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ABSTRACT

Brown and rainbow trout numbers and biomass were determinecd in the
Hildreth Section of the Beaverhead River. Average daily flow (ADF) was
measured at the U.S. Geological Survey gage near Grant, MT, o

Fall numbers and biomass of age I and older rainbow trout in 1978
were the greatest since the construction of Clark Canyon Dam. Numbers of
age IIT and older rainbow were the greatest since the beginning of the
Beaverhead Study in 1967. Mean weights of all rainbow trout age groups
in the fall of 1978 were considerably less than any fall of the study ,
period. These decreased growth rates appear to be density related., -

Brown trout numbers and bLiomass in the spring of 1979 showed a slight
decrease from 1978 due to a poor year class of age II brown trout. The
effect of densities on growth rates of brown trout appears dramatic. - Brown
trout numbers have increased markedly since 1975 and growth rates of each
‘age groUp~have'correspondingTy declined. - ‘

BACKGROUND

The effect of flow releases from the Clark Canyven Denoon trout popula-
tions in the Beaverhead River has been investigated since 1966 by the Montana
- Department of Fish, Wildlife & Parks. The presence of large numbers of trophy
size trout in the upper reaches of the river has characterized the fishery
during the study period. The results of this study have been reported by
Nelson (1978) and indicated that Tow (less than 250 c.f.s.) non-irrigation
season flows have an adverse effect on survival of Targer and older rainbow
trout in the upper reaches of the Beaverhead River. The study also showed
extreme flow fluctuations during the spawning season adversely effected re-
cruitment into the trout population. :



OBJECTIVES AMD DEGREE OF ATTAINMENT
Tae objectives of this nroject wére to determine trout numbers and bio-
mass during fall 19723 and spring 1979 in the Hildreth Section (£,455 ft.) of
the Beaverhead River and to evaluate the effect of flow patterns on the trout
population in this section. The effect of trout population size on growth
rates was to be investigated. Data is presented in this report.
PROCEDURES

Trout population astimates were made using the Peterson mark-and-recapture
‘technique and computations performed by an existing computer program.

Flow was measUred at the U.S. Geologic Survey gage station near Grant, |
MT. o : : :
FINDINGS

Rafnbow Trout

Fall 1973 estimates for age I and olderkrainbow trout are compahed With
estimates from 1972-1977 in Table 1. Fall estimates for brown trout may be
~ inflated due to movement of spawning fish into the section and are therefore;"

not included.

TABLE 1. 'Estimated fall numbers of rainbow trout by age groups in the
Hildretn Secti n {6,455 ft.) of the Beaverhead River between
1972 and 1978~ . 80% confidence intervals in parentheses.

AGE GROUP

I 11 111 IV & Older Total
1972 140 zero 14 60 214 (£69)
1973 136 114 28 53 331 ($75)
1974 997 143 55 15 1210 (1253)
1975 796 281 26 4 1107 (%321)
1977 276 241 159 26 701 (Y131}
1372 325 228 156 63 1328 (*230)

l/Population estimate not made in Fall 1976.
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Numbers of age I and older rainbow trout in the fall of 1978 were tha
greatest of the study period. The increase from 1977 was due mostly to a
strong age I year class recruited into the population. The causes of this
strong year class of age I fish may well be tied to the spawning flows that
produced them in 1977. Flows during the peak of rainbow trout spawning
activity, iarch 1-31, 1977, while low (U.S.G.S., 1978), were devoid of drastic
fluctuations. This contrasts with the weak year class of age I rainbow trout
in 1977 produced by the fluctuating flows of the March 1-31, 1976 period
(Wells, 1978). Helson (1978) found correlation between the Tow fall numbers
o¥ age I rainbow trout from 1969-73 and the violent fluctuations in the
spawning flows that produced them.

Numbers of age III and older rainbow trout in the fall of 1978 were
also the greatest of any previous fall despite non-irrigation season average
daily flows {ADF) (Table 2) that were among the lowest of the study period..

TABLE 2. ADF (cfs) between successive spring and fall estimates of trout
- populations in the Hildreth Section of the Beaverhead River
between 1972 and 1979, Range of ADF in parentheses.

FALL TO FALL NO. OF DAYS ADF ADF ADF

(cfs) (cfs) (cfs) o
IRRIGATION  NON-IRRIGATION
1972273 378 453 ' 616 T316
(167-1115) . -
1973-74 379 433 675 200
- | (57-1065) , -
1974-75 376 451 - 773 97 -
S | (60-1365) B ‘
1976-77 357 369 435 306
| (96-839) |
1977-78 - 366 590 163
(99-979) |
SPRING TO SPRING
1972-73 - - - -
1973-74 - - - - ' -
1974-75 382 394 681 126
(57-1065)
1975-76 351 624 792 439
(191-1365)
1976-77 372 523 713 338
(112-1075) |
1977-78 353 290 421 152
(16-839)
1978-79 - 398 553 232
(195-948)
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Fall 1978 biomass estimates for age I and older rainbew trout are
compared with estimates from 1972-1977 in Table 3. Fall estimates for
brown trout biomass may be inflated due to movement of spawnina fish into
the section and are therefore not included. Fall, 1678 biomass estimates
are the greatest since 1974.

TABLE 3. Estimated fall biomass (1bs/6455 ft.) of rainbow trout by ace
groups in the1711dreth Section of the Beaverhead River between
1972 and 1979~ . 80% confidence intervals in parentheses.

AGE GROUP
I II I11 IV & Older Total
1972 1460 33 o301 480 (1177)
1973 164 306 113 320 903 (¥251)
1974 1189 321 170 77 1857 (£379)
1975 1721 676 34 23 1504 (1352)
1977 7243 583 532 119 1477 (3251)

1978 651 415 412 2483 1726 (£230)

l-/Estimaté note made in fall 1976.

One means of assessing growth in fishes is by comparing mean weights
of year classes over a period of years. The mean fall weights by age
groups for rainbow trout captured by electrofishing are presented in Table 4.

TABLE 4. Mean fall weights‘(pounds) by age groups for rainbow trout
captured by electrofishing in the Hildreth Section of the
Beaverhead River from 1972-1978.

RAINBOW TROUT AGE GROUPS

Fall 1 II ITI IV & Older
1972 1.05 - 2.37 5.02
1873 1.19 2.76 3.86 6.29
1974 1.19 2.24 4.94 5.23
1975 0.31 2.40 3.25 5.64
1977 0.39 2.42 3.35 £.55
1378 0.75 1.86 2,55 3.04




Mean weights of &1l rainhow trout age groups in the fall of 1978 are
considerably less than any fall of the study period. The influence of
rainbow trout age group densities on growth rates was investigated. Density-
growth relationships could not be shown by simple linear regression for any
specific age group of rainbow trout. However, densities of age I and older
rainbow trout in 1978 were the greatest of the study period and mean age-group
weights were the least. Mean weights of all age groups decreased dramatically
from 1977 to 1973, a time when numbers of age I and older rainbow trout were
nearly doubling. The combination of a strong year class of age I rainbows
recruited to the population and apparent increased survival of age III and.
older rainbows may be acting together to affect growth rates.

Brown Trout

Spring 1979 estimates for age II and older brown trout are compared
with estimates from 1972-78 in Table 5. Spring estimates for rainbow trout
are inflated due to movement of spawning fish into the section and are
therefore not included. : S —

TABLE 5. Estimated spring numbers of brown trout by age groups in the
Hildreth Section (6,455 ft.) of the Beaverhead River between
1974 and 1978. 80% confidence intervals in parentheses.

2

AGE GROUP _
I I IV & Older Total

1974 - 32 90 195 317 (%50)
1975 - 467 61 142 670 (%82)
1976 - 624 420 139 1183 (Z285)
1977 - 864 410 475 1752 (Z259)
1978 - - 565 791 338 1694 (I352)
1979 - 329 536 442 1307 (%291)




Numbers of age II and older brown trout in the spring of 1979 had de-
creased slightly from 1977-78 (Table 5). This decrease was mostly a result
of a weak year class of age II brown trout. MNumbers of age II brown trout
were the Towest since 1974. This weak year class may well have been caused
by fluctuating flows between the brown trout spawn1ng period in the fall of
1976 and the time of fry emergence in the spring of 1977. Flows during the
peak of spawning in 1976 (Oct. 15-Nov. 15) were fairly high (450 cfs) and
devoid of fluctuation, however, flow was reduced markedly during January
and February, 1977 and dropped below 100 cfs in early March. This drastic
drop in flow may have dewatered grave]s containing brown trout eggs spawned
during the previous fall.

Spring 1979 biomass estimates for age II and older brown trout are com-
pared with estimates from 1972-1978 in Table 6. Spring estimates for rain-
bow trout are inflated due to movement of spawn1ng fish into the section
and are therefore not included.

TABLE 6.l EStiméted spring biomass of brown trout by age groups in the
Hildreth Section (6,566 ft.) of the Beaverhead River between
1974 and 1979. 80% confidence intervals in parentheses.

, AGE GROUP
L 1 1l I IV &Older - Total
1974 - 34 167 645 846 (£129)
1975 - 406 121 503 | 1030 (£146)
1976 - 503 666 512 1681 (<371)
1977 - 669 667 1288 2624 (I555)
1978 - 488 1170 878 2536 (3543)

1979 - 296 860 1087 2213 (*536)



Biomass estimates for the spring of 1979 follow the same pattern as
numbers, reflecting a poor age II year class. Total biomass of age I1I
and older brown trout remained in excess of 2000 pounds for the third
consecutive year.

The mean spring weights by age groups for brown trout captured by
electrofishing, 1974-1979, are presented in Table 7. '

TABLE 7. Mean spring weights (pounds) by age groups for brown trou:
captured by electrofishing in the Hildreth Section of the
Beaverhead River from 1974-1979,

BROWN TROUT AGE GROUPS

Spring I 111 IV & Older
1974 - 1.06 1.87 - 3.30
1975 0.87 1.98 3.55
1976 0.81 1.59 3.68

1977 0.77 1.63 2.71

1978 0.36 1.48 2.60

1979 0.90 1.61 2.39

Mean weights of age II, age III and age IV & older brown troyt appear
to be strongly density related. Estimated numbers of ages II, III, and IV
and older brown troyt explain 94%, 90% and 86% of the annual variation in
mean weights of each age group, respectively,



SISCUSSIO

Rainbow trout urtars navoe increased markadly since 13873, This s
navticulariy evident in increases of age III and older rainbew during 19
79. While density-growth relationships could not be demonstrated by simopl
finear regression for specific age groups, decreases in growth ratzs have
fallowed increasas in densities, particularly for aae IIT and clder rainbow.

The effect of densities con growth rates of prown trouf appzars
8 ~ows trout numbers have increased markedly since 1575 ang growth ra
& age group havs shown a corresvonding daciine

The effect of fishermen on the trout ponulation of this nortion of th
Beaverhead River nas net been investigated. However, currant harvpst rate
do not appear excessive, given the increasing numbers and decreasing growt!
rates of trout through the spring of 1979. :

. Since 1973-74 there has been a tremendous increaese in the numbers of
trout in this section of the Beaverhead River. These increases have besen
directly attributable to more favorable flow releases from Clark Canyon Dams
These more favorable flow releases have resulted from increased cooperation,
from the operators of the dam, the East Bench Irrigation Unit.

Hhile there are nearly five times as many frout in 1379 as therz were
in 1873, we have only sezen a 2 or 2 fold increase 9 biomass. This dis-
crepency reflects the decreassd grouth rates associated with increasing
densities. While growth rates continue to be higher than other rivers. in
southwest Montana, the decreases may have implicaticns for the trophy naturz
of this fishery. Tabla 8 compares numbars of trophy trout (=5.0 1bs.)
captured by electrofishing during the course of the study pericd. ilumbers
of these large brown trout cantured was greatest in 1974-75 when the popula-

tion of brown trout was Tess than half of tha 1379 ponuiaetion. XNumbers of
rognv brown trout captured decreased from 1275 through 1379 whila the
nopuiation of age IV and older brown trout increased.
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TABLE 8. HNumbers of brown and rainbow trout 5.0 1bs. captured by electro-
fishing in the Hildreth Section (6455 ft.) of the Beaverhead River
between 1966 and 1979.

Brown Trout 35.0 1bs.

Number No. Electrofishing
Spring Captured Runs No. Captured/Run
1967 0 2 0
1963 0 3 0
1969 0 4 0.
19790 0 3 0
- 1971 0 4 0
1972 3 4 - 0.8
1973 - - -
1974 10 4 2.5
1975 13 5 2.6
1976 4 4 1.0
1977 5 4 1.3
1978 5 4 1.3
1979 2 4 0.50
Rainbow Trout £5.0 1bs.
Number No. Electrofishing
Fall Captured Runs No. Captured/Run
1966 3 2 1.5
1967 2 2 1.9
1968 11 3 3.7
1969 5 3 1.7
1970 8 4 2.0
1971 11 4 2.8
1972 9 4 2.3
1973 1€ 3 5.3
1974 13 3 4.3
1975 1 4 0.3
1977 7 4 1.8
1978 6 4 1.5




BECOMHEHDATIONS

This npoject should be continued., The effects of flow ragime on re-
aruiiment and survival of trout should centinue te bz evaluated., The effect
of densities of “rout on growth rates sheuld continue to be evaluated. Cfforis
should be made to preserve tha trophy nature of this fishery,

LITEKATURE CITED

lelson, F.A., 1973, Beaverhead River and Clark Canyon Reservoir Fisher
Study. Montana Fish and Game Department, Bozeman, T for U.S. Dep
Interior, Bureau of Reclamation, Contract He. 14-06-500-3790,

Wells, J.D., 1978. Inventory of the waters of the sroject area. Job
- Prograss Report, Federal Aid in Fish and Wildlife Resteoration Acts.
fontana Progress No. F-39-12-26, Job I-d, 8 pp.

Prepered by: Jerry 0. Hells
Date: , Jecamber 1, 1979

uaters'referred to: Beaverhead River - 3-01-3500-01




