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Mr. Bruce Babbitt Secretary of the Interior Office of the Secretary Department of the Interior 18th and
"C" Street, N.W. Washington, D.C. 20240

The Center For Biological Diversity, the Biodiversity Legal Foundation, Biodiversity Associates,
Ancient Forest Rescue, Southwest Trout, Wild Utah Forest Campaign, Center for Biological Diversity,
Colorado Wild and Noah Greenwald hereby formally petition to list the Colorado River cutthroat trout
(Oncorhynchus clarki pleuriticus) as athreatened or endangered species pursuant to the Endangered
Species Act, 16 U.S.C. 1531 et seq. (hereafter referred to as"ESA"). This petition isfiled under 5 U.S.C.
553(e) and 50 CFR 424.14 (1990), which grants interested parties the right to petition for issue of arule
from the Assistant Secretary of the Interior. Petitioners also request that Critical Habitat be designated
concurrent with the listing, pursuant to 50 CFR 424.12, and pursuant to the Administrative Procedures
Act (5 U.S.C. 553). Petitioners understand that this petition action sets in motion a specific process
placing definite response requirements on the U.S. Fish and Wildlife Service and very specific time
constraints upon those responses. This petition presents extensive data showing the Colorado River
cutthroat trout merits protection under the Endangered Species Act. Questions regarding the data are
welcome and should be directed to Noah Greenwald 520-623-5252 x. 3009.

Petitioners

The Center For Biological Diversity isanon-profit public interest, whose mission is to protect and
restore natural ecosystems and imperiled species in the western United States through science, policy,
and law.

The Biodiversity L egal Foundation is anon-profit conservation organization dedicated to the
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preservation of all native wild plants and animals, communities of species, and naturally functioning
ecosystems in this country. Through reasoned educational, administrative, and legal actions, the BLF
endeavors to encourage improved attitudes and policies for al living things.

Biodiversity Associates is a non-profit environmental organization incorporated in Wyoming and
founded specifically to prevent the loss of native species diversity in the Rocky Mountains.

Ancient Forest Rescue is dedicated the protection of the forests, streams and wildlife of southern
Colorado.

Southwest Trout isanon-profit public interest organization dedicated to restoring the coldwater fish
habitats of the American Southwest and the Sierra Madre Occidental of northern Mexico.

The Wild Utah Forest Campaign is aproject of American Lands Alliance, a non-profit corporation,
and is committed to participating in and educating the public about Utah national forest issues, including
but not limited to individual proposals affecting forest resources such as timber sales and mitigation of
these sales.

Center for Native Ecosystems (CNE) is a grassroots ecosystem and species advocacy group dedicated
to conserving and recovering native biological diversity in the southern Rocky Mountains, Great Plains,
and Black Hills. CNE uses the best available science to forward its mission through public outreach,
policy reform, and legal action.

Colorado Wild is anon-profit conservation organization dedicated to the preservation of native
ecosystems in Colorado.

Noah Greenwald serves as a Forest Ecologist with the Center for Biological Diversity and has
extensively studied the conservation status and natural history of the Colorado cutthroat trout.

Executive Summary

The most spectacular of the colorful cutthroat trout and one of the most beautiful fish in North America,
the Colorado River cutthroat trout (Oncorhynchus clarki pleuriticus) is the only indigenous trout of the
upper Colorado River system. Formally found west of the Continental Divide, in Colorado, southern
Wyoming, eastern Utah, and extreme northwestern New Mexico and northeastern Arizona, the Colorado
River cutthroat trout occupies less than five percent of its historic range, primarily inisolated, small
headwater streams. This severe range reduction was primarily caused by the stocking and spread of
non-native trout, livestock grazing, water diversion, logging, roads and mining. As aresult of these
factors, the Colorado River cutthroat trout now meets al five factors under the Endangered Species Act
for consideration as a threatened species.

(A) the present or threatened destruction, modification, or curtailment of its habitat or range. The
Colorado River cutthroat trout has been reduced to small, unstable headwater drainages in less than 5%
of its historic range. The factors that resulted in this catastrophic loss persist and threaten most remaining
populations:

Livestock grazing is occurring in and adjacent to streams harboring 66% of remaining pure populations
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and is known to be negatively affecting the habitat of 34% of these populations.

Water diversions are impacting at least 21% of remaining pure populations, including limiting recovery
in the North Fork of the Little Snake River, which harbors one of the last metapopul ations and several
conservation populations.

Mining is impacting the habitat of at least ten populations and is likely limiting recovery elsewhere.

In combination, current logging and roads has negatively affected the habitat of at least 13% of
remaining populations.

(B) Overutilization for commercial, recreational, scientific, or educational purposes. Colorado River
cutthroat trout are easily caught by anglers, making them particularly sensitive to recreationa fishery
impacts. Though existing fishing regulations are in most cases adequate, recreational fishing still poses a
potential threat for a couple of reasons. First, for the regulations to be effective, they must be followed
and enforced. Given declining budgets for state game agencies, there is no guarantee that there will be
adequate personnel to educate the public about the regulations and to enforce them. Second, to date,
complete and systematic surveys for Colorado River cutthroat trout have not occurred in all waters of the
three states. This leaves open the possibility that undiscovered waters containing remnant populations,
which are not protected by the existing fishing regulations, will be over-fished.

C) Disease or predation. The Colorado River cutthroat trout and other western native trout species are
threatened by whirling disease, an introduced and fatal parasite. Significantly, the Colorado Division of
Wildlife has stocked hatchery fish with whirling disease into streams within the historic range of the
Colorado River cutthroat trout and as a result one population of the native has already been infected.

Predation is also athreat to the continued existence of the Colorado River cutthroat trout because
introduced trout, such as brown, brook and rainbow, prey on young cutthroat. This predation is a factor
in the common displacement of Colorado River cutthroat trout by non-native trout.

D) Theinadequacy of existing regulatory mechanisms. There are currently no regulations that protect
the Colorado River cutthroat trout from take or habitat degradation, which as noted above is ongoing.
The three states with populations of Colorado River cutthroat trout have been taking voluntary action to
restore populations of Colorado River cutthroat trout, including devel oping a conservation strategy.
These actions usually involve finding streams with limited resource conflicts, and then removing
non-natives and transplanting or stocking hatchery raised Colorado River cutthroat trout into them. To
date, these actions have not resulted in substantial recovery of the species, primarily because state
conservation actions are contradicted by the past and present stocking of non-native trout within the
historic range of the Colorado River cutthroat trout by the same state agencies, and because most habitat
and populations occur on Federal lands, where the state’ s have little power to affect necessary changesin
management to remove resource conflicts. In addition, limited funding, human resources, and the
voluntary nature of the current and past conservation strategies has resulted in inconsi stent
implementation. Thus, the Colorado River cutthroat trout remains unprotected by substantive regulation.

(E) other natural or manmade factor s affecting its continued existence. The introduction and
subsequent spread of non-native trout presents one of the single greatest threat to the continued existence
of the Colorado River cutthroat trout. Brook and brown trout both out-compete and prey on native
cutthroat, usually leading to complete displacement; and rainbow trout readily hybridize with the native
leading to effective extinction of native stocks. Currently, 34% of remaining pure populations have
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sympatric ranges with non-native trout and an additional 29% are not protected by a barrier.

In large part because of non-native trout, but also habitat degradation, the Colorado river cutthroat trout
Is now found in exceedingly small and isolated streams. As aresult, most populations consist of far less
than 200 reproducing individual's, which is below minimum numbers to preserve genetic integrity and
population viability. This problem is furthered by the isolation of populations, precluding genetic
Interchange among populations. Populations in small streams are also highly subject to extirpation
caused by stochastic disturbances, such as drought, fire or flood. Once populations are lost to these
factors, there s little chance habitat will be recolonized because of the isolation of most current
populations.

In sum, there are very few remaining populations that are native and secure from all of the above threats.
Only 39 populations of Colorado River cutthroat trout in 122 miles of stream, for example, are
indigenous, genetically pure and secure from non-native trout and only two of these are also secure from
livestock grazing, logging, water diversion, roads, mining or habitat limitations.Considering al pure
populations, whether they are indigenous or not, there are only 15 that are secure from non-natives and
other threats. Thus, the Colorado River cutthroat trout isin critical need of protection under the
Endangered Species Act.
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|. SPECIES DESCRIPTION

Non-technical

During the breeding season, the Colorado River cutthroat trout (O.c. pleuriticus) is a striking crimson
color along the lateral line, ventral surface, and gill covers, often with equally striking shades of orange
and golden yellow laid over ayellowish or brassy background color (Figure 1). These colors become
darker with age. Juveniles and non-breeding adults typically have white bellies which gradually take on
color asfish increase in size (Behnke 1979 and 1992, Smith 1984). A variety of forms of Colorado River
cutthroat have been observed, with specimens from isolated populations showing widely varying patterns
of coloration and spotting, reflecting long-standing geographic isolation. The spotting pattern of fish
from the uppermost Green River system, for example, is more typical of interior cutthroat trout in general
--pronounced, rounded spots no larger than the pupil of the eye, concentrated on the caudal peduncle and
above the lateral line anterior to the dorsal fin. Alternately, fish from the Y ampa River Basin, farther to
the east and originally abutting the Continental Divide, more closely resemble the greenback cutthroat
trout, with spots larger than the pupil of the eye (Binns 1977; Behnke 1979). Historical accounts indicate
individual Colorado River cutthroat were commonly as large as 20 Ibs.(Benke 1979), whereas most adult
fish today are under 5 |bs. because of reduced habitat quality.

Technical

The Colorado River cutthroat trout has no single unique meristic trait, but rather a broad group of
distinctive features, some shared with the greenback cutthroat trout.For example, both subspecies
consistently show the highest scale counts of any recognized cutthroat subspecies. Lateral series scale
counts in the Colorado River cutthroat range from 170 to well over 200. Pure popul ations average more
than 180 scalesin the lateral series and more than 43 scales above the lateral line. Vertebrae numbers
range from 60 to 63, averaging 61 to 62. Gillrakers number from 17 to 21, with a mean values of 19.
Pyloric caeca range from 25 to 45 and average 30 to 40. Accepted pure-strain specimens are so rare as to
make a valid, unambiguous diagnosis of the subspecies difficult (Behnke, 1979).

Because of extensive hybridization with rainbow trout (O. mykiss), Binns (1977) published arating
system to determine the purity of pleuriticus populations in Wyoming, based on meristic traits. He
assigned grades ranging from "A" (purest) to "F" (least pure). Specimens of purity A through C were
considered acceptable representatives of the subspecies, and specimens currently considered by
examination of meristic traits to be of "pure strain” correspond to a Binns rating of "A." These specimens
have more than 180 scales aong the lateral line, fewer than 40.9 pyloric caeca, with 0 to 10 percent of
the specimens lacking basibranchial teeth, and with no variation in spotting patterns. "F" specimens, by
contrast, have 120-141 scales, more than 53.1 pyloric caeca, with 75-100 percent of the specimens
lacking basibranchial teeth and obviously variant spotting patterns differing from those quoted above.
Determination of the subspecies purity on meristics alone, however, has been determined to be unreliable
and subjective. Thus, genetic analysisis now commonly applied (Conservation Agreement and Strategy
for the Colorado River Cutthroat Trout, herein referred to as CAS 1999).
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Figure 1, Colorado River cutthroat trout.

Il. TAXONOMY

Thefirst description of the fish by Cope (1871), who designated it Salmo pleuriticus, was based on
specimens collected from the Green River at Fort Bridger, Wyoming, the Y ellowstone River, and the
South Platte River. Thus, Cope's original description included three presently accepted subspecies of the
cutthroat trout. In his description, Cope listed the Rio Grande system and the Bonneville Basin as part of
the range for the species, thus combining the range of atotal of five separate currently recognized
subspecies of cutthroat trout. The reason given by Cope for his assignment of full specific status for the
fish was the existence of a"kedl" found along the midline of the skull in one of the specimens (Gr.
pleurites, “connected to arib"). The "keel", however, was an artifact made by improper specimen
preservation--the skull had partially dried, causing the frontal bones of the skull to push together and
form aridge. Because no other name had been proposed for the indigenous trout of the Colorado Basin,
pleuriticus became the valid subspecific name when applied by Jordan in 1891 to these particular, fort
Bridger (Green River) fish. A full description of O c. pleuriticus was first published by Behnke and Zarn
(1976), over a century after the first collection. A close relationship between O. c. pleuriticus and both O.
c. virginalisand O. c. stomias has been postul ated, measured, and recounted by a number of observers
(Behnke, 1979, 1992; Shiozawa and Williams 1985; Trotter, 1987;) and it is thought that stomias and
virginalis are derived from pleuriticus via over-the-divide transfers from the Colorado to the Arkansas,
South Platte, and Rio Grande stream systems (Behnke 1992). In the hierarchy of relatedness, the Rio
Grande, greenback, and Colorado River cutthroats are a closely related group whose nearest relatives are
the Bonneville and Y ellowstone cutthroat (O. c. utah and O. C. bouvieri , respectively -- see Shiazoa
and Williams, 1992). This relationship bolsters the theory that pleuriticus and bouvieri arose from a
common ancestor which migrated over the Snake River divide and into the very ancient Colorado River
basin, approximately 50,000 to 70,000 years ago (Shiozawa and Williams 1985).

lll. DISTRIBUTION

Historic Distribution

The original pre-Columbian distribution of <i>pleuriticus</i> included all cool water habitats of the
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upper Colorado Basin above the present-day Glen Canyon Dam near Lee's Ferry (Figure 2). Thisarea
includes at least 16 large and distinct watersheds, including the Green River in Utah and Wyoming,
Blacks Fork in Utah and Wyoming, Y ampa River in Colorado and Wyoming, Little Snake River in
Colorado and Wyoming, Duchesne River in Utah, Blue River in Colorado, White River in Colorado,
Colorado River in Colorado, Gunnison River in Colorado, Dolores-San Miguel Riversin Colorado, San
Juan River in Colorado and New Mexico, Price River in Utah, San Rafael River in Utah, Dirty
Devil-Fremont River in Utah, Escalante River in Utah, miscellaneous streams of the Chaco Canyon and
Canyon de Chelley systemsin the Chuska Mountains of Arizonaand New Mexico, and Nine Mile
Canyon and miscellaneous other east-central Utah waters (Behnke, 1979, Duffield, 1990, Young et al.
1996). Various small streams from the Roan, East, and West Tavaputs plateaus could possibly account
for several more isolated populations of the subspecies, but their historical existencein thesetwo areasis
unknown at thistime. No native trout are known from Kanab Creek, the Paria River, the limestone
streams entering the Colorado River within the Grand Canyon, or from the Virgin River, the only other
major upper Colorado tributary, while the Gila River, the only major downstream tributary of the
Colorado, contains a separate fish fauna, including two non-cutthroat trout. In total, based on GIS data
compiled by Young et a. (1996) there were approximately 23,000 miles of perennial stream within the
historic range of the Colorado River cutthroat trout.

Figure 2, Historic and known present distribution of Colorado River cutthroat trout as of 1996. Present range does not
include some populations documented in CAS (1999) and Y oung et al. (1998). Historic range does not include lakes,
streamsin Arizonaand New Mexico and very large streams and rivers (those represented as polygons on USGS Digital
Line Graph 1:100K maps).

Presently, all populations of Colorado River cutthroat trout are restricted to habitats over 7,000 feet
elevation (Binns 1977). All populations in Wyoming, for example, are found above 8,000 feet,
excluding, Rock Creek, atributary of LaBarge Creek, which lies at 7500 feet. Historically, however, the
Colorado River cutthroat trout’ s range included portions of large rivers, such as the Green, Y ampa,
White, Colorado and San Juan (CAS 1999, Simon 1935, Trotter 1987). Additionally, lower reaches of
these large rivers are believed to have been suitable for migration during winter when water temperatures
are lower, perhaps explaining the Colorado River cutthroat’ s somewhat digunct distribution (CAS

1999).

Though the lower, desert portions of the Colorado basin were entirely lacking lacustrine, or lake
environments, large, natural, high-elevation lakes did occur in the system, some with severa thousand
acres of surface area and offering superb natural trout habitat for large populations of Colorado River
cutthroat trout. Larger lakes included Upper and Lower Green River, New Fork, Willow, Fremont, Half
Moon, Burnt, and Boulder lakes in the Green River system of Wyoming. In Utah, abundant stocks of
Colorado River cutthroat in 2600-acre Fish Lake at the head of the Fremont River were an important
source of food for the Ute Indians of the region, while Moon and Mirror Lakes in the Uinta Mountains
had ample populations. In Colorado, Colorado River cutthroat were abundant in Grand Lake, source of
the Colorado River. They were seined from the lake in large numbers, providing food for area settlers,
and, according to accounts in the 1870s, specimens of up to 20 pounds were taken (Trotter, 1987); they
were also found in abundance in Trappers Lake near the source of the White River, which has been
called "the Y ellowstone Lake of Colorado" because of its value as a cutthroat trout fishery and its
longstanding use as a source of spawn for stocking of other waters across the state (Drummond 1966).
These cutthroats still retain some markings and meristic traits of Colorado River cutthroat, but the
genetic purity of the entire stock has now been brought into question by a succession of both authorized
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and unauthorized plantings of rainbow trout and nonnative strains of cutthroat trout (Young et al., 1996).
Earlier stockings into the five Williamson Lakes, Californiain 1933 preserved an earlier, purer form of
the original Trappers Lake population (Trotter 1987).

V. NATURAL HISTORY AND HABITAT REQUIREMENTS

Habitat Requirements

Habitat requirements for the Colorado River cutthroat appear to be identical with other cutthroat
subspecies, and similar to the habitat requirements of other native North American trout (Joseph and
Sinning 1977). Typical of al cutthroat, Colorado River cutthroat live in clean, cool mountain streams,
preferably of moderate (6 % or less) gradient. Cutthroat streams in Wyoming, for example, generally
have gradients ranging from two to above 11 percent, with most over four percent. Most are cold, fed by
springs of 42 degreesto 52 degrees F (Binns 1977). Because these figure are based on the present range
of the species, however, they probably only represent a portion of the range of stream gradients and
temperatures necessary to sustain the native.

Colorado River cutthroat typically require water with a high dissolved oxygen content, low water
temperatures in the summer, and clean gravel for spawning. In addition, they requireriffle areas for food
production and habitat for young, and pools for overwintering, and summer rest. The number of pools
and riffles should be roughly equal for maximum population and biomass, balancing numbers of young
and old fish. In headwater streams, overwintering can occasionally be problematic for the trout, due to
lack of pools of sufficient size and the formation of anchor ice. Vegetation in the riparian zone needs to
be abundant enough to provide shade and cover (Propst and Mclnnis 1975, Wesche et a. 1987).

Colorado river cutthroat trout require a minimum stream-flow to survive. Since most of the flow of
regional streams comes as a springtime "pulse” from snowmelt, some streams provide good early-season
but very poor late-season habitat. A base flow in late summer/fall/winter that is above 50% of the
average annual flow is considered excellent, 25-50 % fair and below 25% poor (Binns and Eiserman
1979). The pH levels of cutthroat habitats should be 5 to 9, with a dlightly basic optimal range of 6.5 to
8.0 (Hickman and Raleigh, 1982).

Though cutthroats require cold water, in some cases stream temperatures can be too low for a successful
life cycle. For instance, in the high mountains of Colorado, Wyoming, and Utah, where many surviving
stocks of Colorado River cutthroat occur, cold snowmelt and low ambient temperatures can keep early
summer water temperatures extremely low, harming fish populations. In particular, eggslaid in the
spring will incubate for longer periods, waiting until water temperatures are sufficiently high for fry to
emerge. If the water remains too cold too long, the fish emerge too late in the year to have sufficient
growth to enable them to survive the winter months (Hubert et al. 1994; Harig and Fausch 1998). This
has been the cause of failure for many attempted introductions of cutthroat trout into extremely
high-elevation habitats.

For successful reproduction and survival, Colorado River cutthroat require agravel substrate with little
fine sediment. Fine sediment found on the stream bottom interferes with oxygen absorption by fertilized
eggs, severely reducing overall survival. Sedimentation can also cause or occur with widening of steam
channels, and changes in prey composition, reducing habitat quality for young and adults. Siltation of
cutthroat streams frequently occurs with upstream removal of vegetation by livestock, logging, or other
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anthropogenic causes. Loss of vegetation results in increases in water temperature, due to exposure of
the stream and its tributaries to more sunlight. Warmer water carries less oxygen, compounding problems
for the cutthroat.

Diet

Colorado River cutthroat, like other cutthroats, are known to be insectivorous. Y oung et a. (1997) found
that aquatic invertebrates comprised a majority of the Colorado River cutthroat trout’s diet and that
aquatic Diptera, Ephemeroptera and Trichoptera were selected in greater proportion than their
availability in aguatic drift. Though terrestrial invertebrates comprised a smaller proportion of the
cutthroat’ s diet than aquatic invertebrates diet, terrestrial Hymenoptera, Coleoptera, and Lepidoptera
were all selected in greater proportion than their availability in aguatic drift (Young et al. 1997). Bozek et
a. (1994) found that Dipterans were the most abundant order in the stomachs of young of the year
(YQOY), juveniles and adult Colorado River cutthroat trout. Ephemeroterans was second most common
for YOY and juveniles, whereas Trichopterans was second most common for adults. These findings are
similar to studies of other cutthroat species. The Rio Grande cutthroat, for example, were found to feed
on midge (Diptera) larvae, caddisflies (Tricoptera), and mayflies (Ephemeroptera), during the month of
June, according to a New Mexico Game and Fish D. J. project performed in the 1960s (F-22-R-788,
February, 1968). Another cutthroat subspecies, O. c. henshawi, were found to eat Daphnia pulex, a
minute freshwater crustacean, when under 6 centimeters, while larger individuals focus on the typical
benthic invertebrates (L uecke 1986). Terrestrial insects are al'so consumed during summer months, while
other freshwater crustaceans provide supplemental food. (vid. Sublette et al. 1990). While
piscivorousness has been found in other trout, including cutthroat (M cCaffe 1966 and Baxter and Simon
1970), Bozek et al. (1994) found no evidence for its existence, at least in one creek. Finally, because
many aquatic invertebrates feed on leaf litter and leaves that fall into streams or in turn feed on other
invertebrates that do, the food chain which supports Colorado River cutthroat is dependant on riparian
vegetation. Riparian vegetation is also at |east partly determinant of the numbers of terrestrial
invertebrates falling into streams. Thus, riparian vegetation plays avital role in providing food for the
fish, making populations of the fish extremely susceptible to riparian degradation caused by livestock
grazing and other factors.

Reproduction

Also typical of other stream cutthroats, Colorado River cutthroat trout spawn in the spring during
snowmelt (from April to July, depending upon latitude and elevation) over clean gravel. The redd sites
are scooped out from the bottom, the eggs laid and fertilized, then covered and shaped to form a
hydrofoil, allowing current to sweep rapidly over the redd, providing oxygen and food to the fertilized
eggs and embryos (Hunter 1991). Spawning istriggered in spring when water temperatures reach 44-46
degrees F. Following spawning, fry are metabolically "timed" to emerge when water temperatures are a
few degrees above spawning conditions. After the brief period between emergence from the redd and
depletion of the embryonic food supply contained in the yolk sac, the fry must then gather plankton and
other micro-organisms from the stream (Quinlan 1980). This food must be immediately available when
needed by the fry. Thus, there is a balance between the colder, better-oxygenated water available earlier
In the spring, against the more plentiful food supply later in the season, after the water has warmed.
Oxygen requirements of the eggs and fry of the cutthroat trout are particularly high.
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Some populations or individual females of related cutthroat trout spawn every other year. This pattern
may put the cutthroat at a disadvantage to two of its main competitors, the brook and brown trout. These
species aso spawn in the fall when water flows are stable, putting them at further advantage (Hubbard
1976). For Colorado River cutthroat, this and other disadvantages against the brook trout are particularly
telling, for the brook trout has an apparently unwavering tendency to force the decline and eventual
disappearance of Colorado River cutthroat, whenever the two species share the same habitat (vid. Y oung
1995).

Stream cutthroats may live to nine years, more often six, maturing sexually at three or four years. In
contrast, exotic trout species consistently reach sexual maturity at three years, giving them an additional
advantage over the cutthroat (McClane 1965, Hubbard 1976). Egg production by females depends on
their size and varies from 200 to 4000. Snyder and Tanner (1960) found the average fecundity of 16
Trappers Lake females (average length 290 mm.) to be 667 eggs. Thus, the potential for population
growth under optimal conditionsis extremely high for pleuriticus, asit isfor al native salmonids.

Co-occurring species

Colorado River cutthroat trout evolved with the speckled dace (Rhinichthys osculus yarrowi) within the
entire upper Colorado Basin. The subspecies evolved in the uppermost, northern watersheds of the basin
with the mottled sculpin (Cottus bairdi); it evolved with the mountain whitefish (Prosopium williamsoni)
and mountain sucker (Catostomus platyr hinchus) within in the Green River system, and with the Paiute
sculpin (Cottus beldingi) in the uppermost Colorado and Roaring Fork rivers. These fish can be
considered as competitors to some degree with Colorado River cutthroat for food and space. This
competition is thought to be minor, however, and the species seem to be able to thrive simultaneously in
secure, good-condition habitats. Loss of cutthroat stocks often blamed on the mountain whitefish
generaly can be better attributed to degraded stream habitat rather than inter specific competition (Binns
1977). Smaller forms compete with the young of the subspecies, larger forms with the mature. It can be
presumed that the large specimens from such waters as Grand L ake included scul pins and perhaps other
fishin their diet. Natural predators of Colorado River cutthroat and other cutthroat forms include garter
snakes, great blue and other herons, river otters, and raccoons, but natural predation likely has had little
effect on the species.

V. Population Status

Summaries of the Colorado River cutthroat’s status

There are two reliable and current sources of information on the distribution and status of the Colorado
River cutthroat trout--Y oung et al. (1996 and 1998) and a “ Tri-State Summary” found in an appendix to
CAS (1999). In an effort to compile all known information on the Colorado River cutthroat trout, Y oung
et al. (1996) used state databases, comprehensive surveys of state and federal land managers and
biologists, and areview of all existing literature to produce a comprehensive status review of the species,
titled * Conservation Status of Colorado River Cutthroat Trout.” The authors have continued to update a
spreadsheet of populations since publication of the status review, which we have obtained a copy of and
used for this petition (Young et. al. 1998). We aso obtained a copy of a Geographic Information
Systems (GIS) database created for the status review, which we have used to make several calculations,
including an estimate of miles of perennia stream within the Colorado River cutthroat trout’s historic
range. CAS (1999) similarly compiled all known information from the three state' s databases,
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Incorporating many, but not all populations, listed by Y oung et al. (1996 and 1998). We have used both
of these datasets to compile our own database of populations, which isincluded as an appendix to this
petition (Appendix 9). Where there was disagreement between Y oung et a. (1996) and CAS (1999) on
the purity of populations we counted the populations by the more optimistic assessment to be
conservative. For example, if CAS (1999) listed a population as unknown and Young et al. listed it as
pure, we counted it as pure. Similarly, if Young et al. listed a population as hybrid, but CAS (1999)
listed it as an A population we counted it as A. Similarly, we counted all A- populations as pure, even
though current evidence indicates they are slightly hybridized. Thusif anything, we have likely
overestimated numbers of pure populations. We also received information on populations from the Forest
Service and older state conservation plans for the species (Appendix 6). Neither of these sources alone
can be considered reliable, however, because we have no information on the genetic purity or viability of
populations listed by the Forest Service, not also listed in one of the two summaries noted above, and
because information in the older state plansis superceded by CAS (1999). Both databases referenced in
this document indicate the Colorado River cutthroat trout now occupies a small fraction of its historic
range.

In total, Young et a. (1998) list information for 381 populations. Of these, 217 are also listed in CAS
(1999), including 125 populations considered pure by one of the two summaries, 58 hybrid populations,
of which 19 are considered severely hybridized (EB-), and 34 populations of unknown purity (Table 1,
Appendix 1). Most of 164 populations not listed in CAS (1999) were of unknown genetic purity (95).
Many of these may have since been found to be hybridized or extirpated and that is why they were not
counted in CAS (1999). Of the others not listed in CAS (1999), 13 are pure and 56 are hybrid, of which
19 were aso listed in one of the state plans and determined to be severely hybridized (EB-). Thus, of the
381 populations identified by Young et a. (1996), 138 (36%) are considered pure (A or A-), 114 (30%)
are considered hybrids and 129 (34%) are unknown.

CAS (1999) identified 340 populations, of which 122 are not listed in Young et a. (1996) (Table 1). Of
these, ten are pure, six are hybrid (all >B) and 106 are unknown. Thus, in total between the two reviews,
there are 503 populations of which 148 (29%) are pure, 120 (24%) are hybrid and 235 (47%) are
unknown populations. One hundred and forty of the 233 unknown populations are from Utah, where to
date little progress has been made to identify the purity of populations.

We encountered some difficulty in correlating populations between Y oung et al. (1998) and CAS (1999)
and likely some populations were counted twice or two separate populations were counted asone. This
is because CAS (1999) did not identify the specific drainage that streams were found in. In addition, as
time passes new populations will be found or identified as pure and others will likely be found to have
disappeared. Thus, the figures above represent a best estimate of current populations based on available
information. Though future estimates may obtain slightly different numbers because of new information
or difference in interpretation, thiswill not alter the fact that the Colorado River cutthroat trout occupies
asmall portion of itsrangein arelatively small number of isolated, headwater streams.

Table 1, number and purity of Colorado River cutthroat trout populations, according to two summaries.

Sour ce Pure Hybrid Hybrid £ B- Total hybrid Unknown
Young et a. 13 37 19 56 95
Young et a./CAS 125 39 19 58 34
CAS 10 6 0 6 106
Total 148 82 38 120 235
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Conservation Populations

That there are only approximately 503 populations of Colorado River cutthroat isitself cause for
concern, particularly considering that most occur in small, isolated headwater streams (see below).
Because this figure includes hybridized, unknown and stocked populations, however, it exaggerates the
status of the Colorado River cutthroat trout. Additionally, many of these populations have sympatric
ranges with exotic trout or are threatened by continuing habitat degradation. Of the 318 populations
originally identified by Y oung et al. (1996), they identified only 20 that could be considered
“conservation populations,” defined as indigenous, pure, alopatric above a barrier and not in arecently
stocked watershed. We updated this list considering all 503 populations identified by Young et a. (1998)
and CAS (1999), using the same definition and taking into consideration additional information. This
analysisindicates there are currently 38 populationsin 119 miles of stream (based on stream miles listed
in CAS (1999) that can be considered conservation populations (Table 2). Thus, very few popul ations
retain the original genetic make-up of the subspeciesin the streams where they evolved and are secure
from nonnative trout.

Table 2, streams with conservation populations of Colorado River cutthroat trout.
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Stream Source State Stream miles | # of adults

Abrams Creek TSS, Young et al. Colorado 1 100
Augustora Creek TSS, Young et a. Colorado 0.5 30
Beaver Creek TSS Colorado 55 2700
East Meadow Creek TSS, Young et al. Colorado 2 105
French Gulch TSS, Young et al. Colorado 2 300
Hahn Creek TSS, Young et al. Colorado 2 400
Hermosa Creek, SF TSS, Young et al. Colorado 2.3 715
Little Green Creek TSS, Young et al. Colorado 2 500
N.F. Little Green Cir. TSS, Young et al. Colorado 1 790
Lost Trail Creek TSS, Young et al. Colorado 1 100
Mitchell Creek TSS, Young et al. Colorado 2 500
W.F. Navagjo R. TSS, Young et al. Colorado 3.6 385
Oliver Creek TSS, Young et al. Colorado 3 600
Pagoda Creek TSS, Young et al. Colorado 4 800
PiedraRiver, EF TSS, Young et al. Colorado 9 6830
Rocky Fork Creek TSS, Young et al. Colorado 4 1000
Spruce Creek (#1) TSS Colorado 0.5 55
Little Taylor Cr. TSS Colorado 25 660
Carr Creek TSS, Young et al. Colorado 9 200
Columbine Creek TSS, Young et al. Colorado 1 250
Roan Creek TSS, Young et al. Colorado 5 250
Little Vasquez Cr. TSS, Young et al. Colorado 2 100
S.F. Little Vasquez Cr. TSS, Young et al. Colorado 1 50
Alisha Creek TSS, Young et al. Wyoming 0.6 50
Bachelor Creek TSS, Young et al. Wyoming 1 50
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N.F. Beaver Cr. TSS, Young et al. Wyoming 34 200
Dale Creek TSS, Young et al. Wyoming 2 50
Green Creek TSS, Young et al. Wyoming 0.8 100
Haggarty Creek TSS, Young et al. Wyoming 3.6

Irish Canyon Cr. TSS, Young et al. Wyoming 11 1000
N.F., W.B. Little Snake River, TSS, Young et al. Wyoming 7.2 500
Roaring Fork, Little Snake River TSS, Young et al. Wyoming 2 500
Standard Creek TSS, Young et a. Wyoming 17 100
Ted Creek TSS, Young et al. Wyoming 2 20
Rock Creek TSS, Young et al. Wyoming 25 100
Belvidere Ditch TSS, Young et al. Wyoming 12.8 500
Happy Creek TSS Wyoming 0.7 50
Rhodine Creek TSS Wyoming 2 50
Total 119.2 20690

In contrast to Young et a. (1996), CAS (1999) uses a much broader definition of “conservation
population.” Based on a proposed USFWS policy that extends Fish and Wildlife responsibility for
conserving species to hybridized populations that retain most characteristics of pure natives (50 CFR Part
424, 61 FR26), CAS (1999) defines all populations rated as B or better as a*“ conservation population,”
including stocked and transplant popul ations and ones that are sympatric with exotic trout. We concur
that Fish and Wildlife and the states should work to conserve slightly hybridized populations, particularly
until pure populations are more secure. When determining conservation priorities and the status of the
Colorado River cutthroat trout, however, there is afundamental difference between native, pure
populations and stocked, transplanted or hybridized populations. Thisis not simply a question of
semantic accuracy over the meaning of a“conservation population,” but has direct bearing on the
conservation of genetic diversity in the population as a whole. Pure,indigenous populations represent the
original genetic strain from a particular stream or watershed, which once lost can not be reproduced. In
contrast, stocked populations are hatchery raised fish often carrying the genetic diversity of only a
relatively small number of individuals, which did not evolve in the stream where they have been placed.
Using brood stock from hatcheries can lead to a number of problems, including loss of genetic diversity
both within populations and among populations, inbreeding depression and domestication (Allendorf and
Phelps 1980, Busack and Currens 1995). Behnke (1992) states:

“A concern for this and other hatchery brood stocks developed from wild stocksis |oss of
genetic variability. Allendorf and Phelps (1980), for example, found that a Montana stock
of westslope cutthroat trout suffered a 57% reduction in the proportion of polymorphic gene
loci after only 14 years of hatchery cultivation.”

Thus, it islikely that many populations introduced from brood stock suffer from reduced genetic
variability. Similarly, transplant populations, though they may represent arare strain, do not likely
preserve genetic diversity to the same degree as indigenous popul ations because of founder effects,
particularly if asmall number of fish are used to start the new population. Additionally, local adaptations
that allowed fish to survive in one stream may not apply in another, resulting in lowered population
fitness (see Epifanio and Nickum 1996). Hybrid populations may carry some of the original genetic
diversity of populations that evolved within the stream or watershed, but have lost a portion of this
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diversity to genes from a separate species or subspecies. Additionally, hybridized populations are likely
less viable in the long-term because hybridization can lead to outbreeding depression and other problems
(Leary et al. 1995). Finally, because populations that are sympatric with exotic trout are unlikely to
persist in the long-term (e.g. Peterson and Fausch 1998), it exaggerates the species status to count them
as conservation populations. Thus, while it is important to protect these populations, giving them the
same status as allopatric, pure and indigenous popul ations provides an inaccurate assessment of the
species status, particularly regarding conservation of genetic diversity.

Based on their broad definition, CAS (1999) states:

“The numbers of, and stream mileage or |ake acreage occupied by, conservation populations
of CRCT with genetic purity ratings of B, B+, A- or A totaled 161 in a minimum of 524
stream miles and 12 in 601 lake acres.”

Inexplicably, the tri-state summary in CAS (1999) which presumably is what they based their figures on,
includes only 156 populations listed as having a genetic purity of B or better. Based on information in
both CAS (1999) and Young et a. (1998), we have determined that of these 156 stream populations only
78 (50%) are indigenous and pure (A or A-), only 66 (42%) are allopatric and above a barrier (secure