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Foreword 

This is the seventh annual report to the United States Bureau of 
Reclamation (USBR) of activities conducted under the terms of 
Cooperative Agreement Number 1-FG-20-09820, and covers the 
contract period July 1, 1994 through June 30, 1995. The field 
work was conducted by personnel of the California Department of 
Fish and Game's (CDFG) Klamath-Trinity Program, specifically its 
Trinity River Project (TRP), Trinity Fisheries Investigations 
Project (TFIP), and Natural Stocks Assessment Project (NSAP). 
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CHAPTER I 

JOB I 
SALMON SPAWNER SURVEYS IN THE LIPPER TRINITY RIVER BASIN 

Bernard Aguilar 

ABSTRACT 

staff of the California Department of Fish and Game's Trinity Fisheries 
Investigations Project conducted a mark-and-recovery, salmon spawner survey of 
the mid-Trinity River basin from 19 September through 18 December 1994. We 
surveyed the mainstem Trinity River from the upstream limit of anadromous 
migration at Lewiston Dam to the confluence of the North Fork Trinity River. 
selected portions of major tributaries that were accessible to anadromous fish 
were also surveyed. We examined 1,720 chinook salmon (Oncorhvnchus 
tshawvtscha) carcasses and 2 coho salmon (9. kisutch) carcasses during the 
mainstem Trinity River survey. We found 61 chinook salmon carcasses during 
our tributary surveys. All chinook which spawned in the tributaries this 
season were assumed to be fall-run. We did not recover any coho salmon 
carcasses in the tributary surveys this year. 

Chinook salmon spawned throughout the entire mainstem. Spawner density was 
highest in the uppermost 3.2 km of river, with decreased densities in 
downstream survey zones. 

We recovered both spring-run and fall-run chinook salmon carcasses in the 
survey. Spring-run chinook salmon dominated recoveries in the mainstem until 
late October, thereafter fall-run fish became the predominant race. We 
observed the two coho salmon carcasses in the mainstem survey during the tenth 
and twelfth weeks of the survey, beginning 21 November and 5 December, 
respectively. 

Mainstem female prespawning mortality was 1.0% for spring-run chinook salmon, 
and 3.1% for fall-run chinook salmon. Overall female chinook prespawning 
mortality was 2.3%. 

Based on the recovery of adipose-fin-clipped chinook salmon carcasses, we 
estimated that 11.2% of the spring-run and 31.2% of the fall-run chinook 
salmon spawners observed in the mainstem survey were of hatchery origin. 

Fork lengths of spring- and fall-run chinook salmon flagged from the mainstem 
Trinity River averaged 69.9 cm, and 67.3 cm, respectively. Adult spring-run 
chinook salmon composed 8 5 . 7 %  and adult fall-run composed 81.4% of the 
spawners from each respective run. In the tributaries, fork lengths of fall 
chinook carcasses averaged 64.7 cm. Flagged adult fall chinook (>59 cm) 
composed 74.5% of the carcasses examined in the tributaries. No coho 
carcasses were observed in the tributary surveys. 



OBJECTIVES 

To determine, through a system of spawning ground surveys, 
the distribution of naturally spawning chinook and coho 
salmon in the mainstem Trinity River and its tributaries 
upstream of, and including the North Fork Trinity River. 

To determine the incidence of pre-spawning mortality among 
naturally spawning salmon in the mainstem Trinity River and 
its tributaries upstream of, and including the Korth Fork 
Trinity River. 

To determine the size, sex composition, and incidence of 
marked and tagged individuals among the naturally spawning 
populations in the mainstem Trinity River and its 
tributaries upstream of, and including the North Fork 
Trinity River. 

To determine spawner distributions within the mainstem 
Trinity River upstream of the North Fork Trinity River. 

INTRODUCTION 

This year the California Department of Fish and Game's (CDFG) 
Trinity Fisheries Investigations Project (TFIP) completed the 
twenty-seventh salmon spawner survey conducted in the mainstem 
Trinity River since 1942. The first three surveys (Moffett and 
Smith 1950, Gibbs 1956, and Weber 1965) were fishery evaluations 
prior to the construction of Lewiston Dam. The remaining twenty- 
three (La Faunce 1965; Rogers 1970, 1973, 1982; Smith 1975; 
Zuspan 1991, 1992a, 1992b, 1994; Aguilar and Zuspan 1995; Aguilar 
1996; and works by Miller and Stempel [Appendix 11) were designed 
to evaluate the effects of the existing dam on the salmon 
resource. 

In 1984, The Trinity River Basin Fish and Wildlife Management 
Program was enacted by Congress (U.S. Public Law 98-541). This 
law appropriated approximately $57 million to be spent for 
fishery and wildlife restoration, and monitoring within the 
Trinity River basin. 

This survey will help to evaluate the effectiveness of increasing 
spawning and holding habitat within the basin through habitat 
improvement efforts that are part of the restoration program. 



METHODS 

Mainstem Trinity River Spawner Survey 

Our study area included the mainstem Trinity River from the 
upstream limit of anadromous fish migration at Lewiston Dam 
(river km 180.1) to the confluence of North Fork Trinity River, 
63.4 km downstream (Figure 1). We surveyed this area once a week 
throughout the salmon spawning season. Previous studies have 
divided the river into either a four- or seven-zone system. The 
seven-zone system (Table 1) was used in 1987 by the United States 
Fish and Wildlife Service (USFWS) (Stempel, Appendix 1) and again 
in 1988, through 1993 by TFIP (Zuspan 1991, 1992a, 1992b, 1994; 
Aguilar and Zuspan 1995; Aguilar 1996). Prior to this, with the 
exception of Moffett and Smith (1950), all surveys were based on 
a system using four zones in the river reach below Lewiston Dam 
(Gibbs 1956; La Faunce 1965; Rogers 1970, 1973, 1982; Smith 1975; 
Weber 1965; and work by Miller [Appendix 11). Our 1994 data were 
collected based on both zone systems. We summarized data in this 
report based only on the seven-zone system as it allows 
comparisons of different river sections in finer detail. By also 
recording data using the four-zone system, we will be able to 
compare historic and current trends in other reports. 

TABLE 1. Description and lengths of river zones used in the 1994-95 
mainstem Trinity River spawner survey. 

River Length 
zone (km) Zone description 

Lewiston Dam (RKMg 180.1) - Old Lewiston Bridge 
(RKM 176.9) 

Old Lewiston Bridge (RKM 176.9) - Browns Mtn. 
Bridge (RKM 169.0) 

Browns Mtn. Bridge (RKM 169.0) - Steel Bridge 
(RKM 158.8) 

Steel Bridge (RKM 158.8) - Douglas City Camp 
(RKM 148.4) 

Douglas City Camp (RKM 148.4) - Evans Bar (Old 
Junction City Weir site) (RKM 136.4) 

Evans Bar (RKM 136.4) - McCartney Pond (RKM 
123.3) 

McCartney Pond (F7KM 123.9) - mouth of North 
Fork Trinity (RKM 116.7) 

'' RKM = distance from the mouth of the river in km. 



FIGURE 1. Map of the Trinity River basin showing the mainstem 
spawner survey zones and areas of the tributaries surveyed in the 
1994-95 spawner survey. 



River kilometers (RKM) for location references were taken from a 
series of 7.5-minute United States Geological Survey topographic 
maps, and refer to distances upstream from the mouth of the 
Trinity River (Appendix 2). 

TFIP staff conducted the survey using 12-ft ~vonl' inflatable 
rafts equipped with rowing frames. Raft crews consisted of a 
rower, and one or two personnel to recover carcasses. To 
increase coverage of the highly productive upper zones, two rafts 
were used simultaneously, with one covering each side of the 
river. Carcasses were recovered on-foot along the shore or, in 
deep water, from the rafts with long-handled gigs. 

All carcasses that we observed were identified by species and 
examined for an adipose fin-clip (Ad-clip) indicating the 
possible presence of a coded-wire tag (CWT) in their snout. To 
minimize the number of Ad-clipped fish missed during the spawner 
survey, all carcasses we recovered were passed through a CWT 
detector. Fish which produced a positive reading with the 
detector, regardless of the condition of their adipose fin, were 
considered Ad-clipped. 

Carcasses were further examined for the presence of an external 
tag (spaghetti tag), applied as part of an ongoing study by 
Trinity River Project (TRP) of the CDFGts Klamath-Trinity 
Program. Spaghetti tags (Program marks) were placed on returning 
adult fish at two trapping and tagging stations for estimating 
escapement and harvest of adults. Spaghetti-tagged salmon did 
not receive any secondary marks (operculum punches) this season. 
The furthest downstream trapping site was the Willow Creek Weir 
(WCW), located at RlCM 32.2 on the mainstem Trinity River. The 
other trapping site, the Junction City Weir (JCW), was located in 
the spawner survey area at RKM 132.7. Spring-run and fall-run 
chinook salmon, coho salmon, and steelhead were trapped and 
tagged at both WCW and JCW. 

We determined spawning condition in female salmon by direct 
examination of their ovaries and each was classified as either 
spawned or unspawned based on egg retention. Females which 
retained over 50% of their eggs were classified as unspawned. We 
did not assess male spawning condition, as its determination was 
considered to be too subjective. 

L' The use of brand or trade names is for identification purposes 
only, and does not imply the endorsement of any product by the 
CDFG . 



Chinook Salmon 

All recovered chinook salmon carcasses were further classified 
into four categories for data collection purposes: 1) Ad-clipped 
fish; 2) Program-marked fish; 3) unmarked (no Ad-clip or Program- 
mark), condition-one fish; and 4) unmarked, condition-two fish. 
The category assigned determined the subsequent processing of 
each carcass. 

We designated chinook salmon carcasses as either condition-one or 
-two, based on the extent of body deterioration. Condition-one 
carcasses were the freshest, having at least one clear eye and a 
relatively firm body and were assumed to have died within one 
week prior to recovery. Condition-two fish were in various 
advanced stages of decomposition and were assumed to have died 
more than one week prior to recovery. We did not count partially 
intact fish skeletons because they could have represented 
Program-marked or condition-two fish which had already been 
counted and chopped in half during a previous week's survey. 

Program-marked carcasses were sexed and the females' spawning 
condition assessed. We removed any spaghetti tags, then cut the 
carcass in half to prevent recounting in future weeks. Spaghetti 
tags had a unique number which allowed determination of the date 
and location of tagging. 

Unmarked condition-one carcasses were flagged and returned to 
moving water for subsequent recovery. We flagged and measured 
the first 30 condition-one chinook carcasses from each zone and 
tallied the remainder. Flags consisted of plastic surveyor's 
tape wrapped tightly around a colored hog ring and affixed to the 
left mandible of the carcass. The surveyor's tape was wrapped so 
tightly around the hog ring, that it amounted to no more than a 
colored coating, with less than 2.5 cm of tape extending from the 
hog ring. Flag colors were changed weekly, so that upon 
recovery, the week of flagging could be determined. The hog 
rings used to attach the flagging were also color-coded to 
indicate in which zone they were affixed, so that we could 
determine the incidence of carcasses drifting into another 
recovery zone. A systematically collected sample of carcasses 
was measured to the nearest cm of fork length (FL). Chinook 5 55 
cm were preliminarily classified as grilse during the carcass 
surveys. Actual grilse to adult ratios for the whole population 
of chinook salmon in this year's run were determined from post- 
season evaluations of length frequency and CWT data. Adult and 
grilse salmon analysis in this report is based on the post-season 
size determinations. 

Unmarked condition-two carcasses were checked for the presence of 
a flag and, if possible, the sex and females' spawning condition 
were assessed. If a flag was present, the color of the flagging 
tape and the underlying ring were recorded. All carcasses were 



then cut in half 

Coho Salmon 

All coho salmon 
and checked for 
possible, sex an 

to prevent future recovery and recounting. 

(coho) carcasses recovered were measured (cm FL) 
the presence of Ad-clips or Program-marks. When 
d females' spawning condition were determined and 

then they were cut in half to prevent future recounting. Coho 
carcasses were not flagged because they would have required a 
separate series of flag colors to differentiate them from the 
flagged chinook salmon. Condition-one or -two was recorded only 
for Program-marked and Ad-clipped coho. 

Distinguishing Between Spring and Fall Chinook Salmon Runs 

Since both spring and fall runs of chinook salmon usually occur 
in the mainstem Trinity River, we subjectively determined a date 
to separate the two races based upon CWTed and Program-marked 
chinook salmon recovered from our spawner survey. 

Tributary Spawner Surveys 

Tributaries to the mainstem Trinity River, specifically Rush 
Creek, Grass Valley Creek, Indian Creek, Reading Creek, Browns 
Creek, Weaver Creek, Canyon Creek, East Fork of the North Fork 
Trinity River, and the mainstem North Fork Trinity River, were 
surveyed on foot once a week throughout the chinook salmon 
spawning season (Figure 1). Sections surveyed for each tributary 
ranged in length from 0.5 to 2.5 km, and were chosen based on 
accessibility and their historic use by chinook salmon spawners. 
The surveys began with the onset of chinook salmon spawning in 
each tributary and continued until spawning ended. 

We designated all identifiable chinook salmon carcasses found in 
the tributaries into the four categories used in the mainstem 
spawner survey and handled them accordingly. Spawning condition 
was not assessed for tributary carcasses. In past surveys, too 
few fish were observed in the tributaries to make up a 
representative sample, and most of those observed were condition- 
one fish which we needed to flag for spawner estimates. Coho, if 
observed, were measured, counted and cut in half upon recovery. 
Chinook salmon redds, when observed for the first time, were 
counted and recorded. 

Aerial flights and ground-truthing surveys were made of each 
tributary to determine the percentage of the total available 
spawning area within each tributary that was represented by the 
length of stream we surveyed. Flights were made during the peak 
of spawning activity to observe redds and locate the upstream 
limit of spawning. Follow-up ground-truthing surveys were made, 
when necessary, to make total redd counts for both the whole 
tributary and its spawner survey zone. The proportion of redds 



present in a survey zone was assumed to represent the percentage 
of a tributary's total spawning taking place within the zone. 

RESULTS AND DISCUSSION 

Numbers Observed 

Mainstem Trinitv River SDawner Surveys 

Chinook Salmon. We examined 1,720 chinook salmon carcasses 
during the mainstem spawner survey. These included 55 Ad-clipped 
fish, 115 Program-marked fish, 8 which were Ad-clipped and 
Program marked, 569 unmarked condition-one carcasses which we 
flagged, and 964 unmarked condition-two carcasses. We recovered 
211 (37.1%) carcasses which we had flagged in previous weeks 
(Appendix 3). No whole chinook skeletons were observed. 

Coho Salmon. We observed only two coho carcasses during the 
survey; one during the tenth week, and one during the twelfth 
week. We did not find any whole coho skeletons (Appendix 4). 

Tributary Spawner Survevs 

Chinook Salmon. We found 61 chinook salmon carcasses in the 
nine tributaries surveyed this season. These consisted of 51 
condition-one carcasses which we flagged, eight Program-marked 
carcasses, and two Ad-clipped carcasses. We also counted 19 
whole chinook skeletons. We recovered 26 (51.0%) chinook 
carcasses which we had flagged in prior weeks (Appendix 5 ) .  

Coho Salmon. We did not observe any coho carcasses or 
skeletons in the tributaries this season (Appendix 5). 

Spring and Fall Chinook Salmon Runs 

Both spring- and fall-run chinook were present throughout the 
survey period. Spring chinook dominated our recoveries through 
the sixth week of the survey ending 30 October 1994. Fall 
chinook became predominate by the seventh week which began 31 
October 1994. For the purposes of this report, and with the 
exception of Ad-clipped and Program-marked fish, all unmarked 
condition-one carcasses which we flagged and all unmarked 
condition-two carcasses recovered prior to 31 October were 
considered spring-run, while those recovered from that date 
onward were considered fall-run (Figure 2). 



09-26 10-10 10-24 11-07 11-21 12-05 12-19 

F ~ r s t  Day of Survey Week 

FIGURE 2. Weekly proportions of coded-wire tagged and Program- 
marked spring- and fall- run chinook salmon observed in the 1994-95 
Trinity River spawner survey. The arrow indicates the designated 
separation between the spring and the fall runs. 

Size Composition 

Unmarked condition-two carcasses were not measured and FLs are 
reported only for those condition-one carcasses which were both 
flagged and measured (538 of the 569 condition-one flagged 
carcasses were measured). 

~urina-run Chinook Salmon 

We measured 301 spring chinook during the mainstem survey which we 
determined to be spring run. Adults (fish >56 cm F ~ ) ,  composed 
85.7% of the spring chinook observed, while grilse made up the 
remaining 14.3%. For comparison, the percentages of spring chinook 
grilse sampled at JCW, and Trinity River Hatchery (TRH [RKM 180.11) 
were 26.4% and 32.7%, respectively (Table 2). Data from WCW was 
not included in this comparison as only a small portion of the late 
spring chinook population (123 fish) was sampled there. There was 
not a significant statistical difference between the percentages of 
grilse sampled in the survey and at the two fixed sites (x2=51.8, 
df=2, P<0.0001). Mainstem spring chinook ranged in size from 37 to 

&' Determined from post-season analysis of length frequency and 
coded-wire tag recoveries. The data used for the analysis were 
those collected during run-size estimate studies (Chapter IV). 



100 cm FL, and averaged 69.9 cm FL (Figure 3) 

In past tributary surveys, all chinook carcasses were recovered 
during the designated fall-run periods (Zuspan 1991, 1992a, 1992b, 
1994, Aguilar and Zuspan 1995). Last season (Aguilar 1996), and 
again during this season, we recovered a few chinook carcasses in 
the tributaries during the designated spring-run period; however, 
we assumed these fish also to be fall run. 

Fall-run Chinook Salmon 

We measured 237 condition-one carcasses during the mainstem survey 
which we determined to be fall run. Based on a minimum size of 60 
cm FL?' for adults, 81.4% of the fall chinook measured were adults 
and 18.6% were grilse (Table 3). Mainstem fall chinook ranged in 
size from 41 to 94 cm FL, averaging 67.3 cm FL (Figure 4). The 
percentages of fall chinook grilse at the different sampling sites, 
including the tributary survey, ranged from 18.6% to 57.6%, and 
when tested for independence, the difference in grilse proportions 
between sites was statistically significant (x2= 498.2, df=4, P=O). 

We measured 51 fall chinook carcasses in the tributaries this year. 
Of these, 74.5% (38/51) were adults (>59 cm FL) and 25.5% (13/51) 
were grilse (Table 3). Tributary fall chinook ranged in size from 
43 to 78 cm FL, and averaged 64.7 cm FL. 

Coho Salmon 

We measured two coho carcasses in the mainstem Trinity River, only 
one of which classified as an adult (fish >54 cm FL?')(Table 4). 
The percentages of coho grilse at the different sampling sites 
ranged from 50.0% to 71.9% (Table 4), but the differences were not 
statistically significant (X2= 6.4, df=3, P=O) . 

Sex Composition 

Sex was determined for adult carcasses observed in the mainstem 
Trinity River surveys that were either unmarked condition-two, 
Program-marked, and those recovered which were previously flagged. 

Chinook Salmon 

We determined the sex of 964 adult chinook carcasses during the 
survey (382 spring-run and 582 fall-run). Of the adult spring 
chinook observed, 69.9% were females, while adult fall-run fish 
were 69.2% females. Overall, the weekly proportion of females seen 
in the survey was higher during the middle period of the spring 
run, and higher during the early and late periods of the fall run. 

%etermined from post-season analysis of length frequency and 
coded-wire tag recoveries. The data used for the analysis were 
those collected during run-size estimate studies (Chapter IV). 



TABLE 2. Size composition of spring-run chinook salmon observed in 
the spawner survey and at two fixed locations in the mainstem Trinity 
River during the 1994-95 season. 

Junction Trinity Mainstem 
City River spawner 
Weir Hatchery survey 

Grilse 220 944 4 3 

Adults 

% Grilse 

a/ Spring-run chinook salmon 5 56 crn FL were considered grilse based on a post- - 
season analysis of length frequency and recovered coded-wire tags. 
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FIGURE 3. Fork length distribution, in 2-cm increments, of spring-run 
chinook salmon measured in the mainstem Trinity River during the 1994- 
1995 spawner survey. 



TABLE 3. Size composition of fall-run chinook salmon observed in the 
spawner surveys and at three fixed locations in the Trinity River 
basin during the 1994-95 season. 

Willow Junction Trinity Mainstem Tributary 
Creek City River spawner spawner 
Weir Weir Hatchery survey survey 

Grilse a/ 740 239 4442 44 13 

Adults 1425 180 3264 193 38 

% Grilse 33.9% 57.0% 57.6% 18.6% 25.5% 

a/ Fal l -run chinook salmon 5 60 cm EL w e r e  considered g r i l s e  based on a poat- 
season  a n a l y s i s  o f  l e n g t h  frequency and coded-wire t a g  r e c o v e r i e s .  

43 +7 51 5 5  5 9  6 3  67 71 7 5  7 9  8 3  8 7  9 1  

F o r k  L e n q L h  j c m )  

FIGURE 4 .  Fork length distribution, of fall-run chinook salmon 
measured in the mainstem Trinity River during the 1994-95 spawner 
survey. 



TABLE 4 .  Size composition of coho salmon observed in the mainstem 
spawner survey and at three fixed locations in the Trinity River basin 
during the 1994-95 season. 

- 

Willow Junction Trinity Mainstem 
Creek City River spawner 
Weir Weir Hatchery survey 

Grilse ' 
Adults 

% Grilse 

a/ Coho salmon < 54 cm FL were considered grilse based on post-season analysis 
of length frequency and coded-wire tag recoveries. 

(Figure 5). The preponderance of adult females in the chinook run 
has been noted in all but two of the previous surveys and has 
ranged from 73.6% to 25.8% (Appendix 6). Increased numbers of 
females among adult spawners results when males return earlier as 
grilse, thereby decreasing the number of males returning as older 
spawners. 

Coho Salmon 

We determined the sex of two coho, one of which was a female. For 
comparison, during the past six seasons females constituted between 
33.3% and 80.0% of the adult spawners examined (Zuspan 1991, 1992a, 
1992b, 1994; Aguilar and Zuspan 1995; Aguilar 1996). 

Prespawning Mortality 

Prespawning mortality was determined only for carcasses observed 
during surveys in the mainstem Trinity River that were either 
unmarked condition-two, Program-marked, or flagged recoveries. 

Chinook Salmon 

We determined the spawning condition of 596 female chinook salmon, 
including 204 spring-run and 392 fall-run fish. Prespawning 
mortality was 1.0% (2/204) and 3.1% (12/392) for female spring and 
fall chinook, respectively. The overall female prespawning 
mortality of both races (spring and fall runs) of chinook salmon 
was 2.3%. 



FIGURE 5 .  Proportion of female adult chinook salmon carcasses 
observed weekly in the mainstem Trinity River during the 1994-95 
spawner survey. The arrow indicates the estimated separation between 
the spring and the fall runs. 

Prespawning mortality of chinook in the Trinity River basin appears 
to be correlated to spawner escapement. Specifically, as spawner 
escapement increases so does prespawning mortality. The CDFG's 
Trinity River Project has developed chinook salmon escapement 
estimates for both runs of salmon in the Trinity River basin since 
1978. Prespawning mortality was determined for the periods 1978 
through 1982, and for 1987 to the present (Appendix 7). During 
those periods, escapement has ranged from 6,135 to 100,913 while 
prespawning mortality rates have ranged from 1.1% to 44.9%. With 
the exception of 1980, prespawning mortality generally increased 
with increasing escapement (Figure 6). The high prespawning 
mortality noted in 1980 may have been due to a sampling deficiency, 
when only a total of 63 female chinook were checked for spawning 
condition. 

Coho Salmon 

Only one adult female coho carcass was examined for spawning 
condition during this year's survey and it had spawned before dying 
(Appendix 4). However, this sample size is not adequate to 
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FIGmE 6. Comparison of adult chinook salmon natural spawner 
escapement and adult female chinook salmon prespawning mortality for 
the mainstem Trinity River, 1978-1982, and 1987-1994. 

accurately represent prespawning mortality for this species this 
season. 

Salmon Spawner Distribution 

Salmon spawner distribution in the mainstem Trinity River is 
presented based on the seven-zone system first used in 1987 
(Stempel, Appendix 1). Distribution estimates are for adult fish 
only. 

Chinook Salmon 

Mainstem Trinitv River. We examined 1,509 adult chinook salmon 
carcasses in the mainstem this season, excluding flag recoveries. 
The densities of chinook salmon spawners ranged between 27.7 
fishlkm in Zone 7, to 167.1 fish/km in Zone 1 (Table 5). We 
recognized that carcass counts alone could not accurately describe 
distribution, because carcass recovery can vary from zone to zone, 
due to differences in stream morphology. Therefore, a recovery 
efficiency was calculated for each zone based on the ratio of 
flagged carcasses recovered to total carcasses flagged. This 
efficiency was used to expand the numbers of unflagged carcasses 
found in the respective zone, and obtain an overall weighted 



TABLE 5 .  Adult chinook salmon spawner distribution and estimated 
density by river zone during the 1994-95 Trinity River spawner survey. 

Ovenll: 38.9% 65.8 
a/ Zones described in Figure 1 and Table 1. 
bl Total adult ..lmon observed, excluding flagged refovcries. 
E/ Computed .I: Total unfkgged obvrved / (% flagged recoveisdi100). 
d l  Compurcd a': Expmded W l  I zone lengtb in h. 

distribution and proportions of spawners in the entire survey area. 

Based on the number of chinook salmon recovered in each zone, 
divided by the recovery efficiency rate for the respective zone, 
the percent distribution of chinook salmon spawners generally 
increased in a downstream direction, and the distribution was 
similar to those during the last three years' spawner surveys 
(Zuspan, 1994; Aguilar and Zuspan 1995; Aguilar 1996). 

Spawner density, based on expanded totals of unflagged carcasses in 
a zone and the length of the zone, was highest in Zone 1 and lowest 
in Zone 7 (Table 5, Figure 7). 

It is possible that increases in river flow during the late summer 
and fall were responsible for the more even distribution of 
spawners. The flows averaged about 150 CFS higher during the last 
four years (450 compared to 300 CFS) in an attempt to keep river 
temperatures within specified criteria; although temperatures were 
not significantly lower than in years prior to 1991. However, 
higher flows probably increased holding and spawning habitats, 
allowing chinook salmon to spawn farther downstream. It should be 
noted that decreases in spawner escapement, and habitat restoration 
projects constructed over the last few years in the downstream 
zones, may also have caused spawners to distribute themselves more 
evenly. 
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FIGURE 7 .  Estimated adult chinook salmon spawner density by zones 
during the 1994-95 mainstem Trinity River spawner surveys. 

A potential source of error in the estimates was the assumption 
that flagged chinook salmon carcasses were recovered only in the 
zone that they were originally flagged. Flagged carcasses 
recovered downstream of the zone in which they were originally 
flagged would tend to increase the efficiency estimate in the 
recovery zone while decreasing the estimate in the flagging zone. 

To determine the extent that carcasses drifted from one zone to 
another, fish flagged in each zone were given a distinct hog ring 
color. Recoveries that were originally flagged in another zone 
would be recognized as such. This season, all flags were recovered 
in the same zone in which they were originally flagged. This 
indicated that carcass drifting had no effect on our chinook 
distribution estimates, similar to results in the 1990-91 through 
1993-94 seasons (Zuspan 1992b, 1994; Aguilar and Zuspan 1995; 
Aguilar 1996). Even during the 1989-90 season, the proportion of 
flagged carcasses that drifted into other zones was still less than 
1% (Zuspan 1992a). 

Tributaries. Spawning adult chinook salmon made very limited 
use of tributaries this year. Few chinook salmon carcasses were 
observed this season, so we used redd counts to describe spawner 
distribution, as was the case during 1990-91 through 1993-94 
surveys (Zuspan 1992b, 1994; Aguilar and Zuspan 1995; Aguilar 
1996). 



We located salmon redds in five of the nine tributaries surveyed 
this season. We could not differentiate a chinook redd from a coho 
redd during the surveys, but because there were only two coho 
carcasses recovered in the mainstem, and none in the tributaries, 
we assumed all the redds we located in the tributaries this season 
to be from chinook. Based on this, we counted 95 chinook salmon 
redds overall this season, with individual tributary distributions 
ranging from 49 redds in the North Fork of the Trinity River to 
none in Indian, Reading, Browns, and Weaver creeks (Table 6, 
Appendix 5). 

Coho salmon 

Mainstem Trinity River. We observed only one adult coho carcass 
in the mainstem spawner survey this season, in Zone 4. Since coho 
were not flagged, in the past we estimated the numbers of coho 
which spawned in each zone using the recovery efficiency for that 
zone developed from chinook salmon flag recoveries. However, one 
carcass was not an adequate sample to determine spawner density 
this season. 

Tributaries. We did not observe any coho carcasses during the 
tributary surveys. This was the second year that no coho were 
observed in the nine tributaries that we surveyed. 

Marked Salmon Recovery 

Incidence of Proqram-marked Salmon 

We observed Program-marks (spaghetti tags only) on 43 spring-run 
and 80 fall-run chinook carcasses (including adult and grilse) in 
the mainstem Trinity River spawner survey. Program-marked spring- 
run and fall-run chinook from both JCW and WCW were recovered 
(Table 7). Of the 123 Program-marked chinook salmon we observed, 64 
were condition-one carcasses and 49 were condition-two carcasses. 

We used only adult condition-one chinook salmon carcasses observed 
to determine the proportion of Program-marked chinook salmon in the 
spawner survey. This was because we were more likely to correctly 
identify a Program-mark on a fresh (i.e. condition-one) fish than 
one in an advanced state of decomposition. 

Recovery of fall-run condition-one Program-marked chinook was over 
one-and-a-half times (12.1%) that of similar spring-run fish. 
Spring chinook Program-marked at JCW made up a larger percentage 
(5.8%) of observed carcasses than those from WCW. Program-marked 
fall chinook from WCW (10.4%j were recovered at over six times the 
occurrence of those from JCW (Table 7). 

We did not record the condition of coho during the survey so we 
could not separate out the proportion of Program-marked condition- 



TABLE 6. observed salmon redd numbers and distribution for the 1994- 
95 Trinity River tributary spawner survey. 

Propor t ional  
Number observed redd 

d i s t r i b u t i o n  * 
Tributary  Chinook Coho 

carcasses carcasses  Redds Chinook Coho 

Rush Creek 0 0 1 1 0 

Grass Valley Creek 13 0 2 7 2 7 0 

Indian Creek 1 0 0 0 0 

Reading Creek 

Browns Creek 

Weaver Creek 

Canyon Creek 

N. Fork T r i n i t y  R. 
(NFTR) 

E. Fork of t h e  NFTR - 2 - 0 - 14 14 0 

Totals:  5 1 0 95 

Overa l l  : 9 5 0 

a/ Since  no coho salmon spawners were observed, a l l  redds were assumed t o  be 
from chinook salmon. 

TABLE 7. Proportions of recovered Program-marked (spaghetti tagged) 
condition-one, adult salmon carcasses in the 1994-95 mainstem Trinity 
~ i v e r  spawner survey. 

Spring-run chinook Fall-run chlnmk Coho Salmon 

% % % 
Tag site Program Toral Rograrn Program Total Rognun Rogram Total Program 

marks 9 observed marks mar& * observed marks mnk. observed marks 

Wdow Creek Wcir 7 363 1.9 31 297 10.4 1 1 100.0 

Junction City Weir - 21 363 5.8 5 297 1.7 - 0 1 0 

Rogram marks include spagheni-ugged fsh. 
There werc also two spring- and one fall-run chinook that had weir scam only. and not included in the total. Wc wcx unable 

to deurmine if they were from WCW or JCW. 



one fish. 
recovered 

Estimation 

Only one Program-marked coho (marked at WCW) was 
in the mainstem Trinity River (Table 7). 

, of Adipose Fin-clipped Salmon Pro~ortions 

We recovered 63 chinook salmon carcasses in the mainstem spawner 
survey and two chinook carcasses in the tributary survey, which 
appeared to be Ad-clipped. Of the 63 chinook carcasses in the 
mainstem, only 40 (63.5%) actually contained CWTs, while in the 
tributary survey, only one carcass actually contained a CWT. Based 
on CWTs recovered from mainstem chinook carcasses, nine were 
spring-run and 12 were fall-run from TRH, and 19 were from 
naturally produced chinook (both spring- and fall-run) (Appendix 
8). This is the second year in which we recovered such a high 
number of naturally-produced chinook. There were 23 other 
carcasses which were Ad-clipped but whose CWTs were either 
unreadable, shed, or lost while decoding. The one tributary CWTed 
chinook carcass was recovered in Grass Valley Creek, and was from 
the 1991 brood year TRH fall-run. The majority (45.0%) of Ad+CWT 
chinook recovered were three-year-olds, from the 1991 brood year 
(Appendix 8). 

The proportion of Ad-clipped chinook salmon in the spawner survey 
was estimated by analyzing only those Ad-clipped fish that had CWTs 
(Ad+CWT) and were condition-one carcasses. Carcasses in advanced 
decomposition (i.e. condition-two fish) were more likely to have 
shed their CWT. The percentage of Ad+CWTs observed in fall chinook 
condition-two carcasses was only 0.8% (11125) while for condition- 
one carcasses, it was 6.9% (151217). The percentage of Ad+CWTs 
observed in spring chinook condition-two carcasses was only 1.6% 
(5/312) while for condition-one carcasses, it was 6.4% (19/299). 
Our estimates of the Ad-clipped proportion in the spawner survey, 
however, are not comparable to the proportions of Ad-clipped fish 
observed returning to JCW, WCW, and TRH. This was because in the 
spawner survey we considered as Ad-clipped only those carcasses 
that had CWTs, while at the other sites all Ad-clipped fish even 
without CWTs were counted. To make our estimated proportions more 
comparable, we expanded the numbers of condition-one Ad+CWT 
carcasses observed in the spawner survey by a CWT shedding rate for 
Ad-clipped chinook salmon observed at TI?&-'. Based on CWT shedding 
rates developed by the Trinity River Project, (12.1% for spring 
chinook and 9.9% for fall chinook, Chapter IV), 2.5 % of the 
spring, and 4.0 % of the fall chinook observed in the spawner 
survey were Ad-clipped. 

- '  The expanded number of Ad-clipped chinook in spawner survey = 
condition-one Ad+CWT carcasses/(l-TRH CWT shedding rate). 



Incidence of Hatchery-produced Chinook Salmon 

We determined the incidence of hatchery-produced chinook salmon 
among the carcasses seen in the spawner survey by comparing the 
ratios of Ad-clipped (hatchery-marked) chinook salmon at various 
locations within the river. 

The proportions of Ad-clipped spring and fall chinook varied at the 
different recovery sites, probably as the result of hatchery- 
produced fish homing to the hatchery. Since naturally produced 
chinook salmon would become less abundant as they spawned in the 
lower mainstem or its tributaries, we would expect that the 
percentage of hatchery-produced chinook in the population would 
increase progressively at each upstream sampling site, and would be 
highest at the hatchery. This season the Ad-clipped chinook salmon 
relative occurrence was highest at the hatchery, intermediate at 
the weirs, and lowest in the mainstem Trinity River spawner survey 
(Table 8). The Ad-clip ratio seen in the spawner survey may have 
been less than at the weirs, since the weirs captured both hatchery 
and natural upstream migrants, while the spawner survey emphasized 
in-river spawners which would be more likely to be naturally 
produced fish. 

TABLE 8. Comparison of the estimated proportion of adipose fin- 
clipped (Ad-clip) chinook salmon in the mainstem spawner survey to 
proportions observed at the three fixed locations in the Trinity River 
basin during the 1994-95 season. 

Site 

Spring-run chinook Fall-run chinook 

% Ad- % Ad- 
Adslios " Total clios Ad-dim "otal clios 

Willow Creek Weir -V 23 319 7.2 181 2,165 8.4 

Junction City Weir 141 833 16.9 3 1 419 7.4 

Trinity River Hatchery 644 2,887g 22.3 989 7,706-5 12.8 

Mainstem Trinitv River survev 9 363 2.5 12 297 4.0 

All Ad-clipped fish were counted at the weirs and hatchery. Only condition-1 carcasses with wded- 
wire tags were considered Ad-clipped for the spawner survey. 

Only a small portion of the late spring-run chinook salmon population was sampled at this site. 
TRH total is an estimate based on coded-wire tag recoveries. 



S~rina-run Chinook Salmon 

The Ad-clip proportion of spring run chinook at WCW, JCW, TRH, and 
the spawner survey ranged from 2.5% to 22.3% (Table 8). The 
differences in chinook salmon Ad-clip roportions among the four 
sites was statistically significant (Xf= 86.64, df=3, P=0.0006). 

Following the methodology of the past four seasons (Zuspan 1992b, 
1994; Aguilar and Zuspan 1995; Aguilar 1996) we assumed that the 
22.3% Ad-clip ratio for spring-run fish observed at TRH represented 
a population of 100% TRH-origin chinook salmon. Since only 2.5% of 
the spring-run chinook salmon carcasses in the spawner survey were 
Ad-clipped, we estimated that 11.2% (2.5122.3) were of hatchery 
origin, while the remaining 88.8% were naturally produced. 

Fall-run Chinook Salmon 

The Ad-clip percentage of fall-run chinook ranged from 4.0% to 
12.8% at the four sampling sites this season (Table 8). The 
differences in chinook salmon Ad-clip roportions among the four 
sites was statistically significant (XE47.88, df=3, P=O) . 
Since most of the fall-run chinook recovered at TRH were estimated 
to be of hatchery origin (based on expansions of CWT recoveries), 
we assumed that the 12.8% Ad-clip ratio for fall-run fish observed 
at TRH represented a population of 100% hatchery-produced chinook 
salmon. Since only 4.0% of the fall-run chinook salmon in the 
survey were Ad-clipped, we estimated that 31.2% (4.0112.8) were of 
hatchery origin, while the remaining 68.8% were naturally produced. 

There were several assumptions which could be potential sources of 
error in using the above methods to determine the incidence of 
hatchery fish spawning in the river. We assumed that field 
personnel actually observed all possible Ad-clips (according to our 
criteria). Using the strict protocol similar to past years (i-e. 
using a CWT detector on all carcasses, and by considering only 
condition-one carcasses), we presumed we were successful at 
accounting for essentiaiiy aii Ad+CWi fisn during our survey. We 
also assumed that the probability of observing and recovering an 
Ad-clipped fish was the same in the survey as at the hatchery, and, 
most importantly, that the ratios of Ad-clipped to unmarked 
hatchery fish were the same in the spawner survey as at TRH. Since 
different chinook salmon release groups were Ad-clipped at 
different ratios, this last assumption is only valid if the various 
CWT groups occurred in the spawner survey in the same proportions 
as among the fish recovered at TRH. 



RECOMMENDATIONS 

This is the seventh, and tentatively final year of a multi-year 
effort of spawner surveys in the Trinity River basin. The 
following recommendations should be considered: 

1. Spawner survey activities should be continued, with current 
objectives, in FY 1995-96 and beyond. 

2. To maintain accuracy of Ad-clipped salmon recoveries, all 
salmon carcasses should continue to be passed through a tag 
detector. This allows more reliable estimates of proportions 
between hatchery- and naturally produced fish spawning in the 
wild. 

3. Flows from Lewiston Dam should continue to be increased during 
the late summer to mid-fall period from the base 300 CFS to 
approximately 450 CFS, which would allow a more even chinook 
salmon spawner distribution between zones in the mainstem 
Trinity River. 
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APPENDIX 1. Other sources of data. 

Researcher: 
File report title: 
Study years: 
Available from: 

Researcher: 
File report title: 

study year: 
Available from: 

Edward Miller 
Untitled 
1972-1974, 1976, 1978-1982, 1984, 1985 
Calif. Dept. Fish and Game - Region I, 601 
Locust St., Redding, CA. 96001. 

Mike Stempel 
Chinook Salmon Spawning Survey in the Upper 
Trinity River During the Fall of 1987 
1987 (published 1988) 
USFWS F.A.O., P.O. Box 1450, Weaverville, CA 
96093 



APPENDIX 2 .  List df maps useti to identify the river km of 
locations used during the 1994-95 Trinity River spawner survey. 

Lewiston Quadrangle, California-Trinity Co.; 7.5 Minute Series 
(Topographic). N4037.5-W12245/7.5, Ref. 649-lC, U.S. Dept. of 
the Interior, Geological Survey; modified for USDA Forest 
Service; Provisional Edition 1982, Revised 1983; 1:24,000; 71 
X 56 cm; b/w. 

Weaverville Quadrangle, California-Trinity Co.; 7.5 Minute 
Series (Topographic). N4037.5-W12252.5/7.5, Ref. 649-2C, U.S. 
Dept. of the Interior, Geological Survey; modified for USDA 
Forest Service; Provisional Edition 1982, Revised 1983; 
1:24,000; 71 X 56 cm; b/w. 

Junction City Quadrangle, California-Trinity Co.; 7.5 Minute 
Series (Topographic). N4037.5-W12300/7.5, Ref. 650-lC, U.S. 
Dept. of the Interior, Geological Survey; modified for USDA 
Forest Service; Provisional Edition 1982, Revised 1984; 
1:24,000; 71 X 56 cm; b/w. 

Dedrick Quadrangle, California-Trinity Co.; 7.5 Minute Series 
(Topographic). N4045-W12300/7.5, Ref. 668-4C, U.S. Dept. of 
the Interior; Geological Survey; modified for USDA Forest 
Service; Provisional Edition 1982, Revised 1984; 1:24,000; 71 
X 56 cm; b/w. 

Helena Quadrangle, California-Trinity Co.; 7.5 Minute Series 
(Topographic). N4045-W12307.517.5, Ref. 668-3C, U.S. Dept. of 
the Interior, Geological Survey; modified for USDA Forest 
Service; Provisional Edition 1982, Revised 1984; 1:24,000; 71 
X 56 cm; blw. 



APPENDIX 3. Summary of all chinook salmon carcasses recovered during the 1994-95 rnalnstom Trinity Rier  rpaumer suwey. 

Beginning 
SuweY o l  survey Adipose Program 

Program- 
marked + 
Ad-clipped b / 

0 

Chlnaok flagged p 1 
Adults Gn'lse f 1 -. 

1 1 

Flags recovered 4 I Unmarked chlnook el Weekly 
Adults Orilre 1 1 Melos Females Unknown g 1 totsl h I 

0 0 0 0 0 2 
0 0 1 0 0 6 

week week fin-clips marks a 1 
1 19-Sep-94 0 0 
2 26-Sep-94 0 0 

Totals: 

a/ Chlnaok salmon which were previously marked (spaghoni-togged) downstream of the s u ~ e y  erea. 
b/ Chinook sslmcn whlch were Program-marked and Adipose-clipped. 
c/ Chinook salmcn which were flegged that week for later recovery. 
dl Ail recoveries that week which had been flagged during previous weeks. 
e/ Condillon-WO chinook salmon which were not flagged, adiposefin-clipped, or Program-marked, end whlch were chopped In hallupbn recovery. 
11 During the SUNey, for tally plrposos, chinook snlmon 555 cm were initially assumed to be glilse. 
g l  Chinook selmcn of unknown sex. 
h/  Includes all first-time observed csicsssos, but does not include those whlch were previously flagged (Flags recovered). 





APPENDIX 5. Summary of salmon carcasses and redds obsewed during the 1994-95 spawner SuNeys in the tributaries to the Trinity Rwer. 

Number Percent - - - ~ -  Chinook Coho 
of weeks Kilometers of spawning Total Adipose Program F i a m d  carcasses c/ Flags ~- ~~ Weekly 
surveyed surveyed occurrance a1 redds fin-clips marks b/-Td& I!i!b&Y _ - - - - -. -- - Grilse d l  recovered Skeletons total el_ ~ - -  

Rush Creek 10 3.9 100 0 1 0 0 n n n n n n ~ ~ " - - " " 
Grass Valley Creek 10 1.3 77.0 27 2 1 7 6 6 6 22 0 
Indian Creek 10 2.1 1000 0 0 0 0 1 0 0 1 0 
Reading Creek 10 0.8 100.0 0 0 0 0 0 0 0 0 0 
Browns Creek 10 4.0 1000 0 0 0 0 0 0 0 0 0 
Weaver Creek 7 2.9 100.0 0 0 0 0 0 0 D 0 0 
Canyon Creek 9 3.5 80.0 4 0 0 0 1 0 0 1 0 
North Fork Trinity R. 9 2.4 94.0 49 0 6 32 2 20 10 50 0 
E. Fork N. Fork Trioily R. 9 2.1 100.0 14 0 1 1 1 0 3 6 0 

~.~ ~~~ ~ - - - ~  ~ ~~~~ -- -~ 
95 2 8 40 11 26 19 80 Total!: . - . . .  . - -~ -. ~ . -  . - -- 0 

~ -- ~ 

sl Estimated percent of the total chinook spawning in that tributary which occurred in the surveyed section, as determined from ground and serial redd surveys. 
b l  Chinook salmon which had been piaviously marked (spagheni-tagged) at various sites downstream of tho survey area. 
C/ Chinook salmon carcasses which wcreflagged and returned to the tributary for subsequent recovery. 
d l  Duringthe s u ~ s y ,  for tally purposes, chinook salmon 555 em are assumd to be grilse. 
e l  Chinook weckly totals include flagged csrcssser, skeletons. Ad-clipped and Program-marked carcaswts, but does not include flags recovered (carcasses recovered 

which had been flagged and counted during a previws week). 



~~ ~ 3 ,  i ng -nm chinook 1%11run chinook Total  chinook . ~ , ~ ~ ~ ~ .~ ~ 

l i tcratwc k m a l c s  Malcr I k ~ ~ a l e s  Males M d c s  - - - . - -  .. . .  _ _  - . 
m ~ m c  Numher Pcrcent N!&- Percent Number Percent Number Percent Number I'ercent 

~ ~ ~~ p-p-~p~~~ ~ - 
h. l~~f lc l t /Smi l l~  (1950) 201 35.6 

Number l'erccnt ~ 

364 64.4 

Ciihhs(1956) 

Wchcr (I9651 

I.al;aunce jlOOS) 
llogers (1970) 

Smith (1975) 
l lugcrs (1973) 

' (1982) 

Mi l ler  (1972) 
" (1973) 

" (1974) 
" (1976) 

" (1978) 
" (1979) 

' (1980) 

" (1981) 

" (1982) 

" (1984) 

" (1985) 

Slcmpel (1988) 

%uspan (1991) 

%uspan (1 992,) 
Zusp3n (1092b) 

Zuspan (1994) 

Agui lar IZuslmn (1995) 

Aguilar (1995) 
Current sludy 

- ~~ ~ ~ ~ - 

a1 Spring-run ;ml f ;d-  run chinook salmon were not rrportcd separately 

b l  (it i lsc chinuuk salmon were included i n  lhese counts 
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APPENDIX 8. Release and recovery dstafor coded-wirelagged chinook salmon recovered In the 1994-95 mainstem 
Trinity River salmon spawner suivey. 

p~ - - - - 

C w r  d 
0601 080 108 
0601 080 109 
0601040101 
0601 080 11 2 
0601080113 
0601080114 

065636 
065638 
065640 

0601040103 
0601 080301 
0601080304 

065732 
0601040104 
0601040105 
0601080402 
0601 080405 

065733 
0601040106 

l o o o w  c/ 

Totals 

Race b l  - ~ 

Wild 
Wild 
F-f 
Wild 
Wild 
Wild 

s-Y 
F-Y  
s-Y 
s-f 
Wild 
Wild 
F-Y 
F-f 
S-f 
Wild 
Wild 
F-1 
s-f 

Release . -- data 

Location e l  Date 
~ewiston 3/27 - 416190 
Lewiston 414 - 4118i90 

TRH 5/18/90 
Steelbridge 4118 - 512191 
Sky Ranch 513 - 5127191 
Sky Ranch 513 - 5127191 

TRH 1 018/91 
TRH 1019191 
TRH 1018191 
TRH 5/28/91 

Arnbrose 3/13 - 3130192 
Sky Ranch 4/10 - 4130192 

TRH 1012192 
TRH 6122192 
TRH 6/5/92 

Hardhat 3126 - 4/9/90 
Sky Ranch 5/16 - 5/18/93 

TRH 611 6193 
TRH 611 5193 

- -  - 

Number 
effoct~vely Number % CWT 

recovered recovered! / . - - -- - - -- . 
3 7 5 

a/ Coded-wire tag number assigned to that group of fish. 
b/ S = spring, F = fall, y = yearling, I =  fingerling, Wild = Naturalb produced 
c/ TRH = Trinity River Hatchev: release locations for wild fish (Chapter 2 in past Annual Reports). 
d l  Numberefloctwoly tagged = (Total number tagged) - (lagging mortalities + estimated shed lags + estimated poor 

fin -clipped fish). 
e l  Adipose fin-clipped recovered fish. C W s  were either unreadable, shed, or lostwhile decoding. 
fl Includes only those fish whose C W s  were readable. 
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CHAPTER I1 

JOB I1 
CAPTURE AND CODED-WIRE TAGGING OF NATURALLY PRODUCED CHINOOK 

SALMON IN THE TRINITY RIVER BASIN 

Lanette Davis 

ABSTRACT 

From 1989 to 1994, the California Department of Fish and Game's 
Trinity Fisheries Investigations Project personnel trapped and 
coded-wire tagged naturally produced juvenile chinook salmon in 
the mainstem Trinity River. Trapping and tagging were not 
conducted in 1995. However, returns of chinook previously tagged 
by this Project were monitored and are reported in this Chapter. 

Ninety-two adult chino~k salmon (Oncorhvnchus tshawvtscha), 
coded-wire-tagged as Trinity River naturally produced juveniles, 
were recovered-this season from the in-rive; Hnd ocean-sport 
fishery, Trinity River Hatchery, Indian gill-net fishery, and the 
mainstem salmon spawner surveys. These included five from the 
1989 brood year (five-year-olds), thirty-eight from the 1990 
brood year (four-year-olds), forty-four from the 1991 brood year 
(three-year-olds), and five from the 1992 brood year (two-year- 
olds) . 



JOB OBJECTIVE 

To capture, mark (adipose fin-clip), tag (binary-coded-wire), and 
release representative groups (up to 100,000 fish/group) of 
naturally produced chinook salmon fry/finger ngs in the mainstem 
Trinity River, for use in subsequent determi11,tions of their 
survival and contributions as adults to the ocean and river 
fisheries and spawning escapements. 

INTRODUCTION 

The Trinity River system in northern California is a major 
producer of chinook salmon (hereafter called chinook) for the 
Klamath River basin. Knowledge of fry- or fingerling-to-adult 
survival, harvest, and spawner escapement of these stocks is 
crucial to wise management of chinook in the basin. 

Legislation (U. S. Public Law 98-541) enacted in 1984, resulted 
in a major effort to restore the fishery resources in the Trinity 
River basin to pre-Trinity-Project conditions. Emphasis for this 
effort is placed on naturally produced chinook. Survival, catch, 
and escapement data for these fish will help to evaluate the 
effectiveness of these restoration efforts. 

Previous coded-wire tagging studies of juvenile chinook in the 
Trinity River basin have focused on hatchery-produced chinook and 
made references to naturally produced chinook based on those 
results (Heubach and Hubbell 1979; Heubach 1980; Maria and 
Heubach 1981, 1984a, 1984b, 1984~). 

From 1989 to 1994 the California Department of Fish and Game's 
(CDFG) Trinity Fisheries Investigations Project (TFIP) personnel 
trapped, adipose (Ad) fin-clipped, coded-wire tagged (CWT), and 
released naturally produced juvenile chinook. Subsequent studies 
of these fish as adults, by TFIP and other projects of the CDFG's 
Klamath-Trinity Program, will be used to determine survival, 
harvest, and spawning escapement for this important component of 
the Trinity River basin's chinook stocks. 

METHODS 

Trapping and Tagging 

Trapping and tagging of mainstem Trinity River naturally produced 
chinook was not conducted this year. Therefore, the only results 
reported are recoveries of adult chinook previously tagged as 
naturally produced juveniles by this Project. 



Coded-Wire Tag Recovery 

As part of ongoing studies, CDFG recovered Ad-clipped adult 
salmonids from among ocean- and inland-harvested fish, and 
hatchery and natural spawner returns. Heads from recovered Ad- 
clipped fish were retained and CWTs were extracted and decoded. 

RESULTS 

A total of 92 CWTed adult chinook salmon were recovered this 
season from the 1989 through 1992 brood years (BY) tagged as 
naturally produced juveniles by this Project from 1990 through 
1993 (Zuspan 1992a. 199233, 1994; Aquilar 1995). The majority of 
recoveries were from the Indian gill-net fishery (33.7%) and the 
ocean harvest (32.6%). Adult chinook from the 1989 BY were only 
recovered from the mainstem Trinity River spawner surveys, while 
the in-river sport fishery recoveries were only from the 1992 BY 
(Table 1). 

TABLE 1. Adult recoveries of coded-wire-tagged (CWT) naturally 
vroduced chinook durina the 1994-95 season. 

Number of fish recovered 

Indian In-river Trinity 
Brood gill-net sport Spawner River Ocean Age 

CWT group year fishery harvest survey Hatchery harvest (years) 

0601080108 1989 3 5 

0601080109 1989 2 5 

0601080112 1990 1 4 
0601080113 1990 12 3 1 8 4 
0601080114 1990 3 1 9 4 

0601080301 1991 1 2 3 
0601080304 1991 12 4 2 3 
0601080306 1991 7 1 3 
0601080307 1991 13 3 
0601080309 1991 1 3 

0601080310 1991 1 3 
0601080402 1992 1 2 

0601080403 1992 1 2 
0601080405 1992 1 2 
0601080407 1992 - - 2 - - - 2 



Three-year-olds (1991 BY) made up the largest proportion (47.8%) 
of naturally produced CWTed fish recoveries this year, and four- 
year-olds (1990 BY) constituted 41.3%. Two-year-olds (1992 BY) 
and five-year-olds (1989 BY) each made up 5.4% of the recoveries 
this season. For comparison, hatchery-produced three-year-olcs 
(47.6%) and two-year-olds (43.0%) made up the largest proportlons 
of the total CWTed chinook recovered this season from the Indian 
gill-net fishery, in-river sport fishery, mainstem Trinity River 
spawner surveys, Trinity River Hatchery, and ocean harvest 
fishery (R. Dixon, CDFG, pers. comm.). 

DISCUSSION 

We recovered more naturally produced CwTed chinook (92 fish) this 
year than in past years (Aguilar 1995, Aguilar and Davis 1996, 
Zuspan 1992b, 1994). For comparison, we recovered 76 in 1994, 
seven in 1993, seven in 1992, and one in 1991. We should expect 
larger returns of CWTed naturally-produced chinook in the next 
two years because of the greater number (>100,000) of juveniles, 
from the 1993 BY, which were CWTed in 1994 than during the three 
previous tagging years. In 1996 and 1997, we expect these fish 
to return as three- and four-year-olds, respectively, ages which 
have constituted the largest proportions of the naturally 
produced chinook observed in the past. 

RECOMMENDATIONS 

1. Job 2 activities should be continued in FY 1995-96. 

2. In order to trap and tag over 100,000 1995 BY juvenile 
chinook in 1996, we should be prepared to sample during 
periods of high flow releases, which will require the 
purchase of additional equipment and modifications to 
existing trapping equipment. 

3. We should continue efforts to recover coded-wire-tagged 
chinook harvested by anglers or returning to TRH. Efforts 
to recover naturally spawned code-wire-tagged fish should be 
increased. 
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STEELHEAD IN THE SOUTH FORX TRINITY RIVER BASIN 

Barry W. Collins and Larry Hanson 

ABSTRACT 

The California Department of Fish and Game's Natural Stocks 
Assessment Project monitored adult fall-run steelhead 
(Onchorvnchus mvkiss) immigration into the South Fork Trinity 
River basin during the 1994-1995 season. 

Based on the results of our creel survey of the sport fishery in 
the two major areas accessible to the public, we estimated that 
1,119 anglers landed 59 adult steelhead during the 1994-1995 
season. The angler harvest rate in the entire South Fork Trinity 
River basin during the 1994-1995 season was estimated at 10.1%. 

Steelhead spawning stock surveys were conducted in 24 streams in 
the South Fork Trinity River basin. We surveyed 104.3 km of 
stream, observed 14 adult steelhead, and counted 54 redds. 
Steelhead were found to spawn mostly in pool tail-crests (64.89) 
and runs (25.9%). The average redd area was 1.6 m2 and the 
average redd depth was 32 cm. 

Direct observation snorkel surveys in selected key tributaries 
throughout the SFTR basin found age 0+, 1+, and 2+ steelhead 
utilizing these areas for summer rearing; however, juvenile 
chinook and coho salmon were essentially only found in Madden 
Creek during the late summer. 



JOB OBJECTIVES 

To determine the size, composition, distribution, and timing 
of the adult steelhead runs in the South Fork Trinity River 
basin. 

To determine the angler harvest of adult steelhead in the 
South Fork Trinity River basin. 

To determine the life history patterns of the South Fork 
Trinity River basin steelhead stocks. 

To determine the seasonal use made by juvenile steelhead of 
various habitat types within selected South Fork Trinity 
River tributaries. 

To describe relationships between habitat types and seasonal 
juvenile steelhead standing crops. 

INTRODUCTION 

The life histories and current status of steelhead (Onchorvnchus 
mvkiss) populations within the South Fork Trinity River (SFTR) 
basin (Figure 1) are of concern because population numbers are 
believed to have dropped significantly in the last 30 years. A 
combination of human activities (e.g., road construction, and 
timber harvest), exacerbated by flooding and wildfire is believed 
to have limited steelhead production in the SFTR basin. Much of 
the spawning and rearing habitats in the basin have apparently 
been damaged or destroyed through excessive aggradation. Before 
we began our monitoring program in 1988, little data was actually 
available regarding juvenile steelhead life-history patterns, 
adult steelhead run sizes, spawning distributions, and sport 
fishery harvest and harvest rates. 

Restoration of salmon and steelhead habitat within the basin is a 
high priority of the Trinity River Basin Restoration Program 
(overseen by the Trinity River Basin Fish and Wildlife Task 
Force), the U.S. Forest Service, and the California Department of 
Fish and Game (CDFG). Restoration and management efforts for 
steelhead stocks in the SFTR basin will be aided by the knowledge 
gained through studies of their current status, their habitat 
requirements, and life histories. 
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METHODS 

Use of Standard Julian Week 

The Julian week (JW) format was used to compile angler harvest 
and juvenile salmonid sampling data col-acted y project 
personnel. A JW is a period of seven c,nsecut;ve days. The 
calendar year consists of 52 JWs commencing on 1 January and 
running through 31 December. The extra day in leap years is 
included in the ninth week, and the last day o the year is 
included in the 52nd week (Appendix 1). The J format allows 
annual comparison of data for identical time pexiods. 

Adult Steelhead Trapping and Tagging 

An immigrant steelhead capture-weir was constructed in the SFTR 
at Sandy Bar, river km (RKM) 2.4 (Figure I), to assess run 
timing, run composition, and population size of immigrant 
steelhead entering the SFTR basin. The Sandy Bar Weir has been 
operated at this site since 1984, initially to estimate fall-run 
chinook salmon (0 .  tshawvtscha) escapement, and then steelhead 
escapement since 1988. Trapping during the 1994-1995 season was 
conducted over a period of 55 days from 1 October to 24 November 
1994. 

The weir consisted of a series of metal panels. Panels were 
fabricated from 1.9-cm diameter electrical conduit, spaced 2.5 cm 
apart horizontally, and welded to 2.5-cm angle iron at the ends. 
Individual panels measured 1.2 m high by 1.5 m wide, and were 
linked end-to-end across the river by securing them with wire to 
supporting metal fence posts driven into the streambed. Two 
immigrant fyke traps were installed in the channel, one in the 
deepest part of the thalweg on the right side of the river, 
looking downstream, and the other in a somewhat shallower area on 
the left side of the river. The sides of the traps were 
constructed with similar materials and horizontal spacing as the 
weir panels. The floors and tops of the traps were made from 
marine grade plywood. The traps measured 2.4 m wide x 2.4 m long 
x 1.2 m high. They were secured to metal fence posts and tied in 
to the weir with wire. Traps and weir panels were laced together 
with a steel cable anchored to the bank, to prevent loss during 
high flow events. A small mesh screen was strung above the weir 
to prevent fish from jumping over it. 

Captured steelhead were sexed, measured to the nearest cm fork 
length (FL), and scale samples were collected. Fish were 
examined for fin-clips, external tags, and external scars (gill 
net, fishing-hook, and predator scars). Fishing-hook and 
predator scars were classified as either of salt-water (healed) 
or freshwater origin. 



Ten-dollar reward anchor tags were applied to all unmarked 
steelhead, except those judged to be excessively stressed by 
capture and handling, or those that appeared to be in poor 
physical condition. Tags were discretely numbered for assessment 
of migration travel time of individual fish in the SFTR basin, as 
well as for population abundance and angler harvest rate 
monitoring. 

Chinook and Coho salmon Trapping 

Chinook and coho salmon (Q. kisutch) captured were measured and 
inspected in the same manner as steelhead. Chinook and coho 
salmon were released unmarked. 

Tagged Steelhead Recovery 

In past seasons we have utilized emigrant weirs in the upper SFTR 
basin during the spring to recover steelhead tagged at the Sandy 
Bar Weir for population estimates. However, due to high flows 
these weirs could not be installed this season, and steelhead 
escapement into the SFTR basin could not be estimated. 

Angler Survey 

A creel census was used to collect angler effort and harvest 
information of fall- and winter-run steelhead in the SFTR. The 
census was systematically stratified by JW, location (section), 
day type (weekday\weekend), and time periods (AM\PM). Sampling 
was conducted on two randomly selected weekdays per week and on 
both weekend days. Sampling was conducted along set routes. 

Two sections of the SFTR were sampled (Figure 2). The lower 
section extended from the confluence of the SFTR with the 
mainstem Trinity River upstream to RKM 22.5. The upper section 
extended from RKM 32.2 to the SFTR bridge at Hyampom (RKM 49.1), 
the upstream limit of legal fishing. Public access is very 
limited elsewhere in the basin due to the lack of public roads 
and the rugged nature of the SFTR canyon. 

Anglers were interviewed for targeted species, number of hours 
fished, angling method, and state and county of residence. 
Harvested salmonids were sexed, measured to the nearest cm FL,and 
scale samples were taken. Fish were examined for fin-clips, 
external tags, and general body condition. Steelhead were 
classified into age classes based on FL; juveniles (<25 cm),half- 
pounders (225 and <41 cm), and adults (241 cm). Salmon age 
classes were also based on EL; grilse (<55 cm), adults (255 cm). 



LOCATION MaP 

FIGURE 2. Locations of the two creel survey areas in :he South 
Fork Trinity River basin during the 1 9 9 4 - 1 9 9 5  season. 



Steelhead Sport Harvest 

Data from the angler survey were expanded under the assumption 
that angling effort, angler numbers, and steelhead harvest were 
constant for the duration of each stratum sampled. A ratio of 
the number of legal fishing hours possible during the AM or PM 
stratum to the hours sampled during that stratum yielded a 
weighting factor which was used to expand observed angler 
numbers, angler hours, and steelhead harvest. Expanded estimates 
for strata not surveyed were calculated by using average values 
for strata from equivalent sampling periods (i.e., for a missing 
weekday evening survey, the mean of all weekday PM survey samples 
for that section during that JW was used). Expanded estimates 
and actual data were combined to give an estimate of sport 
harvest for the 1994-1995 season in the SFTR basin. 

The sport harvest rate estimate was made with the following 
assumptions: 1) all tagged fish caught by sport anglers were 
recognized as such, 2) no tags were.shed, and 3) there was no 
differential mortality between tagged and untagged fish. All 
reward tags from the Sandy Bar Weir that were observed during the 
angler survey were left with the individual anglers to be 
returned by mail. A non-response rate was estimated by dividing 
the number of tags observed in the angler survey by the number of 
tags that were returned by mail. The estimated sport harvest was 
then determined by dividing the number of tags returned in the 
mail by the number of tags applied at the Sandy Bar Weir, divided 
by the non-response rate. 

Juvenile Salmonid Emigration 

Juvenile salmonid emigration in the SFTR basin was not monitored 
this season because the loss of funding with the conclusion of 
the Trinity River Restoration Program necessitated winding down 
the project. 

Juvenile Steelhead Habitat Utilization 

Juvenile steelhead habitat utilization surveys like those made in 
past seasons in Eltapom Creek were not conducted this season 
because of the need to wind down the project. However, we did 
conduct limited direct observation (snorkel) surveys during the 
summer in selected SFTR basin tributaries mainly to assess the 
presence or absence of juvenile salmonids. 

We conducted limited presence/absence snorkel surveys for 
juvenile salmonids during the summer in selected streams listed 
as refugia by Pacific Watershed Associates (1994; pp. XVI-2 to 
-8). Plummer Creek was not surveyed since this would have been a 
duplication of the CDFG Trinity Fisheries Investigations Project 
monitoring (Chapter VII). Eltapom Creek was included in the 
survey because of its importance as a steelhead spawning area. 



A three-person crew consisting of two divers and one data 
recorder was used. We conducted sampling in five basic habitat 
types: cascade, pool, riffle, run, and step-run. The upstream 
and downstream ends of each discrete habitat unit was blocked off 
with nets. Both divers simultaneously worked their way upstream 
keeping cumulative counts by species and life stage. Juvenile 
steelhead age classes were based on FL: age 0+ (<85 mm), age 1+ 
(285 mm and <I50 mm), and age 2+ (2150 mm). Juvenile chinook age 
classes were also based on FL: age 0+ (<85 mm), age 1+ (285 mm). 
When possible we sampled several of each habitat type in the 
stream. Flow and temperature data was collected during each 
sampling period. 

Spawning Survey 

To document steelhead spawning distribution in the SFTR basin we 
surveyed 12 streams tributary to the SFTR, sections of Hayfork 
Creek, and 11 streams tributary to Hayfork Creek (Figure 1). 
Nineteen streams were surveyed twice, and the remaining five 
once. Selection of the tributaries sampled was based on historic 
use by spawning steelhead and replication of past surveys 
performed by this project. Sampling was conducted from 4 April 
through 6 June 1995. 

Only anadromous reaches of the creeks were surveyed. Crews 
typically walked a 2- to 3-mile reach of each creek while 
searching for steelhead redds. On the initial survey, habitat 
types in each creek were delineated into units of five habitat 
types: cascade, pool, riffle, run, and step-run. In each stream 
surveyed the length and width of each habitat unit were measured 
for area calculations. The locations of redds found in each 
particular unit were also recorded. 

Length and width measurements were taken of each redd, using a 
meter stick or tape measure, from the upstream end of the redd to 
the highest point of the tailspill, and perpendicularly across 
the widest point of the redd. An index of the redd's surface 
area was calculated as the product of the length and width. 
Water depths were taken using a graduated top-setting wading rod, 
and water velocities were measured with an electronic flow meter. 
Two separate water velocity measurements were taken; mean water 
column velocity (MWCV) and fish-nose water velocity (FNWV). MWCV 
measurements were taken at 60% of the depth below the water 
surface, and FNWV measurements were taken 0.12 m above the 
substrate. Redd substrate composition was characterized by 
assessing the average size of the dominant and subdominant 
components (Table 1) and the percent embeddedness of its 
gravel/cobble components (Hampton 1988). The water velocity 
measurements and the substrate assessments were made 0.15 m 
upstream from the redd to reflect the hydraulic and substrate 
conditions before the redd was constructed. Distance to the 
closest cover, escape, or resting place was noted, as well as the 



dominant habitat type in which the redd was located. 

RESULTS AND DISCUSSION 

Immigrant Steelhead Trapping 

The Sandy Bar Weir was operated from 1 October through 24 
November 1994. On 10 November an intense Pacific weather system 
dropped over 3.5 inches of rain at the weir site. To prevent 
mortalities to fish trapped in the weir, we opened the traps and 
the weir that afternoon. High flows and debris load later over- 
topped the weir, and knocked down some of its panels. It was not 
until 20 November that we were able to make repairs and put the 
weir back into operation. However, we were only able to trap for 
an additional four days before the weir was again knocked down by 
high flows on 25 November, marking the end of operations for this 
season. As a side note, flows remained high throughout much of 
the 1994-1995 season. It was not until the following summer that 
we were able to retrieve the weir panels and traps from the 
river. 

In 45 days of trapping we captured 87 immigrant steelhead (25 
males, 60 females, 2 half-pounders) and 1 juvenile steelhead. 
Peak migration of steelhead at the weir occurred after the first 
major flow increase on the evening of 5 November. During the 

TABLE 1. Criteria used to describe the size of dominant and 
subdominant spawning gravel substrate. 

Data Substrate size 
code Substrate type range (mm) 

Fines 

Small gravel 

Medium gravel 

Large gravel 

Small cobble 

Medium cobble 

Large cobble 

Small boulder 

Large boulder 

Bedrock 



following six-day period (5-10 November) 64 steelhead (73.6% of 
the season's total) were captured (Figure 3). 

Monitoring the escapement of fall/winter run steelhead into the 
SFTR basin through a weir operation is only effective at low-to- 
moderate river-stage levels, and the weir cannot be operated at 
all after higher levels are reached. Even during periods of an 
average lower stage level, the SFTR is extremely prone to sudden 
flow increases since its watershed encompasses 2,585 km2. The 
weir cannot be operated during these events, and when they are 
anticipated we leave the traps open to allow fish passage. Since 
the peak upstream migrations of steelhead occur during higher 
flows, it is often difficult to capture and mark enough fish for 
a Peterson-type population estimate. Therefore, an alternative 
means of monitoring the escapement of adult falllwinter steelhead 
into the basin should be considered. It may be more practical to 
abandon attempts to monitor adult escapement into the basin and 
concentrate on monitoring the status of this stock through adult 
spawner and juvenile distribution and emigration surveys 
conducted in tributaries and mainstem areas throughout the basin. 

Tags were applied to 68 adults and one half-pounder steelhead, 
and five fish were released unmarked. Mean FL of immigrant 
steelhead captured at the Sandy Bar Weir was 56.8 cm; range: 34- 
76 cm (Figure 4). Thirteen of the adult steelhead we caught 
carried tags applied at the CDFG Willow Creek Weir, located in 
the Trinity River 48.4 km upstream from its confluence with the 
Klamath River and 3.7 km downstream from its confluence with the 
SFTR. These fish were examined and released and were not tagged 
a second time with a Sandy Bar Weir tag. The average time 
between the release of steelhead from the Willow Creek Weir to 
their capture at the Sandy Bar Weir was 49.8 days; range 5-97 
days (Appendix 2). 

Gill-net and predator scars were the most common types of scars 
(14.9% and 11.5%, respectively) observed on steelhead trapped 
this year at the Sandy Bar Weir (Table 2). This was the second 
year in a row that we observed an increase in the proportion of 
gill-net scars among the steelhead captured at the weir. Between 
the 1992-93 and 1993-94 seasons the incidence of gill-net scars 
increased from 2.3% to 7.0%. The proportion of gill-net scars 
were also relatively high in the 1990-91 and 1991-92 seasons 
(30.1% and 11.3%, respectively) (Wilson and Collins 1992, 1994). 
However, only 1.6% of steelhead captured at the Willow Creek Weir 
during the 1994-95 were scarred by gill-nets, a decrease from the 
4.5% observed during the 1993-94 season (M. Zuspan, personal 
communication). This suggests that the Indian gill-net fishery 
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TABLE 2. Scars observed on steelhead captured at the Sandy 
Bar Weir in the South Fork Trinity River between 1 October 
and 24 November 1994. 

Number of Percent of Percent of 
fish with fish with total fish 

Scar type scars scars captured 

Gill-net 13 48.2 14.9 

Freshwater hook 3 11.1 3.4 

Ocean hook 0 0.0 0.0 

Predator 10 37.0 11.5 

Unknown origin 1 3.7 1.1 

Total: 2 7 

may be having a relatively greater impact on the natural stock of 
SFTR fall/winter steelhead than on the mainstem run which is 
composed of both natural and hatchery stocks. 

Immigrant Chinook and Coho Salmon Trapping 

A total of 404 chinook salmon were captured at the Sandy Bar Weir 
(257 males, including 107 grilse, and 146 females) (Figure 5). 
Chinook salmon migration timing showed some response to flow 
increases, but were not as pronounced as for steelhead. We 
measured 403 of the fish captured. The mean FL for males was 
59.6 cm (range: 38-89 cm); while females averaged 66.8 cm (range: 
38-88 cm)(Figure 6). Thirty-one chinook carried tags applied at 
the Willow Creek Weir. The average time between the release of 
chinook salmon from the Willow Creek Weir to their capture at the 
Sandy Bar Weir was 10.9 days; range 1-51 days (Appendix 2). 

Only two female coho salmon were captured at the Sandy Bar Weir, 
measuring 65 cm and 71 cm FL. 

Angler Survey 

The creel census in the SFTR, 1 November 1994 to 8 March 1995 
(131 days), consisted of 103 angler surveys. The lower section 
was surveyed 50 times, and the upper section 53 times. Creel 
surveys were not conducted between 7 January and 13 February 1995 
due to extremely high flow conditions. Surface water 
temperatures taken during the surveys ranged from 4.4O to 
13.9 OC. 
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We interviewed a total of 212 anglers (14 of them [6.6%] in the 
lower section, and 198 [93.4%] in the upper section) (Table 3). 
Forty-two of the anglers interviewed were observed fishing at 
multiple locations on the same day. These anglers were not 
recounted, but their total expended effort was included in 
calculating the total hours fished at all locations. Most of the 
fishing occurred in the Hyampom Valley in the upper section and 
at Sandy Bar in the lower section. 

We observed 8 adult steelhead and no half-pounders or juveniles 
in the catch. All fish were caught in the upper section (Tables 
4 and 5). Five of the steelhead creeled carried tags, one 
applied at the Sandy Bar Weir and four applied at the Willow 
Creek Weir. 

Based on extrapolations of the angler survey data, an estimated 
868 anglers fished for 872.9 hours to land 59 adult steelhead 
(CPUE 0.07 fishfhr) in the upper section (Table 5). 

The majority of the anglers interviewed (90.6%) lived in Trinity 
County. Humboldt County residents accounted for 8.2% of the 
anglers, with the remaining 1.2% coming from only two other 
California counties (Table 6). 

Steelhead Sport Harvest 

Seven of the 69 reward tags applied at the Sandy Bar Weir were 
returned by anglers through the mail indicating a harvest rate of 
only 10.1%. Since a population estimate could not be calculated 
this year, we also could not estimate total steelhead harvest in 
the SFTR basin based on the observed harvest rate. 

Juvenile Steelhead Habitat Utilization 

An action plan for the restoration of the SFTR watershed and its 
fisheries, submitted to the U.S. Bureau of Reclamation and the 
Trinity River Task Force (Pacific Watershed Associates 1994), 
attempted to identify the factors limiting the recovery of 
anadromous salmonid stocks in the basin. The plan listed 
projects and actions needed for the recovery of stream habitat 
and fish populations including: water management, watershed 
(land) management, forest management, fisheries habitat 
improvement, and bioenhancement. The highest priority was given 
to tasks necessary to protect and retain viable native stocks, to 
ensure their presence when long-term restoration efforts have 
improved conditions necessary for full recovery. These tasks 
included changes in land use, in-stream and watershed treatments, 
and the delineation and protection of critical habitat refugia. 

In this context, we understand "refugian to mean tributaries or 
the reaches of tributaries and the mainstem which provide 
critical spawning and rearing habitat for the continued survival 



TABLE 3. Angler occurrence 2t access sites surveyed during tk~e 
creel survey ~f the South Tork Trinity X i v e r  bzsin, 1994-1595 
season. 

Loca:ion linziers observed g 

Angling access site River km River miie Number Percenr 

Lower Survey Secrion 

Sandy Bar 
Madden Creek 

Holmes FarmiBridge 
Todd Ranch 
Surprise Creek ares 

Upoer Survev Sectier! 
Swinging Bridge (Gates Rd. j 
Big Slide Campground 
Eltapom Creek area 

Upper Slide Creek zccess 
Salmon Rock area 
Little Rock Campground 
Mortensen property 
Saw MU site 

Hyamporn airstrip 
Pelletreau Creek mouth 
Old Bridge site 
Church access 

County maintenance yard 
Hayfork Creek mouth 

Totals: 212 1000 

a l  .A total of 170 individual anglers were observed. Numbers shown include multiple - 
observations o f  the same angler on the same day. 



TABLE 4. Observed  and es:i-atec a n g l e r  u s e  and  s t e e l h e a c i  h a r l r - s  
for t h e  S o u t h  Fork T r i n i t y  3 i v e r  l o w e r  s e c t i o n  c r e e l  s u r v e y  
d u r i n g  t h e  1 9 9 4 - 1 9 9 5  s e a s o n .  

Julian .:.ncler numbers Analer $.surs 
Dates week 

p ~ c e r v e +  - .  - - - ,  7sL:vnLei -- obqer,& - -  "ei.J&- -: 

Steelhead harvest 

Julian Adulrs 2 /  a'-uounders b /  Juven~les c /  
Dates week 

Obsrvd. Estmtd. Obsrvd. Zstrntd. 0bsr7?d. Zstmcd. 

10122-11/04/94 43-44 0 0 0 9 0 0 

11/05-11/18/94 45-46 0 0 3 5 0 0 

11/19-12/02/94 47-48 0 0 0 0 0 0 

12103-12/16/94 49-50 0 0 0 0 0 0 

12117-12/31/94 51-52 0 0 0 0 0 0 

01/01-01/14/95 01-02 0 0 0 0 0 0 

01/15-01/26/95 03-04 --- --- --- --- --- --- 
01/29-02/11/95 05-06 --- --- --- --- --- --- 
02112-02/25/95 07-08 0 0 0 0 0 0 

02/26-03/11/95 09-10 0 0 0 0 0 0 

Totals: 0 0 0 0 ,. " n " 

/ Adult steelhead were 41 cn :I.. 
$/ Half-pounder steelhead were 2 2 5  cm and < 41 cm, FL. 
r/ Juvenile steelhead were < 25 cn,  FL. 



TABLE 5 .  Observd and estlnated angler use ant steelhe23 harves: 
for the S o u ~ h  Fork Trlrlty Elver upper section creel survey 
during the 1994-1995 season. 

Anoler effort 

Julian Ano le r  numbers A n a l e r  hours 
Dates week 

observed ~ ~ t i ~ t ~ d  -served ~L@x&& - .  ., c 

10/22-?1/04/94 43-44 0 0.0 0.0 0.0 

11105-11/18/94 45-46 A : 1 - 56.5 11.0 53.9 

11/19-12/02/34 47-48 3 4 203.1 30.0 184.8 

12103-12/16/94 Z9-50 2S 59.3 20.0 90.2 

12117-12/31/54 51-52 29 165.7 24.0 138.6 

01/01-01/14/95 01-02 14 126.9 19.0 163.6 

01/15-01/28/95 03-04 --- --- --- --- 
01/29-02/11/35 05-06 --- --- --- --- 
02/12-02/25/95 07-08 3 2 163.3 40.0 189.7 

02/26-03/11/95 09-10 12 53.2 12.0 52.1 

Totals: 156 868.0 156.0 872.9 

Steelhead harvest 

Julian Adults t /  Half-nounders b/ Juveniles c i  
Dates week 

Obsrvd. Zstntd. Obsrvd. Sstmtd. Obsrvd. Estmtd. 

Totals: 

b /  Adult steelbead were 2 41 cn FL. 
b/ 3alf-pounder steelhead were 2 25 cm and < 41 cm, FL. 
G /  Juvenile steelhead were < 25 cn, FL. - 



TABLE 6. County of residence for anglers interviewed within the 
South Fork Trinity River basin during the 1994-1995 creel survey. 

Number of Percent of total 
County of origin anglers anglers 

interviewed interviewed 

Alameda 1 0.6 

Humboldt 14 8.2 

Tehama 

Trinity 

Total: 170 100.0 

of specific stocks from year to year. This is indeed a basic 
need for the restoration efforts in the SFTR basin. However, it 
is important that the delineation of refugia be based on accurate 
information and its correct interpretation. The action plan 
identified Plummer Creek as harboring the only substantial 
population of juvenile spring chinook in the South Fork Trinit) 
River basin during the summer. However, over the past three 
years, CDFG surveys in Plummer Creek have not found either spring 
chinook adults spawning or juveniles rearing there (M. Dean, 
CDFG; personal communication). With only limited funding 
available to protect native stocks in refugia or other key basin 
areas, we must be certain that those areas are properly 
identified and that the status of stocks utilizing them is 
adequately monitored. This information is necessary to 
prioritize the restoration efforts needed to ensure the survival 
of native stocks in the basin, and also to evaluate the success 
of those efforts. 

Although fall/winter run steelhead are not at the depressed 
levels of other stocks in the SFTR basin (i.e., spring [summer] 
steelhead, coho salmon, and spring and fall chinook salmon), it 
is nevertheless important to know which areas in the basin are 
being used by this stock for spawning and juvenile rearing. 

Seven SFTR basin tributaries were sampled in the summer of 1994 
to determine the presence or absence of juvenile salmonid species 
and their life stages. Observed water temperatures ranged from 
13.3 to 18.9 OC, and stream flows ranged from 0.1 to 4.8 cfs 
(Table 7). Juvenile steelhead ages 0+, 1+, and 2+ were found in 
all streams sampled. However, juvenile chinook and coho salmon 
were essential only found in Madden Creek and their densities 
were comparable or higher than those for age 1+ and 2+ steelhead 



TABLE 7 .  Juvenile salmonid presence/absence direct observation 
snorkel surveys conducted in south Fork Trinity River (SFTR) 
basin tributaries during the 1994-1995 season. 

Water Stream 
Survey temperature flow 

Location date ("c) (cfs) 

Willow Creek area 

Hadden Creek 25-Aug-94 --- 4.8 

HYamDom Vallev area 

Butter Creek 02-Aug-94 16.7 1.8 

Eltapom Creek 13-Jul-94 17.2 1.8 

Havfork-Wildwood area 

Big Creek 07-Jul-94 --- 2.2 

20-Jul-94 18.9 0.1 

03-Aug-94 13.3 1.0 

Forest Glen area 

E. Fork SFTR 28-Jul-94 17.2 3.3 

10-Jul-94 14.4 2.3 

Rattlesnake Creek 18-Jul-94 17.2 1.2 

22-Jul-94 16.7 0.2 

smokey Creek 15-Aug-94 16.7 0.3 

observed anywhere in the basin (Table 8, Figure 7). 

The highest densities of age 0+ steelhead (>1.0 fish/m2) were 
found in the runs and riffles of Eltapom Creek, and the East Fork 
SFTR. Densities of age 0+ steelhead were generally lowest in Big 
Creek. Age O+ steelhead were most commonly found in run habitat 
(Figure 7), with some indication that their densities in pools 
and riffles increased as the summer progressed. However, this 
latter observation is made across streams sampled at different 
times during the summer. To assess their habitat requirements, 
sampling is needed periodically throughout their rearing period 
in the same stream. 



TABLE 8. Densities of juvenile salmonids observed in different habitat type- 
during direct observation snorkel surveys in selected South Fork Trinity Rb 
(SFTR) basin tributaries during the 1994-1995 season. 

Mean densitiv (fish/m2) 
Steelhead Chinook Coho 

Location N Age O+ Age 1+ Age 2+ salmon salmon 

Willow Creek area 

Cascade 0 
Pool 5 
Riffle 1 
Run 4 
Step-run 2 

HvamDom Valley area 

Cascade 
Pool 
Riffle 
Run 
Step-run 

Cascade 
PO01 
Riffle 
Run 
Step-run 

Havfork-Wi 

Cascade 
PO01 
Riffle 
Run 
step-run 

Cascade 
Pool 
Riffle 
Run 
Step-run 

Cascade 
Pool 
Riffle 
Run 
Step-run 

~od area 

Madden Creek / 25-Aug-94 --- --- --- 
0.669 0.705 0.545 
0.192 0.000 0.000 
0.236 0.057 0.054 
0.424 0.123 0.178 

Butter Creek / 02-Aug-94 
0.179 0.179 0.000 
0.438 0.187 0.218 
0.792 0.140 0.000 
0.647 0.073 0.058 
0.752 0.059 0.020 

Eltapom Creek / 13-Jul-94 --- --- --- 
0.867 0.107 0.007 
0.397 0.027 0.000 
1.286 0.009 0.000 
0.996 0.070 0.047 

Big Creek / 07-Jul-94 --- --- --- 
0.194 0.102 0.074 
0.030 0.033 0.043 
0.223 0.097 0.024 
0.212 0.099 0.028 

Big Creek / 20-Jul-94 --- --- --- 
0.075 0.018 0.040 --- --- --- 
0.179 0.026 0.013 
0.099 0.062 0.086 

Big Creek / 03-Aug-94 --- --- --- 
0.073 0.203 0.063 
0.349 0.000 0.000 
0.101 0.090 0.034 
0.209 0.091 0.017 

continued. 



TABLE 8 (continued). Densities of juvenile salmonids observed in different 
habitat types during direct observation snorkel surveys in selected South Fork 
Trinity River [SFTR) basin tributaries during the 1994-1995 season. 

Mean densitiy i fish/m21 
Steelhead Chinook Coho 

Location N Age Ot Age 1t Age 2t salmon salmon 

Forest Glen area 
East Fork of the South Fork Trinity River / 28-Jul-94 

Cascade 
PO01 
Riffle 
Run 
Step-run 

Cascade 
Pool 
Riffle 
Run 
Step-run 

Cascade 
Pool 
Riffle 
Run 
Step-run 

Cascade 
Pool 
Riffle 
Run 
Step-run 

Cascade 
Pool 
Riffle 
Run 
step-run 

East Fork of the South Fork Trinitv River 

Rattlesnake Creek / 18-Jul-94 
0 --- --- --- 
1 0.217 0.071 0.023 
4 0.589 0.032 0.000 
4 0.246 0.093 0.034 
0 --- --- --- 

Rattlesnake Creek / 22-Jul-94 
0 --- --- --- 
5 0.092 0.184 0.039 
0 --- --- --- 
7 0.102 0.051 0.018 
0 --- --- --- 

Smokey Creek / 15-Aug-94 
0 --- --- --- 
4 0.388 0.347 0.123 
0 --- --- --- 
7 0.439 0.077 0.030 
1 0.265 0.044 0.022 



TABLE 9 .  S t ee lhead  spawning survey  d a t a  f o r  t h e  South  Fork 
T r i n i t y  R ive r  (SFTR) b a s i n  from 4 A p r i l  t o  6 June  1995 .  

Number Stream Total Live 
Location Survey dates of length redds Redds steelhead 

First L~~~ suweys (km) observed per km observed 

Wlllow Creek area 

5. Madden Creek June2 - 1 1.3 0 0 0 

Hyampom Valley area 

Big Creek May 24 - 
Butter Creek May 16 May 29 
Eltapom Creek April 24 May I 9  

~'Kerlin Creek April11 May17 
i ~ i l l  Creek April 10 May 24 

Olsen Creek i $4 i i ~  ; - . IL April 25 May 22 
,,Pelletreau Creek April 14 May 17 

Subtotals: 
Overall densrty: 

Hayfork-Wlldwood area 

*'Big Creek April 17 May 24 
Dubakella Creek April 10 May 05 
E.F. Hayfork Creek April 12 May 10 
Goods Creek April 10 May 03 
Hayfork Creek May 17 May 30 
Little Creek April 19 May 18 
Philpot Creek. - . ' April 05 May I 6  
Potato Creek April 04 May 16 
Rusch Creek April 11 May 09 
Salt Creek April 18 May 26 .. Tule Creek April18 May19 

Subtotals: 
Overall densty: 

Forest Glen area 

E.F. SFTR May 15 June 06 
Plummer Creek May18 - 

.'Rattlesnake Creek May29 June01 
Silver Creek May16 - 
Smokey Creek May17 - 

Subtotals: 
Overall densrty: 

Grand totals: 
Overall densrty: 



UpDer SFTR Basin Near Forest Glen 

Five tributaries of the SFTR were surveyed. Twenty-four redds 
and four live fish were observed in the 23.9 km surveyed. A mean 
density of 1.0 reddslkm was observed in this area. 

Redd Characteristics 

We observed the physical and hydraulic characteristics of 
steelhead redds throughout the SFTR basin (Appendix 3). The 
average redd area index from 54 redds measured was 1.6 mZ. Depth 
and mean water column velocities at redd sites were measured only 
for 18 redds. The average water depth, measured 0.15 m upstream 
from the redd depression, was 32 cm. Average fish-nose water 
velocity and mean water column velocity were both 0.5 m/sec. 

Substrate composition, embeddedness, and relationship to cover 
were assessed for all of the 54 redds observed during the survey. 
In 96.3% of the redds the dominant substrate type ranged in size 
from small gravel to small cobble (Table 10). The substrates in 
94.4% of the redds observed were less than 40% embedded, and over 
half (53.7%) were less than 10% embedded (Table 10). One-third 
of the redds observed were associated with dominant cover in the 
form of large woody debris, while whitewater and boulders each 
constituted 18.5% of the dominant cover types (Table 11). 

Steelhead Life-history Patterns 

Steelhead scale analysis was not conducted this year because of a 
lack of time and trained personnel. We have continued to collect 
scale samples each season so that this material will be available 
at a later time for analysis. We believe that emphasis should be 
placed on the juvenile freshwater phase to assess that age- 
structure in the basin and to determine if distinctive scale 
circuli patterns exist. Comparison to the freshwater portions on 
adult scales will allow a better understanding of the total life- 
history patterns of steelhead within the SFTR basin. 



TABLE: 10. 3onir.x; z.16 subdsa:.'a?.t substra~e COnpoSi~ion, a: 
e~bedcied?.ess 3f s ~ ' - ' - - - - o  conponencs in sceeihead r e d s  observe6 

. - . . in the Sz;:n :or..: :riciz:,. X i v e r  Lasir, c a r i n g  L5.s 1394-1995 
season. 

3omlnar.c S3cbdomlnant 
Substra~e Subscrate substrate substra~e 

coce - .  tire 
i j m e  r Nu* e r 

observed ?ercenr observed Perceilr - 
0 Fines 0 0 - 1.8 

Small gravel 
Medium gravel 
Large gravel 
Small cobble 
Medinm cobbls 
Large cobble 
Small boulder 
Large boulder 
Bedrock 

Embedaedness Level of Number 
code embeddedness observed Percent 



TABLE 11. Dominant and subdominant cover habitat or vegetation 
associated with steelhead redd sites examined in the South Fork 
Trinity River basin during the 1994-1995 season. 

Domizact cz7~-er  Stbdoninznt cover 
Cover Number N u n b e r  
code Cover type observed Percenr observed Percent 
0 No cover 0 0 1 1.9 
1 Cobble 1 1.9 2 3.7 
2 Boulders 10 18.5 i 2 22.2 
3 Small woody 

debris 1 1.9 14 25.9 
4 Large woody 

debris 18 33.3 5 9.2 
5 Undercut bank 8 14.8 9 16.7 
6 Overhanging 

vegetation 6 11.1 0 0 
7 Aquatic 

vegetation 0 0 2 3.7 
8 Whizewater 10 18.5 9 16.7 

Totals: 54 100. C 54 100.0 

Quality of Number 
cover observed Percent 
Poor 5 9.3 
Fair 18 33.3 
Good 2 0 37.0 

Excellent 11 20.4 

Totals: 54 100.0 



RECOMMENDATIONS 

1. Our creel surveys in the SFTR basin and reward tags 
applied during the Sandy Bar Weir operations have shown 
that harvest and harvest rates vary considerably from 
year to year. Angler harvest of falllwinter steelhead 
in the basin is largely a function of flow levels. 
However, even during the drought years of 1989-90 and 
1991-92, harvest rates did not exceed 20%. Angler 
harvest should be periodically mocitored in the basin, 
especially during low flow conditions, to assess its 
impact on steelhead stocks; however, we do not believe 
annual creel surveys are warranted. 

2. Adult steelhead spawning surveys should begin by 15 
February, weather permitting. Habitat types should be 
quantified during these surveys to help assess the 
production potential of the basin. 

3. Annual juvenile steelhead habitat utilization studies 
should be conducted. A direct observation (snorkel) 
survey, with comparison counts by electrofishing, 
should be conducted on various tributaries of the SFTR 
and Hayfork Creek. Juvenile salmonid densities in 
relation to habitat, brood year production, and reari 
conditions can be assessed throughout the basin this 
way. 

4. Juvenile migration should also be monitored farther 
downstream in the SFTR basin in conjunction with 
monitoring at the previously used trapping locations. 
A portion of the fish captured upstream should be 
marked. This would provide a better estimate of the 
actual emigration of juveniles from the SFTR basin, and 
allow for an analysis of travel time, in-river growth, 
and an assessment of the relative level of production 
of juvenile salmonids. 

5. Steelhead life-history studies through scale analysis 
should be conducted. Although we have collected scale 
samples from both adults and juveniles for the last 
three seasons, we have not had the time or personnel 
available to conduct these analyzes. 
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APPENDIX 1. List of Julian weeks and their calendar date 
equivalents. 

Calendar dates 

Julian 
week Start Finish 

Ol-Jan 

08-Jan 

15-Jan 

22-Jan 

29-Jan 

05-Feb 

12-Feb 

19-Feb 

26-Feb 

05-Mar 

12-Mar 

19-Mar 

26-Mar 

02-Apr 

09-Apr 

16-Apr 

23-Apr 

30-Apr 

07-May 

14-~ay 

21-May 

28-May 

04-Jun 

ll-Jun 

18-Jun 

07-Jan 

14-Jan 

2 1-Jan 

28-Jan 

04-Feb 

ll-Feb 

18-Feb 

25-Feb 

04-Mar 

ll-Mar 

18-Mar 

25-Mar 

Ol-Apr 

08-Apr 

15-Apr 

22-Apr 

29-Apr 

06-May 

13-May 

20-May 

27-May 

03-Jun 

10-Jun 

17-Jun 

24-Jun 

Calendar dates 

Jul :an 
week Start Finish 

2 6 25-Jun Ol-Jul 52 b/ 24-Dec 31-Dec 

a/ Eight-day week in each year divisible by 4. 
b/ Eight-day week every year. 



APPENDIX 2. Length of time between caprure for salmonids tagged and released 
at the Willow Creek Weir in the Trinity River, and their recapture at the 
Sandy Bar Weir in the South Fork Trinity River during the 1994-1995 season. 

Date Date Elapsed time 
Tag taggedfreleased at recaptured at between captures 

number Willow Creek Weir Sandy Bar Weir (days ) 
Steelhead 

Chinook salmon 
ROO6847 
WOO5858 
WOO5978 
WOO6031 
WOO6272 
WOO6316 
ROO7426 
WOO6816 
WOO6818 
WOO6878 
WOO6855 
WOO6899 
WOO6898 
ROO7513 
WOO6921 
ROO7530 
ROO7531 
WOO6963 
WOO6995 
ROO7578 
WOO4420 
WOO4461 
WOO4473 
ROO7626 
ROO7572 
WOO4516 
WOO4530 
ROO7642 
WOO4523 
ROO7648 
ROO7737 

11/09/94 
11/05/94 
11/05/94 
11/05/94 
11/05/94 
11/06/94 
11/05/94 
11/05/94 
10/28/94 
11/05/94 
11/05/94 
11/07/94 
11/09/94 

Mean: 



APPENDIX 3. Physical and hydraulic characteristics of steelhe?" 
redds observed during the spawning survey in the South Fork 
Trinity River between 4 April and 6 June 1995. 

Fish-nose Mean water 
Redd area Redd water column 

Habitat index depth velocity velocity 
T w e  (m2) (cm) (m/s) fmls) 

Pools 
N 
Min 
Max 
Mean 
SD 

Riffles 
N 
Min 
Max 
Mean 
SD 

Runs 
N 
Min 
Max 
Mean 
SD 

Step-runs 
N 
Min 
Max 
Mean 
SD 
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JOB IV 
ANNUAL RUN-SIZE, HARVEST, AND SPAWNER ESCAPEMENT ESTIMATES FOR 
TRINITY RIVER BASIN CHINOOK AND COHO SALMON AND STEELHEAD 

Wade Sinnen and Larry Hanson 

ABSTRACT 

The California Department of Fish and Game's Trinity River 
Project conducted tagging and recapture operations from May 1994 
through April 1995 to obtain chinook salmon (Oncorhvnchus 
tshawvtscha), coho salmon (0. kisutch), and adult fall-run 
steelhead (0. mvkiss) run-size, angler harvest, and spawner 
escapement estimates in the Trinity River basin. We placed weirs 
in the Trinity River near the towns of Junction City and Willow 
Creek, and trapped 1,152 spring-run and 2,584 fall-run chinook 
salmon, 89 coho salmon and 720 fall-run steelhead. 

Based on tagged fish recovered at Trinity River Hatchery and on 
the return of reward tags by anglers, we estimated that 6,788 
spring-run chinook salmon migrated into the Trinity River basin 
upstream of Junction City Weir and that 454 (6.7%) of these were 
caught by anglers, leaving 6,334 fish as potential spawners. We 
estimated 21,924 fall-run chinook salmon migrated past Willow 
Creek Weir and that 16,937 of these fish continued up the Trinity 
River past Junction City Weir. Anglers harvested an estimated 
807 (3.7%) of the fall-run chinook salmon that passed Willow 
Creek Weir, leaving 21,117 fish as potential spawners. 

The coho salmon run in the Trinity River basin upstream of Willow 
Creek Weir was 852 fish. None of the coho salmon that migrated 
past Willow Creek Weir were harvested. 

An estimated 4,244 adult fall-run steelhead entered the Trinity 
River basin upstream of Willow Creek, of which 1,373 continued 
past Junction City Weir. Anglers harvested 545 (12.8%) of the 
adult fall-run steelhead that migrated past Willow Creek Weir, 
leaving 3,699 fish as potential spawners. 



JOB OBJECTIVES 

1. To determine the size, composition, distribution and 
timing of adult chinook and coho salmon, and steelhead 
runs in the Trinity River basin. 

2. To determine the angler harvest and spawner escapements 
of Trinity River chinook and coho salmon, and 
steelhead. 

INTRODUCTION 

The California Department of Fish and Game's (CDFG) Trinity River 
Project ( T F S )  conducts annual tagging and recapture operations 
for adult chinook and coho salmon, and fall-run steelhead in the 
mainstem Trinity River. This effort determines the composition 
(race and proportion of hatchery-markedi' or project-tagged; 
fish), distribution, and timing of the chinook and coho salmon, 
and fall-run steelhead runs in the Trinity River basin. 
Recaptures of hatchery-marked or Project-tagged fish are used to 
develop run-size, angler harvest, and spawner escapement 
estimates for each chinook and coho salmon, and steelhead run. 

This is a continuation of studies that began in 1977 with the 
trapping, tagging, and recapture of fall-run chinook salmon (ff 
chinook), coho salmon (coho), and fall-run steelhead (steelheaa, 
in the Trinity River in order to determine run-size and angler 
harvest rates. In 1978, similar studies were added to include 
spring-run chinook salmon (spring chinook). Steelhead were 
dropped from the program in 1985 through 1989 and reinstated in 
1990. Results of these studies are available from California 
Department of Fish and Game (Heubach 1984a, 1984b; Heubach and 
Hubbell 1980; Heubach et al. 1992a, 1992b; Lau et al. 1994; 
Zuspan et al. 1985; Zuspan et al. 1995; Zuspan and Sinnen 1996. 

The earlier studies were funded variously by the U.S. Bureau of 
Reclamation (USBR), and with Anadromous Fish Act funds 
administered by the U.S. Fish and Wildlife Service and National 
Marine Fisheries Service. The USBR (P.L. 98-541) has funded the 
program from 1 October 1989 through the present. 

Prior to the current program, all efforts to measure salmon and 
steelhead populations in the Trinity River basin had been 
restricted to portions of the upper mainstem Trinity River and 
certain of its tributaries, or the South Fork Trinity River and 

11 Adipose fin-clipped and coded-wire-tagged (Ad+CWT), hatchery- 
produced chinook and coho salmon. 

21 Spaghetti tags applied by CDFG personnel to returning sea-r 
fish. 



some of its tributaries (Gibbs 1956; La Faunce 1965a, 1965b, 
1967; Miller 1975; Moffett and Smith 1950; Rogers 1970, 1972, 
1973a, 197313, 1982; Smith 1975; Weber 1965). These earlier 
efforts did not include fish which used the mainstem and 
tributaries of the lower Trinity River, nor attempt to determine 
the proportion of hatchery fish in the runs and the rates at 
which various runs contributed to the fisheries. To develop a 
comprehensive management plan for the Trinity River basin, all 
salmon stocks utilizing the basin must be considered. 

METHODS 

Trapping and Tagging 

Travvina Locations and Periods 

Trapping and tagging operations were conducted by TRP personnel 
from May through December 1994 at temporary weir sites near the 
towns of Willow Creek and Junction City in the mainstem Trinity 
River (Figure 1). The downstream site, Willow Creek Weir (WCW), 
was located 8 .4  km upstream from the town of Willow Creek, 48 .4  
km upstream from the Trinity River's confluence with the Klamath 
River, and 131.4 km downstream from Trinity River Hatchery (TRH) 
The upstream site, Junction City Weir (JCW), was located 5.4 km 
upstream from the town of Junction City, 132.7 km upstream from 
the Klamath River confluence, and 47.1 km downstream from TI&'. 

The WCW is used to obtain Trinity River run size and angler 
harvest estimates for fall chinook, coho, and steelhead as far 
downstream as possible. The JCW is used to obtain run size and 
angler harvest estimates of spring chinook as far downstream as 
is feasible during periods of high spring flows. We operated the 
JCW into December to obtain run-size estimates of fall chinook, 
coho and steelhead in the upper Trinity River basin. 

We trapped at the WCW from 3 August through 11 December 1994 .  We 
trapped at the JCW from 24 May through 13 December 1994. 

At the JCW site, we tried to trap continuously through a four-day 
period beginning mid-afternoon on Monday and going through Friday 
morning. At the WCW, in response to the public perception that 
the weir was "stacking up' fish, making them more susceptible to 
harvest, we altered the trapping schedule. In the past, the 
schedule was similar to that described for the JCW. This year we 
trapped during a five-day period beginning mid-afternoon on 

3/  Due to changes in river morphology which necessitated a new 
trapping site, the Junction City Weir was moved 4.4 km downstream 
from the historical location used since 1983. 
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mainstern Trinity River during the 1994-95 season. 



Sunday and ending mid-afternoon on Friday. We opened the weir 
each trapping day for approxinately four hours allowing fish to 
pass unimpeded. 

We trapped and tagged fish only at water temperatures c21°C to 
avoid severely stressing the fish. High river flows forced us to 
make changes in the trapping schedule at both weirs during 
portions of the season. 

Weir and TraD Desiaq 

Since 1989, we have used the Bertoni (Alaskan) weir design at 
both sites (Figure 2). The weir was supported by wooden tripods 
set 2.5 m apart. Weir panels consisted of 3.0-m X 1.9-cm (10-ft 
X +-in) electrical conduit spaced 5.1 cm apart on center, leaving 
a gap of 3.2 cm between conduits. Conduits were supported by 
three pieces of aluminum channel arranged 0.92 m apart, that 
connected to the supporting tripods. 

We anchored the tripods with cable attached to 1.8-m stakes 
driven into the stream bottom. The weir panels were angled, with 
the top of the weir standing 1.8 m above the river bottom 
(Figure 2). 

The trap was made of 1.9-cm electrical conduit spaced 2.5 cm 
apart and welded into panels. The panels were wired together at 
the corners to produce a 2.4-m square box which was bolted to a 
plywood floor and covered with plywood to prevent fish from 
jumping out. A fyke, also made of conduit panels, was installed 
in the trap. Its purpose was to guide the fish into the trap and 
prevent their escape. 

The trap was placed on the upstream side of the weir. About 12 
weir conduits were raised to allow fish to pass through the weir 
and into the trap. 

A gate, inserted between two weir panels, allowed boat passage at 
both weirs. The gate was made of welded conduit panels with 2.5- 
cm spacing between conduits. 

Processinq of Fish 

At both weirs, we identified all trapped salmonids to species, 
measured them to the nearest cm fork length (FL), and examined 
them for hook and gill-net scars, fin clips, and tags. Each 
untagged salmonid judged in good condition or unspawned was 
tagged with a serially numbered FT-45' spaghetti tag (Project- 

&/ The use of brand or trade names is for identification 
ur oses only, and does not imply the endorsement of any product Ey !he CDFG. 
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tagged). To determine angler harvest and catch-and-release rates 
upstream of the weirs, one-third of the chinook salmon, 
approximately 55% of the coho salrnonj', and all of the steelhead 
received $10-reward tags, while the remaining tags were non- 
reward. 

Following last year's recommendation (Zuspan and Sinnen 1996), 
this year we discontinued the secondary-marking of salmon caught 
at the weirs, which was intended for determining tag-shedding 
rates. We felt secondary-marks placed an unnecessary stress on 
fish during the tagging process, and that angler tag-return data 
indicated that tag loss probably resulted more from anglers 
removing tags while catching and releasing fish. We accounted 
for this loss by subtracting angler-removed tags from the 
effectively tagged fish totals. We released all fish at the 
respective capture sites immediately after processing. 

Determinins the Separation Between S~rina and Fall Chinook Salmon 
Runs at the Weirs 

Each year there is a temporal overlap in the spring and fall 
chinook runs in the Trinity River. Since the timing of runs 
varies between years, each season we assigned new dates 
separating the two runs so that numbers of spring and fall 
chinook used to estimate the run size and angler harvest could be 
determined. To make this separation, we compared the proportions 
of known spring and fall chinook trapped at the weirs each week. 
The week at which the proportion of fall chinook exceeded spring 
chinook was designated as the first week of the fall-run at that 
weir. A recovered tagged chinook was identified as either a 
spring or fall chinook based on two separate criteria. First, 
some chinook tagged at the weirs carried coded-wire tags (CWT), 
placed in their snouts as juveniles at the hatchery. If these 
fish were recovered at the hatchery or during spawning surveys, 
the CWT code indicated whether they were spring or fall fish. 
Secondly, non-CWTed chinook tagged at the weir and recovered at 
the hatchery were classified as either spring or fall fish based 
on the date they entered the hatchery. If they entered the 
hatchery during the period associated with the spring run (based 
on CWT recoveries at the hatchery) they were considered spring 
chinook. Those chinook entering the hatchery during the period 
associated with the fall run (again, based on CWT recoveries) 
were considered fall chinook. 

51 Reward-tag ed proportion of coho salmon was increased this ? vear in order o more fullv assess analer harvest rates of thls 
Species. 



Estimatinq Numbers of Sorinq and Fall Chinook Salmon at Trinity 
River Hatchery 

As at the weirs, there is an overlap in the migration of spring 
and fall chinook into TRH. To estimate the respective numbers of 
spring and fall chinook without CWTs entering TRH, we expanded 
the numbers of tags recovered from each returning CWT group by 
the ratio of tagged to untagged chinook salmon when they were 
originally released (same strain, brood year [BY], release site 
and date). For example, 103,040 fall chinook of CWT group 065638 
plus 540,870 unmarked fall chinook were released directly from 
TRH in October 1991. Since there were 5.2 unmarked chinook 
salmon released for every CWTed chinook salmon released (540,870 
unmarked/103,040 marked = 5.2), we multiplied the total number of 
WTed chinook salmon of code group 065638 by 5.2 to estimate the 
number of unmarked chinook of that release group that returned to 
TRH. In doing so, we assumed that return rates to TRH of both 
CWTed fish and their unmarked counterparts were the same. 

If more chinook salmon entered the hatchery on a particular 
sorting day than could be accounted for by the expansion of all 
of the CWT groups, we assumed the additional fish were naturally 
produced. We designated these fish as spring or fall run in the 
same proportions that were determined by the expansion of the CWT 
groups on that day. 

Size Discrimination Between Adult and Grilse Salmon 

We designated the size separating an adult fish from a grilse for 
spring and fall chinook, and coho based on length frequency data 
obtained at the two trapping sites and at TRH, compared against 
length data obtained from groups of CWTed fish that entered TRH 
whose exact age was known. Daily chinook salmon FL data from TRH 
were assigned to either spring or fall chinook only when the 
expansion of the number of CWTs indicated 290% of the chinook 
salmon entering TRH were from either spring or fall runs. 

The length data collected at the weirs and TRH were smoothed with 
a moving average of five, 1-cm in creme;.:^ to determine the nadir 
separating grilse and adults. 

Size Discrimination Between Adult and Immature Steelhead 

All steelhead >41 cm FL were considered adults, and steelhead (41 
cm FL captured at the weirs were assumed to be half-pounders 
(assumed to have migrated to the ocean). Steelhead (41 cm FL 
that entered TRY were classified as sub-adults, since we did not 
know whether they had migrated to the ocean or were resident 
steelhead. 
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Recovery of Tagged Fish 

Weir Recoverv 

We examined dead salmonids recovered against the weir for tags, 
fin clips, and spawning condition, and measured them to the 
nearest cm FL. Heads of adipose fin-clipped (Ad-clipped) 
(potentially hatchery-marked) fish were removed for the recovery 
of the CWT. After examination, the carcasses were cut in half to 
prevent recounting and returned to the river downstream of the 
weir. 

Tasoina Mortalities 

We defined all tagged salmonids recovered dead at the weir or 
reported dead by anglers as tagging mortalities, if there was no 
evidence they had spawned and they were recovered dead (30 days 
after tagging. Tagged fish recovered dead more than 30 days 
after tagging, or those that had spawned, regardless of the 
number days after tagging, were not considered tagging 
mortalities. 

Anqler Tas Returns 

We used the information from Project-tags returned by anglers to 
assess sport harvest. All the tags placed on fish at the weirs 
were inscribed with our address so anglers could return the tags 
to us. All anglers that returned tags were sent questionnaires 
requesting the date and location of their catch and whether they 
harvested (killed) or released their catch. The questionnaire 
informed them of the fish's tagging date and location. 

Tags returned to us through 30 April 1995 were used to assess 
harvest and catch-and-release rates. Tags returned after that 
date were processed for payment but not used for analysis. This 
date was chosen due to time constraints associated with the 
completion of this report. 

Trinitv River Hatchery 

The TRH fish ladder was open from 6 September 1994 through 
13 April 1995. Hatchery personnel conducted fish sorting and 
spawning operations generally two days per week. We considered 
the initial day a fish was observed during sorting as the day it 
entered the hatchery. 

On all sorting day?, salmon and stselhrad entering TRH were 
identified to specles, sexed, and examined for tags and fin 
clips. We measured all salmon to the nearest cm FL, except those 
that were Project-tagged fish from the weirs. Project-tagged 
salmon and steelhead recovered at TRH were assigned the FL 
recorded for them at the weir where they were originally tagged. 



During each sorting week, we gave a distinguishing fin-clip to 
chinook that were placed in ponds to ripen, so the week they 
initially entered the hatchery (i.e., were sorted) could be 
determined when they were spawned. 

On the day they were spawned, we removed the heads of all Ad- 
clipped salmon and placed each in a plastic bag with a serially 
numbered tab noting the date and location of recovery, species, 
sex, and FL. Project personnel later performed CWT extraction 
and decoding. 

Statistical Analyses 

Effectively Tassed Fish 

We estimated the number of effectively tagged fish by subtracting 
from the total tagged, those fish we classified as tagging 
mortalities, tagged-fish recovered downstream of the tagging 
site, and angler-caught-and-released fish. 

Run-size Estimates 

We determined the run-size estimates in 1994-95 by using 
Chapman's versiongl of the Petersen Single Census Method: 

N = fM+1) (C+1) , where 
(R+l) 

N = estimated run-size, M = the number of effectively tagged 
fish, C = the number of fish examined at TRH, and R = the number 
of Project-marked fish recovered in the hatchery sample. 

We attempted to tag and recover enough fish to obtain 95% 
confidence limits within +lo% of the run-size estimate. We used 
criteria established by Chapman (1948) to select the type of 
confidence interval estimator. 

We examined the grilse and adult composition of the effectively 
tagged salmon, the sample of Project-tagged salmon recovered at 
TRH, and the untagged sample of salmon at TRH to determine if the 
run-size estimate should be stratified by grilse and adults. 
Run-size estimates were stratified by grilse and adult salmon 
when: 1) the proportions of grilse and adult salmon in each of 
the above samples were significantly different statistically; and 
2) there were sufficient grilse and adult salmon recovered in the 
Project-tagged sample at TRH to obtain 95% confidence limits of 
+lo% of each of the stratified portions of the run-size estimate. - 

61 Chapman, D: G. 1951. !? roperties of the hypergeometric aistributlon with ap lications o zoological census. Univ. Cali 
Publ. Stat. 1:131-169, As cited in Ricker (1975). 



If we were not able to stratify the salmon run-size estimate by 
grilse and adults, we used the proportions of grilse and adult 
salmon trapped at each weir to estimate the numbers of grilse and 
adults comprising the run upstream of that respective weir. 

All steelhead run-size estimates were for adults only. This 
year, we made independent estimates of naturally- and hatchery- 
produced steelhead. Since the 1989 BY, all TRH-produced 
steelhead have been fin-clipped. This allowed us to distinguish 
naturally produced (non-fin-clipped) from hatchery-produced (fin- 
clipped) steelhead at the weirs. We used the proportion of non- 
fin-clipped and fin-clipped steelhead observed at each weir to 
estimate the numbers of naturally and hatchery-produced steelhead 
in the run upstream of that respective weir. 

For the run-size estimates, we assumed that: 1) fish trapped and 
released from the weir were a random sample representative of the 
population; 2) tagged and untagged fish were equally vulnerable 
to recapture at TRH; 3) all Project tags were recognized upon 
recovery; 4) tagged and untagged fish were randomly mixed 
throughout the population and among the fish recovered at TRH; 
and 5) we accounted for all tagging mortalities. 

Ansler Harvest and Catch-and-Release Rates and Harvest Estimates 

Generally, anglers will return reward tags at a rate higher or 
nearly equal to that of non-reward tags. When this was the case, 
we used only reward tag returns to determine harvest rates. When 
non-reward tags were returned at higher rates than reward tags, 
we combined the two to determine harvest rates. 

We computed the harvest rate for each species (and race of 
chinook) by dividing the number of angler-returned tags from 
harvested fish by the number of fish we effectively tagged. We 
calculated independent harvest rates for grilse and adult salmon. 

The assumptions for the numbers of effectively reward- and non- 
reward-tagged fish released were the same as those for 
determining the run-size estimate (See "Run-size Estimates" 
above). 

We computed the catch-and-release rate for each species (and race 
of chinook) by dividing the number of angler-returned reward tags 
from caught and released fish by the number of fish effectively 
reward-tagged plus the number of fish reported as released. 

We estimated the numbers of fish harvested upstream of each weir 
by multiplying the harvest rates (for each species and race) by 
their respective run sizes upstream of each weir. 



Other Analyses 

The mean FLs of samples were compared statistically using a 
Student's t-test with the assumption of unequal variances (Dixon 
and Massey 196 . V? did not conduct comparisons for sample 
sizes <20 fish and cifferences in such cases were not considered 
statistically different. 

Use of Standard Julian Week 

Weekly sampling data collected by Project personnel at the weirs 
are presented in Julian week (JW) format. Each JW is defined as 
one of a consecutive set of 52 weekly periods, beginning 
1 January, regardless of the day of the week on which 1 January 
falls. The extra day in leap years is included in the ninth week 
(Appendix 1). This procedure allows inter-annual comparisons of 
identical weekly periods. 

RESULTS AND DISCUSSION 

Trapping and Tagging 

Chinook Salmon 

S~rins-Fall Chinook Separation. Analysis of known-race WCW- 
tagged chinook showed that beginning JW 36 (3-9 Sept 1994) and 
continuing thereafter, the proportion of fall chinook exceeded 
that of spring chinook. Therefore, for the purposes of this 
report, the 319 chinook trapped prior to JW 36 at WCW were 
considered spring-run while the 2,165 chinook trapped that week 
and after were considered fall chinook (Table I, Figure 3). 

Spring chinook were the predominant race at JCW through JW 38 
(17-23 Sept 1994) after which fall chinook became predominant. 
The 833 chinook trapped through JW 38 at JCW were considered 
spring chinook while the 419 chinook trapped after JW 38 were 
considered fall chinook for the purposes of this report (Table 2, 
Figure 3). 

Run Timina. The spring chinook run at WCW was limited to the 
first five weeks of trapping. Fall chinook average weekly catch 
at WCW peaked (90.4 fishlnight) during JW 38 (17-23 Sept 1994), 
remained relatively high (>35 fish/night) through JW 43 (22-28 
Oct), and then rapidly decreased following JW 44 (29 Oct - 4 Nov) 
to less than 2.0 fish/night for the remainder of the season 
(Table 1, Figure 4). 

At JCW, spring chinook average weekly catch peaked (44.5 
fishlnight) during JW 26 (25 Jun - 1 Jul 1994), decreased to 14.' 
fishlnight during JW 28 (9-15 Jul), then leveled off to between 
1.5 and 11.0 fish/night through JW 38 (17-23 Sept). Fall chinook 



TABLE 1 Weekly summary of spring and fall ch~nook trapped in the Tnn~ty Rlver at W~llow 
Creek Wer dunng the 1994-95 season a/ - - 

Averaqe 
Jul~an Nights Number trapped catch 
week lncluswe dates trapped Gnlse b l  Adults Total (fishln~ght) 

Spring-Run Chinook c/ 

35 08/27 - 09102 5 38 66 104 -. 20.8 
Subtotal: 23 119 200 31 9 

Fall-Run Chinook d 

09/03 - 09/09 5 
09110 - 09/16 5 
09/17 - 09/23 5 
09/24 - 09/30 5 
10/01 - 10107 5 
10108 - 10114 5 
10115 - 10121 5 
10122 - 10128 5 
10129 - 11/04 5 
11/05 - 11/11 3 
11112 - 11118 3 
11/19 - 11/25 5 
11/26 - 12/02 d l  0 
72/03 - 12/09 2 
12/10 - 12/16 2 - 

Sub-total: 60 
Sub-rnean - 36 1 

Grand Total 83 859 1625 2.484 
Cornbmed Mean: 29 9 

a/ Trapping at Willow Creek Weir took place from 3 August (Julian week 31) through 
11 December (Julian week 50) of 1994. 

b/ Spring-run chinook less than or equal to 56 cm FL were considered grilse; fall-run chinook 
less than or equal to 59 cm FL were considered giilse. 

C/ There was actually a temporal overlap of spring- and fall-run chinook during Julian weeks 
32 through 39. For the purpose of analysis, all chinook caught through .Julian week 35 were 
considered spring-run chinook; those caught after that were considered fall-run chinook. 

d l  No trapping was attempted during Julian week 48 due to high flows. 
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TABLE 2. Weekly summary of spring and fall chinook trapped in the Trinity River at Junction 
City Weir during the 1994-95 season. a1 -~ 

Average 
Julian 
week Inclusive dates 

Spring-Run Chinook d 
05/21 - 05/27 
05/28 - 06/03 
06/04 - 06/10 
06/11 - 06/17 
06/18 - 06/24 
06/25 - 07/01 
07/02 - 07/08 
07/09 - 07/15 
07/16 - 07/22 
07/23 - 07/29 
07/30 - 08/05 
08/06 - 08/12 
08/13 - 08/19 
08120 - 08/26 
08/27 - 09/02 
09/03 - 09/09 
09/10 - 09/16 
09/17 - 09/23 

Subtotal: 

Nights Number trapped 
trapped Grilse b l  Adults Total 

catch 
(fishlnight) 

Subrnean: -. 11.6 

Fall-Run Chinook d 
39 09/24 - 09/30 4 15 28 43 10.8 
40 10/01 - 10107 4 13 12 25 6.3 
4 1 10108 - 10114 4 59 60 119 29.8 
42 10115 - 10121 4 63 30 93 23.3 
43 10122 - 10128 3 51 28 79 26.3 
44 10129 - 11/04 3 3 2 5 1.7 
45 11/05 - 11/1 1 4 19 18 37 9.3 
46 11112 - 11/18 4 7 2 9 2.3 
47 11/19 - 11/25 3 3 0 3 1 .O 
48 11/26 - 12/02 3 3 0 3 1 .O 
49 12/03 - 12/09 4 2 0 2 0.5 
50 12/10 - 12/16 2 1 0 1 0.5 

Subtotal: 42 239 180 419 
Submean: 10.0 

-- 
Grand Total: 114 459 793 1,252 
Combined Mean: 11.0 

a/ Trapping at Junctlon City Weir took place from 24 May (Julian week 21) through 13 
December (Julian week 50) of 1994. 

b/ Spring-run chinook grilse were less than or equal to 56 cm FL; fall-run chinook grilse 
were less than or equal to 59 cm FL. 

d There was actually a temporal overlap of spring- and fall-run chinook during Julian weeks 
35 through 40. For the purpose of analysis. all chinook caught through Julian week 38 were 
considered spring-run chinook; those caught after that were considered fall-run chinook. 
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average weekly catch peaked at 29.8 fish/night during JW 41 (8-14 
Oct), remained near that level for two weeks and decreased to 
less than 9.4 fish/night thereafter (Table 2, Figure 4). 

Sizes of T r a ~ ~ e d  Fish. The average sizes of the spring chinook 
trapped at WCW and JCW, and that entered TRH varied between 62.3 
and 63.6 cm FL. Based on the analysis of combined FL 
distribution at JCW and TRH, the size separating grilse from 
adult spring chinook was 56 cm (Figure 5). Limited information 
from known-age, hatchery-marked spring chinook that entered TRH 
supported the 56 cm FL separation of adults and grilse 
(Appendix 2). Therefore, this season, we considered spring 
chinook in the Trinity River basin (56 cm FL to be grilse, while 
adults were >56 cm FL. 

Grilse comprised 37.3%, 26.48, and 32.7% of the spring chinook 
observed at WCW, JCW, and TRH, respectively. 

The average sizes of fall chinook trapped at WCW and JCW and that 
entered TRH ranged between 57.6 and 62.8 cm FL. Analysis of the 
combined FL distribution for the three sites indicated the size 
separation between grilse and adult fall chinook at 59 cm 
(Figure 6). Size data of known-age, hatchery-marked fall chinook 
entering TRH also supported the 59 cm FL size separation 
(Appendix 3). Therefore, this season, we considered fall chinook 
in the Trinity River basin 559 cm FL to be grilse, while adults 
were >59 cm FL. 

Fall chinook grilse comprised 34.22, 57.0%., and 57.6% of the run 
observed at WCW, JCW, and TRH, respectively. 

Effectivelv Taaqed Fish. We trapped 833 spring chinook at JCW, 
of which 824 (217 grilse and 607 adults) were effectively tagged 
(Appendix 4). The number effectively tagged was adjusted to 
account for tagging mortalities (one fish), poor-condition 
untagged fish (four fish) and fish from which anglers reported 
removing tags (four fish). The effectively tagged-number 
included 267 (32.4%) reward-tagged fish (71 grilse and 196 
adults). 

We trapped 2,165 fall chinook at WCW, 122 of which were released 
untagged, 29 from which anglers had removed the tags and one 
which was a tagging mortality. We effectively tagged 2,013 fall 
chinook (685 grilse and 1,328 adults) at WCW this season 
(Appendix 5). We placed reward tags on 669 (233 grilse and 436 
adults), or 33.2%, of the effectively tagged fall chinook at WCW. 

We trapped 419 fall chinook at JCW, of which 377 (211 grilse and 
166 adults) were effectively tagged (Appendix 5). The fish not 
effectively tagged included 42 fish released untagged. Reward 
tags were placed on 125 (65 grilse and 60 adults), or 33.2%, of 
the effectively tagged fall chinook at JCW. 
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Incidence of Taus and Fin C ~ ~ D S .  Twelve of the 286 (4.2%) 
spring chinook salmon effectively tagged at WCW were recaptured 
at JCW. Length of time for migration between the weirs for these 
fish ranged from 10 to 61 d, averaging 31 d. Thirty-three (1.6%) 
of the 2,013 fall chinook effectively tagged at WCW were 
recovered at JCW. Length of time to travel between the weirs for 
these fish ranged from 7 to 51 d, averaging 24 d. 

Ad-clipped fish comprised 7.2% (23/319) of the spring chinook 
seen at WCW and 16.9% (141/833) at JCW (Appendix 4) . 
Nine (39.1%) of the 23 Ad-clipped spring chinook tagged at WCW 
were recovered at TRH. Of these, seven were spring chinook from 
TRH and two had shed their CWTs (Table 3). Seventy-nine (56%) of 
the 141 Ad-clipped JCW-tagged spring chinook were recovered at 
TRH. These included one naturally produced chinook of unknown 
race, 64 spring chinook of TRH origin and 14 which had shed their 
CWTs . 
Ad-clipped fish comprised 8.4% (181/2165) of the fall chinook 
seen at WCW and 7.4% (311419) at JCW (Appendix 5). One hundred- 
seven (59.1%) of the 181 Ad-clipped fall chinook tagged at WcW 
were recovered at TRH. Of these, 98 were fall chinook from TRH 
and nine had shed their CWTs (Table 3). Eighteen (58.1%) of the 
31 Ad-clipped fall chinook which were tagged at JCW were 
recovered at TRH. Of these, 15 were fall chinook from TRH and 
three had shed their tags (Table 3). 

Incidence of Gill-net Wounds and Hook Scars. Seventy-three 
(8.8%) of the 833 spring chinook trapped at JCW had gill-net 
wounds. The average size of gill-net-wounded vs. non-wounded 
spring chinook was 67.6 and 62.4 cm FL, respectively. The size 
difference between the two was statistically significant 
(T=4.599, P<0.005, d.f.=130). At WCW, 52 (16.3%) of the spring 
chinook bore gillnet wounds. The size difference between wounded 
and non-wounded fish at WCW was also statistically significant 
(T=3.277, P<O.OOS, df=llO). 

For fall chinook, 10.5% (228/2165) and 4.5% (191419) of the fish 
trapped at WCW and JCW, respectively, were gill-net-wounded. As 
with spring chinook, gill-net-wounded fish were larger on average 
than non-wounded fish. At both weirs the difference between 
sizes of wounded and non-wounded fish was statistically 
significant (JCW: T=4.45, P<O.005, d.f.=29; WCW: T=9.23, P<0.005, 
d. f .=38O) . 
One of the 833 (0.12%) spring chinmk and one of the 419 (0.24%; 
fall chinook trapped at JCW had ocean-hook scars. At WCW, one 
(0.31%) of the 319 spring chinook and three (0.14%) of the 2,165 
fall chinook trapped bore ocean-hook scars. Fresh hooking-wour2- 
were observed on three (0.36%) and two (0.63%) of the spring 
chinook observed at JCW and WCW, respectively. Four fall 



TABLE 3. Release data and rewvenes for coded-wire tagged salmon that were trapped in the Trinrty River 
at Willow Creek and Junction City welrs, and recovered at Trinity River Hatchery during the 199495 season. 

Release data 
CVVT a/ Brood Number - 

number Species 

, 0601040103 chinook 
065636 chinook 
065640 chinook 
0601040105 chinook 
0601080304 dl chinook 
065658 chinook 
06010401 06 chinook 
065734 chinook 
065735 chinook 
shed tag e l  chinook 
Total springrun chinook 

065638 chinook 
0601040104 chinook 
065731 chinook 
065732 chinook 
065733 chinook 
065748 chinook 
065749 chinook 
shed tag e l  chinook 
Total falbmn c h i m k :  

Race - -  - 

spring 
spring 
spring 
spring 
spring 
spring 
spring 
spring 
spring 

year Date of fish Site d 

TRH 
TRH 
TRH 
TRH 
TR 

TRH 
TRH 
TRH 
TRH 

Numbers 
recovered from 
tagging site: bi 

WCW JCW 

fall 1990 10/09/91 103.040 TRH 8 1 
fall 1991 06/22/92 206.416 TRH 44 3 
fall 1991 10102/92 58,580 TRH 13 1 
fall 1991 10102/92 56,720 TRH 14 2 
fall 1992 06/16/93 192,032 TRH 13 5 
fall 1992 10101-07/93 54,586 TRH 5 3 
fall 1992 10101-07/93 54,308 TRH 1 

2 3 
107 18 

065760 ooho 1992 03/28/94 54,723 TRH 1 
shed tag who 
Total who: 

a/ CWT=coded-wire tag. 
b1 Tagging site: WCW=Wilb Creek Weir; JCW=Junction Crty Weir. 
c/ Release site: TRH=Trinrty River Hatchery; TR=rnainstem Trinity River between Lewiston Dam and the 

North Fork Trinity River. 
dl The fish with this CWT was a naturally-produced chinook of unknown race. It was considered 

a springrun fish because it was trapped during the time associated with the spring-run. 
el Fish with shed C W s  were designated as spring- or fall-race based on the date they were trapped at 

the weirs. 



chinook at JCW (0.95%) and 42 (1.9%) fall chinook at WCW bore 
fresh hooking-wounds. There was no significant size difference 
between hook-wounded and non-hook-wounded fall chinook at WCW 
(T=1.36, p>0.005, d.f.=43). 

Coho Salmon 

Run timinq. We trapped the first coho at WCW on 30 September 
1994 (JW 39). The average weekly catch peaked (6.2 fish/night) 
two weeks later during JW 41 (8-14 Oct) and then decreased to 
less than 2.0 fishlnight through JW 45 (5-11 Nov) when the last 
coho was trapped (Figure 7). We trapped 57 coho salmon (41 grilse 
and 16 adults) at WCW during the 1994-95 season (Table 4 ) .  

We trapped our first coho at JCW on 24 October 1994 (JW 43), 
about 24 days after coho first appeared at the WCW. The peak of 
the coho run at JCW (4.0 fishlnight) was observed during the same 
week they were first trapped, after which average weekly catch 
was less than 2.0 fish/night through the.last week of trapping. 
We trapped 32 coho (19 grilse and 13 adults) at JCW during the 
1994-95 season (Table 5). 

Size of Fish Trawwed. The size ranges and mean FLs of coho 
trapped at WCW and JCW were similar (Figure 8, Appendix 6). The 
size separating grilse and adult coho was based on the combined 
length data from coho trapped at WCW, JCW and that entered TRH. 
The combined data showed the size separation between grilse and 
adults was 54 cm (Figure 8). Limited length data from CWTed coho 
recovered at TRH generally supported the length of 54 cm to 
separate grilse from adults (Appendix 7). This year all coho (54 
cm FL were considered grilse, while larger coho were adults. 

Grilse comprised 71.9%, 59.4%, and 54.4% of the coho trapped at 
WCW, JCW, and TRH, respectively. 

Effectivelv Taaqed Fish. We trapped 57 coho salmon at WCW, of 
which 51 (35 grilse and 16 adults) were effectively tagged 
(Appendix 6). Six coho (all grilse) were considered too small to 
tag. The effectively tagged coho included 28 (54.9%) reward- 
tagged fish (15 grilse and 13 adults). 

Thirty-two coho salmon were trapped at JCW, of which three were 
released untagged because they were in poor condition. Thus, 29 
coho (17 grilse and 12 adults) were effectively tagged. The 
effectively tagged fish included 17 (58.6%) that were reward- 
tagged (nine grilse and eight adults). 
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TABLE 4. Weekly summary of coho salmon trapped in the Trinity River at Willow Crerl, 
Weir during the 1994-95 season. a/ --- 

Julian 
week 
31-38 

39 
40 , 
41 
42 
43 
44 
45 

Inclusive dates 
07130 - 09/23 
09/24 - 09/30 
10101 - 10107 
10108 - 10114 
10115 - 10121 
10122 - 10128 
10129 - 11104 
I l l 0 5  - 11111 

Totals: c l  
Mean: c/ 

Nights Number trapped -- 
trapped Grilse b/ Adults Total 

38 0 0 0 

Averag 
catch 

(fishlnig t 
0.0 

a/ Trapping at Willow Creek weir took place from 3 August (Julian week 31) through 
11 December (Julian week 50) of 1994. 

b l  Coho grilse were less than or equal to 54 cm FL; larger fish were adults. 
c/ Based on trapping data from Julian weeks 39 through 45. 

TABLE 5. Weekly summary of coho salmon trapped in the Trinity River at Junction City 
Weir during the 1994-95 season. a/ - 

Average 
Julian Nights Num ber trapped catch 
week Inclusive dates trapped Grilse b i  Adults Total (fishlnight 
21-42 05/21 - 10121 88 0 0 0 0.0 

10122 
10129 
11/05 
11/12 
l l I l 9  
1 1/26 
12/03 
1 211 0 

Totals: c/ 
Mean: c/ 

a/ Trapping at Junction City Weir took place from 24 May (Julian week 21) through 
13 December (Julian week 50) of 1994. 

b l  Coho grilse were less than or equal to 54 cm FL; larger fish were adults. 
c l  Based on trapping data from Julian weeks 43 through 50. 
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Incidence of Taas and Fin Clius. None of the coho trapped at 
JCW had originally been tagged at WCW. 

We trapped four Ad-clipped coho at WCW (three grilse and one 
adult) which comprised 7.0% of the total WCW coho catch (Appendix 
6). At JCW, 9.4% (3132) of the coho trapped were Ad-clipped (two 
grilse and one adult). One Ad-clipped coho tagged at each weir 
was recovered at TRH; the one WCW Ad-clipped coho was of TRH 
origin, while the Ad-clipped coho tagged at JCW had shed its CWT 
(Table 3). 

Incidence of Gill-net Wounds and Hook Scars. None of the coho 
observed at either WCW or JCW were gill-net-wounded or hook- 
scarred. 

Fall-run Steelhead 

Run Timina. With the exception of JW 48 (26 Nov-2 Dec 1994), 
when no trapping was attempted, we caught steelhead every week of 
trapping at WCW (Figure 9). Two major peaks of immigration were 
observed, occurring during JW 31 and 32 (30 Jul-12 Aug), and 
again during JW 44 (29 Oct-4 Nov). Average weekly catches 
exceeded 15.0 fishlnight in both instances. We trapped 631 
steelhead (603 adults and 28 half-pounders) at WcW this season 
(Table 6). We caught steelhead intermittently and in relative3 
low numbers at JCW this season. Average weekly catch peaked JW 
45 (5-11 Nov 1994) at 3.8 fish/night (Figure 9). We trapped 89 
steelhead, including 82 adults and seven half-pounders at JCW 
during the 1994-95 season (Table 7). 

Size of Fish Trauued. Steelhead caught at WCW, JCW, and TRH 
averaged 56.8, 54.4 and 56.6 cm FL, respectively (Figure 10). 
Sub-adult steelhead (5  41 cm FL) made up 4.49, 7.9% and 5.7% of 
the steelhead trapped at WCW, JCW and TRH respectively. 

Effectivelv Tasaed Fish. We trapped 603 adult steelhead at WCW 
of which 545 were effectively tagged (Appendix 8). There were no 
tagging mortalities, 11 fish were not tagged, and anglers 
reported removing tags from 47 fish. All of the effectively 
tagged adults were reward-tagged. 

We trapped and reward-tagged 82 adult steelhead at JCW this 
season. There were no tagging mortalities and three tags were 
removed by anglers, leaving 79 effectively tagged steelhead 
(Appendix 8) . 
Incidence of Tass and Fin Clips. Nine cf t h e  545 (1.7%) adult 

steelhead that were originally tagged at the WCW were recaptured 
at the JCW. Migration time ranged from 11 to 63 d, averaging 37 
d. 
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Table 6. Weekly summary of steelhead trapped in the Trinity River at Willow Creek Welr during 
the 1994-95 season. a/ - 

Jullan 
week 
?I 

Nights 
trapped 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
3 
5 

/C - - 
2 
2 
83 

Number trapped 
Half- 

Total 
57 
77 
49 
26 
33 
63 
16 
19 
17 

Average 
catch 

Mean: 7.6 
a/ Trapping at Willow Creek weir todc place from 3 August (Julian week 31) through 

I I Deoember (Jullan ween 50) of 1994. 
b/ Half-pwnder steelheaa were less than or equal to 41 can FL; larger fish were adults. 
d No lrapplng was altempled during Julian week 48 due to high flows. 

Table 7. Weekly sumrnaryof steelhead trapped in the Trinlty River at Junmon City Weir during 
the 1994-95 season. 

Julian 
week 
21 

22 
23 
74 

Totals. 

Nights 

-Y@ 
Average 

catch - 
00 
0 0  
0.0 
0.8 
1 .o 
0.8 
1.3 
1.5 
0.3 
0 0  
05 
0.8 
0.3 
0.0 
0.5 
1.3 
0.5 
1 .o 
2.0 
1.5 
1.3 
10 
0.7 
3.8 
0.3 
0.7 
0.7 
0.3 
0.5 

Mean 0 8 .- . - - - - - - -. - - -- - - - .- . - . . .- -- - 
a Trapp~ng al Junctlon C l y  Wed :oak place horn 24 May "u, an nee% 21 L?roLgn 

'3  December IJUI an weer, 50) of I894 
D. nalf-podnaer steeneaa were .ess man or eabal to 4 1 m I - arser fisn *ere aaulls 
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We observed fin-clips on 210 adult and three subadult steelheaa 
at WCW, and 69 adults and three subadults at JCW (Appendix 8). 
The majority of adult, fin-clipped steelhead (88.1% at WCW and 
89.9% at JCW), were from the 1990 or 1992 brood year released 
from TRH in April 1993 (Appendix 9). Assuming that all the TRH- 
produced steelhead captured at the weirs were fin-clippedz', 
34.8% (210/603) and 84.1% (69/82) of the adults observed at WCW 
and JCW, respectively, were TRH-produced. 

Incidence of Gill-net Wounds and Hook Scars. Ten (1.6%) of the 
steelhead trapped at WCW and one (1.1%) of the steelhead trapped 
at JCW had gill-net wounds. 

Three (0.48%) of the steelhead at WCW and four (4.5%) of the 
steelhead at JCW bore fresh hook-scars. 

Recovery of Tagged Fish 

Tau Returns bv Analers 

Analer Harvest Reaulations. Department of Fish and Game 
fishing regulations can affect the return of tags each year by 
limiting harvest. Special quota restrictions were in place 
during the 1994-95 season which served to decreased the number of 
adult chinook caught by anglers (Appendix 10). 

S~rins Chinook. Anglers returned 37 tags from harvested spring 
chinook tagged at JCW (23 grilse and 14 adults). These included 
18 reward and 19 non-reward tags. We estimated the harvest rate, 
based on the return of reward tags, at 3.1% (6/196) for adults 
and 16.7% (12/72) for grilse. 

Anglers returned four additional tags from spring chinook (two 
grilse and two adults) that were caught and released. We 
estimated that the catch-and-release rate for spring chinook 
upstream of JCW, based on the return of reward tags, was 0.5% 
(1/197) for adults and 2.7% (2174) for grilse. 

Fall Chinook. Anglers returned 50 tags (25 reward and 25 non- 
reward) from harvested fall chinook salmon (34 grilse and 16 
adults) tagged at WCW. Based on the return of the reward tags 
(from eight adults and 17 grilse) the estimated harvest rate of 
fall chinook upstream of WCW was 1.8% for adults and 7.3% for 
grilse. 

Anglers returned an additional 13 reward tags (six adults and 
seven grilse) from fish that were caught and released. We 

2/  This seems a safe assumption since 97.7% of the steelhead 
recovered at TRH bore fin-clips indicating they were of TRH 
origin (see p. 107). 



estimated that the catch-and-release rate of fall chinook 
upstream of WCW was 1.4% (61442) and 2.9% (71240) for adults and 
grilse, respectively. 

Only one tag (non-reward) was returned from a JCW-tagged fall 
chinook grilse that was harvested. Based on the returns of both 
reward and nonreward tags, we estimated that the harvest of fall 
chinook upstream of JCW was 0.5% (11211) for grilse. We 
concluded that no adult fall chinook (tagged at JCW) were 
harvested. 

Based on tag returns, anglers did not catch and release any of 
the fall chinook that had been originally tagged at JCW. 

Coho Salmon. None of the tags placed on coho salmon at WCW or 
JCW were returned by anglers. We therefore concluded that no 
coho salmon were harvested, or caught and released, upstream of 
the WCW in the Trinity River basin during the 1994-95 season. 

Fall-run Steelhead. Anglers returned 70 tags from harvested 
WCW-tagged steelhead. Based on the reward tags returned (only 
reward tags were used on steelhead), we estimated that anglers 
harvested 12.8% of the steelhead migrating upstream of WCW. 
There was little difference in the harvest of unmarked and fin- 
clipped steelhead. Twenty-five (13.3%) of the 188 tags applied 
to fin-clipped steelhead were reported harvested by anglers, 
while 45 (12.6%) of the 357 tags applied to unmarked steelhead 
were reported as harvested. 

There apparently was a substantial catch-and-release fishery for 
steelhead in the Trinity River. Based on the return of tags by 
anglers who reported releasing their fish, 7.9% of the steelhead 
migrating upstream of WCW were caught and released at least 
oncg'. 

Anglers returned seven tags from harvested JCW-tagged steelhead. 
We estimated that the harvest rate was 8.9% for steelhead 
upstream of JCW. 

Three of the steelhead (3.7%) tagged at JCW were reported caught 
and released by anglers. 

Trinitv River Hatcherv 

Swrina Chinook. Based on CWT recoveries, spring chinook began 
entering TRH during JW 36 (3-9 Sept 1994) and continued through 
JW 43 (22-28 Oct) (Figure 11; Table 8 ) .  We estimated that 2,887 

81 Since the anglers removed the tags from caught-and- 
released fish we had no way to determine if these fish were 
caught again. 
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FIGURE 11. Estimated numbers of spring- and fall-run chinook salmon that 
entered Trinity River Hatchery each week during the 1994-1 995 season, 
based on expansion of numbers of coded-wire tagged fish recovered. 



TABLE 8. Recoveries of coded-wire-tagged, Trinity River Hatchery-produced, sprlng-run chinook salmon at Trinity River Hatchery during the 1994-95 season. a1 

- --- - - -- ~ -~ 

Jul~an week Coded-wire tag number - - -- - -. - . - - . - -. ~ ~~ 

of e-f Inclusive- 601040103 - 065636 --- 065640 0601040105 065658 0601040106 065734 
~ -- 

Totals. 

a/ The f~sh ladder was open from 6 September 1994 (JW 36) through 13 April 1995 (JW 15) 

b/ Entry week was the week thal fish were initially sorted, although they may have actually entered the hatchery during the previous sorting week. 
c/ No CWTs were recovered from the Ad-clipped fish. Chinook with shed tags recovered after 14 October 1994 (JW 41) were considered fall-chinook and are 

shown in Table 10 



spring chinook (944 grilse and 1,943 adults) entered TRH during 
the 1994-95 season. 

We recovered 50 (17.5%) of 286 WCW-tagged spring chinook at TRH 
(Table 9). The mean FL of the project-tagged spring chinook from 
WCW that entered TRH was 4.2 cm less than the mean of those 
effectively tagged at the weirs (Appendix 4). 

We recaptured 350 spring chinook (90 grilse and 260 adults) at 
TRH that we had tagged at JCW, including five fish which had been 
tagged at WCW, and recovered at both JCW and TRH (Table 9). 
Thus, we recovered 42.5% of the spring chinook which were 
effectively tagged at JCW (Appendix 4). The mean FLs of 
effectively tagged JCW fish (62.9 cm) and JCW-tagged fish 
recovered at TRH (62.5 cm) were essentially the same. 

We recovered 644 Ad-clipped spring chinook at TRH, from which 566 
CWTs were recovered (Table 8). The greatest returns of CWTed 
fish were from the 1991 and 1992 BYs that had been released as 
fingerlings. 

Fall Chinook. Based on the recovery of CWTs, the first fall 
chinook entered TRH during JW 39 (24-30 Sept 1994), the run 
peaked JW 44 (29 Oct-4 Nov), and decreased steadily through JW 48 
(26 Nov-2 Dec), when the last CWTed chinook entered the hatche. 
(Table 10, Figure 11). We estimated that 7,706 fall chinook 
(4,442 grilse and 3,264 adults) entered TRH during the 1994-95 
season. 

We recaptured 707 fall chinook (300 grilse and 407 adults) at TRH 
that we had tagged at WCW (Table 9), which was 35.1% of those 
effectively tagged at the weir. These Project-tagged fish 
recovered at TRH averaged 60.4 cm in FL, 2.6 cm smaller than the 
mean size of those effectively tagged at the weirs (Appendix 5). 

We recaptured 171 (109 grilse and 62 adults) JCW-tagged fall 
chinook (45.4% of those effectively tagged) at TRH (Table 9). 
These counts included 16 fall chinook that had been previously 
tagged and released at WCW. The Project-tagged fish recovered at 
TRH averaged 56.0 cm in FL, 1.8 cm smaller than the mean size of 
those effectively tagged (Appendix 5). 

We recovered 989 Ad-clipped fall chinook at TRH, from which 891 
CWTs were recovered (Table 10). TRH fingerling-released CWT- 
group 0601040104 (1991 BY) and yearling-released group 065733 
(1992 BY) comprised 37.0% and 26.4%, respectively, of the CWTed 
fall chinook recovered. 

Coho Salmon. The first coho entered TRH during JW 42 (15-21 
Oct 1994), peaked during JW 44 (29 Oct-4 Nov), remained 
relatively high the next four weeks, and then decreased 
thereafter until JW 1 (1-6 Jan 1995) when the last coho was noted 



TABLE 9 Total numbers and numbers of Project-tagged chinook and coho salmon that entered Trinity River Hatchery (TRH) 
during -- .~~~ -~ the - 1994-95 season. a1 .- 

Julian week 
of entrycl ~ Inclusive dates 

36 09/03/94 - 09/09/94 
37 09/10/94 - 09/16/94 
38 09/17/94 - 09/23/94 
39 09/24/94 - 09/30/94 
40 10101194 - 10/07/94 
4 1 10/08/94 - 10/14/94 
42 10/15/94 - 10121194 
43 10122194 - 10128194 
44 10/29/94 - 11/04/94 
4 5 11/05/94 - 1111 1/94 
46 11/12/94 - 11/18/94 
47 11/19/94 - 11/25/94 
4 8 11/26/94 - 12/02/94 
4 9 12/03/94 - 12/09/94 
50 1211 0194 - 12116194 
5 1 12/17/94 - 12/23/94 
52 12/24/94 - 12/31/94 
1 01/01/95 - 01/07/95 

Totals: 

Numbers of chinook salmon 
Total Spring-run from Fall-run from 
entering .- t ~ q j n g  site bl taggin2 site - 
TRHdl  JCW WCW JCW -- - ---- . WCW 

- - - 
436 45 
399 44 1 
421 55 0 
957 109 (3)e/ 15 1 
631 65 (2) 19 2 (1) 9 
331 17 5 5 (2) 11 
725 12 6 32 (5) 69 

1,291 1 2 45 (1) 120 
2,311 1 2 56 (5 )  192 
1,805 1 15 (2 )  184 
1,073 16 103 

179 15 
34 3 

0 
0 
0 
0 

.- - -~ - 

a/ fhef ishladderwas o ~ e n  6 Se~ternber 1994 (JW 36) through 13 April 1995 (JW 15). 

u m b e r s  - of - coho -- salmon - - - - 

Total From tagging 
entering 
TRH d l  

5 
3 

59 
44 
33 
31 
48 
37 
15 
15 
0 
4 - 

294 

b l  Tagging site:  unct unction city Weir, WCW=W~IIOW creekweir  
cl  Entry week was the week that fish were initially sorted, although they may have actually entered the hatchery during the 

previous sorting week. 
d l  Numbers shown include tagged fish recovered in the same week. 
e l  Numbers in parenthesis are fish tagged and released at WCW that were recaptured and re-released at JCW, and that 

subsequently entered TRH. They are included in the total entering TRH. 



TABLE 10. Recoveries of coded-wire-tagged, Trinity River Hatchery-produced, fall-run chinook salmon at Trinity River Hatchery 
during - ~ -~ the 1994-95 seasons, . a1 -~ ~ ~- 

~ ~- ~ 

Broodlear 
~ 

1990 
~ ~ -~ . ~~ ~ ~~ - - ~ -  1991 ~ 1992 

Julian week ~ Coded-wire tag number Shed 
of entry ~~ . -~ bl Inclusive dates 065638 OF01040104 065731 065732 065733 065748 065749 t a g s  c l  Total 

Totals. 

a1 The fish ladder was open from 6 September 1994 (JW 36) through 13 April 1995 (JW15). 
bl Entry week was the week that fish were initially sorted, although they may have actually entered the hatchery during the previous 

sorting week. 
c l  No CWT were recovered from the Ad-clipped fish. Chinook with shed tags recovered before 15 October 1994 (JW 42) were 

considered spring-run and are shown in Table 8. 



(Table 9). We recovered 294 coho (160 qrilse and 134 adults) at 
TRH during the 1994-95 season. 

We recovered 17 WCW-tagged coho (14 grilse and three adults) at 
TRH (33.3% those effectively tagged). Their mean FL (48.9 cm) 
was 2.0 cm less than the mean FL of WCW effectively tagged coho 
(Appendix 6). 

We recovered 6 coho (four grilse and two adults) at TRH that had 
been tagged at JCW, 20.71 of those effectively tagged (Table 9). 
These fish ranged in size from 43 to 69 cm FL and averaged 51.2 
cm FL, essentially the same as the mean size of effectively 
tagged coho at JCW (Appendix 6). 

We recovered 15 CWTs from the 18 Ad-clipped coho that entered TRH 
(Table 11). The CWTs represented two tag-groups: code numbers 
065662 (1991 BY) and 065760 (1992 BY). 

Fall-run Steelhead. The steelhead run into TRH began JW 39 
(24-30 Sept 1994) and ended JW 14 (2-8 April 1995) after which 
the fish ladder was closed. A total of 436 steelhead (25 sub- 
adults and 411 adults) entered TRH during the 1994-95 season 
(Table 12). 

Fifty-two WCW-tagged steelhead (9.5% of those effectively tagged) 
entered TRH (Table 12). They ranged in size from 53 to 71 cm FL, 
with a mean of 58.9 cm FL, 1.1 cm larger than those effectively 
tagged at WCW (Appendix 8). We recovered 23 Project-tagged 
steelhead from JCW (29.1% of those effectively tagged) at TRH 
(Table 12). These fish ranged from 53 to 67 cm FL with a mean of 
58.2 cm FL, 0.5 cm larger than the effectively tagged fish 
(Appendix 8). 

We recovered 403 adult (>41 cm FL) steelhead at TRH that had been 
fin-clipped as juveniles by Trinity Fisheries Investigation 
Project (TFIP) personnel (another element of CDFG working within 
the Trinity River basin). Fin-clipped steelhead accounted for 
98.1% of the adult steelhead entering TRH (97.7% of adults and 
sub-adults combined). The bulk of the fin-clipped recoveries 
(3601403) were from the 1992 BY marked with an adipose plus left 
ventral fin-cli$ released as yearlings in 1993 (Appendix 9). 
Sizes of all Ad+LV fin-clipped steelhead recovered at TRH ranged 
from 36-75 cm FL, averaging 57.7 cm FL (Appendix 11). 

91 It is possible that some steelhead with this fin-clip were 
from-the 1990 BY released from TRH in March of 1991. 



TABLE 11. Recoveries of coded-wire-tagged. Trinity River Hatchery-produced, coho salmon at Trinity 
River - ~ - ~  Hatche2 ~ duringhe 1994-95 season. a/ ~ - 

~ -. - ~ 

Bro*ear 
~~ 

1991 
- -. . . . -- 1992 -~ 

Julian week Coded-wire - t a g b e r  
of -~ entry - b/ ~ ~- Inclusive dates .~ 065662 0 6 5 7 6 0 -  ~ Shed tags c l  -- Total -~ 

44 10/29/94 - 11/04/94 0 4 1 5 
4 5 11/05/94 - 11/11/94 1 3 1 5' 
46 11/12/94 - 11/18/94 0 0 1 1 
4 7 11/19/94 - 11/25/94 1 2 0 3 
48 1 1/26/94 - 12/02/94 2 0 0 2 
4 9 12/03/94 - 12/09/94 1 0 0 1 
50 12110194 - 12/16/94 0 0 0 0 
5 1 12/17/94 - 12/23/94 0 0 0 0 
52 12/24/94 - 12/31/94 0 0 0 0 
1 01/01/95 - 01/07/95 - 1 0 0 1 .~ - ~ - ~~ --- 

Totals: 6 9 3 18 

~ ~~. 

a/ The fish 1 a d d F w Z o p T i i f r o ~ 6  S e p t e m b e r 1 9 9 4 J ~ 3 6 ~ h ~ h 1 3 A p r i l 1 9 9 ~  (JW 15). 
b/ Entry week was the week that fish were initially sorted, although they may have actually entered the 

hatchery during the previous sorting week. 
c/ No tag was recovered from the Ad-clipped fish. 



TABLE 12. Total numbers and numbers of Project-tagged fall-run steelhead that entered Trinity River Hatchery (TRH) each 
!yeek during the 1994-95 season. a/ 

- -~ ~ - -~ 

dulian week 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

rotals' 

Recoveries from 
Number enterin- t a g g w l t e  b/ 

lncluslve dates -~ Adults dl - S a l t s  ~ d Total JCW - ~ c w - ~  - 

09/24/94 09/30/94 1 0 1 
10/01/94 1 om7194 3 

a/ The flsh ladder was open 6 September 1994 (JW 36) through 13 April 1995 (JW 15). 
31 Taaolna site: JCW=Junctlon Citv Welr. WCW=Willow Creek Welr -* - 
:1 Entry week was the week lhat fish we& Initially sorted, although they may have actually entered the hatchery durlng 

Ihe previous sorting week. 
j/ Steelhead less than or equal to 41 cm FL are considered sub-adults; larger fish were adults. 



Run-size, Angler Harvest, and Spawner Escapement Estimates 

We tagged and recovered too few grilse salmon to stratify our 
estimates by adults and grilse this year. Instead, we combined 
the numbers of adults and grilse tagged and recovered for 
calculating the population estimate, and then proportioned the 
estimate based on the ratio of adults and grilse observed at each 
of the weirs. 

S~rins-run Chinook Salmon 

We estimated that 6,788 (4,995 adults and 1,793 grilse) spring 
chinook (including those harvested) migrated into the Trinity 
River basin upstream of JCW during the 1994-95 season (Table 13). 
Anglers caught and kept an estimated 299 (16.7%) of the grilse 
and 155 (3.1%) of the adults from the spring run. The spawning 
escapement above JCW during the 1994-95 season was estimated to 
be 4,840 adult fish, including 1,943 adult spring chinook that 
entered TRH (Table 14). 

Based on the Normal Approximation, the 95% confidence interval 
for the run-size estimate was 6,140 to 7,472 fisn (Table 13). 

Estimated run size has ranged from 62,692 fish in 1988 to 2,381 
fish in 1991 (Appendix 12). 

Fall-run Chinook Salmon 

We estimated that 21,924 (14,430 adults and 7,494 grilse) fall 
chinook (including those harvested) migrated into the Trinity 
River basin upstream of WCW during the 1994-95 season, and 16,937 
(7,276 adults and 9,661 grilse) of these fish continued their 
migration upstream of JCW (Table 13). We estimated that anglers 
harvested 260 adults (1.8%) and 547 (7.3%) grilse from the 1994 
fall chinook run, including 48 grilse caught upstream of JCW. 
Therefore, we estimated the Trinity River fall chinook spawner 
escapement at 14,170 adult fish upstream of WCW and 7,276 adults 
upstream of JCW, including the 3,264 adult fall chinook that 
entered TRH (Table 14). 

Based on the Normal Approximation, the 95% confidence interval 
for the fall chinook run-size estimate upstream of Willow Creek 
Weir was 20,413 to 23,491 fish (Table 13). 

The fall chinook total (grilse plus adults) run size upstream of 
WCW this year was the highest since 1989 and was approximately 
53% of the mean run size for the 18 years since the current 
program began in 1977. The estimated total run size upstream of 
WCW has ranged from 147,888 fish in 1986 to 9,207 fish in 1991 
(Appendix 13). For adults alone, the estimated run size has 
ranged from 120,382 in 1986 to last year's low of 7,104 fish 
(Appendix 13). 



21 
.- ;%z%jmm ' Z  2 %  m a w  r - m m  a rn 

t- 
c  ~ " 9 -  9 4 O  *"/a. w n!ol 

&-*!a- -*I.- m - w  1 a "? 
-IN 

7 

a 1  I T  i 
m 
N 

i I 
.- 
.- 
w 

. lC 
$ s l ? x  D m u 
3 m m 0  

c x  
3 0 

C Y 

w & I&  0 ' p - 2 8 
G - -  0 s g  s %  

- c 
2 r  = c 

0 
La, = a  " ,%% 
- 

LL 0 
m ?  m z  L L "  

m a ,  m a ,  
urn urn 



TABL.E 14. Estimates of Trinity River basin chinook and co~bo salmon, and adult fall-run steelhead run-size, angler 
harvest and spawner eswements  duringthe 1994-95 season. - ~ ~ ~~ 

B e r  harvest --- 2 a w n e r  escapement -- 
Area of Trinity Rive~ 

basin for run-size 
estimate 

~ ~~~ 

Upstream of 
Junction City Weir 

Species1 
race 
- . ~- 

Spring-run 
chinook 

Fall-run 
chinook 

Fall-run 
ct~ir~ook 

Coho 

Fall-run 
steelhead 

Fall-run 
steelhead 

Harvest Number of Trinity River 
Stratum a1 Run size 
- -- - - - -. . - 

Gr~lse 1,793 
rate b l  fish c l  Natural dl ~  at-cheL Total - 
16.7% 299 550 944 1.494 
3.1% 155 2,897 - - - -- 4,840 1,943 
6.7% 454 3,447 2,887- 6,334 

Adults 4,995 
Total 6,788 

Upstream of 
Willow Creek Weir 

Grilse 7,494 
Adults 14,430 -. - 
Total 21,924 

Upstream of 
Junction City Weir 

Grilse 9,661 
Adults 7,276 
Total 16,937 

Upstream of 
Willow Creek Weir 

Grilse 613 
Adults - 239 
Total 852 

Upstream of 
Willow Creek Weir 

Natural 2,767 
Hatchery 1,477 

Total 4,244 

Upstream of 
Junction City Weir 

Natural 218 
Hatchery 1,155 

Total 1,373 
-- p~ ~ 

a/ Stratum: Grilse = two-year-old salmon. Adults = three years and older salmon. Natural = naturally produced steelhead. 
Hatchery = hatchery-produced steelhead. Natural and hatchery components calculated by proportioning the total 
run size by the ratio of fin-clipped (hatchery) to non-fin-clipped (natural) steelhead observed at the respective weirs. 

b l  Except for fall chinook at Junction City weir, all harvest rates were based on the return of reward-tags. The harvest rate 
of fall chinook at Junction City weir was based on the return of reward plus non-reward tags. 

c l  Caiculated as the run size times the hawest rate. 
dl Calculated as run size minus angler-harvest minus hatchery escapement. 



The estimated total run size upstream of JCW is also the highest 
since 1989. The total run size upstream of JCW has ranged 
between 121,033 and 4,787 fish. For adults alone, run size has 
ranged between 104,469 and last year's low of 3,597 fish 
(Appendix 14) . 
Coho Salmon 

We estimated that 852 (239 adults and 613 grilse) coho migrated 
into the Trinity River basin upstream of WCW during the 1994-95 
season (Table 13). None of the tags applied to coho were 
returned from anglers. We therefore concluded that there was no 
harvest of coho salmon upstream of the WCW this year. The 
spawning escapement estimate for coho upstream of WCW was 239 
adult fish, 134 of which entered TRH (Table 14). 

Based on the Poisson Approximation, the 95% confidence interval 
for the coho run-size estimate upstream of WCW was 552 to 1,423 
fish (Table 13) . 
Estimated coho salmon run size upstream of WCW has ranged from 
59,079 fish in 1987 to this year's low of 852 (Appendix 15). 
This year's number of returning adult coho (239 fish) was also 
the lowest recorded since our monitoring began in 1977. A 
historical low for coho returns was also noted at TRH this year 
and was attributed primarily to the poor contribution of the CWT 
group 065662, returning as three-year-olds (BY 1991). 

We tagged and recaptured too few coho to generate a reliable run- 
size estimate upstream of JCW this year. 

Estimated coho run size upstream of JCW has ranged from a low of 
2,177 fish in 1990 to a high of 26,370 fish in 1988 
(Appendix 16). However, had there been sufficient tag recovery 
numbers to generate a reliable run-size estimate upstream of JCW 
this year, the coho run size would have probably been an all-time 
low (considering the fact that the run size above WCW was only 
852 fish) . 
Adult Fall-run Steelhead 

We estimated that 4,244 adult steelhead, comprised of 2,767 
naturally produced and 1,477 hatchery-produced fish, migrated 
upstream of WCW (Tables 13 and 14). From these, anglers 
harvested an estimated 349 (12.6%) naturally produced and 196 
(13.3%) hatchery-produced adult steelhead. Eight naturally 
produced and 403 hatchery-produced adult steelhead entered the 
hatchery leaving 2,410 naturally produced and 878 hatchery- 
produced steelhead to spawn in the wild upstream of WCW 
(Table 14). 



The 95% confidence interval, based on the Binomial Approximation, 
was between 3,369 and 5,396 adult steelhead upstream of WCW 
(Table 13). 

We estimated 1,373 adult steelhead (218 naturally produced and 
1,155 hatchery-produced fish) migrated upstream of JCW (Tables 13 
and 14). Anglers harvested an estimated 122 adults consisting of 
18 naturally produced and 104 hatchery-produced fish, leaving 840 
adults (192 naturally produced and 648 hatchery-produced) to 
spawn in the wild (Table 14). 

The 95% confidence interval, based on the Poisson Approximation, 
was 943 to 2,129 adult steelhead upstream of JCW (Table 13). 

The adult steelhead run size upstream of WCW this year showed a 
slight improvement over last year's run (4,244 vs. 3,243 fish). 
Intermittent estimates made since 1980 have ranged from 37,276 
fish in 1989 to 3,046 in 1992 (Appendix 17). The run size for 
the past three years (1992-94) has averaged 3,511 fish, 
approximately 30% of the mean estimated run size (11,726 fish) 
that was observed from 1980 through this year (not including 
years in which no estimate was made). 

Steelhead run size upstream of JCW this year was the lowest on 
record. Previous run-size estimates upstream of JCW have range 
from this year's low of 1,373 fish to 13,574 in 1989 (Appendix 
18). 

RECOMMENDATIONS 

Tagging and recapture operations for adult spring-run and 
fall-run chinook and coho salmon, and adult fall-run 
steelhead in the Trinity River basin should be continued 
during the 1995-96 migration season, using the capture sites 
near Willow Creek and Junction City. 

All coho salmon should be tagged with reward tags to ensure 
reliable estimates of harvest and catch-and-release rates. 
A declining Trinity River coho salmon population and the 
possible listing of these coho as threatened or endangered 
are the rationale for this recommendation. 

Continue to trap at WCW for five (instead of four) nights- 
per-week with mid-day weir openings. Preliminary data 
indicated that our trapping efficiency was increased using 
the five-day schedule, while reducing numbers of fish 
"stacking up" downstream of the weir. 
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APPENDIX 1. List of Julian weeks and their calendar date equivalents. -. 

Julian week Inclusive dates 
01-Jan - 07-Jan 
08-Jan - 14-Jan 
15-Jan - 21-Jan 
22-Jan - 28-Jan 
29-Jan - 04-Feb 
05-Feb - 11 -Feb 
12-Feb - 18-Feb 
19-Feb - 25-Feb 
26-Feb - 04-Mar 
05-Mar - 11 -Mar 
12-Mar - 18-Mar 
19-Mar - 25-Mar 
26-Mar - 01-Apr 
02-Apr - 08-Apr 
09-Apr - 15-Apr 
16-Apr - 22-Apr 
23-Apr - 29-Apr 
30-Apr - 06-May 

07-May - 13-May 
14-May - 20-May 
21 -May - 27-May 
28-May - 03-Ju~  
04-Jun - 10-Jan 
11-Jun - 17-Jun 
18-Jun - 24-Jun 
25-Jun - 01-Jul 

Julian week 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 bl 

Inclusive dates 

02-JuI - 08-Jul 

a/ Eight-day week in each leap year (years divisible by 4). 

b/ Eight-day week every year. 



APPENDIX 2. Fmk length (FL) d istnMm of cod-re-tagged. Tnn'w RNer Hatchery-producad, spring-nm chiruak salmon recovered 
at Trine W e r  Hatchery dunng the 199h95 season. ai 

Brood year 
1990 1991 1992 

Coded-wre lag number-age at rebase bl 
FL (cm) 06010401011 f f i s y  ffi564Uy osOl040lOW 0 6 5 6 5 8 ~  06010401061 065734~  06- Tdal 

39 1 1 
40 
41 
42 
43 
44 
45 
4 6  
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

Tmk: 
Mean FL 

af The a h  ladder was open horn 6 Sepl&r 1994 through 13 April 7995 (Julian weeks 37 through 15) 
W Age at release: f = fingerlings, y =yearlings. 



Brood year 
1990 1991 1992 

Coded-wlre tag number-age a l  release hi 

FL (cm) 065638-y 0601040104-1 065731-y 065732-1 065733f C6R48-y 065749-y Total 

40 
41 
42 

43 
44 , 
45 
46 
47 
48 
49 
50 
51 
52 
53 

54 
55 
56 

57 

58 

59 
€4 
61 
62 
63 

M 
65 

€6 
67 

68 
69 
70 
71 

72 
73 
74 

75 
76 
77 

78 
79 
80 
81 

82 
83 
84 

85 
Totals 

Mean FL 

-. 
a~ The hsh ladder was own horn 6 Seplernbor $994 Ulroyh 4 3 %I 1935 (Jriiian w - k  3 i  mmugn 15) 

bl Age at rdeare 1 = Rngerlmgs, y = yearfmgs 



APPENDIX 4 Fork length (FL) dlstnbubon of spnngrun ch~nook salmon trapped and tagged In the Tnnlty Rlver at 
Wlllow Creek and JuncOon C~ty wers and recoverea at Tnnlty Rtver Hatchew (TRH) dunng the 1994-95 season 

Wlllow Creek Weir a1 Junction City Welr b l  - 
Total Effecdve TRH Total Effedve TRH 

FL (an) trapped Addlps ci tags dl r e m v E  trapped Ad-dlps d tags dl recoveries 
37 7 1 1 -. 
38 
39 
40 
41 
42 
43 , 44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Totals: 
Mean FL 

Total grilse el: 119 
Total adults: 200 

a' Trapping at Vvillow Creek Weir tooK place mom Jullan week 31 (3 August) throughJuhan week 50 
(1 1 December) of 1994. Only chinook trapped through Jul~an week 35 were mnsidered spring-run chinook. 

b/ Trapping at Junction Clty Weir took place from Jullan week 21 (24 May) through Julian week 50 
(13 December) of 1994. Only c h l w k  trapped through Jullan week 38 were wnsldered sprinyrunchlnook 

Ci Addip=Adiposo fin-dipped fish. 
ffl The number of effectively tagged fish exdudes fish that were not tagged, tagging mortalities, and 

fish Wid had their tags removed (caugnt and release0 by anglers). 
el Spnng-run ch~nook salmon less than or equal to 56 m FL were considered gnlse: larger fish were adults. 



APPENDIX 5 Fo* length (FL) datnbubon offall-nm chlncck salmon tapped and tagged tn me Tnntty R N H  at M l b w  Creek and 
Juncbon Clty weus, and recovered at Tnnlty h e r  Hatchery (TRH) dunng L% 199495 s e m  

Wlllow Creek Welr ai - 
Effecmetags R H  

FL (cm) Total b a r n  Ad-cltps d dl recoveries 
. . 

Totals. 
Mean FL. 

Tolal gnise pi' 740 
Total adults: 1.425 

Juncbon City Weir bi 
Effeche tags TRH 

dl remveries 
1 

ai Trappng at f i l low Creek Weir look place tram Ju l i n  week 31 (3 Augusl) hmugh Jullan week M (11 December) of 1994 
On4 chlnooK trapped afler Julian week 35 were comldered lallkun chinook. 

bl Trappng at Junction City Weir took place trwn Ju l in  week 21 (24 May) mmugh Julian week 50 (13 December) of 1994 
Only chlnook trapped after Jullan week 38 were constdered lall-mn chlnmk 

d Adcfip=Adipe finclipped flsh 
dl The number of effecbveiy fagged k h  excludes fish ma1 were not tagged, taggrng morlal~bes, and lnh whlch had their fags 

m v e d  (caughl and released by anghn). 
ei Fall-run chinmk salmon !ess man w equal lo 59 cm FL were mnsldered gnlse, l a w  fish were adulu. 



APPENDIX 6. Fork Length (FL) distribution of coho salmon trapped and tagged in the Trinlty River at V'"'w 
Creek and Junction Clty weirs, and recovered at Trinity River Hatchery (TRH)&ring the 1994-95 seas( 

Willow Creek Weir a/ Junction City Weir bl 
Total Effective TRH Total Effective TRH ~ ~~ 

FL (cm) trapped Ad-clips c l  tags dl recoveries trapped Ad-clips c l  tags dl recoveries 
37 1 1 

Totals: 57 
Mean FL: 49.8 

Total grilse el: 41 
Total adults: 16 

a1 Trapping at Willow Creek Weir took place from Julian week 31 (3 August) through Julian week 50 
(1 1 December) of 1994. 

b/ Trapping at Junction City Weir took place from Julian week 21 (24 May) through Julian week 50 
(13 December) of 1994. 

C/ Ad-clip=Adipose fin-clipped fish. 
dl The number of effectivety tagged fish excludes fish that were not taqqed. tagging moitalitiis and 

fish which had their tags removed (caught and released by anglers). 
e l  Coho salmon less than or equal to 54 cm FL were considered grilse: larger fish were adults. 



APPENDIX 7. Fork length (FL) distribution of coded-wire-tagged. Trinity River Hatchery- 
produced coho salmon recovered at Triniv River Hatchery during the 1994-95 season. al 

Brood - Year 
1991 1992 

Coded-wire tag number Shed 
FL (cm) 065662 065760 tags b/ Total 

39 
, 40 

4 1 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

Totals: 
Mean FL: 64.3 42.9 51 7 51.5 

a/ The fish ladder was open from 6 September 1994 through 13 April 1995 (Julian weeks 36 
through 15) 

bl Adipose fin-clipped coho salmon without coded-wire tags. 



Wlllow Creek Weir a! Jundion City Welr bl 
Total EfieUive TRH Total Efimve TRH 

F L a  trapped Findlps cJ 
31 

Totals: 
Mean FL: 

Tdal half-pounders d: 28 
Total aduns: 603 

lags& remvenes trapped F~nzltps ci lags& remvenes 
1 

Y Trapping a1 Wliow Creek Weir took eke from Jullan week 31 (3 Cups thr~ugh Jullan week M (1 1 December) of 1334 
bl Trapp~ng at Jundlon Ci Wer  took place from Jullan week 21 (24'June) through Jul in week 50 (13 December) of 1994 
c/ SIm brood year 1989 all steelhead m!ea%S hum Trinity Rivw H- have been finclipped. 

The number of enedively tagged k h  excludes fish 1MI were m t  lagged, tagging monalnles and fish whim had thev lags 
removed (caught and released by argkrs: 

el Fali-rut1 steelhead less than w equal to 41 m FL were consdered half-pound-; larger fish were aduns. 



APPENDIX 9. Release and recovery data for Trinity River Hatchery-produced, fin-clipped and non-fin-clipped fall-run 
adult ~- steelhead in the T w  River during the ~ 1994-95 season. ~ - - ~ ~ ~ 

Release data ~ - - - ~ R e c o v e r ~ a t a  ~- 

Brood Number of Mean Numbers recovered - ---- at: -~ a1 . ~ 

Fin c l i ~  - ~~ - - - - y e a r  b l  marked fish Date forklengthlcm) -~ WCW JCW ~~ ~ ANGLER ~~ - - TRH ~ ~~ 

Left ventral 1991 959,313 03/16/92 18.4 19 6 4 30 

Adipose+right ventral 1991 13,582 04/12/93 32.2 4 0 1 11 

Adipose d l  2 1 1 2 

Totals: 

- - - .- - - . - ~- - - ~- ~- ~~. ~- - -~ ~ ~ . 

a/ WCW=Willow Creek Weir, JCW=Junction City Weir, ANGLER=Angler-harvested fish, TRH=Trinity River Hatchery. 
These courts are not mutually exclusive. For example, a WCW-caught steelhead could have been trapped and 
counted again at both JCW and TRH. 

b/ Assumed brood year of the returning adults. Because fin clips were repeated every second year at the hatchery, 
fish with the same fin-clips may be from different brood years. 

c l  Mean sizes of each of two release groups. 
d l  Fin clip of unknown origin. 
e l  Non-fin-clipped fall-run steelhead were assumed to be naturally produced 



APPENDIX 10. California Fish and Game commission regulations 
that affected salmonid harvest in the Trinity River upstream 01 
Willow Creek Weir during the 1994-95 season. 

, 

11 T r i n i t y  River b r idge  near I I 11 

7. The main stem T r i n i t y  River 
downstream from m u t h  of the 
South Fork of t h e  T r i n i t y .  

8. South Fork o f  the T r i n i t y  River 
downstream from the South Fork 
T r i n i t y  River br idge a t  
Hyampan. 

9. South Fork T r i n i t y  River main 
stem above the South Fork 

g/ From State of California, Fish and Game Commission, 
California Code of Regulations for 1994, Title 14. Natural 
Resources, Division 1. Fish and Game Commission-Department of 
Fish and Game, Chapter 3,  Article 3, Section 7.50 (Alphabetical 
List of Waters with Special Fishing Regulations). 

b/ Subsection 13 became effective 3 October 1994. 

Dai l y  Bag and 
Possss ian L i m i t  

Body o f  Water 

A l l  year. Only barbless haoks may be used from 
August 1 through December 31. 

Saturday preceding Memorial Day through M a r .  
14. Only barbless hooks may be used from August 
1 through December 31. 

Closed t o  a l l  f i sh ing  a l i  year. 

Hyanpm. 
10. Nor th  Fork T r i n i t y  River above 

the lower boundary of the Hobo 
Gulch Carrpground. 

11. New River main stem above the 

open Seasm and Special Regulat iom. 

than 
may be 
possessed, o f  
uhich no more 
than 3 may be 
over 22 inches 
t o t a l  length. 

Closed t o  a l l  f i sh lng  a l l  year. 

Closed t o  a l l  f i sh ino  a l l  Year .  

(91.1) Klamath River Below I ron  Gate 
D am 

( I )  T r i n i t y  River 

2 t rout ,  0 
salmon 

Ao ra re  than 2 
trout.  WO more 
than 1 salmon 
over 22 inches 

length, 1 
No m r e  than 3 1 
salmon over 22 
inches in any 7 i 
consecutive 
days. No more 

2. Leuiston Dam t o  250 feet  
downstream f r m  Leuiston Dam. 

3. From 250 feet  belau Levistan 
Dam t o  Old Leuis ton bridge. 

4. From Old Leuis ton br iage t o  
Highway 299 Vest br idge at 
Cedar FLat. 

5. From the Highway 299 Vest 
br idge a t  Cedar F l a t  downstream 
t o  the Hawkins Bar Bridge (Road 
t o  Denny). 

6 .  Fran Haukins Bar Bridge (Road 
t o  D e ~ y ) t o  the mouth of the 
South Fork T r i n i t y .  

Closed t o  a l l  f i s h i n g  a l l  year. 

Last Saturday i n  A p r i i  through SeptRnber 15. 
Only a r t i f i c i a l  f i i e s  u i t h  barbless hooks may 
be used. 
Last Saturday i n  A p r i l  through March 14. Only 
barbless hooks may be used f r m  August 1 
through December 31. 

Last Saturday i n  A p r i l  through August 31. 
November 16 through March 16. Only barb less 
hooks may be used from August 1 through 
December 31. 
Last Saturday i n  A p r i l  through March 14. Only 
barbless hooks may be used from August 1 
through December 31. 



RecoueyhL.3" 
WlIW Creek Wen aI J u n M  C b  Weir 01 -- Tmny Rlver Hatcheryc/ 

F i n d l o  di . - 
FLpm) Unmk Lv A M V  AdrLV ~a dnmn LV A&LV ~d Unmk RV L$ Ad+RV Ad+LV #,a 

77 

~ ~ 

40 
41 
42 
43 
44 
4 5  
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5% 
59 
60 
61 
52 
63 
M 
65 
€6 
67 
68 
69 
70 
71 
R 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

Tdab 
Mean FL: 
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APPENDIX 15-@ho salmon run-slze, spawner escapemelll and angler harvesl estimates lor the Trinity River upstream of Wdlow Creek We!! I? 1% l ~ r ~ u ~ h l ' j 0 4 ~  

Year --- 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

- 
Total 

3,858 
9.132 

11.624 
6,094 

10,970 
11.5% 

1,971 
19.6Y4 
38.933 
27,972 
59,079 
38.904 
18 752 
3,897 
9.124 

10339 
5 621 

852 

Tntilty Rker Coho R~1t.S.m Es1111a13s 
Upstream ot W.llon Creul! Wo r - . . . - - - . . . 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 198s 1990 1991 1992 1993 1991 
YEAR 

ai The 1978 sport harvest of cohowas essentially elimmated by a Salnion nshing dosure beginning 25 August 1978. 
bl 1 he 1985 sport harvesl of adult coho was llmlled by a closurelor the laklng salmon greater Illart ur equal lo 56 cm lotal length beginning 22 September 1985 



Year ~- 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
4985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

Run-size eslimate Angler harvest . . . - - 2 ? e r e s c a ~ m *  ~ ~ ~ 

. Natural Tnnily River H a l c h e r y .  
Adults Grilse T o t a l  Grilse Adulls Tolal . a s ?  w k  m ,  - 9  &dulls T o b ~ -  

Number Percenl Number Percent . .~ 
No estimates No estimates 1.230 

5.324 72.3% 2.036 27.7% 7.360 2.948 757 3,705 2.376 
No estimates 

85.4% 1,797 
35.9% 14,398 
67.6% 6.312 

No estimates 
5 8% 24.841 
1.6% 12.429 

10.6% 1.947 
3 3% 3,865 

27.1% 4.144 
4.0% 2,974 
No eslimates 

/ I Adults CJ Grilse 1 

No estimates 2,793 

663 3.424 
6.849 10,676 
3.723 11.489 

No estimates 
11,929 12,652 
7.461 7,579 

485 542 
1,252 1,284 
1,772 2.101 

950 981 
No estimales 

~ 

Trinity River Coho Run-Size Esllmales 
Upstream of Junction Cily Weir 

- 
No eslimates 

Fishing closure a1 0 
No estimates 

0 
0 
0 

No estimates 
63 839 902 

1 75 76 
0 0 0 
1 23 24 
0 0 0 
0 0 0 

NO estimates 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
YEAR 

a1 The 1978 sport llarvesl of coho was essentially elimlnaled by a salnion Bshing closure beginning 25 August 1978 
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ANNUAL REPORT 
TRINITY RIVER BASIN SALMON AND STEELHEAD MONITORING PROJECT 

1994-95 SEASON 

CHAPTER V 

JOB V 
SURVIVAL AND CONTRIBUTIONS TO THE FISHERIES AND SPAWNER 
ESCAPEMENTS MADE BY CHINOOK AND COHO SALMON PRODUCED 

AT TRINITY RIVER HATCHERY 

Mark Zuspan 

ABSTRACT 

Between 1 July 1994 and 30 June 1995, the California Department 
of Fish and Game's Trinity River Project marked (adipose fin- 
clipped and binary coded-wire tagged)seven groups of chinook 
salmon (Oncorhvnchus tshawvtscha) at Trinity River Hatchery. The 
fish were released into the Trinity River through the hatchery 
release facility. We effectively marked 111,525 spring-run and 
326,951 fall-run chinook salmon. Additionally, the Hoopa Valley 
Tribal Fisheries Department effectively marked one group of 
113,236 spring-run chinook at the hatchery. 

Recovery operations at Trinity River Hatchery captured 1,651 
adipose fin-clipped chinook and coho salmon. Coded-wire tags 
were recovered from 566 spring-run and 891 fall-run chinook 
salmon, and 15 coho salmon. 

Run-size, in-river angler harvest, and spawner escapements of 
marked spring- and fall-run chinook, and coho salmon of the 1989 
through 1992 brood years are presented. Complete returns are 
only available for both runs of chinook from the 1989 brood year, 
returning as two- through five-year-olds, and for coho from the 
1991 brood year returning as two- and three-year-olds. 

We estimated that 176 spring-run and 194 fall-run chinook salmon 
from the 1989 brood year marked at Trinity River Hatchery 
returned to the Trinity River basin upstream of the Junction City 
Weir and the Willow Creek Weir, respectively, as two- through 
five-year-olds during the period of 1991 through 1994. We also 
estimated that 33 marked coho salmon from the 1991 brood year 
entered the Trinity River basin upstream of the Willow Creek Weir 
during the 1993 and 1994 seasons. 



JOB OBJECTIVES 

To determine relative return rates and the contribution to 
spawning escapement and the fisheries made by chinook and coho 
salmon produced at Trinity River Hatchery, and to evaluate 
experimental hatchery management practices aimed at increasing 
adult returns. 

INTRODUCTION 

During the period of 1 July 1994 through 30 June 1995, the 
California Department of Fish and Game's (CDFG) Trinity River 
Project marked and released chinook salmon smolts and yearlings 
produced at Trinity River Hatchery (TRH), and recaptured fish 
from previously marked brood years (BY) returning to TRH. 
Similar marking studies began at TRH in 1977 with the marking and 
release of fall-run chinook salmon (fall chinook) from the 1976 
BY. Beginning with the 1977 BY, representative, marked subsets 
of TRH-produced fish have been included in all releases of smolt, 
yearling, and yearling+ spring-run (spring chinook) and fall 
chinook released from TRH and its associated off-site rearing 
locations. Beginning in 1978, representative samples of coho 
salmon (coho) were marked and released from TRH in most years, 
except BYs 1987, 1988 and 1993. 

These earlier studies were funded by the U.S. Bureau of 
Reclamation (USBR), and with Anadromous Fish Act funds 
administered by the U.S. Fish and Wildlife Service. The current 
program has been funded by the USBR since 1 October 1989 and is 
scheduled to end 30 September 1995. 

These marking studies are designed to provide survival rates and 
catch-to-escapement ratios for spring and fall chinook and coho 
salmon reared at TRH. State and Federal management agencies need 
to evaluate the contributions of salmon produced at TRH to the 
various fisheries and spawner escapements in the Trinity River 
basin, in order to properly manage hatchery production and 
fishery harvest. 

METHODS 

Fish Marking and Release 

Marking and release methods were similar to those used in the 
1993-94 season (Zuspan 1996). Salmon selected for marking at TRH 
were crowded into a small area beneath a marking shed situated 
over their rearing pond. After crowding, fish were dip-netted 
into a 152.4 x 61.0 x 76.2-cm wooden holding tank in the taggina 
shed through which water from the pond was circulated. We dip- 
netted approximately 25 fish at a time from the holding tank into 



pans containing an anesthetic solution of tricaine 
methanesulfonate. Once anesthetized, we marked the fish by 
removing their adipose (Ad) fin and injected a coded-wire tag 
(CWT) into their rostrum with a Northwest Marine Technologies 
Mark IV~' tagging unit. Approximately one-half of the fall 
chinook smolts received half-length tags, while all other groups 
received full-length tags. 

After marking, fish were dropped into a funnel supplied with 
running water that led to a quality control device. If the fish 
had a CWT, the quality control device tallied it and diverted the 
fish into a separate rearing pond. If a fish had not received a 
CWT, the quality control device gave a warning signal and 
diverted the fish into a rejection bucket. Fish in the rejection 
bucket were re-tagged later that day. Periodically during the 
marking period, we inspected samples of fish for the placement 
and retention of the CWT and quality of the Ad-clip. 

Salmon from a particular tag group were held together in separate 
rearing ponds until release. Immediately before release, a 
systematic sample of 300-to-500 fish from each tag group was 
examined for CWT retention and the quality of the Ad-clip, and 
measured to the nearest mm fork length (FL). 

We determined the number of properly tagged and fin-clipped 
(effectively marked) fish released by subtracting mortalities, 
which occurred during and after tagging operations, and the 
estimated number of fish that had shed CWTs or were improperly 
fin-clipped, from the total fish marked. 

All tagged fish of a particular CWT group were released 
concurrently with unmarked fish of the same strain, BY, and size 
into the Trinity River through the hatchery release facility. 

Due to uncertain funding beyond September 1995, we radically 
reduced our Project's marking efforts this year at TRH; we did 
not mark any spring chinook salmon smolts, nor coho salmon. 
However, a small group of spring chinook smolts (about half the 
number effectively marked in past seasons) was marked and 
released by the Hoopa Valley Tribal Fisheries Department from 
TRH . 

Coded-wire Tag Recovery 

The TRH fish ladder was open from 6 September 1994 through 
13 April 1995. Normally, hatchery personnel conducted fish 
sorting and spawning operations two days per week. 

' The use of brand or trade names is for identification 
purposes only, and does not imply the endorsement of any product 
by the CDFG. 



Fish were sorted by species and spawning condition. Each fish 
was examined for external tags3 and fin clips, and its sex and 
FL (cm) were recorded. Chinook which were not ready to spawn 
were given an additional distinguishing fin-clip and placed in 
ponds to ripen. Later, when these fish were killed and spawned, 
we determined the initial day the fish was sorted from its unique 
fin-clip. These dates were used in Chapter IV to document the 
timing of the returns of hatchery fish to TRH. We removed the 
heads of all Ad-clipped salmon and placed each in a sealable 
plastic bag with a serially numbered tab noting the date, 
location recovered, species, sex, and FL. Salmon heads were 
frozen for subsequent tag extraction and decoding. 

Run-size, Contribution to Fisheries and Spawner 
Escapement of Coded-wire Tagged Salmon 

The information needed to estimate the numbers of the salmon of a 
specific CWT group that returned to the Trinity River basin, end 
contributed to the fisheries and spawner escapement are: 1) run 
size; 2) the proportion of the run comprised by the various CWT 
groups; and 3) the harvest rate. Methods to determine the run- 
size and harvest estimates are presented in Chapter IV (p. 8 0 ) .  
The same sets of equations employed during the 1993-94 season 
were used to determine run-size, harvest, and spawner escapement 
(Zuspan and Sinnen 1996). 

To estimate the numbers of the salmon above a specific weir site 
with a CWT, we used the equation: 

where, N, = estimated number of the specific species of salmon 
above the weir with a CWT; NW,, = number of salmon observed at 
the weir with an Ad clip; NW = total number of salmon observed at 
the respective weir; NH, = number of salmon observed at TRH 
with an Ad clip a CWT; NH,, = total number of Ad-clipped 
salmon observed at TRH; and N--,,a-, = run-size estimate. 

Trinity River Project personnel tagged returning salmon 
and steelhead as part of Job IV activities. 



Using the various CWT groups recovered at TRH, we estimated the 
fraction of the population upstream of the weir with a specific 
CWT with the equation: 

where, F,, = fraction of the salmon population with a specific 
CW'T code; and N&, = number of salmon observed at TRH with a 
specific CWT code. 

We estimated the total number of chinook salmon upstream of the 
weir with a specific CWT code with the equation: 

where, N,, = estimated total number of salmon of a specific 
CWT group. 

The estimated number of fish from each CWT group caught in the 
Trinity River sport fishery upstream of the weir was then 
estimated by the equation: 

where, SF,, = number of salmon of a specific CWT group caught 
in the Trinity River sport fishery; and Nh.rr,,&m,k = harvest rate 
estimate. 

We estimated the total number of fish of a specific CWT code 
group available to the spawner escapement by the equation: 

where, N,- = the total number of salmon of a specific CWT 
group available to the spawner escapement. 

The estimated number of salmon of specific CWT code group 
available to natural spawner escapement was: 

where, N,-- = the estimated number of s specific CWT group 
contributing to natural spawning escapement. 



All estimates for spring and fall chinook are for the Trinity 
River upstream of the Junction City Weir (river km [RKM] 137.1) 
and the Willow Creek Weir (RKM 48.4), respectively. 

RESULTS AND DISCUSSION 

Fish Marking and Release 

Eight groups of chinook salmon reared at TRH, totaling 551,712 
fish, were effectively marked and released into the Tr,nity River 
from the hatchery this season (Table 1). These included two 
groups each of the 1993 BY spring and fall chinook yearlings 
released in October 1994. Four groups (one spring and three fall 
chinook) of 1994 BY smolts were released in June 1995 (Table 1). 
We did not mark any coho from the 1993 BY. 

All chinook tag groups were released concurrently with unmarked 
fish of the same BY, strain, and size. 

Coded-wire Tag Recovery 

We recaptured 1,651 TRH-produced, Ad-clipped chinook and coho at 
TRH during the 1994-95 season. These consisted of 471 male and 
173 female spring chinook, 628 male and 361 female fall chinook 
and 16 male and 2 female coho (Table 2). 

CWTs were extracted from 1,472 of the 1,651 Ad-clipped salmon 
recaptured. These CWTs were from 566 spring chinook, 891 fall 
chinook, and 15 coho (Table 2). 

In addition to the CWTs from TRH-produced fish, we also recovered 
at TRH ten CWTs from fish tagged by the Trinity River Fisheries 
Investigations Project (another element of CDFGqs Klamath-Trinity 
Program). These were naturally produced chinook captured and 
tagged as juveniles in the mainstem Trinity River from the BYs 
1990 (two fish), 1991 (seven fish) and 1992 (one fish) (see 
Chapter XI) . 

Run-size and Contribution to Fisheries and 
Spawner Escapement of Coded-wire-tagged Salmon 

Svrinq-run Chinook Salmon 

We estimated the run size, angler harvest, and spawning 
escapement of the ten spring chinook CWT groups returning to the 
Trinity River upstream of ;unction City Weir this season 
(Table 3). 

1989 Brood Year. Two CWT groups from the 1989 BY complete? 
their life cycle this season, since adults from both groups 
should have reached five years of age; however, there were no 





T E 2. Release and recovery data for adipose fin-cllpped chinook 2 oho salmon recovered at Trlnlty River Hatchery (TRH) 
d.  the 1994-95 season. -- . . - . -- 

- -- - .. -- - Release data . -. .- Recovey data -- 
CWT a/ Egg Brood Slze Males Females 

code S ! ? u ! % E .  Date Number (No.1kg) Slte . No. - -- FL b l  No. FL bl Total N e  
Sorlna-run chlnook salmon 

TRH 
TRH 
1 RH 
TRH 
TRH 
TRH 
TRH 
TRH 

i + Fall-run chlnook salmon 
rl I 065638 TRH 1990 

0601040104 TRH 1991 
065731 TRH 1991 
065732 TRH 1991 
065733 TRH 1992 
065748 TRH 1992 
065749 TRH 1992 

100000 cl el 

TRH 
TRH 
TRH 
TRH 
TRH 
TRH 
TRH 
TRH 

Spring-run chlnook salmon totals: 

10/09/9 1 103,040 25.7 TRH 
06/22/92 206,4 16 85.0 TRH 
10102192 58,580 21.3 TRH 
10/02/92 56.720 21.3 TRH 
06116193 192,032 145.9 TRH 
1011-7193 54.586 33.7 TRH 
1011-7193 54,308 33.7 TRH 

Fall-run chlnook salmon totals: 

Coho salmon 
065662 TRH 1991 03/29/93 53.058 17.6 TRH 5 63 1 -- 6 
065760 TRH 1992 03115-28194 54,723 22.7 TRH 9 43 0 -- 9 

100000 CI TRH 2 1 .. 46 - 3 

Coho salmon totals: 16 2 18 

a/ CWT = Coded-wlre tag. 
bl FL = Average fork length in cm. 
c/ 100000 = No CWT found or it was iosl during recovery. 
dl Assumed to be sprlng-run chlnook from their entry dates lnto Trlnlty River Hatchery. 
e l  Assumed to be fall-run chlnook from thelr entry dates lnto Trlnlty River Hatchery. 



TABLE 3. Run-sue, percent return. ~n-nver sponcatch and spawnw escapement esnmata ior Trirury Wver Hatchery- 
produced, c o d e b w ~ r e - t z t w x  s w m n  chinook salmm reolminq to the Tnnth Rivw ucst-eam of Junction Cjh Weir dunnq 

Release data - Esbmated return 
C W T d  B& Run %of hwr S m n ~ n q  escapement 
mde r Date bi Nurnter Slle Age wzc release hawesf TRH d Natural Total 

ffi01040102 tE9 05/1@-21f30 i86.413 TRH 2 0 0 0 0 0 0 
- 

4 2 0.001 0 I 1 2 
5 -__ 0 0 0 0 0 0. _ _ - -  

T o l s :  di 7 0004 0 4 3 7 

0601040103 1990 05/28/91 196.908 TRH 2 62 0.031 7 36 19 55 
3 297 0.151 24 147 125 272 
A 121 0.061 4 MI 49 1 17 

065640 1990 10118191 46.086 TRH 2 5 0011 1 3 1 4 
3 6 0.013 0 3 3 6 
4 29 0.063 1 16 12 28 

065658 1991 10/0292 110.797 TRH 2 10 0.009 0 5 5 10 
3 55 0.050 2 31 22 53 

065734 1992 10/01-07193 53.675 TRH 2 37 0.069 6 21 10 31 
..... ....... . - -. . .  .~ -- E7*~,g<<:~::~.~~y+<.::=*~~~~-~~>~--~~~:;~-~--~=~~~ 

d Cwr=cz&&vmBg 
W Wrcck salmon re(eased during May or June were smdk. those reeased in October- yearlings. 
d TRH = Trinty River HaWery. 
dl Tows are presented only fcr tnvcd year 1989 Thse fish have reached five years of age and are cm~3Cs-d b have 

annpleled h r  lii cyde. 
d l-ne term 'adults' meam chinook aged tme- drrwgh five-yearsdds. 



recoveries made for either group. CWT group 0601040102 (smolt- 
released) had an overall return rate of only 0.004%, and 
returning fish consisted entirely of adults (ages three- and 
four-year-olds). The yearling-released group (CWT 065639) had an 
overall return rate of 0.165%, over 41 times that of the smolt- 
released group. Adults from these yearlings returned at a rate 
of 0.156% (Table 3, Figure 1). 

1990 Brood Year. Smolts from the 1990 BY (CWT 0601040103) 
have, so far, returned at about three times the average rate 
(0.243% vs. 0.085%) of their yearling-released counterparts (CWTs 
065636 and 065640). Some fish from both these CWT groups can be 
expected to return next year as five-year-olds. 

1991 Brood Year. Smolts from the 1991 BY (CWT 0601040105) 
are returning at over twice (0.139% vs. 0.059%) the rate of the 
yearling-released counterparts (CWT 065658) (Table 3, Figure 1; 
Tagged fish from this BY can be expected to return as four-and 
five-year-olds in 1995 and 1996, respectively. 

1992 Brood Year. Smolts from this BY returned as two-year- 
olds at nearly five times the average rate of their yearling- 
released counterparts (0.227% vs. 0.048%, respectively) (Table 3, 
Figure 1). Tagged fish from this BY can be expected to return as 
three-, four- and five-year-olds in 1995, 1996, and 1997, 
respectively. 

Fall-run Chinook Salmon 

All fall chinook estimates were for the Trinity River basin 
upstream of the Willow Creek weir. 

1989 Brood Year. Four CWT groups from this BY completed 
their life cycle this season. Three of the groups were yearling 
releases (CWTs 065634, 065637 and 065641) while one was a smolt 
release (CWT 0601040101). The highest returns were from the 
yearling-released CWT group 065641 (0.209%) while the lowest 
return rate was from the smolt-released CWT group 0601040101 
(0.010%) (Table 4, Figure 1) . 
The two yearling-released CWT groups 065637 and 065641 were part 
of a food experiment conducted by Trinity River Hatchery 
personnel. The experiment was designed to determine if there was 
a difference in the adult returns of chinook raised on diets 
supplied by two different manufacturers. The CWT group 065641 
returned at about 1.5 times the rate of CWT group 065637 (0.209% 
vs. 0.144%) (Table 4, Figure 1) . 

1990 Brood Year. TRH 1990 BY fall chinook suffered high 
mortality due to a particularly severe outbreak of Infectious 
Hematopoietic Necrosis. Because of this, all fall chinook from 
this BY were released as yearlings. Only one CWT group (065638) 
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FIGURE 1. In-river return rates for Trinity River Harchery-produced coded-wire tagged 
(0, spring- and fall-run chinook salmon of brood years (BY) 1989-1992 returning to the 
river during 1991 through 1994. 



TABLE 4. Run-size, percent return, in-river spwt catch, and spawner escapement estimates f w  Trinity River Hatchery- 
produced, Mded-wiretawed fall-run c h ~ m k  s'mon returnlw to the Trinity Rver upsb-earn of Willow Creek Weir 

Release data Estimated returns 
CWT a/ Brood Run- %o f  Rjver Spawning escapement 
code year Oats b/ Number Site Age size release harvest TRH c/ Natural Total 

0601040101 1989 05/18/90 201.62 TRH 2 5 0.002 1 2 2 4 
3 16 0.008 0 9 7 16 
4 0 0. 0 0 0 0 ~ ~ 

0 0. 5 - 0 0 0 0 ---- 
Totals: d/ 21 0.010 1 11 9 20 

Total adults: el 16 0.008 0 9 7 16 

065637fl 1989 10H6190 i3.625 TRH 2 2 0.008 0 1 1 2 
3 30 0.127 1 17 12 29 
4 2 0.008 0 1 1 2 

0 0. 5 - 0 0 0 0 
TOWS: dl 34 0.144 1 19 14 33 

Total adults: el 32 0.135 1 18 13 31 

065731 1991 10/M/92 58,580 TRH 2 18 0.031 1 12 5 17 
3 189 0.323 3 102 84 186 

065733 1992 W16/93 192032 TRH 2 436 0.227 32 235 169 404 

~ ~ - ~ ~ ~ + - m = = C m T - ~ : ~ ~ ; ~ ~ ~ g g < = ~ ~ ~ ~ ~ - = ~ ; ~ ~ ~ ~  

065149 1992 10101-07/93 54,308 TRH 2 43 0.079 3 23 17 40 

a/ CWT = coded-wire lag. 
b/ Chineok salmon released during May w June were smolts, those released in October were yimlings. 
d TRH =Trinity River Hachery. 
dl Togls are presented onty for brood year 1989. These fish have reached five yean d age and are considered 

to have c o v k t e d  meir life cycle. 
e/ The teml '~dults' means chinook aged t h r e  through fiveyearsdds. 
f/ Tag@ and released by Trinity River Hat* penonnel. 



represented this BY. To date, this group has had an overall 
return rate of 0.149% (Table 4, Figure 1). Some tagged fish from 
this BY can be expected to return as five-year-olds next year. 

1991 Brood Year. Three CWT groups (one smolt and two 
yearling releases) from this BY returned this season. So far, 
the smolt-released group (CWT 0601040104) is returning at about 
the same rate as the average of the yearling-released groups 
065731 and 065732 (0.426% vs. 0.396%) (Table 4, Figure 1). 
Marked fish from this BY can be expected to return as four- and 
five-year-olds in 1995 and 1996, respectively. 

1992 Brood Year. Three CWT groups (one smolt and two 
yearling releases) from this BY returned this season. So far, 
the smolt-released group 065733 is returning at about twice the 
average rate (0.227% vs. 0.101%) of the yearling-released groups 
065748 and 065749 (Table 4, Figure 1). Tagged fish from this BY 
can be expected to return as three-, four-, and five-year-olds in 
1995, 1996, and 1997, respectively. 

Coho Salmon 

Two coho CWT groups returned to the Trinity River upstream of 
Willow Creek Weir this season. The overall return of the 1991 BY 
CWT group 065662 was 0.063%. This was composed of 0.038% three- 
year-olds and 0.025% two-year-olds (Table 5). 

TABLE 5 .  Run-size, percent return, in-river sport catch, and 
spawner escapement estimates for Trinity River Hatchery- 
produced, coded-wire-tagged coho salmon returning to the 
Trinity River upstream of Willow Creek Weir, 
1994-95 season. 

Releast data 
- 

Estimated returns 
Spawing escapcmenr 

CWT Brood Run- % of River 
code a/ year Date Number Site Age size release harvest Hatchery Natural Total 
065662 1991 03/29/93 53.058 TRH 2 13 0.025 1 5 7 12 

3 20 0.038 Q - 6 20 
Totals: hi 33 0.063 1 11 21 32 

065760 1992 03128195 51,723 TRH 2 30 0.055 0 9 21 30 
Bj C W  = coded-wire tae - 
b/ Totals are presented only for brood year 1991. These fish have reached three years of age and are - 
cons~dered to haw coroplared theu life i y i l s .  



Two-year-olds from the 1992 BY (CWT 065760) returned at a rate of 
0.055% (Table 5). Tagged fish from this BY can be expected to 
return as three-year-olds next year. 

RECOMMENDATIONS 

If funding can be secured, coded-wire tagging and release of 
smolt and yearling chinook and coho, and the monitoring of adult 
salmon returns at Trinity River Hatchery should be continued in 
1995-96. 
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ESCAPEMENTS MADE BY STEELHEAD PRODUCED AT TRINITY RIVER HATCHERY 

Lanette D. Davis 

ABSTRACT 

Staff of the California Department of Fish and Game's Trinity 
Fisheries Investigations Project conducted a steelhead, 
Oncorhvnchus mvkiss, marking program at Trinity River Hatchery 
from 11 October 1994 through 23 February 1995. This season we 
marked 956,163 steelhead from the 1994 brood year with a right 
ventral fin-clip, which were released as yearlings. We checked 
20,109 of these steelhead for fin-clip accuracy prior to release 
and found 0.08% overall with poor fin-clips. 

Adult steelhead were monitored returning to Trinity River 
Hatchery from 29 September 1994 through 11 April 1994, when 
migration was complete. During that period 436 steelhead 
returned to Trinity River Hatchery, of which 97.7% were fin- 
clipped. 

Trinity River Project personnel also checked steelhead for fin 
clips as they returned through the Willow Creek and Junction City 
Weirs. Six hundred thirty-one steelhead were recovered at the 
Willow Creek Weir, of which 33.8% were fin-clipped. Eighty-nine 
steelhead were recovered at the Junction City Weir, of which 
80.9% were fin-clipped. 

Fork length analysis of marked steelhead observed at all sites 
this year indicated that the majority of fish were three-year- 
olds from the 1992 brood year released as yearlings in 1993. 



JOB OBJECTIVES 

To determine relative return rates and contributions to spawning 
escapements and the fisheries made by steelhead produced at 
Trinity River Hatchery, and to evaluate experimental hatchery 
management practices aiaed at increasing adult returns. 

INTRODUCTION 

Project Background 

The completion of the Trinity River Division of the Central 
Valley Project (15 May 1963) blocked access to an estimated 50% 
of historic steelhead spawning and rearing habitat in the Trinity 
River basin, and also resulted in an approximately 70% decrease 
in flow in the river downstream of Trinity River Hatchery 
(Moffett and Smith 1950). These project-induced reductions in 
fishery habitat contributed to the decline of annual runs of 
steelhead in the Trinity River. 

In October 1984, Public Law 98-541 was passed to mitigate for 
fish and wildlife losses. This act, commonly referred to as the 
Trinity River Basin Fish and Wildlife Restoration Act, authorized 
the expenditure of $57 million over a 10-year period to implemc 
restoration of fish and wildlife populations to pre-dam 
abundances. 

Knowledge of hatchery- and naturally produced steelhead 
escapements into the Trinity River is a necessary component both 
for management recommendations and determining the effectiveness 
of those recommendations. To differentiate between naturally 
produced and hatchery-produced steelhead, all steelhead reared at 
Trinity River Hatchery (TRH) from 1978 through 1981 were 
systematically fin-clipped before being released. Run-size and 
escapement estimates of hatchery-produced and naturally produced 
steelhead were made during the 1978-79, 1980-81, and 1982-83 
seasons. (Heubach and Hubbell 1980, Heubach 1984, Zuspan et al. 
1985). 

For the past five years, beginning with the 1988 and 1989 
steelhead brood years released in 1990, staff of the California 
Department of Fish and Game's (CDFG) Trinity Fisheries 
Investigations Project (TFIP) have marked steelhead produced at 
TRH as part of the first phase in meeting the Job Objectives. 
The second phase includes the monitoring of adults returning to 
TRH . 



Steelhead Life History 

Juvenile steelhead migrate to sea after spending one to three 
years in fresh water, and they remain in the ocean from one to 
three years before making their first upstream migration to 
spawn. Steelhead are different from other anadromous Pacific 
salmonids in that they may return to the ocean after spawning, 
and repeat this migratory procedure each year after maturity up 
to four times before their life history is completed (Moffett and 
Smith 1950; Moyle 1976). 

A fraction of the Trinity River steelhead run have a unique life- 
history pattern in that they will stay less than one year in salt 
water, and return to fresh water after several months (Hopelain 
1987). These fish are referred to as half-pounders. In this 
report, steelhead observed during the 1994-95 season which were 
<41 cm FL were designated as half-pounders. 

METHODS 

Hatchery Marking Operations 

Steelhead Growth 

Steelhead from the TRH 1994 brood year (BY) were available for 
marking this season. This year, hatchery personnel used higher 
incubator water temperatures to raise the five lots of juvenile 
steelhead which were spawned last. This increased their growth 
rate so they were large enough to go out to the raceways along 
with the earlier spawned fish. 

Hatchery personnel monitored and recorded fish growth through 
weekly standard weight counts (number of fish per pound), an 
operating procedure used to determine amount of food given to 
fish following feed manufacturers' recommendations (Gary Ramsden, 
Manager, Trinity River Hatchery, CDFG, pers. comm.). The average 
weight of individual fish reported in this Chapter is based on 
weight count data from TRH feeding schedules. Steelhead from the 
1994 BY were fed using "demand" feeders. 

To ensure that groups being marked would meet the hatchery 
minimum release size requirement of six inches, Project personnel 
also culled fish while marking, placing smaller fish into holding 
tanks until they could be moved into hatchery ponds for further 
growth. These smaller steelhead were fed by hand. 

Fish Markins and Release 

A crew of four marked the steelhead at TRH inside a wooden shed 
measuring 3 m X 3 m, positioned directly over the hatchery ponds. 
The shed contained a four-station marking table and a circulating 



fresh-water holding tank (approximately 284 liters). Fish were 
netted directly from the hatchery ponds, and placed into the 
holding tank. Another smaller holding tank with circulating 
fresh water, located in the center of the marking table, was used 
to hold fish immediately before marking. Each station was 
equipped with a manual counter to count each fish marked. 

The marking shed was equipped with a recirculating tricaine 
methanesulfonate (MS-222ii) system (approximately 76 liters), 
which was changed at least once each day with a fresh MS-222 
solution; this system used if cups of MS-222 per week. The 
recirculating MS-222 system was installed to minimize fish 
mortality caused by overdosage of anaesthetic. Fresh-water and 
15-222 solution temperatures were monitored regularly throughout 
the day. 

Marking the steelhead involved anaesthetizing them, removing a 
fin by clipping, and releasing them into a pond reserved for 
marked fish. We marked the 1994 BY fish with a right ventral 
(RV) fin-clip, to be released as yearlings. To monitor how well 
the fins were being removed, we randomly checked steelhead one to 
four times each day throughout marking by examining a sample of 
fish as they exited the marking shed. 

We also examined a sub-sample of marked steelhead immediately 
prior to release to determine fin-clip quality and fish size. 
Fish were anaesthetized with CO*, measured to the nearest mm fork 
length (FL), and fin-clips were inspected. co2 was used instead 
of MS-222 so that these fish could be released without the 21-day 
holding period required by MS-222 use. 

Fin clipping is considered a permanent mark if the fin rays are 
removed to the point of attachment to the bone. Fins which are 
less than one-half-removed are likely to regenerate (Stuart 1958; 
Eipper and Forney 1965; Jones 1979). Poor marks are usually 
unrecognizable unless persons checking for fin-clips specifically 
look for distorted rays. We determined the number of effectively 
marked fish by multiplying the percentage of fish with poor fin- 
clips by the total number of fish released, and subtracting this 
product from the total released. 

Recovery Operations 

Recoveries of returning marked steelhead were conducted at TRH, 
river km (RKM) 180.1, and downstream at two trapping locations; 
Junction City Weir (47.1 km downstream from TRH), and Willow 

L/ The use of brand names is for identification purpose- 
only, and does not imply the endorsement of any product by CDFG 



Creek Weir (131.4 km downstream from TRH). Trinity River Project 
(TRP) personnel examined fish for fin-clips, measured each to the 
nearest cm FL, and recorded the fish's sex at each recovery site. 
In addition, at the weir sites, scale samples were taken and 
steelhead were spaghetti-tagged prior to release back into the 
mainstem Trinity River. 

RESULTS AND DISCUSSION 

Hatchery Marking Operations 

Steelhead Growth 

According to TRH feeding schedule records, 1994 BY fish grew 
progressively throughout the rearing period. There were 2,511 
smaller steelhead that were culled during the marking process 
because they did not meet the minimum release-size of six inches. 
The average weight of individual fish on 15 March 1995 was 23.4 g 
for these smaller fish and 96.5 g for all the other steelhead 
(Figure 1). 

D a t e  
FIGURE 1. Average weight of steelhead from the 1994 brood year 
reared at Trinity River Hatchery from 14 July 1994 through 15 
March 1995. Small-grade fish were culled during marking, and 
were not weighed until 4 January 1995. 



Fish Markina and Release 

This is the sixth season Project personnel completed marking and 
release operations at TRH. To date, we have marked seven BYs 
with a combination of various fin-clips (Appendix 1). We marked 
a total of 956,923 steelhead from the 1994 BY with a RV fin-clip 
this season between 11 October 1994 and 23 February 1995. All 
1994 BY steelhead were volitionally released as yearlings on 15 
through 23 March 1995 (Table 1). 

We examined a total of 20,109 steelhead from the 1994 BY to see 
how well they were marked, and found 14 (0.08%) of the large- 
grade fish with poor fin-clips. We estimated that 760 steelhead 
of this size group were poorly marked. None of the small-grade 
fish showed poor fin-clips, so we estimated a total of 956,163 
1994 BY steelhead were effectively marked at release (Table 2). 

Of the 20,109 fish examined, we measured 7,180 of the large-grade 
fish and all of the 2,511 small-grade fish. Fork length 
statistics of the two groups were determined separately. Large- 
grade fish ranged from 105 to 270 mm EL (4.3 to 10.6 in), and 
averaged 195.4 mm FL (7.7 in) with a sample SD of 18.6. Smaller- 
grade fish ranged from 58 to 192 mm EL (2.3 to 7.6 in) , and 
averaged 122.0 mm (4.8 in) with a sample SD of 14.4 (Figure 2). 

Recovery Operations 

In relation to life-history patterns, we expected to see returns 
of marked fish from the 1988 through 1992 BYs released in 1990 
through 1993. This was the third season that fish with the same 
mark from different BYs were expected to be recovered. During 
this season, recovered marked steelhead with adipose plus right 
ventral fin-clips (Ad+RV) and with left ventral (LV) fin-clips 

TABLE 1. Summary of Trinity River Hatchery steelhead marking and 
release for the 1994-95 season. 

Release  group 

S i z e  a t  
Brood Number F i n - c l i p  Release  
year Age r e l e a s e d  type$ Release  date  ( #  f i s h / k g )  

1994 Year l ing  954,412 RV 3115-23/95 10 .5  

I994 Year l ing  i , 5 i i  RV 3j15-23/35 35.2 

21 F i n - c l i p  t y p e  was  r i g h t  v e n t r a l .  



TABLE 2. Summary of hatchery mark evaluations for steelhead fin- 
clipped from 3 January through 22 April 1994. 

Release group 

Fin- Number 
Brood Number clip Number % poor effectively 
year Age released typeg evaluated clips markedF 

1994 Yearling 954,412 RV 17,598 0.08% 953,652 

1994 Yearling 2,511 RV 2,511 0.0% 2,511 

a/ Fin-clip type was right ventral. 
b/ Number of effectively marked fish = number released X ((100 - % poor 

clips)/lOO). - / ,  

both could have been from either the 1989 or 1991 BYs. Recovered 
fish with adipose plus left ventral fin-clips (Ad+LV) could have 
been from the 1990 and 1992 BYs. Based on a comparison of mean 
the FL of 1995 combined recoveries from TRH and Junction City and 
Willow Creek weirs to those of past years, Ad+RV recoveries were 
probably mostly four-year-olds, while LV recoveries were probably 
a combination of four- and two-year-olds. The mean EL of 1995 
recovered Ad+LV fin-clips (57.5 cm) was similar to the mean FL 
(55.8 cm) of Ad+LV recoveries in 1993 when only one BY was at- 
large, so these fish were assumed to be mostly three-year-olds 
(Appendix 3) . 
Trinity River Hatchery 

Project personnel and Trinity River Project personnel monitored 
steelhead returning to TRH from 29 September 1994 through 8 April 
1995, when migration was completed. During that period 436 
steelhead returned, 426 (97.7%) of which were marked. Of the 
marked fish, one (0.2%) was marked with a RV fin-clip, 12 (2.8%) 
had Ad+RV fin-clips, 42 (9.9%) had LV fin-clips, 369 (86.6%) had 
Ad+LV fin-clips, and two (0.5%) were marked with Ad fin-clips 
only. The Ad fin-clipped-only fish may have at one time been 
marked in conjunction with a ventral clip, and were probably the 
result of poor fin-clipping and regeneration. 

For comparison with past results, a total of 927, 571, 586, and 
891 steelhead, respectively, were recovered at TRH during the 
1990-91, 1991-91, 1992-93, and 1993-94 seasons. Marked fish 
constituted 2.8% of the 1990-91 recoveries, 74.6% of the 1991-92 
recoveries, 96.9% of the 1992-93 recoveries, and 98.9% of the 
1993-94 recoveries (Appendix 2). 

Ad+LV fin-clipped steelhead made up the largest proportion of 
marked recoveries at TRH this year (Appendix 2). Fork length 
analysis indicated that the majority of Ad+LV-clipped fish were 
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FIGURE 2. Length frequency of marked yearling steelhead from the 
1994 brood year released from Trinity River Hatchery during the 
1994-95 season. Lengths are grouped in 5-mm increments. 

three-year-olds (1992 BY) (Appendix 3). Adults of the 1988 BY 
released as two-year-olds comprised the largest proportions of 
the marked fish recovered at TRH as three- and four-year-olds 
during the 1990-91 and 1991-92 seasons, respectively. Three- 
year-old adults of the 1991 and the 1990 BYs released as 
yearlings comprised the largest proportion of marked fish 
recovered at TRH for the 1992-93 and 1993-94 seasons (Appendices 
2 and 3). 

Junction Citv Recovery Weir 

TRP personnel monitored steelhead at Junction City Weir from 24 
May through 13 December 1994 when operations were terminated 
because of high flows. During that time 89 steelhead were 
recorded, of which 72 (80.9%) were fin-clipped and seven (7.9%) 
were considered half-pounders (<41 cm FL). Of the marked 
steelhead, 62 (86.1%) were marked with a Ad+LV fin-clip 
indicating they were three- or five-year-olds from the 1992 or 
1990 BYs, respectively. Nine fish (12.5%) were marked with a LV 
fin-clip indicating they were two- or four-year-olds from the 
1993 or 1991 BYs, respectively. One fish was marked with an Ad 
fin-clip only of unknown origin, and 17 were unmarked (Appendices 
2 and 3). 

During the past five seasons, the total number of steelhead 
caught at Junction City Weir was lower than at either of the 
other two recovery sites. The percentage of marked fish seen at 
Junction City Weir, however, was intermediate to the percentages 



seen at TRH and Willow Creek Weir. Only one marked fish was 
recovered at the Junction City Weir during the 1990-91 season and 
could not be identified with a BY because of a questionable fin- 
clip. Fin-clipped four-year-olds from the 1988 BY comprised the 
largest proportion of marked fish recovered at Junction City Weir 
during the 1991-92 season. Three-year-olds from the 1990 BY 
comprised the largest proportion of marked fish recovered at 
Junction City Weir during the 1992-93 season. Three-year-olds 
from the 1991 BY comprised the only marked fish recovered at 
Junction City Weir during the 1993-94 season (Appendices 2 
and 3). 

Willow Creek Recoverv Weir 

TRP personnel monitored steelhead at Willow Creek Weir from 3 
August through 11 December 1994, when operations were terminated 
because of high flows. During that time 631 steelhead were 
recorded, of which 213 (33.8%) were fin-clipped and 28 (4.4%) 
were considered half-pounders (<41 cm FL). Of the marked fish, 
185 (86.9%) were marked with an Ad+LV fin-clip indicating they 
were three- or five-year-olds from the 1992 or 1990 BYs, 
respectively. Twenty-two fish (10.3%) were marked with a LV fin- 
clip indicating they were two- or four-year-olds from the 1993 or 
1991 BYs, respectively. Four fish (1.9%) were marked with an 
Ad+RV fin-clip indicating they were four-year-olds from the 1991 
BY. Two fish were marked with an Ad fin-clip only. 

No marked steelhead were seen at Willow Creek Weir during the 
1990-91 season. During the 1991-92 season four-year-olds from 
the 1988 BY constituted the largest proportion of marked fish 
recoveries. During the 1992-93 and 1993-94 seasons, three-year- 
olds constituted the largest proportion of marked fish recovered 
(Appendices 2 and 3). 

RECOMMENDATIONS 

1. Marking of all hatchery steelhead should continue during the 
1995-96 season. 

2. Only the marking shed with the recirculating MS-222 tank 
should be used during the next marking season to reduce 
chances of anesthetic overdose. 

3. Marking should take place regardless of fish size, and 
smaller marked fish should be culled and held for release at 
a later date. This should eliminate unnecessary delays 
during marking. 

4. Scales should be taken from steelhead returning to TRH next 
season and scale analysis should be done on a sample of 
returning fish to more accurately determine ages and the 
extent that steelhead from a particular brood year return 
over several seasons. 
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APreNDIX 1. S m a r y  o f  T r i n i t y  R i v e r  Ha tchery  ( T R H )  marked s t e e l h e a d  r e l e a s e s  f o r  t h e  1989-90 th rough  1994-95 seasons .  
- .~ -- 

Number o f  

Marking 
S i z e  a t  r e l e a s e  e f f e c t i v e l y -  

F i n - c l i p  Brood Age a t  # F i s h  Mean FL Range FT, R e l e a s e  Re lease  marked f i s h  
season  - -- type- y e a r  . r e l e a s e  p e r  kq (an1 lan 1 d a t e  site r e l e a s e d  

1989-1990 Righ t  v e n t r a l  1988 2-year-old 3.5 26.6 16.0-40.0 03/15/90 TRH 50,490 
L e f t  v e n t r a l  1989 Y e a r l i n g  19.8 15.9 10.7-23.0 04/06/90 TRH 257,997 
L e f t  v e n t r a l  1989 Y e a r l i n g  22.0 -- a /  -- TRH 148,000 04/23/90 

1990-1991 Adipose+Right v e n t r a l  1989 2-year-old 2.0 -- a /  
Adipose+Right v e n t r a l  1989 2-year-old 1.6 21.7 
Adipoee+Left v e n t r a l  1990 Y e a r l i n g  3.2 18.0 

1991-1992 Righ t  v e n t r a l  1990 2-year-old 2.4 35.2 
L e f t  v e n t r a l  1991  Y e a r l i n g  17.5 18.1 

1992-1993 Adipoae+Right v e n t r a l  1991 2-year-old 2.6 32.2 
2.6 32.2 
2.6 32.2 

03/18/91 S a d 1 1  ponds 
03/18/91 TRH 
03/18/91 TRH 

04/12/93 TRH 
04/12/93 Old w e i r  site 
04/12/93 Lewis ton b r i d g e .  

T o t a l  

Adipoee+Left  v e n t r a l  1992 Y e a r l i n g  9.7 19.8  15.2-29.1 04/12/93 TRH -- b/  
15.7 12.5  7.6-15.1 04/12/93 TRH -- b/ 

T o t a l  323,583 

1993-1994 L e f t  v e n t r a l  1993 Y e a r l i n g  8.4 20.5 11.8-26.2 03/15/94 TRH 140,999 
11.9 18.9  14.3-25.1 03/15/94 TRH 144,801 
17 ,4  16.5 12.0-21.1 03/15/94 TRH 37,991 
-- a/ 14.9 6.3-19.6 05/15/94 TRH 6,662 

T o t a l  330,453 

1994-1995 R i g h t  v e n t r a l  1994 Y e a r l i n q  10.5 19.5 10.5-27.0 03/15/95 TRH 953,652 
-- a 12.2 5.8-19.2 03/15/95 TRH 2;511 

T o t a l  956,823 

a /  Data  n o t  available f o r  t h i s  s i z e  group. 
b/ N u m b e r s  r e l e a s e d  n o t  a v a i l a b l e  by site. 
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APPENDIX 3. Mean fork lengths and age compositions of fin-clipped steelhead from brood years 1988 through 1993 recovered at 
Trinity River Hatchery, Junction City Weir, and Willow Creek Weir during 1991 through 1995. 

Year of recovery - 

Brood 1991 1992 1993 1994 1995 
years Age-at- Mean Age Mean Age Mean Age Mean Age Mean Age 

Fin-clip a/ marked release - FL b l  class c/ FL b/ class c l  FL b l  class c l  FL b/ class c l  FL b/ class c l  

LV 1989, 1991, Yearling 52.0 d l  2 56.7 3 38.7 2 57.0 3 52.6 4 & 2 
1993 

Ad + LV 1990, 1992 Yearling -- e l  -- 36.2 2 55.8 3 48.7 4 & 2 57.5 3 

a1 Fin-clips were: RV = right ventral. 
Ad + RV = Adipose and right ventral. 
LV = Left ventral. 
Ad + LV = Adipose and leR ventral. 

b l  Mean fork length (cm) of combined recoveries at Trinity River Hatchery, Junction Clty Weir, and Willow Creek Weir. 
C/ Assumed age composition (-year-olds) of fin-clipped fish based on brood years possible to be recovered. 
d l  Number represents the fork length of only one fish recovered. 
e l  No recoveries were made. 
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JOB VII 
LIFE HISTORY, DISTRIBUTION, RUN SIZE, AND HARVEST OF SPRING 

CHINOOK SALMON IN THE SOUTH FORK TRINITY RIVER BASIN 

Michael D e a n  

ABSTRACT 

The California Department of Fish and Game, South Fork Trinity River Project woducled a study of spring-run 
chinook salmon (Oncorhvnchus tshawvtscba) in the South Fork Trinity River (SFTR) basin. During the 1994- 
1995 season, we wnducted snorkel, redd, and carcaw recovery surveys, analyzed adult d e s ,  and trapped 
emigrant juvenile salmon. 

During the adult trapping operation in the spring of 1994 @reviously reported), we captured 79 spring-run 
chinook salmon (spring chinook). Recovery weirs were not operated due to low stream flows. During snorkel 
surveys of the SFIR in late July and early August, we observed 243 spring chinook, 35 of which had been 
marked at the tagging weir. Based on the above recovery numbers we estimated the run-size to be 472 fish 
(448 adults and 24 grilse). Weir operation and snorkel surveys showed that the spring chinook run began this 
season in early-May, peaked in late-May to early-June, and ended by late July. 

From scale analysis, we determined that the age-class distribution of returning fish was 1% two-yeardlds, 16% 
three-year-olds. 49% four-year-olds, and 34% five-yearalds. We also determined that 67% of these fish 
exhibited an ocean-type juvenile life bistory, while 33% exhibited a stream-type life history. 

Pools were the primary adult summer holding habitat in the basin. Sixteen pools were located which 
consistently held three or more spring chinook. 

Based on tag returns and creel sumeys, the angler harvest of spring chinook in the SFIX was zero in 1994. No 
angler harvest estimate was made for 1995. 

Spring chinook spawning began on 25 September and was complete by 27 October, 1994. During r e d  surveys, 
we louted 105 spring chinook red& in the mainstem SFTR, but none in lower Hayfork Creek. Redds were 
distributed primarily between Forest Glen and Hyampom, with only four downstream of Hyamporn. We 
recovered only 12 spring chinook carcasses, three of which had been marked at the tagging weir. 

We trapped emigrant juveule chinook in the SFTR during late summer and fall near Hyampom and Sandy Bar. 
We captured and released 37 juvenile chinook at these sltes ranging in size from 68 to 104 mm FL. 



JOB OBJECTIVES 

1. To determine the size, composition, distribution, and timing 
of the adult spring chinook salnon run in the South Fork 
Trinity River basin. 

2. To determine the angler harvest of spring-run chinook salmon 
in the South Fork Trinity River basin. 

3. To determine life-history patterns of spring-run chinook 
salmon produced in the South Fork Trinity River basin. 

INTRODUCTION 

This study was designed to be a thorough evaluation of the life 
history of spring-run chinook salmon (spring chinook), 
Oncorhvnchus tshawvtscha, within the South Fork Trinity River 
(SFTR) basin. This was the first major study of spring chinook 
in this basin. The only other study was conducted in the late 
summer and fall of 1964 prior to the devastating flood which 
occurred that year (LaFaunce 1967). The California Department of 
Fish and Game (CDFG) and the U.S. Forest Service (USFS) have made 
numerous attempts to count adult spring chinook (and spring-run 
steelhead) in the SFTR in order to track population trends and 
evaluate post-flood habitat recovery. These efforts have been 
sporadic, short-term, and made no attempt to determine complete 
life history (Appendix 1). In addition, reliable, statistically- 
valid population estimates were not determined during any of 
these efforts. 

The current population of spring chinook in the SFTR is, at most, 
a few hundred fish. Estimates of annual run size from various 
sources (Appendix 1) ranged from multiples of ten to about 350 
fish. The population has experienced serious decline since 1964, 
when the run was estimated to be 11,604 (LaFaunce 1967). Up-to- 
date, valid population estimates and understanding of life- 
history patterns are crucial to any management or restoration 
effort for spring chinook. 

This was the final year of a five-year study of SFTR spring 
chinook by the South Fork Trinity River Project (SFTRP). Since 
our annual reports cover the period from 1 July through 30 June, 
the snorkel survey, redd and carcass recovery surveys and other 
observations made during summer and fall 1994 relate to those 
fish trapped and marked during the 1993-1994 reporting period. 
Also, most scales used for life-history determinations were 
obtained from those adult fish trapped and released during the 
1993-1994 reporting period. 



METHODS 

The study area included the lower 124 km of the SFTR, the lower 
7 km of the East Fork of the SFTR, and the lower 16 km of Hayfork 
Creek, totaling 147 km of river. Lafaunce (1967) and U S F S  
surveys (Appendix 1) broke this area into 16 roughly equal 
sections. We attempted to use these same sections for 
comparison, but for logistical reasons deviated slightly from 
their delineations (Figures 1 & 2). 

This study is comprised of several distinct elements, each 
intended to generate an escapement estimate or provide 
information on in-stream life history or distribution. 

To meet Job Objective 1, we used the Petersen mark and recapture 
method, with some variation. We operated a weir at which fish 
were trapped, tagged, and released. We recovered fish or 
observed tags in two ways: I) snorkel surveys of the entire study 
area; and 2) carcass recoveries during the spawning season. Data 
from both recovery techniques were intended to be used in making 
separate Petersen estimates. Petersen estimates represent point- 
in-time run-size estimates upstream of the tagging weir. Snorkel 
surveys were also used to determine in-river distribution, and to 
continue documenting run-timing once the tagging weir was 
removed. The number and distribution of redds were determined by 
foot and helicopter surveys (redd surveys). 

To meet Job Objective 2, we utilized non-reward tag returns and 
creel surveys. Historically, poaching has been a problem in the 
SFTR. Non-reward tags were chosen so the potential of poaching, 
primarily for the reward, was not increased. 

To meet Job Objective 3, we analyzed scales collected during the 
adult trapping operation and carcass recovery surveys, and 
performed emigrant juvenile trapping. 

Immigrant Chinook Trapping and Tagging 

Earlv-enterins Portion of the Run 

The primary trapping and tagging weir (Gates Weir) was located at 
river kilometer (RKM) 31.7, 16 km downstream from the township of 
Hyampom (Figure 1). The weir functioned as a fence across the 
river, guiding fish into a trap. The weir was constructed of 
1.5-m-wide by 1.2-rn-high panels, which reached completely across 
the river. Each panel was constructed of 1.9-cm-diameter 
galvanized conduit welded horizontally on 5.7-cm centers to 2.5- 
cm by 2.5-cm steel angle-iron uprights. Panels were wired 
together with steel tie-wire, and supported with conventional 
steel fence posts driven into the river bottom. Netting was 
placed atop the panels to prevent fish from jumping over the 
weir. 
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The trap was 2.4 m long by 2.4 m vide by 1.2 m high (vertical 
dimension) and was constructed with the weir panels described 
above. Two 1.2-mZ panels were placed inside the open end of the 
trap forming a fyke, guiding fish inside and deterring their 
escape. The conduit of the upstream and side panels was sleeved 
with clear vinyl tubing to minimize potential abrasion to trapped 
fish. To make fish more "at ease" in the trap and less likely to 
try to jump out, a piece of dark-blue nylon fabric was floated on 
the water surface inside the trap. It was attached only at the 
upstream end of the trap, so if a fish were to jump and land atop 
the fabric, it would sink, allowing the fish to settle back into 
the water. This device also provided cover and made fish 
difficult to see from outside the trap. Great care was taken to 
insure that there were no sharp projections, wire, etc. inside 
the trap which might injure fish. Foam pipe insulation was used 
in areas where unavoidable abrasion might occur. The trap was 
provided with a lockable plywood lid and solid plywood bottom. 

Fish were netted from the trap with a knotless-nylon-mesh net and 
placed in a tagging cradle. The tagging cradle consisted of a 
frame, constructed from 1.9-cm-diameter copper pipe, measuring 
100 by 50 cm, and was fitted with a nylon cradle and a metric 
ruler for measuring fork lengths (FL). The cradle assembly was 
designed to slide into a channel in the front of the trap. A 
sliding door made from perforated aluminum plate (0.32-cm holes' 
formed the upstream end of the cradle. Once marked and measure 
fish were released by raising the sliding door. 

During tagging, fish were examined for marks, scars, and general 
condition, their FL measured to the nearest cm, and a scale 
sample was taken. A small knife was used to collect scales from 
the left side of the fish just below the dorsal fin. Spring 
chinook from the 1994 cohort, which appeared healthy, were marked 
with a one-half right ventral ($RV) fin-clip and a bi-colored 
~loyi' anchor tag. Anchor tags were placed on the left side of 
spring chinook, just below the dorsal fin, and just posterior to 
the midline. Spring-run steelhead were marked with an anchor tag 
on the right side and a one-half left ventral (%LV) fin clip. 

Tagged fish were sprayed with a 25% aqueous solution of 
Propolyaquai' (artificial slime) to help prevent infection caused 
by the removal of mucus during handling. Spraying was focused on 
areas such as the caudal peduncle, scale-sample site, and the tag 
location. Care was taken to insure that the head, operculum, and 
gills were not sprayed with the solution. 

1/ The use of brand names is for identification purposes only and - 
does not imply the official endorsement of any product by t' 
California Department of Fish and Game. 



Fish which appeared fresh and strong were released directly from 
the tagging cradle to the river, upstream of the weir, without 
further handling. However, most fish were allowed to swim from 
the cradle into a recovery tube and held there for at least 60 
minutes. Recovery tubes were made from plastic pipe measuring 
3.5 m long by 25 cm in diameter. The upstream and downstream 
ends were fitted with sliding plexiglas doors, each with numerous 
2-cm holes allowing ample water to flow through the tube. The 
tubes were oriented with their long axis parallel to the current 
and held on the river bottom with large rocks or steel fence 
posts. After the recovery period, the upstream door was opened 
and fish were allowed to leave of their own volition. 

Late-enterinq Portion of the Run 

Instead of a weir operation, we conducted snorkel surveys and 
pool follow-up observations to determine the size and 
distribution of the late-entering segment of the 1994 spring 
chinook run. We felt that the operation of a weir during August 
and early September, when minimum water temperatures regularly 
exceed 21 OC, would result in unacceptable fish mortality. 

Another significant problem encountered in operating a weir at 
this time of year, was defining spring-run vs. fall-run chinook 
salmon (fall chinook), since both may be present at this time. 
Late-entering spring chinook were identified as those fish which 
were dark, brassy, and may have had other physical marks 
indicating they had over-summered lower in the Klamath-Trinity 
system. Fall chinook were identified as those which appeared 
fresh, bright, nickel-colored, and usually lacked old marks and 
scars. However, this technique of identification can be 
misleading, so it was used with caution. 

Recapture Weirs 

Recapture weirs were not used this season due to extremely low 
stream flows and excessively high water temperatures during the 
summer. 

Snorkel Survey 

During the summer of 1994, snorkel surveys were conducted in late 
July, and again in late Augustfearly September, and 
systematically covered the study area upstream of Surprise Creek 
(Figures 1 and 2). Our primary goal was to observe and record 
the numbers of marked and unmarked spring chinook for making run- 
size estimates. We also docunented the number and location of 
over-summer holding pools utilized by three or more spring 
chinook. We also recorded the numbers of marked and unmarked 
adult spring-run steelhead seen. 



Use of Standard Julian Week ! 

Some data collected are presented in Julian week (JW) format. 
Each JW is defined as one of a consecutive set of 52 weekly 
periods, beginning 1 January, regardless of the day of the week 
on which 1 January falls. The extra day during a leap year is 
added to the ninth week, and the last day of the year is included 
in the 52nd week (Appendix 2). This procedure allows inter- 
annual comparisons of identical weekly periods. 

RESULTS AND DISCUSSION 

1993-1994 Reporting Period 

Trappins and Taqqinq (Early-enterina Portion of the RunL 

The following paragraphs repeat results from the 1993-1994 Annual 
Report (Dean 1996) to allow the reader to follow the 1994 spring 
chinook cohort through the summer and fall covered in this 
report, and to present a more coherent picture of the 1994 run. 

During the 1994 season, we operated the Gates Weir for 43 days, 
from 28 April through 10 June; the weir was removed on this date 
due to low stream flows and excessively high water temperatures ' 
We captured and released 75 adult and 4 grilse spring chinook 9' 
salmon, and 9 adult spring-run steelhead from the immigrant trap 
(Table 1). 

Spring chinook captured at the Gates Weir ranged in size from 52 
to 75 cm FL (Figure 3). The average EL was 63.4 cm, 
si nificantly larger than the 52.4 cm average of last season 
(X4= 0.006). Over one-third (24162) of fish seen in 1993 were 
<52 cm FL, while the 1994 run was composed entirely of fish 252 
cm FL, with almost 25% (17179) measuring 269 cm EL. 

All 79 spring chinook were tagged with an anchor tag on the left 
side and marked with a +RV fin-clip. All spring-run steelhead 
were tagged with an anchor tag on the right side and marked with 
5LV fin-clip. Two spring chinook, which had shed their tags, 
were re-captured in the emigrant trap, and were released 
downstream. 

Extremely low stream flows forced the early removal of the Forest 
Glen Weir in 1994. No spring chinook were captured at this 
location. 



TABLE 1. Trapping summary for the Gates Weir by Julian week from 
28 April through 10 June 1994. The Gates Weir was located in the 
South Fork Trinity River 32 kilometers uDstream from the mouth. 

Immigrant Emigrant 
t r a p  t r a p  

S p r ~ n g - r u n  chinook 
salmon S t e e l h e a d  

Spawned 
f a l l  and 

J u l i a n  S t a r t  ~ d u l t s  G r i l s e  Winter-run Spring-run winter-run 
week d a t e  a/ b/ C /  a t e e l h e a d  

T o t a l s :  7 5 4 2 9 71 

a /  G r i l s e  were chinook measuring 5 53  cm FL, a d u l t s  were >53 cm FL. - 
b/ Winter-run s t e e l h e a d  were upstream-migrating, s e x u a l l y  mature f i s h .  
c /  Spring-run s t e e l h e a d  w e r e  upstream-migrating, s e x u a l l y  immature f i s h .  - 

1994-1995 Reporting Period 

1994 SFTR Summer Habitat Conditions and Related observations 

The winter of 1993-94 was extremely dry (less than 40% of 
"normal" rainfall occurred), and SFTR flows were lower during the 
following summer than we had seen in any of the previous four 
study years. During July and August 1994, SFTR flows at Forest 
Glen were consistently less than 10 cubic feet per second (CFS); 
normal flows at Forest Glen in July are usually 20 to 40 CFS. As 
a result, the movement of spring chinook between over-summer 
holding pools, and access to specific spawning areas, was 
restricted by these low water levels and correspondingly higher 
water temperatures (sometimes exceeding 26 OC). A large beaver 
dam two km upstream from Forest Glen further limited chinook 
access to the upper sections of the SFTR after mid-July. Many of 
our findings during the summer and fall of 1994 reflected the 
effects of these decreased stream flows on spring chinook health 
and summer survival, and in holding pool and redd distributions. 



Fork  Leng th  C c m 3  - 

FIGURE 3. Fork length distribution for spring-run chinook salmon 
captured at the Gates Weir in the South Fork Trinity River in 1994. 

SFTR snorkel observations and Gates Weir trapping initially 
indicated the possibility of a good 1994 spring chinook run. 
However, the run ended earlier than in past seasons and spring 
chinook already present did not survive the summer well. The 
virtual "strandingt' of spring chinook in over-summer holding 
pools resulted in what we considered overcrowded conditions in 
some river sections, especially considering the poor water 
quality. We noted very small volumes of cool bottom water in 
almost every pool. This apparently led to unprecedented over- 
summer mortality among spring chinook in 1994 compared to other 
study years. We documented 13 summer mortalities in the July 
snorkel survey, compared to a total of only two in 1992, and none 
in 1993. Mortality was apparently disease-related, since during 
our snorkel surveys, we noted that up to 75% of the spring 
chinook in some reaches showed signs.of active bacterial 
infection (Flexibacter columnaris), and most of these fish 
appeared to be blind in at least one eye. Based on snorkel 
survey data and other observations, we estimated that 
approximately 30 to 45% of spring chinook died before spawning. 



Observation or Recovery of Taqs and Marks 

Effectively Marked Fish. As stated in the METHODS section, 
"M" in the Petersen formula represents the number of marked fish 
minus weir mortalities and those fish which had shed tags. 
During the last reporting period (see previous section), we 
captured and tagged 79 spring chinook. Subsequently two fish 
were known to have shed their tags within a week, and no weir 
mortalities were seen. Therefore, we effectively tagged 77 
spring chinook in 1991. 

Snorkel Survevs. During the July snorkel survey, we observed 
243 spring chinook and 16 spring-run steelhead. Two-hundred 
seventeen of the spring chinook and all of the steelhead were 
seen well enough to positively identify marks. Thirty-five of 
the spring chinook were marked. Using these data in the Petersen 
formula yields a run-size estimate of 472 fish (95% confidence 
limits 350 to 642; Binomial). Only 13 (5.3%) of the spring 
chinook seen were grilse. Therefore, in July, the adult run size 
was estimated to be 448 fish. This is essentially the same as 
the adult run size estimate for July 1993. Only two of the 
steelhead seen were marked. No run-size estimate for spring-run 
steelhead was possible from these data. 

During the August survey, we observed 235 spring chinook and 22 
spring-run steelhead. We saw 233 of the spring chinook well 
enough to positively identify marks. We counted 27 marked spring 
chinook, and no marked steelhead. Using these data in the 
Petersen formula yields a spring chinook run-size estimate of 652 
fish (95% confidence limits 359 to 896; Binomial). We counted 18 
(7.7%) grilse in the August snorkel survey. Therefore, the adult 
run-size was estimated to be 602 fish. No run-size estimate for 
spring-run steelhead was possible. 

There may have been some differential mortality among tagged fish 
this season because of the effect of low and very warm water 
conditions, but this difference was not apparent. Overall, we 
saw fewer fish in August than in July, just the opposite of other 
study years. Among fish seen well enough to identify tags and 
marks, the tagged to untagged ratio was 0.12 in August (27/233) 
and 0.16 in July (351217). Fewer tagged fish relative to 
untagged fish in the sample would give a higher run-size 
estimate. Yet, conparison of the confidence limits of both 
estimates shows that estimates are essentially the same, with the 
July estimate being more precise. Further, based on snorkel and , 
pool observations, and general habitat conditions L 

-we were virtually certain very few, if any, spring chinook 
entered the SFTR after mid-July (see also the section discussing 
trapping and tagging of the late entering portion of the run). 



This summer spring chinook were distributed upstream of the Gates 
Weir in river sections K through C, with the largest 
concentrations of both marked and unmarked fish found in sections 
H, G, and F (Table 2). Very few fish were seen upstream of 
Forest Glen (sections A-E). Sections M and N were not surveyed 
this year because we had not observed a significant number of 
spring chinook in those sections in past years, especially when 
water temperatures were high (Dean 1994, 1995). We feel very 
strongly that the lowest sections of the SFTR are not used by 
spring chinook for over-summer holding. 

TABLE 2. Distribution of spring-run chinook salmon (including 
marked fish) and redds seen in the South Fork Trinity River during 
1994 surveys. 

Number of salmon+' 

Totals 246(35) 235 ( 2 7 )  105 

a/ Number of marked or tagged fish observed are indicated in - 
parenthesis. 

b/ NS: No survey conducted in these sections. - 



Due to very low stream flows, snorkel sur-geys were not conducted 
in lower Hayfork Creek or Grouse Creek in 1994. 

Holdina Pools. We documented 16 spring chinook summer holding 
pools throughout the SFTR, with only one downstream of Hyampom 
and none upstream of Forest Glen (Figures 4 & 5). At least three 
spring chinook utilized each pool during August. The factors 
most limiting to spring chinook holding distribution this season 
were the low water levels and resulting high water temperatures. 

We made a distinction betveen pools with three or more spring 
chinook and those with fewer than three, because those pools 
which met this criterion were utilized consistently. Those pools 
which did not meet this criterion were used intermittently, or 
only for a short period of time. In addition, we did not feel it 
important to document the location of pools which held only one 
or two fish. Most of the pools that we documented held five or 
more spring chinook. Eight of the 16 pools used this season were 
also used last season. Such recurrent use by significant numbers 
of spring chinook suggests either that these pools are providing 
optimal over-summer holding conditions that chinook are able to 
distinguish and locate, or that the number of such "good" pools 
is limited. 

However, our combined snorkel survey observations for the 
previous study years indicated that there was little shortage of 
over-summer holding habitat for the current SFTR spring chinook 
population. We found large pools which appeared to be of 
adequate size and depth, with good in-stream cover, that were not 
being utilized. Hillemeier (1995) found that pool surface area 
was the pool characteristic most strongly correlated with spring 
chinook use. Many "good" pools were utilized by only one or two 
fish. These pools were often found in areas where human access 
was high. Conversely, some of the utilized pools appeared to be 
of poor quality, e.g. shallow and relatively small; these pools 
were almost always in isolated areas where human access was low. 
Human disturbance may be an important factor in chinook use of 
"poorer" quality pools and their absence from some "good" quality 
pools. However, in very dry years like 1994, the availability of 
good quality pools may be a significant factor limiting spring 
chinook run size; i.e., poor habitat resulted in decreased 
survival. 

Follow-uw Observations at Holdinq Pools. A s  discussed in the 
Snorkel Surveys section, from late July through early-September, 
spring chinook numbers decreased in many of the individual 
holding pools, as well as throughout the SFTR. We felt this was 
due primarily to temperature stress and disease-related 
mortality. 
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FIGURE 4. Location of summer holding pools utilized by spring-run 
chinook salmon in 1994, from Hyampom downstream to the mouth of the 
South Fork Trinity River. (FXM = river kilometers from mouth) 
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FIGURE 5. Location of summer holding pools utilized by spring-run 
chinook salmon in the South Fork Trinity River in 1994, from 
Hyampom upstream. (RK?? = river kilometers from the mouth) 



The onset of spawning can be determined from the pre-spawning 
activity of spring chinook in holding pools. When fish are in a 
"summer holding-mode", they simply circle lazily about the pool. 
Once fish near spawning condition, some (especially the males) 
begin chasing one another around the pool, scze males and females 
form "loose pairs", and females often dig false redds near the 
pool. Many times most of the fish then leave the pool at the 
same time. After we observed these activities occurring, we saw 
fish begin actual spawning within a week to ten days. 

Redd Surveys. We conducted 37 individual redd surveys between 
27 September and 27 October 1994, locating 105 spring chinook 
redds in the mainstem SFTR (Figures 6 & 7, Table 2). We first 
observed spring chinook spawning in the upper river (upstream of 
Red Mt. Creek) on 25 September during a pool follow-up check. 
Spawning incidences progressed downstream over time, and spawning 
was completed by 27 October. 

Lower Hayfork Creek was surveyed by helicopter on 21 October, but 
no redds were seen. Stream flows were so low and water quality 
so poor that we did not believe spring chinook would spawn in 
this tributary this year. In previous study years, we surveyed 
lower Hayfork Creek on foot and by helicopter. We saw spawning 
activity in this reach only in 1993 following the wet winter of 
that year. 

Nearly all spring chinook redds found during the 1994 surveys 
were located upstream of Hyampom (Section J, RKM 48.3) (Table 2). 
The majority of the redds (86%) were found between Hitchcock 
Creek (RKM 58.8) and Red Mountain Creek (RXM 111.8). Prior to 
the 1964 flood, LaFaunce (1967) found that 82% of mainstem SFTR 
spawning activity occurred in this same reach (Hitchcock Creek to 
Red Mt. Creek). LaFaunce also found 2.5% of spawning occurred in 
the East Fork of the SFTR. This year we found one spring chinook 
redd in the East Fork, but it was just a few meters above the 
confluence with the mainstem. It is our belief that the East 
Fork is the upper limit of spring chinook spawning, and is only 
utilized to any significant degree when spring chinook are 
relatively abundant. Further, it is apparent that the reach 
between Forest Glen and Hitchcock Creek is critical to spring 
chinook for over-summering and spawning, especially in dry years. 
In normal to wet years, the river sections E, D, and C upstream 
of Forest Glen are also important. 

In 1994, only seven (6.6%) spring chinook redds were found 
upstream of Forest Glen (sections C-E). This was unusual, but 
consistent with low stream flow conditions. Only four (3.8%) 
spring chinook redds were found near or downstream of Hyampom 
(sections J and K). This was almost certainly the result of high 
water temperatures that occurred well into the fall, and which 
may have been lethal to spring chinook attempting to spawn there. 
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FIGURE 6. Distribution of spring-run chinook salmon redds in the 
South Fork Trinity River from Hyampom Downstream in 1994 (RKM = 
river kilometer form the mouth). 
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FIGURE 7 .  Distribution of spring-run chinook salmon redds in the 
South Fork Trinity River from Hyampom upstream in 1994 (RKM = river 
kilometers from the mouth). 



Most redds were typical for chinook salmon with regard to size, 
location in the stream, gravel size, current velocity, and water 
depth (Chapman 1943; Mattson 1938; Cramer and Hammack 1952; 
Lindsay and Jonasson 1589; Groot and Margolis 1991). 

SFTR spring chinook were observed to complete redd construction 
in 24 to 48 hours, with evidence of false redd activity in many 
instances. Females could be found in the area of the redd for up 
to one week after redd completion, and were sometimes seen 
defending their redd. We observed redd super-imposition 
(overlap) in two separate locations. We felt that this behavior 
was the result of significant sedimentation of SFTR spawning 
gravels. 

Based on field observations, we estimated that there were between 
two and three spring chinook per redd. If this estimate was 
accurate and all redds were seen, then only about 55% of SFTR 
spring chinook survived the summer to spawn. This correlates 
well with our conservative estimate of 30 to 45% over-summer 
mortality. 

Rainy weather, high stream-flows, and poor water clarity can make 
river access difficult, and make finding redds next to 
impossible. The weather and water clarity were both very good 
during the 1994 surveys. 

Carcass Recovery Surveys. We recovered 12 spring chinook 
carcasses during redd and carcass surveys, only three of which 
had been marked at the Gates Weir (all bore an RV-clip but had 
shed their tags). This was an inadequate number of tag 
recoveries for a statistically valid run-size estimate. 

All carcasses recovered in the fall had apparently spawned 
successfully. However, this season, we saw evidence of 
significant pre-spawning mortality as previously discussed. 
Throughout the summer, a total of twenty-one carcasses were found 
during snorkel surveys and during pool follow-up investigations. 
Lindsay and Jonasson (1989) reported average pre-spawning 
mortality in wild spring chinook of 44% for the Deschutes River 
(Oregon) from 1977-81, with some years as high as 75%. They also 
found that fish in the Rogue River (Oregon) experienced an 
average pre-spawning mortality of 12% during the same years. For 
comparison, pre-spawning mortality for spring-run chinook in the 
mainstem Trinity River was 52.8% in 1989, but averaged much lower 
in other years (Zuspan 1992). Groot and Marqolis (1991) reported 
that much lower values (less than 10%) were more typical. 



Trawwinq and Taaqinq (Late-enterins Portion of the Run) 

We did not install the Sandy Bar Weir this season to trap and tag 
salmonids since we felt water temperatures exceeding 18.5 OC 
caused unacceptable stress and resulting mortality. Based on 
thermograph records from previous study years, minimum water 
temperatures at this site routinely exceeded this value well into 
September. 

However, the Sandy Bar Weir was installed this season by the 
Natural Stocks Assessment Project (NSAP) on 1 October 1994, after 
minimum water temperatures dropped below critical levels. 
Between 1 and 27 October 1994, no salmon were captured which 
could be classified as spring-run (Larry Hanson, Fishery 
Biologist, CDFG, personal communication. This weir was used to 
trap and tag fall-and winter-run steelhead as reported in Chapter ---. 
Those weir catches and observations during snorkel surveys, pool 
follow-ups, and redd surveys supported our feeling that very few 
spring chinook entered the SFTR after mid-July in 1994. This 
migration pattern contrasts with those observed during the 1992, 
1993, and 1995 summers when more spring chinook were observed 
during the August snorkel surveys than the July surveys (Dean 
1995, 1996, Appendix 1). 

Based on data from the Project's study years, the SFTR spring 
chinook run peaks between mid-May and mid-June. In "wetv years 
like 1993, the run continues through August, actually overlapping 
the fall chinook run. This year, due to the dry weather 
conditions, and subsequent low water flows, the run ceased by 
mid-July. We did not observe a second, late-entering "pulse" of 
immigrants which was distinct from the early-entering portion of 
the run. We conclude that spring chinook immigration peaks in 
late spring, but streamflow and water temperatures determine 
whether the run continues through the early and late summer. 

Life Historv 

Scale Analysis. We interpreted 81 scale sets obtained from 
immigrant spring chinook captured at the Gates Weir and from 
recovered carcasses. An ocean-type juvenile life history was 
recorded for 54 scale sets ( 6 7 % ) ,  while 27 (33%) showed a stream- 
type juvenile life history. This ratio differs markedly from 
other SFTR study years, showing a near three-fold increase in 
stream-type fish returning as adults. The proportion of ocean- 
versus stream-type life histories represented in 1992 was 90% vs. 
lo%, and 88% vs. 12% in 1993 (Dean 1995, 1996). This variation 
may be an indication of the adaptability and plasticity of spring 
chinook, and the response to some unknown selective factor. 



Scale analysis also showed that the 1994 run was composed of 1% 
two-year-olds (grilse), 16% three-year-olds, 49% four-year-olds, 
and 34% five-year-olds (Figurc 8), a relatively greater 
proportion of older fish than seen in previous runs. For 
comparison, the 1993 run was composed of 19% grilse, 55% three- 
year-olds, 24% four-year-olds, and 2% five-year-olds. 

To verify our scale analysis we consulted with the Oregon 
Department of Fish and Wildlife (ODWF). Fishery Biologist Lisa 
Borgerson and Fish & Kildlife Technician Kanoni Bowden interpret 
nearly all scales collected by ODFW, and they did not disagree 
with our scale interpretations for the age composition. Higher 
proportions of older adults (4- and 5-year-olds) were also 
observed in scale analysis of John Day River (Oregon) spring 
chinook by Lindsay (1985). His results showed 1-5% three-year- 
olds, 54-89% four-year-olds, and 8-44% five-year-olds. Virtually 
all the fish in his analysis were determined to be stream-type. 
While the SFTR is somewhat different from the John Day River, the 
1994 SFTR spring chinook age composition showed some 
similarities. It may be that the stream-type juvenile life 
history in spring chinook, in which a winter is spent in 
freshwater, might increase the age at which adults return. The 
increased proportion of the 1994 SFTR run's adults showing they 
led a stream-type juvenile life history could account for the 
apparent increased proportion of older age fish. 

The overall average FL of 53.4 cm for this year's SFTR spring 
chinook was 11 cm longer than in 1993. The average FLs for fish 
returning in 1994 as two-, three-, four-, and five-year-olds were 
52.0, 57.9, 63.5, and 68.7 cm, respectively (Figure 8). For 
comparison, last season's average FLs were 44.6, 56.0, 62.2, and 
72.3 cm for the same aged fish. The very low number of grilse 
((53 cm FL) accounted for the larger overall average size of the 
1994 run. The near absence of grilse and the apparent older age 
of this year's run may be indicative of poor ocean conditions, 
poor recruitment of younger-age fish, or some other selective 
factor. 

SFTR spring chinook exhibited not only the true stream- and 
ocean-type juvenile life history strategies, but several which 
appeared to be intermediate. Sullivan (1989) noted similar 
intermediate life histories in scales of Klamath River fall-run 
chinook salmon. Based on our scale analysis and juvenile 
trapping, some juvenile chinook reside in-river through the 
summer and emigrate in the fall. Our data showed that growth of 
spring chinook young-of-the-year (YOY) was initially good, but 
subsequent over-summer growth was poor (see Juvenile Emigrant 
Trapping). A summer growth check was even evident in some 
juvenile scales examined. We feel that the poor growth and scale 
check were the result of high water temperatures significantly 
stressing over-summering juveniles. 
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FIGURE 8. Age composition and average fork length of each age- 
class in the spring chinook salmon run in the South Fork Trinity 
River during 1994, as determined from scale analysis. 

Summer rearing habitat for juvenile salmon appears to be a 
Significant limiting factor in the SFTR. Sedimentation has 
reduced the overall complexity of several habitat types, and 
food-web complexity and food abundance appeared to be 
correspondingly lowered. Therefore, over-summer survival appears 
low for those spring chinook which exhibit a stream-type juvenile 
life history, and for those juveniles that over-summer in-river 
and emigrate in the fall. The apparent high variation in the 
ratio of stream-type to ocean-type fish returning as adults may 
be an indication of the marginal nature of SFTR juvenile rearing 
habitat. 

Juvenile Emiarant Trappinq. We trapped at Forest Glen in July 
1994 for two nights to document the completion of the "springtt 
segment of the juvenile spring chinook emigration. No juvenile 
chinook and 67 juvenile steelhead were captured in this effort. 



We also trapped at two sites farther downstream in the SFTR 
between 26 September and 8 December 1994. We trapped at Hyampom 
(RKM 48.6) for nine nights capturing 34 juvenile chinook and 45 
juvenile steelhead, and at Sandy Bar (RKM 1.6) for three nights 
capturing three juvenile chinook and five juvenile steelhead. 
The juvenile chinook captured ranged in size from 68 to 104 mm 
FL, and some appeared to be in poor health. This size range is 
almost identical to the size range seen among chinook captured 
earlier in the year at Forest Glen. These data support our 
hypothesis that SFTR spring chinook grow little in summer, and 
that intermediate life histories exist. Juvenile chinook larger 
than 120 mm FL have never been captured, or seen in snorkel 
surveys, during any of the past year's monitoring. This may 
indicate that there is a maximum size after which all juvenile 
salmon leave the system regardless of time of year. 

Direct Snorkel Observations. Juvenile spring chinook 
exhibiting a stream-type and intermediate life histories over- 
summer in the SFTR both upstream and downstream of Forest Glen, 
and to a limited extent in the cooler tributaries. During 
mainstem SFTR snorkel surveys, chinook juveniles were seen in the 
greatest numbers upstream of Forest Glen, but significant numbers 
were also seen in those two sections immediately downstream 
(Sections F & G). They were usually found beneath large rocks, 
in caves, in pools below the thermocline, or near cool, sub- 
surface springs. Such cool water refugia may be critical to the 
over-summer survival of SFTR spring chinook, especially in dry 
years. 

In cooperation with NSAP, we conducted a minimum of two snorkel 
surveys of all major SFTR tributaries to determine juvenile 
chinook usage. We found that only Rattlesnake Creek was used to 
any significant extent. Juvenile chinook counts were as high as 
320 fish per kilometer in this stream. Fairly high densities of 
juvenile chinook were also seen in Madden Creek, along with 
juvenile coho and steelhead. We had anticipated seeing juvenile 
chinook in many of the cooler tributaries, but in most cases saw 
none. Plummer Creek has been described as prime juvenile chinook 
habitat, but we never saw more than a dozen chinook in the 2.5 km 
of stream surveyed between 15 July and 1 September 1994. A few 
juvenile chinook were also seen in Butter Creek. However, many 
hundreds of juvenile chinook were seen in the mainstem SFTR 
during snorkel surveys. This is strong evidence that although 
juvenile chinook do use some of the tributaries, the mainstem is 
far more important for juvenile rearing. 

Direct snorkel observation of emergent juvenile chinook in late 
winter and early spring was not conducted this reporting period. 

Adult Stravinq. Throughout the entire study duration (spring 
1991 through spring 1995), we have never discovered a spring 
chinook with a mark indicating it originated outside the SFTR 



(e.g. hatchery fin-clips, coded-wire tags, brands, etc.). 
Project personnel conscientiously looked for such marks during 
all phases of SFTR spring chinook trapping, observation, and 
recovery. That we found no evidence of spring chinook strays 
from other rivers possibly means that the genetic integrity of 
the SFTR spring chinook stock remains relatively intact. 

Anqler Harvest 

Over the seasons that this project conducted creel surveys, we 
were unable to document any legal harvest of SFTR spring chinook. 
However, we had many anecdotal reports, and some direct evidence, 
of the poaching of spring chinook in the SFTR, especially from 
summer holding pools. We feel that poaching is a significant 
factor in the SFTR, and that its impact is increased in dry years 
due to the concentration of fish in holding pools. We conducted 
comprehensive public outreach and education efforts, and 
organized a "neighborhood watch" program for SFTR spring chinook 
in an effort to curtail poaching. We achieved some success in 
this effort but such a program must be ongoing to be truly 
effective. 

Adult Traw~inq 

Due to the termination of this project, we were unable to conduct 
any trapping or tagging of SFTR spring chinook in 1995. However, 
as mentioned earlier, snorkel and redd surveys were conducted 
during the summer and fall of 1995 through a private contract, 
and the write-up of that work (Dean, Appendix 1) is referenced 
for additional information. 

RECOMMENDATIONS 

1. Since both spring chinook and spring (summer) steelhead 
runs in the SFTR remain critically low, it is essential that 
monitoring be continued. 

2. Monitoring efforts should be expanded to include a 
juvenile production estimate for SFTR spring chinook. 

3. Major and minor landslides, as well as some land-use 
activities, are adversely affecting juvenile rearing habitat 
in the SFTR. Studies are needed to quantify these effects, 
and to determine corrective actions. 

4. Monitoring efforts for SFTR spring-run (summer) steelhead 
should be expanded into a more comprehensive program. 

5. Poor spawning gravel permeability and bedload movement 
may be affecting spring chinook egg and alevin survival. 
Additional studies are needed in this area. 
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APPENDIX 2 .  L i s t  of J u l i a  weeks a n d  t h e i r  c a l e n d a r  d a t e  e q u i v a l e n t s .  

C a l e n d a r  d a t e s  C a l e n d a r  d a t e s  

J u l i a n  J u l i a n  
week S t a r t  F i n i s h  week S t a r t  F i n i s h  

2 6 25-Jun 01-Jul  52 b/ 24-Dec 31-Dec 

a/ Eigh t -day  week i n  e a z h  y e a r  d i v i s i b l e  by 4 .  
b/ Eigh t -day  week e v e r y  y e a r .  




