4 Limiting Factors and Conditions

4.1 Limiting Factors to Fish

4.1.1 OQut-of-Subbasin Factors

All focal aquatic species are impacted to some degree by the effects of hydropower development
on the Snake River both upstream and downstream of the Hells Canyon reach. Those impacts
related to downstream hydropower development are considered to be “out-of-subbasin” effects
since they only impact those fish moving to or from the subbasin. For organizational purposes,
those impacts related to upstream hydropower developments are considered with in-subbasin
effects and discussed below since they impact all aquatic species using the mainstem

Snake River within the subbasin. Appendix G provides a regional overview of out-of-subbasin
factors impacting anadromous fish in the Columbia Basin, including areas above Lower Granite
Dam. Information presented here focuses on downriver impacts to Snake River stocks and, when
possible, those populations or stocks specific to the Snake Hells Canyon subbasin.

It is generally accepted that hydropower development on the lower Snake River and Columbia
River is the primary cause of decline and continued suppression of Snake River salmon and
steelhead (WDFW et al. 1990; CBFWA 1991; Northwest Power Planning Council 1992; NMFS
1995, 1997; NRC 1995; IDFG 1998; Williams et al. 1998). However, less agreement exists about
whether the hydropower system is the primary factor limiting recovery (Mamorek et al. 1998).
This limiting factor keeps yearly effective population size low and increases genetic and
demographic risk of localized extinction.

Currently, the estimated direct survival of Snake River spring/summer chinook smolts through
the hydrosystem is between 40 and 60%, compared with an estimated survival rate during the
1970s of 5% to 40%. These improvements have occurred as a result of changes in the operation
and configuration of the FCRPS, which include increased spill, barging, increased flow, changes
in the operation of turbines, and new extended-length screens at McNary, Little Goose, and
Lower Granite dams (NMFS 2000a).

Adult escapement of anadromous species remains low, even given significant hatchery
production/reintroduction efforts. Low adult abundance has resulted in stocking at variable rates
between years, depending on the availability of brood fish (Walters et al. 2001). Smolt-to-adult
return rates (SAR), from smolts at the uppermost dam to adults returning to the Columbia River
mouth, averaged 5.2% in the 1960s before the hydropower system was completed and only 1.2%
from 1977 to 1994 (Petrosky et al. 2001) (Figure 48). These rates are below the 2 to 6% needed
for recovery (Mamorek et al. 1998).

In contrast to the decline in SAR, numbers of smolts per spawner from Snake River tributaries
did not decrease during this period, averaging 62 smolts per spawner before hydrosystem
completion and 100 smolts per spawner afterward (Petrosky et al. 2001) (Figure 48). In this
section, both spawner escapement and smolt yield are measured at the uppermost mainstem dam
(currently Lower Granite). The increase in smolts per spawner was due to a reduction in density
dependent mortality as spawner abundance declined. Accounting for density dependence, a
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modest decrease occurred in smolts per spawner from Snake River tributaries over this period
but not of a magnitude to explain the severe decline in life-cycle survival (Petrosky et al. 2001).

The dams cause direct, indirect, or delayed mortality, mainly to emigrating juveniles (IDFG
1998, Nemeth and Kiefer 1999). As a result of this increased mortality, Snake River spring and
summer chinook declined at a greater rate than downriver stocks, coincident with completion of
the federal hydropower system (Schaller et al. 1999). Schaller et al. (1999) concluded that no
other factors than hydropower development have played a significant role in the differential
decline in performance between upriver and downriver stocks. The Snake River stocks above
eight dams survived one-third as well as downriver stocks migrating through three dams for this
time period, after taking into account factors common to both groups (Schaller et al. 1999;
Deriso 2002). The additional decline in productivity of upriver stocks relative to downriver
stocks indicates that this portion of the mortality is related to factors unique to upriver stocks.
Patterns of Pacific Decadal Oscillation and salmon production would indicate that poor ocean
conditions existed for Columbia River salmon after the late 1970s (Hare et al. 1999). However,
the natural fluctuations of ocean productivity affecting all Columbia River stocks, in
combination with mortality as a result of the hydrosystem, appear to have caused the severe
declines in productivity and survival rates for the Snake River stocks. Temporal and spatial
patterns of hatchery release numbers did not coincide with the differential changes in survival
rates between upriver and downriver stocks (Schaller et al. 1999). Harvest rates were drastically
reduced in the early 1970s, in response to declines in upriver stream-type chinook abundance.
Given that changes in smolts per spawner cannot explain the decreases in SAR or overall
survival rates for Snake River stocks, it appears that the altered migration corridor has had a
strong influence on the mortality that causes these differences in stock performance.

The observations about SAR rates and smolts per spawner (Figure 48) indicate that the overall
survival decline is consistent primarily with hydrosystem impacts and poorer ocean conditions
(out-of-subbasin factors) rather than with large-scale impacts within the subbasins between the
1960s and present (Schaller et al. 1999, Petrosky et al. 2001). Because the smolt/spawner data
represent aggregate populations from a mix of habitat qualities throughout the Snake River basin
and are from a period after hydropower development, they do not imply that there is no room for
survival improvement within the Salmon, Clearwater, Grande Ronde, and Imnaha subbasins.
However, because of limiting factors outside the subbasin and critically reduced life-cycle
survival for populations even in pristine watersheds, it is unlikely that potential survival
improvements within the Snake River subbasins alone can increase survival to a level that
ensures recovery of anadromous fish populations.

Predation of salmonid smolts by various species also represents a potential limiting factor to
survival, particularly within reservoirs. Shively et al. (1996) found that pikeminnow predation
would be minimized when water velocity was greater than 1 m/s and water depth exceeded 10 m,
suggesting that predation by pikeminnow is not a significant threat to outmigrating salmon
within the Snake Hells Canyon subbasin itself due to the riverine nature of the reach. However,
predation by pikeminnow is substantial throughout all or portions of the downstream migration
corridor. Northern pikeminnow, a native predator, have become well adapted to the habitat
created by river impoundment and have been shown to have substantial predatory impacts on
migrating salmonids (Beamesderfer and Rieman 1991, Petersen 1994, Collins et al. 1995).
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Other key piscivorous fish species that may pose a potential limiting factor to anadromous
salmonids include walleye, channel catfish, Pacific lamprey, yellow perch, largemouth bass,
northern pike, and bull trout (NMFS 2000b). Although not necessarily associated with the Snake
Hells Canyon reach, these species have been found to consume considerable numbers of
outmigrating subyearling chinook and steelhead, and they are most closely associated with areas
upstream and downstream of impoundments. Avian predator populations are also blamed for
salmonid predation. These include the Caspian tern, double-crested cormorant, and three species
of gulls (NMFS 2000b). Marine mammals, specifically members of the order Pinnepedia (e.g.,
Pacific harbor seals and California sea lions), represent additional threats to chinook and
steelhead (NMFS 2000b).

Out-of-subbasin harvest of Snake River fall chinook, which were harvested up to a 70 to 80%
exploitation rate in the lower Columbia River and the ocean (G. Mendel, WDFW, personal
communication, May 2001), may have had substantial impacts to that population within the
Snake Hells Canyon subbasin. Harvest on the Snake River stock was especially high during the
years when they were mixed with particularly large returns of fall chinook salmon destined for
the Hanford reach of the middle Columbia River. The listing of fall chinook under the ESA and
renegotiations under the Columbia River Fishery Management Plan has substantially reduced the
exploitation rate on the Snake River stock of fall chinook (G. Mendel, WDFW, personal
communication, May 2001).
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Figure 48.  Smolt-to-adult survival rates (bars; SAR) and smolts/spawner (solid line) for wild
Snake River spring and summer chinook. The SAR describes survival during mainstem
downstream migration to adult returns, and the number of smolts per spawner describes
freshwater productivity in upstream freshwater spawning and rearing areas (from Petrosky
etal. 2001).
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4.1.2 Local Limiting Factors—Overview

Hatcheries

The wild component of the Snake River spring/summer and fall chinook ESUs are currently
considered to be at some risk of extinction due in part to the influence of hatcheries (NMFS
2000a). The hatchery contribution to Snake River fall chinook escapement has been estimated at
greater than 47%' (Myers et al. 1998). Hatchery-origin spring/summer chinook comprise an
estimated 80% of the Columbia River run (Lichatowich and Mobrand 1995).

The effectiveness of hatchery fish spawning in the wild has been considered to influence the
growth rate of wild spring/summer and fall chinook (NMFS 2000a). NOAA Fisheries estimates
the growth rate (lambda) of Snake River spring/summer chinook to be between 0.96 and 0.80;
growth rate for Snake River fall chinook was estimated to be between 0.94 and 0.86. For

Snake River spring/summer chinook index stocks, extinction estimates 100 years from now
range from 0.0 to 0.78, assuming that hatchery fish spawning in the wild have not reproduced
(i.e., hatchery effectiveness = 0) and from 0.0 to 1.00, assuming that the hatchery fish spawning
in the wild have been as productive as wild-origin fish (hatchery effectiveness = 100%). For fall
chinook, extinction risk estimates 100 years from now range from 0.40, assuming that hatchery
fish spawning in the wild have not reproduced (i.e., hatchery effectiveness = 0) to 1.00, assuming
that the hatchery fish spawning in the wild have been as productive as wild-origin fish (hatchery
effectiveness = 100%; see Tables B-5 and B-6 in McClure et al. 2000).

Hydropower/Water Storage

As mentioned earlier, all focal aquatic species are impacted to some degree by the effects of
hydropower development on the Snake River both upstream and downstream of the

Hells Canyon reach. Those impacts related to downstream hydropower development are
considered to be “out-of-subbasin” effects since they only impact those fish moving to or from
the subbasin. Those impacts related to upstream hydropower developments are considered with
in-subbasin effects and discussed below since they impact all aquatic species using the mainstem
Snake River within the subbasin. The major impacts of hydropower development are on those
species that primarily use the mainstem Snake River for much of their life history, particularly
fall chinook and white sturgeon.

Fall chinook are particularly susceptible to the effects of hydropower development because of
inundation of preferred spawning and rearing habitats in mainstem rivers and because juveniles
migrate to the ocean in late spring, summer, and fall during low summer flows and high water
temperatures. The changes to habitat, flow, and thermal regimes have affected spawn timing,
spawning location, and outmigration success of fall chinook in the Snake Hells Canyon subbasin.

' See Mendel (2000) for run composition at Lower Granite Dam. Initially, 67% of fish at Lower Granite Dam were
hatchery origin, but with removal of hatchery fish at the dam, this value was reduced to 47% hatchery escapement
past the dam.

? Estimates of median population growth rate, risk of extinction, and likelihood of meeting recovery goals are based
on population trends observed during a base period beginning in 1980 and including 1999 adult returns
(spring/summer chinook) or beginning in 1980 and including 1996 adult returns (fall chinook). Population trends are
projected under the assumption that all conditions will stay the same.
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Flow releases from Hells Canyon Complex were determined to play a significant role in shaping
flow and temperature regimes in the Snake River downstream to RM 167 during fall chinook
adult immigration, spawning, and egg incubation life history phases (Rondorf and Miller 1994;
Rondorf and Tiffan 1994, 1996). Reservoir heating of water in upriver pools during summer
months and its subsequent release out of Hells Canyon Dam likely contribute to documented
higher water temperatures above the confluence of the Salmon River (Rondorf and Tiffan 1996).
These temperatures may exacerbate fall chinook immigration and spawning delays, while
accelerating egg incubation and juvenile emigration (Rondorf and Tiffan 1996). Consequently,
the fish from the Snake Hells Canyon subbasin arrive at Lower Granite Dam, on average, up to
four weeks later than they did before development of the Hells Canyon Complex and the four
lower Snake River projects (NMFS 2000a). Johnson and Stangl (BLM 2000a) found that fall
chinook fry emerging later than mid-May may not be large enough to begin their downstream
migration as age 0 fish. Delays in chinook outmigration may also occur due to slack water
impoundments (i.e., upper pool of Lower Granite Dam). Combined, the delays place juvenile
migrants in reservoirs during periods when water temperatures approach chinook salmon’s
thermal tolerance (NMFS 2000a).

Studies examining smoltification timing suggest that the protracted emigration exhibited by
Snake Hells Canyon subbasin fall chinook may confer a survival disadvantage to downstream
migration life history phases (Rondorf and Tiffan 1997). Gill ATPase followed a trend of
increasing activity until late June followed by a decline throughout the remainder of the summer
(Rondorf and Tiffan 1997). Similarly, subyearling chinook exhibited the most net downstream
movement at velocities of 6 to 18 in/s early in the season and less movement as the season
progressed. This delay often places late-arriving fall chinook in unsuitable reservoir
environments and may increase their susceptibility to predation.

Hydropower projects have isolated white sturgeon populations within the Snake Hells Canyon
subbasin by restricting their movements into or out of the reach. Downstream impoundments
have dramatically affected the historical food base of white sturgeon, as illustrated by the marked
decrease in anadromous fish and lamprey returns following construction of the four lower

Snake River dams (CBFWA 1999). The influence of upstream impoundments on flows may
limit spawning and incubation success, alter thermal regimes, and decrease the amount of
nutrients flowing downriver.

Harvest

Harvest of all wild chinook salmon has been curtailed in Idaho, Oregon, and Washington. The
effects of in-subbasin harvest may not be a limiting factor to spring/summer or fall chinook
within the Snake Hells Canyon subbasin. Out-of-basin harvest (as discussed previously) may,
however, limit overall production of the species in the subbasin.

Incidental harvest of Snake River fall chinook by steelhead fisherman has been documented in
the Snake Hells Canyon subbasin (BLM 2000a; G. Mendel, WDFW, personal communication,
May 2001). The chance for hooking mortality or illegal harvest during the fall does exist and
may represent a minor threat to the population.
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The presence of steelhead fishermen and recreational jet boaters on reaches used during fall
chinook migration, spawning, and rearing life history phases may pose a harassment or habitat
disturbance threat to the species (BLM 2000a,b). This threat is greatest during spawning and
incubation periods since boaters can cause disturbance or mortality to spawning fish and/or
physical harm to redds and incubating eggs (BLM 2000a,b). Redds at highest risk are those
constructed in shallow waters, but maintenance of Snake River flows from Hells Canyon Dam
reduces the overall threat.

Predation

Predation in the Snake Hells Canyon subbasin constitutes a potential limiting factor to
anadromous species. Although studies to date have focused on predation of fall chinook, other
anadromous species migrating through the mainstem system may be similarly impacted, at least
in the manner and locations of predation. The amount of predation may differ substantially by
species, although data are not available for all species.

Studies of juvenile fall chinook loss to smallmouth bass predation in 1996 and 1997 determined
that predation was greatest near hatchery release sites (i.e., Pittsburg Landing) directly after
hatchery releases (Tiffan et al. 1999). The 1996-1997 study, which encompassed a 67-mile reach
above Asotin, Washington (RM 147), estimated 256 smallmouth/mile measuring at least

175 mm; the greatest concentration of fish (254 fish/mile) occurred downstream of the
confluence of the Salmon River (Tiffan et al. 1999).

Despite smallmouth bass concentrations, predation on wild subyearling fall chinook salmon by
smallmouth bass in the Snake Hells Canyon subbasin was determined to be low and infrequent,
yet it may represent a small portion of the mortality encompassed in survival estimates of the
juvenile fall chinook outmigration to Lower Granite Dam (Tiffan et al. 1999). Predator—prey
size relationships, such as those observed by Zimmerman (1997), may be related to the
percentage of mortality realized by predation losses of subyearling chinook. Smallmouth bass
were found to consume smaller chinook in the spring than did northern pikeminnow (see below),
and they consumed far more subyearling chinook salmon in summer than they did yearling
chinook salmon in spring (Zimmerman 1997). The size selectivity of smallmouth predation on
chinook may reflect the degree and timing of habitat overlap, as suggested by Tabor et al.
(1993), who attributed high levels of smallmouth bass predation on subyearling chinook salmon
in the Columbia River to the overlap of rearing habitat of subyearling chinook with the preferred
habitats of smallmouth bass in summer. The consequence of size-selective predation would be
increased vulnerability of wild juvenile salmonids, which are smaller than chinook salmon and
steelhead reared in hatcheries (Zimmerman 1997).

Prey Base

The loss of prey bases may limit both bull trout and white sturgeon in the Snake Hells Canyon
subbasin, although this relationship is not clearly defined. For bull trout, this relates to the loss of
the anadromous prey base (parr/smolts) on which bull trout become particularly reliant during
subadult and adult life history stages (Rieman and Mclntyre 1993). For white sturgeon, power
peaking at Hells Canyon Dam may have reduced the usable habitat for food sources used by
white sturgeon, including Pacific lamprey, aquatic insect larvae, and freshwater mussels.
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Habitat Degradation—Snake River

The mainstem Snake River provides the primary habitat area for all life history stages of fall
chinook and white sturgeon within the Snake Hells Canyon subbasin. Bull trout may use habitat
in the mainstem Snake River during adult migration and/or subadult foraging and rearing life
history phases (year-long). Steelhead and spring/summer chinook use the mainstem Snake River
primarily as an important migration corridor. Primary spawning and rearing habitats for these
species occur within the tributary systems.

The effects of the hydrosystem have considerably reduced fall chinook habitat. Preferred
spawning and rearing habitats have been inundated, and water quality limited. Increased
sediment deposition in mainstem Snake River substrate may limit spawning and rearing success,
although amounts appear to be at acceptable levels currently (BLM 2000a). Reduced summer
temperatures have restricted fall chinook spawning areas to those that will accumulate a
minimum of 960 thermal units from November 15 (spawning phase) to early May
(emergence/early rearing phase; BLM 2000a). Cool summer water temperatures are suboptimal
for spring/summer chinook rearing as well (BLM 2000b).

Although white sturgeon appear to be reproducing successfully in the Snake Hells Canyon
subbasin, the population may be limited by reductions or losses of certain life history pathways.
Lack of available habitat for sturgeon in the 4- to 15-year-old age class (3- to 6-foot sturgeon)
appears to be restricting the life history stage, as indicated by the excessively slow growth rates
demonstrated by Coon (Coon et al. 1977, Coon 1978). The mechanism by which habitat
condition is restricting the population is unclear.

Because bull trout primarily use habitat in the mainstem Snake River during adult migration
(August—September) and/or subadult foraging and rearing life history phases (year-long),
isolation and degradation of habitat (respectively) are considered to be primary limiting factors.
Although currently undefined, the Imnaha/Snake River bull trout core population may be at risk
if migratory connectivity is lost (M. Hanson, ODFW, personal communication, April 19, 2001).
Bull trout occurring in smaller mainstem tributary streams, such as Granite and Sheep creeks,
may be reliant on the refounding capacity of fluvial fish (e.g., Rieman and Mclntyre 1993)
originating from larger tributaries such as the Imnaha or Grande Ronde rivers. While this
interaction currently represents a data gap (M. Hanson, ODFW, personal communication,

April 19, 2001), studies have established the importance of the mainstem Snake as migration
habitat (Buchanan et al. 1997; USFWS 2000b; Hemmingsen et al. 2001a,b) connecting the lower
Salmon, Imnaha, Grande Ronde, and upriver portions of the Snake rivers (BLM 2000a,b).
Inadequate water quality (i.e., excessive stream temperatures) or inadequate flow may jeopardize
access to the smaller systems and limit potential utilization of mainstem habitat (see Appendix
F).

Habitat Degradation—Tributaries

Information presented in this section complements that presented in sections 4.1.3 and 4.1.4.
The intent is to provide an overview of findings from existing literature about the impacts of
tributary habitat degradation on fish populations within the Snake Hells Canyon subbasin.
Details regarding the relative importance of individual habitat characteristics are presented in the
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subsequent section detailing limiting factors to mainstem (section 4.1.3) or tributary habitats
(Qualitative Habitat Assessment [QHA], section 4.1.4).

Habitat quality within tributaries of the Snake Hells Canyon subbasin may limit key life history
phases for spring/summer chinook, bull trout, and steelhead (BLM 2000a,b). Since summer
steelhead rely on tributary habitats for spawning and a majority of rearing, they are most limited
by access and/or habitat suitability.

Tributary habitat within the subbasin is limited in both quantity and quality. The USFS, BLM,
IDFG, WDFW, and ODFW have surveyed tributary creeks within the Snake Hells Canyon
subbasin. Steep gradient, poor pool-riffle structure, limited spawning gravel, limited summer
stream flows, and natural anadromous/resident fish barriers are believed to limit productivity in
most of these creeks. A total of 409.4 miles of fish-bearing streams were identified in the
HCNRA (USFS 1999). Nearly all fish-bearing tributaries within the HCNRA had high water
quality, with good streamside cover and little streambank instability (USFS 1999).

Tributary habitats below the Salmon River confluence have been degraded by road construction,
timber harvest, development in riparian areas and floodplains, agriculture, livestock grazing,
mining, recreation, and water uses (i.e., irrigation and water diversions; BLM 2000b). These land
uses have reduced the water quality, water quantity, and habitat diversity and quality, thereby
limiting the amount and availability of migratory, spawning, and rearing habitat for
spring/summer chinook, bull trout, and steelhead. Many tributaries have elevated levels of
sediment and high summer water temperatures or low summer flows. High-flow events have also
resulted in habitat degradation (BLM 2000b) by scouring spawning substrate, filling pool habitat,
and in some cases exporting large organic material.

Habitat conditions in Granite and Sheep creeks are less limited than those in other tributaries due
to their wilderness designation. Similar to the lower portion of the subbasin, high-flow events
(such as those occurring in 1996) have caused severe channel scouring in some tributaries (BLM
2000a). Channel characteristics in the subbasin, such as high-gradient tributaries and low stream
flow, are also considered to limit the amount of habitat usable by spring/summer chinook
(Northwest Power Planning Council 1990; BLM 2000a,b).

4.1.3 Mainstem Limiting Factors

Local factors limiting focal fish species in mainstem habitats (Table 37) have been drawn from
existing publications and supplemented with professional judgment to incorporate new and/or
additional information. Information in Table 37 summarizes subsequent textual descriptions of
impacts of hatcheries, hydropower, predation, prey base, and habitat degradation. This
information also complements the results of QHA modeling efforts conducted to assess limiting
factors in tributary habitat areas (see the above section).

Limiting factors have been assigned a value of 1 to 3, depending on the degree to which they are
thought to limit specific species within each of two mainstem reaches (above/below the mouth of
the Salmon River). A value of 1 indicates a principal or most influential limiting factor, whereas
a value of 3 indicates a less influential factor limiting population(s). A value of 2 represents
factors of intermediate influence on populations. While factors have been individually “ranked”
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to aid in interpretation, all factors listed in Table 37 are considered limiting to local populations,
and cumulative impacts of several factors ranked as 2 or 3 may outweigh the influence of an
individual factor ranked as 1. Bold type is used to highlight factors in Table 37 that function
primarily outside the Snake Hells Canyon subbasin but serve to limit populations within
mainstem habitats of the subbasin itself.
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Table 37.

Summary of factors limiting focal fish species within mainstem habitats of the Snake

Hells Canyon subbasin. Scores indicate level of influence (1—greatest influence, 3—Ileast
influence). Factors shown in bold are out-of-subbasin issues limiting to populations within
the subbasin.
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4.1.4 Tributary Limiting Factors—Qualitative Habitat Assessment

Qualitative Habitat Assessment (QHA; Mobrand Biometrics 2003b) was used to evaluate
the relative condition of habitat variables within 43 individual tributary streams or
segments utilized by steelhead trout and to define relative protection versus restoration
needs (limiting factors) of each stream. Steelhead trout were chosen because

1) information is most abundant regarding their distribution and habitat use within the
subbasin, 2) they are more widely distributed throughout subbasin tributaries than most
other focal species, and 3) their distribution overlaps that of bull trout and spring chinook
in tributary habitats. Redband trout populations may be more widespread than steelhead
as they exist in many tributaries above steelhead migration barriers. However, in
completing QHA for steelhead, the habitat condition of the entire length of each occupied
stream was evaluated since upstream factors dictate downstream habitat conditions (e.g.,
riparian degradation above a passage barrier may result in temperature limitations in
reaches below the barrier). This decision functionally equalized the habitat
areas/conditions evaluated for steelhead with the wider distribution of redband trout.

Information included in this section is not a direct reflection of QHA outputs (Raw data
used in, and outputs from the QHA model are included in Appendix H). Adjustment was
made to QHA restoration scores/ranks to account for relevant factors not considered
within the QHA model itself (e.g., amount of available habitat). To account for the
differing amount of habitat (length of stream used by steelhead) between streams, QHA
restoration scores were standardized based on the average utilized length (2.0 miles) of
streams used by steelhead within the subbasin. The estimated length utilized within each
individual stream was divided by 2.0; the result was then multiplied by the original QHA
restoration score for that reach. The streams were reranked according to the resultant
scores. This weighting process is important in an area where few tributary reaches
provide substantial amounts of habitat, and it emphasizes restoration of those that do.
Since restoration for common issues within Hells Canyon tributaries will most commonly
need to proceed along the length of the stream channel (not only the portion utilized by
steelhead), this process should also build in some level of potential cost effectiveness to
the results (For example, restoration of riparian habitat along 10 miles of channel to
ameliorate high temperatures may have a fixed cost. Cost effectiveness is achieved by
benefiting the largest amount of utilized habitat with that restoration effort/expenditure).

No adjustment was made to original QHA protection scores/ranks. Protection of both
larger and smaller habitat areas used by steelhead is critical to maintaining
population/habitat diversity, regardless of reach length. This concept is consistent with
the guiding principles of the accompanying subbasin management plan and with the
scientific principles of the Northwest Power and Conservation Council’s Fish and
Wildlife Program (Northwest Power Planning Council 2000).

Comparison of protection versus (adjusted) restoration ranks for each reach evaluated
indicates that most reaches clearly delineate themselves for either protection or
restoration as the primary objective (Table 38). Seven stream reaches fall into the
“middle ground” with respect to both priorities and are therefore prioritized for both
protection and restoration activities.
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Reaches prioritized for restoration activities are presented in rank order in Table 39; those
prioritized for protection are presented in rank order in Table 40. In each of these tables,
habitat priority factors in need of restoration or protection (respectively) are highlighted
using rankings drawn from the QHA model outputs”.

In tributaries prioritized for restoration, the factors of greatest concern (limiting factors)
are riparian condition, fine sediment, and channel stability (Table 39). Localized limiting
factors prioritized for restoration in lesser numbers of tributaries include high and low
flow, pollutants (associated with grazing activities), high and low temperature, channel
form, and oxygen. Inherent in the definition of all restoration needs is the interim need to
protect from further degradation those same issues until restoration activities can occur.

In tributaries prioritized for protection, priority issues include fine sediment, riparian
condition, channel stability, and high flow (Table 40). In those streams prioritized for
both protection (Table 40) and restoration (Table 39) actions, prioritized factors often
overlap. In these cases, measures should be implemented to protect against worsening of
the current situation, with a longer-term goal of restoration of the necessary conditions.

Due to the generally short nature of production reaches within Hells Canyon tributaries,
substantial percentages of steelhead production may occur in relatively unprotected reach
(Wild/Scenic corridor) of a seemingly well-protected watershed and focused restoration
activities may be warranted (e.g., Kirkwook, Big Canyon, Saddle, and Salt creeks; Table
39). Approximately the lower 0.25 mile of most steelhead-bearing streams is within the
Snake Wild/Scenic River corridor (exceptions are Redbird, Captain John, and Corral-N
creeks and Cave Gulch). Although the existence of the Wild/Scenic River corridor offers
some degree of protection, it is generally far less than that associated with wilderness or
National Recreation Area status that encompasses the majority of many tributary
watersheds (Table 39 and Table 40).

? Within QHA, a maximum of 11 ranks are possible within each reach (one for each habitat variable). Due
to tie rankings, the number of unique ranks observed in any reach considered in this assessment did not
exceed 6. To extract only priority information from the QHA matrix, the following rules were applied in
creating Table 39 and Table 40: If 2 to 3 unique ranks existed for a given reach, the singlemost important
issue is highlighted in summary tables; if 4 to 6 unique ranks existed, the two most important issues are
highlighted in summary tables. When two ranks are presented, they are presented as “1” and “2” in the
summary tables to more clearly illustrate relative priority; original ranks from the QHA model may differ,
depending on tie scores, and are presented in Appendix H.
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Table 38.

Comparative restoration versus protection value for streams within the Snake Hells
Canyon subbasin based on (modified) QHA ranks for each activity.

Protection Rank
Restoration Rank?

High (1-10)

M oder ate (11-25)

L ow (26-43)

High (1-10)
(Note: Cells in this row have streams
listed in order of Restoration Rank)

Priority = Restore
Captain John Creek
Getta Creek

Dry Creek

Divide Creek
Cave Gulch
Redbird Creek
Kirkwood Creek
Corral Creek (N)
Wolf Creek

Big Canyon Creek

Moderate (11-20)

(Note: Cells in this row have streams
listed in order of Restoration Rank)

Priority =
Protect & Restore

Saddle Creek

Salt Creek

Sand Creek
Sluice Creek
Battle Creek
Somers Creek
Two Corral Creek

Priority = Restore
Cottonwood Creek
Corral Creek (S)
Jones Creek

Kirby Creek

Low (21-27)
(Note: Cells in this row have streams
listed in order of Protection Rank)

Priority = Protect
Granite Creek
Little Granite Creek
Sheep Creek
Temperance Creek
Cook Creek

Deep Creek
Lookout Creek
Tryon Creek

Rush Creek
Rattlesnake Creek
Rough Creek
Wild Sheep Creek
Bull Creek

Priority = Protect

Priority = Protect

Pleasant Valley Creek
Durham Creek

North Fk Battle Creek
Stud Creek

Hells Canyon Creek
Bernard Creek

Three Creeks

Brush Creek
West Creek

" A total of 43 streams/reaches were rated for both protection and restoration. Multiple ties in restoration rankings

result in a maximum restoration rank of 27.
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Table 39.  Restoration ranks' for streams and habitat variables within each, for streams
prioritized primarily for restoration within the Snake Hells Canyon subbasin.

<
S c
x 8 £ > T g
S IS] 5 = 2| &
o x S| E| 8% | 8. |2
5 B Sl &8lB|E|z]|= el Elel g
B LD Slzie|g|2|8|s|&|2|5]E
5 v | B| B 8l S| s|lalcs|s| D R I B =
ki 8 (5 © 2| c c | [ 2 % < % 2| 35| 2
@ | Stream Namé? o I I g|lo|lo|lZ|T| S| 6| 2| T|al|lo
Captain John Craig
1 | Creek ID | 88 Mtn 1 — | 2 2 2 2 — — | — | —
2 Getta Creek ID | 4.8 None 2 — 2 2 2 2 — | — 2 1 —
3 | Dry Creek ID | 4.8 None 1 — 1 1 1 1 — | — — | —
4 | Divide Creek ID | 2.8 None 1 — 1 1 2 2 — | — | — 2 —
Craig
5 | Cave Gulch ID | 4.6 Mtn 1 2 1 1 2 — | 2 2 2 2 —
Craig
6 | Redbird Creek ID | 32 Mtn 1 — 2 2 2 e e e e
7 | Kirkwood Creek ID | 39 NRA 1 — 2 2 — | - — | — | — 1 —
Craig
8 | Corral Creek (N) ID | 1.8 Mtn 2 | — |1 2 | — | — | —|—|—|—]—
9 | Wolf Creek ID | 0.6 None 2 — 2 1 — | — | = — | — | — | —
10 | Big Canyon Creek | ID | 1.5 NRA 1 | — 1 | — | — | —|—]—|—|—
Craig
11 | Cottonwood Creek | ID | 0.9 Mtn 2 — 2 1 2 e e e e e
12 | Saddle Creek * OR | 5.7 Wild. 1 — - = = ] = — | — | — | —
13 | Salt Creek * OR | 2.8 Wild. 1 — | — 1 —_ | - - = = | — | —
14 | Corral Creek (S) ID | 0.7 NRA 1 2 1 1 — | 2 2 2 — | 2 —
14 | Sand Creek * OR | 2.1 Wild. 1 — - =] = = — | — | — | —
16 | Jones Creek ID | 0.7 NRA — | — | — 1 e e e e B e
17 | Sluice Creek * OR | 2.2 Wild. 1 e e e B e e e B e
18 | Battle Creek * OR | 1.5 Wild. 1 — - — | — | — | — | — | —
18 | Somers Creek * OR | 14 Wild. — | — | — 1 — | - - = = — | —
20 | Kirby Creek ID | 1.0 NRA — | — | — 1 — | — | — ] — | — 1 —
Two Corral Creek
20 | * OR | 0.5 Wild. 1 — | — 1 — | - = — | — | — | —

T Uses “adjusted” reach ranks (previously described) to give weight to amount of usable habitat (stream length). When
two variable ranks are presented, scores of 1 and 2 are used to illustrate relative priority; original ranks from the
QHA model may differ, dependent on tie scores, and are presented in Appendix H.

2 Streams prioritized as “protect and restore” in Table 38 are included in both Table 39 and Table 40 and are marked
with an asterisk (*).

3 Measurement is an estimate of the length of channel utilized by steelhead rather than the overall channel length.

* Signifies the dominant protection status of the contributing watershed: Wild. = Wilderness Area; NRA = National
Recreation Area; Craig Mtn.= Craig Mountain wildlife mitigation or study area. See section 1.5.2 for descriptions of
protected status of these areas.

5 Approximately the lower 0.25 mile of most streams is within the Snake Wild/Scenic River corridor and not afforded
the greater protection often associated with the majority of the watershed. Exception sare Redbird, Captain John,
Corral (N) creeks and Cave Gulch do not have portions contained within the WSR corridor.

8 For this exercise, pollutants include inputs related to grazing activities.
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Table 40.  Protection ranks' for streams and habitat variables within each, for streams
prioritized primarily for protection within the Snake Hells Canyon subbasin.

s 5 - o | 2

: I HE
i 5 S| E| 8| & 5| & ®
5 o | Z SIS 21 E| 8] 3 Elglels
2 e s |&lT|2lE| |88k
= 82| =2 = S| 8| &8| 2| s 2 s 2| 3
S ] & S 2|l c|l c| | 2 % < % 2| 5| 2
& | Stream Name® B |5 | O ¥|o|o|T|T|a|lO6|a|lT|&]|0O
1 Granite Creek 1D 149 | Wild 1 — 1 1 1 —_ | — | = = | — | —

1 Little Granite Creek | ID 1.3 Wild. 1 1 1 1 — | — —
1 Sheep Creek 1D 2.3 | Wild. 1 1 1 1 | — | — ] —]— —
4 Bull Creek OR | 0.3 | Wild. 1 — | 2 1 2 | — | —| — | — | — | —
4 Cook Creek OR | 0.6 NRA 1 — 2 1 2 — — —
4 Deep Creek OR | 0.5 | Wild. 1 — | 2 1 2 | — | — | — | — | — | —
4 Lookout Creek OR | 0.3 | Wild. 1 — 2 1 2 —_ | - = = | — | —
4 Rattlesnake Creek OR | 04 | Wild. 1 2 1 2 — | — | = | — | —
4 Rough Creek OR | 0.3 | Wild. 1 | — ] 2 1 2 | — | — 1 —1—1—1—
4 Rush Creek OR | 2.0 | Wild. 1 — | 2 1 2 | — | —| — | — | — | —
4 Temperance Creek | OR | 2.5 | Wild. 1 — | 2 1 2 | — | —|—|—|—|—
4 Tryon Creek OR | 0.3 | Wild. 1 — | 2 1 2 — | — | — | — | — | —
4 Wild Sheep Creek OR | 0.3 | Wild. 1 — | 2 1 2 | — | — | —|—|— | —
14 | Battle Creek * OR | 1.5 Wild. 2 — 2 1 2 — | — | = = | — | —
14 | Durham Creek OR | 0.1 Wild. 2 — 2 1 2 — | — | — | — | — | —
14 | Hells Canyon Creek | OR | 0.2 | Wild. | 2 | — | 2 1 2 | — | —|—|—|—|—
14 | N.Fk. Battle Creek OR | 03 Wild. 2 — 2 1 2 — = — | — | — | —
14 | Pleasant ValleyCr. | OR | 03 | Wild. | 2 | — | 2 1 2 | — | — | —|—|—|—
14 | Saddle Creek * OR | 5.7 | Wild. 2 — | 2 1 2 B I e I
14 | Sluice Creek * OR | 2.2 | Wild. 2 — 2 1 2 — | — | — | — | — | —
14 | Somers Creek * OR | 14 | Wild. 1 — 2 2 2 — - = = — | —
14 | Stud Creek OR| 03 | Wid. | 2 | — | 2 1 2 | — | — | — | —| — | =
23 | Bernard Creek ID 1.5 Wild. 2 — 2 1 2 e e e e
23 Salt Creek * OR | 2.8 Wild. 1 2 1 1 1 — 2 2 2 2 —
23 | Sand Creek * OR | 2.1 Wild. | — 2 1 2 — — | — | —
23 | Three Creeks ID | Unk | Wild. 2 — 2 1 2 — | — | — | — | — | —
23 | Two Corral Creek * | OR | 0.5 Wild. 1 2 1 1 1 — 2 2 2 2 —

T Uses “adjusted” reach ranks (previously described) to give weight to amount of usable habitat (stream length). When
two variable ranks are presented, scores of 1 and 2 are used to illustrate relative priority; original ranks from the
QHA model may differ, dependent on tie scores, and are presented in Appendix H.

2 Streams prioritized as “protect and restore” in Table 38 are included in both Table 39 and Table 40 and are marked
with an asterisk (*).

3 Measurement is an estimate of the length of channel utilized by steelhead rather than the overall channel length.

* Signifies the dominant protection status of the contributing watershed: Wild. = Wilderness Area; NRA = National
Recreation Area; Craig Mtn.= Craig Mountain wildlife mitigation or study area. See section 1.5.2 for descriptions of
protected status of these areas.

5 Approximately the lower 0.25 mile of most streams is within the Snake Wild/Scenic River corridor and not afforded
the greater protection often associated with the majority of the watershed. Exception sare Redbird, Captain John,
Corral (N) creeks and Cave Gulch do not have portions contained within the WSR corridor.

Snake Hells Canyon Subbasin Assessment 207 May 2004



4.2 Limiting Factors to Wildlife

4.2.1 Out-of-Subbasin Factors

Many of the wildlife species of the Snake Hells Canyon subbasin spend a portion of their
life cycle outside the subbasin boundaries. This can complicate and potentially reduce
the effectiveness of wildlife management actions in the subbasin. Depending on the
extent, location, and timing of seasonal movements, out of subbasin effects may range
from limited to substantial.

Migratory birds are the species that travel the greatest distance outside of the subbasin.
Two of the focal species in the subbasin are neotropical migrants that breed in the
subbasin and winter in Mexico or Central America. Flammulated owls are the most
migratory of all North American owls, going south of Mexico during most of the fall and
winters. Grasshopper sparrows winter in the southern United States, south into Central
America (Vickery 1996). Environmental toxins, and habitat degradation in these species
winter habitats could have negative impacts on populations of the species in the Snake
Hells Canyon subbasin. Birds migrating to Mexico and Central and South America,
where environmental regulations are not as strong as in the U.S., continue to be exposed
to relatively high levels of organochlorines. This group of chemicals includes DDT, the
pesticide that caused egg shell thinning, reproductive failure and dramatic declines in
bald eagle populations in the 1940s. DDT was banned in this country in 1972 but is still
used in many other parts of the world (DeWeese et al. 1986).

Many other species in the subbasin make movements of smaller distance out of the
subbasin. Large game species including the bighorn sheep, mountain goat, Rocky
Mountain elk, and mule deer focal species may migrate into and out of the subbasin.

This commonly results in crossing wildlife management units and potentially state
boundaries and can complicate the setting of appropriate hunting seasons and harvest
limits. Game species may experience greater hunting pressure when they move out of the
subbasin into the more populated surrounding areas. Other potential out of subbasin
impacts to game species include increased contact between bighorn sheep and domestic
sheep and increased potential for disease transmission.

Species may migrate out of the subbasin in search of habitat and forage, finding high
quality habitat may allow for increased populations in the subbasin, while use of
unsuitable habitats may result in reduced populations. Agricultural areas are very limited
in the subbasin but elk and particularly mule deer may migrate outside of the subbasin
and forage on private agricultural lands. This results in reduced social carrying capacity
and results in public pressure to reduce population management objectives. The
relatively high quality grassland habitats of the subbasin provide suitable breeding
habitats for grasshopper sparrow. But grasshopper sparrows are also documented to use
agricultural areas and hayfields, these areas are not as suitable for breeding grasshopper
sparrows and may serve as population sinks (Wisdom et al 2000).

Species with very large home ranges that occur in low densities may migrate into and out
of the subbasin in search of prey and mates. Fisher, marten, and particularly lynx and
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wolverine are species with large home range sizes that may inhabit the Snake Hells
Canyon subbasin. Maintaining and enhancing the integrity of movement corridors for
these species may prove critical to maintaining genetic diversity and healthy populations
of these species. For instance, mapping of documented wolverine sightings conducted by
Edelmann and Copeland (1999) suggests that a narrow corridor in the Seven Devils
mountain area of the subbasin may provide the only suitable habitat linking wolverine
subpopulations in Idaho and Oregon. Reductions of dispersal rates through the corridor
may impact the regional viability of wolverine by reducing genetic interchange and
lowering the likelihood that all suitable habitat patches are continuously inhabited
(Edelmann and Copeland 1999).

4.2.2 Local Limiting Factors

The primary limiting factors for wildlife in the Snake Hells Canyon subbasin were
selected based on a comparison of threats identified for focal and concern species, with
changes in habitat conditions identified at the scale of the WHT, structural condition and
KEC in section 3.5.10.  Addressing these habitat level limiting factors will provide the
greatest benefit to the greatest number of species; the limiting factors were used as the
starting point for the development of the objectives and strategies section of the Snake
Hells Canyon Management Plan. There is a level of overlap between the limiting factors
that is inherent to both this ecosystem level approach and the way the limiting factor were
selected, for example, it was determined in section 3.5.10, that the loss and degradation
of the grassland habitats in the subbasin was a primary limiting factor to the wildlife
species that depend on these habitats. At the finer scale of the KEC it was determined
that noxious weeds and invasive plant species were also primary limiting factor to the
wildlife species of the subbasin. The impacts of noxious weed and invasive plant
infestation have been most profound in the grassland habitats of the Hells Canyon
subbasin and have been the primary mechanism for their degradation. The selection of
both of these factors as limiting factors will result in some duplication in the development
of objectives and strategies in the Management Plan but also provided an opportunity for
the technical team to look at the issue from different perspectives and at different scales
resulting in a more comprehensive plan for addressing these problems. A couple of
limiting factors to focal species were identified that were not addressed at the habitat
level, these species specific limiting factors are significant enough to the focal species to
warrant consideration in the Snake Hells Canyon Management Plan. The approach
chosen by the technical team of addressing coarse scale factors first and then looking for
finer scale factors falling through the cracks has its president in numerous contemporary
conservation ideas (TNC 2003).

Loss and degradation of grassland habitats

Grassland ecosystems have suffered the greatest losses of any habitats in the Columbia
Plateau (Kagan et al.1999). The fescue-bunchgrass cover type which dominates the
subbasins grasslands has declined by two thirds from historic levels across the Columbia
Basin (Quigley and Arbelbide 1997). The subbasin falls at the edge of the Palouse
Prairie, which has been identified as the most endangered ecosystem in the United States
(Noss et al. 1995). Land conversion and livestock grazing coupled with the rapid spread
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of cheatgrass (Bromus tectorum) and a resulting change in the natural fire regime that has
further altered the ecosystem (Altman and Holmes 2000 cited in Ashley and Stoval 2004

).

The Snake Hells Canyon subbasin contains some of the healthiest grassland communities
remaining in the Columbia Basin, but has still been affected by the disturbances that have
eliminated most of these communities in the region (USFS 1999). Approximately 41,639
acres of the subbasin that once contained native grasslands have been converted to
agriculture, pasture or urban environments. Most of this conversion has occurred in the
northern/downstream portion of the subbasin (Figure 6). Much of the remaining
grassland habitats in the subbasin have been altered due to livestock grazing, and the
introduction of invasive plant species (BLM 2002).

Native grasslands of the region evolved without the heavy grazing pressures that occurred
on the Great Plains (Mancuso and Moseley 1994). Heavy grazing in the late 1800s and
early 1900s led to alterations in the community structure and aided in colonization by
exotic annual grasses and noxious weeds (USFS 1999). Biological soil crusts are an
important component of grassland habitats. Crusts reduce wind and water erosion by
increasing soil stability, retaining moisture, and increase soil fertility through the addition
of carbon, organic matter and soil micronutrients. Biological soil crusts develop slowly
and are fragile in some areas crusts in the subbasin have been damaged through grazing,
off-road vehicle use, invasion by exotic annual grasses, and fire (USFS 2003a).

Natural succession processes and changes in management have resulted recent upward
trends in the condition of grassland habitats in much of the subbasin (USFS 2003a).
However, many areas are still degraded and are reducing the subbasins ability to support
grassland dependent wildlife species. Ten concern or focal wildlife species in the
subbasin have been identified as being closely associated with grassland habitats, all of
these species use these habitats for both feeding and breeding (Table 41; Johnson and
O’Neil 2001).

Table 41. Concern and focal species closely associated with grassland habitats (Johnson
and O’Neil 2001).

Common Name Scientific Name
Burrowing Owl Speotyto canicularia
Ferruginous Hawk Buteo regalis
Grasshopper Sparrow Ammodramus savannarum
Long-billed Curlew Numenius americanus
Prairie Falcon Falco mexicanus
Swainson's Hawk Buteo swainsoni
Upland Sandpiper Bartramia longicauda
Vesper Sparrow Pooecetes gramineus
Western Pipistrelle Pipstrellus hesperus
Western Small-footed Myotis Myatis ciiolabrum
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Additionally, two species that are thought to have been extirpated from the subbasin are
closely associated with grassland habitats the sharp-tailed grouse and the white-tailed
jackrabbit (Table 19). Grassland habitats are inhabited by numerous rare plant species in
the subbasin including two species listed as Threatened under the Endangered Species
Act, MacFarlane’s four o’clock and Spalding’s catchfly.

Two recent analysis of the condition of the grassland habitats have been conducted in the
subbasin, one by the Forest Service in support of their HCRNA CMP (2003) and one by
the Cottonwood office of the BLM in support of their lower Snake River EAWS (2002)
(Figure 49 shows the areas considered in these analysis).

The Forest Service evaluates grassland seral stages to assess the current departure of a
specific site from the Potential Natural Condition (PNC) for that site. A seral stage
determination is an evaluation of the successional status of the plant community
occurring on a site compared with the PNC that would occur on that site if succession
progressed absent of outside influences. PNC is based on an evaluation of site
characteristics including geology, soils, aspect, climate, elevation, etc., compared to
similar site characteristics from areas evaluated and estimated by plant ecologists to be at
or near their biotic potential. The types of vegetation associated with each seral class are
described below; historically the grasslands in the HCNRA were dominated by mid to
late seral-stage vegetation (USFS 2002a).

e Late- the natural/native species community perennial bunchgrasses dominate,
with bare ground subordinate to other surface features (rock, gravel, microbiotic
crusts, litter).

e Mid — native perennial forbs and grasses co-dominate with the potential natural
community perennial bunchgrasses. Bare ground is subordinate or equivalent to
other surface features.

e Early — native perennial forbs and other native grasses dominate over the potential
natural community perennial bunchgrasses. Bare ground is equivalent to or more
extensive than other surface features.

e Very early (Disclimax) — potential natural community perennial bunchgrasses are
present on less than 5 percent of the stand. Bare ground is more extensive than
other surface features.

Current information about the condition of HCNRA grasslands is limited and based on
current and historic inventories (USFS 2002a). The USFS recently compared the existing
grassland inventory information to the PNV to determine the ecological condition of
grasslands on the HCNRA. Generally, satisfactory condition rangeland is in a mid-seral
stage or later with a stable or improving condition trend. Two techniques were used to
assess the condition of grasslands in the HCRNA. The first technique evaluated the
ecological status and condition of permanent monitoring points on suitable or capable
grazing lands. This technique identified that 76 percent of the sites were in satisfactory
condition. The second technique analyzed ecological condition inventories on eight
allotments, which included one vacant allotment selected to represent the diversity of
conditions throughout the HCNRA. Analysis of capable and suitable acres on these
allotments indicates 97 percent of the grazing allotments on the HCNRA are in
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satisfactory condition. Both analysis excluded areas such as historic homesteads,
benches (plowed and farmed), and some of the flatter bottomlands and ridges where
livestock were historically concentrated and where site potentials have been permanently
altered; these areas contain the majority of early and very-early seral grasslands in the
HCRNA (USFS 2003). Alternative E, the selected alternative in the Hells Canyon
National Recreation Area Comprehensive Management Plan, focuses grassland
restoration efforts in the HCNRA on deep soil benches in early seral condition (USFS
2003a).

The Cottonwood BLLM assessed the condition of grasslands in their EAWS study area
based on the percentage of the grassland dominated by noxious weeds and non-native
grasses. Areas containing more than 70% native species were considered to be in good
condition. Good condition grasslands were found to account for between 29 and 89
percent of the grassland habitats in the unit. The highest proportion of good condition
grasslands was found to occur in the cottonwood creek subwatershed while mainstem
Snake River subwatersheds tended to contain the lowest percentage of grasslands in good
condition (Table 42). Although the methodology employed by the Cottonwood BLM in
their assessment of grasslands in the middle sections of the subbasin is not directly
comparable to those used by the Forest Service their analysis seems to indicate that
overall grassland conditions in the middle portions of the subbasin are in inferior
condition when compared to upstream areas. This is not surprising considering the
higher rate of historic disturbance in these areas.

Table 42.  Percent of grassland habitats in good condition (>70% native species) within Lower

Snake River EAWS units
Unit Name . % of grasslgr_ld
in good condition
Captain John 61
Snake River and Tributaries 0303 29
Snake River and Tributaries 0401 49
Snake River and Tributaries 0402 49
Corral 61
Snake River, Cottonwood Creek 89

No quantitative information on the condition of grasslands in the lower subbasin was
available but local knowledge indicates that grasslands in these areas are the most
degraded. These areas are the most populated and land use has been the most intense
(see Sections 1.6 and 1.7.) Most of the grassland habitats that have been converted to
agriculture occur in the lower subbasin (Figure 6). And noxious weeds and invasive
species are most prevalent in these areas (see section 1.7).

The loss and degradation of grassland habitats in the subbasin has the potential to impact
the numerous wildlife species that depend on these habitats. Species that are closely
associated with the eastside grassland WHT would be expected to be the most impacted
but the numerous other species that use grassland habitats could also be affected.
Strategies for the improvement of grassland habitat condition and protection of existing
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high quality grassland areas were developed by the Snake Hells Canyon technical team
and are presented in the Snake Hells Canyon Management Plan (Objectives 10A and
10B).

Snake Hells Canyon Subbasin Assessment 213 May 2004



@

ecovista

O

/\/ Major streams

Analysis units used inthe Lower Snake River Ecosystem
Analysis at the Watershed Scale (BLI 2002}
I Captain John Creek

[ Cook, Cherry
Bl Corral Creek

[ ] Private
I Snake River Cottonwood Creek

Snake River, Tributaries 0303
Snake River Tributaries 0401
[ Snake River, Tributaries 0402

Analysis Units used in the Hells Canyon Mational Recreation
Area Comprehensive Management Flan (USFS 2003 a b c)
Il Snake River Hat Point
[ ] Snake River Pittsburg

Scale 1: 750,000

3 0 3 Miles

Figure 49. Location of analysis units used in two recent assessments of habitat
conditions in the Snake Hells Canyon subbasin.
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Riparian, Wetland and Spring Degradation

Riparian habitats in the Snake Hells Canyon subbasin have been altered through various
human activities, most notably upstream hydropower development and livestock grazing.
Riparian and wetland habitats are very important to both terrestrial and aquatic
communities in the subbasin and these changes have the potential to impact numerous
species. Twenty-eight concern or focal species have been identified as closely associated
with the herbaceous wetland or interior riparian wetland WHTs (Table 43; Johnson and
O’Neil 2002).

The Hells Canyon hydroelectric dam complex has altered flow and interrupted sediment
processes within the mainstem Snake River. Historically, the upstream reaches of the
Snake River and its tributaries provided sediment for the development and maintenance
of fluvial and alluvial features within Hells Canyon. Clear water releases from

Hells Canyon complex dams are reducing the abundance, size, and special distribution of
fluvial and alluvial features, including beaches, within Hells Canyon. A comparison of
sandbars before and after the installation of the Hells Canyon dam found that the surface
area and number of beaches had declined by 75%, resulting in fewer depositional sites
where riparian communities can develop (USFS 1999). Backwater areas, sandbars, and
islands were always limited by the narrow, rocky canyon but a comparison of photos
taken before the construction of Hells Canyon Dam (1950s) and current (1999)
photographs indicate that fewer of these areas, especially smaller sites, may exist today
than in the 1950s, and that they may have changed in extent. A reduction in the
distribution of sandbar willow over this time period was also noted, while hackberry was
found to be more abundant (Blair et al. 2001).

Below the confluence of the Salmon River 70 miles below Hells Canyon Dam, silt sand
and gravel are more abundant on beaches and terraces along the river, due to deposition
after peak flow events in the Salmon drainage. It is unclear whether these inputs to the
downstream half of the subbasin compensate for the sediment trapping effect of Hells
Canyon Dam (BLM 2002).

Reductions in the availability backwater pools has negative implications for amphibian
species which use these for breeding and fish that use these areas as refugia. The reduced
abundance of sandbars and islands and changes in the vegetative composition of riparian
areas has implications for the numerous wildlife species that use these mainstem riparian
habitats.

Heavy grazing has impacted the health of the riparian communities in the subbasin. Poor
shrub regeneration was observed in the Craig Mountain area in riparian and shrubby draw
habitats heavily used by livestock; this has reduced the suitability of these areas for
yellow warblers and other shrub nesting birds (Mancuso and Moseley 1994). Damage to
the hackberry communities along the Snake River is particularly damaging because of the
many bird and other small animals that feed on their berries (Mancuso and Moseley
1994). Grazing pressure has aided in the colonization of the subbasins riparian zone by
nonnative species. Conditions in riparian zones of much of the subbasin have generally
improved in recent years and continue to exhibit an upward trend (USFS 1999).
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Conditions in the riparian zones of much of the subbasin have shown recent
improvements due to protection and restoration resulting from the 1992 listing of salmon
as a threatened species (USFS 1999) and shifts in management focus in the Craig
Mountain area after its purchase by BPA. Blair et al. (2001) found that the greatest
change in wildlife habitat quality in the area of the subbasin above the Salmon confluence
between 1950 and 1999 had been the improvement in the condition of tributary riparian
zones. Canopy cover values, canopy height, and woody plant species diversity in these
areas appears to have increased dramatically in many of the drainages. These changes are
largely attributed to the elimination of grazing on most HCNRA allotments along the
river (Blair et al. 2001). Strategies for further improvement of the condition of riparian
and wetland habitats in the subbasin and the preservation of high quality areas were
developed by the Technical Team in Objectives 11A and 11B of the Snake Hells Canyon
Management Plan.

Table 43.  Concern and focal species closely associated with herbaceous wetlands, and eastside
riparian wetlands WHTs (Johnson and O’Neil 2001).

Common Name Scientific Name
Bank swallow Riparia riparia
Black-crowned night-heron Nycticorax nycticorax
Bufflehead Bucephala albeola
Caspian tern Sterna caspia
Clark's grebe Aechmophorus clarkii
Columbia spotted frog Rana luteiventris
Common garter snake Thamnophis sirtalis
Common loon Gavia immer
Forster's tern Sterna forsteri
Great blue heron Ardea herodias
Great egret Ardea alba
Harlequin duck Histrionicus histrionicus
Horned grebe Podiceps auritus
Long-legged myotis Myotis volans
Northern leopard frog Rana pipiens
Pallid bat Antrozous pallidus
Pygmy nuthatch Sitta pygmaea
Red-naped sapsucker Syhympicus nuchalis
Red-necked grebe Podiceps grisegena
Tailed frog Ascaphus truei
Tiger salamander Ambystoma tigrinum
Western grebe Aechmophorus occidentalis
Western pipistrelle Pipistrelle hesperus
Western small-footed myotis Myotis ciolabrum
Western toad Bufo boreas

Snake Hells Canyon Subbasin Assessment 216 May 2004



Willow flycatcher Empidonax traillii
Woodhouse's toad Bufo woodhousii
Yellow-billed cuckoo Coccyzus americanus occidentalis

Loss of Ponderosa Pine Habitats

Ponderosa pine forests have decreased across the Columbia Basin with an even more
significant decrease in mature ponderosa pine (Quigley and Arbelbide 1997). Similar
reductions have occurred in the Snake Hells Canyon Subbasin. In the BLM EAWS study
area ponderosa pine habitats have experienced a significant decline due to timber harvest
of mature ponderosa pine and fire suppression (BLM 2002). Reductions in this habitat
type are thought to be less severe in the HCRNA than in other areas of the Columbia
Basin. This is primarily due to the large areas designated as wilderness where timber
harvest is now precluded and the uneven-aged forest management practices adopted on
the HCNRA in 1975; however declines in the ponderosa pine habitat have occurred
(USFS 1999).

Before the initiation of logging and fire suppression, ponderosa pine was maintained by
regular underburning and contained relatively more shrubs than at present. Many areas
of the subbasin covered by open ponderosa pine habitats are now dominated by denser
stands of shade-tolerant tree species. In the Lower Snake River EAWS study area (Figure
49) mature stands of ponderosa pine were rare in all subwatersheds but most prevalent in
the Captain John and Corral Creek subwatersheds. Protecting areas of existing mature
ponderosa pine and facilitating the development of additional areas of ponderosa pine
habitat is an important issue for the ponderosa pine dependent wildlife in the subbasin.
Strategies for maintaining existing and developing additional mature ponderosa pine
habitat were developed by the terrestrial subcommittee of the Snake Hells Canyon
technical team and are outlined in the Snake Hells Canyon Subbasin Management Plan
(Objectives 12A and 12B).

Table 44.  Percent of forest stands comprise by mature ponderosa pine within Lower Snake

River EAWS units
Unit Name Mature Ponderosa % of
Forest stands
Captain John 1-2%
Snake River and Tributaries 0303 <1%
Snake River and Tributaries 0401 none
Snake River and Tributaries 0402 none
Corral 1-2%
Snake River, Cottonwood Creek none

These changes have likely impacted populations of ponderosa pine dependent wildlife
species in the subbasin. Ponderosa pine habitats are important to a variety of wildlife in a
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variety of ways. Nearly all bald eagles observed in the Craig mountain area were perched
in mature ponderosa pine trees along the Salmon and Snake rivers (Cassirer 1995). The
focal species, white-headed woodpecker is completely dependant on the seeds of the
Ponderosa pine for winter feeding and show a preference for these habitat types for
nesting and foraging during other seasons of the year. Flammulated owl habitat includes
open stands of fire-climax ponderosa pine or Douglas-fir forests (See Section 0 for
details). Six focal or concern wildlife species in the subbasin are closely associated with
ponderosa pine habitats and many more use these habitats.

Table 45.  Concern and focal species closely associated with ponderosa pine habitats (Johnson
and O’Neil 2001).

Common Name Scientific Name
Flammulated Owl Otus flammeolus
Great Gray Owl Strix nebulosa
Long-legged Myotis Myotis volans
Northern Goshawk Accipiter gentilis
Pygmy Nuthatch Sitta pygmaea
White-headed Woodpecker Picoides albolarvatus

Changes in disturbance regime and vegetative structure

Timber harvest, fire suppression, livestock grazing and invasive plants have altered
disturbance regimes and changed the abundance and distribution of both grassland and
forest structural conditions in the subbasin from what was historically present (see
sections 1.7.10 fire suppression and 3.5.10 habitat conditions for details). These changes
have decreased the suitability of the subbasin to many species adapted to forest and
grassland habitats with natural distributions and abundances of structural conditions (see
section 3.5.10).

Harvest patterns in the upper elevation plateau area of Craig Mountain have resulted in
moderate fragmentation and some isolation of old growth and mature stands (BLM
2002). Where past harvest has occurred on the HCRNA, most biophysical regions are
deficit in the late and old structural stages. Therefore, improving the representation of late
and old structural stages and increasing the number of large trees available for old
growth-associated species harvest are objectives in the HCRNA CMP (USFS 2003a).

Fire suppression has resulted in increased accumulation of fuels, higher vegetation
densities, a major shift in species composition and size class distribution of trees. The
accumulation of duff, as well as increased density of vegetation and fuels, has created
conditions in which even light severity fires can be damaging due to the concentrated
heating of the tree bole. The accumulation of ground fuels along with denser, multi
storied stand conditions has also created “fuel ladders” that cart fire into the tree canopy,
resulting in high intensity crown fires. Unlike the moderate severity fires that burned
historically, many wildfires now have the potential to impact soil productivity and
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increase erosion through the consumption of organic matter and high temperature that
may result. In mid elevation forests, fire exclusion and other factors (e.g., timber harvest)
have resulted in a shift from young and old single layer stands dominated by shade-
tolerant tree species (e.g., Douglas-fir and grand fir). The development of dense, multi-
layered stands has resulted in larger, more frequent stand-replacing fires and a greater
susceptibility to insects and disease. Higher fuel loads also increase the potential for soil
heating and higher mortality of trees and understory vegetation. The net result is
wildfires that are more severe and more difficult to control (BLM 2002).

Approximately 60 percent of the lower Snake River EAWS study area is beyond the
historic fire free interval and an additional 25% is at the upper limit of its fire free
interval. A stand-replacing fire could cause significant damage to resource values and
investments. The area should now be managed on a prescribed fire interval to maintain
the historic integrity of this watershed (BLM 2002). Similar changes have occurred in
other portions of the subbasin (Figure 21; Figure 22).

Exclusion of fire as a forest process has significantly changed wildlife habitat conditions.
Lack of areas with fire-killed or weakened trees has impacted the black-backed
woodpecker and other snag-dependent species in some areas. Lack of thinning effects of
ground fires has allowed shade tolerant-tree species to crowd out important forage plants
and compete for moisture and nutrients, discouraging the growth of large trees and
maintenance of old growth conditions (BLM 2002).

Due to dense forest conditions the possibility of large-stand replacing fires is now greater
than it was historically. These types of fires can negatively impact wildlife species that
require mature stands or associated KECs. Large fires result in a more homogenous
distribution of structural conditions and can reduce the diversity of species an area can
support. Returning to a more natural fire regime through prescribed burning would
reduce the threat of large-stand replacement fires and promote large diameter trees and
snags. Strategies for restoring more natural disturbance regimes and forest structural
conditions were developed by the Snake Hells Canyon technical team in Objective 13A
of the Snake Hells Canyon Subbasin Management Plan.

Introduced plant species

The introduction of nonnative plant and animal species to the Snake Hells Canyon
subbasin has reduced its ability to support native wildlife and plant species. Introduced
plants in the subbasin often out compete native plant species and alter ecological
processes reducing habitat suitability (Quigley and Arbelbide 1997). Many invasives are
not palatable to either livestock or wildlife, nor do they provide suitable habitat for
wildlife species. For example, purple loosestrife is not readily eaten nor does it provide
nesting habitat. However, it replaces aquatic species, which provide quality habitat
(USFS 2003a).

Weed problems in the subbasin are most severe in the grassland habitats. The naturally

open structure of the subbasins grassland vegetation, its soils, and climate, and the
transport provided by the Snake River, have predisposed it to invasion by weeds,
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especially by species of Mediterranean origin. Invasive plant species are more
established in the lower areas of the subbasin where disturbance has been the most
intense. Invasive species in the subbasin are spreading and are becoming increasingly
prevalent in the HCRNA and wilderness areas of the upper subbasin (USFS 2003a).
Yellow starthistle and cheatgrass are the invasive species currently having the greatest
impact on the subbasin. These plants easily invade low elevational rangelands in poor
ecological condition and are widespread in the lower subbasin (BLM 2001). Numerous
other non native plants inhabit the subbasin, of the 650 plant species documented for
Craig Mountain, about 150 (23%) are nonnative (Mancuso and Moseley 1994).

Yellow starthistle

Yellow-star thistle is most prevalent in the area of the subbasin downstream to Frenchy
Creek (BLM 2002). In some areas it forms a monoculture and completely dominates,
yellow starthistle limits the quality of big game habitat in the lower subbasin. Yellow
starthistle is considered the greatest threat to the habitat of the Black Butte bighorn sheep
herd of Washington. (WDFW 1999c). Yellow starthistle infestations may also explain
why deer populations along the Snake River Breaks portions of GMU 181 have not
increased compared to other deer populations in the area. Efforts to control the spread of
yellow-star by using aerial application of herbicide have been fairly aggressive in this
area but are failing to slow its advance (WDFD 1999c).

Cheatgrass

Cheatgrass, an annual grass native to the Mediterranean, was one of the first invasive
plants in the subbasin and was first documented about 1890 (BLM 2002). Cheatgrass
has an enormous seed-producing capacity, rapid and flexible germination behavior, and
ability to out-compete seedlings of bluebunch wheatgrass (Harris 1967, Mack and Pyke
1983). The natural open spaces in bunchgrass communities predisposed them to invasion
after disturbance and cheatgrass was well adapted to the climate and soils of the area.
Livestock grazing was the disturbance that most commonly allowed for the establishment
of cheatgrass into the bunchgrass communities of the subbasin. Once established
cheatgrass easily out-competes native bunchgrass seedlings on harsher sites, and
decreases replacement of older grass plants which may be dying out of the community
(BLM 2002). Cheatgrass dries out earlier in the season than bunchgrasses and can cause
an earlier more frequent fire regime burning bunchgrasses before they have a chance to
set seed and furthering its own spread. Cheatgrass is very widespread in the subbasin but
is most prevalent in areas of historic overgrazing (USDA 2003a).

Cheatgrass has degraded conditions for wildlife species adapted to native bunchgrass
communities. In addition, areas where cheatgrass has replaced the more deep rooted
perennial species have a higher susceptibility to surface erosion, and lower organic matter
production below ground (BLM 2002). Cheatgrass has also been demonstrated to
negatively impact biotic crusts which can further enhance erosion rates and reduce water
quality (USFS 2003a).

Snake Hells Canyon Subbasin Assessment 220 May 2004



Other noxious weeds

Numerous other invasive species have been documented in the subbasin and are
becoming increasingly prevalent, others are documented to occur in surrounding areas
and the potential for establishment within the subbasin is of great concern. The Invaders
database (2002) has documented the occurrence of 73 plant species legally designated as
“noxious” by Idaho, Oregon or Washington State in the five counties partially contained
in the Snake Hells Canyon subbasin (Figure 1). Not all of these 73 species have been
documented to occur within the Snake Hells Canyon subbasin, but because of their
proximity to the subbasin the noxious weed species presented in (Appendix I) have the
greatest potential to establish in the subbasin. The potential impacts of the establishment
of these species on the ecosystem of the subbasin are not well understood but have the
potential to be devastating. The results of two survey efforts for noxious weeds within
the subbasin were provided to the subbasins project team, these efforts were completed in
support of the HCRNA CMP, and the Hells Canyon Dam relicensing effort (USFS
2003a; Krichbaum 2000).

As part of the FERC relicensing process the Idaho Power Company contracted Eagle Cap
Consulting Inc. to conduct noxious weed surveys along the Snake River from the
confluence of the Salmon River upstream to Weiser, Idaho during 998 and 1999. The
survey length was broken into five reaches; from the salmon confluence upstream to
Hells Canyon Dam, Hells Canyon Reservoir, Oxbow Reservoir, Brownlee Reservoir and
Brownlee Dam to Weiser. Surveys were conducted using a subsampling scheme in
which one quarter-mile segment was randomly selected for sample in each shoreline
mile. Each one-quarter mile survey segment extended 50 meters upslope from the mean
high water mark and is referred to as a unit. The study area contained 405 units
(Krichbaum 2000).

For the purposes of this study, ‘noxious weeds’ were defined as those on either Idaho or
Oregon’s state noxious weed lists. In addition, to these species four invasive riparian
species were also considered, Amorpha fruticosa (false indigo), Elaeagnus angustifolia
(Russian-olive), Phalaris arundinacea (reed canarygrass), and Tamarix spp. (tamarisk).
The survey reach from the confluence of the Salmon to Hells Canyon Dam falls within
the Snake Hells Canyon Subbasin. The reach within the subbasin had the lowest average
number of different weed species per unit (2.4 species/unit), while the Oxbow Reservoir
reach had the highest (8.4 species/unit) (Krichbaum 2000).  Nineteen of the noxious
weed/invasive riparian species surveyed for were found in the Salmon to Hells Canyon
Dam Reach (Table 46). Thirteen species were detected in the upstream reaches of the
study that were not located in the Salmon to Hells Canyon Dam Reach. ( St. Johns wort
(Hypericum perforatum), common houndstounge (Cynoglossum officinale), and Scotch
thistle (Onopordum acanthium) represented the greatest number of populations in the
Hells Canyon Dam Reach while St. Johns wort, Scotch thistle, and erect cinquefoil
(Potentilla recta) cover the greatest average are per unit (Table 46; Krichbaum 2000).

Table 46.  Size and species of noxious weed populations found in surveys from the Salmon
confluence to Hells Canyon Dam (Krichbaum 2000).
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Average Total Net
# of Weed Area
Scientific Name Common Name Populations Found per unit (mi?)
Agropyron repens quackgrass 1 0.004
Ambrosia artemisiifolia | annual ragweed 1 0.002
Amorpha fruticosa false indigo 11 0.7
Cardaria draba whitetop 4 7
Chondrilla juncea rush skeletonweed 6 0.7
Cirsium arvense Canada thistle 2 0.2
Cirsium vulgare bull thistle 28 1
Conium maculatum poison hemlock 1 0.008
Convolvulus arvensis field morning glory 22 1
Crupina vulgaris common crupina 1 8
Cynoglossum officinale | common houndstounge 48 8
Cyperus esculentus yellow nut sedge 6 0.2
Equisetum arvense common horsetail 9 2
Hypericum perforatum | St. Johns wort 112 200
Linaria dalmatica dalmatian toadflax 3 0.1
Onopordum acanthium | Scotch thistle 38 30
Phalaris arundinacea reed canarygrass 3 0.2
Potentilla recta erect cinquefoil 21 20
Tribulus terrestris puncturevine 4 0.1

The Wallowa-Whitman National Forest maintains a GIS base documenting the locations
of noxious weeds in the forest. Not all USFS lands in the subbasin have been surveyed
for noxious weeds and not all areas have had equal intensities of survey. The Snake
River/Pittsburg 5" field HUC had significantly more species of noxious weeds
documented and a greater area of coverage than the Snake River/Hat point 5™ field HUC

(Table 47).
Table 47.  Distribution of noxious weed species in the HCRNA by 5" field HUC (REO 2003).
: L Area documented
5th field HUC Name Common Name Scientific Name infested (Acres)
Bull thistle Cirsium vulgare 0.9
Canada thistle Cirsium arvense 7.3
Diffuse knapweed Centaurea diffusa 131.6
Dodder Cuscuta 7.2
Hoary cress-whitetop Cardaria draba 28.4
Snake River/Pittsburg Leafy spurge Eu.phorbla esula_ 0.9
Puncture vine Tribulus terrestris 12.3
Purple loosestrife Lythrum salicaria 0.8
Rush skeletonweed Chondrilla juncea 0.8
Scotch thistle Onopordum acanthium 357.4
Yellow starthistle Centaurea solstitialis 34.4
Total 582.1
Snake River/Hat Point Rush skeletonweed Chondrilla juncea 10.6
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: L Area documented

5th field HUC Name Common Name Scientific Name infested (Acres)
Scotch thistle Onopordum acanthium 57.8
Yellow starthistle Centaurea solstitialis 0.9
Total 69.3

Preventing the spread and establishment of noxious weeds and invasive plants in the
subbasin is a high priority for the subbasins management agencies. The Snake Hells
Canyon subbasin is within the Tri-State Weed Management Area (WMA). Numerous
federal, state, county, tribal and private organizations are working together in the area to
coordinate weed education, prevention and control efforts such as biological control
insects and herbicide applications. Strategies for preventing the establishment of new
invasive species and reducing the rate of spread or eliminating established invaders were
developed by the terrestrial subcommittee of the Snake Hells Canyon technical team
(Objectives 9A and 9B in the Management Plan). The introduction and spread of
invasive species is tied to other activities in the subbasin including road construction and
use, livestock grazing, fire, timber harvest and other soil disturbing activities. Strategies
developed by the technical team to address these issues and included in the Management
Plan will also help to reduce the impact of introduced plant species on the subbasin.

Nutrient Flow Reduction

The flow of nutrients into the subbasin has been altered by the construction of Hells
Canyon Dam and the reduction of anadromous fish runs through the subbasin. The
reduction of these nutrient flows has potentially impacted numerous wildlife species and
the subbasins ecosystem as a whole.

Hells Canyon Dam effectively acts as a sediment trap; the reduced deposition of
sediments and gravels to the beaches and terraces of the subbasin has resulted in fewer
depositional sites where riparian communities can develop and a reduction in primary
productivity and associated nutrient production. The potential repercussions of this are
immense and could filter up the food chain to all of the lifeforms inhabiting the subbasin.
Further research to quantify these impacts is necessary and was called for as a strategy
under objective 15A of the Snake Hells Canyon Subbasin Management Plan.

The concept of Key Ecological Functions (KEFs) refers to the main ecological roles of a
species or group of species that influence diversity, productivity or sustainability of
ecosystems (see section 3.1 and Appendix D for details). Salmonids provide a variety of
KEFs in the subbasin and across the Columbia Basin and form an important link between
marine, freshwater aquatic and terrestrial environments. Anadromous salmon help to
maintain ecosystem productivity and may be regarded as a keystone species. Salmon runs
input organic matter and nutrients to the trophic system through multiple levels and
pathways including direct consumption, excretion, decomposition, and primary
production. Direct consumption occurs in the form of predation, parasitism, or
scavenging of the live spawner, carcass, egg, or fry life stages. Carcass decomposition
and the particulate and dissolved organic matter released by spawning fish deliver
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nutrients to primary producers (Cederholm et al. 2000). Relationships between wildlife
species and salmon vary in terms of their strength; the categories that have been
developed to characterize these relationships and are briefly described below see
(Cederholm et al. 2000 and Johnson and O’Neil 2001 for more details):

e Strong-consistent relationship-Salmon play or historically played an important
role in this species distribution viability, abundance and or population/status. The
ecology of this wildlife species is supported by salmon, especially at particular
lifestages or during specific seasons.

e Recurrent relationship- The relationship between salmon and this species is
characterized as routine, albeit occasional, and often in localized areas (thus
affecting only a small portion of this species population).

e Indirect relationship- Salmon play an important routine, but indirect link to this
species. The relationship could be viewed as one of a secondary consumer of
salmon; for example salmon support other wildlife that are prey of this species.

e Rare relationship- Salmon play a very minor role in the diet of these species often
amounting to less than 1 percent of the diet.

Salmon fishes (including their eggs) are a major source of high-energy food that allows
for successful reproduction and enhanced survival of many wildlife species. Sixty-seven
birds, twenty-three mammals, three reptiles and one amphibian species thought to inhabit
the Blue Mountain Province consume salmon during one or more of salmon’s lifestages
(IBIS 2003). Twenty-five of the ninety-four total species in the province with a
relationship to salmon are concern or focal species, these species and their relationship to
salmon are displayed in Table 48, species with more than one type of relationship
consume salmon during multiple salmon lifestages. The reductions in the salmon runs of
the subbasin described in section 3.4, have reduced nutrient inputs into the ecosystem and
probably the suitability of the subbasin for many of the wildlife species that consume
salmon. Strategies for restoring salmon runs and salmon habitat in the subbasin were
developed by the aquatic subcommittee in Objectives 1A, 2A, 3A, 3B, 8A, 8B, and 8C,
in the Management Plan. Strategies for reducing the impact of nutrient losses on the
wildlife of the subbasin were developed by the terrestrial subcommittee in Objective 15A
in the Management Plan.

Table 48.  Concern or focal species of the Snake Hells Canyon subbasin that consume salmon
during one or more salmonid lifestages (IBIS 2003).

Common Name Scientific Name Relationship
American marten Martes americana Rare
American white pelican Pelecanus erythrorhynchos Recurrent
Bald eagle Haliaeetus leucocephalus Strong-consistent, indirect
Bank swallow Riparia riparia Indirect
Barrow's goldeneye Bucephala islandica Recurrent, Rare
Black-crowned night-heron | Nycticorax nycticorax Recurrent
Caspian tern Sterna caspia Strong-consistent
Clark's grebe Aechmophorus clarkii Recurrent
Common garter snake Thamnophis sirtalis Rare
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Common Name Scientific Name Relationship
Common loon Gavia immer Recurrent, Rare
Fisher Martes pennanti Rare
Forster's tern Sterna forsteri Recurrent
Gray wolf Canis lupus Recurrent
Great blue heron Ardea herodias Recurrent
Great egret Ardea alba Rare
Gyrfalcon Falco rusticolus Indirect
Harlequin duck Histrionicus histrionicus Strong-consistent, indirect
Horned grebe Podiceps auritus Rare
Osprey Pandion haliaetus Strong-consistent

Peregrine falcon
Red-necked grebe
Turkey vulture
Western grebe
Willow flycatcher
Wolverine

Falco peregrinus

Podiceps grisegena
Cathartes aura
Aechmophorus occidentalis
Empidonax traillii

Gulo gulo

Indirect

Rare

Recurrent
Recurrent, Rare
Indirect

Rare

Roads and habitat fragmentation

Even though road densities in the subbasin are relatively low, the transportation system of
the Snake Hells Canyon subbasin is a limiting factor to wildlife populations in some areas
of the subbasin. Road densities in the subbasin based on the distribution of 1:100,000
scale roads are illustrated in Figure 50. The dense road networks sometimes associated
with timber harvest or private road network are not always captured at this scale and it is
usually advisable to use 1:24,000 or finer scale road layers in analysis of road densities.
The Wallowa-Whitman National Forest maintains a 1:24,000 scale roads layer (REO
2003), that was made available for this process, but this layer did not cover the entire
subbasin. A comparison of the Wallowa-Whitman National Forest layer with the
1:100,000 layer available across the subbasin from ICBEMP (2003) did not reveal
significant differences and so for consistencies sake the ICBEMP layer was used in
calculating road densities across the subbasin.
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Figure 50. Roads and road densities in the subwatersheds of the Snake Hells Canyon subbasin
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More than 65 species of terrestrial vertebrates in the interior Columbia River Basin have
been identified as being negatively affected by road-associated factors (Wisdom et al.
2000). Road-associated factors can negatively affect habitats and populations of
terrestrial vertebrates both directly and indirectly. Wisdom et al. (2000) identified 13
factors consistently associated with roads in a manner deleterious to terrestrial vertebrates
(Table 49). The Wallowa-Whitman National Forest uses the following classes to
quantify in general terms the impact of roads on wildlife sensitive to open roads: low
impacts can be expected in areas with a density less than 1.0 mi./sq. mi, a moderate
impact at densities between 1.0-2.5 mi./sq. mi., and a high impact when densities are
greater than 2.5 mi./sq. mi. of open road (USFS 2003a). Based on this definition the only
subwatersheds in the subbasin that contain high road densities are those associated with
Lewiston in the lower subbasin. The Forest Service and other land management agencies
in the subbasin, identify roads that are posing a threat to the subbasins fish and wildlife
resources and impose restrictions, make closures, or have the road removed. The
HCRNA CMP identified roads for closure in its selected alternative, the removal of these
roads will help reduce the impact of roads on the wildlife populations of the subbasin.
The technical team developed strategies for further reducing the impacts of roads on
wildlife in the subbasin in Objective 14A of the Management Plan.

Table 49.
2000).

Thirteen road-associated factors with deleterious impacts on wildlife (Wisdom et al.

Road-Associated Factor

Effect of Factor in Relation to Roads

Snag reduction

Reduction in density of snags due to their removal near roads, as
facilitated by road access

Down log reduction

Reduction in density of large logs due to their removal near roads,
as facilitated by road access

Habitat loss and fragmentation

Loss and resulting fragmentation of habitat due to establishment
and maintenance of road and road right-of-way

Negative edge effects

Specific case of fragmentation for species that respond negatively
to openings or linear edges created by roads

Overhunting Nonsustainable or nondesired legal harvest by hunting as
facilitated by road access

Overtrapping Nonsustainable or nondesired legal harvest by trapping as
facilitated by road access

Poaching Increased illegal take (shooting or trapping) of animals as
facilitated by road access

Collection Collection of live animals for human uses (e.g., amphibians and

reptiles collected for use as pets) as facilitated by the physical
characteristics of roads or by road access

Harassment or disturbance at
specific use sites

Direct interference of life functions at specific use sites due to
human or motorized activities, as facilitated by road access (e.g.,
increased disturbance of nest sites, breeding leks or communal
roost sites)
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Road-Associated Factor Effect of Factor in Relation to Roads

Collisions Death or injury resulting from a motorized vehicle running over or
hitting an animal on the road

Movement barrier Preclusion of dispersal, migration or other movements as posed by
a road itself or by human activities on or near a road or road
network

Displacement or avoidance Spatial shifts in populations or individual animals away from a

road or road network in relation to human activities on or near a
road or road network

Chronic negative interaction with | Increased mortality of animals due to increased contact with
humans humans, as facilitated by road access

Species or Guild Specific

Improving the habitat level limiting factors discussed above will improve conditions for
most of the subbasins wildlife species. After determining the broad habitat level factors
that were limiting the subbasins wildlife the technical team reviewed the habitat
requirements and threats to focal and T&E species discussed in sections 3.1 and 3.5. The
group looked for important threats and limiting factors to these species that would not be
corrected by addressing the habitat level limiting factors discussed above. These species
or guild level limiting factors are discussed below.

Disease transmission between domestic sheep and bighorn sheep

Disease transmission from domestic sheep and goats has proven to be the largest threat to
wild bighorn sheep populations in the tri-state region of Oregon, Washington, and Idaho.
When bighorn sheep come in contact with infected domestic sheep, bighorns usually die
of pneumonia within 3-7 days of contact (Martin et al. 1996, Schommer and Woolever
2001). Because exposed bighorns do not die immediately, infected individuals may return
to their herd and infect other individuals, which can cause 70-100% of the herd to die
(ODFW 2003d). The significant Hells Canyon die-off of 1995-96 was believed to have
started when a feral goat interacted with wild bighorns in the Tenmile drainage south of
Asotin (Cassirer et al. 1996). During the 1995-96 die-off, the Black Butte, Mtn. View,
and Wenaha herds experienced 75, 65, and 50 percent mortality, respectively (Cassirer et
al. 1996). The die off did not affect the Asotin Creek herd (Fowler 1999). The
transmission of disease from domestic sheep populations to bighorns is the primary factor
limiting bighorn sheep populations in the subbasin. Though research to estimate carrying
capacity of the existing habitat is needed, grassland habitat quantity and quality appear to
be adequate to support the herd (Cassirer, IDFG pers com. 2004).

Disturbance of bat roosts and hibernacula

Fifteen species of bats likely inhabit the subbasin during parts of the year (USFS 2003a,
Appendix C). Bats in the subbasin have been documented to use caves with suboptimal
temperature and humidity conditions that result in reduced reproductive success. This
may indicate a shortage of suitable maternity roost sites in the area (Betts 1997).
Protection of bat breeding, roosting and resting sites from disturbance is a management
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priority for the subbasin. The Townsend’s western big-eared bat focal species is
extremely sensitive to disturbance, especially in nursery colonies, with human intrusions
often resulting in bats abandoning the area. Visitation to nursery caves should be avoided
from May 1 through August 30 (Perkins and Schommer 1991 cited in USFS 2003a).
Disturbance to a hibernating colony may cause the bats to stir and become active, which
may cost them an excessive portion of their limited energy reserves. If repeated,
disturbances may result in reproductive failure, abandonment of the site, or death from
starvation. Eliminating human disturbance in nursery and hibernation habitat is crucial
for big-eared bats during critical periods. Caves and mineshafts that are used for
hibernation would be protected from disturbance from November 1 to April 1 each year.
Four gates are in place in caves on the HCRNA, but three more are needed (USFS
2003a). Caves in other areas of the subbasin may also require protection.
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