat trout, that population will face the problems of small
population size to an even greater extent, and if such an event wipes out a population,
that habitat will almost certainly not be recolonized.

Thus, not only do small populations have a very limited genetic pool from which
to draw upon in the face of changing environmental conditions, and not only are they at
greater risk of genetic problems like inbreeding depression, but they are also more likely
to be wiped out in a single anthropogenic or stochastic event and much less likely to be
replenished or their habitat recolonized by other populations. In short, the impacts to
Yellowstone cutthroat trout described in this petition are likely to be that much more
severe because the ability to disperse and recolonize has been precluded by the
extensive habitat degradation and fragmentation and because of the resulting isolation
(and small size) of most of the remaining populations.

Current Management of the Yellowstone Cutthroat Trout

Current management of the Yellowstone cutthroat trout is fraught with severe
deficiencies. Perhaps most importantly, “[c]urrent management emphasizes populations
sustained by natural reproduction and by stocking (Varley and Gresswell 1988; [Darling
et al.] 1994)” (Gresswell 1995:48), and is not about protecting and restoring the habitat
necessary to provide for self-sustaining and viable populations.
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Management of imperiled native cutthroat trout in Colorado has followed a similar
pattern. A recent report evaluating the risks of extinction for Greenback and Rio Grande
cutthroat trout in that state observed that "[m]anagement to date has consisted mainly of
locating remnant populations and establishing new populations through translocations of
genetically pure cutthroat trout into waters that were previously barren of fish or treated
with fish toxicants to remove nonnative species” (Harig and Faush 1998 citing Stuber et
al. 1988, attached as Exhibit 23). Although preliminary, this report concludes that
"[elmperical evidence suggests that this strategy may not ensure long-term persistence"
(Harig and Faush 1988:3). Even as hatchery and stocking programs continue, the
federal agencies managing land within the historic range of the Yellowstone cutthroat
trout generally take very little action on behalf of the subspecies' habitat, while
continuing to allow those activities known to have led to such dramatic habitat
degradation. In the absence of a serious commitment to substantial habitat protection
and restoration across the trout's historical range, under the best of circumstances, the
current hatchery-based conservation efforts can only provide for the maintenance of
disconnected and non-viable populations as long as these existing populations are
indefinitely stocked. In the long run, the “[p]rotection of habitat may be the most cost-
effective form of habitat management” (Gresswell 1995:49, emphasis added), and is
certainly critical to long-term persistence, but it is also the most politically contentious
(e.g., Gresswell 1995).

A second major deficiency in current management programs is the overt bias
towards protecting only those Yellowstone cutthroat trout populations that have been
conclusively verified as genetically pure. Gresswell (1995) explains that “[m]ost
management agencies require positive genetic identification before protecting
populations of Yellowstone cutthroat trout.” The federal agencies charged with
preventing this subspecies' extinction (the Fish and Wildlife Service, the Forest Service,
and the Bureau of Land Management) manage the subspecies under the presumption
that populations are not worth protecting unless their genetic purity can be conclusively
established. When all known populations have been adequately tested, this approach
might be reasonable, but until such testing has been completed, such a management
approach risks irreversibly impacting one of the few remaining pure populations. This
does not constitute prudent and responsible management of a rapidly declining and
imperiled subspecies by the responsible and accountable management agencies.

Falling agency budgets (at least with respect to non-timber resources) have
played a role as well. For example, the continued loss of biology specialists (such as
fish biologists) makes it that much more difficult for the agencies to carefully ascertain
what activities are having what impacts, where pure populations are found, what the
status and trend of known pure populations are, and so on. Similarly, much of the
needed habitat restoration and protection will require financial and other agency
resource.

U.S. Forest Service

Generally speaking, National Forests within the historic range of the Yellowstone
cutthroat trout do not have Yellowstone cutthroat trout management plans or substantial
management provisions in place. General Forest guidelines are sometimes intended to
provide the necessary protection, but these guidelines, where they are found at all, are
too vague and discretionary to be of much use. Moreover, they do little to stem the
habitat degradation, destruction, and fragmentation that is central to the recovery of the
Yellowstone cutthroat trout. The Forest Service's
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facilitation of hatchery and stocking programs only adds to the crisis. The failure of
National Forest management with respect to the cutthroat trout is clearly evidenced by
the continued declines in pure populations, connectivity between these populations, and
the quality of trout habitat.

Bureau of Land Management

The failure of the Bureau of Land Management to manage adequately for the
Yellowstone cutthroat trout is equally clear. Land use plans contain a near total
absence of substantive and enforceable measures designed to protect the trout, and
grazing and land use activities known to severely degrade cutthroat trout habitat
continue at high levels.

National Park Service

Management of National Parks compares slightly favorably to that of the Forest
Service and Bureau of Land Management. The primary difference is that "Yellowstone
contains one of the most significant, near-pristine aquatic ecosystems found in the
United States" (USDI NPS 1997:43), and that some of the highly destructive land use
activities occurring on surrounding public lands do not occur within the Parks. However,
because some land use activities have the potential to adversely affect Yellowstone
cutthroat trout populations, because of the severe threat posed by the presence of lake
trout, because of the as yet unclear but potentially devastating threats posed by whirling
disease and New Zealand mud snail pose, and because of the potential for overharvest
(by way of legal and illegal angling activities, see USDI NPS 1997:43), the cutthroat
trout populations within the Parks are by no means secure.

The lake trout invasion alone is sufficient to cast grave doubts about the ability of
the National Park Service to protect the Yellowstone Lake cutthroat trout population.
Even the most optimistic accounts suggest that lake trout will never be removed, and it
is highly unclear just how successful efforts to control lake trout will be. In any case, it is
clear that control of this invading species, if it is even possible in the long-term, will
require a long-term commitment of resources. In fact, optimistic projections of the ability
to control lake trout in Yellowstone lake seem to take no account of the potential for
human-facilitated spread of lake trout into other lacustrine environments. As the
National Park Service and the Fish and Wildlife Service are well aware, humans seem to
have a propensity for the deliberate introduction of such species into uninfested waters
as well as the phenomenon known as bait bucket transfer and other forms of human
transfer (see, for example, USDI FWS 1994 and studies cited therein).

Wyoming

To the best of petitioners ability to determine, Wyoming's Yellowstone cutthroat
trout conservation efforts have primarily involved the development and utilization of pure
hatchery stocks. For instance, Wyoming Game and Fish Department is developing a
brood stock from the trout population in the Yellowstone River from Yellowstone Lake to
Upper Falls. “The intent of this brood stock will be restoration of the endemic range of
the Yellowstone River cutthroat in Wyoming and Montana” (USDI NPS 1996:1). Such
an effort, as explained elsewhere in this petition, is likely to do more to harm than good
for the Yellowstone cutthroat trout. Any such stocking that occurs in stream segments
where other native, locally-adapted populations remain will likely destroy those existing
locally-specific gene pools. This is in addition to the exacerbated risk of spreading
whirling disease through a reliance on hatchery
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programs. Finally, in the absence of substantive, accountable management provisions
to protect and restore habitat, the most vigorous hatchery program in the western United
States will not result in viable, self-sustaining populations of genetically pure native
Yellowstone cutthroat trout.

Montana

The Yellowstone Cutthroat Trout Working Group (YCTWG), comprised of
representatives of the Montana Department of Fish, Wildlife and Parks, the Montana
Natural Heritage Program, the U.S. Fish and Wildlife Service, the American Fisheries
Society, and the U.S. Forest Service, developed a draft Management Guide for the
Yellowstone River Drainage for the Yellowstone Cutthroat Trout. This plan consists of
six major emphases:

1. Identify and protect existing populations and their habitat within the
historic range.
Enhance existing populations and habitat within the historic range.
Restore populations within the historic range.
Manage populations currently established outside of historic range.
Support research needed to address important factors such as
population fragmentation, genetic isolation, small population size, and
habitat requirements.
6. Develop an Information and Education program associated with
Yellowstone cutthroat trout management.
Darling et al. 1992:12-13 (attached as Exhibit 22)

abrwd

Although many of the plan's provisions are sensible components of a
Yellowstone cutthroat trout management plan, it contains little in the way of substantive
mandates and implementation and enforcement mechanisms. In the absence of explicit
management standards to which the participating agencies are legally accountable,
there is no guarantee, or even a reasonable assurance, that the Yellowstone cutthroat
trout will not continue to decline into extinction. Moreover, the plan has not even been
formally adopted - it is merely a draft plan circulated by the Working Group. Thus, the
plan lacks even whatever limited and inadequate authority might be conferred should it
be formally adopted. Finally, the plan lacks a substantive (and accountable) emphasis
on the protection and restoration of habitat. This failure, as discussed repeatedly
throughout this petition, is a fatal flaw.

As noted earlier, the state of Montana designated the subspecies as a “species
of special concern;” unfortunately, this designation does convey any substantive and
accountable protections. Most of what the state has done involves efforts to identify and
track the status of pure populations. However, some substantive measures have been
taken. For instance, in order to address concerns about fishing pressure, the state (in
1994) extended its catch-and-release regulation to included all Yellowstone River
system waters from the Yellowstone National Park boundary to Springdale, Montana
(Gresswell 1995; letter of Brad Shepard, Fisheries Biologist, Montana Department of
Fish, Wildlife and Parks, to Mimi Mather, 6/16/97). The state modified its stocking
guidelines to emphasize wild trout populations (Gresswell 1995). Finally, according to a
state fisheries biologist, “[w]e have worked on numerous conservation and restoration
projects, usually in cooperation with the landowner or manager (i.e., the Forest Service),
to protect and expand existing populations of YCT. We have
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constructed barriers to prevent the invasion by non-native fishes; have done habitat
enhancement; and removed competing and potentially hybridizing non-native fishes”
(letter of Brad Shepard to Mimi Mather, 6/16/97). The extent of these efforts, and, more
important, their effectiveness, are unclear.

Finally, “[ijn Montana, the Department of Fish, Wildlife, and Parks was recently
granted the legal right to lease water rights from agricultural interests" (Gresswell
1995:49). This is important because “[w]ater diversion continues to be a critical aspect
of habitat management for the Yellowstone cutthroat trout; unfortunately, it is also one of
the most contentious” (Gresswell 1995:49). Unfortunately, "the use of this strategy has
been limited” (Gresswell 1995:49).

Idaho

As elsewhere, to the best of petitioner's knowledge, the major emphasis of
Idaho's management efforts on the Yellowstone cutthroat trout seems to be on
hatchery-based stocking programs. For example:

In Idaho, stocking in the upper Snake River basin is restricted to waters
that do not support viable populations of genetically unaltered
Yellowstone cutthroat trout. In areas that still receive nonnative fish
introductions, tactics to prevent introgressions are being investigated
(Thurow et al. 1988).

Gresswell (1995:48)

The problems and severe limitations of such an emphasis have already been discussed
at length.

In addition to the hatchery efforts, Idaho makes use of some angling restrictions.
For instance, “[s]pecial regulations including size limits and adjustments of angling
season length have been implemented on the South Fork Snake and Blackfoot rivers to
reduce the effect of angler harvest ... In the Blackfoot River, however, a reduced
harvest (3-fish limit) without size restrictions did not accomplish management goals
(Thurow et al. 1988)” (Gresswell 1995:48). While potentially important, limited angling
restrictions, even in combination with hatchery and stocking efforts, will not result in the
recovery of the Yellowstone cutthroat trout.

Uncertainties in Present Knowledge

In many cases our estimates of the number and extent of pure Yellowstone
cutthroat trout populations have not been verified with procedures capable of
conclusively determining whether introgression has occurred, so it is likely that these
estimates are generally inflated. The ability to contain the major threats posed by the
expansion of lake trout and other depredating or outcompeting exotics, continued
hybridization, and whirling disease is largely unknown. The continuing impacts of
habitat degradation and fragmentation, especially the long-term effects of reproductive
isolation, are not entirely understood, except that it is clear that such impacts have led to
dramatic declines in the Yellowstone cutthroat trout across its historical range. In short,
management responses to the continued demise of the Yellowstone cutthroat trout are
characterized by uncertainty and unpredictability. While the agencies often appear
confident in their ability to contain these threats, the scientific research and the
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continued expansion of each of these threats suggests that this confidence is severely
misplaced.

Recovery of Yellowstone Cutthroat Trout

Preventing the extinction and ensuring the recovery of Yellowstone cutthroat

trout will require numerous management actions on the part of the Federal and state
agencies. These agencies are engaging in some of these actions, but most of the
necessary actions have not yet been initiated, and the efforts that have been initiated
are generally only half-hearted and not especially vigorous. Preventing the extinction
and ensuring the recovery of the trout, based on our analysis of the available scientific
data and literature, will probably require all of the following steps (in no specific order):

1.
2.

8.

Conclusively identify all remaining pure populations.

Cease all stocking of exotics and hybrid Yellowstone cutthroat trout in waterways

where pure populations might remain or where such stocked fish might disperse

into areas with pure cutthroat populations.

Cease all stocking of pure Yellowstone cutthroat trout except where the threat of

disease/predator transmission (e.g., whirling disease being spread by hatchery

stock) is extremely small and the stocked brood is genetically identical or similar
to the existing population (although limited exceptions to this might be
acceptable where such stocking is essential to meeting biological recovery
goals).

Implement aggressive educational programs designed to severely reduce the

threat of illegal/inadvertent stocking and bait-bucket and other human transfer of

exotic/hybrid species and diseases/parasites.

Implement and aggressively enforce strong anti-stocking measures and

measures to prevent bait-bucket and other human transfer of exotic/hybrid

species and diseases/parasites.

Prohibit angler harvest of pure Yellowstone cutthroat trout and prohibit catch-and-

release angling where the impacts (e.g., incidental mortality) may have an

adverse effect on the population in question or on subspecies recovery.

Protect and restore all occupied habitat, connections of suitable or potential

habitat between remaining pure populations, and other habitat important for

subspecies recovery:

- prohibit new road construction and obliterate existing roads with adverse
impacts to aquatic ecosystems (e.g., sedimentation, hydrological
disruptions);

- insure adequate instream flows and provide screening of water diversion
devices where appropriate;

- prohibit disturbance (logging, grazing, etc.) within a substantial (biologically
credible) riparian buffer area; and

- prohibit all disturbance near occupied habitat and identified restoration areas
where such disturbances (even outside riparian areas) may adversely affect
habitat conditions.

Aggressively control lake trout, whirling disease, New Zealand mud snail, and all

other potential biological threats.
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Benefits of ESA Listing for the Yellowstone Cutthroat Trout

It is clear, based on current efforts to manage for and recover the Yellowstone
cutthroat trout, and based on the social and political environment in which state and
federal agencies are operating, that the steps necessary to prevent extinction and
ensure recovery (noted above) will not occur in the absence of an ESA listing. In other
words, without an ESA listing, the state and federal agencies are unwilling to or
incapable of managing Yellowstone cutthroat trout on the basis of the best available
scientific information and in such a manner that will prevent the subspecies' continued
decline and ultimate extinction.

For one thing, the widespread and complicated character of habitat degradation
and fragmentation cannot be adequately addressed on an agency-by-agency basis.
Even the Forest Service recognizes, at least in print, this critical consideration: "The
long-term well-being of Yellowstone cutthroat trout will require a comprehensive and well
coordinated conservation approach" (May 1996). The fact that the historic range spans
multiple states only exacerbates these complexities. Some of these impacts, such as
the dramatic dewatering that has occurred rangewide and the reproductive isolation
(habitat fragmentation) that has resulted from the combination of numerous
management practices (dewatering, water impoundments, riparian degradation, etc.)
must necessarily be addressed at a large scale. Other impacts, because they occur
across the range and are not constrained by administrative boundaries (e.qg., pollution
and sedimentation from mining, logging, and roadbuilding) are best addressed, similarly,
in a coordinated fashion.

The impacts of angler harvest must also be addressed at a large scale. Angling
regulations that vary across state boundaries cannot ensure that the impacts of angler
harvest will be contained. A listing under the ESA would provide additional enforcement
mechanisms to ensure higher compliance with these regulations. Moreover, the
synergistic interactions that angler harvest has with other threats can best be
understood and addressed at a large-scale.

The growing threat of exotics presents an even more compelling case for the
coordinated and legally accountable management that would occur under the ESA. The
containment of exotics already present necessarily depends on large-scale coordinated
management; in fact, as noted earlier, even the FS insists it has no authority to manage
stocking activities on National Forests. Management actions by any given agency can
have substantial impacts on the actions of other agencies. Additionally, listing under the
ESA would provide for stiffer penalties and more substantial enforcement mechanisms
to address illegal stocking (one result of which is the severe impacts of lake trout on the
most important remaining Yellowstone cutthroat trout population). With respect to the
lake trout invasion of Yellowstone Lake (and potentially elsewhere), if control efforts are
to have any chance of succeeding, "[p]reservation of the cutthroat trout in Yellowstone
Lake will require a permanent commitment by NPS to remove lake trout" (Mahoney and
Ruzycki n.d.:10). An ESA listing would facilitate such efforts and dramatically increase
the likelihood that such a permanent commitment could be sustained.

A provincial approach to whirling disease is almost certain to fail. The impacts of
this disease also span administrative boundaries, the impacts are severe, and the
Yellowstone cutthroat trout is in no condition to withstand a catastrophic decline as a
result of the rapid spread of the pathogen.

BLF et al. Yellowstone Cutthroat Trout Petition for Listing 49



In the absence of ESA protection, conservation efforts will almost certainly emphasize
short-term (and ultimately counter-productive) approaches such as hatchery stocking.
Even the hatchery programs are minimally coordinated, if at all. Continued reliance on
hatchery programs will only further the loss of genetic variation within the subspecies
and the resulting site-specific adaptivity (due to continued stock transfer), heighten the
risk of widespread whirling disease infection, and fail to address the critical long-term
issue of habitat protection and restoration. An ESA listing is almost certainly required
before consistent and accountable habitat protection measures, sufficient to prevent
continued extirpation and subsequent extinction, will be fully implemented.

Finally, an ESA listing is probably critical to securing the necessary financial
resources, long-term policy commitments, and accountable and enforceable
management measures designed to both protect remaining pure populations and to
protect and restore the habitat critical for the subspecies' recovery. In the absence of a
compelling federal mandate, preventing the extinction of the Yellowstone cutthroat trout
will fall prey to the whims of whatever political considerations are most pressing to the
federal and state agencies at any given moment.

The absence of an ESA listing will preclude effective coordinated action on the
Yellowstone cutthroat trout. Such action has not yet occurred, and the current
patchwork of piecemeal state and federal regulation has failed to halt the decline in the
remaining populations of this increasingly imperiled cutthroat trout subspecies, once
endemic to an extensive area of the northern Rocky Mountains. Although current
management efforts may have reduced the rate of habitat degradation, such
degradation continues, and the more serious threats to the trout’s persistence are left
inadequately addressed. Declines in the populations and in the habitat continue at a
rate far exceeding the ability of current conservation mechanisms to mitigate and restore
the damage. Furthermore, adequate funding to support this patchwork of conservation
efforts and the accountability necessary to ensure that these efforts are adequately
implemented is not assured over the medium- or long-term; listing under the
Endangered Species Act provides tangible and accountable management
responsibilities and obligations with substantive enforcement mechanisms. Under the
current (unlisted) management framework, the federal agencies and the states have
utterly failed to end the subspecies precipitous decline, much less recover it to a stable
and viable level. Only the coordinated planning and enforcement by the U.S. Fish and
Wildlife Service of an effective management and recovery strategy can save native
Yellowstone cutthroat trout from extinction across its historical range.

Applicability of Listing Criteria

The criteria for the listing of a species under the ESA are:

1. The present or threatened destruction, modification, or curtailment
of habitat or range;

2. Overutilization for commercial, recreational, scientific, or
educational purposes;

3. Disease or predation;
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4. The inadequacy of existing regulatory mechanisms; and

5. Other natural or manmade factors affecting its continued
existence.

Petitioners understand that if a species’ circumstances fit any one of the five
criteria, congressional mandate requires its listing under the ESA. It can be
demonstrated that the present status of the Yellowstone cutthroat trout fits all five of
these criteria.

1. The present or threatened destruction, modification, or curtailment of habitat or
range

The ability of the Yellowstone cutthroat trout to reproduce and survive is
significantly affected by the substantial degradation and destruction of habitat across the
trout's range. It is clear that in the absence of substantial habitat protection and
restoration, the cutthroat trout will continue its slide toward extinction. The literature
clearly documents the severity of the degradation resulting from extensive water
impoundments and diversions (e.g., Clancy 1988, Gresswell 1995, Thurow et al. 1988,
Letter from Robert Leffert, Fisheries Biologist, Caribou National Forest to Mimi Mather,
7122/97); grazing, logging, and road-building (and the sedimentation, water temperature
impacts, alteration of natural stream flows, and related results of these activities) (e.qg.,
May 1996, Gresswell 1995, Hadley 1984, Varley and Gresswell 1988); mining (e.g.,
Gresswell 1995, Platts and Martin 1978); and other land management activities and
development. Itis critical to observe that habitat improvement projects, if they only
address a limited number of factors limiting habitat quality, cannot provide for improved
conditions for the Yellowstone cutthroat trout. Not only does the subspecies require
adequate winter cover, for instance, but instream flows must be adequate, adequate
spawning substrate must be available and not disrupted by sedimentation, water
temperatures must be adequate, etc. Although some improvement in habitat conditions
has occurred, "habitat degradation continues at an alarming rate” (Gresswell 1995:46,
emphasis added).

Additionally, it is abundantly clear that the Yellowstone cutthroat trout has
suffered a severe curtailment of its range. Simply put, “[hJuman activities and angler
harvest have resulted in widespread extirpation of populations of this subspecies”
(Gresswell 1995: 44). In short, the Yellowstone cutthroat trout has suffered massive
declines throughout its historical range (e.g., May 1996, Hadley 1984, USDA FS 1997).
Although, due to stocking activities, the number of lakes currently occupied by the
subspecies is larger than that occupied historically, this dramatic reduction in occupied
range is especially true for riverine habitats.

Finally, what habitat remains has been severely fragmented, preventing crucial
genetic exchanges between populations, severely disrupting migratory activities, and
adversely impacting metapopulation dynamics (e.g. May 1996, USDA FS 1997).
Ironically, many of the dispersal barriers have actually served to protect surviving pure
Yellowstone cutthroat trout populations from being exclusively outcompeted or
hybridized. In the long-term, however, such barriers and the introduced species from
which they protect the Yellowstone cutthroat trout are a substantial impediment to the
subspecies’ recovery.
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Ultimately, the mere presence of Yellowstone cutthroat trout in various small
portions of its historic range is not adequate to ensure the persistence of the subspecies
or to meet the legal requirements of the ESA. The size and health of those populations,
the degree to which they are fragmented, the quality of their habitat, and similar
concerns are critical considerations. The dramatic Yellowstone cutthroat trout
population and distribution declines from historical conditions alone are reason enough
for an ESA listing; in conjunction with the massive degradation and fragmentation of the
habitat and the generally small and widely separated populations the necessity is clear.

2. Overutilization for commercial, recreational, scientific, or educational purposes

The literature makes clear that angler harvest has played a critical role in the
widespread extirpation of Yellowstone cutthroat trout populations across its historical
range (e.g., Gresswell 1995, Binns 1977, Hadley 1984, Gresswell and Varley 1988,
Thurow et al. 1988). This is partially a consequence of the subspecies’ considerable
vulnerability to angling activities. Even with the most highly restrictive angling
regulations, depending on the circumstances, angling impacts can be substantial
(Gresswell and Varley 1988). Where present angling restrictions and their enforcement
are not adequate to protect remaining Yellowstone cutthroat trout from overharvest, the
continued existence of these populations is threatened.

3. Disease or predation

Whirling disease has the potential to provide the final blow to the imperiled
Yellowstone cutthroat trout. Its signs are just now becoming apparent in the cutthroat
trout's range, and it has left a series of severe declines in its wake. As noted elsewhere,
whirling disease is thought to be the cause of a 90 percent decline in the Madison
River's rainbow trout decline (USDA FS 1997:4, Nehring and Nickum n.d. citing Vincent
1996 and MacConnell 1996), and recent evidence strongly suggests that Yellowstone
cutthroat trout may be similarly vulnerable (Nehring and Nickum n.d.). The Yellowstone
cutthroat trout simply may not be able to sustain the type of declines associated with this
disease, and the current management approach shows little evidence of being able to
contend with this threat.

New Zealand mud snail may pose an additional threat to the Yellowstone
cutthroat trout. Information provided by the National Park Service indicates that the
snail is known to be present in the Firehole, Madison, Henrys Fork, and Snake Rivers
(personal communication, Dan Mahoney 5/6/98). Although discussions of potential
impacts to Yellowstone cutthroat trout are speculative, this exotic mollusk appears to
dramatically alter the entire invertebrate community in stretches where it has become
established, and it is spreading. The details and the potential severity of impacts to the
cutthroat trout are discussed more fully earlier in the petition. The potential for
inadvertent human-facilitated dispersal of this snail and other exotics and diseases (e.qg.,
bait-bucket transfer, aquarium releases) has also been largely ignored by management
agencies.

In the case of lake trout, the threat has already substantially materialized (e.g.,
Schullery and Varley 1995, Kaeding et al. 1996, Gresswell and Varley 1988). Lake trout
have already had a substantial impact on the Yellowstone cutthroat trout population of
Yellowstone Lake, widely considered to be the most important core pure population
remaining. The ability of fisheries managers to prevent its spread
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throughout the throughout the Yellowstone River basin is unknown, but its spread into
the Snake River basin is ominous and itself damaging. Predation by other exotics,
including those deliberately stocked by state agencies (as well as inadvertently and
illegally by anglers and other recreationists), is also a continuing threat to the existence
of this trout subspecies.

4, The inadequacy of existing requlatory mechanisms

Existing regulatory mechanisms are wholly inadequate to ensure even that
current pure Yellowstone cutthroat trout populations are protected, much less that the
subspecies persists in a viable, self-sustaining fashion. First, these mechanisms
strongly emphasize the use of hatchery stocking programs to supply trout to streams
thought to be able to sustain populations, including those with existing pure populations.
This stocking, as discussed elsewhere at length, destroys the genetic integrity of these
existing populations, which may well have an adverse impact on their long-term viability.
The stocking also dramatically increases the threat of a potentially devastating whirling
disease epidemic among any number of the few surviving pure populations.

Second, the FS is unwilling to unequivocally take the necessary actions to
address even these stocking issues. For example, the Supervisor of the Targhee
National Forest, in a common refrain among FS staff, while acknowledging that the
cessation of damaging stocking practices and the elimination of exotics that pose
threats "are necessary to prevent extinction," insists that "[f]ish stocking and elimination
of fish is the responsibility of the states.” (Letter of Jerry Reese to Mimi Mather, July 3,
1997, attached as Exhibit 1).

Moreover, this emphasis on stocking, and, in some cases, on angling restrictions
(which often may not be restrictive enough) conceals the failure of existing mechanisms
to address critical concerns about instream flows, habitat quality, and connectivity
between populations. In the absence of a vigorous effort to protect and restore habitat
(including the re-establishment of minimum flow levels across trout habitat), even the
most enthusiastic stocking effort will be insufficient to provide for a viable, self-
sustaining subspecies.

The bias of existing programs toward protecting only those populations that have
been conclusively ascertained to be pure is another problem with existing mechanisms.
Pure populations that have not yet been confirmed as such tend to remain unprotected
and are unlikely to remain pure for any length of time. At the same time, estimates of
remaining pure populations are consistently optimistic, and when genetic testing actually
occurs, the pattern has consistently been one of recognizing that even fewer pure
populations exist than had been assumed.

Conservation efforts are uncoordinated across administrative and governmental
boundaries. The threats facing the Yellowstone cutthroat trout are complex and occur at
much larger scales, and the consistently inconsistent management provisions cannot
adequately address them.

Moreover, existing conservation efforts do not generally include attempts to
preserve the remaining genetic variation of the subspecies. Biologist John Varley
observes that "managers generally believe in the species concept but do not have an
appreciation for the variation within a species (or subspecies in this case). In the case
of the Y. cutthroat, the variation (their looks, their behavior, their physiology) WITHIN the
subspecies in unequivocly [sic] immense, and its [sic] that aspect that is being
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incrementally lost" (email of John Varley to Mimi Mather July 25, 1997, attached as
Exhibit 26).

Finally, existing regulatory mechanisms do not, and can not, incorporate the
substantive and accountable management provisions, addressing all of the major
threats, that are absolutely essential to ensure the persistence of the subspecies. The
agencies have demonstrated a clear unwillingness to take substantive and accountable
actions toward removing all of the existing threats to the continued persistence of the
Yellowstone cutthroat trout, especially with respect to habitat threats. Even with respect
to the illegal or accidental stocking of threatening exotic fish species or the transfer of
other exotics and diseases (e.g., New Zealand mud snail), the agencies are unwilling to
take the strong and definite action required to minimize these threats.

In short, the survival of the Yellowstone cutthroat trout is threatened by the
absence of a comprehensive, accountable, and enforceable conservation strategy to
protect and restore populations and habitat. The various designations afforded the
subspecies by federal and state agencies, and the unaccountable and unenforceable
conservation strategies adopted (or under consideration) by these agencies, have done
little to control activities that degrade habitat and threaten remaining pure populations.

5. Other natural or manmade factors affecting its continued existence

The impacts of hybridization, and, to a lesser extent, competitive exclusion, are
widely cited in the literature as the major contribution to the current status of the
Yellowstone cutthroat trout (e.g., Behnke 1992, Gresswell 1995, Allendorf and Leary
1988, Clancy 1988, Griffith 1988, Varley and Gresswell 1988). The impacts are severe
and continuing, and pose a serious threat to the continued existence of the Yellowstone
cutthroat trout. In the case of hybridization and competitive exclusion, as with all of the
threats described in this petition, the impacts are mutually exacerbated when these
threats interact. These impacts are closely tied to the dramatic inadequacies of existing
regulatory mechanisms.

Critical Habitat

This petition requests that critical habitat be designated for the Yellowstone
cutthroat trout within a reasonable period of time following ESA listing once it is
determined to do so. “Service regulations (50 C.F.R. 424.12(a)(2)) state that critical
habitat designation is not determinable if information sufficient to perform required
analyses of the impacts of the designation is lacking or if the biological needs of the
species are not sufficiently well known to permit identification of an area as critical
habitat” (Federal Register, 1991, p. 49656). If, in light of these considerations, critical
habitat cannot be determined and designated within the prescribed one-year period
following listing, petitioners understand that listing will, in itself, set in motion “protection
of this species’ habitat [which] will be addressed through the recovery process and
through the section 7 jeopardy standard” (Federal Register, 1991, p. 49656, re: Gulf
Sturgeon).
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Summary

The Yellowstone cutthroat trout, like most other native inland cutthroat trout, has
experienced devastating declines across its historical range. Although some of the
trout's threats are being partially addressed, these efforts are simply inadequate to
compensate for the continuing rate of decline, and, of course, are severely inadequate
for the restoration activities that are critical to the subspecies' long-term persistence.

Populations of the Yellowstone cutthroat trout were decimated by heavy angling
pressure. Most of the surviving populations were further destroyed by the stocking of
competitors and hybridizers, so that only a handful of the remaining populations are
genetically pure. The threats from hybridizing, competing, and predating non-native
trout continue to expand in geographic scope and intensity. The few populations that
have managed to survive also face continued and severe habitat degradation as a result
of sedimentation, excessive water temperatures, inadequate cover, water pollution, and
especially dewatering. These remaining populations also face additional severe threats
to viability from reproductive isolation as a consequence of this habitat degradation and
the construction of numerous water impoundments creating actual and effective
dispersal barriers.

Habitat degradation has often resulted in the trout being more susceptible to the
adverse effects of continued (legal and illegal) introductions of non-native species and
the continued range expansion of non-native populations already existing. Habitat
degradation and pressure from non-native fish serve to make the few surviving pure
Yellowstone cutthroat trout populations even more susceptible to adverse impacts from
angling pressure.

Even efforts to conserve the subspecies have contributed to its decline. The
stocking of specific Yellowstone cutthroat trout stocks into stream segments other than
those from which the strain was developed has resulted in the contamination and
destruction of locally-adapted pure populations, further exacerbating many of the threats
above and rapidly depleting the immense intra-subspecific genetic variability
characterizing the trout. These hatchery programs, which are themselves largely
uncoordinated among states and agencies, also substantially heighten the risk that the
Yellowstone cutthroat trout will face yet another devastating threat - the spread of
whirling disease into pure trout populations. Although some hatchery efforts seem to
have been successful at maintaining wild stocks of Yellowstone cutthroat trout, and
some such efforts may be important to the long-term recovery of the subspecies,® the
use of hatchery programs must be handled with extreme prudence and caution, and the
risks of inbreeding depression and related genetic deterioration must be fully addressed.

As May (1996:23) points out, “[tlhe long-term well-being of Yellowstone cutthroat
trout will require a comprehensive and well-coordinated conservation approach.” That
management has been so dispersed and disjointed among so many agencies has been
a major obstacle to the protection and recovery of the Yellowstone cutthroat trout. The
threats to the trout's persistence span administrative and governmental boundaries, and
need to be addressed in a comprehensive, coordinated, and consistent manner. Only
listing under the Endangered Species Act can provide the necessary level of multi-state
management coordination. Moreover, only an ESA listing can provide the

9 One example may be the McBride Lake strain, maintained by the Montana Department of Fish,
Wildlife, and Parks, and discussed in Varley and Gresswell (1988).
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enforcement mechanisms and accountable management standards critical to the
Yellowstone cutthroat trout's recovery.

In summary, it is clear that the remaining populations of Yellowstone cutthroat
trout are not secure, that management efforts to date have been insufficient, and that
the threats to the subspecies' continued persistence are continuing to drive it toward
extinction. In the view of NPS biologist John Varley, existing conservation measures are
"probably not" adequate; they are probably not "keeping pace with the losses to
populations and habitats ... The losses (genetic dilution, habitat loss, exotic disease
epidemics, subdivisions, overfishing, etc. etc.) are occurring too rapidly" (email of John
Varley to Mimi Mather July 25, 1997, attached as Exhibit 26).

Conserving and restoring the Yellowstone cutthroat trout

The reasons the surviving pure populations of Yellowstone cutthroat trout have
survived suggest a great deal about what will be required to conserve and restore the
subspecies. Remaining pure populations are located in remote, inaccessible headwater
areas; most have been retained in public ownership as national parks and national
forests, affording them at least some measure of protection not provided to those
existing on private land; they largely have not been exposed to large-scale harvesting
activity (e.g., commercial fishing); and some efforts have been made during the last
century to restrict the degree to which Yellowstone cutthroat trout have been exposed to
genetic contamination from other trout species (Varley and Gresswell 1988).

These factors strongly suggest that an adequate conservation and restoration
strategy for the Yellowstone cutthroat trout must be characterized by a strong
commitment to preserve and restore critical habitat areas from the degrading effects of
various land management activities described earlier in this petition: “Perpetuation of
Yellowstone cutthroat trout depends on continued protection of unaltered habitats, but
enhancement activities are urgently needed in many portions of the current and
historical range of the subspecies” (Varley and Gresswell 1988:21). Degraded riparian
areas must be restored (and currently intact riparian areas must be fully protected).
Activities and structures which disrupt the spawning areas, reduce critical cover, reduce
critical instream flows, cause increases in the sediment load, lead to water temperature
increases, increase bank instability, etc. must be prohibited in important Yellowstone
cutthroat trout habitat. Hadley (1984), for instance, advocates vigorous protection of
pure strain Yellowstone cutthroat trout waters from mining, logging, and grazing abuses.
Large-scale habitat restoration must also be undertaken; this must occur in a
coordinated fashion across the entire range, and not in piecemeal fashion by individual
agencies and states. Gresswell and Varley (1989:36) indicate that “[p]reserving
adequate instream flows and altering livestock grazing strategies are integral to the
perpetuation of native and introduced wild populations of the Yellowstone subspecies.”
Similar expressions are found throughout the literature.

However, as the Forest Service indicates in a report on the Targhee National
Forest, “[h]abitat protection and restoration alone will not ensure future healthy
populations ... Halting the causes of the decline in population health is critical to species
recovery” (USDA FS 1997:9). For instance, angling pressure must be managed, and
angling impacts must be prohibited in areas where it is having a deleterious effect on
Yellowstone cutthroat trout survival or recovery. It is especially important that all
remaining pure populations be fully protected from genetic
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introgression, competition with, and predation by non-native fish, and that they be fully
protected from whirling disease.

Finally, a conservation strategy must take full account of the considerable
intraspecific variation among Yellowstone cutthroat trout populations, even among
populations occupying the same geographic area. Gresswell et al. (1994:298) note that
the "[lJoss of diversity at any hierachichal level jeopardizes the long-term ability of the
species to adapt to changing environments, and it may also lead to increased fluctuation
in abundance and yield and increase the risk of extinction," and that "[nJumerous studies
suggest that life-history variation has adaptive significance on other polytypic fish
species (Healey 1986, Taylor 1991, Hankin et al. 1993, Quinn and Unwin 1993), and
phenotypic plasticity can be a key component of evolutionary change (Thompson 1991)"
(1d.:306).

Not surprisingly, May's (1996) description of an appropriate conservation
strategy closely resembles these recommendations. May emphasizes protecting pure
Yellowstone cutthroat trout populations from non-native fish and overharvesting,
maintaining and enhancing Yellowstone cutthroat habitat, and expanding the distribution
of pure populations within the historic range. In fact, May (1996:25) points out that:

[p]rotection and maintenance of existing populations will likely be
insufficient to insure long-term Yellowstone cutthroat existence in some of
the smaller streams. There is a very real need to increase population
numbers and distribution as an effective hedge against localized
extinctions.

Preventing continued declines, extirpations, and the ultimate extinction of the
Yellowstone cutthroat trout will depend on a vigorous effort to eliminate any future
stocking of non-native species or Yellowstone cutthroat trout stocks, to fully protect
native populations from angling and other pressures, to protect and restore habitat, and
to manage that habitat on a watershed or ecosystem basis. Anything less will almost
certainly result in the continued decline of this native subspecies. In short, not only does
the Yellowstone cutthroat trout warrant full protection under the Endangered Species
Act on the basis of the statute's listing provisions, but such a listing is probably critical if
there is any hope of restoring viable populations of the subspecies across its historic
range and preventing its continued demise. There is little doubt that, as a result of the
ongoing accumulation of myriad threats, and the failure of management agencies to
alleviate these threats, Yellowstone cutthroat trout persistence in the foreseeable future
is highly uncertain. After thorough analysis, then, Petitioners believe there is no doubt
that the Yellowstone cutthroat trout is biologically threatened in a significant portion or
throughout its known historic range.

Petitioners will expect to receive a formal acknowledgment of this petition and a
decision within 90 days of its receipt on whether a listing of the Yellowstone cutthroat
trout under the Endangered Species Act may be warranted.

Respectfully submitted,

Jacob Smith Michael G. Bader
Forest Conservation Coordinator Executive Director
Biodiversity Legal Foundation Alliance for the Wild Rockies
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Steve Kelly George Wuerthner
Co-Chair, Director Ecologist
Montana Ecosystems Defense Council

Copy: Bruce Babbitt, Secretary of the Interior
Neil Levine, Earthlaw
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