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ABSTRACT

In the fall of 1971 a salmon and steelhead tag and recovery progras was
conducted on the upper Trinity River. From September 8§ through Novemper 11,
1,163 chinook salmon, Oncorhynchus tshawvtscha; 54 cohe salmon, 0. kisutch;

and 142 steelhead, Salmo gpairdneri gairdneri, were trapped during their
spawning nigration and tagged witlhi numnered spaghetti tags, Latcr, samples
were taken on the spawning grounds and at Trinilty River Hatchery to determine
abundance of these tagged figh., a& total eof 15,507 chinook salmon was examined,
69 were tageed chinooks rvecaptured within the study area. TForty-secven cohe
salmon werz collected at the hatchery, only 4 of these were previously tagged.
Onlv 2 tagged steelhead were recaptured from a sample of 309.

Chinook salmen spawvning z2scapement was estimared to be 166,510, of which 43%
were spring-run fish,

The estimated coho salmon spawning escapement was 300 spawners.
Insufficlent data prevented an estimation of the size of the steelhead run.

Thke mean fork length for male chincok salmen was 66.5 cm; fecmales averaged
8.8 cm. The male-to-female ratio was 1:1.04.

The upper 29 kn of the 64.3-km study arza received 85% of the salmon spawning
activitv.
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INTRODUCTION

This was the ninth salmon spawning survey conducted on the ITrinity River and
the sixth since construction of Trinity and Lewiston Dams. The flrst three,
one by the U. §. Fish and Wildlife Service (Moffett and Swmith 1930) and

the other twe by the Departnent ot Fish and Game (Gibbs 1956 and Weber

1965), were prepro’ect evaluations of the salmen resources of the Trinity
River prior to dam construction. The last five (Lz Faunce 1965, 1G63;

Rogers 1970, 1973; and Smith 1975) and this survey were conducted to evaluate
the fisherv resources in relation to pest project changes in the river aad

to proposed water developument farther downstrean (Helena Project}. They also
served as a mechanism to provide data input for establishing current management
sractices. The present survey was conducted to evaluate the salmon and steel-
nead resources within the upper Trinity River for possible mitigation for lost
fisheries habitat as a result of downsctream water developmen: aad to determine
the effects of the Trinity Project on anadromous fish rums, particularly
steelhead.

MITHADS

Trom September 8 to November 11, 1971, salmon and steelhead were trapped and
tagged near Del loma on the Trinity River (Figure 1). Details of trap
constructicn and operation as well as the tagging nethod were the same as
described by Smith (1973), except spaghetti tapgs were used in place of Flov
dart tags.

The fish ladder at Trinity River latcherv was opened on August 24 and fish
began entering the hatcherv. Both tagged and untagged salmon and steelbead
were recovered. The last salmon was taken on November 19, 1971, but steelhead
continued to enter the hatchery uncil April 23, 1972 (Bedell 1972). Steelhead
ware also recovered in Menzanita (reek from Jaruary 21 to April 3, 1672 (H.
Newhouse, Humboldt State University, pers. commun.).

The length of everv fish entering the hatchery was measured to the nearest
inch. Since salmon tagging in the river did not begin until September 8,
tagoed saluon had not vet become distributed within the spawning population.
Therefore, chinook salmon trapped at the hatchery during the 5-week period
(August 2% through Septembher 27) were added to trose estimated to have spawned
in the ensuing 8 weeks (Septembar 27 through November 18).

From Ocrober 18 tchrough November 18, salmon were recovered on the spawning
grounds using the samne techniques as in previcus surveys (La Faunce 1985, 1935,
Rogers 1970, 1973; and Smith 1975). The arca surveved during this study was
located between the North Fork Trinitv River ard the Lewiston Dam. This area
corresponds to survey areas 4, 5, 6, and 7 referenced in preproject survevs
(Gibbs 1934). Survey areas 1, 2, and 3 became inundated once the Trinicv arnd
Lewiston dams were completed and filled.
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The estimate of chinook salmon spawning escapement was calculated by fhe meihod

of Schaefer (19531) from tagzing data collected from September & rthrough November
11 and from hatcherv recoverv data collzacted from September 27 through YNovember
18, The tags from chinook salmon returned by anglers and these wxnown to have
spawned and died below the study ares ware net usad to estimate spawning escape-
ment. The fish svawning below the study area, i considered, would be in addition
to the estimated spawning escapement for the upper river. Tagged tish which

died as a result of tagging were also deleted from analysis,

The Bailev variation of the Peterson method was used to estimate coho salmon
and steelhead spawning escapements (Ricker 195%}.?3 Ve

An aerial count of redds provided scpplemental data on the relative use of
spawning areas by salmorids.

Results

From September 8 through November 11, 1,163 chinook salmon, 54 coho salmon,
and 142 steelhead were crapped and tagged (Table 1).

A total of 15,307 chinook salmon was examined, 9,221 at the hatcherv and 6,286
on the spawning grounds. O0Of those recovered on the spawning grounds, 2,165
were females, 2,078 wers males, and 2,043 were skeletons {(Table 2). The male-
to-female ratio was 1:1.04. Mean fork lengtis for males and females were 56.5
em and 68.8 cm, respectively Figure 2).

Only 134 of the tagged chinook salmon were accounted for: 11 died as a result
of tagging, 2€ were caught by anglers, 28 spawned and died below the study
arca, 30 were recevered at Trinity River Hatchery, and 19 were recovered on the
spawning grounds.

All the sampling effert fov tagged coho salmon was concentrated at Trinity
River Hatchery where 47 were taken because the carcasses on the spawning grounds

were impossible to identifw. Of the 54 cohos tagged, 4 were taken at the hatchery
and 1 died as a result of tagging.

A total of 242 steelhead was collected at the hatchery and 67 in Maunzanita Creek.
One of the 142 tagged steelhead was rccovered at the hatcherv, 1 was caught by
the Humzoldr State University Fisherwv Cooperative Unit in Manzanita Creek, and

14 were caught by anglers,

As indicated by the carcasses oa the spawning zrounds, 837 of the spawning
activity occurred in the 29 «m between Douglas City and Lewiston Dam. Almost
42% of the spawning occurred iu the upper 3.2 km of this section. Only 0.9%

of the spawners utilized the tributaries (Table 3).

An zerial redd count on November 18, revealed 1,039 redds in tne studv area.
0f these, 6153 (539%) were counted above Douglas City (Table 3. An additional
475 redds were counted below the studv area.
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TAZLE 2., Number of Cnineck Salmon Carczsses Examined on The
Trinicy River and irs Tributaries, 1971

S5

Yilometers
e Arga surveved Males  Females Skelecons Totals
Lewiston Dam to
N1d Lewiston Bridge 3.2 679 871 1,086 2,556
0ld Lewlston Bridze
to Douglas Citv Bridge 25.7 g3l 337 761 7,708
Nouglas City Bridge
to Caanvon Creek Z4.1 347 282 136 7565
Canvon Creek to
N.F. Trinitv River 11.3 46 47 27 126
Rush Creek 3.2 4 4 20 28
Grasa Valley Creek 1.5 2 1 1 4
Weaver Creex 8.0 1 0 0 1
Browns Creek 0.4 2 0 0 2
Canvon Creek 12,9 7 2 8 17
NUF. Trinicy River 3.2 0 1 4 9

TOTATS ' 99,6 2,078 2,165 2,043 6,286
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TABLY 3. Comparison of Aerial Redd Counts With Carcasses Recovered, Trinity River 1971

Numbear
Survey __Aerial counts Carcasses recovered carcasses/
Caren?’  River section Kilometcers  Redds  Percent  Number  VPercemat  redd =
Lewiston Dam to
IA 01d Lewiston Br. 3.2 220 21.2 2,636 41.9 11.98
0ld lewiston Br.
9 to Bouglas City Br, 25.1 393 37.8 2,708 43,1 5.89
Douglas 1ty Br.
0 to Canyvon Cr. 2401 373 35.9 765 12.2 2.05
Canvon Cr. to
7 N.¥ . Trinity R. 11.3 53 5.1 120 i.9 2.2h
Tributaries 33.3 -~ - 57 0.9 - .
L;D
TOTALS 99. 4 1,039 1001 6,286 L00. 0
af

Areas L, 2 and 3 inundated when Trinity and Lewlston dams cemplered and filled. Numberiong ot
survey dareas malntained for comparison to preproject surveys—-Gihhs (1956),



DISCUSSION

Previous survevs of salwon spawning escapement conducted on the Trinity River
used the Peterson method, or some variation of lr, te measure the nurber of
spawners. This method assumes the tagsed fish are evenlvy distributed through-
out the population and the withdrawn sample is rvandom and represents the entire
population, In actuazlity, the tagging and sampling occur over & period of
saveral weeks and complete mixing cannot be assured bhecause while some fish

are migrating to the spawning areas, oathers have already spawned and died.

The present studv used a method which considered these errors and computed
spawning escapement of chirook frow data collected during the last 8 weeks

of a 13-week sampling period and all 10 weeks of the tagying period. This
manipulation was necesgary because tagging did not start uncil the third week
of the sawpling period and none of the tags appeared in the sample until the
bth week,

A total of 5,138 chincok salmon was collected at fhe hatchery during the first

5 weeks of the sampling period. These wsere added to the 161,352 fish computecd
from data collected in the last 8 weeks of the study, giving a total estimated
spawning escapement of 166,510 chinook salmon. Of these, 70,933 (42,.6%) were
judged to be spring-run fish because of their deteriorated condition whern they
either entered the hatchery or when carcasses were found on the spawning grounds.
The estimated spawnlng escapement is higher than the actual number of spawners
because some unknown number of tagged fish probably died outside the racovery
area as a result of tazging and were never accounted for, and the ability of

the recoverv crew tao recognize tagged Zish was imparied by rhe condition of

the carcasses and working conditions. XNevertheless, chinock salmen were
abundant in the river in 1971 and mere entered the hatchery than in anyv previcus
vear.

Comparing the number of carcasses recovered to the total anumber o redds within
each studv ares reveals an interesting relationship {Table 3), A larger number
of salmen used the redds located upstream {Areas 4 and 3) then those downstrean
{Areas & and 7). Eightv-Tive percent of the carcassas were collected on the
upper 39% of the redds.

The steelhead spawning escapament was calculated in the same manner as for

coha salmon. The Ballev modification of the Peterson method produced a spawning
escapement estimate of 13,226 T 12,898 (95% confidence interval). Since only
two marked fish were recaptured the data were insufficiesnt to arrive at a usable
statistic.

During the last 4 vears there has been a decline in mean length of chinocok
salmon measured on the spawning grounds (Table 4)., It is not known whether
this is part of a natural phenomeuon or the result of man's manipulation of

the fisherv, Formerlwv, about half or the chinook salmon caught in the ocean
troll fisherv were 4 vyears old and the cother hali was made up of 3- and 3-vear-
old fish. Now 3- and 4-vear-olds each comprise about helf of the catch, with

a corresponding decrease In the average size (Frev 1Y971). Anctrter contributing
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factor to this decrease is tie Indian gillmet fisherv on the lower Trinity and
Klamath rivers where 7,23- to 7.5-in. mesh nets are mere or less standard.
Also, the cperaticn of Trinity River Hatcherv has increased the size of the
spring chinook salmen runs. Spring-run chinocks have 4 to 6 months less ocean
growth than the fall-run and are correspondingly smaller.

TABLE 4. Mean Lengths of Chinceok Salmen Chserved on the
Spawning Grounds {rom 1968 to 1971

Mean lengths

Year Male Female

1068 72.9 75.2

1969 9.3 73,2

1870 70.4 71.9

1971 65,5 68.8
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