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EXECUTIVE SUMMARY

This status review examines coastal cutthroat trout (Oncorhynchus clarki clarki) in
California, Oregon, and Washington to determine whether they face a risk of extinction if present
conditions continue. The National Marine Fisheries Service (NMFS) initiated this status review,
which was also requested by a 1997 petition seeking listing of all O. c. clarki in those three states
as threatened or endangered under the federal Endangered Species Act (ESA). The NMFS
decision to conduct this status review follows the agency's announcement, in response to earlier
petitions and to general concerns about the status of Pacific salmon throughout the region, to
initiate ESA status reviews for all species and populations of anadromous salmonids, including
coastal cutthroat trout, in Washington, Idaho, Oregon, and California.

The ESA allows listing "distinct population segments" of vertebrates and named species
and subspecies. The policy of the NMFS on this issue for anadromous Pacific salmonids is that a
population will be considered "distinct" for purposes of the ESA if it represents an evolutionarily
significant unit (ESU) of the species as a whole. To be considered an ESU, a population or
group of populations must 1) be substantially reproductively isolated from other populations, and
2) contribute substantially to the ecological or genetic diversity of the biological species. Once
an ESU is identified, a variety of factors related to population abundance are considered in
determining whether a listing is warranted.

A team of NMFS scientists conducted this status review, which the ESA stipulates be
based on the best available scientific and commercial information. This Biological Review Team
(BRT) reviewed and evaluated information from federal, state, and tribal fisheries agencies, as
well as individuals.

The BRT did not as part of this review evaluate likely or possible effects of conservation
measures, and therefore did not make recommendations as to whether identified ESUs should be
listed as threatened or endangered. The BRT did, however, draw conclusions about the risk of
extinction faced by ESUs under the assumption that present conditions will continue.

Umpqua River Coastal Cutthroat Trout

A status review of coastal cutthroat trout from the Umpqua River basin in southern
Oregon was conducted by the NMFS in 1994. The BRT for that review concluded that all life-
history forms in the Umpqua River were part of the same ESU but was unable to reach a
conclusion on the ESU's geographic extent. The BRT also concluded that the anadromous
portion of the ESU was precarious and that its loss would be an ESA concern; anadromy is based
(at least in part) on genetics and contributes substantially to the ESU's ecological/genetic
diversity.

- In July 1996, the NMFS published a final rule listing Umpqua River cutthroat trout as an
endangered species. However, in doing so, NMFS committed to reevaluate the status of the
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species within 2 years. This current coastwide review of coastal cutthroat trout reevaluates
biological data on the status of the Umpqua River species and identifies Umpqua River coastal
cutthroat trout as part of a larger Oregon Coast ESU, which is evaluated as part of this review.
This review, however, does not completely resolve the Umpqua River ESU boundary question,
and the possibility that smaller ESUs should be recognized has not been excluded.

Difficulties in Reviewing Coastal Cutthroat Trout Status

Reviewing the status of coastal cutthroat trout was difficult because they are one of the
most biologically diverse and least-studied groups of West Coast salmonids. Two factors made
ESU determination and risk assessment for this group especially challenging:

e Relevant biological information on the subspecies is meager compared to data collected
for Pacific salmon because, as cutthroat trout are not a commercial species, much of the
information useful for their management and conservation is obtained only incidentally
during biological surveys for commercially caught Pacific salmon species.

e Coastal cutthroat trout express a wide diversity of life-history attributes. This diversity
includes several migratory pathways: They may migrate to estuaries and other marine
environments (a form known either as "anadromous" or "sea run"); they may remain in
fresh water (freshwater forms) as river/lake migrants or in upper headwater tributaries as
nonmigrants; or they may follow migratory pathways that combine these behaviors.
Genetic and environmental influences on these migratory pathways and life-history
attributes are poorly understood.

The BRT felt strongly that life-history forms in each ESU represent diverse genetic and
phenotypic resources important to its evolutionary ecology, and the BRT unanimously concluded
that each ESU include all of these life-history forms. Team members concurred that loss of any
individual life-history form could increase risk to the ESU as a whole.

Another challenging problem for the BRT was to evaluate the significance of various
migration barriers that separate the different life-history forms of coastal cutthroat trout in some
watersheds. The BRT was divided on whether populations above long-standing barriers (i.e.,
those that effectively preclude migration for hundreds or even thousands of years) should be
included in ESUs. The primary argument for inclusion centered on the fact that populations
above barriers are often most closely related to those below them; this close relationship makes it
unclear to which ESU above-barrier populations would belong if not to the ESU including
below-barrier populations. The argument for exclusion focused on the complete reproductive
isolation between the above- and below-barrier populations and, consequently, the different
evolutionary trajectories followed by these groups of populations. Only under very special
circumstances would the above-barrier populations be useful in recovery of the below-barrier
~ populations.

This problem also involved barriers that permit some one-way migration (i.e.,
downstream migration of smolts but not upstream passage of adults). The majority of BRT
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members believed that populations above these barriers should be included in ESUs. The basis
for this conclusion is two-fold: 1) populations above barriers may contribute demographically
and genetically to populations below them, even if the frequency of successful one-way migrants
per generation is low, and 2) populations above barriers may represent genetic resources shared
by populations below them (and thus may be a significant component of diversity for an ESU).

Coastal Cutthroat Trout ESUs

The BRT considered several possible ESU configurations for this subspecies based on
biogeographic, life history, and genetic information. After considerable discussion, a majority of
BRT members supported a scenario involving six ESUs: Puget Sound, Olympic Peninsula,
Southwestern Washington/Columbia River, upper Willamette River, Oregon Coast, and Southern
Oregon/California Coasts. Alternative scenarios considered at length by the BRT were 1) a
single ESU corresponding with the range of coastal cutthroat trout and 2) multiple ESUs
corresponding to small geographic units, such as major river basins. However, the BRT
ultimately concluded that available information best supported the scenario of six ESUs. These
six ESUs show strong similarities to ESUs designated for other species, especially coho
(O. kisutch) and chinook (O. tshawytscha) salmon, and steelhead (O. mykiss); however, there are
significant dissimilarities that reflect species differences in genetic structure and life-history variation.

Figure ES-1 shows the six ESUs; descriptions follow.

1) Puget Sound ESU

This proposed ESU includes populations of coastal cutthroat trout that enter protected
marine waters in northwestern Washington; its boundaries correspond roughly with the Puget
Lowland ecoregion.

Life-history data indicate that coastal cutthroat trout from Puget Sound generally smolt at
a smaller size and younger age than those entering coastal marine waters. Genetic data indicate
that these populations are separated from those in southwestern Washington and farther south.
Populations in Puget Sound and Hood Canal and on the Olympic Peninsula are highly
heterogeneous genetically; nevertheless, some evidence exists for coherent genetic separation of
Olympic Peninsula populations from those in the eastern Strait of Juan de Fuca, northern Puget
Sound, and Hood Canal. Populations in Hood Canal and along the Strait of Juan de Fuca are
distinctive but show no clear evidence of a transition zone between Puget Sound and
southwestern Washington. There are genetic distinctions between populations from the upper
Nisqually River (a system in southern Puget Sound with strong glacial influences) and other
southern Puget Sound populations. Based primarily on these life-history and genetic patterns, the
BRT concluded that this ESU includes all streams in Puget Sound and the Strait of Juan de Fuca
west to, and including, the Elwha River. The northern boundary for this ESU is unclear, but
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unpublished data lend support to the hypothesis that this ESU extends into southern British
Columbia, including populations along eastern Georgia Strait north of Vancouver.

In general, this ESU's boundaries reflect an ecoregion in which river drainages have
relatively high flows due largely to high precipitation, snow melt, and temperatures moderated
by the marine environment. The southern and western boundaries are similar to those previously
identified for chinook, coho, chum (O. keta), and pink (O. gorbuscha) salmon, and steelhead.
The northern boundary differs from the one for chinook and coho salmon (which does not extend
into Canada) and for pink, chum, and coho salmon (which does not include eastern Vancouver
Island).

2) Olympic Peninsula ESU

This proposed ESU includes coastal cutthroat trout in populations from the Strait of Juan
de Fuca west of the Elwha River and coastal streams south to, but not including, streams that
drain into Grays Harbor. The proposed boundaries of this ESU are similar to those for steelhead
and coho salmon. Support for this ESU relies primarily on the ecological distinctiveness of this
area, which is characterized by high precipitation, cool water temperatures, and relatively short
high-gradient streams entering directly into the open ocean.

Coastal cutthroat trout from this area are relatively large as smolts, and a higher
proportion appears to mature at first return from seawater than is the case in most Puget Sound
populations. Olympic Peninsula populations are genetically distinctive, but show a greater
similarity to populations in Puget Sound and Hood Canal than to those along the Strait of Juan de
Fuca east of the Elwha River.

Based primarily on these genetic data, a minority of the BRT concluded that populations
from the Olympic Peninsula should be considered part of a combined Puget Sound-Olympic
Peninsula ESU. Other BRT members pointed out that the Olympic Peninsula ESU may
represent a genetic transition zone between the Puget Sound and Southwestern
Washington/Columbia River ESUs.

3) Southwestern Washington/Columbia River ESU

The proposed boundaries of this ESU are similar to the Southwestern Washington/Lower
Columbia River ESU for coho salmon and extend upstream in the Columbia River to Celilo
Falls. Support for this ESU designation comes primarily from ecological and genetic
information. Ecological characteristics of this region include the presence of extensive intertidal
mud and sandflats, similarities in freshwater and estuarine fish faunas, and substantial differences
. from estuaries north of Grays Harbor and south of the Columbia River. The coastal cutthroat
trout samples from southwestern Washington show a relatively close genetic similarity to
samples from the Columbia River.
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A minority of the BRT supported a split of Columbia River from southwestern
Washington coastal cutthroat trout populations. Tagging and recovery data for chinook, coho,
and chum salmon indicate different marine distributions for fish from the two areas. The limited
dispersal ability of anadromous cutthroat trout may restrict genetic exchange among populations
in the two areas, which exhibit different physical estuarine characteristics. Also, an important
salmonid parasite, Ceratomyxa shasta, occurs in the Columbia River but has not been observed
in Willapa Bay or Grays Harbor. However, the majority of BRT members concluded that
available data did not provide compelling evidence for splitting populations along the
southwestern Washington coast from those in the Columbia River.

4) Upper Willamette River ESU

Cutthroat trout are one of only three species of anadromous Pacific salmonids that
historically occurred above Willamette Falls. Upper Willamette River populations of the other
two species (spring chinook salmon and winter steelhead) have been identified as separate ESUs
in previous status reviews, based on ecological factors, substantial genetic differences from other
Columbia River populations, and physical and hydrological conditions.

The upper Willamette River above the falls encompasses a large area with considerable
habitat complexity that evidently supports several different populations of coastal cutthroat trout.
- Based on information provided by the Oregon Department of Fish and Wildlife, Willamette Falls
in its present configuration is a nearly complete barrier upstream and downstream in summer and
early fall to anadromous fish, including summer steelhead as well as coastal cutthroat trout. The
BRT concluded that the upper Willamette River has probably never supported a substantial
anadromous population of cutthroat trout, although freshwater forms are common. Upper
Willamette River coastal cutthroat trout exhibit a genetic structure consistent with the hypothesis
that the falls is a strong reproductive barrier between populations above and below it.
Ceratomyxa shasta in the Willamette River below the Marys River and high temperatures in the
lower Willamette River in summer and fall probably limit the survival of the very few migrants
known to drop over the falls. Although the populations above the falls are highly heterogeneous
genetically with several outlier populations, they form a somewhat coherent cluster of
apparently isolated and semi-isolated populations.

A number of factors—physical and genetic evidence of a migration barrier, habitat and
ecological differences above and below Willamette Falls, and the lack of anadromous
populations and prevalence of freshwater migratory forms above the falls—led the majority of
the BRT to conclude that coastal cutthroat trout above Willamette Falls should be considered a
separate ESU. ’

~ 5) Oregon Coast ESU

Genetic data indicate marked genetic differences between coastal cutthroat trout from
coastal Oregon and those in the Columbia River and along the Washington coast. Samples of
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coastal cutthroat trout south of the Columbia River indicate a large heterogeneous group of
populations along the Oregon coast. Furthermore, several ecological differences exist between
rivers along the Oregon coast and those farther north. The Oregon coast is characterized by
relatively high precipitation, moderate temperatures, and short low-gradient streams with few
migration barriers. Tagging studies in Alaska and elsewhere indicate that anadromous cutthroat
trout follow shorelines when in seawater; thus, the known migratory patterns of this species are
consistent with the hypothesis that the Columbia River, which is several miles wide and relatively
deep at its mouth, is a migratory barrier between coastal populations in Oregon and Washington.

The proposed boundaries of this ESU are similar to the ESUs identified for coho and
chinook salmon and steelhead. The southern boundary of this proposed ESU is at Cape Blanco,
Oregon. Genetic data provide only weak evidence for a split between populations north or south
of Cape Blanco, but ecological data support it. The Cape Blanco area is a major biogeographic
boundary for many marine and terrestrial species and has been identified as an ESU boundary for
chinook and coho salmon and steelhead on the basis of strong genetic, life-history, ecological,
and habitat differences north and south of this landmark. Also, unpublished meristic data point
to a difference between coastal cutthroat trout populations north and south of Cape Blanco
(Williams unpubl. data).

6) Southern Oregon/California Coasts ESU

A majority of the BRT members concluded that populations of coastal cutthroat trout
from Cape Blanco south to the southern extent of the subspecies' range represent a separate ESU.
Several members did not consider the genetic and ecological data strong enough to support this
split. However, as described above, meristic (and, to some extent, genetic) information lends
support for a separate coastal cutthroat trout ESU south of the major biogeographic boundary at
Cape Blanco. In addition, the limited dispersal capability of coastal cutthroat trout and anecdotal
evidence for marked differences in population dynamics for populations north and south of Cape
Blanco support a split at that landmark. Finally, the majority of river systems in this ESU are
relatively small with limited estuaries and heavily influenced by a maritime climate. Many of
these systems are characterized by physical and thermal barriers to movement by anadromous
fish; notable systems that lack such barriers are the Eel, Klamath, Rogue, and Trinity rivers.

Assessment of Extinction Risk

The ESA defines "endangered species" as "any species which is in danger of extinction
throughout all or a significant portion of its range." "Threatened species" is defined as "any
species which is likely to become an endangered species within the foreseeable future throughout
all or a significant portion of its range." According to the ESA, the determination of whether a
species is threatened or endangered should be made on the basis of the best scientific information
available regarding the species' status, after taking into consideration conservation measures
proposed or in place.
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One of the most challenging aspects of risk assessments for coastal cutthroat trout is the
scarcity of available information. This lack of data is far more pervasive than for other species of
Pacific salmonids. Current or historical abundance information, especially for adult coastal
cutthroat trout, is available for only a very small proportion of the known populations within any
ESU. In contrast to status reviews of the other species of Pacific salmonids, the BRT for coastal
cutthroat trout had to base its risk evaluations more heavily on abundance estimates for a small
number of populations spanning only a few years, on presence/absence data, and on professional
judgements by biologists familiar with coastal cutthroat trout in specific geographic regions.
Information on risks from hatchery-origin fish and on hybridization with steelhead and rainbow
(the freshwater form of O. mykiss) trout also is very limited for coastal cutthroat trout.

The BRT wrestled with a fundamental dilemma stemming from the lack of data, which
can result in two alternative conclusions:

e There is insufficient evidence to demonstrate that coastal cutthroat trout are at significant
risk of extinction

o There is insufficient evidence to demonstrate that coastal cutthroat trout are not at
significant risk of extinction

This dilemma existed for many of the coastal cutthroat trout ESUs. For some BRT
members, uncertainty about a given ESU's status stemming from insufficient information and
from a collective sense among many local biologists that coastal cutthroat trout were in decline
led to a conclusion that there is a risk of extinction. For other BRT members, insufficient
information led to a conclusion that there is not significant risk. The BRT stressed that the latter
conclusion does not necessarily indicate that an ESU is healthy; rather, it may simply indicate
that there is insufficient information to demonstrate that it is not healthy.

Summary of BRT Risk Conclusions

¢ A majority of BRT members concluded the Puget Sound, Olympic Peninsula, and
Southern Oregon/California Coast ESUs are not presently in danger of extinction, nor are
they likely to become so in the foreseeable future. For each of these three ESUs, a
minority of the BRT believed there is a likelihood of endangerment in the foreseeable
future.

e All BRT members agreed that the Oregon Coast ESU is not presently at risk of
extinction, but the team was evenly split on whether the ESU is likely to become
endangered in the foreseeable future.

e The BRT unanimously concluded that the Southwestern Washington/Columbia River
ESU is likely to become endangered in the foreseeable future. The conservation status of
the ESU in the upper Willamette River, a tributary of the Lower Columbia River, was not
formally evaluated by the BRT because available evidence indicates that few if any
anadromous coastal cutthroat trout are produced in this ESU.

‘A summary of the rationale for risk conclusions for each ESU follows.

&
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Puget Sound ESU

The BRT noted with concern that there are few existing data relative to those for
steelhead and Pacific salmon concerning historical and present abundance of coastal cutthroat
trout in the Puget Sound ESU region. Anecdotal reports suggest relatively high abundance of
coastal cutthroat trout in northern Puget Sound and low abundance in southwestern Puget Sound
streams. There are some data indicating that juvenile coastal cutthroat trout are relatively well
distributed in the Skagit and Stillaguamish river basins and along the Strait of Juan de Fuca. The
BRT acknowledged that widespread habitat degradation and loss has occurred in the Puget
Sound region. This reduction in habitat capacity constitutes an important and ongoing risk to
coastal cutthroat trout that has not been well quantified.

Trend data for this ESU available to the BRT were from downstream migrant and adult
counts for a few streams. Apparent declines in downstream migrants in the Skagit River basin
may not accurately depict coastal cutthroat trout abundance—but may at best be rough indicators
of true trends—because the trap locations and dates trapped were designed to estimate coho
salmon smolt numbers. Increases in coastal cutthroat trout smolt numbers in some eastern Hood
Canal streams coincided with declines in coho salmon abundance, suggesting to the BRT that
interactions between these two species may be reducing the abundances of coastal cutthroat trout
in some streams. Historical estimates of smolt abundance were not available, so no definitive
conclusions about the risks to coastal cutthroat trout populations could be made from smolt count
data.

In addition to information about population sizes and trends in abundance for coastal
cutthroat trout in this ESU, the BRT considered another important risk factor—the potential loss
of life-history diversity. The anadromous life-history type in particular appears to be declining in
some streams. However, the BRT believed that risks to the ESU's integrity and long-term
sustainability due to loss of life-history diversity were relatively low compared to those of the
other five coastal cutthroat trout ESUs, which have more streams with documented declines in
anadromous life-history types. The influence of hatchery coastal cutthroat trout in the Puget
Sound ESU is probably low compared to the scale of hatchery propagation of other Pacific
salmon.

A majority of the BRT members believed the Puget Sound ESU is not presently in danger
of extinction, nor is it likely to become so in the foreseeable future. A minority believed that the
ESU is likely to become endangered in the foreseeable future. The uncertainty underlying these
assessments was high: most BRT members reported certainty scores of 2 or 3 for their risk
evaluations. The BRT concluded that widespread, often irreversible, degradation of freshwater
and estuarine habitat has occurred, due to effects of development, logging, and agriculture. Thus,
extant habitat capacity is clearly lower than historical levels. A number of biologists familiar
with coastal cutthroat trout believe fishing mortality on cutthroat trout is an important source of
risk. The BRT expressed concern that historical and continuing reduction in habitat quality,
combined with very little information with which to assess status, led to great uncertainty in
evaluating risk for Puget Sound coastal cutthroat trout.

L]
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Olympic Peninsula ESU

The BRT had very little information to estimate population abundances for coastal
cutthroat trout in this ESU. The general impression from state and tribal fisheries biologists is
that juvenile coastal cutthroat trout are widely distributed in streams along the western Strait of
Juan de Fuca and northern Washington coast, and the BRT believed there are probably some
highly productive coastal cutthroat trout streams in this region. On the other hand, the BRT
acknowledged that ongoing habitat destruction, primarily from logging and associated activities
continue to be a source of risk to coastal cutthroat trout in many Olympic Peninsula streams.

The only quantitative data available to the BRT for this ESU were counts of downstream
migrants on tributaries of the Clearwater (1978-present), Dickey (1992-1994), and Hoko (1986-
1989) rivers and in Salt Creek along the Strait of Juan de Fuca (1998). The trends among
Clearwater tributaries were mixed. The BRT did not weigh increasing trends from the Hoko
River heavily in its risk determinations because these data are not current; the Dickey River
trends were also not weighed heavily because they are based on only 3 years of trapping
designed to estimate coho salmon production. It was difficult to interpret outmigrant data
because of a lack of smolt-to-adult survival estimates and because production declines may have
occurred before 1981, when earliest data collection began.

The BRT indicated that the risks to the Olympic Peninsula ESU from loss of life-history
diversity were relatively low. This ESU received a lower risk score for this source of risk than
did any other ESU. Risks associated with hatchery coastal cutthroat trout also are considered
low in this ESU.

A majority of the BRT concluded that the Olympic Peninsula ESU is not presently in
danger of extinction, nor is it likely to become so in the foreseeable future. One member
considered the ESU likely to become endangered in the foreseeable future. These risk
evaluations, however, must be considered in light of the very high uncertainty expressed by the
BRT. Certainty scores for this risk assessment were the lowest of all of the cutthroat trout ESUs,
with most of them 1 or 2. The BRT believed that there are indications of productive cutthroat
trout habitat to support this ESU, but information was not available to confirm such a possibility.
Continuing habitat degradation throughout the region was a significant source of concern to the
BRT.

Southwestern Washington/Columbia River ESU

According to the Washington Department of Fish and Wildlife, the southwestern
Washington-Lower Columbia River region historically supported healthy and highly productive
coastal cutthroat trout populations. Coastal cutthroat trout, especially the freshwater forms, may
still be widely distributed in most river basins in this region, although probably in numbers lower
than historical population sizes. Severe habitat degradation throughout the Lower Columbia
River area has contributed to dramatic declines in anadromous coastal cutthroat trout populations
and two near extinctions of anadromous runs in the Hood and Sandy rivers. The BRT was
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concerned about the extremely low population sizes of anadromous cutthroat trout in Lower
Columbia River streams indicated by low incidental catch in salmon and steelhead recreational
fisheries and low trap counts in a number of tributaries throughout the region. In contrast, local
biologists told the BRT that freshwater forms of coastal cutthroat trout are widespread in streams
throughout the region.

In the southwestern Washington portion of this ESU, trends in anadromous adults and
outmigrating smolts are all declining. Returns of both naturally- and hatchery-produced coastal
cutthroat trout in almost all Lower Columbia River streams have been declining markedly for the
last 10 to 15 years.

A significant risk factor for coastal cutthroat trout in this ESU is reduction in life-history
diversity. The limited information available suggests that, in many streams, freshwater forms of
coastal cutthroat trout are widely distributed and in high abundances relative to anadromous
cutthroat trout in the same stream. The BRT believed that smolt production by freshwater forms
does occur, but that it has not resulted in demonstrably successful reestablishment of anadromous
forms. Habitat degradation in stream reaches accessible to anadromous cutthroat trout and poor
ocean and estuarine conditions probably have combined to severely deplete this life-history form
throughout the Lower Columbia River Basin. Without the appropriate freshwater and estuarine
habitat for expression of the anadromous life history, a greater risk of extinction may occur. The
significance of this reduction in life-history diversity to the integrity of the ESU and the
likelihood of its long-term persistence were major sources of concern to the BRT.

Negative effects of hatchery coastal cutthroat trout may be contributing to the risks facing
natural coastal cutthroat trout in this ESU. The Lower Columbia River tributaries are the only
streams in Washington still receiving hatchery-origin coastal cutthroat trout, although the total
numbers of released hatchery fish have been substantially curtailed recently. The BRT
emphasized that the ultimate effects of hatchery fish depend on the relative sizes of hatchery and
natural populations, the spatial and temporal overlap of hatchery and natural fish throughout their
life cycles, and the actual extent to which hatchery fish spawn naturally and interbreed with
naturally produced fish. In addition, the extent to which natural coastal cutthroat trout are
incidentally harvested in fisheries targeting hatchery coastal cutthroat trout and other salmonids
also affect the magnitude of the risks to coastal cutthroat trout due to hatchery fish.

The BRT was unanimous in concluding that the Southwestern Washington/Columbia
River ESU was likely to become endangered in the foreseeable future. Certainty scores ranged
from 2 to 4; although these scores reflect only a moderate degree of certainty regarding the risk
assessment, they were on average higher than for any other ESU. The BRT was especially
concerned about the widespread declines in abundance and small population sizes of anadromous
cutthroat trout throughout the Lower Columbia River. The severe reductions in abundance of
this life-history form could have deleterious effects on the ability of this ESU to recover from
widespread declines. Reductions in the quantity and quality of nearshore ocean, estuarine, and
riverine habitat have probably contributed to declines, but the relative importance of these risk
factors is not well understood. The BRT was encouraged by recent steps taken by the states of
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Washington and Oregon to reduce mortality in this ESU due to directed and incidental harvest of
coastal cutthroat trout.

Upper Willamette River ESU

The conservation status of this ESU was not formally evaluated by the BRT. Since few
anadromous cutthroat trout are produced in this ESU, the U.S. Fish and Wildlife Service has
jurisdiction for these populations.

Oregon Coast ESU

Coastal cutthroat trout in the Oregon coastal region occur mostly in small populations
that are relatively widely distributed. Most of the abundance information considered by the BRT
for this ESU was for juveniles and smolts, with the prominent exception of adult counts at
Winchester Dam on the North Umpqua River. In general, the BRT was encouraged by the
numbers of juveniles in coastal streams with relatively large basins. These data are available for
only the last 2 years, however, so it is not known how well these juvenile counts translate into
adult abundances or longer-term population trends.

Conflicting information about the abundance and distribution of coastal cutthroat trout in
the South Umpqua River basin suggested to the BRT that there is insufficient information to
determine the status of coastal cutthroat trout in that drainage. The numbers of adults returning
to the North Umpqua River have been critically low in recent years (5-year geometric mean = 18
fish), although the last 3 years have produced counts of 79, 81, and 135 (through November 15,
1998) at Winchester Dam on the North Umpqua River. The BRT noted that widespread habitat
degradation due to logging, road construction, and development along coastal streams probably
constitutes a significant reduction in habitat capacity relative to historical conditions.

Smolt production in two small drainages (Cummins and Tenmile creeks) in central
Oregon has shown an increasing trend over the past 7 years. All other streams on the Oregon
coast for which data were available are experiencing moderate declines in adults and juveniles.
In some areas, declines may have occurred primarily in anadromous cutthroat trout populations,
and the BRT was concerned about such reductions throughout this ESU. The BRT believed risks
associated with possible reductions in historical connections among streams by migratory coastal
cutthroat trout could be a significant threat to the ESU.

Risks due to interactions with hatchery coastal cutthroat trout are probably moderately
low in this ESU. Nevertheless, widespread releases of Alsea River hatchery broodstock in
Oregon coastal streams have stopped only recently. Hybrids between coastal cutthroat trout and
O. mykiss were detected in genetic samples from the Coquille River Basin and a few other
streams in this ESU. Some degree of hybridization between O. mykiss and coastal cutthroat trout
may occur naturally without the direct influence of hatchery-origin fish. However, risks to
coastal cutthroat trout populations due to hybridization may increase if either changes in habitat
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conditions or an increase in the abundance of hatchery-origin O. mykiss increase the frequency of
natural hybridization or change its fitness consequences.

All BRT members agreed the Oregon Coast ESU is not presently at risk of extinction.
However, the BRT was evenly split in determining whether or not the ESU is likely to become
endangered in the foreseeable future. The certainty in this assessment was fairly low: the
certainty scores were mostly 2 or 3. The BRT was concerned about habitat degradation that
continues within this region, and the scarcity of abundance information for major drainages
limited the BRT's efforts to conduct a risk evaluation. Hatchery records indicate that the Alsea
River coastal cutthroat trout stock was released widely in streams throughout the Oregon coastal
region. Recent reductions in releases of hatchery-origin coastal cutthroat trout and coho salmon
fry, coupled with a statewide catch-and-release recreational fishery policy for "wild" coastal
cutthroat trout, may have reduced risks associated with those factors. The BRT noted that
reduced nearshore ocean habitat quality is probably a significant threat to coastal cutthroat trout
in this region, but quantifying those effects on coastal cutthroat trout abundance is very difficult.
Finally, the BRT was concerned about incidental mortality of coastal cutthroat trout in this ESU
due to fishing pressure on Pacific salmon and steelhead.

Southern Oregon/California Coasts ESU

Coastal cutthroat trout in this ESU are thought to be widely distributed in many small
populations. Two possible exceptions are populations in the Rogue and Smith river basins,
where abundance may be comparatively large. Population sizes are thought to be relatively
small in other streams throughout this region, in part because it is the southern limit of this
subspecies. The BRT believes that severe habitat degradation has occurred in this region,
primarily due to activities associated with agriculture, flood control, logging, road construction,
and some local development that have contributed to a reduction in habitat capacity relative to
historical levels. In addition, seasonal dewatering of stream mouths occurs naturally in Northern
California, sporadically blocking access to the sea for anadromous fish in those streams. Also,
large water withdrawals in several of the larger coastal river basins (e.g., the Rogue,
Klamath/Trinity, and Eel rivers) and several of the smaller coastal rivers have reduced the
quantity and quality of the remaining riverine and estuarine environments in this ESU.

Biologists familiar with this region believe, and anecdotal evidence suggests, that major
declines in coastal cutthroat trout populations have occurred since historical times, but that some
populations appear to have been relatively stable or increasing. The data available to the BRT
indicate increasing short-term trends in smolt abundance in Mill Creek as well as increasing
short-term trends in adult abundance in the lower Klamath River tributaries and its estuary and in
the Smith River Basin. Exceptions include recent declines in the incidence of coastal cutthroat
trout in Redwood Creek. ’

Reductions in the anadromous form of coastal cutthroat trout are not thought to be a
significant source of risk to the overall ESU. Although declines in some anadromous runs have
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occurred, there was no evidence presented to the BRT that these declines have occurred
throughout a significant portion of the ESU.

Risks due to interactions with hatchery coastal cutthroat trout are probably low in this
ESU. Other risks the BRT noted for coastal cutthroat trout in this region were possible
deleterious interactions with naturally occurring or hatchery-derived coho salmon and steelhead,
and incidental catch of coastal cutthroat trout in sport fisheries targeting steelhead and coho
salmon. The BRT was encouraged by recent changes in harvest regulations aimed at reducing
risks to natural trout from direct and indirect harvest mortality.

A majority of the BRT believed that the Southern Oregon/California Coasts ESU is not
presently in danger of extinction, nor is it likely to become so in the foreseeable future. A
minority concluded that the ESU was likely to become endangered in the foreseeable future.
Most BRT members indicated their risk evaluations were associated with a low level of certainty
(scores ranged from 1 to 4, but most members indicated a score of 2). As in considerations of
many other ESUs for coastal cutthroat trout, the BRT was hindered here by the scarcity of
abundance information for this ESU. The BRT emphasized that continuing threats to the quality
of freshwater and estuarine habitat for coastal cutthroat trout in this region are sources of
concern.
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INTRODUCTION

The U.S. Endangered Species Act (ESA) is intended to conserve threatened and
endangered species in their native habitats. The ESA allows listing of named species,
subspecies, and distinct vertebrate populations segments. According to National Marine
Fisheries Service (NMFS) policy, a salmonid population or group of populations is considered
"distinct" and a "species" under the ESA if it represents an evolutionarily significant unit (ESU)
of the biological species.

In response to earlier petitions for ESA listing of a variety of salmonid species and to
more general concerns about the status of Pacific salmon throughout the Pacific coast, NMFS
(1994) announced that it would initiate ESA comprehensive status reviews for all species of
anadromous salmonids in the Pacific Northwest. This proactive approach was intended to
facilitate more timely, consistent, and comprehensive evaluation of the ESA status of Pacific
salmonids than would be possible in a series of reviews of individual populations. Since 1994,
the Northwest Fisheries Science Center (NWFSC) has conducted a series of status reviews to
identify ESUs in these species and evaluate their risk of extinction. These status reviews include
coho salmon (Oncorhynchus kisutch) (Weitkamp et. al. 1995), pink salmon (O. gorbuscha) (Hard
et al. 1996), steelhead (the sea-run form of O. mykiss) (Busby et al. 1996), chum salmon (O. keta)
(Johnson et al. 1997), sockeye salmon (O. nerka) (Gustafson et al. 1997), and chinook salmon
(O. tshawytscha) (Myers et al. 1998). This review of coastal cutthroat trout (O. clarki clarki) is
the final coastwide review in this series.

This status review also addresses a petition received by NMFS on December 5, 1997,
from the Oregon Natural Resources Council (ONRC) and others (listed in "Summary of Coastal
Cutthroat Trout Petition," p. 5) to "list the sea-run cutthroat trout as threatened or endangered
throughout its range in the states of California, Oregon, and Washington" (ONRC 1997, p. 2).!

A third purpose of this status review is to update information gathered for an earlier status
review of Oregon's Umpqua River coastal cutthroat trout (Johnson et al. 1994), which was
initiated in response to a petition to NMFS by the ONRC, the Wilderness Society, and the
Umpqua Valley Audubon Society (ONRC et al. 1993) to list the North and South Umpqua River
sea-run cutthroat trout as a threatened or endangered species under the ESA. NMFS accepted the
petition and conducted a status review, concluding that coastal cutthroat trout in the Umpqua
River basin did constitute an ESU (Johnson et al. 1994). On August 9, 1996, NMFS issued a
final ruling that listed the Umpqua River coastal cutthroat trout as an endangered species under
the ESA (61 Fed. Reg. 41514). However, at the time of this determination, NMFS indicated that
it would reconsider this determination in 2 years or as new scientific information became
available (61 Fed. Reg. 41521). Consequently, the portion of this status review that pertains to

' "Sea-run cutthroat trout," one of several common names for O. c. clarki and the name used in the
petition, refers only to one life-history form in the subspecies (fish that migrate to seawater). This report
uses coastal cutthroat trout (or cutthroat trout) as the common name for this subspecies (see
"Terminology," p. 6).



Umpqua River coastal cutthroat trout will focus on new information developed for this ESU
since the 1994 status review.

Scope and Intent of the Present Document

This document reports results of the comprehensive ESA status review of all life-history
forms (both anadromous and nonanadromous) of coastal cutthroat trout from Washington,
Oregon, and California. To provide a context for evaluating U.S. populations of coastal cutthroat
trout, biological and ecological information for coastal cutthroat trout in British Columbia and
Alaska were also considered. Therefore this review encompasses, but is not restricted to,
contiguous U.S. sea-run populations identified in petitions for coastal cutthroat trout received by
NMEFS in 1997.

Because the ESA stipulates that listing determinations should be made on the basis of the
best available scientific and commercial information, NMFS formed a team of scientists with
diverse backgrounds in salmonid biology to conduct this review. This Biological Review Team
(BRT) reviewed and evaluated scientific information compiled by NMFS staff from published
and unpublished literature. Information was also considered that was presented at a series of
public meetings in 1997 and 1998 in Arcata, California; Gleneden Beach, Corvallis, Portland,
and Roseburg, Oregon; and Seattle and Olympia, Washington. In addition, the BRT reviewed
technical information submitted to the ESA administrative record.

Key Questions in ESA Evaluations

In determining whether a listing under the ESA is warranted, two key questions must be
addressed:

1. Is the entity in question a "species" as defined by the ESA?
2. If so, is the species threatened or endangered?

These two questions are addressed in "Information Relating to the Species Question"
(p. 21) and "Assessment of Extinction Risk" (p. 135). Ifit is determined that a listing(s) is
warranted, then NMFS is required by law (1973 ESA Sec. 4(a)(1)) to identify one or more of the
following factors responsible for the species' threatened or endangered status: 1) destruction or
modification of habitat; 2) overutilization by humans; 3) disease or predation; 4) inadequacy of
existing regulatory mechanisms; or 5) other natural or human factors. This status review does
not formally address factors for decline, except insofar as they provide information about the
degree of risk faced by the species in the future.




The "Species' Question

As amended in 1978, the ESA allows listing of "distinct population segments" of
vertebrates as well as named species and subspecies. However, the ESA provides no specific
guidance for determining what constitutes a distinct population, and the resulting ambiguity has
led to the use of a variety of approaches for considering vertebrate populations. To clarify the
issue for Pacific salmon, NMFS published a policy describing how the agency will apply the
definition of "species" in the ESA to anadromous salmonid species, including coastal cutthroat
trout and steelhead (NMFS 1991). A more detailed discussion of this topic appeared in the
NMFS "Definition of Species" paper (Waples 1991a,b). NMFS policy stipulates that a salmon
population (or group of populations) will be considered "distinct" for purposes of the ESA if it
represents an ESU of the biological species. An ESU is defined as a population that 1) is
substantially reproductively isolated from nonspecific populations, and 2) represents an -
important component of the evolutionary legacy of the species.

The term "evolutionary legacy" is used in the sense of inheritance—something received
from the past and carried forward into the future. Specifically, the evolutionary legacy of a
species is the genetic variability that is a product of past evolutionary events and that represents
the reservoir upon which future evolutionary potential depends. Conservation of these genetic
resources should help to ensure that the dynamic process of evolution will not be unduly
constrained in the future. '

For each of the two criteria (reproductive isolation and evolutionary legacy), NMFS
policy advocates a holistic approach that considers all types of available information as well as
their strengths and limitations. Important types of information to consider for reproductive
isolation include natural rates of straying and recolonization, evaluations of the efficacy of
natural barriers, and measurements of genetic differences between populations. Data from
protein electrophoresis or DNA analyses can be particularly useful for this criterion because they
reflect levels of gene flow that have occurred over evolutionary time scales. Isolation does not
have to be absolute, but it must be strong enough to permit evolutionarily important differences
to accrue in different population units.

The key question with respect to the evolutionary legacy criterion is this: Would
extinction of the population represent a significant loss to the ecological/genetic diversity of the
species? Again, a variety of types of information should be considered. Phenotypic and life-
history traits such as size, fecundity, migration patterns, and age and time of spawning may
reflect local adaptations of evolutionary importance, but interpretation of these traits is
complicated by their sensitivity to environmental conditions. Data from protein electrophoresis
or DNA analyses provide valuable insight into the process of genetic differentiation among
populations but little direct information regarding the extent of adaptive genetic differences.
Habitat differences suggest the possibility for local adaptations, but do not prove that such
adaptations exist. ‘



Artificial Propagation

NMEFS policy (Hard et al. 1992, NMFS 1993) stipulates that in determining 1) whether a
population is distinct for purposes of the ESA, and 2) whether an ESA species is threatened or
endangered, attention should focus on "natural” fish, which are defined as the progeny of
naturally spawning fish (Waples 1991a,b). This approach directs attention to fish that spend their
entire life cycle in natural habitat and is consistent with the mandate of the ESA to conserve
threatened and endangered species in their native ecosystems. Implicit in this approach is the
recognition that fish hatcheries are not a substitute for natural ecosystems.

Nevertheless, artificial propagation is important to consider in ESA evaluations of
anadromous Pacific salmonids for several reasons. First, although natural fish are the focus of
ESU determinations, possible effects of artificial propagation on natural populations must also be
evaluated. For example, transfers of fish from one area to another might change the genetic or
life-history characteristics of a natural population in such a way that the population might seem
either less or more distinctive than it was historically. Artificial propagation can also alter life-
history characteristics such as smolt age, migration, and spawn timing. Second, artificial
propagation poses risks to natural populations that may affect their risk of extinction or
endangerment (see "Assessment of Extinction Risk," p. 135). In contrast to most other types of
risk for salmon populations, those arising from artificial propagation are often not reflected in
traditional indices of population abundance. For example, to the extent that habitat degradation,
overharvest, or hydropower development have contributed to a population's decline, these factors
will already, for the most part, be reflected in population abundance data and accounted for in the
risk analysis. The same is not true of artificial propagation. Hatchery production may mask
declines in natural populations that will be missed if only raw population abundance data are
considered. Therefore, a true assessment of the viability of natural populations cannot be
attained without information about the contribution of naturally spawning hatchery fish.
Furthermore, even if such data are available, they will not in themselves provide direct
information about possibly deleterious effects of fish culture. Such an evaluation requires
consideration of the genetic and demographic risks of artificial propagation for natural
populations. The sections on artificial propagation in this report are intended to address these
concerns.

Finally, if any natural populations are listed under the ESA, then it will be necessary to
determine the ESA status of all associated hatchery populations. This latter determination would
be made following a proposed listing and is not considered further in this document.

The "Extinction Risk" Question

The ESA (Section 3) defines the term "endangered species" as "any species which is in
danger of extinction throughout all or a significant portion of its range." The term "threatened
species" is defined as "any species which is likely to become an endangered species within the
foreseeable future throughout all or a significant portion of its range." NMFS considered a




variety of information in evaluating the level of risk faced by an ESU. Important considerations
included: 1) absolute numbers of fish and their spatial and temporal distribution; 2) current
abundance in relation to historical abundance and carrying capacity of the habitat; 3) trends in
abundance, based on indices such as dam or redd counts or on estimates of recruit-to-spawner
ratios; 4) natural and human-influenced factors that cause variability in survival and abundance;
5) possible threats to genetic integrity (e.g., selective fisheries and interactions between hatchery
and natural fish); and 6) recent events (e.g., a drought or a change in management) that have
predictable short-term consequences for abundance of the ESU. Additional risk factors, such as
disease prevalence or changes in life-history traits, may also be considered in evaluating risk to
populations. |

According to the ESA, the determination of whether a species is threatened or endangered
should be made on the basis of the best scientific information available regarding its current
status, after taking into consideration conservation measures that are either proposed or currently
in place. In this review, we do not evaluate likely or possible effects of conservation measures.
Therefore, we do not make recommendations as to whether identified ESUs should be listed as
threatened or endangered species because that determination requires evaluation of factors we did
not consider. Rather, we have drawn scientific conclusions about the risk of extinction faced by
identified ESUs under the assumption that present conditions will continue (recognizing, of
course, that natural demographic and environmental variability is an inherent feature of "present
conditions"). Conservation measures will be taken into account by NMFS Northwest and
Southwest Regional Offices in making listing recommendations.

Summary of Coastal Cutthroat Trout Petition

On December 5, 1997, NMFS received a petition to list what petitioners called sea-run
cutthroat trout (O. c. clarki) along the coasts of California, Oregon, and Washington under the
ESA. The petitioners were the ONRC, Coast Range Association, Native Fish Society, Northwest
Ecosystem Alliance, Save the West, Siskiyou Regional Education Project, Siskiyou Audubon,
Trout Unlimited of California, Western Ancient Forest Campaign, Salmon Defense Association,
Salmon Forever, California Sportfishing Alliance, Oregon Wildlife Federation, Clark-Skamania
Fly Fishermen, and the Washington Rivers Council. A summary of their petition follows.

The biological information in the ONRC et al. (1997) petition consists of two short
sections that summarize an extensive 38-page status review of O. c. clarki written by a private
fisheries consultant, Patrick C. Trotter. From data presented in Trotter's status review, the
petitioners concluded that coastal cutthroat trout abundance was reduced from historic levels
across the subspecies range, especially in the Willamette River and the Lower Columbia River
on both the Oregon and Washington sides. They believe that available data show that abundance
of "wild" populations is "dangerously low" in these two rivers.

The petitions asserted that available data indicate natural coastal cutthroat trout
populations along the California and Oregon coasts are at "seriously low levels" and "in danger.



of becoming threatened or endangered." Exceptions to this scenario are populations in the Smith

and Winchuck rivers on the California-Oregon border, which the petitioners asserted are "more
robust than any of those around them."

The petitioners also concluded that the only "healthy populations" of O. c. clarki along
the West Coast are north of the Snohomish River in Puget Sound, Washington.

Terminology

Coastal cutthroat trout are the least studied of the seven Oncorhynchus species native to
the Pacific Northwest. Both sport and scientific literature often do not differentiate coastal
cutthroat trout from other species of salmonids (especially steelhead, the sea-run form of O.
mykiss) and simply categorize them as "trout" or "other fish." Another difficulty is that these
sources of information often refer to coastal cutthroat trout with a variety of confusing local
names, including "harvest" (perhaps most common historically), "blueback," "salmon,"
"steelhead cutthroat," and "sea" trout (Schultz 1936, Roth 1937, Clemens and Wilby 1946).

In fresh water, the subspecies has often been simply identified as "trout," but also as "native,"
"mountain," "speckled," or "brook" trout (Behnke 1972, 1992).

Because O. clarki is a polytypic species (Allendorf and Leary 1988; see also the "Life
History" section, p. 38) with different life-history forms that are often difficult or impossible to
distinguish, even the recent biological literature can be confusing. Several life-history forms
have been identified (see Trotter 1989) (Fig. 1), with a variety of regional names. For example,
coastal cutthroat trout observed in rivers have been identified as "resident," "fluvial," "adfluvial-
fluvial," "river-migrating," and "potamodromous" (Trotter 1989, 1991). However, "resident" and
"fluvial" have also been used to refer only to trout that inhabit upper headwater tributaries and
are considered "nonmigrants." "Potamodromous" has been used to mean all freshwater forms
(Northcote 1997b) or any of those migrating within river (Tomason 1978). Also, although all
life-history forms of the subspecies O. c. clarki may possess the ability to go to sea and could be
considered anadromous, "sea-run cutthroat trout" usually refers only to fish in the subspecies that
regularly enter seawater. Coastal cutthroat trout also migrate from sea water to fresh water not
only to spawn but also for winter refuge and perhaps to feed. For this subspecies,
"amphidromous" (Stearley 1992, Williams et al. 1997a) is more scientifically correct than
"anadromous." However, "anadromous" has broad general acceptance in the scientific
community, and we will use it in this document to describe coastal cutthroat trout migrating
between fresh water and sea water.

This document uses a simplified and consistent terminology for the subspecies and its
life-history forms (Fig. 1). The entire subspecies (all life-history forms) will be referred to as
coastal cutthroat trout (or simply cutthroat trout). Fish that migrate to sea water (estuary or open
ocean) will be termed sea run or anadromous. Fish that do not enter sea water are freshwater
Jforms, which may be migrants within river systems (riverine) or lake systems (lacustrine), or
nonmigrants moving only short distances within headwater tributaries. We have avoided the




Life History Forms of Coastal Cutthroat Trout

Saltwater Migrants Freshwater Forms
(Anadromous or Amphidromous)

Migrate to estuaries and other marine environments Do not migrate to marine environments

| ]

Migrants Nonmigrants
Highly mobile fish, includes Reside in headwaters or small
stream- and lake-dwelling fish tributaries, maintain relatively

small home range

Lacustrine Riverine
Fish that primarily live in lakes | Fish that migrate within river
and spawn in tributaries v systems

Figure 1. Terminology of coastal cutthroat trout life-history forms used in this document and a description of their general habitats and behaviors
(adapted from Garrett 1998).



terms "resident,” "fluvial," and "potamodromous" due to their ambiguity. Our terminology is
only a general guide as fish from any life-history form may, under the right set of circumstances,
become any other form. (See the "Life History " section, p. 38, for a detailed description of these
life-history forms).

Another source of confusion from the literature arises from the use of the terms “wild
fish” and “natural fish.” In a number of management contexts, it is useful to distinguish fish
returning to a river based on their origin (e.g., offspring of parents from the local stream, from a
different stream, or from a hatchery) and whether they spawn naturally in available habitat or in a
hatchery. Different state and tribal entities have very different definitions for these terms (WDF
et al. 1993, Kostow 1995), so, to avoid confusion, this document uses a simplified and consistent
terminology for the origin and spawning location of coastal cutthroat trout. We use natural to
describe those fish produced by parents spawning in a river or lake rather than in a controlled
environment (such as a hatchery). Natural fish may include what are sometimes called wild fish;
wild in that usage usually refers to fish native to a stream and naturally spawning with little or no
hatchery ancestry. However, because local and regional interpretations of wild fish vary, we
avoid using the term in this status review. (See “Assessment of Extinction Risk,” p. 135, for
discussion of natural fish in the context of risk evaluations).

General Biology

Coastal cutthroat trout are found in the coastal plains of western North America from
southeastern Alaska to northern California (Trotter 1989) (Fig. 2). They belong to the same
genus as Pacific salmon and steelhead, but are generally smaller, rarely overwinter in the sea, and
do not usually make extensive oceanic migrations. Unlike Pacific salmon, coastal cutthroat trout
are iteroparous rather than semelparous, and adults have been known to spawn each year for
more than 6 years (Trotter 1989).

Various phylogenies or evolutionary histories of coastal cutthroat trout have been
proposed (e.g., Stearley and Smith 1993, Behnke 1992, 1997). Based upon fossil records,
Stearley (1992) and Stearley and Smith (1993) suggested that trout diverged from a common
salmonid ancestor somewhere in eastern Asia, probably more than 6 million years ago. Behnke
(1992, 1997) suggested cutthroat and rainbow trout were native to western North America and
diverged from a common "trout" ancestor somewhere in what is now the Snake/Columbia River
Basin (Fig. 3) at the beginning of the Pleistocene Era, approximately 2 million years ago.
Behnke (1997) argued that in the middle of the Pleistocene Era, approximately 1 million years
ago, the cutthroat trout group diverged again into a coastal group (presently O. c. clarki) with a
characteristic 68- or 70-chromosome karyotype set and an interior group (presently the westslope
cutthroat trout group, O. c. lewisi) with a characteristic 66-chromosome set. The coastal group
has essentially remained intact, colonizing coastal rivers from northern California to Prince
William Sound in Alaska. The interior group evidently diverged again into a third component
with a 64-chromosome set. This group contained two isolated groups: the Lahontan cutthroat
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Figure 2. Range of coastal cutthroat trout (Oncorhynchus clarki clarki) (shading on coast) and of 13
interior subspecies (O. c. subspp.) (shading inland). Framed area represents Umpqua River
Basin.
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trout in the Lahontan Basin of the western Rocky Mountain range (O. c. henshawi), and the
Yellowstone cutthroat trout in the Snake River Basin (O. c. bouvieri).

Based upon this evolutionary scenario, Behnke (1992, 1997) proposed 14 extant
subspecies of O. clarki grouped into what he describes as four "major" subspecies (coastal,
westslope, Lahontan, and Yellowstone cutthroat trout). These subspecies have a genetic
divergence time of more than 500,000 years, while what Behnke calls the 10 "minor" subspecies
were recently derived from the Lahontan or Yellowstone ancestors (Behnke 1992, 1997). The
coastal subspecies occurs in the coastal rainforests of North America and east to the Cascade
crest. The interior subspecies have not successfully penetrated the coastal mountains and
generally remain in the northern river basins of the western Rocky Mountains.

The coastal subspecies differs from other cutthroat trout in a variety of ways. For one,
O. c. clarki has a karyotype (2n) of 68 (Gold et al. 1977) or 70 (Simon 1963, 1964, Simon and
Dollar 1964) that is unique among cutthroat trout subspecies (Simon and Dollar 1964, Gold et al.
1977, Loudenslager and Thorgaard 1979, Thorgaard 1983, Behnke 1992), as well as
several unique alleles detected by protein electrophoresis (Leary et al. 1987, Allendorf and Leary
1988). Phenotypically, coastal cutthroat trout differ from all other trout by their profusion of
small- to medium-sized spots of irregular shape (Behnke 1992). In addition, they do not develop
the coloration associated with interior cutthroat trout. Further, while at sea and during seaward
migrations, this coloration and spotting are obscured by the silvery skin color common to
anadromous salmonids. At maturity, freshwater life-history forms of coastal cutthroat trout tend
to be darker, with a "coppery or brassy" sheen (Behnke 1992).

The life history of coastal cutthroat trout may be the most diverse of any Pacific salmonid
(Northcote 1997a; also see "Life History" section, p. 38). Their populations show a bewildering
diversity in size and age at migration, timing of migrations, age at maturity, and frequency of
repeat spawning. Part of this diversity reflects the way individual fish can move between
feeding, refuge, and spawning areas. Even populations where the vast majority of fish are
anadromous may have members that do not migrate to sea every year. In other populations,
some coastal cutthroat trout simply remain in headwater tributaries, while others may migrate
within rivers or lakes and return to headwater tributaries only to spawn. Some lake forms remain
in the lakes for their entire life cycle, spawning in shallow inlets or outlets (e.g., Crescent Lake,
Washington) (reviewed in Trotter 1989, 1997; Behnke 1992, 1997; Northcote 1997a).

' Historically, interior and coastal cutthroat trout subspecies represented one of the most
broadly distributed salmonid species in western North America (Behnke 1979, 1992). Interior
cutthroat trout were often the only salmonid present (sometimes the only fish) in many lakes and
streams throughout the interior American west, and they were far more broadly distributed than
steelhead, rainbow trout, or other salmonids (Behnke 1979, 1992). In recent years these interior
subspecies have been precipitously replaced by rainbow trout or other introduced species in
many parts of their range (Gresswell 1988, Young 1995). Perhaps most destructive was the
widespread release of hatchery rainbow trout (O. mykiss) throughout the native range of interior
cutthroat trout (Gresswell 1988, Young 1995). The two species readily hybridize, often to the
extreme detriment of O. clarki, and it has been estimated that "just within the last century
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perhaps 99 percent of the unique cutthroat strains of interior drainages have been lost forever"
(Willers 1991, p. 10). Behnke (1988, p. 1) estimated that "in less than 100 years after the first
[United States] settlements in the West, the cutthroat trout vanished from most of its vast range."
This hybridization with rainbow trout, habitat degradation, and other factors have caused many
of these interior subspecies to decline in numbers to the extent that they are now protected by
state and federal endangered species legislation (Table 1) (Johnson 1987).

Some authors have suggested that coastal cutthroat trout are the healthiest subspecies of
cutthroat trout because they have experienced the least amount of habitat destruction,
hybridization with introduced species, or overfishing (reviewed in Pauley et al. 1989, Trotter
1989, Trotter et al. 1993). Still, the Endangered Species Committee of the American Fisheries
Society (AFS) identified all populations of anadromous coastal cutthroat trout as being at some
risk of extinction and coastal cutthroat trout from all Oregon streams as being at moderate risk of
extinction (Nehlsen et al. 1991%). NMFS has listed coastal cutthroat trout in the Umpqua River
basin as an endangered species under the ESA (Johnson et al. 1994, Fed. Register Notice 50 CFR
Part 222).

The incongruity of being considered the "healthiest” cutthroat trout subspecies while
being identified by the AFS as having a moderate risk of extinction across its range reflects in
part a lack of information on the status of the fish. There has never been a coastwide effort to
collect the type of information about coastal cutthroat trout traditionally collected on com-
mercially important species of Pacific salmon and routinely used by management agencies to
manage stocks. Consequently, data on the subspecies are generally collected incidentally, during
studies targeting other salmonids (e.g., smolt traps for coho salmon [Garrett 1998] or dam counts
[Loomis et al. 1993]) and to provide information most pertinent to the recreational angler (e.g.,
creel counts, presence/absence, feeding habitats).

The lack of information about coastal cutthroat trout in the Umpqua River was noted in
1946 by the Oregon State Fish Commission (FCO and OSGC 1946, p. 25) in a comment that is
still apt for much of the subspecies range:

Very little is yet known about these fish and they have been rightly called the "problem
children" of the State Game Commission . . .

Ironically, the Umpqua River Basin is one of the few areas across the range of O. c. clarki
where long-term counts of migrating coastal cutthroat trout have been made. For example,
Pacific salmonids have been counted since 1946 (the same year as the commission report) at
Winchester Dam on the North Umpqua River near Roseburg, Oregon (Table 2, Fig. 4). These
counts revealed two dramatic declines in coastal cutthroat trout passage, in the late 1950s and the
late 1970s (Fig. 5). In fact, more coastal cutthroat trout were counted passing Winchester Dam
in 1946 (1,138) than from 1977-93 combined (fewer than 1,049 in total) (Loomis et al. 1993).

2 The authors of Nehlsen et al. (1991) were members of the AFS Endangered Species Committee and the
paper "states the opinions of the Committee and does not necessarily reflect AFS policy” (p. 4).
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Table 1. Subspecies of cutthroat trout and their federal and state protection status (Johnson 1987,

Allendorf and Leary 1988). The eight major subspecies are endemic to large geographical
areas (Behnke 1979). Subspecies of Special Concern are according to The Natural Heritage
Network (1998). CO = Colorado, ID = Idaho, MT = Montana, NM = New Mexico, NV =
Nevada, US = United States, UT = Utah, and WY = Wyoming.

Common name

Subspecies

Legal protection

Special concern

Major subspecies

Bonneville
Coastal
Colorado
Greenback
Lahontan
Rio Grande
Westslope
Yellowstone

Minor subspecies

Alvord

Bear Lake
Humboldt
Mountain

Paiute

Snake River
Willow/Whitehorse
Yellowfin

Oncorhynchus clarki utah

O c

clarki

O. c. pleuriticus

O.c
O.c
O.c
O.c.
O.c.

O.c
O.c
O.c
O.c.
O.c.
. subsp.
O.c
O.c

stomias
henshawi
virginalis
lewisi
bouvieri

alvordensis
subsp.
subsp.
alpestris
seleniris

subsp.
macdonaldi

UT

US (UmpquaR.)
uT

Us, CO

US, OR, UT
NM

extinct

extinct

US,ID, NV, WY
OR
Us, CO, WYy

Cco
US, ID, MT
US, ID, MT
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Table2.  Numbers of returning adult coastal cutthroat trout passing Winchester Dam on the North
Umpqua River, Oregon from 1946 to 1998 (a counting year at Winchester Dam begins in
March) and releases of Alsea River hatchery cutthroat trout immediately below Winchester
Dam from 1961 to 1976, in Smith River from 1975 to 1993, and in Scholfield Creek from

1982 to 1993 (Loomis et al. 1993, D. Loomis®, ODFW 1998, StreamNet 1998). For
locations, see Figure 4.

Number of smolts Number of Number of smolts Number of
released below  smolts released released in Scholfield returning adults
Year Winchester Dam  in Smith River  Creek

1946 - - - 1,138
1947 - - - 974
1948 - - - 437
1949 - - - 439
1950 - - - 664
1951 - - - 1,508
1952 - - - 761
1953 - T - 1,838
1954 - - - 706
1955 - - - 960
1956 - - - 982
1957 - - - 87
1958 - - - 108
1959 - - - 48
1960 . - - - 106
1961 5,000 - - 306
1962 10,000 - - 308
1963 10,000 - - 142
1964 10,000 - - 420
1965 20,000 - - 796
1966 20,000 - - 2,364
1967 20,000 - - 2,200
1968 20,000 - - 1,031
1969 20,000 - - 942
1970 19,000 - - 1,880
1971 20,000 - - 289
1972 19,000 - - 1,094
1973 20,000 - - 1,712
1974 20,000 - - 622
1975 17,000 9,900 - 427
1976 9,000 7,500 - 544
1977 - 10,000 - 123
1978 - 15,100 - 104
1979 - 11,100 - 25
1980 - 12,700 - 74
1981 - 20,100 - 86

* D. Loomis, District Biologist, Oregon Department of Fish and Wildlife, Roseburg District Office, 4192
North Umpqua Highway, Roseburg, OR 97470. Pers. commun. to O. Johnson. April 1998.
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Table 2. (Continued).

Number of smolts Number of Number of smolts Number of
released below  smolts released  released in Scholfield returning adults
Year Winchester Dam  in Smith River  Creek
1982 - 19,100 2,600 156
1983 - 9,100 2,700 43
1984 - 15,800 4,500 104
1985 - 15,800 4,500 - 88
1986 - 1,200 4,000 53
1987 - 8,100 8,000 35
1988 - 11,900 4,000 47
1989 - 12,000 4,000 38
1990 - 12,000 4,000 34
1991 - 12,000 4,000 10
1992 - 12,000 4,000 0
1993 - 12,000 4,000 29
1994 - - . 1
1995 - - - 79
1996 - - - 81
1997 - - - 91
1998 - - - 135

(by 11/15)
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Figure 5. Yearly counts of adult coastal cutthroat trout passing Winchester Dam on the North Umpqua
River, 1946-98 (ODFW 1998, StreamNet 1998). Alsea River hatchery cutthroat trout were
released into the North Umpqua River Basin immediately below Winchester Dam, 1961-76.
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However, it has been suggested (Cramer 1998, Loomis footnote 3) that fish in some of the earlier
counts may not have been coastal cutthroat trout, but were instead misidentified hatchery
rainbow trout or even coho salmon jacks (Bauer 1998). In the mid-1990s, few to no coastal
cutthroat trout were counted passing Winchester Dam, but more recent data suggests a

relative resurgence, with more than 80 fish per year counted in 1996 and 1997 (Loomis footnote
3). In 1998, 135 fish were counted by November 15 passing Winchester Dam for the highest
count since 1982. On most days only a single coastal cutthroat trout was counted passing the
dam, but 43 coastal cutthroat trout passed the dam over 2 days (30 on 28 July, 13 on 29 July).
These two days also coincided with the warmest water temperatures of the year (24.5°C) up to
that time.

Geographic Distribution

The distribution of coastal cutthroat trout is broader than that of any other cutthroat trout
subspecies. It extends along the Pacific coast of North America from the Eel River in northern
California (DeWitt 1954) to the Prince William Sound area of Alaska, extending to Gore Point
on the Kenai Peninsula (Scott and Crossman 1973, Behnke 1992). The eastern range of the
subspecies rarely extends farther inland than 160 km and usually is less than 100 km. The
eastern range appears to be bounded by the Cascade Mountain Range in California, Oregon, and
Washington, and by the Coast Range in British Columbia and southeastern Alaska (Fig. 2). This
range coincides closely with the coastal temperate rain forest belt defined by Waring and
Franklin (1979). The subspecies appears highly adapted to this region; even when the fish have
access beyond the coastal rainforest, as in the Columbia or Stikine rivers, they penetrate only a
limited distance inland (Sumner 1972; Trotter 1987, 1989).

The distribution of coastal cutthroat trout on the Pacific coast is reviewed in Hall et al.
(1997) by the following authors: for California by Gerstung (1997), for Oregon by Hooton
(1997), for Washington by Leider (1997), for British Columbia by Slaney et al. (1997), and for
Alaska by Schmidt (1997). As reported by Gerstung (1997), California coastal cutthroat trout
have been observed in 182 named streams (approximately 71% of the 252 named streams within
their range in California) and an additional 45 streams (17% of the named streams) likely support
populations. Reproducing populations occur throughout most of the Humboldt Bay tributaries,
the Smith and Little river basins, the lower portions of Redwood Creek and the Klamath, Mad,
and Eel rivers, and numerous small named and unnamed coastal tributaries (Gerstung 1997).
They also occur in five coastal lagoons and ponds—Big, Stone, and Espa lagoons, and the Lake
Earl-Talawa complex—with about 1875 ha of occupied habitat (Gerstung 1997). Gerstung
(1997) also reported that in California almost 46% of coastal cutthroat trout occupied habitats in
the Smith and Klamath river drainages. Historically, coastal cutthroat trout have been distributed
farther south along the northern California coastline down through the Russian River in Sonoma
County. There are still anecdotal reports of coastal cutthroat trout in several streams from the
Mattole River down to the Garcia River (Gerstung 1997); however, there are currently no known
self-sustaining populations south of the Mattole River or Cape Mendocino. Recently, snorkel
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surveys of entire stream drainages throughout the state have been initiated to provide more
complete information on the subspecies distribution in California.

In Washington and Oregon, coastal cutthroat trout are widespread west of the crest of the
Cascade Mountains. Historically, the range of anadromous O. c. clarki may have extended past
the Cascade Crest into tributaries of the Columbia River, as far eastward as the Klickitat River at
River Kilometer (Rkm) 290 (Bryant 1949). At present, freshwater forms (migrants and
nonmigrants) of O. c. clarki are found at least to the Klickitat River on the Washington side of
the Columbia River (WDFW 1998a), and to 15-Mile Creek on the Oregon side (K. Kostow®).
Leider (1997) indicated that current distribution of sea-run fish appears to be confined to
tributaries downstream from Bonneville Dam (Rkm 235). At present the Washington
Department of Fish and Wildlife (WDFW) has identified 46 "stock complexes" in Washington
(WDFW 1998a).

In Oregon, two interior subspecies of O. clarki are also present: the Lahontan cutthroat
trout in southeastern Oregon, and the westslope cutthroat trout in the John Day River basin of
northeastern Oregon (Hooton 1997). Both of these interior subspecies live east of the Cascades
and neither has an anadromous component (Hooton 1997). In Washington, westslope cutthroat
trout reportedly occur naturally in the Lake Chelan drainage (Behnke 1988) and perhaps
throughout isolated headwater streams in the upper Columbia River basin (Behnke 1992). A
variety of interior subspecies have also been planted in numerous streams and lakes throughout
the Pacific Northwest.

The apparent lack of coastal cutthroat trout in Asia is puzzling. It seems unlikely that a
fish that thrives in nearshore coastal waters did not successfully invade Asia when the Beringia
land bridge was present during the ice ages. A potential solution to this mystery was uncovered
in 1994 when several specimens of a "new" trout were caught in the Tigil River of western
Kamchatka (in Eastern Russia, off the Bering Sea). These fish had the distinguishing physical
characteristics that separate a cutthroat from a rainbow trout (e.g., basibranchial teeth and nine
pelvic fin rays) (Savvaitova et al. 1995, Behnke 1996). However, analysis of the mitochondrial
DNA in 12 of these presumptive coastal cutthroat trout from the Tigil River, using a set of
markers developed at the NWFSC in Seattle, indicate that these fish are O. mykiss, not O. clarki
(J. Baker).

* K. Kostow, ODFW, Fish Division, 2501 SW First Ave., PO Box 59, Portland, OR 97207. Pers.
commun. to O. Johnson. Oct. 1998.

* J. Baker, University of Washington School of Fisheries, Marine Molecular Biotechnology Laboratory,
3707 Brooklyn Ave. NE, Seattle, WA 98195. Pers. commun. to O. Johnson. May 1998.



20



21
INFORMATION RELATING TO THE SPECIES QUESTION

This section summarizes environmental and biological information relevant to
determining the nature and extent of coastal cutthroat trout ESUs in the Pacific Northwest. The
focus of this document is on populations in the contiguous United States; however, information
from Alaska and British Columbia was also considered to provide a broader context for
interpreting results. Furthermore, ESU boundaries are based on biological and environmental
information and do not necessarily conform to state or national boundaries.

Environmental Information

Environmental information was used to indicate possible ESU boundaries. We identified
areas where the physical environment appeared to change based on environmental characteristics
(i.e., river flow patterns, ocean conditions, water temperatures, climate, etc.), and on the
distributions of other organisms. Areas with different habitat types may have different selective
pressures that may lead to local adaptations within specific areas. The distributions of organisms
sympatric with coastal cutthroat trout were considered because the distributions may reflect
environmental, ecological, or historical processes that also affect these trout.

Geological and Climatic Events

The climatic events of the last 20,000 years have provided opportunities for isolation,
colonization, and population interbreeding. In determining ESU boundaries, it is useful to
understand the factors that may have shaped present-day coastal cutthroat trout population
distributions. Much of the present distribution of aquatic and terrestrial species in western North
America is a legacy of the volcanic, tectonic, and glacial forces that shaped this region. Events
such as headwater transfer or stream capture altered the flow of major rivers and the aquatic
species that inhabit them.

The Cordilleran ice sheet was the last major glacial event to affect the distribution of
coastal cutthroat trout and other salmonids in the Pacific Northwest. At its height (10-15,000
years ago), the ice sheet covered vast areas of Alaska, British Columbia, Washington, and Idaho
(McPhail and Lindsey 1970), creating a discontinuous distribution of salmonid populations.
Two major ice-free refugia existed: Beringia, composed of the Bering land bridge connecting
Eastern Siberia and Western Alaska, and Cascadia, composed of the lands south of the mid-
Columbia River drainage (McPhail and Lindsey 1970). An additional ice-free refuge existed on
the coast of the Olympic Peninsula in the area of the Chehalis River. The drop in sea level
during the glacial periods may have created minor refugia along the coast of Vancouver Island or
the present-day Queen Charlotte Islands. As the ice sheet receded, salmonids from the Cascadia and
Beringia refugia began to colonize the newly exposed freshwater habitat (McPhail and Lindsey 1986).
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Coastal cutthroat trout conduct extensive freshwater migrations, which may have allowed
them to quickly colonize the headwaters of new streams emerging from retreating glaciers
(c. 10,000 years ago). This colonization may have occurred in a number of ways. Coastal
cutthroat trout may have entered newly opened rivers on overwintering or feeding migrations.
Ice dams and land expansion after the retreat of glacial ice sheets caused rivers to alter course
and change watersheds. Spawning adults may have strayed into these new habitats by chance or
because their natal streams were inaccessible. As an example, during the last deglaciation, parts
of the Fraser River drainage flowed into the Columbia River via the Okanogan River and
Shuswap Creek (McPhail and Lindsey 1986). Further, several southeastern Alaskan and
northern British Columbia rivers (e.g., the Stikine, Skeena, and Nass) that now flow westerly into
the Gulf of Alaska drained, at various times, easterly into the Fraser River Basin (McPhail and
Lindsey 1986). These watershed exchanges may have allowed a mixture of species among the
Columbia River, Fraser River, coastal Washington and Puget Sound, and southeastern Alaskan
coastal rivers.

Ecoregions

The fidelity with which anadromous salmonids, including coastal cutthroat trout, return to
their natal stream implies a close association between a specific population and its freshwater
environment. The selective pressures of different freshwater environments may be responsible
for differences in life-history strategies among populations. As an example, Miller and Brannon
(1982) hypothesized that local temperature regimes are the major factors influencing variables
such as time of emergence, food availability, growth, and other life-history traits. Gresswell et al.
(1994) suggested that local adaptations in interior cutthroat trout may occur at a river basin or
stream tributary scale. Boundaries of distinct freshwater habitats coinciding with differences in
life histories would suggest a degree of local adaptation. Therefore, identifying distinct
freshwater, terrestrial, and climatic regions may help identify coastal cutthroat trout ESUs.

The ecoregions used in the document are a compilation of relevant information;
ecoregions for the contiguous United States retain designations assigned by the Environmental
Protection Agency (EPA) to its ecoregion system (Omernik 1987). The EPA system of
ecoregion designations is based on soil content, topography, climate, potential vegetation, and
land use. These ecoregions are similar to the physiographic provinces determined by the Pacific
Northwest River Basins Commission (PNRBC 1969) for the Pacific Northwest. Historically, the
distribution of coastal cutthroat trout in Washington, Oregon, and California included six of the
present-day EPA ecoregions (Fig. 6). Hughes et al. (1987) noted a strong relationship between
ecoregions and freshwater fish assemblages.

The ecoregions for the contiguous United States include physiographic information
presented by PNRBC (1969), present-day water use information (USGS 1993), river flow
information (Hydrosphere Products, Inc. 1993), and climate data from the U.S. Department of
Commerce (1968) into the appropriate ecoregion description (Omernik and Gallant<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>