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ABSTRACT

atotal of 7,071 kokanee spawners were counted during the peak of the
spawning run in five tributaries to Dworshak Reservoir during 1987. Bot h
size and nunbers of fish were fairly average. During years when nunbers
of fish were large, total length of age 3t kokanee was as low as 25 cm
Conversely, small nunbers of kokanee resulted in an average |ength of
37 cm Zoopl ankton densities during Novenber of 1987 averaged 17.92
organi sms/L, but decreased to 3.96 organisnm L during Decenber. These
densities are simlar to values obtained during 1972, although the
percentage of cladocerans in the sanples may have decli ned. Kokanee
preferred Daphnia over 1 mmin |ength. Concentrations of orthophosphate
and nitrate appear to have declined since the reservoir filled. Kokanee
catch rates for boat anglers changed from 1.4 fish/h during Novenber to
2.7 fish/h during Decenber to 0.0 fish/h during January. This declining

trend may have been tenperature rel ated. Harvest for these 3 nonths was
an estinmated 1,612 kokanee.

Aut hor :

Melo A. Maiolie
Senior Fishery Research Biol ogist



INTRODUCTION

Bonneville Power Administration is funding two 4-year research
projects designed to devel op management schenmes to inprove the sport
fishery on Dworshak Reservoir. Both projects were initiated during August
1987 and are a cooperative effort between the Idaho Departnment of Fish and
Gane and the Nez Perce Tribe. The Nez Perce Tribe is researching
smal | mout h bass and rai nbow trout, whereas the |daho Departnent of Fish
and Gane is eval uating kokanee popul ati on dynam cs and documenting changes
in reservoir productivity. This report covers only |daho Departnent of
Fi sh and Ganme findings from August 1987 to February 1988. Since results
are prelimnary, further conclusions and nmanagenent recommendations wil |
be provided in forthconing years

Dwor shak Reservoir was initially filled during 1971. Many changes
occur in new reservoirs as they age which result in changing abundance of
sport fish. Early data on the fishery resources was gathered by Pettit et
al. (1975) ¢ Ball and Cannon (1974), and Horton (1980, 1981); and on the
limology by Falter et al. (1979) and Falter (1982). Conpari son of our
data to these earlier works should indicate the effects of reservoir aging
and its resulting changes in the sport fishery.

OBJECTI VES

1. To assess the status of kokanee stocks, particularly with respect to
age, growth, recruitnent, escapenent, abundance, and nortality rates
(fishing and natural).

2. To docunent |osses of kokanee through the turbines at Dworshak Dam and
relate to various discharge and reservoir |evels.

3. To assess basic |limological paraneters of Dworshak Reservoir and
relate to fish production.

4, To evaluate size and species conposition, relative abundance, and
distribution of zooplankton in Dworshak Reservoir.

5 To evaluate the inpacts of reservoir nmanagenent on prinmary
productivity, the zooplankton conmunity, and the kokanee popul ation

6. To recommend nanagenment techniques for the kokanee fishery.

RECOMVENDATI ONS

Due to the limted tinme since research began, nmanagenent
recomendations will be withheld until nore data can be collected.



DESCRI PTI ON OF STUDY AREA

Dwor shak Dam was built across the North Fork of the Cearwater River
3.2 kmupstreamfromits nouth (Figure 1). The damis approximately
5.2 km northeast of Orofino in Cearwater County, |daho. It is the
| argest straight axis concrete damin the United States, is 219 m high,
and contains three turbines with a total operating capacity of 450
megawatts. Wat er passes through the dam by going through these turbines,

by passing through a set of outlet gates, or by passing through a set of
tainter gates on the spillway.

The reservoir behind the damis 86.2 km long and has 295 km of
characteristically steep-sided shoreline. Maxi mum depth in the reservoir
is 194 m and it has a volume of 4.28 x 109 m3. Surface area is 6,644
hectares, and nean depth is 56 m Consi dering the volune and a nean
annual stream flow of 162 m3/s, the reservoir has a mean retention tine of
10.2 nonths. Retention tine is quite variable and ranged from 22 nont hs
in 1973 to 6 nonths during 1974 (Falter 1982). The reservoir is also
characterized by seasonal drawdowns of up to 47 m which reduce the surface
area 52% (7,689 hectares to 3,663 hectares).

The Arny Corps of Engineers began filling Dworshak Reservoir on
Sept ember 27, 1971, and it reached full pool on July 3, 1973. Hor t on
(1981) docunented 19 fish species in the reservoir (Appendix A). O these
19 species, the main sport fish are kokanee Oncorhynchus nerka, rainbow
trout Salnp gairdneri, smallmouth bass M cropterus dolomeui, |argenouth
bass Mcropterus sal moides, bull trout Salvelinus confluentus, cutthroat
trout Salno clarki, brook trout Salvelinus fontinalis, nountain whitefish
Prosopium williansoni, and brown bull head__lctalurus. nebul osus
(Appendi x A). In addition, anglers have also reported catching crappie,
genus Ponoxi s.

METHODS

Kokanee Spawning Escapenent

Vi sual counts of kokanee spawners were nade by wal king upstream on
selected tributaries to Dworshak Reservoir during the fall of 1987 to
obtain a relative index of kokanee abundance. | sabella, Skull, Quartz,
Dog, Breakfast, Beaver, and Elk creeks were surveyed. Surveys were
conducted during Septenber and Novenber to count both early and late
spawni ng kokanee races. In Isabella, Skull, Quartz, and Dog creeks, the
surveys ran fromthe creek mouth upstream to where the |ast spawners were
si ght ed. In Breakfast Creek, the survey was conducted fromthe nouth
upstream approximately 0.8 kmto the first road bridge. This section was
al so surveyed by Horton (1981) during 1979 and 1980.
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Personnel fromthe U S. Fish and Wldlife Service, Fishery Assistance
Ofice, with aid fromthe U S. Forest Service and project- personnel,
el ectrofi shed kokanee spawners from Breakfast Creek, Dog Creek, Skull
Creek, Isabella Creek, and the North Fork of the Cearwater River. Fi sh
were examned at Dworshak National Fish Hatchery for the disease
Infectious Henopoietic Necrosis (IHN) and were also used for
I engt h-frequency data. Spawner | ength-frequency data from previous years
were also obtained from the Fishery Assistance Ofice.

Reservoir Limol ogy

Six limological sanpling stations were chosen in Dworshak Reservoir
(Figure 1). Three of these stations were on the mamin body of the
reservoir at river kiloneters 5, 31, and 56, (named RK-5, RK-31, and
RK- 56) . Three other stations were located in major arns of the
reservoir: 6 kmup Elk Creek (EG6), 2 kmup the Little North Fork
(LNK-2), and near the Canyon Creek boat ranp (CC). Five of these
stations were used by Falter et al. (1979). The Canyon Creek station was
added to evaluate smallnouth bass habitat. Due to the renote location of
these stations, surveys sonetinmes took 3 days to conplete. Sanpling was
conducted near the middle of each nonth.

Measurenments at each station included dissolved oxygen and
tenperature taken with a Yellow Springs Instrument Conpany neter
(Model 57). Readi ngs were taken at the surface, 1 m and all even neter
depths thereafter to a depth of 60 m Li ght transparency was measured
with a black and white Secchi disc 20 cmin dianeter. Pl ankt on was
collected with a I/2 mnet, 130-150 micron nmesh (Size 10), equipped with a
pygny fl owreter. Pl ankton tows were nmade by pulling the net vertically
from12.2 mto the surface. Zoopl ankters were enunerated by famly and
nmeasured to the nearest 0.05 mm using an ocular mcronmeter in a dissecting
scope at 30 power. In addition, tw 1 L water sanples were collected at
the surface of RK-5 and anal yzed by the Idaho Public Health Department for
nitrates and orthophosphates.

Creel Survey

A stratified, two-stage probability sanpling creel survey design
(Mal vestuto 1983) was used to sanmple anglers and record harvest. Days
were stratified into weekend and weekdays, and the reservoir was divided
intothree set t ions: the damto Dent Bridge, Dent to Gandad Bridge, and
G andad Bridge to the inflow One section was chosen for sanpling on a
given day. The random sel ection of each area was wei ghted by the expected

pressure an area was to receive. Use estinmates were obtained fromthe
Arny Corps of Engineers. Thus, the lower reservoir, which has the highest
anount of use, received the nost sampling effort. Ten survey days were

selected per nonth, and pressure and harvest were estinmated for nonthly
interval s.



Reservoir drawdown elinminated access to all boat ranps except the Big
Eddy Ranp during w nter. Under these conditions, a creel survey clerk
remai ned at the boat ranp throughout the day and obtained conpleted trip
information for all boat anglers. A second clerk traveled to the Dent
area and Canyon Creek to check bank anglers. Creel surveys were conducted
in cooperation with the Nez Perce Tri be. Qur principal interest in the
creel survey was to obtain kokanee harvest data and catch rates

RESULTS

Kokanee Spawning Escapenent

A total of 7,071 spawni ng kokanee were counted during the surveys
(Table 1). The | argest nunber of fish counted was in the lower 4.3 km of
| sabella Creek, but the greatest density of kokanee was found in the | ower
end of Dog Creek. No kokanee were seen during Novenber in any of the
streans checked.

Two distinct size groups were noted in the 1987 |ength-frequency
distribution (Figure 2). The smaller size group was nostly nal es and
averaged 254 mm | ong. The larger size group contained a nore equal
proportion of nmales and fenmal es and averaged 326 nmm The smaller fish

were age 2+, and the larger size group was conprised of age 3t and 4t
fish.

In order to conpare kokanee density and growth, the average size of
kokanee in the larger size group was regressed by the |east squares nethod
agai nst the nunber of spawners in Isabella Creek during the peak of the
run. The regression was described by the equation:

y= -767.8x t 30016. 99

Where, y = the nunber fish in Isabella Creek, and x = the average |ength
(cm of 3 and 4-year-old spawners (Figure 3). The correl ation coefficient
(r) was -0.91.

A similar conparison was made between kokanee size and the nunber of
spawners in Skull, Quartz, and Isabella creeks (Figure 4). The regress ion
equation was:

y = -1283.2x + 50133.4
Wiere, y = the nunbers of kokanee in the three tributaries, and x = the

average length (cm of 3 and 4-year-old kokanee spawners. Correl ation
coefficient was r = -0.94.



Table 1.

Nunber of spawni ng kokanee observed in sel ected

tributaries to Dworshak Reservoir,

1987.

Dat e Di stance Surveyed to Nunber
Stream surveyed surveyed end of run? count ed
| sabel |l a 9/ 24/ 87 4.3 km yes 3,520
Creek 11/ 19/ 87 spot checked - 0
Skul | 9/ 25/ 87 1.4 km yes 1,351
Creek 11/ 19/ 87 Spot checked .- 0
Quartz 9/ 25/ 87 1.9 km yes 1,477
Creek 11/ 19/ 87 spot checked o 0
Dog 9/ 25/ 87 0.3 km yes 700
Creek 11/ 19/ 87 spot checked .- 0
Br eakf ast 9/ 30/ 87 0.8 km no 23
Creek
Beaver 11/ 19/ 87 spot checked 0
Creek
El k 11/ 15/ 87 1.6 km 0
Creek
Tot al 7,071
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Reservoir Li mol ogy

The | ower end of Dworshak Reservoir was warnmer than other stations
during the winter of 1987-1988 (Appendi x B). The upper water colum
(O10 m was approximately |1°C warmer here than at Station RK-31 and from
1 to 4°C warner than RK-56. RK-5 remained isothermal near the nmaxi mum
density of water (4°c) during January and February and could thus be
classified as nonomctic. The EIk Creek Arm (EC-6) was similar in
tenperature to RK-56. Both of these stations were ice covered during
January and February and were inversely stratified. The upper reservoir
is therefore dimctic.

The col dest | ocation on the reservoir was the Little North Fork Arm
(LNF-2). This bay started to freeze during Novenber and coul d not be
reached by boat for subsequent sanpling due to ice cover. The ice sheet
extended down the reservoir to river kilometer 43 on February 18.

Di ssol ved oxygen readings within the reservoir ranged from8.1 to
11.2 ng/L at Station RK-5 in the top 60 mof water (Appendix C). The only
exception to this was directly on the reservoir bottom where readi ngs were
aslow as 2.2 ng/L. A simlar range of oxygen levels were recorded at
RK- 31. The Elk Creek Arm had the nost variable readi ngs and ranged from
6.8 ng/L at the 22 m depth in Novenmber to 12.2 ng/L at the surface in
February.

The |imol ogical sanpling station at Canyon Creek was near anarea
used to hold rafts of floating |ogs. Oxygen val ues here were measured as
low as 9.9 ng/L during Decenber at the 16 mdepth and as high as 11.2 ng/L
on the surface during January.

Secchi transparency was greatest during the Novenber survey with a
maxi mum reading at RK-5 of 7.1 m (Table 2). RK-5 was the clearest station
during 3 of 4 surveys. Transparency decreased at all stations as wnter
progressed. CGenerally, the major arms had less visibility than the main
reservoir. The | owest, reading occurred in the Elk Creek Arm (0.9 m
during February at a tinme when warm weather was decreasing the snowpack.

Nitrate nitrogen concentration at RK-5 declined fromO0.071 to 0.016
to <0.001 ng/L during Novenber, Decenber, and January ,respectively
(Figure 5). Ot hophosphat e changed from 0.003 mg/L during November to
<0.003 ng/L in Decenber, but then increased to 0.009 nmy/L during January
(Figure 5).

Zoopl ankt on densities showed marked declines between Novenber and
January (Table 3) . RK-5, for exanple, dropped 78X from#6.95 to 1.54
or gani sms/ L. Simlar reductions were noted at stations RK-31 and EC-6.
Substantial increases in zooplankton density were recorded during
February.

The zoopl ankton popul ati on was conposed of four famlies: Daphni dae,
Bosmi ni dae, Cycl opodi dae, and Ergasilidae. The size distribution ranged
from0.2 mmto 1.5 nm (Figure 6). Thirty-two percent of the zoopl ankton
were larger than 1 mm during Novenber at RK-31, but this percentage
dropped to 16% at RK-5 during December (Figure 7).

11
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Table 2. Secchi depths at six sanpling stations within
Dwor shak Reservoir, Novernber 1987 to February 1988.
RK-5 = 2 km above dam RK-31 = 28 km above dam
RK-56 = 53 km above dam CC = Canyon Creek, EC 6 -
6 kminto Elk Creek Arm LNF-2 =2 kminto Little
North Fork Arm

Dat e

Locati on Nov 87 Dec 87 Jan 88 Feb 88
RK-5 7.1 5.9 3.9 4.8
RK- 31 6.8 4.3 4.2 4.1
RK- 56 3.1 2.2
cc 3.4 3.6 4.6
EC-6 5.9 4.1 1.7 0.9
LNF- 2 2.8

12
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Tabl e 3.

Total zoopl ankton densities (organisms /L) in

Dwor shak Reservoir from the surface to 12.2 m RK-5 =

2 km above dam RK-31 - 28 km above dam RK-56 - 53 km

above dam EC-6 = 6 kminto Elk Creek Arm LNF-2 = 2 km
into Little North Fork Arm

Dat e
Locati on Nov 87 Dec 87 Jan 88 Feb 88
RK-5 6. 95 3.37 1.54 10. 99
RK- 31 33.84 4.24 1. 45 2.10
RK- 56 -- 2.93 -- --
EC-6 12. 97 3.19 4. 65 6. 03
LNF- 2 -- 6.09 -- --

14
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Zoopl ankters were exam ned fromthe stomachs of kokanee caught by
angl ers during Novemnber. Zoopl ankton larger than 1 nmm conprised 93% of
the sanpl es. Most of the plankton (92% were Daphnidae and the remainder
Cycl opodi dae (Figure 8).

Creel Survey

The estinmated hours of boat fishing effort declined from 1,012 h
during Novenber to 82 h during Decenber. Pressure increased to 388 h
during January (Table 4). During these 3 nmonths, the estinmated kokanee
harvest steadily declined from 1,392 to 220 to O fish, respectively.
Kokanee catch rates were good during Novenber (1.4 fish/h) and Decenber
(2.7 fish/h), but dropped to 0.0 fish/h during January (Table 4). (A
total of 141.5 h of boat angling effort was used in the January catch rate
cal culation.)

Mean total |ength of kokanee harvested during Novenber was 245 nm
with fish ranging from 165 mto 319 mMm (n - 106) (Figure 9). Scal e
anal ysis was used to deternmine that the catch was conprised of three age
classes : |+ 2+ and 3t. Mean size of kokanee decreased during Decenber
to 239 mm and size ranged from 201-262 mm (n - 24) (Figure 10).

DI SCUSSI ON

Kokanee Spawni ng Escapenent

Tributary spawner counts are an index of year-class strength.
Conmpared to counts in previous years, the 1987 spawning run was average.
Numbers of fish were smaller in Skull Creek and Breakfast Creek, but
larger in Isabella, Dog, and Quartz creeks (Figure 11). Spawner size was
al so average. The age 3+ and 4t fish averaged 326 nm larger than in 1982
(310 nmm, 1984 (300 nm), and 1985 (260 mm), but smaller than than in 1981
(340 mm and 1983 (370).

A negative relationship existed between kokanee size and nunbers in
the spawning tributaries (Figures 3 and 4). R2 values for these
rel ationships indicated 83% and 88% of the variation within spawner |ength
can be explained by the run size. Association between these variabl es was
surprisingly good considering spawni ng counts were made on a variety of
dates and by a variety of people. Good correlation is also surprising
because this sinplistic relationship does not account for annual
fluctuations in reservoir productivity, nor does it allow for interaction

bet ween several year classes. If size and density of fish in the spawning
run are indicative of size and density of fish in the reservoir, then this
relationship would have strong nanagenent inplications. For exanple, if

the primary goal was to manage for 370 nmm kokanee in their third year of
life when they conprise the bulk of the sport harvest, then fish density
within the reservoir would need to be reduced to one-fifth the I|evel
needed to grow fish to 300 nm Conversely, if growi ng kokanee to 300 nm
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Figure 8. Length-frequency distribution of zooplankton in kokanee stomachs
collected during November 1986.
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Table 4. Estimated fishing effort
Dwor shak Reservoir.

and kokanee harvest from

Boat effort Kokanee Catch rate

Dat e (h) har vest ed (fish/h)
Nov 1987 1,012 1, 392 1.4

Dec 1987 82 220 2.7

Jan 1988 388 0 0.0

Jan 13-Feb 9, 1974 3,810 1, 394 0.428
Nov 4-Dec 2, 1973 2,736 101 0.04b
Nov 1979 -- 424 --C

apettit et al. 1975.
bpall and Pettit 1974.
CHorton 1980.
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was satisfactory, then the reservoir could support five tines the nunber
of fish. The additional fish would need to cone from stocking, additiona
(or inproved) spawning areas, or decreased nortality (e.g., entrainnent
| osses). Data from future years will be added to Figures 3 and 4 to help
define the environmental factors that affect size and nunber of a given
year class.

The North Fork drainage currently contains nunerous |ogging
operations, and nore are planned. Spawni ng counts can be used to note
habitat degradation in various tributaries. Breakfast Creek could be an
exanpl e. During 1979 and 1980, Horton (1981) counted 994 and 5, 264
kokanee, respectively, in the lower 0.8 km of the creek. During 1987
only 23 fish were seen in the sane reach (Figure 11). Siltation appeared
to severely limt the anount of available clean gravel: however, spawning
counts were conducted after the peak of the run, which may account for the
| ow nunmber of fish seen. Spawni ng surveys during 1988 will be made cl oser
to the peak of the run to better exam ne the possibility of declining
abundance.

The 1987 spawning run contained an unusually high proportion of
age 2t fish (the 23 to 28 cmgroup in Figure 2) . I n anadronous fish
studies, large nunbers of returning “jacks” would indicate a strong year
class, and high nunbers of fish would be expected the follow ng year. The
opposite may be true for kokanee. Good growth (230 to 280 mm length for
age 2t fish) may result in earlier maturation and also would indicate
| oner densities of fish in the reservoir. Therefore, a prediction for
1988 woul d be for larger-than-average age 3+ fish, but fewer of them

Reservoir Li mol ogy

Falter et al. (1979) noted that an increasing trend in nean sunmer
Secchi disc depth from 1972 to 1974 paralleled a decline in reservoir
productivity. Transparency is largely dependent on the anount of
suspended organic (zoopl ankton and phytopl ankton) and inorganic (silt,
clay, etc. ) particles. The concentration of both could be decreasing. As
reservoir water levels fluctuate annually, fine soil particles are washed
fromlittoral areas into the deeper basin. Organic particles would also
be expected to decrease as the reservoir ages and becones nore nutrient

poor. It will be inportant to conpare current annual average Secchi
depths to those reported by Falter et al. (1979). The four readings for
Novenber through February would not be a sufficient conparison. Al so,

Falter (1982) did not collect Secchi depth data between Decenber and March
and had only one reading for Novenber (Station RK-5). Conpari sons are,
therefore, difficult at this tinme.

Data gathered for nutrients would indicate a declining trend

(Figure 5). Concentration of nitrates during January and orthophosphates
during Novenber and Decenber were as |low or |ower than recorded at any
time between 1972 and 1974. Nitrate nitrogen was also |ower than mean

values recorded in 1977, NO3 = 0.067 my/L in 1977 versus an average of
0.029 ng/L in 1987-1988. Ot hophosphat e averaged 0.005 nmg/L in both 1977
and 1987-1988. Prelimnary indications are that the reservoir has
continued to become nore oligotrophic from 1972 through 1988

22
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collected by U.S. Forest Service employees.



Despite nutrient declines, zooplankton densities between Novernber and
January were conparable to densities recorded during 1972 (Figures 12 and
13).  Although this is an encouraging finding, it is inmportant to neasure
zoopl ankton densities throughout the sumrer in order to fully characterize
the kokanee food base.

Falter (1982) concluded that the high percentage of cladocerans in
the zooplankton (71% indicated little cropping by planktivorous fish.
Percentage of cladocerans in our sanples has declined to 23% (nean of five
sanpl es collected during Decenber), but it is unclear whether this is due
to increased cropping or seasonal change in species conposition. If
overal | cl adoceran abundance is low, then the reservoir may not support
many nore kokanee.

Hypolimetic relative areal oxygen deficit is a measurement of the
oxygen consunmed in the hypolimetic water of a stratified reservoir

(Wetzel 1975). Val ues of >/.0 mg/cm?/month woul d indicate a eutrophic
| ake. Dwor shak Reservoir was characterized by this nmethod as eutrophic
during 1972, but tended towards mesotrophy in 1973 and 1974 (Falter et al.
1979). Oxygen readings collected this sumer will be used to calculate

oxygen deficits to note if this trend has continued. During winter, deep
wat er oxygen concentrati ons were recharged and approached 9 to 11 ng/L
during February surveys (Appendix Q).

Canyon Creek was used during 1987 as an area to store floating |og
rafts. Oxygen concentrations here (9.9 to 11.2 my/L) during fall were

apparently not reduced due to the increased organic material. Additional
readings will be taken here to see if this situation persists during
sumrer .

Creel Survey

Kokanee were caught exclusively by boat anglers: therefore, only boat
fishermen interviews were used to deternmine harvest and catch statistics.
A separate report by the Nez Perce Tribe discussed the harvest of the
other sport fish as well as bank angling success.

Catch rates for kokanee were well above the managenent goal of
1 fish/h during Novenber and Decenber, but declined dramatically during
January. Lewis (1972) found that periods of reduced catch rates were
associated with maxi mal aggregation, reduced feeding intensity, and
restricted vertical distribution. These periods generally coincided with
limted food availability and surface tenperatures outside the optinmal 9
to 15°C range. Al of these factors nay have contributed to the | ow
January catch rate. If this is the case, fishing should inprove as the
water warns and feeding activity increases.

Earlier studies exam ned kokanee harvest and catch rates during at
| east part of the winter. Catch rates during Novenber and Decenber 1987
were much better than during the early 1970s when kokanee popul ati ons were
becom ng established (Table 4). (The first kokanee rel ease was 1,012,745
fish from Anderson Ranch Reservoir stocked during 1972 [Horton 1981}3.)
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The Novenber 1987 harvest of 1,392 fish was also much higher than the 424
kokanee harvested in 1979 (Horton 1980). Fromthis prelininary data, the
kokanee fishery has inproved, although a full year's census is needed for
conpari sons.

Monthly increases in the nean size of kokanee harvested from a given
year class would usually reflect actual grow h. This was not possible,
however, based on our Novermber to January data. Size actually decreased
slightly between Novenber and Decenber, and no kokanee were exani ned

during January. Gowh rates will becone nore apparent with time and
| arger sanple sizes. Age 2+ kokanee were approximately 240 mmin total
| engt h during Novenber and Decenber. Horton (1981) found harvested

kokanee averaged 290 nm during May and June 1980, and by scal e anal ysi s,
estimated that 2t fish were 270 nmlong, presumably during early summer.
The present cohort of 2t kokanee exhibit simlar growh to those in 1980.
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Appendi x A, Fish species

(Horton 1981).

i nhabi ting Dworshak Reservoir

Conmon nane

Generic name

Chi sel mout ha
Bridgelip sucker
Largescal e sucker

Scul pin
Nort hern pike
Pacific |anprey

Brown bul | head
Smal | nout h bass
Largemout h bass
Kokanee

Mountain whitefish
Northern squawfish
Speckl ed dace
Longnose dace
Redsi de shi ner
Cutthroat trout

Rai nbow trout
Eastern brook trout
Bul | trout

Acrochei lus al utaceus
Cat ost onus col unbi anus
Cat ostonus macrocheil us
Cottus spp.

Esox | ucius

Lanpetra tridentata

| ctalurus nebul osus

M cropterus dol om eu

M cropterus sal noi des
Oncor hynchus nerka
Prosopi um williansoni

Pt ychochei |l us oregonensi s

Rhi ni cht hys oscul us

Rhi ni cht hys cataract ae
Ri chardsoni us bal t eat us
Salmn clarKki

Sal o gairdneri
Salnmo fontinalis
Sal vel i nus confl uent us

8Chiselmouth docunented prior to inpoundnent,

but may have

been eradicated in the 1971 squoxin treatment.
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Appendi x C, conti nued.

Canyon Creek Dat e
Depth (m Dec 87 Jan 88 Feb 88

Surface 10. 3 11.2 10.2
1.0 10.1 11.0 10.1
2.0 10.1 11.0 10. 2
4.0 10.1 10.9 10.1
6.0 10.0 10.9 10.2
8.0 10.0 10. 6 10.1
10.0 10.0 10.6 10.1
12.0 10.0 10. 6 10.2
14.0 10.0 10. 4 10.1
16.0 9.9 10. 4 10.0
18.0 9.9 9.6 8.0
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