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SUMVARY

Because of a lack of information on the size of spawning runs of king sal non
Oncorhychus tshawytscha in the South Fork Trinity River, a tag and recovery
of Peterson-type study was perforned in 1964 to obtain an estinmate of the
spawni ng popul ati ons.

The primary objective was to determine if a tag and recovery experinment woul d
give a reliable estimate of the size of the spring-run sal non popul ati on
Secondary objectives are: (1) determne the area and tine of spring-run
spawni ng; (2) determine the area and tinme of fall-run spawning; (3) estinmate
the size of the fall-fun spawning popul ation

Spring-run sal non were seined frompools and tagged with “spaghetti” tags
prior to spawning. ?The tags were recovered as part of a carcass recovery
survey throughout the entire river and in Hayfork Creek. The survey extended
over both the spring and fall runs of sal nmon

The tagged fish did not distribute thensel ves throughout the popul ati on but
spawned close to the resting pools fromwhich they were tagged. The average
di stance traveled by all tag recoveries was 0.9 mles, ranging formno
novenent to 5.0 niles.

H gh consunpti on of sal non carcasses by bears and other aninmals reduced the
efficiency of the carcass recovery.

Because of the lack of distribution of the tagged fish, the tag and recovery
net hod was only partially successful in estimating the size of the spring-run
of king salnon on the South Fork Trinity River. The popul ation estinmate
obtained is 11,600 (11,604) fish.

The spring-run spawned in the South Fork from about two miles above Hyanpom
upstreamfor 46 mles, and in Hayfork Creek fromtwo to seven miles above its
nouth. Spring-run spawni ng began in | ate Septenber and peaked in m d-Cctober.

The fall-run spawned in the lower 30 miles of the South Fork, fromits nmouth
to Hyanpom and in the lower 2.7 nmles of Hayfork Creek. Fall-run spawni ng
began in md- Oct ober and peaked around the 10'" of Novenber.

The fall-run popul ati on was estinmated to be 3,300 (3,337) fish.
Refi nements of tagging time and/or location and intensification of carcass

recovery effort would inprove the accuracy of a Peterson-type study of the
South Fork Trinity River king sal non popul ation size.
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FIGURE 1. The South Fork Trinity R ver and Hayfork Creek. The survey sections
are nunbered. The figures in circles are the number of fis

t agged
from a particularpcol. Total tag and tag-scar recoveries are shown
by river section, In squares.
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| NTRODUCTI ON

An accurate estimate of the size of the fish population to be affected is of
great inportance when nmajor water project devel opnments are planned for
construction on sal non and steel head streans. This information is essential
for proper planning for mtigation and/or enhancenent of the threatened
fisheries.

A |l arge water devel opnent project is planned for the South Fork of the Trinity
Ri ver, bel ow Hyanmpom Val | ey, near Eltapom Creek. Although this project is
several years in the future, know edge of the present runs of anadronous fish
i s needed for planning future studies.

It was generally known that both a spring-run and a fall-run of king sal non
Oncorhynchus tshawytscha occurred in the South Fork, but little el se about
these runs was known. On one aerial count of redds made by the U S. Fish and
Wldlife Service on Cctober 30, 1958, 101 redds were counted (USFW5, 1960).
In Cctober 1963, Heal ey (1963) surveyed about 30 miles of the upper South
Fork. He estimated that 7,000 to 10,000 spring-run king sal non spawned in

t hat year.

Because of the general |ack of know edge of the salnmon runs in the South Fork
it was decided that a nore thorough survey should be made in the fall of 1964.

The primary objective of the survey was to deternmine if a Peterson-type
experiment would be a reliable estimte of the spring-run spawni ng popul ati on
Secondary objectives were: (1) determine the area and tinme of spring-run
spawni ng; (2) determne the area and tine of fall-run spawning; (3) estimate
the fall-run spawni ng popul ati on

These obj ectives were to be achieved by tagging spring-run sal nmon from pool s
bef ore they spawned, then recover the tags as part of a carcass recovery
survey throughout the entire river.

DESCRI PTI ON OF THE STUDY AREA

The South Fork is the largest tributary of the Trinity River (Figure 1).

It heads in the North Yolla Bolly Muntains, which have a maxi mum el evati on of
7,863 feet. The river flows generally northwestward for about 90 miles, to
its junction with the main Trinity R ver near the town of WIIow Creek
Hayfork Creek is the largest tributary of the South Fork, joining the river at

Hyanpom

The Sout h Fork drai nage occupi es 932 square mles (Cal. Dept. Water Resources,
1962), nost of which is lightly populated with humans. O her than Hayfork
(pop. 2,200), Hyanmpom (pop. 250), WIdwood (pop. 250), and Forest den (pop
60), only a few scattered ranchers and mners |ive along the streans.

Access to the main river by car is linmted to scattered points, except in
Hyanmpom Val | ey and the |ower three miles of the East Fork of the South Fork
where roads closely parallel the stream A fair to good road parallels
Hayfork Creek for nearly its entire length, but easy access to the creek is
found only near the nmouth, in Hayfork Valley and in the vicinity of WI dwood.
Some of the access routes are negotiable by jeep only.
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The drainage is characterized by steep, heavily forested hillsides. Douglas
fir and Ponderosa pine are the main commercial tinber. Digger pine-oak
associ ations are comon in the lower elevations. Considerable |ogging has
been done in the past and this activity will continue and may increase.

Formost of its length, the South Fork flows through a deep, steep-sided
canyon. Hyanpom Val ley is the only open area along the main river. Hayfork
Valley is the only open area along Hayfork Creek.

The river, in 1964, was characterized by scattered |large, deep pools inter-
spersed with shallow pools, riffles, and rapids. After the Decenber, 1964 flood,
most of the pools had di sappeared. The trenendous anount of material washed
into the streamhad filled the pools with fine gravel. Sal non spawning areas
are found fromthe nouth at about 500 feet elevation to about the 3,500-foot

| evel in the East Fork, a distance of sone 76 mles.

Stream flow at Forest den reached the mninumrecorded flow of 15 cfs on
Septenber 25-27, 1964. Normal maximum winter flows are about 17,000 cfs.

The peak recorded flow was estimated at 33,800 cfs in the Decenber, 1955 flood
(US. GS., 1964). The peak flow in the Decenber, 1964 flood exceeded the
above, but estimtes are not avail able.

I n August 1964, a recording thermometer was installed at Forest Gen. In
m d- August, the high was 72 F., with lows of 65 F. In md-Novenber the

| owest tenperatures were recorded, prior to the Decenmber flood, with a nmaxi num
of 34° and a mininumof 33 . At the gaging station near the mouth of the
South Fork, the average high for August was 73" and the |ow 70%. The mid-
Novenber tenperatures were 43° for both maximumand minimm (U.S.GS., 1964
and unpubl i shed).

METHODS

A prelimnary survey was conducted in early August to locate suitable pools
for seining and tagging salmon. The pools had to be accessible at |east by
jeep, contain 50 or nore salnmon, and be reasonably free of obstructions to
sei ni ng.

Several suitable pools were |ocated near the Silver Creek Ranch, about seven
mles by jeep above Forest Gen. Two other suitable holes were |ocated; one
at the H dden Valley Ranch, about six mles bel ow Forest den, and another
about three mles turther downstream

The tagging was acconplished on August 25, 26, and 27. A crew of 12, including
two SCUBA divers, did the seining and tagging in the Silver Creek Ranch area.
The crew was reduced to eight, including divers at the |ower two pools. The
tagging could not have been acconplished w thout the divers. Al of the pools
had obstructions fromwhich the seines had to be guided or disentangled. The
divers were also a great aid in herding the fish to keep them from escapi ng
from the seines.

Three seines were used to capture the salmon and were identical, except for
depth which was 10, 20, and 30 feet. Al were nade of No. 36 nylon twi ne,

3% inch stretched neasure, 75 feet long, hung in |/3 on manila float and

lead lines. The spacing of the floats was 22 inches, and the leads 12 inches,
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Because of varying depths of the pools, all of the seines were used at |east
once

The fish were tagged just posterior to the dorsal fin with spaghetti tags
consisting of 1/2 inch yellow cellulose nitrate discs crinped on yellow
"Resinite" plastic tubing.

The fish were not anesthetized for tagging, but nost were quite docile when
renoved fromthe net.

The tagged fish were measured to the nearest centineter, fork length. A few
fish succunbed al most immediately fromthe tagging, and their tags were
removed. About a week after the tagging, a check was made in the area for
post-tagging nortalities. Several carcasses were found bearing tags. A few
addi tional dead tagged fish had been found by people at the two ranches.

For carcass recovery purposes, the main river was divided into 13 sections
fromfour mles up the East Fork to the nouth. The lower 14.7 mles of
Hayfork Creek was divided into three sections (Figure 1). Each section was a
day's run for the survey crew and all but one pair of sections extended from
one access point to the next. This exception was the two-day-run fromthe
forks to the Silver Creek Ranch, which necessitated an overnight stop with a
| ocal mner. The sections varied in length from4 to 8.2 mles. Spring-run
?urgfy Sfctions totaled 60.5 mles; fall-run sections, totaled 32.9 mles
Table 1).

Carcass recovery began in |ate Septenmber, about one nonth after the fish were
tagged. The recovery crews consisted of two, two-nan teams. Werever possible,
one man stayed on each bank of the stream  The survey trips were about one
week apart.

The crews counted redds on the first two survey runs. After that, super-
I nposition of redds made counting inpractical

Wen a tagged carcass was encountered, the tag nunber, sex, spawning success
(for females) and location of the tagged carcass was recorded.

Untagged fish were recorded by sex, size (whether over or under 23-7/8 inches
fork l'ength) and spawning success of the females. Al carcasses were cut in
two to prevent duplicate counts on later runs.

The first 25 carcasses recovered by each crew each day were neasured to the
nearest 0.5 inch. These measurements were later converted to centineters.
(Cent3neter tapes were not available to the survey crews until late in the
season).

Tag-scarred carcasses were recorded by river section, but their exact |ocation
was not recorded. H ndsight reveals that this should have been done

RESULTS

A total of 760 salmon including 442 females (58% and 313 males (42% was
seined and tagged. The fish were collected fromfour holes in the Silver
Creek Ranch area, above Forest Gen, and fromtwo pools in the H dden Valley
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Section Length Number

TABLE 1

South Fork Trinity River, 1964

Total 2/

Max. Tag
Carcasses Skeletons redds Tags scars

Rver Section 1/ nunber (mles) runs Females Mal es.
SPRING RUN
South Fork
Bast Fork Trinity River 1 4.0 3 0 2 2 0 57
Forks to St. Jacques' 2 4.5 3 2 10 3l 7 219
Slver Creek Ranch 3 5.5 3 65 28 93 1 375 13 5
Rattlesnake Creek 4 6.3 33 129 62 191 4 396 29 10
Kl ondi ke M ne 5 5.5 4 98 45 143 6 310 1 2
Mller Creek 6 6.4 5 138 86 224 22 265 10 11
Total, sections 3-6 430 221 651 43 1,346 53 28
§. John's Ranch 7 8.2 5 57 22 79 3 551
Ryampom 8 5.4 6 21 14 35 4 138
Hayfork Creek
Jud Creek (Highway) - 9 5.6 1 0 0 0 0 0
Hal fway R dge Trail
Hal fway Ridge Trail 10 4.3 1 1 0 1 0 45
Gassy Flat™ Oeek 4
Gasiy Flat Creek - I 4.8 1 5 5 10 0 106
S Fork Trinity Rver b5
Total, spring-run 50.5 535 274 809 57 2,462 53 2a
FALL RUN
South For k
Big Jide Canp 12 5.3 7 54 73 127 7 368
Lhderwood ~ Oreek 13 4.8 6 7 8 15 1 96
Surprise Creek 14 6.6 46/ 8 6 14 0 7
Stream Gauge 15 7.1 2 5 4 9 0 38
Muth of River |6 6.4 21 2 0 2 0 25
Hayfork Creek
Smith Ranch (falls) - L7 2.7 1 12 4 16 6 104
S. Fork Tri n(ity )Fa' ver
Total fall-run 32.9 88 95 183 14 708

Excluding skel etons.

S S

(ne run of one mle only.

Spawning in lower two niles only.

Lower 2.7 mles of section 11.

One additional run of 1.5 mles.

Spawning in upper three mles only.

landmarks indicated for sections 3-8 and 12-16 are located at

| ower end of sections.

One conplete run, two runs to Gouse Creek (1.6 miles), one run for 3.1 miles.
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Ranch area, (Figure 1). The total known post-tagging nortality was 14 for
the upstream groups and 11 for those tagged bel ow Forest Gen, |eaving 735
tagged fish conprised of 426 females and 309 males at |arge.

The tagged fish ranged in length from40 to 93 centineters, with a nean of
69.7 cm (Figure 2).

The spring-run began spawni ng about Septenber 20 in the East Fork and

spawni ng gradual Iy progressed downstream The peak of spawing above Forest
Gen was about Cctober 10.  Spawning began in the area bel ow Forest G en about
Cctober 1, peaking in the mddle of the nonth. The spring-run was al nost
through spawning in Huyfork Creek on Cctober 17

The fall-run began spawni ng about Cctober 15 and peaked about November 10
Apparantly the fall-run spawned in Hyfork Creek at about the same time, as
they were nearly through spawning on Novenber 20.

There was little overlap in the spawning areas of the two runs on the South
Fork. For all practical purposes, the spring-run spawned above the Hyanpom
Valley. The fall-run spawned nostly in the valley and downstreamto G ouse
Creek. Sone fall-run fish spawned from Gouse Creek all the way to the nmouth
of the river, but turbidity and higher flows bel ow G ouse Creek nade observa-
tions and carcass recovery nearly inpossible.

Ln b@ytork Creek, spring-run spawning was confined to a five-mle area
eginning tw mles abcdve the mouth.” Some overlapinspawni ng area occurred
in Hyfork Creek, since the fall-run spawned throughout the lower 2.7 mles

of the creek. In spite of this overlap in space, the runs are easily dis-
tinguished in Hayfork Creek, since they spawn about a nonth apart.

The carcass recovery program began Septenber 25 and ended on Novenmber 20
During this period, 809 spring-run and 183 fall-run carcasses (excluding
skel etons) were recovered in the South Fork and Hayfork Creek (Table 1)

Spring-run recoveries consisted of 53 tagged carcasses, and 756 untagged
carcasses. Tagged carcasses were conprised of 46 females and 7 nal es;
untagged carcasses, 489 females and 267 males. Included in the totals of
untagged carcasses were 28 fish which carried unm stakable tag scars. The
sex of 16 of these was recorded individually (9 fenales; 7 males), but
unfortunately, the remaining 12 were included in the totals only. Through
oversightdtheir individual identities (number of males and females) were not
mai nt ai ned.

Fal [ -run carcasses consisted of 88 females, 95 males and 14 skeletons. The
proportions of male and fenale carcasses recovered in the two runs were
markedly different. The spring-run consisted of 66 percent females and only
34 percent males. The fall-run was nearly equal, 48 percent fenales and

52 percent males (Table 2).

In both runs, 99 percent of the females had spawned. The spawning success
of the males was al so high, although no records were maintained. Interestingly,
four of the seven unspawed females in the spring-run were tagged fish.
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The tagged fish did not nove extensively. The movenents of all tag recoveries
averaged 0.94 miles. Seven tags were recovered in the imediate area of
tagging. Upstream novenents of 31 fish ranged from0.2 to 5.0 mles, averag-
ing 1.15 nmiles. Downstream novenents of 15 fish ranged from0.1 to 3.7 mles
averaging 0.93 mles.

DI SCUSSI ON

In trying to estimte the size of the spawning population in the South Fork,
several probl ems becane apparent. Tagged fish moved only a short distance
fromthe point of tag%ing and did not distribute themsel ves throughout the
popul ation. Al of the tagged and tag-scarred carcasses, and over 80%

of the unmarked spring-run carcasses were recovered in the four river sections
where taggi ng operations were conducted, i.e. sections 3-6 (Table 1).

There was a substantial difference in the sex ratio of the tagged fish and
that of the 16 ta?-scarred fish of known sex. A 2x2 Chi-square test indicated
a significant difference at the .05 level. The nost probabl e explanation
is that the males shed tags at a higher rate than the females. | have no
expl anation for this result. The sex ratio of the 12 tag-scarred fish. for
whi ch sex coul d not be determned was assumed to be the sane as that of the
16 tag-scarred fish of known sex (Table 3).

. To add more conplications to estimatjng the popul ation, the carcass recovery
in sections 3-6 was apparently more effitient = for the ratio of carcasses g
the maxi num nunber of redds observed was higher (approximately 1:2) than in
the non-tagging sections (approximately 1:6). Consequently, the nunber of
.-carcasses collected in the non-tagging sections could not be used as an

index of the population size in those-sections.

These probl ens necessitated some nodification of the standard nethods for
cal cul ating popul ations, and reduced the overall reliability of the estimates.

Popul ation estinmates were calculated as follows: Data collected in sections
3-6 (Table 3) were used to calculate estimtes of the numbers of males and
females utilizing them Calculations follow fornula 3.7 of Ricker (1958)

Nunber of males = S92 2%} + 1) =3 430

Nunber of females = 428 432 + 1) =294

Total population utilizing sections 3-6 = 3,430 + 2,914 = 6, 344.

Confidence limts indicated that either sex could have been in the mgjority.
Chapman's (1948) nethod was used to cal cul ate 95% confidence intervals for
each estimate. The respective |lower and upper limts for the nales are
2,127 and 5,620 and for the females, 2,198 and 3,847. Because the sex of
12 tag-scarred fish was estimated and included in these calculations, the
spread of these limts nust be considered m ninal
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TABLE 2

King Sal non Carcasses Examined for Size and Sex, South Fork
Trinity River and Hayfork Creek, 1964

Spring-run

Nunber Per cent

Fal | -run

Nunber Per cent

Fenal es ‘
Over 23 7/8 inches, F. L. 494 61.1 és 46. 4
Under 23 7/8 inches, F. L. _ 41 5.1 3 1.6
TOTAL FBRVALES 535 66. 1 88 48.1
Mal es
Over 23 7/8 inches, F. L. 224 27.7 76 41.5
Under 23 7/8 inches, F. L. _ 50 6.2 19 10.4
TOTAL MALES 274 33.9 95 51.9
Skel et ons _ o7 _ 14 L
GRAND TOTAL 866 100. 0 197 100.0
TABLE 3
Carcasses Recovered and Fish Tagged
River Sections 3-6
Males Femal es Total
Fi sh tagged 309 426 735
Total carcasses recovered 221 430 651
Tagged carcasses 7 46 53
Tag-scarred carcasses, sex known 7 9 16
Tag-scarred carcasses, sex calcul ated 5 7 12 h
Total marked carcasses recovered 19 62 81
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Ve captured many nore fenmales than males (535 and 274) it was (and is)
ar belief that females were nore abundant.

Since the nunber of carcasses collected in the spring-run sections outside
the tagging areas could not be usedin the calculations, the redd counts made
during the first two survey trips were used to provide a basis for estimating
the total spring-run population. The ratio of ﬁopulation estimate to redds
in sections 3-6 was considered to be equal to the ratio of total spring-run
popul ation to total spring-run redds.

6,344 ' , ,
1,346 = TOta'zPZQS'at'O” . Total population (spring-run only) = 11,604

Simlar problems occurred in estimting the fall-run population. Since no
tagging was done, the population estimte was to be based on carcass recovery
oron redd counts. Carcass recovery efficiency was poor. The problem of
predation on the fall-run carcasses was not as acute, but this-advantage

was offset by poor recovery conditions. Streamflows and turbidity were

hi gher during the spawning of the fall-run. In particular, water conditions
made the 17 mles of the river below Gouse Creek inpossible to survey, except
for the first run, Cctober 20-21, when the fall-run had just begun spawni ng.

Because of the difficulty of using carcass counts, the fall-run population
was estimted on the basis of redd-counts, using the same nethod as used to

estimate the total spring-run population. The population to redd count ratio
was-consi dered to be equal to that of spring-run sections 3-6.

6, 344 : | i
T - Fal| rUQOQOpU|at'0n ; Fall-run popul ation = 3,337

The primary purpose of this experiment was to determne if an estimate of
the spring-run popul ation of king salnon in the South Fork Trinity River
could be obtained by the "Petersen" or "mark and recovery" nethod. W did
not meet with conplete success, nost noticeably because the tagged fish did
not become distributed uniformy throughout the population. The fish noved
only a relatively short distance fromresting pools to spawning riffles.

If future experinents of this type are to be performed on the South Fork,

an effort should be made to attain better distribution of the tagged fish.
Two possible ways this coul d be acconplished are: (1) tag in nore |ocations;
(2) tag earlier in the season

The greatest problemwith (1) would be [ogistics. Access along the South Fork
is limted. [t is not practical to try to tag nore than about /4 nile from
a vehicle. Mst pools that contained large nunbers of salnon were nore than

a mle apart. Mving the necessary equipnent any distance froma vehicle
becomes a najor task,
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