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ABSTRACT

The Nez Perce Tribe and the |Idaho Departnment of Fish and Gane
(IDFG) entered into separate intergovernnental agreenments with the
Bonnevill e Power Administration in a cooperative four-year effort
to study inpacts of Dworshak Dam operation on resident fisheries.
This second annual report focuses on rainbow trout, smallnouth
bass, and forage species. The kokanee assessnent is included in
the IDFG agreenent, and is not addressed herein.

For the period March 1988 through February 1989, an estinated
154,558 angl er-hours were expended to catch 20,037 rai nbow trout,
3,933 smallnouth bass, and 142 bull trout. Esti mted catch of
ot her species, including cutthroat trout, whitefish, suckers, and
squawf i sh totalled 84. Subcat chabl e rai nbow trout (135 to 185nm
caught and rel eased by boat anglers conprised 53% (12,770) of the
total catch. An estimted 88.6% of the small nouth bass caught were
under the mninum legal size limt of 305mm and were released.
Esti mated harvest of small nmouth bass was 450.

The highest nonthly catch rate docunmented for all species
excl udi ng kokanee was 1.81 fish per hour during Cctober. Sever e
weat her conditions during February reduced effort and no fish were
docunented in the creel. Cunulative catch rates through the survey
period for rainbow trout and smallnmouth bass wete .12 and 02
respectively. The lowest nonthly catch rates generally occurred
when fishing pressure was the highest, wth fishing effort
targeti ng on kokanee during the May through July high use peri ods.
The Arlee strain rainbow trout was somewhat nore vul nerabl e toboat
anglers than the Shasta strain during the early post-release
peri od.

Rel ati ve abundance of smallnouth bass gill netted in El k Creek
Arm increased from 4.2% in 1980 to 20.7% in 1988. No redside
shiners were gill netted during 1988. Post-1974 gill net catch

rates suggest that the redside shiner was in decline prior to
establ i shment of small nmouth bass.

Mean lengths and condition (K) factors for Shasta and Arlee

strain rainbow trout were very simlar. Current growth of
smal | mouth bass through age Il conpares favorably to other |daho
reservoirs. Overall growh is generally better than other

smal | mouth bass populations at simlar |atitudes.

Anal ysis of stomach sanples showed considerable simlarity
in food habits of the Shasta and Arlee strain rainbow trout, wth
Cl adocera being of major inportance. Fish and Trichoptera were
prom nent in smallnouth bass diets, but not in the Shasta and Arlee
sanples. Terrestrial insects conprised major portions of both the
rai nbow trout and snall nouth bass diets.
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I NTRODUCTI ON

Fol I owi ng construction of Dworshak Dam by the U S. Arny Corps
of Engineers (CE), initial filling of Dworshak Reservoir began on
27 Septenber 1971. The subsequent conversion of 86.2km of the
North Fork Clearwater River to a 6,644 hectare artificial |ake has
had a profound influence on resident fish and fisheries. Al so,
reservoir operation results in annual pool |evel fluctuations that
exert a chronic effect on reservoir habitat.

Recogni zing the pervasive influence of Dwrshak Dam on
resident fisheries, the Northwest Power Planning Council in its
Colunbia R ver Basin Fish and Wldlife Program[903(e)(4)] provided
that:

BPA shall fund a study to assess the inpacts of the original
construction and current operation of Dwrshak Dam on the

resident fishery. This study wll include the follow ng
research concerns of the Nez Perce Tribe: 1) popul ation
dynam cs of kokanee; 2) reservoir productivity; 3) food
habits of rainbow trout; 4) population dynam cs and habitat
preferences of snallnmouth bass: and 5) the status of forage
speci es. Recommendations detailing specific protection,

mtigation and enhancenent opportunities, consistent with the
requi rements of 804(e)(16), may be subnmitted to the Council
[804 (e) (12)].

The Nez Perce Tribe, along with the Idaho Departnment of Fish
and Ganme (IDFG, executed 1ntergovernnental agreenents wth
Bonnevill e Power Administration in a cooperative effort to study
the five concerns stated above. This report is the second annual
report of a four-year project that addresses growh and food habits
of rainbow trout (Oncorhvnchus nvkiss), food habits, population
dynam cs and habitat preferences of snallnouth bass (Micropterus
dolom eu), and status of forage species. Findings reported herein
are for the period March 1988 through February 1989. | DFG wil |
address popul ation dynam cs of kokanee (Oncorhvnchus nerka) and

reservoir productivity.




DESCRI PTI ON OF THE PRQIECT AREA

Dworshak Dam is |ocated on the North Fork C earwater River 3.2
km upstream fromits confluence with the Mainstem Cl earwater R ver
(Figure 1). Maximum pool was first attained on 3 July 1973 (Horton
1981). At normal full pool elevation (1,600 feet nean sea |evel),
Dwor shak Reservoir extends 86.2km along the North Fork C earwater
Ri ver Canyon, enconpassing 6,644 hectares surface area w th 282km
of shoreline. Maxi mum width at full pool is 2743m, and average
width is 547m

RESERVAO R OPERATI ON

The primary purposes of Dwrshak Dam are flood control and
power producti on. Dam operation is integrated with the total
system of Colunbia River reservoirs to neet power system |oad
requirenments and to provide flood control regulation on the |ower
Col unbi a, | ower Snake, and lower Cearwater R vers. Power
production is highest during the fall, winter, and early spring.

Expect ed m ni mum di scharge through the turbines from April to

July is 2,000 cfs. Reservoir evacuation begins in Septenber and
generally continues through March. Refilling occurs wth the
influx of spring flows fromApril to July. The date of filling to

normal full pool varies from md-June to late July, depending on
run-of f conditions.

The normal operating range of Dworshak Reservoir is from 1,445
to 1,600 feet mean sea level (Figure 2). Annual pool |evel
fluctuations in excess of 30.5m are comon.

FI SH SPECI ES AND ABUNDANCE

Prior to inpoundnent, fish species present in the study area
included steelhead trout (Oncorhvnchus nvkiss), chinook salnon
(Oncor hvnchust schawt scha), cutthroat trout (Qncorhvnchus clarki),
bull trout (Salvelinus confluentus), brook trout (Salvelinus
fontinalis), mountain whitefish (Prosooium wlliansoni), brown
bul | head (Ictalurus nebul osus), snmmllnmuth bass, chiselnouth
(Acrocheil us al ut aceus), nort hern squawf i sh (Ptvchocheil us
oresonensi s), bridgelip sucker (Catostonus colunbi anus), |argescale
sucker (Catostonmus machrocheilus), speckled dace (Rhinichthvs
osculus), 1longnose dace (Rhinichthvs cataractae), redside shiner
(Richardsonius balteatus), and Pacific |anprey (Entosphenus
tri dentatus).

Fol | owi ng i npoundnent, a Menorandum of Understandi ng between
the US. Arny Corps of Engineers and the US. Fish and WIldlife
Service designated that 100,000 pounds (45,360kg) of resident fish
be stocked annually to mitigate dam induced | osses. A stocking
program of various species, Including cutthroat trout, bull trout,

3
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rai nbow trout, snallnmuth bass, and kokanee, followed (Mller
1987). Smal | nouth bass were stocked in 1975, 1977, and 1979.
Kokanee were stocked from 1972 through 1975, and in 1977 and 1979.
Rai nbow trout have been stocked annually since 1972 (Table 1).

Horton (1981) reported that |argenmouth bass (Mcronterus
sal noides) entered the creel as early as 1976, apparently from
contam nated snallnouth bass stocking. Horton (1981) also
confirmed the presence of northern pike (lucius), but
indicated a low probability of a viable population beconing
established. A |anprey anmocete was al so collected by Horton while
el ectrofishing near river mle 50. Lamprey parasitism on sport
fish in Dworshak Reservoir has been reported by Ball and Pettit
(1974), Pettit (1976), and Wallace and Ball (1978). Twenty fish
species are known to inhabit Dworshak Reservoir (Table 2).

LI MNOLOGY AND HABI TAT

Falter et. al (1979) characterized Dworshak Reservoir as a
deep, coldwater reservoir with the lower 32.2km being nonomictic
and the upper reservoir being dimctic. Falter's work showed that,
after three years, the reservoir dropped from noderately productive
to oligotrophic. Wve action on exposed side and bottom sedi nents
was identified as a continuous source of turbidity. Phosphorus was
noted as the nutrient generally Iimting algal growth. Considering
t he pronounced ol i gotrophy of Dworshak Reservoir, Falter nentioned
the possibility of using sterilized sewage wastes from recreation
sites to stinmulate productivity in certain enbaynents.

Tributary feeder streans influence reservoir habitat in the
imredi ate inflow areas as well as in the major arms. Pettit (1976)
stated that, because of the inflow of organisnms in the vicinity of
stream nouths, fish have a tendency to concentrate in these areas.
Falter (1979) found water quality in Elk Ceek Arm to be nore
simlar to Elk Creek than the North Fork C earwater R ver. Duri ng
the 1977 low run-off year, Falter (1982) recorded a sharp early
sunmer tenperature increase in Elk Creek Arm (EC4 site), probably
as a result of warm Elk Creek inflows.

Floating log rafts at specified |log dunmp |ocations, such as
Merry's Bay, Canyon Creek, and Little North Fork River, locally
i nfluence habitat paraneters including water quality and cover.
In situ bioassay by Falter et. al (1979) showed that |og |eachates
generally increased algal production. A toxic response was noted
in some algal genera. Pettit (1976) noted that invertebrates found
in fish stomachs were associated with floating debris.

Fluctuations in water level, coupled with the characteristic
unst abl e steep-sided banks, essentially preclude establishnment of
rooted littoral vegetation. Rooted terrestrial vegetation does
occur on sone gentler slopes, however, these areas are above the
waterline during the reservoir evacuation period.
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Tabl e 1. Stocking of resident fish into Dworshak Reservoir by
year, 1972 to 1988 (nodified from MIler 1987).

Si ze
Year Speci es Nunber Range Wei ght
(cm) (kg)
1972 Kokanee 1,012,745 6-9 4,616
Rai nbow trout 1,043,506 Fry-30 45, 322
1973 Kokanee 591, 192 Fry 393
Rai nbow trout 2,554,170 Fry-30 134, 808
1974 Cutt hroat trout 45, 463 13 2,285
Rokanee 217, 288 6 1,999
Rai nbow trout 1,070,260 6- 30 19, 075
1975 Cutthroat trout 111, 010 5-17 797
Bul | trout 122, 789 Fry 107
Kokanee 2,898,417 Fry-5 2,368
Rai nbow trout 917, 856 Fry-30 114, 301
Smal | nout h bass 100, 253 Fry-23 Unknown
1976 Rai nbow trout 763, 286 5-25 64, 113
1977 Kokanee 2,450,000 Fry 1,113
Rai nbow trout 1,162,670 5-28 34, 217
Smal | nobut h bass 50, 000 Fry 15
1978 Rai nbow trout 25, 936 25-30 13, 412
1979 Kokanee 11,177,464 Fry 985
Rai nbow trout 1,313,524 5-25 92,541
Smal | rout h bass 100, 000 Fry 20
1980 Rai nbow trout 1,616,245 5-25 36, 052
1981 Rai nbow trout 861, 429 5-25 87, 049
1982 Rai nbow trout 153, 956 8- 28 34, 940
1983 Rai nbow trout 574, 255 8- 23 58, 503
1984 Rai nbow trout 67,561 23-28 27, 285
1985 Rai nbow trout 120, 000 23 40, 000
1986 Rai nbow trout 156, 773 15 14, 388
1987 Rai nbow trout 174, 256 9-11 5, 095

1988 Rai nbow trout 294, 908 15 28,120




Tabl e 2. Fish species inhabiting Dworshak Reservoir, | daho
(rmodi fied from Horton 1981).

onmon Narmre Scientific Nane
Chi sel nout h' Acrochei lus _al ut aceus
Bridgelip sucker Cat ost omus __col unbi anus
Largescal e sucker Cat ost omus _macrochei | us
Scul pin Cottus spp.
Nort hern pike Esoxus
Pacific |anprey Entosphenus tridentatus
Brown bul | head | ctalurus nebul osus
Smal | rout h bass M cr oot erus Qolgm;" fgi
Largenout h bass M crooterus Sal NI des
Kokanee Oncor hvnchus nerka
Crappi €' Ponoxi s ni aromacul at us
Mountain whitefish Prosopium williamsoni
Nort hern squawfi sh Pt vchochei | us _oreaonensi s
Longnose dace Rhi ni cht hvs cat aract ae
Speckl ed dace Rhi ni cht hvs oscul us
Redside shi ner Ri chardsoni us bal t eat us
Cutthroat trout Oncorhvnchus elarki
Rai nbow trout Oncorhvnchus mykiss
Bul | trout Sal vel i nus confl uent us
Br ook trout Salvelinus fontinalis

! Chiselmouth were documented prior to inpoundnent. Bal |

and Cannon (1972) reported possible eradication from the 1971
squoxin treatment. Qccurrence of chiselnobuth was confirnmed during
1988 project gill-netting.

? Cccurrence of Ponoxis sp. reported by Roseburg (1988).
Qccurrence of Ponoxis nisromaculatis was confirmed by project gill-
netting during 1988.




MATERI ALS AND METHODS
CREEL SURVEY

Due to the large areal extent of Dworshak Reservoir, the
i npoundrment was divided into three sections: Dworshak Damto Dent
Bridge (Section 1); Dent Bridge to Grandad Bridge (Section 11),
and; Grandad Bridge to the upstream!|imt of the reservoir (Section
(). These survey sections correspond to those used by Pettit
(1976) .

A stratified two-stage probability sanpling regine as
described by Mlvestuto (1983) was enployed using non-uniform
probabilities conmrensurate with use data provided by CE Sanpling
probabilities assigned were 0.8 for Section I, 0.1 for Section |
and 0.1 for Section Ill. Thus, the area receiving the mostfishing
effort was sanpled nore frequently. CE use data were also utilized
to adjust sanpling probabilities to reflect seasonal use patterns,
such as boat anglers following the |ate sutmmer m grati on of kokanee
t owar ds spawni ng areas.

Fi ve weekdays and five weekend days per nonth were sanpled to:
(1) interview anglers for catch rates (fish per hour), (2) count
anglers to determine fishing pressure (angler-hours) —and (3)
coll ect pertinent biological data from the creel. One A'M angler
count and one P.M count were nade on each sanple day by boat. The
A M angler count tine was randomy selected and the interval
between the A M and P.M counts varied from 4.0 to 7.5 hours,
dependi ng on dayl engt h.

Mont hly estimates of angler-hours were calculated as the
product of the nmean nunber of anglers per hour (mean instantaneous
count) and the total nonthly daylight hours (weekday and weekend).
Catch rates were calculated for each species, as well as each
identifiable hatchery rainbow trout strain, from nonthly summaries
of interview data. Monthly catch estinmates were calculated as the
product of the nonthly catch rates of each species (or strain) and
estimated effort.

Lengths, weights, scale sanples, and stomach sanples were
taken from speci nens observed in the creel.

The creel survey was conducted jointly with |DFG
FI SH ABUNDANCE AND DI STRI BUTI ON

Variable nesh horizontal gill nets were use to determne
rel ati ve abundance and species conposition. Nets used were 1.8m
by 45.8m and consisted of six equal panels of 13, 19, 25, 38, 51,
and 63nm bar mesh nonofilament. Net design was equivalent to that
used by Ball and Cannon (1972) except for the addition of the 13nmm
bar mesh panel.
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GIl net sanple sites approximated |ocations used by Pettit
(1976) and Horton (1981). One floating and one sinking net were
fished per sanple set. Nets were set at dusk and retrieved the
foll owi ng norni ng.

Sanpling date, location, net-hours fished, type of set
(floating or sinking), water depth, nunbers of each species (or
hatchery rainbow trout strain) caught, fish lengths and weights
wer e recorded.

G Il net data reported by Pettit (1976) and Horton (1981) were
used as bases for conparison.

GROWTH
Hat chery Rai nbow Trout Strains

Data collection for growh conparisons of Shasta and Arlee
strain hatchery rainbow trout was initiated in the late spring of
1988. Both groups were reared at Hagerman National Fish Hatchery,
Hager man, |daho. Hatchery rearing was conducted to mnimze
di fferences between strains release at tine of rel ease. Mean sizes
at release for Shasta and Arlee strain rainbow trout were 158mm and
157mm, respectively (Table 3). Pre-release health eval uati ons were
conducted for both strains and no differences in fish health were

det ect ed.

Proj ect personnel were present during fish stocking to direct
bal anced rel eases at individual release sites. Fish were rel eased
from fish transportation trucks ferried to specific release sites
by a CE bar ge.

The 1988 Shasta strain and Arlee strain release groups were
marked with left ventral and right ventral fin clips, respectively,
for field identification. Length and weight data were obtained
fromanglers and gill netting.

Smal | nrout h Bass

Length, weight , and scale sanples were obtained from anglers,
hook and line sanpling, and gill netting.

As in Horton (1981), the relationship of the scale radius to
total fish length was determned by |inear regression. Acet at e
i mpressions were nmade from readable scales and were magnified for
reading on a mcrofiche projector. Distances in mmfromthe focus
to the outer edge of the scale (radius) and from the focus to the
outer edge of each annulus were neasured. The y-intercept of the
body-scal e regression was used for back-calculation of |ength at
age, L., following the Lee fornmula as described by Carlander

(1981): '
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Table 3. Date, location, weight, number, and length of Shasta and Arlee strain rainbow trout released
in Dworshek Reservoir by the U.S. Fish & Wildlife Service, 1988.
Date Strain Fin Clip Location Ueight Number Fish/pound Length
¢mm)
31-May-88 Arlee rv Bruce®s Eddy 800 8128 10.16 159
31-May-88 Arlee rv Opposite Bruce's Eddy 800 8128 10.16 159
31-May-88  Arlee rv Big Eddy 750 7620 10.16 159
31-May-88 Arlee rv Big Eddy 800 8272 10.34 158
31-May-88 Arlee rv Point opposite Big Eddy 800 8272 10.34 158
31-May-88 Arlee rv Freeman Creek 800 8404 10.51 157
31-May-88 Arlee rv Freeman Creek 800 8800 11.00 155
31-May-88 Arlee rv Canyon Creek 800 8800 11.00 155
31 -May-88 Arlee rv Canyon Creek 800 8509 10.64 157
31-May-88 Arlee rv Indian Creek 800 8024 10.03 160
02-Jun-88 Arlee rv Dick"s Creek 800 8024 10.03 160
02-Jun-88 Arlee rv RM 2.5 EIk Creek Arm 800 9125 11.41 155
02-Jun-88 Arlee rv RM 2.5 Elk Creek Arm 800 9160 11.45 153
02-Jun-88 Arlee rv RM 0.8 E. side Elk Creek Arm 800 9053 11.32 154
02-Jun-88 Arlee rv Dent Acres 800 8816 11.04 155
02-Jun-88 Arlee rv Dent Acres 750 8265 11.02 155
02-Jun-88 Arlee rv Dent Bridge 500 5510 11.02 155
02-Jun-88 Shasta lv Dent Acres 800 8928 11.16 154
02-Jun-88 Shasta lv Dent Acres 800 8928 11.16 154
02-Jun-88 Shasta lv Dent Bridge 300 3348 11.16 154
02-Jun-88 Shasta lv RM 0.8 E. side Elk Creek Arm 720 8035 11.16 154
06-Jun-88 Shasta lv Bruce"s Eddy 800 8888 11.11 155
06-Jun-88 Shasta lv Opposite Bruce®s Eddy 800 8888 11.11 155
06-Jun-88 Shasta lv Big Eddy 750 8333 11.11 155
06-Jun-88 Shasta lv Big Eddy 800 8288 10.36 158
06-Jun-88 Shasta lv Point Opposite Big Eddy 800 8288 10.36 158
06-Jun-88 Shasta lv Freeman Creek 800 8288 10.36 158
06-Jun-88 Shasta lv Freeman Creek 800 8084 10.11 159
06-Jun-88 Shasta tv Canyon Creek 800 8016 10.02 160
06-Jun-88 Shasta ly Canyon Creek 800 8016 10.02 160
06-Jun-88 Shasta lv Indian Creek 800 7930 9.91 161
08-Jun-88 Shasta lv RM 2.5 Elk Creek Arm 1000 9680 9.68 162
08-Jun-88 Shasta lvy RM 2.5 Elk Creek Arm 550 5236 9.52 163
08-Jun-88 Shasta lv RM 5 Elk Creek Arm 1000 9680 9.68 162
08-Jun-88 Shasta lv RM 5 Elk Creek Arm 800 7624 9.53 163
08-Jun-88 Shasta lv Dick's Creek 1000 9520 9.52 163
Subtotal Shasta 14920 153998
Ueighted mean length 158
Subtotal Arlee 13200 140910
Ueighted mean length 157
Total 28120 294908
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Wher e a = y-intercept of the body-scale regression
L= length of the fish at capture

S.= scale neasurenent to the edge of the scale

S= scal e neasurenent to each annulus.

Mean | ength at age was obtained from back-cal cul ated | engt hs.
These data were used to fit the von Bertalanffy growh equation,
1, = L, (1 - eX*%). per Everhart and Young (1981), a Walford pl ot
of mean | ength at age n versus length at age n+l was used to derive
estimates of ultimate length, 1, and the growth coefficient, K
Linear regression of the natural logarithmof I, - L, versus age t
was used to determne t,.

For conparison, a von Bertalanffy growh equation was also
derived from previous nean length at age data obtained by Horton
(1981).

FOCD HABITS

Stomach sanmples were collected from gill netting, electro-
fishing, and fish brought to the creel. Preserved stomach contents
were | abeled and sent to the University of Idaho aquatic entonol ogy
| aboratory for identification and enuneration. Insects were
identified to famly or genus. Non-insects were identified to
order.

Hynes (1950), Usi nger (1971) and Bowen (1983) cited
limtations in the various approaches to quantitatively describe

di et. For exanple, frequency of occurrence data describe the
uniformty with which groups of fish select their diet, but do not
indicate the inportance of various types of food selected. The

use of percent by nunber of different food itens nmay give distorted
results if the fish species ingests a |large nunber of small prey.
Usi nger (1971) indicated that, until dietetic food values of food
species are known, there is no practical advantage of wei ght val ues
over volume. Bowen (1983) nentioned that hybrid indices devel oped
to conpensate for the perceived biases of individual nethods have
no biological basis for their interpretation

To provide a diverse reference for analyzing diet, fish
stomach contents were analyzed by percent by volune, percent by
nunber, frequency of occurrence, and the Coefficient of Inportance
(C.1.) as used by Ersbak and Haase (1983).
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RESULTS AND DI SCUSSI ON
CREEL SURVEY

Creel survey data indicated an estimted 154,558 angl er-hours
were expended on Dworshak Reservoir from March 1988 through
February 1989 (Figure 3). Monthly total fishing pressure for the
period ranged from a |low of 292 angler-hours during January to a
hi gh of 45,818 angl er-hours during July.

Bank angling constituted 4.6% of the total (7,111 angler-
hours), while boat angling conprised 95.4% (147,447 angler-
hours) (Figure 4). Bank angling peaked during March at 1,523
angl er - hours. Bank angling as a percent of total angling was
hi ghest from Cctober through February, corresponding to the period
of | east boat angling. Boat angling was highest from May through
July, peaking in July at 44,851 angl er-hours.

Total fishing pressure for sections I, 11, and Ill was 112,092
(72.5%), 30,372 (192.7%), and 12,094 (7.8%), respectively (Figure
5) . An estimated 77.1% of the bank fishing (5,480 angler-hours)

occurred in section I|. H ghest respective nonthly use periods by
boat anglers for sections Il and 11l were during August (59.4% and
Sept enber (46.6% . Sections Il and I1l conbined supported 84.0%
and 67.4% of the total boat angling effort during August and
Sept enber, respectively. Boat angling above Dent Bridge was

virtually non-existent from Cctober through February. Section II1
was closed to fishing from Septenber 11 through February per state
regul ati on.

The conbined nonthly catch rates for all species excluding
kokanee were highest during OCctober (1.81), Novenber (.98), and
Decenber (1.07) (Figure 3). The highest estimated catch for all
speci es excluding kokanee was during July (12,716), correspondi ng
to the period of nost fishing pressure, and conprising 52.6% of the
total catch (24, 195).

Shasta strain hatchery rainbow trout planted in 1986 provided
the highest catch per unit effort during March and April (Tables
4, 5, and 6). However, by July these fish were absent in the
creel. The Kam oops strain planted in 1987 provided a relatively
| ow but steady return for fishing effort. The June boat angling
catch rate of . 10 fish per hour for Kam oops rainbow trout was the
hi ghest nmonthly rate observed in section 1l for identifiable
hat chery rai nbow trout.

During July, the presence in the creel of rainbow trout
unidentified as to strain increased substantially, especially in
section I, and corresponded to the catch and release of snall
rai nbow trout by boat anglers targeting on kokanee. Arlee strain
rai nbow trout appeared in the creel as early as June, whereas the
Shasta rainbow trout (1988 plant) did not enter the creel unti
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Table 4.

Estimated monthly catch rates (fish per hour) for bank and boat anglers per species and strain

from March 1988 through February 1989, Dworshak Dam to Dent Bridge (section 1), Dworshak Reservoir, Idaho.

Species/ March Aprit May June July August September  October November December January February
Strain ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba be
Shasta 2 rbt1 - - - - - - 0.00 0.00 0.00 0.03 ©0.00 0.15 0.00 0.19 0.38 0.08 0.58 0.00 0.75 0.14 0.23 0.00 0.00 0.00
Arlee rbt - - - - - - 0.00 0.00 0.00 0.03 ©0.00 0.41 0.00 0.00 0.18 0.08 0.69 0.00 0.69 0.00 0.23 0.00 0.00 0.00
Shasta 1 rbt2 0.31 0.00 0.44 0.02 0.04 0.00 0.03 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Kamloops rbt 0.04 0.01 0.18 0.02 0.04 0.01 0.09 0.01 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.02 0.09 0.14 0.03 0.00 0.00 0.00 0.00 0.00
Wild rbt 0.01 0.00 0.02 0.00 0.04 0.01 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
Other rbt 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.03 0.08 0.22 0.06 0.15 0.00 0.95 0.09 1.55 0.14 0.71 0.16 0.00 0.00 0.00 0.00 0.00
Bull trout 0.02 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
Smal Lmouth 0.00 0.00 0.00 0.00 0.00 0.00 ©0.12 0.00 0.89 0.00 0.87 0.00 1.00 0.00 0.10 06.02 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
bass
Other 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All ‘species/

strains 0.38 0.02 0.72 0.04 0.09 0.02 0.25 0.03 0.24 0.17 0.93 0.11 0.44 0.41 0.49 1.73 1.40 0.37 1.70 0.14 0.37 0.00 0.00 0.00
Ba and bo
combined 0.09 0.07 0.03 0.04 0.29 0.74 1.19 1.19 1.28 1.07 0.39 0.00

1 Shasta strain rainbow trout pltanted in 1988.

2 Shasta strain rainbow trout planted in 1986.
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Table 5- Estimated monthly catch rates (Fish per hour) for bank and boat anglers per species and strain
From March 1988 through February 1989, Dent Bridge to Grandad Bridge (section Il), Dworshak Reservoir, ldaho.

Species/ March April May June July August Septenber October November DEcember  January  February
Strain ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo
Shasta 2 rbt” - - - - - - 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Arlee rbt - - - - - - 0.10 0.00 0.00 0.01 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Shasta 1 rbt2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Kamloops rbt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Wild rbt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other rbt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.26 0.00 0.15 0.00 0.08 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bull trout 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Baad Imouth 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.01 0.29 0.09 1.33 0.15 0.00 0.53 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ALL species/

strains 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.33 0.37 0.00 0.31 0.00 0.65 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ba and bo
combined 0.00 0.00 0.00 0.04 0.37 0.31 0.37 4.00 0.00 0.00 0.00 0.00

1

2

Shasta strain rainbow trout planted in 1988.

Shasta strain rainbow trout planted in 1986.



Table 6.

Estimated monthly catch rates (fish per hour) for bank and boat anglers per species and strain

form March 1988 through February 1989, Grandad Bridge to end of pool (section Ill), Dworshak Reservoir, ldaho.

Species/ March April May June July August September October November December  January February
Strain balm ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo ba bo
Shasta 2 rbt” - - - - 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 n/a n/fa n/a nfa n/anf/a n/a n/a n/a n/a
Arlee rbt - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a n/a nfa n/a nfa n/a n/a n/a n/a
Shasta 1 rbt2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a n/an/a n/anf/a n/a n/a n/a n/a
Kamloops rbt  0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.10 0.00 0.01 0.00 0.00 0.00 0.00 n/a n/a n/anf/a n/an/a nla nla n/a n/a
Wild rbt 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a n/anfa n/anfa nl/a n/a n/a n/a
Other rbt 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 n/a n/a n/a n/a n/an/a n/a nla n/a n/a
Bull trout 0.00 0.00 0.00 0.00 ©0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a n/a nf/a n/a n/a n/a n/a n/a n/a
Smal Lmouth 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.02 0.00 0.00 0.50 0.23 n/a n/a n/a nfa n/anf/a n/a n/a n/a n/a
bass
Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n/a n/a n/anf/a nl/a n/la nl/a nl/a n/a n/a
All species/

strains 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.12 0.00 0.04 0.00 0.01 0.50 0.23 n/a n/a nf/an/a n/an/a nlan/a n/a n/a
Ba and bc
combined 0.00 0.00 0.21 0.12 0.04 0.01 0.23 n/a n/a n/a n/a n/a

1 Shasta strain rainbow trout planted in 1988.

2 Shasta strain rainbou trout planted in 1986.



July. A boat angling catch rate of . 41 fish per hour in August for
the Arlee strain, as conpared to . 15 fish per hour for the Shasta
strain, again showed a tendency for the Alee strain to be nore
catchable by boat anglers during the early post-release period
(Figure 6).

Uni dentified hatchery rainbow trout conprised 53.0% (12, 730)
of the total catch through the survey period (Figure 7)(Tables 7,
8, and 9). Presumably, these fish were the Shasta and Arlee
strains released in 1988, and caught and rel eased primarily by boat
angl ers as subcatchables (135-185mm). Estimated catches of Shasta
and Arlee strain rainbow trout based on positive creel
identification were nearly equal at 2,061 (8.5%of total catch) and
2,014 (8.3% of total catch), respectively.

Smal | mouth bass accounted for 16.0% (3,933) of the total
estimted catch, excluding kokanee. Smal | mout h bass under the
305mm legal size limt (88.6% were released. The estimated
harvest of smallnouth bass was 450 (.003 overall harvest rate).

Fishing for rainbow trout is nost promnent in Dworshak
Reservoir during the late fall and wi nter bank fishery. Cat ches
during other periods are largely incidental to kokanee fishing.
Hat chery rai nbow trout releases should target on the seasonal bank
fishery. Hat chery stocking should maximze use of alternative
rai nbow trout strains providing the highest nunber of quality fish
to this fishery.

Al t hough the total catches of the 1988 Shastas and Arlees were
simlar, creel data suggest the Arlees to be sonewhat nore
vul nerable to boat anglers during the early post-rel ease period
Boat fishing targeting on kokanee is so intense during the spring
peri od when rainbow trout are stocked that even slight differences
in catchability during this period could substantially affect the
nunber of fish caught by the nontarget boat fishery. Hooki ng
nortality and harvest of subcatchable hatchery rainbow trout
ultimately reduce availability of these fish to the w nter bank
fishery targeting on rainbow trout. The Shasta strain appears to
be nore suited to the Dworshak trout fishery based on these
criteria, however, additional followup regarding differentia
total return to the creel is needed before a final analysis can be
made.

Smal | mouth bass was the nobst inportant non-hatchery based
fishery in Dworshak Reservoir, excluding kokanee. A hi gher
proportion of keeper size fish in the bass popul ati on woul d enhance
this fishery.
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Figure 6. Catch rates by bank and boat anglers for Shasta and Arlee
strain rainbow trout (1988 release), June 1988 through
February 1989, Dworshak Reservoir, Idaho.
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Arlee 2014
Shasta (1986) 1184

Shasta (1888) 2061
Other 84

Kamioops 1669

Smalimouth Bass 3033
Wlld Ralnbow 379

O®— Bull Trout 142

Other Ralnbow 12730

Flgure 7, Percentage8 of total estimated catch by specles
and stralns, excluding kokanee, March 1988
through February 1889, Dworshak Reservolr, Idaho.
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Table 7. Estimated monthly catch for bank and boat anglers per species and strain from March 1988
through February 1989, Dworshak Dam to Dent Bridge (section 1), Dworshak Reservoir, ldaho.

Species/ March April May June July August September October November  December January February
Strain ba bo babo babo ba bo babo ba bo babo ba bo babo babo ba bo babo
Shasta 2 rbt1 - - - 0 0868 0 211 0 120 161 26 140 0 239 31 48 0 0 0
Ariee rbt 0 62 0 732 0 580 0O O 75 26 168 0 218 0 48 0 D 0
Shasta 1 rbt2 446 19 376 260 29 0 90 00 00 0 0 D 0 0 0 0 0 0 0 0 0
Kamloops rbt 67 70 158 260 29 176 28 268 0 54 0 0 D 30 0 5 0 10 10 0 0 0 0 D
Wild rbt 17 0 21 0 29 176 0 21 0 27 0 0 0 15 0 D 0 0 10 0 0 D 0 D
Other rbt 0 19 0 0 0 387 0 515 19 5911 12 211 0 586 38 538 34 52 52 0 0 0 0 0
Bull trout 34 0 63 0 0 35 00 00 0 0 00 0 0 0 0 10 0 0 0 0 0
Smal Imouth 0 0 0 0 0 35 37 0O 209 108 186 D 253 0 42 5 0 0 0 0 0 0 0 0
bass
Other 0 0 0 0 0 35 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0
ALl species/

strains 583 108 618 521 87 844 75 865 228 7701 199 1001 253 781 316 600 341 63 541 31 96 0 0 0
Ba and bo
combined 691 1139 931 940 7929 1200 1034 917 403 571 96 0

1 Shasta strain rainbow trout planted in 1988.

2 Shasta strain rainbow trout planted in 1986.
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Table 8. Estimated monthly catch for bank and boat anglers per species and strain from March 1988
through February 1989, Dent Bridge to Grandad Bridge (section 11), Dworshak Reservoir, ldaho.

Species/ March April May June July August  September October November December January February
Strain ba bo ba bo ba bo ba bo ba bo ba bo ba be ba bo ba bo ba bo ba bo ba bo
Shasta 2 rbt‘I - - - - - - 0 0 0 163 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Arlee rbt - - - - - - 0 0 0 81 0 0 0 16 0 0 0 0 0 0 0 0 0 0
Shasta 1 rbt2 0 0 0 0 0 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0 0 0 0 0
Kamloops rbt 0 0 0 0 0 0 0 123 0 23 0 47 0 0 0 0 0 0 0 0 0 0 0 0
Wild rbt 0 0 0 0 0 0 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 b 0
Other rbt 0 0 0 0 0 0 o 39 0 2978 0 795 0 32 440 0 0 0 0 0 0 0 0 0
Bull trout 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smal lmouth 0 0 0 0 0 0 0 39 154 1093 0 795 0 210 440 0 0 0 0 0 0 0 0 0
bass
Other 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALl species/

strains 0 0 0 0 0 0 0 239 174 4338 0 1637 0 258 880 0 0 0 0 0 0 0 0 0
Ba and bo
combined 0 0 0 239 4512 1637 258 880 0 0 o 0

1 Shasta strain rainbow trout planted in 1988.

2 Shasta strain rainbow i cut planted 1n 1986.
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Table 9. Estimated monthly catch for bank and boat anglers per species and strain from March 1988
through February 1989, Grandad Bridge to end of pool (section I11), Dworshak Reservoir, ldaho.

Species/ March Apri L May June July August September October  November  December  January February
Strain ba bo ba bo ba bo ba bo ba bo babo babo babo babo babo babo ba bo
Shasta 2 rbt‘I - - - - - 0 0 0 55 0 0 0 D n/a nf/a n/a n/a n/a n/a n/a n/fa n/a n/a
Arlee rbt - - - - - 0 8 0 0 0 0 0 0 n/a nfa n/a nfa n/a nfa n/a n/a n/a n/a
Shasta 1 rbt2 0 0 0 0 0 0 0 24 0 0 D 0 0 0 n/a nfa n/anfa n/a nf/fa n/an/a n/a n/a
Kamloops rbt 0 0 0 0 0 1 0 253 0 55 0 0 0 0 n/a nf/a n/a n/fa n/a nf/a n/a n/a n/a n/a
Wild rbt 0 0 0 0 0 1 0 24 0 0 0 0 0 0 n/a nfa n/anfa n/a nf/a n/an/a n/a n/a
Other rbt 0 0 0 0 0 4 0 0 0 55 0 15 0 0 n/a nfa n/a nf/a n/a nfa n/a n/a n/a n/a
Bull trout 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 nf/a nfa nfan/a n/a n/fa n/a n/a n/a n/a
Smal lmouth 0 0 0 0 0 8 0 0 0 110 0 0 7 200 n/a nfa n/a n/fa n/a nfa n/a n/a n/a n/a
bass
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n/a nf/a n/an/a n/a n/a n/a n/a n/a n/a
All species/ 0 0 0 0 0 14 0 308 0 275 0 15 7 200 n/a nf/a n/a nfa n/a n/fa n/a n/a n/a n/a
strains
Ba and bo
combined 0 0 14 308 275 15 206 n/a n/a n/a n/a n/a

1 Shasta strain rainbow trout planted in 1988.

2 Shasta strain rainbow trout planted in 1986.



FI SH ABUNDANCE AND DI STRI BUTI ON

A total of 335 fish were gill netted during 498.6 net-hours
of effort (.67 fish per hour) at |ocations throughout the reservoir
from August through Decenber (Table 10) ﬁAppendix A) . Rai nbow
trout conprised 31.9% of the catch, virtually all of which were of
hat chery origin. Follow ng rainbow trout in abundance as indicated
by gill net catches were suckers (24.2%), snmallnmouth bass (17.6%),
squawfi sh (14.9%), and other trout (0.3%. Qher species including
whitefish, crappie, and chiselnouth nade up 11.0% of the catch.

Reservoir-wi de conparisons of 1988 data with earlier data

indicate that the overall gill net catch rate (all species) has
continued to decline from the 1974 peak.of 3.99 fish per net-hour
(Figure 8). Rel ati ve abundance of redside shiners in the catch

dropped from 69. 9% conposition in 1975 to 0.0% in 1988 (Figure 9),
while small nouth bass increased from 1.2% to 17.6%

Elk CGeek Armgill net data for 1988 compared to earlier years
indicate a surge in catch rates, especially for redside shiners,
in 1973 (Figure 10). Total catch rates (all species conbined)

declined abruptly from 8.23 fish per hour in 1973 to 3.53 fish per
hour in 1974. A relatively noderate decline in total catch rates
occurred from 1980 (.75 fish per hour) to 1988 (.52 fish per hour).
Smal | routh bass catch rates increased from.03 to .11. Smallnouth
bass conprised 4.2% of the Elk Creek Arm gill net catch in 1980,
as conpared to 20.7% in 1988 (Figure 11).

The 1988 gill net effort confirmed the presence of black
crappie in Dworshak Reservoir, with one taken in Elk Creek Arm on
August 16, and chiselnouth, wth one caucht near Salnon Landing
(r.m 52) on August 30.

The lack of redside shiners in th. 1988 gill net catch
constituted the nobst dramatic change in catch rate and species
conposi tion. Because redside shiners wer. so dom nant from 1973

t hrough 1975, the reservoir-w de and El k ¢y ek Arm _ota.i catch rat=
trends mrrored that of the redside shir-~ .

Eight smallnmuth bass were first .:lected in gill net:
during 1974, wth the docunented distrilL.cion limted to sectic
| (Pettit et al., 1975). A total of 16 smallnouth bass were netted
in 1975, all in section | (Pettit, 1976). GIll netting, seining
and creel data confirmed reservoir-wide distribution of smallnouth
bass in 1980 (Horton, 1981). Post-1974 reductions in reservoir-
wide and Elk Creek Arm catch rates woul d suggest that the redside
shiner population was in decline prior to reservoir-wde
establ i shnent of smallnouth bass. Post-1974 decreases in gill net
catch rates for additional species, i ncluding squawfish and
suckers, suggests a general decline in reservoir productivity.
Thus, the 1973 through 1975 stocking efforts to expand small nouth
bass popul ations |ikely occurred during a dowmward trend of its
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Table 10. Horizontal gill net catch and catch rate by species and strains, 1988, Dworshak Reservoir, ldaho.
Date Location Net type Net-hours Shasta Arlee Other Smb Kok Sg Su Other Total
Rbt Rbt Rbt
08/02/88 Elk Creek Arm float 14.5 2 2
08/16/88 Elk Creek Arm float 15.2 2 3
08/16/88 Elk Creek Arm sink 15.0 6 4 5 1 17
08/17/88 Elk Creek Arm float 15.5 1 1
08/17/88 Elk Creek Arm sink 15.5 7 7 3 3 3 3 26
08/30/88 Little N. Fork float 17.0 2 13 6 21
08/30/88 Little N. Fork sink 14.7 17 7 10 1 35
08/30/88 Salmon Landing  float 15.0 20 1 100 9 1 41
08/30/88 Salmon Landing  sink 13.8 14 3 14 7 39
08/31/88 Magnus Bay float 16.0 2 3
08/31/88 Magnus Bay sink 16.0 1 2 3 2 8
08/31/88 Reed"s Creek float 18.2 2 1 2 5
08/31/88 Reed"s Creek sink 18.2 1 1 2 3 5 1 13
09/29/88 Elk Creek Arm float 16.8 6 1 2 9
09/29/88 EIk Creek Arm sink 17.0 2 1 5 9
09/30/88 Elk Creek Arm float 17.0 6 1 2 9
09/30/88 EIk Creek Arm sink 16.8 5 6
10/20/88 Freeman Creek float 18.0 18 2 20
10/20/88 Freeman Creek sink 18.2 2 1 3 6
10/21/88 Canyon Creek float 17.2 10 1 1
10/21/88 Canyon Creek sink 17.2 6 6
11/22/88 Indian Creek float 19.5 2 2 2 6
11722788 Indian Creek sink 19.8 8 8
11/23/88 Merry"s Bay float 18.2 13 8 2 23
11/23/88 Merry"s Bay sink 18.9 2 2 4
12/22/88 Merry~s Bay float 19.2 2
12/22/88 Indian Creek float 18.4 1 1
12/23/88 Freeman Creek float 21.5 0
12/23/88 Freeman Creek float 20.2 1
Total 498.5 79 19 9 59 27 50 81 11 335
Catch rate 0.16 0.04 0.02 0.12 0.05 0.10 0.16 0.02 0.67
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target prey base.

Elk Creek Arm gill net catch rate data indicate that
smal | mout h bass nunbers have increased since 1980. The 1988 percent
conposition of snmallnmuth bass in Elk Creek Arm was the highest
recorded to date. Reservoir-wide gill net collections produced the
hi ghest snal | nouth bass catch rates and percent conposition to
dat e.

GROMH
Hat chery Rai nbow Trout Strains
Novenber nean | engths and condition (K) factors for Shasta and
Arlee strain rainbow trout released in 1988 were very simlar
(Table 11). These data indicated that the six-nmonth growh

increnents for Shasta and Arlee strain rai nbow trout were 73mm and
78mm, respectively.

Pl anned 1989 hatchery rainbow trout releases will be simlar
to 1988. Fin clips will again be used for field identification

Smal | nout h Bass

A strong correlation (r’=.92) was indicated from a body-scal e

linear regression for a 66 fish sanple (Figure 12). Mean | ength
at age data indicate excellent early growh, averaging 99mm at age
| (Table 12). Expected age at recruitnent to legal size (305mm)

is age |IV+ or V.

Von Bertalanffy growh equations indicate a considerable
reduction in smallnouth bass growh rate and ultimate size from
1980 to 1988 (Figure 13). Although the growh rate of smallnouth
bass in Dworshak Reservoir has declined, the current growth through
age IIl is as good or better than that docunented by Rohrer (1985)
for smallnmuth bass in Brownlee Reservoir, ldaho (Figure 14).
Smal | mouth bass growth in Dworshak Reservoir is generally better
than the nmean growth conpiled by Bennett et al. (1986) for other
popul ations in simlar |[|atitudes. Dwor shak bass approximate a
noderate growh pattern as described by Anderson and Weithman

(1978).

In view of adequate growth and mninmal harvest, additional
data on stock structure, nortality, and available prey are needed
to address factors that may be limting recruitnent of |egal size
smal | mouth bass to the Dworshak Reservoir fishery.
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Tabl e 11. Mean | engths and condition (K) factors (p=0.05)
for Shasta and Arlee strain rainbow trout (1988 rel ease)
gill netted during Novenber, 1988, Dworshak Reservoir,
| daho.

Strain Mean length (m) K factor Sanpl e | ocations

Shast a 232 (*4), n=16 90.06 (%*2.92), n=14 Merry's Bay and
I ndi an Creek

Arl ee 235 (x6), n=10 90. 23 (*1.90), n=8 Merry's Bay and
I ndi an Creek
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Table 12. Calculated total lengths (mm) at each annulus and annual increments of growth for
63 smal lmouth bass sampled from July through October, 1988, Dworshak Reservoir, ldaho.
Age Year Number Calculated mean length at each annulus (mm)
cfass class of fish 1 2 3 4 5 6 7 8
I 1987 14 106.0
I1 1986 11 96.0 157.4
111 1985 20 98.2 178.8 241.8
Iv 1984 7 95.8 163.7 225.7 284.6
\Y 1983 6 96.5 157.4 234.2 292.8 337.2
v 1982 4 9.1 163.8  214.9  262.9  307.1 343.3
VI 1981 0
VIl 1980 1 103.6 134.4 209.6 267.7 298.4 370.2 428.3 462.5
Number of fish 63 49 38 18 11 5 1 1
Weighted mean 99.2 167.1 234.0 281.6 322.7 348.7 428.3 462.5
Mean growth increment 99.2 67.9 66.9 47.6 41.1 26.0 79.6 34.2
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FOOD HABI TS
Rai nbow Tr out

Prelimnary conparisons of Shasta and Arlee food habits are
[imted due to the small sanple size. Additional stomach sanples
are to be collected during 1989 and 1990 for both the 1988 and 1989
rel ease groups. These data will increase the sanple size for the
first-year post-release period and will provide new informtion
for the second-year post-release period.

Prelimnary assessnents of food habits by the percent
frequency of occurrence, percent by nunber, and Coefficient of
Importance (C 1.) nethods indicate  adocera, Hynenoptera, and
Honoptera to be the nost prom nent taxa for both the Shasta (n=13)
and Arlee (n=10) strains (Figure 15).

Diptera, Hem ptera, and Coleoptera also occurred frequently
in both Shasta and Arlee stonmach sanples, but in | ow nunbers. The
percent frequency of occurrence of Diptera, nostly chironom ds, was
considerably higher in the Arlee sanples (26.7% than the Shasta
sanples (17.0%.

Cl adocera, Hynenoptera, and Honoptera conbi ned conprised 73.2%
of the total food volume in the Arlee sanpl es. The nore diverse
Shasta sanples included substantial volunmes of Acanthochitonida
(Phvsa sp.) and Hem ptera. Although Phvsa sp. ranked the highest
percent by volume in the Shasta sanples, this taxon occurred in
only one speci nen.

\

Anal ysis by percent by nunber, per cent frequency of
occurrence, and the C |I. nethods showed considerable simlarity in
food habits of the Shasta and Arlee strains, with C adocera being
of maj or inportance. The sizeable contributions of Hynmenoptera,
nostly ants, and Honpbptera to the diets of both rainbow trout
strains highlight the inportance of terrestrial food sources to
rai nbow trout in Dworshak Reservoir.

Smal | nout h Bass

Hynmenopt er a, Di ptera, fish, and Trichoptera occurred in
smal | nout h bass stomachs (n=25) nost frequently and in the greatest
nunbers, and thus produced the highest C|. values (Figure 16).
Fi sh, i ncludi ng scul pins, sal noni ds, and wunidentifiable fry
conposed the highest percent by volunme (44.3%.

Intensive utilization of Hynenoptera by snallnouth bass and
rai nbow trout further underscores the role of non-aquatic food
input to the Dwrshak Reservoir system Qher major conponents of
the smallnmuth bass diet, fish and Trichoptera, constituted a
conparatively mnor portion of the trout diet.
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SUVMARY AND CONCLUSI ONS

An estimated 154,558 angler-hours were expended from March
1988 through February 1989 to catch a total of 20,037 rainbow
trout, 3,933 snallnouth bass, and 142 bull trout. Estimated catch
of other species, including cutthroat trout, whitefish, suckers,
and squawfi sh totalled 84. An estimated 98% of the rainbow trout
caught were of hatchery origin. Catches of Shasta strain and Arlee
strain rainbow trout released during 1988 were very simlar at
2,061 and 2,014, respectively. Subcat chable (135-185mm) rai nbow
trout caught and released by boat anglers conprised an estinated
53% (12,730) of the total catch through the survey peri od. The
estimated harvest of legal size smallnobuth bass (305mm mi ni num
total length) was 450.

The highest nonthly conbined catch rate docunented for all
speci es excluding kokanee was 1.81 fish per hour during Cctober.
The lowest nonthly catch rates for species other than kokanee
occurred during My through June when fishing pressure was the
hi ghest and fishing effort was targeting on kokanee.

Creel data indicated that the Arlee rainbow trout strain was
somewhat nore vulnerable to boat anglers than the Shasta strain
during the early post-release period. Hat chery rai nbow trout
strain selection and stocking efforts should be managed primarily
to accommopdate the late fall and wi nter bank fishery. Additional
return to creel data is needed to determne if early catchability
of the Arlee strain by boat anglers is a valid liability.

Rel ati ve abundance of smallnmouth bass in Elk Creek Arm has
increased since 1980. Reservoir-wide gill net collections produced
t he highest smallnouth bass catch rates and percent conposition to
dat e. No redside shiners were gill netted in 1988. Post - 1974
reductions in Elk Creek Armand reservoir-wide gill net catch rates
woul d suggest that the redside shiner population was in decline
prior to establishnent of snallnouth bass.

Six-month growth increnents for Shasta and Arlee strain
rai nbow trout were very simlar, at 73mm and 78mm, respectively.
Al though snallnouth bass growmh rate has declined since 1980,
current growh through age Il in Dwrshak Reservoir is as good or
better than many |daho reservoirs, and overall growh is generally
better than the nean growth of other smallnmouth bass popul ations
at simlar |Ilatitudes. In view of adequate growh and m ninal
har vest , additional data on stock structure, nortality, and
avail able prey are needed to address factors that may be limting
recruitment of legal size smallnmouth bass to the snmallnouth
fishery.

Anal yses of Shasta and Arlee strain rainbow trout stonmach
sanpl es showed considerable simlarity in food habits of the Shasta
and Arlee strain rainbow trout, wth C adocera being of nmgjor
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i mport ance. Fish and Trichoptera were major conponents of the
smal | nouth bass diet, but were of conparatively mnor inportance
in the Shasta and Arlee strain diets. Terrestrial i nsects
conprised major portions of both the rainbow trout and small nouth
bass diets. Additional stomach sanples to be collected during 1989
and 1990 will increase the sanple sizes for diet analyses.
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APPENDI X A

Gll net field data, 1988, Dworshak Reservoir, |daho.
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