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B. STEELHEAD

B.1. BACKGROUND AND HISTORY OF LISTINGS
Background

Steelhead is the name commonly applied to the anadromous form of the biological species
Oncorhynchus mykiss. The present distribution of steelhead extends from Kamchatka in Asia,
east to Alaska, and down to southern California (NMFS 1999), although the historic range of O.
mykiss extended at least to the Mexico border (Busby et al. 1996). O. mykiss exhibit perhaps the
most complex suite of life history traits of any species of Pacific salmonid. They can be
anadromous or freshwater resident (and under some circumstances, apparently yield offspring of
the opposite form). Those that are anadromous can spend up to 7 years in fresh water prior to
smoltification, and then spend up to 3 years in salt water prior to first spawning. The half-
pounder life-history type in Southern Oregon and Northern California spends only 2 to 4 months
in salt water after smoltification, then returns to fresh water and outmigrates to sea again the
following spring without spawning. This species can also spawn more than once (iteroparous),
whereas all other species of Oncorhynchus except O. clarki spawn once and then die
(semelparous). The anadromous form is under the jurisdiction of the National Marine Fisheries
Service (NMFS), while the resident freshwater forms, usually called “rainbow” or “redband”
trout, are under the jurisdiction of U. S. Fish and Wildlife Service (FWS).

Within the range of West Coast steelhead, spawning migrations occur throughout the year,
with seasonal peaks of activity. In a given river basin there may be one or more peaks in
migration activity; since these runs are usually named for the season in which the peak occurs,
some rivers may have runs known as winter, spring, summer, or fall steelhead. For example,
large rivers, such as the Columbia, Rogue, and Klamath rivers, have migrating adult steelhead at
all times of the year. There are local variations in the names used to identify the seasonal runs of
steelhead; in Northern California, some biologists have retained the use of the terms spring and
fall steelhead to describe what others would call summer steelhead.

Steelhead can be divided into two basic reproductive ecotypes, based on the state of sexual
maturity at the time of river entry, and duration of spawning migration (Burgner et al. 1992).
The stream-maturing type (summer steelhead in the Pacific Northwest and Northern California)
enters fresh water in a sexually immature condition between May and October and requires
several months to mature and spawn. The ocean-maturing type (winter steelhead in the Pacific
Northwest and Northern California) enters fresh water between November and April with well-
developed gonads and spawns shortly thereafter. In basins with both summer and winter
steelhead runs, it appears that the summer run occurs where habitat is not fully utilized by the
winter run or a seasonal hydrologic barrier, such as a waterfall, separates them. Summer
steelhead usually spawn farther upstream than winter steelhead (Withler 1966, Roelofs 1983,
Behnke 1992). Coastal streams are dominated by winter steelhead, whereas inland steelhead of
the Columbia River Basin are almost exclusively summer steelhead. Winter steelhead may have
been excluded from inland areas of the Columbia River Basin by Celilo Falls or by the
considerable migration distance from the ocean. The Sacramento-San Joaquin River Basin may
have historically had multiple runs of steelhead that probably included both ocean-maturing and
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stream-maturing stocks (CDFG 1995, McEwan and Jackson 1996). These steelhead are referred
to as winter steelhead by the California Department of Fish and Game (CDFG); however, some
biologists call them fall steelhead (Cramer et. al 1995). It is thought that hatchery practices and
modifications in the hydrology of the basin caused by large-scale water diversions may have
altered the migration timing of steelhead in this basin (D. McEwan, pers. commun.).

Inland steelhead of the Columbia River Basin, especially the Snake River Subbasin, are
commonly referred to as either 4-run or B-run. These designations are based on a bimodal
migration of adult steelhead at Bonneville Dam (235 km from the mouth of the Columbia River)
and differences in age (1- versus 2-ocean) and adult size observed among Snake River steelhead.
It is unclear, however, if the life history and body size differences observed upstream are
correlated back to the groups forming the bimodal migration observed at Bonneville Dam.
Furthermore, the relationship between patterns observed at the dams and the distribution of
adults in spawning areas throughout the Snake River Basin is not well understood. A-run
steelhead are believed to occur throughout the steelhead-bearing streams of the Snake River
Basin and the inland Columbia River; B-run steelhead are thought to be produced only in the
Clearwater, Middle Fork Salmon, and South Fork Salmon Rivers (IDFG 1994).

The half-pounder is an immature steelhead that returns to fresh water after only 2 to 4
months in the ocean, generally overwinters in fresh water, and then outmigrates again the
following spring. Half-pounders are generally less than 400 mm and are reported only from the
Rogue, Klamath, Mad, and Eel Rivers of Southern Oregon and Northern California (Snyder
1925, Kesner and Barnhart 1972, Everest 1973, Barnhart 1986); however, it has been suggested
that as mature steelhead, these fish may only spawn in the Rogue and Klamath River Basins
(Cramer et al. 1995). Various explanations for this unusual life history have been proposed, but
there is still no consensus as to what, if any, advantage it affords to the steelhead of these rivers.

As mentioned earlier, O. mykiss exhibits varying degrees of anadromy. Non-anadromous
forms are usually called rainbow trout; however, nonanadromous O. mykiss of the inland type are
often called Columbia River redband trout. Another form occurs in the upper Sacramento River
and is called Sacramento redband trout. Although the anadromous and nonanadromous forms
have long been taxonomically classified within the same species, the exact relationship between
the forms in any given area is not well understood. In coastal populations, it is unusual for the
two forms to co-occur; they are usually separated by a migration barrier, be it natural or
manmade. In inland populations, co-occurrence of the two forms appears to be more frequent.
Where the two forms co-occur, "it is possible that offspring of resident fish may migrate to the
sea, and offspring of steelhead may remain in streams as resident fish" (Burgner et al. 1992, p. 6;
see also Shapovalov and Taft 1954, p. 18). Mullan et al. (1992) found evidence that in very cold
streams, juvenile steelhead had difficulty attaining mean threshold size for smoltification and
concluded that most fish in the Methow River in Washington that did not emigrate downstream
early in life were thermally-fated to a resident life history regardless of whether they were the
progeny of anadromous or resident parents. Additionally, Shapovalov and Taft (1954) reported
evidence of O. mykiss maturing in fresh water and spawning prior to their first ocean migration;
this life-history variation has also been found in cutthroat trout (O. clarki) and some male
chinook salmon (O. tshawytscha).
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In May 1992, NMFS was petitioned by the Oregon Natural Resources Council (ONRC)
and 10 co-petitioners to list Oregon's Illinois River winter steelhead (ONRC et al. 1992). NMFS
concluded that Illinois River winter steelhead by themselves did not constitute an ESA "species"
(Busby et al. 1993, NMFS 1993a). In February 1994, NMFS received a petition seeking
protection under the Endangered Species Act (ESA) for 178 populations of steelhead
(anadromous O. mykiss) in Washington, Idaho, Oregon, and California. At the time, NMFS was
conducting a status review of coastal steelhead populations (O. m. irideus) in Washington,
Oregon, and California. In response to the broader petition, NMFS expanded the ongoing status
review to include inland steelhead (O. m. gairdneri) occurring east of the Cascade Mountains in
Washington, Idaho, and Oregon.

In 1995, the steelhead Biological Review Team (BRT) met to review the biology and
ecology of West Coast steelhead. After considering available information on steelhead genetics,
phylogeny, and life history, freshwater ichthyogeography, and environmental features that may
affect steelhead, the BRT identified 15 ESUs—12 coastal forms and three inland forms. After
considering available information on population abundance and other risk factors, the BRT
concluded that five steelhead ESUs (Central California Coast, South-Central California Coast,
Southern California, Central Valley, and Upper Columbia River) were presently in danger of
extinction, five steelhead ESUs (Lower Columbia River, Oregon Coast, Klamath Mountains
Province, Northern California, and Snake River Basin) were likely to become endangered in the
foreseeable future, four steelhead ESUs (Puget Sound, Olympic Peninsula, Southwest
Washington, and Upper Willamette River) were not presently in significant danger of becoming
extinct or endangered, although individual stocks within these ESUs may be at risk, and one
steelhead ESU (Middle Columbia River) was not presently in danger of extinction but the BRT
was unable to reach a conclusion as to its risk of becoming endangered in the foreseeable future.

Of the 15 steelhead ESUs identified by NMFS, five are not listed under the ESA:
Southwest Washington, Olympic Peninsula, and Puget Sound (Federal Register, Vol. 61, No.
155, August 9, 1996, p. 41558), Oregon Coast (Federal Register, Vol. 63, No. 53, March 19,
1998, p. 13347), and Klamath Mountain Province (Federal Register, Vol. 66, No. 65, April 4,
2001, p. 17845); eight are listed as threatened: Snake River Basin, Central California Coast and
South-Central California Coast (Federal Register, Vol. 62, No. 159, August 18, 1997, p. 43937),
Lower Columbia River, California Central Valley (Federal Register, Vol. 63, No. 53, March 19,
1998, p. 13347), Upper Willamette River, Middle Columbia River (Federal Register, Vol. 64,
No. 57, March 25, 1999, p. 14517), and Northern California (Federal Register, Vol. 65, No. 110,
June 7, 2000, p.36074), and two are listed as endangered: Upper Columbia River and Southern
California (Federal Register, Vol. 62, No. 159, August 18, 1997, p. 43937).

The West Coast steelhead BRT' met in January 2003 to discuss new data received and to
determine if the new information warranted any modification of the conclusions of the original

! The biological review team (BRT) for the updated status review for West Coast steelhead included, from the
NMEFS Northwest Fisheries Science Center: Thomas Cooney, Dr. Robert Iwamoto, Gene Matthews, Dr. Paul
McElhany, Dr. James Myers, Dr. Mary Ruckelshaus, Dr. Thomas Wainwright, Dr. Robin Waples, and Dr. John
Williams; from NMFS Southwest Fisheries Science Center: Dr. Peter Adams, Dr. Eric Bjorkstedt, Dr. David
Boughton, Dr. John Carlos Garza, Dr. Steve Lindley, and Dr. Brian Spence; from the U.S. Fish and Wildlife
Service, Abernathy, WA: Dr. Donald Campton; and from the USGS Biological Resources Division, Seattle: Dr.
Reginald Reisenbichler.

B. STEELHEAD 3



Draft Report 2/20/2003

BRTs. This report summarizes new information and the preliminary BRT conclusions on the
following ESUs: Snake River Basin, Upper Columbia River, Middle Columbia River, Lower
Columbia River, Upper Willamette River, Northern California, Central California Coast, South-
Central California Coast, Southern California, and California Central Valley.

Resident fish

As part of this status review update process, a concerted effort was made to collect
biological information for resident populations of O. mykiss. Information from listed ESUs in
Washington, Oregon, and Idaho is contained in a draft report by Kostow (2003), and the sections
below summarize relevant information from that report for specific ESUs. A table (Appendix
B.5.1) summarizes information about resident O. mykiss populations in California.

The BRT had to consider in more general terms how to conduct an overall risk
assessment for an ESU that includes both resident and anadromous populations, particularly
when the resident individuals may outnumber the anadromous ones but their biological
relationship was unclear or unknown. Some guidance is found in Waples (1991), which outlines
the scientific basis for the NMFS ESU policy. That paper suggested that an ESU that contains
both forms could be listed based on a threat to only one of the life history traits “if the trait were
genetically based and loss of the trait would compromise the ‘distinctiveness’ of the population”
(p. 16). That is, if anadromy were considered important in defining the distinctiveness of the
ESU, loss of that trait would be a serious ESA concern. In discussing this issue, the NMFS ESU
policy (FR notice citation) affirmed the importance of considering the genetic basis of life
history traits such as anadromy, and recognized the relevance of a question posed by one
commenter: “What is the likelihood of the nonanadromous form giving rise to the anadromous
form after the latter has gone locally extinct?”

The BRT also discussed another important consideration, which is the role anadromous
populations play in providing connectivity and linkages among different spawning populations
within an ESU. An ESU in which all anadromous populations had been lost and the remaining
resident populations were fragmented and isolated would have a very different future
evolutionary trajectory than one in which all populations remained linked genetically and
ecologically by anadromous forms.

In spite of concerted efforts to collect and synthesize available information on resident
forms of O. mykiss, existing data are very sparse, particularly regarding interactions between
resident and anadromous forms (Kostow 2003). The BRT was frustrated by the difficulties of
considering complex questions involving the relationship between resident and anadromous
forms, given this paucity of key information. To help focus this issue, the BRT considered a
hypothetical scenario that has varying degrees of relevance to individual steelhead ESUs. In this
scenario, the once-abundant and widespread anadromous life history is extinct or nearly so, but
relatively healthy native populations of resident fish remain in many geographic areas. The
question considered by the BRT was the following: Under what circumstances would you
conclude that such an ESU was not in danger of extinction or likely to become endangered? The
BRT identified the required conditions as:
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1) The resident forms are capable of maintaining connectivity among populations to the
extent that historic evolutionary processes of the ESU are not seriously disrupted;

2) The anadromous life history is not permanently lost from the ESU but can be regenerated
from the resident forms.

Regarding the first criterion, although some resident forms of salmonids are known to
migrate considerable distances in freshwater, extensive river migrations have not been
demonstrated to be an important behavior for resident O. mykiss, except in rather specialized
circumstances (e.g., forms that migrate from a stream to a large lake or reservoir as a surrogate
for the ocean). Therefore, the BRT felt that loss of the anadromous form would, in most cases,
substantially change the character and future evolutionary potential of steelhead ESUs.
Regarding the second criterion, it is well established that resident forms of O. mykiss can
occasionally produce anadromous migrants, and vice versa (Mullan et al. 1992, Zimmerman and
Reeves 2000, Kostow 2003), just as has been shown for other salmonid species (e. g., O. nerka,
Foerster 1947, Fulton and Pearson 1981, Kaeriyama et al. 1992; coastal cutthroat trout O. clarki
clarki, Griswold 1996, Johnson et al. 1999; brown trout Sa/mo trutta, Jonsson 1985; and Arctic
char Salvelinus alpinus, Nordeng 1983). However, available information indicates that the
incidence of these occurrences is relatively rare, and there is even less empirical evidence that,
once lost, a self-sustaining anadromous run can be regenerated from a resident salmonid
population. Although this must have occurred during the evolutionary history of O. mykiss, the
BRT found no reason to believe that such an event would occur with any frequency or within a
specified time period. This would be particularly true if the conditions that promote and support
the anadromous life history continue to deteriorate. In this case, the expectation would be that
natural selection would gradually eliminate the migratory or anadromous trait from the
population, as individuals inheriting a tendency for anadromy migrate out of the population but
do not survive to return as adults and pass on their genes to subsequent generations.

Given the above considerations, the BRT focused primarily on information for anadromous
populations in the risk assessments for steelhead ESUs. However, as discussed below in the
“BRT Conclusions” section, the presence of relatively numerous, native resident fish was
considered to be a mitigating risk factor for some ESUs.
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B.2.1. SNAKE RIVER STEELHEAD ESU

The Snake River steelhead ESU is distributed throughout the Snake River drainage system,
including tributaries in southwest Washington, eastern Oregon and north/central Idaho (NMFS,
1996). Snake River steelhead migrate a substantial distance from the ocean (up to 1,500 km) and
use high elevation tributaries (typically 1,000-2,000 m above sea level) for spawning and
juvenile rearing. Snake River steelhead occupy habitat that is considerably warmer and drier (on
an annual basis) than other steelhead ESUs. Snake River basin steelhead are generally classified
as summer run, based on their adult run timing patterns. Summer steelhead enter the Columbia
River from late June to October. After holding over the winter, summer steelhead spawn during
the following spring (March to May). Managers classify up-river summer steelhead runs into to
groups based primarily on ocean age and adult size upon return to the Columbia River. A-run
steelhead are predominately age-1 ocean fish while B-run steelhead are larger, predominated by
age-2 ocean fish.

With one exception (the Tucannon River production area), the tributary habitat used by
Snake River steelhead ESU is above Lower Granite Dam. Major groupings of populations
and/or subpopulations can be found in 1) the Grande Ronde River system; 2) the Imnaha River
drainage; 3) the Clearwater River drainages; 4) the South Fork Salmon River; 5) the smaller
mainstem tributaries before the confluence of the mainstem; 6) the Middle Fork salmon
production areas, 7) the Lemhi and Pahsimeroi valley production areas and 8) upper Salmon
River tributaries.

Resident O. mykiss are believed to be present in many of the drainages utilized by Snake
River steelhead. Very little is known about interactions between co-occurring resident and
anadromous forms within this ESU. The following review of abundance and trend information
focuses on information directly related to the anadromous form.

Historical Returns

Although direct historical estimates of production from the Snake basin are not available,
the basin is believed to have supported more than half of the total steelhead production from the
Columbia basin (Mallet 1974). There are some historical estimates of returns to portions of the
drainage. Lewiston Dam, constructed on the lower Clearwater, began operation in 1927. Counts
of steelhead passing through the adult fish ladder at the dam reached 40-60,000 in the early
1960s (Cichosz et al. 2001). Based on relative drainage areas, the Salmon River basin likely
supported substantial production as well. In the early 1960s, returns to the Grande Ronde River
and the Imnaha River may have exceeded 15,000 and 4,000 steelhead per year, respectively
(ODFW 1991). Extrapolations from tag/recapture data indicate that the natural steelhead return
to the Tucannon River may have exceeded 3,000 adults in the mid-1950s (WDF 1991).

B.2.1.1. Previous BRT Conclusions

The primary concern regarding Snake River steelhead identified in the 1998 status review
was a sharp decline in natural stock returns beginning in the mid-1980s. Of 13 trend indicators
at that time, nine were in decline and four were increasing. In addition, Idaho Department of
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Fish and Game parr survey data indicated declines for both A and B run steelhead in wild and
natural stock areas. The high proportion of hatchery fish in the run was also identified as a
concern, particularly because of the lack of information on the actual contribution of hatchery
fish to natural spawning. The review recognized that some wild spawning areas have relatively
little hatchery spawning influence (Selway River, lower Clearwater River, the Middle and South
forks of the Salmon River and the lower Salmon River). In other areas, such as the upper
Salmon River, there is likely little or no natural production of locally native steelhead. The
review identified threats to genetic integrity from past and present hatchery practices as a
concern. Concern for the North Fork Clearwater stock were also identified. That stock is
currently maintained through the Dworshak Hatchery program but cut off from access to its
native tributary by Dworshak Dam. The 1998 review also highlighted concerns for widespread
habitat degradation and flow impairment throughout the Snake basin as well as for the
substantial modification of the seaward migration corridor by hydroelectric power development
on the Snake and Columbia mainstem.

Abundance

The previous status review noted that the aggregate trend in abundance as measured by
ladder counts at the upper most Snake River dam (Lower Granite Dam since 1972) has been
upward since the mid-1970s while the aggregate return of naturally produced steelhead was
downward for the same period. The decline in natural production was especially pronounced in
the later years in the series.
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Table B.2.1.1. Summary of abundance and trend estimates for Snake River Steelhead ESU.

1997-2001 Geometric Mean

. Percent Previous Status Review estimate in ()
Population(s) Natural
Origin | Total Natural Trend Interim | Current vs.
(%/yr) Target | Target
Tucannon R. 26% 95 9.2 1,300 .07
(44) 140 -18.3
LGR Run 14% 14,768 +5.3 52,100 .28
Snake A 15% 12,666 +8.6
Snake B 11% 1,890 -5.9
Asotin Cr 500
200 -19.7
Grande Ronde -3.5t0 +3.9 | 10,000
Upper Middle Fork 77% .83 rpm 2.8
Joseph Cr 100% 1,542 +5.0 1,400 1.10
Imnaha (Mainstem) 80% -8.3
Camp Creek 100% 154 +2.0
0

B.2.1.2. New Data and Analyses

With a few exceptions, annual estimates of steelhead returns to specific production areas
within the Snake River are not available. Annual return estimates are limited to counts of the
aggregate return over Lower Granite Dam. Returns to Lower Granite remained at relatively low
levels through the 1990s. The 2001 run size at Lower Granite Dam was substantially higher
relative to the 1990s. Annual estimates of returns are available for the Tucannon River, sections
of the Grande Ronde River system and the Imnaha River. The recent geometric mean abundance
was down for the Tucannon relative to the last BRT status review. Returns to the other areas
were generally higher relative to the early 1990s.

Overall, long-term trends remained negative for four of the nine available series (including
both aggregate measures and specific production area estimates; Figure B.2.1.7). Short-term
trends improved relative to the period analyzed for the previous status review. The median
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short-term trend was +2.0% for the 1990-2001 period. Five out of the nine data sets showed a
positive trend (Figure B.2.1.8).

IDFG has provided updated analyses of parr density survey results through 1999. IDFG
concluded that “generational parr density trends, which are analogous to spawner to spawner
survivorship, indicate that Idaho spring-summer chinook and steelhead with and without
hatchery influence failed to meet replacement for most generations competed since 1985 (IDFG
2002). These data do not reflect the influence of increased returns in 2001 and 2002.

Population growth rate (A) estimates showed a corresponding pattern. The median long-
term A estimate across the nine series was .998 assuming that natural returns are produced only
from natural origin spawners and .733 if both hatchery and wild potential spawners are assumed
to have contributed to production. Short-term A estimates are higher, 1.013, assuming a hatchery
effectiveness of 0, and .753, assuming hatchery and wild fish contribute to natural production in
proportion to their numbers.

Resident fish

The Snake River Steelhead ESU includes large areas in Idaho, eastern Oregon, and
southwest Washington. Additional upstream drainages currently blocked off to anadromous fish
by the Hells Canyon Dam complex may have supported populations within this ESU. Resident
trout are distributed throughout the ESU. Kostow (2003) has reviewed information on the
abundance and distribution of resident trout for this ESU. The following summary excerpts are
from Kostow (2003).

O. mykiss trout are the only native Oncorhynchus trout species in the Snake ESU, with the
exception of two major basins. Native westslope cutthroat are the dominant trout species
throughout most of the Clearwater Basin, and in much of the Salmon Basin.

O. mykiss trout abundance may also be low in the Tucannon, based on incidental
observations. Occasional mature trout are seen that are about 30 cm. Some trout redds are
seen during steelhead spawning ground surveys, but they are only about 1-2% of the redds
observed (M. Schuck, WDFW). However, smaller mature trout and very small redds may be
present that would be difficult to detect by incidental observation.

Trout densities or abundances have not been measured in the Imnaha, but the results of a
genetics pedigree study in upper Little Sheep Creek suggests that trout may be abundant in this
basin.

Joseph Creek is a large tributary of the lower Grande Ronde Basin. It is dominated by O.
mykiss, including a relatively large (for a single, relatively small Snake subbasin), all-wild
steelhead population...results suggest that most of the parr observed were juvenile steelhead
rather than trout....However, it is likely that some of the fish observed during the density
sampling were trout.
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The US Fish and Wildlife Service is currently mapping the distribution of native westslope
cutthroat and their co-occurrence with native and introduced O. mykiss as part of an ESA review
of the cutthroat trout (L. Kaeding, USFWS). The issue of co-occurrence has become an
important one for the cutthroat listing consideration because the two species form hybrid zones
in most areas where they overlap. The USFWS has been legally challenged about not properly
evaluating the implication of the hybrid zones during an earlier listing review (Civil Action No.
00-2521, March 2002). Westslope cutthroat are naturally allopatric to O. mykiss through most
of their native range. The hybrids in most areas are caused by introduced hatchery rainbow
trout and are artificial and invasive. There are also several basins in eastern Washington and
western Idaho where cutthroat have been introduced on top of native O. mykiss. However, the
two species are naturally sympatric in three basins that have native ESA-listed steelhead: the
Clearwater, Salmon and John Day basins, and hybrids between native species occur in all three
basins.

Westslope cutthroat are prevalent in many parts of the Salmon Basin, particularly in upper
headwater areas. However, several subbasins, such as the Lemhi, Pahsimeroi, and parts of the
Middle Fork Salmon, also have O. mykiss trout populations. A recent presence/absence survey
by IDFG of native trouts in 84 streams in the Salmon Basin found O. mykiss trout in 48% of the
streams surveyed and westslope cutthroat in 43% of the streams surveyed. Hybrids between the
two species were found in 13% of the streams (Brimmer et al. 2002, T. Curet, IDFG). When
cutthroat and resident and anadromous O. mykiss are all present together in a basin, they seem
to sort themselves into different areas. Steelhead are in mainstems and the lower parts of larger
tributaries, resident O. mykiss are in the larger and lower tributaries, and the cutthroat are in
the smaller headwater tributaries (S. Yundt, IDFG). There are also fluvial O. mykiss and O.
clarki in the Middle Fork Salmon and mid-mainstem Salmon. In these cases, the two species
mingle in the rearing areas, but separate when they enter the tributaries to spawn, with the O.
mykiss trout spawning lower in the tributaries and the O. clarki migrating into upper reaches (T.
Curet, IDFG).

IDFG suspects that some of the resident O. mykiss in the Salmon and Clearwater are
introduced hatchery rainbow, although they have not done the genetic surveys necessary to
explore this question (S. Keifer, IDFG). The hatchery rainbow would be different subspecies
than native Snake River O. mykiss because the hatchery stocks used by IDFG are McCloud or
Kamloops stocks. None of the O. mykiss genetics survey data collected in the Clearwater or
Salmon by NMFS indicate a dominance of hatchery rainbow (Busby et al. 1996, NMFS,
unpublished data).

Outside of the Salmon and Clearwater, resident O. mykiss trout are present in all of the
current and historic steelhead basins in the Snake ESU. Leary (2001) found evidence of
hatchery rainbow trout in several locations above Hells Canyon Dam, but in all cases native
trout were also present. The trout populations in many of the desert basins the upper Snake are
severely depressed and fragmented due to local habitat impacts, especially hydrological changes
caused by irrigation. They are absent from many areas that were historically used in basins like
the Owhyee and Burneau. However, they remain well distributed in most of the other basins, in
both current and historic steelhead range. Similar to the pattern in the Mid-Columbia ESU,
where they are currently sympatric with steelhead, their distribution extends beyond steelhead
distribution into smaller headwater tributaries.
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B.2.1.3. New Hatchery/ESU Information

Artificial production history

Almost all artificial production of steelhead within the Snake River ESU has been
associated with two major mitigation initiatives—the Lower Snake River Compensation Program
(LSRCP) and the mitigation program for Dworshak Dam on the North Fork of the Clearwater
River. The LSRCP is administered by the USFWS and was established as compensation for
losses incurred as a result of the construction and operation of the four lower Snake River
hydroelectric dams. Production under this initiative generally began in the mid 1980s. The
Dworshak mitigation program provides for artificial production as compensation for the loss of
access to the North Fork Clearwater, a major historical production area. Dworshak Hatchery,
completed in 1969, is the focus for that production.

The following section provides a summary by major geographic area within the ESU of
historical and current artificial production programs for steelhead.

Tucannon River—Artificial production of steelhead in the Tucannon River has been
carried out since the early 1980s in response to the LSRCP objective of 878 steelhead to the
project area. Until 1998, releases of hatchery steelhead into the Tucannon River occurred via the
up river Curl Lake acclimation site. Release numbers ranged from 120,000 to 160,000 between
1985 and 1997. The broodstock for Tucannon releases was primarily the Lyons Ferry stock,
which was derived from capturing adults from the mainstem Snake River. Return rates to the
Tucannon River from the hatchery program have been relatively low. Beginning in 1998, the
release location for hatchery steelhead was moved down river to minimize the opportunity for
interbreeding between hatchery and natural returns to the basin. Beginning with the 1999/2000
cycle year, the Tucannon River hatchery steelhead program was switched over to a local
broodstock.

Grande Ronde/Imnaha Rivers—There are LSRCP steelhead hatchery mitigation releases
in the Grande Ronde and Imnaha River systems. The LSRCP compensation objective for
Grande Ronde steelhead returns is 9,200. Trapping facilities for adult broodstock are located at
Big Canyon Creek acclimation site. The original program used outside broodstock (including
Skamania Hatchery stock) from 1979-1982 before switching to the Wallowa broodstock. Smolts
are acclimated and released at two sites—one within the Wallowa drainage, the other at Big
Canyon Creek. Oregon manages the Minam River, Joseph Creek and the Wenaha River
drainages for natural production. Other sections of the Grande Ronde have been outplanted to
supplement natural production.

LSCRP program releases into the Imnaha River are released from a satellite facility on
Little Sheep Creek after primary rearing at Wallowa Hatchery. Additional releases are targeted
in Horse Creek and the Upper Imnaha basin.

Clearwater Basin—Steelhead hatchery releases into the Clearwater basin are managed

under two programs—LRSCMP and Dworshak Dam mitigation. The Lower Snake
Compensation Plan program in the Clearwater River drainage utilizes the Clearwater hatchery as
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a central rearing facility and has an overall production objective of 14,000 adult steelhead returns
to the Snake River. Program release sites include acclimation ponds on the Powell River
(Lochsa River drainage), the Red River, and Crooked River sites in the South Fork of the
Clearwater River. The Dworshak mitigation program has an adult return objective of 20,000
adult steelhead as compensation for losses due to Dworshak Dam, an anadromous block that cuts
off the North Fork of the Clearwater River. Genetics studies have indicated that the hatchery
stock used in the Dworshak program may be representative of the original North Fork run.

Salmon River Basin—Steelhead hatchery releases into the Salmon River drainage are
under the auspices of two major steelhead hatchery programs—LSRCP and Idaho Fish and
Game Department programs funded by Idaho Power Company. In addition, there are state and
tribal experimental supplementation programs in the drainage. The LSRCP program goal for the
Salmon basin is to produce an annual return of 25,000 adult steelhead above Lower Granite
Dam. Juvenile steelhead produced at Magic Valley Hatchery and Hagerman National Fish
Hatchery are released into the Salmon drainage. The Idaho Power Company-funded program for
steelhead has an objective of releasing 400,000 pounds of steelhead smolts.

The Middle Fork Salmon drainages have had minimal or no hatchery releases. The Upper
Salmon drainages, the Pahsimeroi, Lembhi, Little Salmon River and Lower Salmon River areas

have received releases in recent years.

Categorizations of hatchery Snake River Basin hatchery stocks (SSHAG 2003) are
summarized in Appendix B.5.2.
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Figure B.2.1.1. Spawning escapement of Snake River A-run steelhead.
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Figure B.2.1.2. Spawning escapement of Snake River B-run steelhead.
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Figure B.2.1.3. Redds/mile for Imnaha steelhead.
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Figure B.2.1.4. Spawning escapement for Joseph Creek steelhead: Grande Ronde.
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Figure B.2.1.5. Spawning escapement for Upper Mainstem Grande Ronde.
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Figure B.2.1.6. Spawning escapement for Tucannon steelhead.
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Figure B.2.1.7. Long term population growth rate point estimates and 95% confidence limits for Snake River steelhead data series. Paired estimates
for areas with possible hatchery contribution to natural spawning. (note some hatchery cf limits were estimated by extrapolation).
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Figure B.2.1.8. Short term population growth rate point estimates and 95% confidence limits for Snake River steelhead data series. Paired
estimates for areas with possible hatchery contribution to natural spawning.
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B.2.2. UPPER COLUMBIA STEELHEAD

The life-history patterns of upper Columbia steelhead are complex. Adults return to the
Columbia River in the late summer and early fall; most migrate relatively quickly up the
mainstem to their natal tributaries. A portion of the returning run overwinters in the mainstem
reservoirs, passing over the upper mid-Columbia dams in April and May of the following year.
Spawning occurs in the late spring of the calendar year following entry into the river. Juvenile
steelhead spend 1 to 7 years rearing in freshwater before migrating to the ocean. Smolt
outmigrations are predominately age 2 and age 3 juveniles. Most adult steelhead return after 1 or
2 years at sea, starting the cycle again.

Estimates of the annual returns of upper Columbia steelhead populations are based on dam
counts. Cycle counts are used to accommodate the prevalent return pattern in up-river summer
steelhead (runs enter the Columbia in late summer and fall, some fish overwinter in mainstem
reservoirs—migrating past the upper dams prior to spawning the following spring). Counts over
Wells Dam are assumed to be returns originating from natural production and hatchery outplants
into the Methow and Okanogan systems. The total returns to Wells Dam are calculated by
adding annual brood stock removals at Wells to the dam counts. The annual estimated return
levels above Wells Dam are broken down into hatchery and wild components by applying the
ratios observed in the Wells sampling program for run years since 1982.

Harvest rates on upper river steelhead have been cut back substantially from historical
levels. Direct commercial harvest of steelhead in non-Indian fisheries was eliminated by
legislation in the early 1970s. Incidental impacts in fisheries directed at other species continued
in the lower river, but at substantially reduced levels. In the 1970s and early 1980s, recreational
fishery impacts in the upper Columbia escalated to very high levels in response to increasing
returns augmented by substantial increases in hatchery production. In 1985, steelhead
recreational fisheries in this region (and in other Washington tributaries) were changed to
mandate release of wild fish. Treaty harvest of summer run steelhead (including returns to the
upper Columbia) occurs mainly in mainstem fisheries directed at up-river bright fall chinook..

Hatchery returns predominate the estimated escapement in the Wenatchee, Methow and
Okanogan River drainages. The effectiveness of hatchery spawners relative to their natural
counterparts is a major uncertainty for both populations. Hatchery effectiveness can be
influenced by at least three sets of factors: relative distribution of spawning adults, relative
timing of spawning adults, and relative effectiveness of progeny. No direct information is
available for the upper Columbia stocks. Outplanting strategies have varied over the time period
the return/spawner data were collected (1976-1994 brood years). While the return timing into
the Columbia River is similar for both wild and hatchery steelhead returning to the upper
Columbia, the spawning timing in the hatchery is accelerated. The long-term effects of such
acceleration on the spawning timing of returning hatchery produced adults in nature is not
known. We have no direct information on relative fitness of upper Columbia progeny with at
least one parent of hatchery origin.
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B.2.2.1. Previous BRT Conclusions

The 1998 steelhead status review identified a number of concerns for the Upper Columbia
Steelhead ESU: “While the total abundance of populations within this ESU has been relatively
stable or increasing, it appears to be occurring only because of major hatchery supplementation
programs. Estimates of the proportion of hatchery fish in spawning escapement are 65%
(Wenatchee River) and 81% (Methow and Okanogan Rivers). The major concern for this ESU is
the clear failure of natural stocks to replace themselves. The BRT members are also strongly
concerned about the problems of genetic homogenization due to hatchery
supplementation...apparent high harvest rates on steelhead smolts in rainbow trout fisheries and
the degradation of freshwater habitats within the region, especially the effects of grazing,
irrigation diversions and hydroelectric Dams.” The BRT also identified two major areas of
uncertainty; relationship between anadromous and resident forms, and the genetic heritage of
naturally spawning fish within this ESU.

B.2.2.2. New Data and Analyses

Population Definitions and Criteria

An initial set of population definitions for Upper Columbia steelhead ESU along with
basic criteria for evaluating the status of each population were developed using the Viable
Salmonid Population (VSP) guidelines described in McElhany (2000). The definitions and
criteria are described in Ford et al. (2000) and have been used in the development and review of
Mid-Columbia PUD plans and the FCRPS Biological Opinion. The interim definitions and
criteria are being reviewed as recommendations by the Interior Columbia Technical Recovery
Team. Briefly, the joint technical team recommended that the Wenatchee River, the Entiat
River and the Methow River be considered as separate populations within the Upper Columbia
Steelhead ESU. The Okanogan River may have supported a fourth population, the committee
deferred a decision on the Okanogan to the Technical Recovery Team. Abundance,
productivity and spatial structure criteria for each of the populations in the ESU were developed
and are described in Ford et al. (2001).

Current Abundance

Returns of both hatchery and naturally produced steelhead to the upper Columbia have
increased in recent years. Priest Rapids Dam is below upper Columbia steelhead production
areas. The average 1997-2001 return counted through the Priest Rapids fish ladder was
approximately 12,900 steelhead. The average for the previous 5 years (1992-1996) was 7,800
fish.
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Figure B.2.2.1. Wenatchee/Entiat Steelhead—estimated annual spawning
escapements. Cooney, 2001. 1999-2001 data from WDFW.

Total returns to the upper Columbia continue to be predominately hatchery-origin fish.
The percentage of the run over Priest Rapids of natural origin increased to over 25% in the
1980s, then dropped to less than 10% by the mid-1990s. The median percent wild for 1997-2001
was 17%.

Abundance estimates of returning naturally produced upper Columbia steelhead have been
based on extrapolations from mainstem dam counts and associated sampling information (e.g.
hatchery/wild fraction, age composition). The natural component of the annual steelhead run
over Priest Rapids increased from an average of 1,040 (1992-1996) to 2,200 (1997-2001).

The estimate of the combined natural steelhead return to the Wenatchee and Entiat Rivers
increased to a geometric mean of approximately 900 for the 1996-2001 period. The average
percentage natural dropped from 35% to 29% for the recent 5-year period. In terms of natural
production, recent production levels remain well below the interim recovery levels developed for
these populations (Table B.2.2.1, Figure B.2.2.1).

The Methow steelhead population is the primary natural production area above Wells Dam.
The 1997-2001 geometric mean of natural returns over Wells Dam was 358, lower than the
geometric mean return prior to the 1998 status review (Table B.2.2.1, Figure B.2.2.2). The most
recent return reported in the data series, 1,380 naturally produced steelhead in 2001, was the
highest single annual return in the 25-year data series. Hatchery returns continue to dominate the
run over Wells Dam. The average percent of wild origin dropped to 9% for 1996-2001
compared to 19% for the period prior to the previous status review.
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Table B.2.2.1. Upper Columbia Steelhead. Summary of current abundance and trend information
relative to previous BRT status review. Interim targets from Ford et al. (2001).

Pct 1997-2001 Geometric Mean
. Natural Previous Status Review estimate in ()
Population(s) Origin
Trend Interim Curren
Total Natural (%/yr) Target t vs. Target

Wenatchee/Entiat 29% 3,279 894 +3.4 3,000 30%
(35%) (800) (+2.6)

Methow/Okanogan 9% 4,815 358 +5.9 2,500 14%
(19%) (450) (-12.0)

Methow
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Figure B.2.2.2. Methow Steelhead—estimated annual spawning escapements.

Cooney 2001. 1999-2001 data from WDFW.

The analyses described above relied on the 1976-2001 abundance data set. The starting
date for that series is set by the advent of counting at Wells Dam (allowed for separate estimates
of run strength to the Methow/Okanogan and the Wenatchee/Entiat). The median run (almost all
natural origin) from 1933-1954 was approximately 2,300.

Current Productivity

Natural returns have increased in recent years for both stock groupings (Table B.2.2.1).
Population growth rates, expressed as A calculated using the running sum method, are
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substantially influenced by assumptions regarding the relative effectiveness of hatchery
spawners. The same key factor must be considered in analyzing return per spawner data sets.
The relative contribution of returning steelhead of hatchery origin to natural spawning is not
clearly understood. There may be timing and spatial differences in the distribution of hatchery
and wild origin spawners that affect production of juveniles. Eggs and subsequent juveniles,
from natural spawning, involving hatchery-origin fish may survival at a differential rate relative
to spawning of natural origin adults.

Two sets of assumptions were used in estimating A and generating return-per-spawner
series for upper Columbia steelhead data sets. These assumptions represented the extremes in
the range of possible relative hatchery effectiveness values, relative hatchery effectiveness equal
to 1 or 0 with respect to fish of natural origin. Under the assumption that hatchery effectiveness
is 0, naturally produced fish returning in a year are the progeny of the natural returns one brood
cycle earlier. Under the assumption that hatchery effectiveness is 1.0, natural steelhead returning
in any given year are assumed to be the product of total (hatchery plus natural) spawners.

Both short-term and long-term estimates of A are positive under the assumption that
hatchery fish have not contributed to natural production in recent years. A estimates under the
assumption that hatchery fish contributed at the same level as wild fish to natural production are
substantially lower—under this scenario natural production is consistently and substantially
below the total number (hatchery plus natural origin) of spawners in any given year.

Return-per-spawner patterns for the two steelhead production areas are also substantially
influenced by assumptions regarding the relative effectiveness of hatchery origin spawners
(Figures B.2.2.3 and B.2.2.4). Under the assumption that hatchery and wild spawners are both
contributing to the subsequent generation of natural returns, return-per-spawner levels have been

Wenatchee/Entiat Steelhead
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Figure B.2.2.3. Wenatchee/Entiat Steelhead—Return per spawner vs Brood year
spawning escapement.
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Figure B.2.2.4. Methow Steelhead—Return per spawner vs Brood
year spawning escapement.

consistently below 1.0 since 1976. Under this scenario natural production would be expected
to decline rapidly in the absence of hatchery spawners. Under the assumption that hatchery
fish returning to the upper Columbia do not contribute to natural production, return-per-
spawner levels were above one until the late 1980s. Return-per-spawner estimates
subsequently dropped below replacement (1.0) and remained low until the most recent brood
year with measured returns—1996.

The actual contribution of hatchery returns to natural spawning remains a key
uncertainty for upper Columbia steelhead. This information need is in addition to any
considerations for long-term genetic impacts of high hatchery contributions to natural
spawning.

B.2.2.3. New Hatchery/ESU Information

Hatchery considerations

Hatchery smolt production averaged approximately 300,000 smolts per year in the
1960s, 425,000 in the 1970s, 790,000 in the 1980s, and more than 800,000 in the 1990s
(including releases exceeding 1.0 million). Current mitigation/supplementation targets are to
use locally obtained returning adults for programs. The objective for the Wenatchee is to
release 400,000 smolts per year using broodstock collected from run-of-the-river fish in the
Wenatchee (main collection point is Dryden Dam). Broodstock collected at Wells Dam are
used for outplanting in the Methow (380,000 target release), and the Okanogan (100,000
target release). The Entiat basin has been designated as a natural production ‘reference’
drainage—no hatchery outplanting. As of the present, there are no monitoring programs in
place to directly estimate natural production of steelhead in the Entiat. Categorizations of
Upper Columbia River steelhead hatchery stocks (SSHAG 2003) can be found in Appendix
B.5.2.
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Resident fish considerations

Resident O. mykiss are relatively abundant in upper Columbia tributaries currently
accessible to steelhead as well as in upriver tributaries blocked off to anadromous access by
Chief Joseph and Grand Coulee dams (Kostow 2003 draft). USFWS biologists surveyed the
abundance of trout and steelhead juveniles in the Wenatchee, Entiat, and Methow River
drainages in the mid 1980s. (Mullan 1992). Adult trout (defined as trout > 20 cm) were
found in surveys in all basins. Juvenile O. mykiss were reported from 94% of the surveys
conducted in areas believed to be used by steelhead and resident trout (Kostow 2003 draft).
The results also supported the hypothesis that resident O. mykiss are more abundant in
tributary/mainstem areas above the general areas used by steelhead for rearing.

Kostow (2003 draft) reports that biologists who are familiar with the areas above Chief
Joseph Dam believe that O. mykiss are present in significant numbers. Several of the
tributaries above Chief Joseph Dam have been blocked off by dams and introductions of
exotic gamefish and trout species have been widespread. O. mykiss, believed to be native
populations, are present in a number of tributaries draining into Lake Roosevelt (Kostow 2003
draft). Mullan (1992) hypothesized that the native trout populations above Chief Joseph Dam
effectively preserved native steelhead lineages present before the construction of the
mainstem impassable dams.
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B.2.3 MIDDLE COLUMBIA STEELHEAD

The Middle Columbia River Steelhead ESU includes steelhead populations in Oregon
and Washington drainages upstream of the Hood and Wind river systems to and including the
Yakima River. The Snake River is not included in this ESU. Major drainages in this ESU are
the Deschutes, John Day, Umatilla, Walla-Walla, Yakima, and Klickitat river systems.
Almost all steelhead populations within this ESU are summer-run fish, the exceptions being
winter-run components returning to the Klickitat, and Fifteen Mile Creek watersheds. Most
of the populations within this ESU are characterized by a balance between 1- and 2-year-old
smolt outmigrants. Adults return after 1 or 2 years at sea.

Hatchery facilities are located in a number of drainages within the geographic area of
this ESU, although there are also subbasins with little or no direct hatchery influence. The
John Day River system is a large river basin supporting an estimated five steelhead
populations. The basin has not been outplanted with hatchery steelhead and out-of-basin
straying is believed to be low. The Yakima River system includes four to five populations.
Hatchery production in the basin was relatively limited historically and has been phased out
since the early 1990s. The Umatilla, the Walla-Walla, and the Deschutes river systems each
have ongoing hatchery production programs based on locally derived broodstocks. Straying
from out-of-basin production programs into the Deschutes River has been identified as a
chronic occurrence.

Blockages have prevented access to sizable steelhead production areas in the Deschutes
River and the White Salmon River. In the Deschutes River, Pelton Dam blocks access to
upstream habitat historically used by steelhead. Conduit Dam, constructed in 1913, blocked
access to all but 2-3 miles of habitat suitable for steelhead production in the Big White
Salmon River (Rawding 2001). Substantial populations of resident trout exist in both areas.

B.2.3.1 Previous BRT Conclusions

The 1998 and 1999 BRT reviews (BRT 1998; BRT 1999) identified several concerns
including relatively low spawning levels in those streams for which information was
available, a preponderance of negative trends (10 out of 14), and the widespread presence of
hatchery fish throughout the ESU.

The 1999 BRT review specifically identified “...the serious declines in abundance in the
John Day River Basin...” as a point of concern given that the John Day system had supported
large populations of naturally spawning steelhead in the recent past. Concerns were also
expressed about the low abundance of returns to the Yakima River system relative to
historical levels “...with the majority of production coming from a single stream (Satus
Creek).” The sharp decline in the returns to the Deschutes River system was also identified as
a concern.

The 1999 BRT review also identified increases of stray steelhead into the Deschutes
River as a “major source of concern.” The review acknowledged that initial results from
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radio tagging studies indicated that a substantial proportion of steelhead entering the
Deschutes migrated out of the system prior to spawning.

The previous BRT review identified a set of habitat problems affecting basins within
this ESU. High summer and low winter temperatures are characteristic of production or
migration reaches associated with populations within this ESU. Water withdrawals have
seriously reduced flow levels in several Mid-Columbia drainages, including sections of the
Yakima, Walla-Walla, Umatilla, and Deschutes rivers. Riparian vegetation and instream
structure has been degraded in many areas—the previous BRT report states that “(O)f the
stream segments inventoried within this ESU, riparian restoration is needed for between
37% and 84% of the river bank in various basins.”

B.2.3.2 New Data and Analyses

Abundance

With some exceptions, the recent 5-year average (geometric mean) abundance for
natural steelhead within this ESU was higher than levels reported in the last status review
(BRT 1999). Information on recent returns in comparison to return levels reported in
previous status reviews is summarized in Table B.2.3.1 and depicted in Figures B.2.3.1-
B.2.3.10. Returns to the Yakima River, the Deschutes River, and to sections of the John
Day River system were up substantially in comparison to 1992-1997. Yakima River
returns are still substantially below interim target levels and estimated historical return
levels, with the majority of spawning occurring in one tributary, Satus Creek (Berg 2001).
The recent 5-year geometric mean return of the natural-origin component of the Deschutes
River run has exceeded interim target levels. Recent 5-year geometric mean annual returns
to the John Day basin are generally below the corresponding mean returns reported in the
previous status reviews. However, each of the major production areas in the John Day
system has shown upward trends since the 1999 return year.

Recent year (1999-2001) redds-per-mile estimates of winter steelhead escapement in
Fifteen Mile Creek were also up substantially relative to the annual levels in the early
1990s.

Returns to the Touchet River are lower that the previous 5-year average. Trend or
count information for the Klickitat River winter steelhead run are not available but current
return levels are believed to be below interim target level.

Productivity

Short-term trends in major production areas were positive for seven of the 12 areas
(Table B.2.3.1). The median annual rate of change in abundance since 1990 was +2.5%,
individual trend estimates ranged from -7.9% to +11%. The same basic pattern was
reflected in A estimates for the production areas. The median short-term (1990-2001)
annual population growth rate estimate was 1.045, assuming that hatchery fish on the
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Table B.2.3.1. Summary of recent 5-year average (geometric mean) population abundance and trend
estimates in comparison to estimates included in previous BRT review (BRT 1999).

Pct 1997-2001 Geometric Mean
Natural Previous Status Review estimate in ()
Population(s) Origin
Total Natural Trend Interim Current vs.
(%lyr) Target Target
Klickitat R. ? 250+ 3,600 below target
(-9.2) sum+win
Yakima R. 94 901 +2.9 8,900 10%
95) (800) (+14.0)
Fifteen Mile Cr. 100? +7.8 900
(100?) (-5.4)
Deschutes R. 38 5,566 +8.9 5,400 103%
(50) (3,000) (+2.6)
John Day 99 2,256 -2.0 2,000 113%
Upper Mainstem (100) (-15.2)
John Day No +1.5 3,200
Lower Mainstem releases (-15.9)
John Day No +9.6
Upper North Fork releases (-11.8)
2,700
John Day No +11.0
Lower North Fork releases (-1.2)
John Day No -6.7 2,700
Middle Fork releases (-13.7)
John Day No -0.8 600
South Fork releases (-7.4)
Umatilla R. 67 2,485 1,658 +7.6 2,300 72%
(76) (1,700) (1,096) (+0.7)
Touchet R. 91 290 -1.7 900 32%
93) (300) (-2.7) (entire
Walla-
Walla)
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spawning grounds did not contribute to natural production, with eight of the 12 indicator
trends having a positive growth rate. Assuming that potential hatchery spawners contributed
at the same rate as natural-origin spawners resulted in lower estimates of population growth
rates. The median short-term Ae under the assumption of equal hatchery/natural origin
spawner effectiveness was .967, with six of the 12 indicators exhibiting positive growth rates.

Long-term trend estimates were also calculated using the entire length of the data series
available for each production area (Table B.2.3.1). The median estimate of long-term trend
over the 12 indicator data sets was -2.1% per year (-6.9 to +2.9), with 11 of the 12 being
negative. Long-term annual population growth rates (1) were also negative (Table B.2.3.1).
The median long-term A was .98 under the assumption that hatchery spawners do not
contribute to production, and .97 under the assumption that both hatchery and natural origin
spawners contribute equally.

All of the production area trends available for this ESU indicate relatively low
escapement levels in the 1990s. For some of the data sets, earlier annual escapements were
relatively high compared to the stream miles available for spawning and rearing. In those
cases, it is reasonable to assume that subsequent production may have been influenced by
density-dependent effects. In addition, there is evidence of large fluctuations in marine
survival for Columbia River and Oregon coastal steelhead stocks (Cooney 2000, Chilcote
2001). Spawner return data sets for Mid-Columbia production areas are of relatively short
duration. As a result of these considerations, projections based on simple population growth
rate trends or on stock recruit relationships derived by fitting recent year spawner return data
should be interpreted with caution.

B.2.3.5. New Hatchery/ESU Information

Relatively high numbers of hatchery-origin steelhead returning from releases outside of
the Deschutes River system continue to enter the Deschutes system. The actual number of
out-of-basin-origin hatchery fish that spawn naturally in the Deschutes is not known.
Preliminary results from recent radio tracking studies cited in Cramer et al. (2002) backs up
the hypothesis that a significant proportion of hatchery strays entering the Deschutes River are
‘dip-ins,’ fish that migrate out of the system prior to spawning. The estimated escapements to
the spawning grounds used in the status review updates already include an adjustment to
reflect out-migrating stray hatchery fish. The estimates of spawning escapement into the
Deschutes River system depicted in Figure B.2.3.2 assumed that 50% of the estimated number
of outside hatchery fish passing over Sherars Falls dropped back down and did not contribute
to spawning in the Deschutes River system (Chilcote 2002 spreadsheet analysis). Cramer et
al. (2002) identified two other sets of information regarding the potential contribution of
hatchery stocks to natural spawning in the Deschutes River. ODFW spawner surveys in
Buckhollow, Bakeoven, and Trout creeks indicate a relatively high proportion of wild fish in
those major spawning tributaries in recent years, in comparison to the estimated fraction of
wild over Sherars Falls (below major mainstem spawning areas). In addition, estimated
natural-origin returns to the mainstem/lower tributary roughly track the returns to the Warm
Springs River in time, in spite of large differences in estimated hatchery contributions in
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some years. Additional information is needed to clarify the potential impact of outside
hatchery origin fish to natural production in the system.

Resident O. Mykiss Considerations

The following description of the distribution of resident O. mykiss associated with the
Mid-Columbia ESU is quoted directly from Kostow (2003).

“Coastal cutthroat trout are present in the Little White and White Salmon rivers, in
Fifteenmile Creek, and in some smaller tributaries in this area. A unique pocket of native
westslope cutthroat trout (O.C. lewisi) is present in the upper John Day basin... O. mykiss
trout are present throughout the rest of the ESU. They are sympatric with current
steelhead distributions, they occupy all areas of historic steelhead range above dams and
other artificial barriers, and they are present above all natural barriers in basins from the
Deschutes and Klickitat upstream. Their distribution typically extends beyond the
steelhead distribution into small headwater tributaries even when physical barriers other
than stream size are absent.

“Natural barriers are less common in this ESU...The most important ones occur in
the Deschutes Basin. White River Falls blocks the entire White River, one of the major
tributaries of the lower Deschutes. The O. mykiss trout above this falls are highly
distinctive (Currens et al. 1990). A second important falls, Big Falls, occurs on the
mainstem Deschutes not far upstream from the reservoir behind Round Butte Dam. This
falls blocked all anadromous fish access to the upper Deschutes Basin. A third falls
blocked most of the North Fork Crooked River basin. Natural falls also block the upper
South Fork of the John Day River, and some areas in Fifteenmile Creek and in the two
White Salmon basins. Several low waterfalls on the mainstem Deschutes, Klickitat and
Umatilla (the latter is now under Threemile Dam) were passable by steelhead. Otherwise,
there are no other major physical blockages to steelhead in this ESU, although they
probably did not penetrate upper most headwater areas.

“The major artificial barrier in this ESU is the Pelton/Round Butte dam complex on
the Deschutes. These dams blocked access to major steelhead production areas in the
upper basin, including the Crooked River, Metolius River and Squaw Creek. Conduit
Dam, just a few miles above the mouth of the White Salmon River, blocked access to that
basin. Irrigation dams in the Umatilla block access to several tributaries. Otherwise, the
numerous water diversion structures in this ESU are currently passable to steelhead,
although some of them may cause passage problems.

“The Deschutes River is unique among large, inland Columbia Basin tributaries in
that its lower mainstem is relatively in tact, with year-round strong flows and cold
temperatures. lIts natural water storage system is underground aquifers that feed the
mainstem through numerous springs. In comparison, the John Day River historically
relied on extensive beaver meadows for water storage, and these were largely lost in the
late 1800s extensively changing the hydrology of the lower mainstem. The Umatilla, Walla
Walla and Yakima mainstems are severely modified by irrigation diversions. The
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Deschutes is therefore also unique in that it still has a hugely productive resident, or
perhaps combined resident and fluvial, O. mykiss trout population in its lower mainstem.
These trout are among the largest, the oldest and the most fecund O. mykiss trout in the
Columbia Basin. Possibly the other major rivers in the Mid-Columbia ESU had similar
mainstem trout populations historically, but they are gone now because summer and fall
water quality is inhospitable.

“The trout in the Deschutes are also well distributed in other areas in the basin, in
addition to the mainstem. Below Pelton/Round Butte dams, they also occur throughout
Warm Springs River, Shitike Creek and Trout Creek, and in several smaller tributaries.
Trout also remain well distributed in the historic steelhead area above Pelton/Round Butte
dams. The largest tributary of the Deschutes, the Crooked River, is above the dams and
was probably the major steelhead production area historically.... many of the headwater
areas still have good desert trout habitats, although the best remaining habitats are above
the historic range of steelhead, above the falls on the North Fork.”

Resident O. mykiss production varies widely among the tributaries of the relatively
large Yakima River system. Access by returning anadromous migrants to Upper Yakima
River drainage was effectively cut off for 18 years by Roza Dam. That area is believed to
have been the most productive historical habitat for steelhead. Resident O. mykiss
currently dominate production above Rosa Dam. Two lower Yakima tributaries, Satus
Creek and Toppenish Creek, support most of the current steelhead production from the
basin. The absence of 2+ smolts in these tributaries indicates little or no resident
production. Steelhead and resident trout are present in the Naches subbasin.

The John Day system may have historically supported large populations of resident
trout; resident trout redds have been observed during steelhead redd surveys in this system
(Kostow 2003). Some proportion of the age 0/age 1 fish counted during juvenile transects
may be resident trout, although these redds are not systematically counted.

The mainstem Umatilla River has been heavily impacted by water withdrawals and
other agricultural activities. However headwater reaches are generally intact and have the
capacity to support fairly large anadromous and resident O. mykiss juvenile production.
Abundance estimates of juvenile O. mykiss from the upper Umatilla mainstem and
tributaries show a high percentage of age 0 and 1 juveniles, while those 2+ and older make
up a relatively small proportion of the juvenile sampled. Kostow (2003) concludes that
resident adults may still outnumber returning steelhead in the basin.

“Trout are reported to be present throughout the Klickitat including in the mainstem
(Sharp 2001). However, the mainstem Walla Walla is heavily impacted by irrigation
development and is only used as a migration corridor by O. mykiss. Trout and steelhead
production occurs in the upper Tou