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Foreword

This is the fifth annual report to the United States Bureau of
Reclamation (USBR) of activities conducted under the terms of
Cocoperative Agreement Number 1-FG-20-09820, and covers the
contract period July 1, 1992 through June 30, 1993. 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).




—ii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season
Table of Contents

FOreword . . .+ =« s o 2 » o % 2 &+ s o 5 s s 3 o o« « s s s« o« 2 o« o« « 1
Table of Contents . . .+ ¢ & & ¢ & ¢ « « o o o a o s » « 2 o o o « o ii
List O0F Table8 . &+ « o « o o & o o & « s o s 2 & s = « s 2 « o« + « ix
Ligst Of PIQUIXeS . + &« ¢ + o« + s o s o s s o« s o s 5 5 s s & s s o « XV
List of Appendices . . « .« v ¢ o & & o » 2 s o s o & « 2 = o o « Xxii

Chapter I. Job I. Salmon Spawner Surveys in the Upper Trinity

River Basin . . .+ + ¢ &t ¢ ¢ v v v b e e e e e e e e e e e e e e A
Abstract . . . & .t ot i h e e e e e e e e e e e e 1
Objectives . . . « v « ¢ « v . o v e e e e . 2
Introduction . . . . . ¢ . . . . . 0 0 e e e e e e 2

Metheods . . . . e e e e e e e e s e e e e e e e 3

Mainsten Trlnlty Rlver Spawner Survey . . <« . + .+ « « o« o 3

Chinook Salmon . . . . « v « v « « « &+ & = &« « & « « 6

Coho Salmon . &+ & & ¢« v v 4 ¢ o & v e e s e e e T

Tributary Spawner SuUrveys . . . « « + « « &+ + « o + o « o 17

Results and Discussion . . ¢ v & ¢ v v v v + « = s + v « 4 « . B8

Numbers Observed . . . . e -

Mainstem Trinity Rlver Spawner Surveys . . . . . . . 8

Chinook Salmon . ¢ . ¢« ¢« + ¢ « « = o« « « « « . B8

Coho Salmon . . . e 4 s+ e 4+ & 4 s = 4 + s+ .« s« 8

Tributary Spawner Surveys e

Chinook Salmon . .+ v v v « & + « o« s+ o + + s+ « 8

Coho Salmen . . . . -
Distinguishing Between Sprlng and Fall Chinook

Salmon RUNS . & .+ v v v & & & & s o s 2 s = + = 4 « - 8

Size Compositien . . . s e e s e s e e e s . . . 9

Spring-run Chinook Salmon e f e e e e e e e e e s 9

Fall-run Chinook Salmon . . . + « « + « &« + « « « 11

Coho SalmOn . . . & & ¢ v 4 4 4 4 4 e s e . o« o« .11

Sex ComposSition . . . « ¢ v 4 4 4 e v e 4 e e e e e e .11

Chinock Salmon . . . .+ v v « & v o « « « « « « « + . 11

Coho Salmon . . . « v 4 v ¢ v 4 e a e e e s e e .o« 14

Prespawning Mortality . . . . . « « +« + & v + o « « « . . 14
Chinook Salmon . . . v « « +v 4 4 + « & « o o « « « o 148

Coho Salmon . . T N <1
Salmon Spawner Dlstrlbutlon e -
Chinook Salmon . . . S 1 S
Mainstem Trlnlty Rlver B
Tributaries . . . . . . . + . . « « « + + -« . . 18

Coho Salmon . . . e
Mainstem Trlnlty Rlver D B
Tributaries . . . . « . « .+ ¢ 4+ 4 4 s . . . 19

Marked Salmon Recovery . . e e e e e - - . . 20

-

Incidence of Program—marked qa“.cn e e e e e e e e . 2



-iii-

Trinity River Basin Salmon and Steelhead Monitoring Project

1992-1993 Season

Table of Contents
(continued)

Chapter I. Job I. (continued)

Estimation of Adipose Fin-clipped Salmon
Proportions
Incidence of Hatchery- produced Chlnook Salmon

Spring-run Chinoock Salmon

Fall-run Chinook Salmon

Computational Assumptions e .
Recommendations . . . . « &+ « v+ v 4 4 e e e e
Literature Cited . . . . . . . . . .

Chapter II. Job II. Capture and Coded-wire Tagging of
Produced Chinook Salmon in the Trinity River Basin

Abstract . . . & v e v et e e e e e e s e e e e

Job Objective . . . . . ¢ . o L o o 0 0. e e

Introduction . . . . . . . i 4 v i v e e e e e

Methods . . . s e e e e e e e
Use of Standard Jullan Week e e e e e e e s
Trapplng e e e e e e e e e e e e e e
Tagging . . . . . . e e e e e s e e
Coded-wire Tag Recovery e e e e e e e

Results . . . ¢ ¢ & v 0 0 i e e e e e e e e e e
Trapping . . . e e e e e e e e e e e

Chincok Salmon e e e e e

Other Salmonids

Tagqlng - - - - Ll - - a - - - L]
Hard Hat Slte e e e e e e e e

Sky Ranch Site . . . . . . « « « « .+ « .
Coded-wire Tag Recovery . . « « « + « « o« « =
Discussion . . . . & ¢ v v v e e e e e e e e e e
Recommendations . . . . .+ . v v v 4 e e e e e 4 .
Literature Cited . . . . . . . . v v v v v « v « .

Chapter III. Job IIX. Life History, Distribution, Run
Angler Harvest of Steelhead in the South Fork Trinity

River Basin . . . « & v v v v v e e e e e e e e
Abstract . . s e e e h e e e e e e e e e e s
Job Objectlves s e e e e e e e e s e e e e e
Introduction . . . + v v v 4 e e e e e e e e
Methods . . . e e e e e e .

Use of Standard Jullan Week e e e e e
2Adult Fall-run Steelhead Trapping and Tagging

Naturally

Size and

21
22
22
23
24
24
25

35

35
36
36
36
36
37
17
39
39
39
39
42
a2
42
42
43
44
44
45

53

53
54
54
54
54
56



Trinity

Chapter III.

-lv-

River Basin Salmen and Steelhead Monitoring Project

1992-1993 Season

Table of Contents
(continued)

Job III. {continued)

Chinook and Coho Salmecn Escapement . . . . . . . .
Fall-run Steelhead Escapement . . . . . . . . . .
Creel Survey . . e v e e e e e e e
Tag Returns and Steelhead Harvest Estimates . .
Spawning Surveys . . . . s e 4w . .
Steelhead Redd and Spawnlng Habltat Evaluatlons . .
Juvenile Steelhead Emigration Studies . . . . . . .
Juvenile Steelhead Habitat Utilizatien . . . . . .
Results and Discussion . . . . . . . . . e e
Adult Fall-run Steelhead Trapping and Tagglng .« v e
Chinook and Cocho Salmon Escapement . . . . . . . .
Fall-run Steelhead Escapement . . . . . . . « + .+ &
Creel Survey . . . . . . e e e s e e s e s
Tag Returns and Steelhead Harvest C e e e e e s
Spawning Surveys . . . .
Steelhead Redd and Spawnlng Habltat Evaluatlons . .
Juvenile Steelhead Emigration Studies . . . . . . .
Juvenile Steelhead Habitat Utilization . . . . . .
Steelhead Life-history Patterns . . . . . . . . . .
Recommendations . . . .+« & v & 4 4 4 4 s 4 - e e e e e
Acknowledgements . .+ . . ¢ & 4 4 4 e e e e s s e e e e .
Literature Cited . . . . +© © ¢ ¢« v v ¢« 4 « o o o &

Chapter 1IV.
Estimates f

57
57
58
58
60
60
61
62
63
63
65
68
71
71
71
77
82
84
87
87
87
88

Job IV. Annual Run-size, Harvest, and Spawner Escapement

or Trinity River Basin Chinook and Cocho Salmon and

Steelhead s e e e e e e e . 93
Abstract e 4 v e e e e e e e e e e e e e e e . 83
Job Objectives . . . . . . . . . . 0 0 00 e e e e e e 94
Introduction . . . . . ¢« . . . 0 i 4 e e v e e e e e e 54
Methods . . C e e e e s e e e e e e e s 95

Trapping and Tagglnq e e 4 e e e a e e e e s e 95
Trapping Locations and Periods . . . . .+« . . 95
Weir and Trap Design . . . . . . . . . . 97
Processing of Fish . . . . . . . e e e e e e e 97
Determining the Separation Between Spring and Fall

Chinook Salmon Runs at the Weirs . . . 99
Estimating Numbers of Spring and Fall Chlnook
Salmon at Trinity River Hatchery . e o« . . 99
Size Discrimination Between Adult and Grllse
Salmon . . . . . . + « - . 100
Size Dlscrlmlnatlon Between adul* ard Tuma ture
Steelhead . . . . . . . . . . . . 100



-V-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

Table of Contents
(continued)

Chapter IV. Job IV. (continued)

Recovery of Tagged Fish . . . . « + + « ¢« « « + + + » . 100

River Surveys . e e s o+ 4 a4 4 4 s« + 4 « « « 100
Tagging Mortalltles e R b
Angler Tag Returns . . . . .+« + + « & s + & + = » « 101
Salmon Spawner SUXVEYS . . « &+ « s « « &+ &« + « « « 101
Trinity River Hatchery . . . . . .+ . « .+ + + . . . 10

Statistical Analyses . . e 4 & s+ 4 s s s s a4« 4 s . 102
Effectively Tagged FlSh e 4 4 e e s s a4 4 s . . 102

Run-size Estimates . . . . + + + ¢« « « & « « + o+ . 102

Angler Harvest Rates and Harvest Estimates . . . . 103

Other Analyses . . . T N e

Use of Standard Julian Week O R o 7
Results and Discussion . . . + « « . ¢« v & « « « 4 + + « « « 104
Trapping and TagginNg . « « + + « o + & « o « + « « « « 104
Chinook Salmon . . . . e N o 7

Sprlng Fall Chlnook Separation . . . . . . . 104

Run Timing . . D R ¢ v

Sizes of Trapped Flsh T X ¢ )
Effectively Tagged Fish . . . . . . . . , . . 107
Incidence of Tags and Fin Clips . . . . . . . 112
Incidence of Gill-net and Hook Scars . . . . 112

Coho Salmonl .« + v v & 4 « s« s 4 s s+ s e s 4 . . 114
Run Timing . . T e

Size of Fish Trapped B O
Effectively Tagged Fish . . . . . . . . . . . 114
Incidence of Tags and Fin Clips . . . . . . . 118
Incidence of Gill-net and Hook Scars . . . . 118
Fall-run Steelhead . . . . . . . . . . « . . . . . 118
Run Timing . . . . +« + ¢« « « « &« « o + « + .« 118

Size of Fish Trapped . . . . . . . . . . . . 118
Effectively Tagged Fish . . . . . . . . . . . 118
Incidence of Tags and Fin Clips . . . . . . . 122
Incidence of Gill-net and Hook Scars . . . . 122
Recovery of Tagged Fish . . . . . . ¢« ¢« + + ¢« & « « « . 122
Tag Returns by Anglers . . , . « .+ + « « « « « « - 122
Angler Harvest Regulation . . . . . . . . . . 122

Spring-run C¢hinook . . . . . . . . . . . . . 122
Fall-run Chineok . . . . + « + &+ « &« + « « . 122
Coho Salmon . . . e |
Fall-run Steelhead T e
Trinity River Hatchery . . . D
Coded-wire Tag Number 065639 e v s e e+ « & . 123
Spring-run Chinook Salmon . . . . . . . . . . 125

Fall-run Chinook Salmon . . . . . - - =« + .- . 127



-—vi-

Trinity River Basin Salmon and Steelhead Monitoring Project

1992-1593 Season

Table of Contents
(continued)

Chapter IV. Job IV. (continued)

Coheo Salwon . . . e e e & a
Fall-run Steelhead e e e e .
Run-size, Angler Harvest, and Spawner Escapement

Estimates . . . . . . . . e e e e

Spring-run Chinook Salmon o s e s

Fall-run Chinook Salmon . . . . .

Coho Salmon . . . . . . e e e s

Adult Fall-run Steelhead e e e e s
Recommendations . . . . . . . « .+ .« . .
Literature Cited . . . . + & ¢ ¢ &« v « + .

Spawner Escapements Made by Chinook and Ccho Salmon

at Trinity River Hatchery . . . . . . . . .
Abstract . . . + v + ¢ v i i i 0 v e e e e
Jcb Objectives . . . . . . . . . . . . . . .
Introduction . . . . . . . o . . . .. L
Metheds . . . . . . s oe e e e .

Fish Marklng and Release s e e w e
Coded-wire Tag Recovery . . . .

Run-size, Contribution to Flsherles, and Spawner

Escapement of Coded- -wire Tagged Salmon

Results and Discussion . . . e e e e
Fish Marklng and Release c e e
Coded-wire Tag Recovery . . . . .

Run-size and Contribution to Flsherles,
Escapement of Coded-wire-tagged Salmon
Spring-run Chinook Salmon . . . .
Fall-run Chinook Salmon . . . .
Coho Salmon . . .+ + + « + « o+ .

Recommendations .« .« v v v v v o o o o o +
Literature Cited . . . . . v « v v « « o« +

River Hatchery . . . . . « « « .+ « « . .
Abstract . . e e h e e e e e e e e .
Jaob Objectlves e e e e e e e e e e e
Introduction . . . . . . . . . . . . . . . .

Methods . . . . . <« ¢ o v « « «

-

-

-

and Spawner

Chapter V. Job V. Survival and Contributions to the Fisheries
Produced

. 127
« 129

« 132
. 132
» 132
. 135
135
136
136

and
187

. 157
. 158
. 158
. 158
. 158
. 159

. 160
. 161
. 181

163

163
. 163
. 167
. 167
169
169

Chapter VI. Job VI. Survival, and Contributions to the Fisheries
and Spawner Escapements Made by Steelhead Produced at Trinity

171

171
172

L B Y

Py A

172




-vii-

Trinity River Basin Salmon and Steelhead Mcnitoring Project

1592-1993 Season

Table of Contents
{continued)

Chapter VI. Job VI. ({continued)

Hatchery Marking Operations . .
Steelhead Brood Year Selectlon and Growth
Fish Marking and Release . e
Recovery Operations . . . . . « . «. . « . .
Results and Discussion . . . « e e e e e e
Hatchery Marking Operatlon . e e ..
Steelhead Brood Year Selectlon and Growth
Brood Year 1991 (Two-year-olds) . .
Brood Year 1992 (Yearlings) . ..
Fish Marking and Release . . . .
Brood Year 1991 (Two-year- olds) .« .
Brood Year 1992 (Yearllngs) . .

RecoVery Operatlons s e e e e e e e .

Trinity River Hatchery . . . . . . .

Junction City Weir . . . . . . . . .
Willow Creek Weir . . . . . . . . . . .
Recommendations . . « .+ + v & & « 4 4 4 4 w4 e o«
Literature Cited e e e e e e e e e e e e e e

Chapter VII. Job VII. Life History, Distribution, Run Size,
Harvest of Spring Chinook Salmon in the South Fork Trinity

River Basin . . .« & v v v v v« o o o o o o
Abstract . . & 4 i e i e e e e e e e e a
Job Objectives . . . . . . . . . . ¢ 0 0 . .
Introduction . . . .« . . . v v e e h e e e .
Methods . . . . . .

Immlgrant Chlnook Trapplng and Tagglng
Early-entering Portion of the Run .
Late-entering Portion of the Run . . .

Recapture Weirs . . . . . + + « & « « 4 « &

Snorkel Survey . . . e e e e e e e e
Redd and Carcass Surveys e e e e e e e e e
Angler Harvest . . e e e e e
Life-history Patterns e v e e e e e e e
Scale Analysis . . . . . .+ v . 4 . .
Juvenile Emigrant Trapping e e e
Statistical Analyses . . c e e e e s

Effectlvely Marked Flsh ..
Run-size Estimates . . . . . . .
Use of Standard Julian Week . . .
Results and Discussion . .
1991-1992 Reporting Perlod

.

and

172
172
173
174
175
175

175
175
176
176
177
180
180
181
181
182
182

187

187
188
188
189
189
189
193
154
194
195
196
196
196
197
198
198
198
139
199
199



-viii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

Table of Contents
{continued)

Chapter VII. Job VII. (continued)
Trapping and Tagging (Early-enterlng Portion
of the Run) . . . . . . « e o+ s .« . 199
1992-1993 Reporting Perlod . . . . e o« - . 201
Observation or Recovery of Tags and Marks .. . . 201
Effectively Marked Fish . . . . . . . . . . . 201

Recovery Weirs . . . . + « o « & & o « « +» . 202
Snorkel Surveys . . . .+ ¢ 4+ 2 4 4 o o« « . . . 202
Holding Pools . . . . + v &« ¢« & « = « o « « « 204
Tag Shedding . . « - . 207

Follow-up Observatlons at Holdlng Pools « « . 208
Redd Surveys . . . . . e s+ s s 4 4 . o« . . 208
Carcass Recovery Surveys - I |
Other Observations . . . . . . . . . . . . . 212
Radio Tags . . - . . 212
Trapping and Tagging (Late enterlng Portlon
of the Run) . . ., . . e 4« 4+ 4 ¢ 4 4 e e s . . 213
Life History . . +. & v v & « ¢ ¢ o & o « « o &+ « » 213

Scale Analysis . . . P
Juvenile Emigrant Trapplng e+ s s s e« s « « 215
Direct Snorkel Observations . . . . . . . . . 217

Angler Harvest . . . . . . o ¢ o ¢« « + o « » + o« . 217
Adult Trapplng e+ s v+ s 4 e s s s s e s s s+ . - 218
Scars . . O
Recommendations . & v v ¢ ¢ o v o o « + o s & o o« ¢ 2 o« 4 . 221
Literature Cited . . . . . .« & & v v i e v e e e e e e e . 222

Chapter VIIX. Job VIII. Special Projects: Technical Analyses
and Report Preparation . . . . . ¢ ¢ ¢« v +« v « 4 4 4 o« 4 e . . 227

Abstract . & . 4 i e h e et e e e e e e e e e e e e e e e . 227
Job Objectives . . . . . . . . . 4 4 o 4 4 4 4 e 4 4 4 e . . 228
Introduction . . ¢ ¢ v 4t 4 e e e e e e e e e e s e e e e . 228

Methods . . . C e s e e s s e e e e e e e e e e . 229
Analysis of Effects of Lunar-phase Releases
on Survival . . e e 4 e e e e e e e e e e s e e e . 229

Analysis of Effects of Size-at-release on
Survival . . . v . s e v e e s e e s e e e e e e s . 230

Results . . . - 1
Analysis of Effects of Lunar-phase Releases
on Survival . . e e s e e s & a2 s e e x e+ e+ . 230
Analysis of Effects of Size-at-release on
Survival . . . . T~ X B
cussion and Conclu51ons - e

Dis
Literature Cited . ¢ +v ¢ & v v v 4 v & 4w 4 4 + 4« s 4 4 4 . . 235



-1x=-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Tables

Chapter I. Job I. Salmon Spawner Surveys in the Upper Trinity
River Basin.

Table 1. Description and lengths of river zones used in the
1992-93 mainstem Trinity River spawner survey

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 1%92-93 season . .

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 19%2-393 season . . . . . . .

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 1992-93 season.

Table 5. Adult chinook salmon spawner distribution and
estimated density by river zone during the 1992-93 Trinity
River sSpawner SUIVEY . .« + « « o o o s o s 2 o « « o o «

Table 6. Observed salmon redd numbers and estimated
distribution for the 1992~93 Trlnlty River trlbutary
sSpawher survey . . . . . . .+ .« . . e e e e e e < e e .

Table 7. Adult coho salmon spawner estimated distribution
and densities by river zone during the 1992-93 mainstem
Trinity River spawner survey . . . « . . « .

Table 8. Proportions of recovered Program-marked (spaghetti-
tagged & operculum-punched) adult salmon carcasses in the
1992-93 mainstem Trinity River spawner survey . . .« . . . .

Table 9. Comparison of the estimated proportion of adipose
fin-clipped chinook salmon in the mainstem spawner survey
to those cbserved at three locations on the Trinity River
during the 1992-93 S€aSON . . + + & + v « o o « +

Chapter II. Job II. <Capture and Coded-wire Tagging of Naturally
Produced Chinook Salmon in the Trinity River Basin.

Table 1. Naturally produced juvenile chinook salmon coded-wire
tagging in the mainstem Trinity River during 1993 . . . . .

10

12

13

17

19

20

21

23

43



—x-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Tables
(continued)

Chapter II. Job II. (continued)

Table 2. Adult recoveries of coded-wire tagged naturally
produced chinook salmon during the 1992-93 season . . .

Chapter IIX. Job III. Life History, Distribution, Run Size and
Angler Harvest of Steelhead in the South Fork Trinity River Basin.

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

Table 2. Scars observed on steelhead captured at the Sandy
Bar Weir in the South Fork Trinity River between
1 October 1992 and 8 December 1992 . . . . + « + « « &

Table 3. Number of adult salmonids caught at the Sandy Bar
Weir each fall season from 1984 through 1992 . . . . . . .

Table 4. Angler occurrence at access sites during the creel
survey of the South Fork Trinity River basin, 1992-1993
SEASON + v+ v+ s+ 4 e e e s s e e e e e e e e e e

Table 5. Observed and estimated angler use and steelhead
harvest for the South Fork Trinity River lower section
creel survey during the 1992-1993 season . .

Table 6. Observed and estimated angler use and steelhead
harvest for the South Fork Trinity River upper section
creel survey during the 1992-1993 season . . . « « + &

Table 7. County of residence for anglers interviewed within
the South Fork Trinity River basin during the 1992-1993
creel survey . . . . v . 4 e s e e e e e e e e e e s

Table 8. Steelhead spawning survey data for the South Fork
Trinity River (SFTR) basin from 13 April to 12 June 1993

Table 9. Dominant and subdominant substrate composition, and
embeddedness of substrate components in steelhead redds
observed in the South Fork Trinity River basin during the
1992-1993 S€ASON . « v + v 4 + + &+ 4 4 e s e e e e s



-¥i=-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Tables
(continued)

Chapter III. Job III. (continued)

Table 10. Dominant and subdominant cover habitat or
vegetation associated with steelhead redd sites examined
in the South Fork Trinity River basin during the 1992-1993
SEASON. ¢« & 4 . ¢ e 4 4 s 4 s e e s a e s e e s s e s s+ . . B2

Table 11. South Fork Trinity River basin juvenile salmonid
weekly trapping summary for the 1992-1993 season . . . . . . 83

Table 12. Bi-weekly fork lengths of juvenile steelhead and
chinook salmon captured within the South Fork Trinity River
basin during the 1992-1993 S€aSON . + « + « « &« + » +» « « » 85

Table 13. Juvenile steelhead habitat utilization observed
in Eltapom Creek during fall 1992 (1-3 September) . . . . . 86

Chapter IV. Jcb IV. Annual Run-size, Harvest, and Spawner Escapement
Estimates for Trinity River Basin Chinook and Coho Salmon and
Steelhead.

Table 1. Weekly summary of spring and fall chinook trapped
in the Trinity River at Willow Creek Weir during the
1992-93 8AS80N . . . .+ .+ + ¢ s 4+ 4 « s+ s+ e « s+ s e « « . 1086

Table 2. Weekly summary of spring and fall chinook trapped
in the Trinity River at Junction City Weir during the
1992-93 season . - - . . - . . - . . . - . . . . . . . . . 108

Table 3. Release data and recoveries for coded-wire tagged
salmon that were trapped in the Trinity River at Willow
Creek and Junction City weirs, and recovered at Trinity
River Hatchery during the 1992-%3 season . . . . + + . . o 113

Table 4. Weekly summary of coho salmon trapped in the Trinity
River at Willow Creek Weir during the 1992-93 season . . . 116

Table S. Weekly summary of coho salmon trapped in the Trinity
River at Junction City Weir during the 1992-93 season . . 116

Table 6. Weekly summary of steelhead trapped in the Trinity
River at Willow Creek Weir during the 1992-93 season . . . 120

Table 7. Weekly summary of steelhead tra
River at Junction City Weir during the

W
0n
O
3
|..l
(3]
o



-xii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Tables
(continued)

Chapter IV. Job IV. (continued)

Table 8. Recoveries of coded-wire-tagged, Trinity River
Hatchery~produced, spring-run chinook salmon at Trinity
River Hatchery during the 1992-93 gseason . . . . . . . . . 124

Table 9. Total numbers and numbers of Project-tagged chinook
and coho salmon that entered Trinity River Hatchery (TRH)
during the 1992-93 season . . « « .« .« & . v e . 126

Table 10. Recoveries of coded-wire-tagged, Trinity River
Hatchery-produced, fall-run chinook salmon at Trinity River
Hatchery during the 1992-93 season . . . . « « +« « « « » . 128

Table 11. Recoveries of coded-wire-tagged, Trinity River
Hatchery-produced, coho salmon at Trinity River Hatchery
during the 1992~93 SEaSON . &« +. + & &+ « &+ = o« o « « =« « « 130

Table 12. Total numbers and numbers of Project-tagged
fall-run steelhead that entered Trinity River Hatchery
each week during the 1992-93 season . . . . . . . . . . . 131

Table 13. Run-size estimates and confidence limits for
Trinity River basin chinook and coho salmon, and fall-run
steelhead during the 1992-93 season . . « + + « « « o+ « « 133

Table 14. Estimates of Trinity River basin chinook and coho
salmon, and adult fall-run steelhead run-size, angler
harvest and spawner escapements during the 1992-93 season 134

Chapter V. Job V. Survival and Contributions to the Fisheries and
Spawner Escapements Made by Chinook and Coho Salmon Produced at
Trinity River Hatchery.

Table 1. Coded-wire tagging and release of spring- and
fall-run chinook and ccho salmon from Trinity River
Hatchery, 19%2-93 season T Y

Table 2. Release and recovery data for adipose fin-clipped
chinook and coho salmon recovered at Trinity River
Hatchery (TRH) during the 1992-93 season . . . . . . . . . 164



-xiii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Tables
(continued)

Chapter V. Job V. (continued)

Table 3. Run-size, percent return, in-river sport catch and
spawner escapement estimates for Trinity River Hatchery-
produced, coded-wire-tagged spring-run chinook salmon
returning to the Trinity River upstream of Junction City
Weir during the period 1989 through 1992 v e s e e« o« . . 165

Table 4. Run-size, percent return, in-river sport catch and
spawner escapement estimates for Trinity River Hatchery-
produced, coded-wire-tagged fall-run chinook salmon
returning to the Trinity River upstream of Willow Creek
Weir during the period 1989 through 1992 « « « » « + » . 168

Table 5. Run-size, percent return, 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 during the 1992 and
1993 SEASON . & + ¢« + s 4 4 4 4 e s e e e e e e e e o+ . . 169

Chapter vIi. Job VI. Survival, and Contributions to the Fisheries
and Spawner Escapements Made by Steelhead Produced at Trinity
River Hatchery.

Table 1. Summary of Trinity River Hatchery steelhead marking
and release for the 1992-93 season . . . . « « + « « + « - 177

Tabkle 2. Summary of hatchery mark evaluations for steelhead
fin-clipped between 5 January and 2 April 1993 . . . . . . 178

Chapter VII. Job VII. Life History, Distribution, Run Size, and
Harvest of Spring Chinook Salmon in the South Fork Trinity River

Basin.

Table 1. Trapping summary for the Gates Weir by Julian week
from 27 April through 7 July 1992. The Gates Weir was
located in the South Fork Trinity River 32 kilometers
upstream from the mouth . . . . . . . . . . . .« .+ . .+ .+ . 200

Table 2. Spring-run chincok salmon summary for the Forest
Glen Welr during 1992. The Forest Glen Weir was located
in the South Fork Trinity River 89 kilometers upstream
from the mouth . . . . . . . o . . ¢ ¢+« 4« ¢ - « <« « . 203



=xiv-

Trinity River Basin Salmon and Steelhead Monitoring Project
1892-19583 Season

List of Tables
(continued)

Chapter VIX. Job VII. (continued)

Table 3. Numbers of spring-run chinocok salmon seen in the
South Fork Trinity River and the East Fork of the South
Fork Trinity River, by survey section, during July and
August 1992 snorkel surveys . . . . . . . + .« . . . . . . 204

Table 4. Trapping summary for the Gates Weir by Julian week
from 24 June through 31 July 1993. The Gates Welr was
located in the South Fork Trinity River 32 kilometers
upstream from the mouth . . . . . . . . . . . . . « . . . 219

Table 5. Summary of scars observed on steelhead and spring-run
chinook salmon captured at the Gates Weir in the South Fork
Trinity River during the 1993 adult trapping season . . . 221

Chapter VIII. Job VIII. Special Projects: Technical Analyses and
Report Preparaticn.



Trinity River Basin Salmon and Steelhead Monitoring Project
1592-1993 Season

List of Figures

Chapter I. Job I. Salmon Spawner Surveys in the Upper Trinity
River Basin.

Figure 1. Map of the Trinity River basin showing the mainstem
spawner survey zones and areas of the tributaries surveyed
in the 1992-93 spawner survey . . . .« . .

Figure 2. Weekly proportions of spring- and fall-run chinook

salmon observed in the 1992-93 Trinity River spawner survey.

The arrow indicates the designated separation between the
spring and fall runs . . . . .+ + + ¢ 4 4 4 e 4 4 e e 4 e .

Figure 3. Fork length distribution, in 2-cm increments, of
spring-run chincok salmon measured in the mainstem Trinity
River during the 1992-93 spawner SUrvVeY . . « « + « « « =

Figure 4. Fork length distribution, in 2-cm increments, of
fall-run chinook salmon measured in the mainstem Trinity
River during the 1992-93 spawner Survey . . . + « « +« .+ &

Figure 5. Fork length distribution, in 2-¢m increments, of
coho salmon measured in the mainstem Trinity River during
the 1992-93 spawner SUrvVeY . « « « + « =« + &+ & » s & .

Figure 6. Percentage of female adult chinock salmon carcasses
observed weekly in the mainstem Trinity River during
the 1992~93 spawner survey. The arrow indicates the
estimated separation between the spring and fall runs .

Figure 7. Comparison of adult chinook salmon natural spawner
escapement and adult female chinook salmon prespawning
mortality for the mainstem Trinity River, 1978-1982,
and 1987-1992. . . . 4 ¢ 4 4 4 4 4 a4 e e 4 e e e e e

Figure 8. Estimated adult chinook salmon spawner density by
zones during the 1987 through 1992 mainstem Trinity River
SPAWNEY SUXVEYS. + + &« s+ & 2 « o o o o o o o s o s o o

Chapter II. Job II. Capture and Coded-wire Tagging of Naturally
Produced Chinook Salmon in the Trinity River Basin.

Figure 1. Map of the Trinity River below Lewiston Dam showing
the four trapping sites used in 1993 . . . . . . . + . . .

10

12

13

14

15

18

38



-xvi=-

Trinity River Basin Salmon and Steelhead Meonitoring Project
1992-1593 Season

List of Figures
{continued)

Chapter II. Job II. (continued)

Figure 2. Weekly average catch (per-trap-per-night) of
juvenile chinook salmon at the four trapping sites in the
mainstem Trinity River during 1993 . . . . . . . .

Figure 3. Weekly average fork lengths (mm) of Jjuvenile chinook

salmon at the four trapping sites in the mainstem Trinity
River during 1993 . . & .+ 4 v v 4 4« 4 4 4 e 4 e e e e 4 e

Chapter IXI. Job III. Life History, Distribution, Run Size and

Angler Harvest of Steelhead in the South Fork Trinity River Basin.

Figure 1. Locations of weirs and traps used to capture
immigrant adult steelhead, and emigrant adult and juvenile
steelhead in the South Fork Trinity River basin during the
1992-1993 S€as0ON .« . « 4 v 4 e v 4 4 e s e e e e e e e e

Figure 2. Locations of the two areas creel surveyed in the
South Fork Trinity River basin during the 19%2-1993 season

Figure 3. Daily catch of immigrant steelhead and river levels
at the Sandy Bar Weir in the Scuth Fork Trinity River from
1 October 1992 through 8 December 1992 . . . « + + + + « +

Figure 4. Length frequency distribution of immigrant steelhead
captured at the Sandy Bar Weir in the South Fork Trinity
River from 1 October 1992 through 8 December 1992 ., . . . .

Figure 5. Daily catch of immigrant chinook salmon and river
levels at the Sandy Bar Weir in the South Fork Trlnlty River
from 1 October 1392 through 8 December 1992 . . . . e .

Figure 6. Length frequency distribution of immigrant chinook
salmon captured at the Sandy Bar Weir in the South Fork
Trinity River from 1 October 1992 through 8 December 1992

Figure 7. Daily catch of immigrant coho salmon and river
levels at the Sandy Bar Weir in the South Fork Trlnlty River
from 1 October 1992 through 8 December 1992 . . . .« .

Figure 8. Length frequency distribution of immigrant coho
salmon captured at the Sandy Bar Weir in the South Fork
Trinity River from 1 October through 8 December 1992

40

41

55

59

64

64

67

67

69

h
o



-xvii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Figures
(continued)

Chapter III. Job III. (continued)

Figure 9. Daily catch of steelhead at the Forest Glen Weir
in the South Fork Trinity River from 11 May through
30 June 1993 . . . . 0 4 4 e e e s e e e e e e .+ e+ s« « 70

Figure 10. Length frequency distribution of steelhead captured
at the Forest Glen Weir in the South Fork Trinity River from
11 May through 30 June 1993 . . . . . + + ¢« & + &« « « + » + 70

Figure 11. Total length of streams surveyed (103.1 km)
distribution among the habitat types observed within the
South Fork Trinity River basin during the 1992-1993 season . 78

Figure 12. Relative frequency distribution of steelhead redds
observed within habitat types in the South Fork Trinity River

basin during the 1992-1993 S€aSON . .+ &+ + &« + « « « o« « « « 18
Figure 13. Freguency distribution of the index of surface area

for steelhead redds examined within the South Fork Trinity

River basin during the 1992-1993 season . . . .« « « +« « « . 79

Figqure 14. Frequency distribution of water depths measured
0.15 m upstream of steelhead redds observed within the
South Fork Trinity River basin during the 1992-1993 season . 79

Figure 15. Frequency distribution of the fish-nose water
velocity observed at steelhead redds within the South Fork
Trinity River basin during 1992-1993 season . . . . . . . . 80

Figure 16. Frequency distribution of the mean water column
velocity observed at steelhead redds within the South Fork
Trinity River basin during the 1992-1993 season . . . . . . 80

Chapter IV. Job IV. Annual Run-size, Harvest, and Spawner Escapement
Estimates for Trinity River Basin Chinook and Coho Salmon and
Steelhead.

Figure 1. Locations of trapping and tagging weirs for anadromous
salmonids near Willow Creek and Junction City in the mainstem
Trinity River during the 1992-93 season . . . « . - . . . . 96



-xviii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Figures
(continued)

Chapter IV. Job 1IV. (continued)

Figure 2. Schematic diagram of an Alaskan weir section, showing
the arrangement of the tripod and weir paneling, as used
in the Trinity River during the 1992-93 seasen . . . . . . . 98

Figure 3. Weekly proportions of spring and fall chinook
salmon at the weirs during the 1992-93 season. The arrow
denotes separation of the runs for analysis. Percentages
were calculated using recoveries of known spring- or
fall-run tagged fish . . . . . . . . « « ¢« v « « « « « « « 105

Figure 4. Average catch of spring- and fall-run chinook
salmon each Julian week in the Trinity River at Willow
Creek and Junction City weirs during the 1992-93 season. . 109

Figure 5. Analysis of spring-run chinook salmon lengths
observed at the Trinity River weirs and Trinity River
Hatchery during the 1992-93 season. The number of fish
at each fork length 1is shown as a moving average of
five, 1l-cm increments. . . . . . . . + + « + « 4 + « . . 110

Figure 6. Analysis of fall-run chinook salmon lengths
observed at the Trinity River weirs and Trinity River
Hatchery during the 19%2-93 season. The number of fish
at each fork length is shown as a moving average of
five, l-cm incrementsS. . . . « + « v v 4 4 4 e - e e oe .. 112

Figure 7. Average catch of coho salmon each Julian week
in the Trinity River at Willow Creek and Junction City
weirs during the 1992~93 season. . «. +« « « &« « =« + « « « » 115

Figure 8. Analysis of coho salmon lengths cbserved at the
Trinity River weirs and Trinity River Hatchery during
the 1992-93 season. The number of fish at each fork
length is shown as a moving average of five,
1-cm increments. . . . . . . . . . 4 4 e e s e e e e e .. 117

Figure 9. Average catch of fall-run steelhead each Julian
week in the Trinity River at Willow Creek and Junction
City weirs during the 1992-93 season. . . « +« « « .« - « . 119



-xXix-

Trinity River Basin Salmon and Steelhead Monitoring Project
1892-1993 Season

List of Figures
(continued)

Chapter IV. Job IV. (continued)

Figure 10. Analysis of fall-run steelhead lengths observed
at the Trinity River weirs and Trinity River Hatchery
during the 1992-93 season. The number of fish at each
fork length is shown as a moving average of five,
l1-cm incrementsS. . . . . v v 4 e 4w e e e e e e e ... 121

Figure 11. Estimated numbers of spring- and fall-run
chinook salmon that entered Trinity River Hatchery during
the 1992-93 season based on expansion of numbers of coded-
wire-tagged fish recovered. . . . . . . « + + + + « « . . 125

Chapter V. Job V. Survival and Contributions to the Fisheries and
Spawner Escapements Made by Chinocok and Coho Salmon Produced at
Trinity River Hatchery.

Figure 1. Trinity River in-river return rates for Trinity
River Hatchery-produced, coded-wire-tagged (CWT), spring-
and fall-run chinook salmon of brood years (BY) 1987-1990
during the years 1989 through 1992 . . . . . . . . . . . . 166

Chapter VI. Job VI. Survival, and Contributions to the Fisheries
and Spawner Escapements Made by Steelhead Produced at Trinity
River Hatchery.

Figure 1. The average weights of two-year-old steelhead from
the 1991 brood year reared at Trinity River Hatchery from
8 April 1992 through 8 March 1993 . . . . . . « + « «+ « . 175

Figure 2. The average weights of yearling steelhead from the
1992 brood year reared at Trinity River Hatchery from 1 July
1992 through 8 April 1993. Weights of the three larger
groups were combined after 28 January 1993 . . . . . . . . 176

Figure 3. Length freguency distribution of fin-clipped two-year-
old steelhead from the 1991 brood year released from Trinity
River Hatchery on 12 April 19383 . . . . . +« « + « « « + . 178

Figure 4. Length frequency distribution of fin-clipped yearling
steelhead from the 1992 brood year released from Trinity
River Hatchery on 12 April 19%3 . . . . . . . + « « . . . 179



Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Figures
{continued)

Chapter VII. Job VII. Life History, Distribution, Run Size, and
Harvest of Spring Chinook Salmon in the South Fork Trinity River
Basin.

Figure 1. Map of the South Fork Trinity River, Hyampom and
below, depicting survey sections and major tributaries
(RKM = river kilometer, from the mouth of the South Fork
Trinity River) . . .« « ¢ & « v v 4 ¢ o« o & s & « & & &+ « « 190

Figure 2. Map of the Scuth Fork Trinity River above Hyampom
depicting survey sections and major tributaries
(RKM = river kilometer, from the mouth of the South Fork
Trinity River) . . . ¢ + « « v v v v v ¢ v v 4 4 e o+ s . o. 191

Figure 3. Fork length distribution of spring-run chinook
salmon captured at the Gates Weir in the South Fork Trinity
River from 27 April through 7 July 1992 . . . . . . . . . 201

Figure 4. Location of summer holding pools utilized by
spring-run chinook salmon in the South Fork Trinity River
from Hyampom downstream durlng 1992 (RKM = river kilometers
from the mouth) . e e e . e

Figure 5. Location of summer holding pools utilized by
spring-run chinoock salmon in the South Fork Trinity River
from Hyampom upstream durlng 1992 (RKM = river kilometers
from the mouth) o e e e e e e e s e e s e s 4 4 . . . 2086

Figure 6. Location of spring-run chinook salmon redds in the
South Fork Trinity River from Hyampom downstream in 1992
(RKM = river kilometer from the mouth . . . . . . . . . . 209

Figure 7. Location of spring-run chinook salmon redds in the
south Fork Trinity River from Hyampom upstream in 1992
(RKM = river kilometer from the mouth . . . . . . . . . . 210

Figure 8. Average fork length and age-class composition of
the spring chinook salmon run in the South Fork Trinity
River for 1992, as determined from scale analysis . . . . 215

Figure 9. Fork length distribution of grilse and three-year-
old spring-run chinook salmon in the South Fork Trinity
River in 1592, as determined from scale analysis . . . . . 216



-Xxi-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Figures
(continued)

Chapter VII. Job VII. (continued)

Figure 10. Number of juvenile spring-run chinook salmon
captured each week in the South Fork Trinity River near the
Forest Glen Weir from 2 February through 24 June 1993 . . 217

Figure 11. Fork length distribution for spring-run chinook
salmon captured at the Gates Weir in the South Fork Trinity
River in 1993 . . . . . « « & « 4 < . e e s s . . 220

Chapter VIII. Job VIII. Special Projects: Technical Analyses and
Report Preparation.

Figure 1. Recovery rates (ocean catch and hatchery returns)
for coded-wire tagged groups of ccho salmon released on
the following lunar phases: last quarter (LQ), full moon (FM),
first quarter (FQ), and new moon (NM). Relative survival
within brood years can be inferred from recovery rates.
Release dates not coinciding precisely with lunar phase
are indicated as days prior (~) or days after (+) these
particular phases. An * denotes releasing on the new moon
nearest the vernal equinox. All fish were reared at
Trinity River Hatchery . . . . . . . . + « & « « + « « « . 231

Figure 2. Recovery rates at Trinity River Hatchery of adult
(ages three- and four-year old) coho salmon from the 1976,
1977, and 1378 brood years for two size-at-release
GrOUPS. ¢ « ¢ « o« & & s & & v e 6 6 4 w4 s « o« » . 233

Figure 3. Recovery rates at Trinity River Hatchery of
grilse (age two-year-cld) coho salmon from 1976, 1977,
and 1978 brood years for two size-at-release groups. . . . 233



-xXxii-

Trinity River Basin Salmon and Steelhead Monitoring Pro-ect
1992-1993 Season

List of Appendices

Chapter I. Job I. Salmon Spawner Surveys in the Upper Trinity
River Basin.

Appendix 1. Other sources of data . . . . . . . . . . .+ . .

Appendix 2. List of maps used to identify the river km of
locations used during the 1992-93 Trinity River spawner
SUEVEY + + ¢« « s s o o = & o o o o o o o o o s o o o o

Appendix 3. Summary of chinook salmon carcasses recovered
during the 1992-93 mainstem Trinity River spawner survey

Appendix 4. Summary of adult coho salmon carcasses recovered

during the 1992-93 mainstem Trinity River spawning survey

Appendix 5. Summary of salmon carcasses and redds observed
during the 1992-93 spawner surveys in the tributaries to

the Trinity River . . . . . ¢ ¢« v o ¢ v o @ @ v v o o o«

Appendix 6. Sex compositions of adult chinook salmon observed

during mainstem Trinity River spawner surveys from 1942
thr Ough 1 9 9 2 - - - L] . L] - L] L] L] L] - - L L] - L] L] - L] > L]

Appendix 7. Female chinook salmon pre-spawning mortality rates
observed during mainstem Trinity River spawner surveys from

1942 through 1992 . . . . . . . . « « . .

Appendix 8. Release and recovery data for cocded-wire-tagged
salmon recovered in the 1992-93 mainstem Trinity River
SPAWNEL SULVEY . & v « 4 & s 5 + s 2 & 4+ & o s & o » o«

Chapter II. Job II. Capture and Coded-wire Tagging of Naturally

Produced Chinook Salmon in the Trinity River Basin.

Appendix 1. List of Julian weeks and their calendar
eguivalents . . . . . . . 0 4 0 0 e e e e e .

Appendix 2. Summary of juvenile salmonid trapping in the
Trinity River at the Lewiston trap site, 8 January
through 4 March 1993 . . & v ¢ &+ « & 4 4 o « o« « = s+ + =

Appendix 3. Summary of juvenile salmonid trapping in the
Trinity River at the Anmbrose trap site, 5 March through
18 March 1993 . . . . v v v 0 e e e e e e e e e e e e

-

27

28

28

30

31

32

33

34

47

48

49



-xxiii-

Trinity River Basin Salmon and Steelhead Monitoring Project
1992-1993 Season

List of Appendices
(continued)

Chapter II. Job IXI. (continued)

Appendix 4. Summary of juvenile salmonid trapping in the
Trinity River at the Hard Hat trap 51te, 22 January
through 6 May 1993 . . . . . . . . . . e e e + + <« s« . -« . 50

Appendix 5. Summary of juvenile salmonid trapping in the
Trinity River at the Sky Ranch trap site, 8 January
through 14 June 1993 ., . & « & v & v &« & « s o & & « & « o o « « » 51

Appendix 6. Summary of naturally produced juvenile chinook
salmon trapping effort and coded-wire tagging in the
mainstem Trinity River, 1989 through 1%%3 . . . . . . . . . 52

Chapter III. Job III. Life History, Distribution, Run Size and
Angler Harvest of Steelhead in the South Fork Trinity River Basin.

Appendix 1. List of Julian weeks and their calendar date
equivalents . . . 4 i 4 4 4 4 4 4 e 4 e e e e e e e e e . . 90

Appendix 2. Length of time between capture 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 1992-93 season . . . . . . . . 91

Chapter IV. Job IV. Annual Run-size, Harvest, and Spawner Escapement
Estimates for Trinity River Basin Chinook and Coho Salmon and
Steelhead.

Appendix 1. List of Julian weeks and their calendar date
equivalents . . . 4 . 4 v 4 4 4 4 4 s s e e e s e . . . s 140

Appendix 2. Fork length distribution of coded-wire-tagged,
Trinity River Hatchery-produced, spring-run chinook
salmon recovered at Trinity River Hatchery during
the 1982-93 S€aS0N . . . .+ + & « & 4+ & 4 4 & 4 4 e s ..o« 141

Appendix 3. Fork length distribution of coded-wire-tagged,
Trinity River Hatchery-produced, fall-run chinook salmon
recovered at Trinity River Hatchery during the 1992-93
SEASOM « « « 4 4 4 4w e s s e s e s e s s e s e s oa e o. 142



-Xxiv-

Trinity River Basin Salmon and Steelhead Monitoring Project
19%82-1993 Season

List of Appendices
{continued)

Chapter IV. Job IV. (continued).

Appendix 4. Fork length distribution of spring-run chinook
salmon trapped and tagged in the Trinity River at Willow
Creek and Junction City weirs, and recovered at Trinity
River Hatchery during the 1992-93 season . . . . . « + .

Appendix 5. Fork length distribution of fall-run chinook
salmon trapped and tagged in the Trinity River at Willow
Creek and Junction City weirs, and recovered at Trinity
River Hatchery during the 1992-93 sSeason . . . .« « « «

Appendix 6. Fork length distribution of coho salmon trapped
and tagged in the Trinity River at Willow Creek and
Junction City weirs, and recovered at Trinity River
Hatchery during the 1992-93 season . . . .« « « + « &« + + &

Appendix 7. Fork length distribution of fall-run steelhead
trapped and tagged in the Trinity River at Willow Creek and
Junction City weirs, and recovered at Trinity River
Hatchery during the 1992-93 S€asOn . « « « « o+ « s s « o«

Appendix 8. Release and recovery data for Trinity River
Hatchery-produced, fin-clipped and non-fin-clipped fall-run
adult steelhead in the Trinity River during the 1592-93
SEASOM &+ + + 4 4 s+ & o 4 4 4 e e e e e e e e e e e e

Appendix 9. California Fish and Game Commission regulations
that affected salmonid harvest in the Trinity River
upstream of Willow Creek Weir during the 1992-93
SEASOM & + « + + 4 & 4 6 4 e e e e e e e e e e e e s e

Appendix 10. Fork length distribution of Trinity River
Hatchery-produced, fin-clipped fall~run steelhead trapped
in the Trinity River at Willow Creek and Junction City
weirs, and that entered Trinity River Hatchery during
the 1992-93 S@aS0ON . . + v =« + v « 4 o« & o & « & o o« 2 .

Appendix 11. Spring-run chinook salmon run-size, spawner
escapement and angler harvest estimates for the Trinity
River upstream of Junction City Weir from 1977
through 1992 . . . . ¢ ¢ ¢ ¢ o « « o o s o

143

144

145

146

147

148

149

150



—-XXV-

Trinity River Basin Salmon and Steelhead Monitoring Project
1622-1993 Season

List of Appendices
(continued)

Chapter IV. Job IV. (continued)

Appendix 12. Fall-run chinook salmon run-size, spawner
escapement and angler harvest estimates for the Trinity
River upstream of Willow Creek Weir from 1977
through 1992 . . . . ¢ ¢ v ¢ ¢ v 4 e 4« 4 e s s e e

Appendix 13. Fall-run chinook salmon run-size, spawner
escapement and angler harvest estimates for the Trinity
River upstream of Junction City Weir from 1977
through 1992 . . . . . « . ¢ « + v 4 4 4 e e e 0 e .

Appendix 14. Coho salmon run~size, spawner escapement and
angler harvest estimates for the Trinity River upstream
of Willow Creek Weir from 1977 through 1992 . . . .

Appendix 15. Coho salmon run-size, spawner escapement and
angler harvest estimates for the Trinity River upstream
of Junction City Weir from 1977 through 1992 . . . . .

Appendix 16. Fall-run steelhead run-size, spawner escapement
and angler harvest estimates for the Trinity River upstream
of Willow Creek Weilr from 1977 through 1992 .

Appendix 17. Fall-run steelhead run-size, spawner escapement
and angler harvest estimates for the Trinity River upstream
of Junction City Weir from 1977 through 1992 .

Chapter V. Job V. Survival and Contributions to the Fisheries and

Spawner Escapements Made by Chincok and Coho Salmon Produced at
Trinity River Hatchery.

Chapter VI. Job VI. Survival, and Contributions to the Fisheries

and Spawner Escapements Made by Steelhead Produced at Trinity
River Hatchery.

151

152

153

154

155

156

Appendix 1. Summary of Trinity River Hatchery marked steelhead

releases for the 1989-90 through 1992-93 seasons

Appendix 2. Summary of adult steelhead recoveries made at
Trinity River Hatchery (TRH), Junction City Weir (JCW), and
Willow Creek Weir (WCW) durlng the 1990-91, 1991-92, and
1992-93 seasons . s e ek s s e e s e e s

184

185



—xxvi-

Trinity River Basin Salmen and Steelhead Monitoring Project
1992-1993 Season

List of Appendices
(continued)

Chapter VII. Job VII. Life History, Distribution, Run Size, and
Harvest of Spring Chinook Salmon in the South Fork Trinity River
Basin.

Appendix 1. Other sources of data . . . . . . . . . . . . . 224
Appendix 2. List of Julian weeks and their calendar date
equivalents . . . . 4 4 i 4 4 e w4 e e e e e e e e e . . 226

Chapter VIII. Job VIII. Special Projects: Technical Analyses and
Report Preparation.






ANNUAL REPORT
TRINITY RIVER BASIN SALMON AND STEELHEAD MCONITORING PROJECT
1992-1953 SEASON

CHAPTER I

JOB I
SALMON SPAWNER SURVEYS IN THE UPPER TRINITY RIVER BASIN

by
Bernard Agquilar and Mark Zuspan

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 15 September through 17 December 1992. 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 982 chinock salmon {On¢orhynchus tshawytscha)
and 52 ccho salmon (Q. kisutch) carcasses during the mainstem Trinity River
survey.

Chinook and coho salmon spawned throughout the entire mainstem survey area.
Spawner density was highest in the uppermost 3.2 km of the river, with
decreased densities in downstream survey zones. Spawner density was more
uniform between survey zones than in past years. We found 44 chinock and 11
cocho salmon carcasses during the tributary surveys. All chinook which spawned
in the tributaries surveyed this season were fall-run.

We recovered both spring-run and fall-run chinook salmon carcasses in the
survey. Spring-run chinocok salmon dominated recoveries in the mainstem until
early November, thereafter fall-run fish became the predominant race. Coho
salmon were first noted in the mainstem survey during the first week in
November, reaching peak numbers in late November, and were gone by mid-
December,

Mainstem female prespawning mortality was 0.7% for spring-run chinook salmon,
and 5.9% for fall-run chinook salmon. These were the lowest prespawning
mortality rates for c¢hinook salmon on record. The probable causes for the
decreased pre-spawning mortality were the low spawner escapement, and
increased holding and spawning habitat in downstream survey areas provided by
higher river flows this year.

Based on the recovery of adipese-fin-clipped chinock salmeon carcasses, we
estimated that 16.1% of the spring-run and 14.0% of the fall-run chinook
salmon spawners observed in the mainstem survey were of hatchery origin.

Fork lengths of spring- and fall-run chincok salmon from the mainstem Trinity
River averaged 70.7 cm and 72.4 cm, respectively. Adult spring-run chinock
salmon composed 81.3%, and fall-run fish composed 92.2%, of each respective
run. Fork lengths of coho carcasses examined in the mainstem Trinity River
averaged 65.3 ¢m. Adult coho composed 95.1% of the total number of coho
carcasses examined in the mainstem., In the tributaries, fork lengths of fall-
run chinook carcasses averaged 57.3 cm. Adult chinook composed 61.1% of the
carcasses examined in the tributaries.
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OBJECTIVES

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

2. 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 North Fork
Trinity River.

3. 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.

4. 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-fifth 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-
one (La Faunce 1965; Rogers 1970, 1973, 1982; Smith 1975; Zuspan
1991, 1992a, 1992b, 1994; and works by Miller and Stempel
rAppendix 1]) 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, and those scheduled for following years by CDFG's
TFIP, 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.
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METHGDS
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, 1989, 1990, and 1991 by TFIP (Zuspan 1991, 19%2a, 1992b,
1994}). 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 1]). Our 1992-1993 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.

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 Avon! 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 two 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 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 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.

¥ The use of brand or trade names is for identification purposes
only, and does not imply the endorsement of any product by the
CDFG.
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TABLE 1. Description and lengths of river zones used in the 1992-93
mainstem Trinity River spawner survey.

River Length

zone {km) Zone description

1 3.2 Lewiston Dam (RKMY 180.1) - 0ld Lewiston Bridge
(RKM 176.9)

2 7.9 0ld Lewiston Bridge (RKM 176.9) - Browns Mtn.
Bridge (RKM 169.0)

3 10.2 Browns Mtn. Bridge (RKM 169.0) - Steel Bridge
(RKM 158.8)

4 10.4 Steel Bridge (RKM 158.8) - Douglas City Camp
(RKM 148.4)

5 12.0 Douglas City Camp (RKM 148.4) - Junction City
Weir (RKM 136.4)

6 12.5 Junction City Weir (RKM 137.1) - McCartney Pond
(RKM 123.9)

7 7.2 McCartney Pond (RKM 123.9) - mouth of North

Fork Trinity (RKM 116.7)

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

Carcasses were further examined for the presence of an external
tag (spaghetti tag) and an operculum punch, applied as part of an
ongoing study by the Trinity River Project of the CDFG's Klamath-
Trinity Program. Spaghetti tags and operculum punches (Program
marks) were placed on returning adult fish at two trapping and
tagging stations for estimating escapement and harvest of adults.
Spaghetti-tagged salmon also received an identifying operculum
punch in order to estimate tag shedding rates. The downstream-
most trapping site was Willow Creek Weir (WCW), located at RKM
32.2 on the mainstem Trinity River. The other trapping site,
Junction City Weir (JCW), was located in the spawner survey area
at RKM 137.1. 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
observation of their ovaries. Fish were classified as either
spawned or unspawned based on egg retention. Females which
retained over 50% of their eggs were classified as unspawned.
Male spawning condition was not assessed, as its determination
was considered to be too subjective.



Chinock 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 chinock 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. Condition-one carcasses were assumed to
have died within one week prior to recovery. <Condition-two fish
were in various advanced stages of decomposition and 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.

Heads of Ad-clipped carcasses were removed and retained for later
CWT recovery and decoding.

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 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 arcund the hog ring, that it amounted to no more than a
colored ceating, with less than 2.5 cm of tape extending from the
hog ring at any time. 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 < 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 was based on the post~
season size determinations.
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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 to prevent future recounting.

Coho Salmon

All coho salmon {coho) carcasses recovered were measured (cm FL)
and checked for the presence of Ad-clips or Program-marks only.
When possible, sex and 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 flagged chinook salmon. Condition-one or -two was
recorded only for Program-marked and Ad-clipped ccho.

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, the 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. During the
first week of our surveys, Grass Valley, Indian, and Reading
creeks were the only tributaries surveyed because the others
contained little water and were inaccessible to salmon.

We designated all identifiable chinook salmon carcasses into the
four categories used in the mainstem spawner survey and handled
them accordingly. However, spawning condition was not assessed
for tributary carcasses. In past surveys, toco few fish were
observed in the tributaries to compose a representative sample,
and most of those observed were condition-one fish which we
needed to flag for spawner estimates. Coho were measured,
counted and cut in half upon recovery. Chincok 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, tc 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
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of a tributary's total spawning taking place within the zone.

RESULTS AND DISCUSSION

Numbers Observed

Mainstem Trinity River Spawner Surveys

Chinook Salmon. We examined 982 chinook salmon carcasses
during the mainstem spawner survey. These included 11 Ad-clipped
fish, 57 Program-marked fish (twe of which were Ad-clipped), 456
unmarked condition-one carcasses which we flagged, and 460
unmarked condition-two carcasses. We recovered 139 carcasses
which we had flagged in previous weeks (Appendix 3). No whole
fish skeletons were observed.

Cocho Salmon. We did not observe any cohe carcasses until the
eighth week of the survey. We recovered 51 adult and 2 grilse
coho carcasses, including 1 Ad-clipped and 11 Program-marked
carcasses (one of which was also Ad-clipped), and did not see any
whole fish sKkeletons (Appendix 4).

Tributary Spawner Surveys

Chincok Salmon. We found only 44 chinook salmon carcasses in
the ten tributaries surveyed this season. These consisted of 36
condition-one carcasses which we flagged, 3 Program-marked
carcasses, and one Ad-clipped carcass. We also counted 8 fish
skeletons. We recovered 14 chinook carcasses which we had
flagged in prior weeks (Appendix 5).

Coho Salmen. We examined 11 coho carcasses in the tributaries
this season (Appendix 5), including two which were Program-
marked. Nc fish skeletons were observed.

Distinguishing Between Spring and Fall Chinook Salmon Runs

Since both spring and fall runs of chinook salmon (spring chinook
and fall chinook) were observed in the mainstem survey, we
subjectively determined a date separating the two races based on
recoveries of CWTed and Program-marked chinook salmon. Spring
chinook dominated our recoveries through the eighth week of the
survey ending 8 November 1992. Overlap of spring and fall
chinook occurred beginning the sixth week of the survey. Fall
chinook became predominate by the ninth week which began

9 November 1992. For the purposes of this report, the 225
flagged chinook carcasses recovered prior to 9 November were
considered spring-run, while the 231 flagged carcasses recovered
from that date onward were considered fall-run (Figure 2).
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the 1992-92 Trinity River spawner survey. The arrow shows the designated
separation between the spring and fall runs.

For comparison, separation dates of spring and fall chinocok in
previous years were 11 October in 1988, 23 Octgber in 1989, 29
October in 1990, and 28 October in 1991 (Zuspan 1991, 1992a,
1992b, 1994).

Size Composition

Spring-run Chinook Salmcn

We measured 225% spring chinook during the mainstem survey. Adults,
designated as fish >56 cm FL¥, composed 81.3% of the spring

chinocok observed, while grilse (fish <56 cm FL) composed the
remaining 18.7%. For comparison, the percentages of grilse for
spring chinook sampled at JCW, and Trinity River Hatchery (TRH [RKM
180.1]) were 41.5% and 28.9%, respectively (Table 2). Data from
WCW was not included in this comparison as only a small portion of
the late spring chinook population was sampled there. There was a
significant difference between the percentages of grilse sampled in
the survey and at the two fixed sites (%’=53.4, df=2, P<0.0001).
Mainstem spring chinook ranged in size from 41 to 101 cm FL,
averaging 70.7 cm FL (Figure 3).

¥ petermined 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).
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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 1392-93 season.

Junction Trinity Mainstem
City River spawner
Weir Hatchery survey
Grilse ¥ 272 533 42
Adults 384 1313 183
% Grilse 41.5% 28.9% 18.7%

a/ Spring-run chinook salmon € 56 c¢m 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
1992-93 spawner survey.
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All chinook carcasses in the tributary surveys were recovered after
9 November 1992, so we assumed that no spring chinock spawned in
the tributaries.

Fall-run Chinocok Salmon

We measured 231 fall chinock carcasses during the mainstem survey
this season. Based on a minimum size of S0 em FL¥ for adults,
92.2% of the fall c¢hinook measured were adults and 7.8% were grilse
(Table 3). The percentages of fall chinook grilse at the different
sampling sites, including the tributary survey, ranged from 5.3% to
38.9%, and when tested for independence, the difference in grilse
proportions between sites was highly significant (X’= 1468.22, df=4,
P=0). Mainstem fall chinook ranged in size from 41 to 98 cm FL,
averaging 72.4 cm FL (Figure 4).

We measured 36 fall chinocok carcasses in the tributaries this year.
Of these, 61.1% were adults and 38.9% were grilse (Table 3).
Tributary fall chinook ranged in size from 39 to 90 cm FL,
averaging 57.3 com FL.

Cohg Salmon

We measured 41 coho carcasses in the mainstem Trinity River.
Adults, designated as fish >50 cm FLY, composed 95.1% of the coho
measured, with grilse composing the remaining 4.9% (Table 4). The
percentages of coho grilse at the different sampling sites ranged
from 4.9% to 33.8% (Table 4), but the differences were not
significant (X= 34.89, df=3, P=0). Mainstem coho ranged in size
from 41 to 84 cm FL, averaging 65.3 cm FL (Figure 5).

Sex Composition
Sex was determined only for carcasses observed during surveys 1in
the mainstem Trinity River that were either unmarked condition-two,

Program-marked, or flagged reccoveries.

Chincock Salmon

We determined the sex of 522 adult chinook carcasses during the
survey (212 spring-run and 310 fall-run). Of the adult spring
chinook observed, 66.5% were females, while adult fall-run fish
were 58.7% females. Overall, the weekly proportions of females
seen in the survey were higher during the late and middle periods
of each respective run (Figure §). The seasonal trends in sex
ratios noted in the previous three years' surveys showed females
more predominant during the early and late weeks of the survey and
lowest during the middle weeks (Zuspan 1992a, 1992b, 1994).

¥petermined from post-season analysis of length freguency and
coded-wire tag recoveries. The data used for the analysis were
those collected during run-size-estimate studies (Chapter IV).
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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 1992-93 season.

Willow Junction Trinity Mainstem  Tributary
Creek city River spawner spawner
Weir Welir Hatchery survey survey
Grilse a/ 80 185 211 18 14
Adults 330 43 3,779 213 22
% Grilse 20.7% 26.4% 5.3% 7.8% 38.9%

a/ Fall-run chinook salmon < 49 ¢m FL were considered grilse based on a post-
season analysis of length frequency and coded-wire tag recoveries.
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FIGURE 4. TFork length distribution, in 2-cm increments, of fall-run
chinook salmon measured in the mainstem Trinity River during the
1992-93 spawner survey.
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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 1992-93 season.

Willow Junction Trinity Mainstem
Creek City River spawner
Weir Weir Hatchery survey
Grilse ¥ 83 26 1,210 2
Adults 312 69 2,372 39
% Grilse 23.0% 27.4% 33.8% 4.9%

a/ Cohc salmon £ 50 cm FL were considered grilse based on post-season analysis

of length frequency and coded-wire tag recoveries.
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FIGURE 6. Proportions of female adult chinook carcasses observed in the mainstem
Trinity River during the 1992-93 spawner survey. The arrow shows the estimated
gseparation between the spring and fall runs.

A preponderance of adult females in the chinook run has been noted
in all but two of the previous surveys. Female proportions have
ranged from 73.6% to 25.8% (Appendix 6). Increased numbers of
females amcng adult spawners result when more males than females
return as grilse for a particular brood year.

Coho Salmon

We determined the sex of 51 coho, 17 (33.3%) of which were
females. For comparison, 42%, 57%, 80%, and 60% of the coho
examined in the 1988 through 1991 seasons, respectively, were
females (Zuspan 1991, 1992a, 1992b, 1994).

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 185 adult female chinocok
salmon, including 51 spring-run and 134 fall-run fish. Prespawning
mortality rates were 5.9% (3/51) and 0.7% (1/134) for female spring
and fall chinock, respectively.
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The overall female prespawning mortality rate for both races

combined (spring- and fall-runs) was 2.2%.

The lowest on record

was 1.1% in 1991, with past prespawning mortality rates reported as

high as 44.9% (Appendix 7).

Prespawning mortality of chinook in the Trinity River basin appears

to be correlated to spawner escapement.
escapement increases so does prespawning mortality.

Specifically, as spawner
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.

During those periods,

escapement has ranged from 6,135 to 100,913 while prespawning

mortality rates have ranged from 1.1% to 44.9% (Appendix 7).

With

the exception of 1980, prespawning mortality generally increased

with increasing escapement (Figure 7).

The high prespawning

mortality noted in 1980 may have been due to a sampling deficiency.
During that year, only a total of 63 female chinook was checked for

spawning condition.

A regression analysis of escapement and

prespawning mortality indicates a statistically significant
correlation (R)*=0.44, P=.026) even with the 1980 data included.
Without the 1980 data, the statistical significance is much greater

(R’=0.73, P=.001).
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Coho Salmon

Seventeen adult female coho carcasses were examined for spawning
condition during the survey. This sample size may not be adequate
to accurately represent prespawning mortality. ©f the coho
examined, two (11.8%) of the fish had died prior to spawning
(Appendix 4). For comparison, the prespawning mortality rates of
adult female coho salmon were 25.6%, 6.2%, 13%, and 0% in 1988
through 1991, respectively (Zuspan 1991, 1992a, 1992b, 1994). Coho
prespawning mortality was not reported in surveys prior to 1988.

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). The results from Zones 5, 6, and 7 were
combined this year because too few flagged chinook were recovered
in these individual zones. Distribution estimates are for adult
fish only.

Chinook Salmon

Mainstem Trinity River. We examined 862 adult chinook salmon
carcasses in the mainstem this season, excluding flag recoveries.
The numbers of chinook salmon spawners ranged from 222 fish in
Zone 2 to 124 fish in Zone 3 (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 reccovered 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 distribution and proportions of spawners
in the entire survey area. Even based on the total number of
chinook salmon recovered divided by the different recovery
efficiency rates for each zone, the percent of chinook salmon
spawners decreased downstream in successive zones below Zone 2
(Table 5). Spawner densities, based on expanded totals of
unflagged carcasses in a zone and the length of the zone, was
highest in Zones 1 and 3 (84.4 and 81.1 spawners/km, respectively),
and decreased in a downstream direction (Table 5, Figure 8).

This pattern of relatively higher chinook salmon spawner
concentrations in the upstream sections has been noted in all
previous Project study years (Zuspan 1991, 1992a, 1992b, 1994), but
was much less pronounced during the past two years. Spawners were
much more evenly distributed throughout the mainstem during the
most recent surveys (Figure 8).

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 this year



-17.-

TABLE 5. Adult chinook salmon spawner distribution and estimated
density by river zone during the 1992-93 Trinity River spawner survey.

Zone Number Flagged Towal Spawner
length carcasses carcasses Recovery unflagged Expanded Percent density
Zone ¥ (km) flagged recovered efficiency observed ¥ total ¢ distribution (fish/km) ¥
1 32 39 35 593% 160 270 9.0% 84.4
2 7.9 99 41 41.4% 2 536 17.8% 67.8
3 10.2 60 9 15.0% 124 827 27.4% 81.1
4 10.4 0 20 28.46% 139 486 16.2% 46.7
5-7¢ 37 103 25 243% 217 893 28.7% 28.2
Totals: 63.4 391 13¢ 862 3,012 100%
Qversll: 32% 47.5

"

Zones described in Figure ! and Table 1.

Total adult chinook saimon observed, excluding flag recoverics.

Computed from: (Total unflagged observed/(% flags recovered/100)).

Computad from: Expanded (ial/Zone length (km).

Zones combined because too few chinook carcasses were recovered 1o develop recovery
sfficiencies for individual zones.

T

v

(450 compared to 300 CFS), in an attempt to keep river temperatures
within specified criteria; although, temperatures were not
significantly lower than in previous years. However, higher flows
probably increased holding and spawning habitats, allowing chinoock
salmon to spawn farther downstream. It should also be noted that
decreases in spawner escapement over the last few years may somehow
have caused spawners to distribute themselves more evenly. While
there has been a steady decrease in spawner escapement, the
densities of spawners has become less disproportionate between the
downstream zones during the past two surveys (Figure 8).

A potential source of error in the estimates was the assumption
that flagged chinook salmon carcasses were recovered only in the
zone in which they were originally flagged. If flagged carcasses
were recovered in downstream zones, it 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
were recorded 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 chinook
distribution estimates, similar to results in the 1990-91, and
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FIGURE 8. Esatimated adult chinook salmon spawner density by zones during the 1987
through 1992 mainstem Trinity River spawner surveys.

1991-92 seasons (Zuspan 1992b, 1994). Even during the 1989-90

season the proportion of flags 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 the 1990-91, and 1991-92
seasons (Zuspan 1992k, 1994).
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We located 94 salmon redds in the nine tributaries surveyed this
season. Since we could not differentiate a chinook from a coho
salmon redd during the surveys, we used the relative proportion of
chinocok and coho salmon carcasses chkserved in the individual
tributaries to apporticon the redds by species. Based on this
apportioning, there were an estimated 75.2 chinook salmcn redds
overall this season with individual tributary estimates ranging
from 20.0 for Grass Valley Creek to 0.5 for Weaver Creek (Table 6).

Coho _salmon

Mainstem Trinity River. We observed 51 adult coho carcasses in
the mainstem spawner survey this year, most of which were seen in
Zones 1 and 2 (Table 7). Since coho were not flagged, we estimated
the numbers of coho which spawned in each zone using the recovery
efficiency for that zone developed from chinocok salmon flag
recoveries. Coho spawner density was highest in Zone 1 (6.9
fish/km) and ranged from 4.6 to 1.0 fish/km in the other zones
(Table 7).

Tributaries. We observed 11 coho carcasses during the tributary
surveys. They were seen in Weaver Creek, the East Fork of the
North Fork Trinity River, Rush Creek, Grass Valley Creek, Indian
Creek, and Canyon Creek. (Appendix 5). When the observed redds

TABLE 6. Observed salmon redd numbers and estimated distribution for the 1992-93
Trinity River tributary spawner survey.

Proportional redd

Number observed distribution ¥
Chinook Coha

Tributary carcasses carcasses Redds Chinook Coho

Rush Creek 5 4 ) 44 3.6
- Grass Valley Creek 12 2 22 200 1.7
* Indian Creek 1 1 7 4.0 33
» Reading Creek? 0 ) 1 1.0 0.2
i Browns Creek 4 0 16 16.0 0.0

Weaver Creek 1 l 1 0.5 0.5

Canyon Creck ] 1 12 10.0 24

N. Fark Tonity R.ONFTR) 4 Y 11 11.0 0.0

E. Fork of the NFTR 9 B 16 14.0 1.6

Totals: 44 11 04

Overll: 75.2 1%.8

¥ Computed by proportioning the redds observed by the numbers of each species observed. Chinook sedds = Redds x chinook observed /
(chinook observed + coho observed).

¥ Since no fish were observed in tis creek, the redd proporticning was caiculated by using the total chinook and coho for all creeks.
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were apporticned by species, there were an estimated 18.8 coho
redds overall in the tributary survey. The highest estimated
number of redds (3.6) occurred in Rush Creek (Table 6).

Marked Salmon Recovery

Incidence of Proaram-marked Salmon

We observed Program-marks (spaghetti tags and/or operculum punches)
on 36 spring and 21 fall chinook carcasses in the mainstem Trinity
River spawner survey. Program-marked spring and fall chinook were
recovered from both JCW and WCW (Table 8). Of the 57 Program-marked
chinook salmon we observed, 33 were condition-one carcasses and 24
were condition-two carcasses.

We used only ceondition-one chinook salmon carcasses obhserved to
determine the proportion of Program-marked chinook salmon in the
spawner survey. This is 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 (Table 8).

TABLE 7. Adult coho salmon spawner estimated distribution and
densities by river zone during the 13%92-93 mainstem Trinity River
spawner survey.

Zone % of Spawner
length Total Observation Expanded expanded density
Zone ¥ (km) observed efficiency ¥ total ¢ total {fish/km)¥
1 3.2 13 59.3% 22 14.2% 6.9
2 7.9 15 41.4% 36 23.2% 4.6
3 10.2 2 15.0% 13 8.4% 1.3
4 10.4 3 28.6% 10 6.5% 1.0
5-7¢ 31.7 18 24.3% 74, 41.7% 23
Totals: 63.4 51 155 100.0%
Overall: 33.2% 3

¥ Zones described in Figure | and Table 1.

¥ Observation efficiency equals the total recovery rate of flagged chinook salmon in each zone.
* Computed from: Total observed/(observation efficiency/100).

Computed from: Expanded total/Zone length (km).

Zones combined because too tew ccho carcasses were recovered to develop observation
efficiencies tor individual zones.

I ST T
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Recovery of spring-run condition-one Program-marked chinook was
over 2% times (9.4%) that of similar fall-run fish. Spring
chinook Program-marked at JCW made up a larger percentage (7.8%) of
observed carcasses than those from WCW. Program-marked fall
chinook from WCW (2.5%) were recovered at twice the rate of those
from JCW.

We did not record the condition of coho during the survey so we
could not separate cut the proportion of Program-marked condition-
one fish. Eleven Program-marked coho, ten from WCW and one from
JCW, were recovered in the mainstem Trinity River, constituting
21.6% of all adult coho carcasses observed (Table 8).

Estimation of Adipose Fin-clipped Salmon Proportions

We recovered 11 chinook salmon carcasses and only one coho salmon
carcass in the mainstem spawner survey which appeared to be Ad-
clipped. Based on CWTs recovered from the chinook carcasses, three
were spring-run, and three were fall-run of TRH origin

(Appendix 8). One CWT was from a naturally produced chinook, more
than likely a spring-run. There were four carcasses which were Ad-
clipped but whose CWTs were either unreadable or shed.

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 0.3% (1/337), while for condition-
one carcasses, it was 1.2% (3/243). Our estimates of the Ad-
clipped proportion in the spawner survey, however, were not
comparable to the proportions of Ad-clipped fish cbserved returning
to JCW, WCW, and TRH. This was because in the spawner survey we

TABLE 8. Propoertionsg of recovered Program-marked (spaghetti-tagged & operculum-
punched) adult salmon carcasses in the 1992-93 mainstem Trinity River spawner
survey.

Spring-run chinook Fall-run chinook Coho salmen
% % %
Program Total  Program Program  Total Program Program  Total Program
Tag site marks ¥Y observed¥  marks marks *¥ observed ¥ marks marks observed ¢ marks
Willow Creck Weir 4 256 1.6 6 243 2.5 10 51 19.6
lunction City Weir 20 256 78 3 243 12 1 51 2.0
Totals: 24 256 9.4 9 243 3.7 11 51 216

e,

Program marks include spaghetti lags and operculum punches.
Only condition-one chinook salimon were used for this count.
Both condition-ene and condition-two coho salmon were used for this count.

w1
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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 TRHY. During this season, 26.1% (57/218) of
the Ad-clipped spring chinook, and 11.3% (39/344) of the Ad-clipped
fall chinock at TRH had shed their CWTs. Expanding our counts of
condition-one Ad+CWT carcasses in the spawner survey by the
aforementioned CWT shedding rates, 1.9%% of the spring, and 1.2% of
the fall chinook observed in the spawner survey were Ad-clipped.

Incidence of Hatchery-produced Chincok Salmon

We determined the incidence of hatchery-produced chinoock 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 partly as the result of
hatchery-produced fish homing to the hatchery. Since naturally
produced chinook salmen would become less abundant in upstreanm
areas 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. 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 9). 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.

Spring-run Chinocok Salmon

The percentage of Ad-clipped spring chinook observed at the three

locations in the Trinity River basin below Lewiston Dam ranged from
1.9% to 11.8% (Table 9), and were significantly different from each
other (X’= 17.42, df=2, P=0.0006). :

During 1988 through 1990, based on expansions of CWT recoveries,
approximately 97% of the spring chinook recovered at TRH were of
hatchery origin. But in 1991, the proportion was 65.4% (Zuspan
1994}). This year, using the same methodology, an estimated 72.1%

¥  Percent Ad-clipped chinook in spawner survey = condition-one
Ad+CWT carcasses / (1 - CWT shedding rate at TRH).
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of the spring chinook at TRH were of TRH origin. The apparent
lower proportions during the last two seasons were artifacts of the
high CWT shedding rates, which would have had the effect of
decreasing the estimates of TRE-produced fish returning to the
hatchery. We believed the actual percentage of hatchery-produced
chinook salmon returning to TRH was similar to the higher
proportions seen in previous years. Therefore, we assumed that the
11.8% Ad-clip ratio for spring-run fish observed at TRH represented
a population of 100% TRH-origin chinook salmon. Since only 1.5% of
the spring-run chinook salmon carcasses 1n the spawner survey were
Ad-clipped, we estimated that 16.1% (1.9/11.8) were of hatchery
origin, while the remaining 83.9% were naturally produced.

Fall-run Chinock Salmon

The Ad-clip percentage of fall-run chinock salmon ranged from 1.2%
to 8.6% at the four sampling sites this season (Table 9). The
differences in chinook salmon Ad-clip ?roportions-among the four
sites was statistically significant (X’=38.86, df=3, P=0).

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 8.6% Ad-clip ratio for fall-run fish observed
at TRH represented a population of 100% hatchery-produced chinock
salmon. Since only 1.2% of the fall-run chinook salmon in the
spawner survey were Ad-clipped, we estimated that 14.0% (1.2/8.6)

TABLE 9. Comparison of the estimated proportions of adipose fin-
clipped chinook salmen in the mainstem spawner survey to these
observed at three locations on the Trinity River during the 1992-93
season.

Spring-run chinook Fall-run chinook
Site Ad-clips ¥ Total¥ % Ad-clips  Ad-clips? Total ¥ % Ad-clips
Willow Creek Weir ¢ 2 33 6.1 15 386 39
Junction City Weir 45 656 6.9 42 738 5.7
Trinity River Hatchery 218 1,846 11.8 344 3,990 8.6
Mainstem Trinity River survey 5 256 1.9 3 243 1.2

¥ Al adipuse finclipped fish were counted st the weirs and hatchery. Only condition-one carcasses with coded-wire tags were
considered Ad<lipped for the spawner survey. The spawner survey recovered four spring and three fell chinock which had both
Ad-clips and coded-wire tags. These numbers were expanded to account for Ad-clipped fish which may have shed their tags.
Coded-wire tag shedding rates were from this year's Triruty River Hatchery coded-wire tag recovery records.

¥ Trinity River Hatchery total is an estimate based on coded-wire tag recoverics.

¥ Only a small portion of the late spring-run chinock salmon population was sampled at this site.



were of hatchery origin, while the remaining 86.0% were naturally
produced.

Computational Assumptions

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 cobserved all possible Ad-clips (according to our
criteria). Using the strict protocol similar to last year (i.e.
using a CWT detector on all carcasses, and by considering only
condition-one carcasses), we presumed we were successful at
accounting for essentially all AJQ+CWT fish 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 chinock 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 fifth year of a multi-year effort of spawner surveys in
the Trinity River basin. The following reccmmendations should be
considered:

1. Spawner survey activities should be continued, with current
objectives, in FY 1993-94 and beyond.

2. To increase the number and accuracy of our Ad-clip salmon
recoveries, we should continue to pass all salmon through a
tag detector. This should allow us to more reliably estimate
the proportion of hatchery- and naturally produced fish
spawning in the wild.

3. Flows from Lewiston Dam should be increased during the late
summer to mid-fall period from the base 300 CFS to
approximately 450 CFS. The purpose of the higher flows would
be to distribute chinook salmon spawners more evenly in the
mainstem Trinity River. A more even distribution of spawners
should also lead to a decrease in prespawning mortality. The
increased flows could be especially important during years of
high escapement when chinook salmon in the Trinity River have
historically suffered unusually high prespawning mortality.
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sources of data,

Edward Miller

Untitled

1972~1974, 1976, 1978-1982, 1984, 1985
Calif. Dept. Fish and Game - Region I, 601
Locust St., Redding, CA. 9%56001.

Mike Stempel

Chinook Salmon Spawning Survey in the Upper
Trinity River Curing the Fall of 1987

1987 (published 1988)

USFWS F.A.0., P.0O. Box 1450, Weaverville, CA
960932
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APPENDIX 2. List of maps used to identify the river km of
locations used during the 1992-93 Trinity River spawner survey.

Lewiston Quadrangle, California-Trinity Co.; 7.5 Minute Series
(Topographic). N4037.5-W12245/7.5, Ref. 649-1C, 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 (Topeographic). 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. 650-1C, 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-W12307.5/7.5, 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; b/w.
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APPENDIX 6. Sex compeositions of adult chinook salmon observed during the mainstem Trinity river spawner surveys from 1942 through 1992,

Spring-run chinook Fall—run chinocok Totat chinook

Literature Males Females Males Females Males Females
Study year source Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent
1942-1945a/ Moftlett/Smith (1950) 201 356 364 64.4
1955 of Gibbs (1956) 1769 49.7 1789 50.3
1956 a/f Weber {1965) 3149 46.3 3657 53.7
1963 af LaFaunce (1965) 1419 41.4 2008 58.6
1968 af Rogers (1970) 1244 44.5 1551 555
1969 a/ Smith (1975) ' 1054 370 1791 63.0
1970 o/ Rogers (1973) 527 487 556 51.3
1971 a/ * (1982) 1704 462 1987 53.8
1972 af Miller {1972} 499 38.7 791 61.3
1973 a/ * (1973) 404 8.7 641 61.3
1974 o/ (1974 706 38.6 1125 61.4
1976 a/ " (1976) 195 30.5 444 69.5
1978 a/ " (1978) 420 329 856 67.1
1979 a/ " (1979 89 48.9 93 51.1
1980 &/ " (1980) 43 55.8 34 442
1981 a/ " (1981) 66 34.2 127 65.8
1982 a/ ' (1982) 100 28.4 252 71.6
1984 a/ b/ " (1984) 276 74.2 96 25.8
1985 o/ b/ " (1985) 796 51.6 748 48.4
1987 a/ Stempel (1988) 1182 26.4 3299 73.6
1988 Zuspan (1991) 47 30.7 106 69.3 658 39.3 1016 60.7 706 38.6 1122 61.4
1989 Zuspan {1992a} 150 30.1 348 69.9 577 41.8 802 - 58.2 727 38.7 1150 61.3
1990 Zuspan {1992b) 39 25.7 13 74.3 50 32.9 102 671 89 29.3 215 70.7
1991 Zuspan (1994) 23 46.9 26 53.1 132 45.4 159 54.6 155 45.6 185 54.4
1992 Current study 71 33.6 141 66.5 i28 41.3 182 58.7 199 38.1 323 €61.9

a/ spring—-run and fall—run chinook salmon were not reported separately.
b/ Grilse chinook salmon were included in these counts.
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APPENDIX 8. Release and recovery data for coded—wire—tagged salmon recovered in the 1992—93 mainstem Trinity

River spawner survey.

Release data

Brood Number
CWT/a  Species Race year Typeb/ Location ¢/ Date Number recovered
066147 Chinook Spring 1987 f Sawmill 05/23/98 185,718 1
065649  Chinook Spring 1988 f TRH 05/26/89 181,698 1
065632  Chinook Fall 1988 y TRH 10/27/89 97,569 3
B61306  Chinook Mix d/ 1988 f Junction City  03/29-05/12/879 15,703 1
065639 Chinook Spring 1989 y TRH 10/01/90 102,555 1
Total: 7

a/ Coded—wire tag number for release group.
b/ Release types were: f=fingerling; y=yearling.
c/ All release locations were in the mainstem Trinity River. TRH= Trinity River Hatchery.

d/ Mixed race releases were naturally produced chinook and may include both spring— and fall—run chinook.
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CHAPTER II

JOB IT
CAPTURE AND CODED-WIRE TAGGING COF NATURALLY PRODUCED CHINOOK
SAIMON IN THE TRINITY RIVER BASIN

by

Bernard Aguilar

ABSTRACT

Staff of the California Department of Fish and Game's Trinity Fisheries
Investigations Project conducted a trapping and coded-wire tagging operation
for naturally produced, juvenile chinook salmon (Oncorhynchus tshawytscha) on
the mainstem Trinity River below Lewiston Dam from 14 January through 14 June
1953.

We trapped 56,968 juvenile chinook salmeon, 1,069 juvenile coho salmon (0.
kisutch), and 864 juvenile steelhead (Q. mykiss) at four locations during the
study. Peak catch-per-unit-effort for juvenile chinoock salmon, measured at
the trapping site where we had the most consistent effort, occurred in mid-
May. Weekly average fork lengths of trapped juvenile chinook salmon increased
throughout the trapping period.

We adipose fin-clipped and implanted coded-wire tags into 48,423 juvenile
chinook salmon, a sub-sample of which ranged in size from 29 to 118 mm,
averaging 56.0 mm fork length. After adjusting for tagging mortality, tag
shedding, and poor fin clips, we effectively coded-wire tagged and released
44,565 juvenile chinook salmon.

Adult chinocock salmon, coded-wire tagged as juveniles by this Project, were
recovered this season in the Indian gill-net fishery, at Trinity River
Hatchery, and during the salmon spawner surveys. Four adults from the 1988
brood year were recovered as four-year-olds, and two from the 1990 brood year
were recovered as two-year-olds.
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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/fingerlings in the mainstem
Trinity River and/or selected Trinity River tributary streans,
for use in subsequent determinations 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.

Recent legislation (U. S. Public Law 98-541, enacted in 1984) has
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 restoraticn efforts.

Previous coded-wire-tagging studies of juvenile chinook in the
Trinity River basin have focused on hatchery-produced chinocok and
made references to naturally produced chincok based on those
results (Heubach and Hubbell 19%79; Heubach 1980; Maria and
Heubach 1981, 1984a, 1984b, 1984c).

In this study, the California Department of Fish and Game's
(CDFG) Trinity Fisheries Investigations Project (TFIP) personnel
trapped, adipose fin-clipped, coded-wire tagged, 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, ana
spawning escapement for this important component of the Trinity
River basin's chinook stocks.

METHODS
Use of Standard Julian Week

Weekly sampling data collected by Project personnel at the
trapping sites are presented in Julian week (JW) format. Each JW
is 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 added to the ninth wee

and the last day of the year is included in the 52nd week
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(Appendix 1}. This procedure allows between-year comparisons of
identical weekly periods.

Trapping

We conducted trapping at three primary sites in the mainstem
Trinity River this season (Figure 1). Site names and river km
(RKM) locations were Lewiston at RKM 177, Hard Hat at RKM 148 and
Sky Ranch at RKM 134. A fourth site at Ambrose (RKM 172) was
trapped infrequently this season; a total of six trap-nights.,

One trap-night is defined as one fyke net set for one night. Our
primary objective was to capture up to 100,000 juvenile chinook
for coded-wire tagging. To that end, we trapped sporadically at
each of the sites to locate the site that would produce the
highest numbers of fish at a given time. We concentrated on the
Hard Hat and Sky Ranch sites as numbers of fish captured there
increased.

Our trapping apparatus consisted of from one to nine fyke nets
measuring 3.1 m wide by 1.2 m high at the mouth, by 7.6 m long,
tapering to a 0.33-m-square exit leading into dual live boxes.
Fyke nets were attached, at their mouth, to a 2.5-cm~diameter
galvanized pipe frame of the same dimensions as the net mouth,
which was connected by ropes to metal posts driven into the
stream bed. The nets were normally set in the late afternoon and
recovered mid-morning the next day, when all fish trapped were
counted and a sub-sample of each species was measured to the
nearest mm fork length (FL).

Tagging

This season coded-wire tagging took place only at the Hard Hat
and Sky Ranch sites. The tagging operations were located
adjacent to the trapping sites, and conducted inside a 5.5-m-long
office trailer converted for that purpose. A 3.5-KW generator
was used to supply the electrical needs of the operation (tagging
machines, pumps, lights).

Captured juvenile chinook were anesthetized with tricaine
methanesulfonate (MS-222V); their adipose fin was removed (Ad-
clip); and a coded-wire nose tag (CWT) was implanted. Tag
injectors and quality control devices were purchased from
Northwest Marine Technology?.

Because of the small size of the fish captured, half-length CWTs
were used. Between two and four tagging machines were employed,

V Use of brand names is for identification purposes only, and
does not imply the endorsement of any product by the California
Department of Fish and Game.
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depending on avallability of fish for tagging.

A sample of 100 fish frem each day's tagging was held for quality
control, and the remainder were released back inteo the river at
the trapping site each evening. Fish in the quality control
sample were held in cages in the river and, after a minimum of 24
hours, checked for mortality, tag retention, and Ad-clip quality.
Tag retention was determined by passing fish through an
electronic tag (metal) detector, and Ad-clip gquality was
determined by direct examination.

Coded~wire Tag Recovery

As part of ongoing studies, the CDFG recovered Ad-clipped and
CWTed fish from among ocean- and inland-harvested fish, and
hatchery and natural spawner returns. Heads from Ad-clipped fish
were collected and their CWTs removed and decoded.

RESULTS
Trapping

We began trapping on 14 January 1993 (JW 2) and continued at
varying locations and intensity through 14 June 1993 (JW 24). We
discontinued trapping in early June because of decreasing catches
and increasing river temperatures. The release of over 2.8
million spring- and fall-run chinock from Trinity River Hatchery
(TRH) during 16-18 June 1993 (JW 24-25) further precluded
trapping of only naturally produced fish for the remainder of the
season.

Chinock Salmon

We captured 56,968 juvenile chinook this season. Totals by site
were 293 at Lewiston, 362 at Ambrose, 13,689 at Hard Hat and,
42,624 at Sky Ranch (Appendices 2, 3, 4, and 5).

Catch~per-unit-effort (CPUE), defined as the weekly average
number of fish caught per-trap-per-night-fished, varied
considerably between trapping sites. The highest CPUE (394
fish/trap/night) was at the Sky Ranch site during JW 20. Maximum
CPUE for each of the other sites included 159 at Hard Hat during
JW 13, 77 at Ambrose during JW 10, and 51 at Lewiston during JW 4
(Figure 2, and Appendices 2, 3, 4, and 5).

We measured 9,451 chinook during the trapping season. These fish
ranged in FL from 29 to 118 mm. Weekly average FLs of fish at
the four trapping sites increased through time (Figure 3,
Appendices 2, 3, 4, and 5). The entire week's catch at the Hard
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Hat site during JW 4 consisted of three yearling chinook whicu
averaged 112.7 mm FL. At the Sky Ranch site, where we trapped
every weeKk through the season except one, the weekly average FL
of juvenile chinook was 36.7 mm in mid-January and increased to
76.9 mm by mid-June.

Qther Salmonids

We caught a total of 864 steelhead at all sites throughout the
trapping season (Appendices 2, 3, 4, and 5). Catches were
relatively low until mid-March, when increased numbers of
hatchery-produced steelhead were captured, coincident with
hatchery releases. We found that 4.9% (42/864) of the steelhead
capgured this season were fin-clipped, indicating they were from
TRH=.

We caught 1,069 ccho salmon this season. We captured young-of-
the-year coho beginning 18 March (JW 11) at the Sky Ranch site.
CPUEs of both yearling and young-of-the-year were relatively low
from that time on. The highest CPUE for coho was at the Hard Hat
site (21 fish/trap/night) which occurred during the third week of
March (JW 13) (Appendix 4).

Tagging
Tagging operations began 26 March and continued through 26 Me
1993. During this period, we marked (Ad-clip+CWT) and released
48,423 juvenile chinocok at the Hard Hat and Sky Ranch sites
combined.

Hard Hat Site

We tagged 10,092 juvenile chinook with CWT code 0601080402 at the
Hard Hat site. Tagging at this site began 26 March and continued
through 9 April 1993. Independent, non-overlapping estimates of
tagging mortalities, poor fin-clips, and CWT shedding were based
on quality control groups. After subtracting these estimates
from the total tagged, we effectively marked and released 9,816
juvenile chinook from this site (Table 1).

Sky Ranch Site

We tagged 38,331 Jjuvenile chinook with CWT codes 0601080403 throuc
0601080407 at the Sky Ranch site. Tagging began 11 May and
continued through 26 May 1993. We effectively marked and releasec
34,749 Jjuvenile chinook from this site (Table 1).

¥ Beginning with the 1989 brood year, all steelhead produced
TRH have been fin-clipped prior to release (Aguilar 1992).
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TABLE 1. Naturally produced juvenile chinock salmon coded-wire tagging in the
mainstem Trinity River during 1993.

Estimated Number

Coded-wire tag Tagging Dates of Humber tagging Poor Tags effectively
code site release tagged mortalities fin-clips shed tagged
0601080402 Hard Hat 03726 - 04/09/93 10,092 144 15 117 @.,815
0601080403 Sky Ranch 05/11 - 05/14/93 8,214 131 21 282 7,780
0601080404 Sky Ranch 05714 - 05/16/93 7,912 116 0 302 7,494
0601080405 Sky Ranch 05/16 - 05/18/93 6,846 73 58 147 6,568
0601080406 Sky Ranch 05/18 - 05/26/93 5,582 5468 39 61 4,914
0601080407 Sky Ranch 05/18 - 05/24/93 9. 777 1,565 58 161 7,993
Totals: 48,423 2,597 191 1,070 44,565

Coded-wire Tag Recovery

The CDFG's Ocean Salmon Project estimated two chinook from the
1988 brood year (BY), CWTed by this Project in 1989, (Zuspan

1991), were recovered as four-year-olds this season in the Ind
gill-net fishery (R. Dixon, CDFG, pers. comm.). Additionally,
one chinook salmon from the 1988 BY, and two from the 1990 BY
(two-year-olds) were recovered at Trinity River Hatchery. One
chinook salmon from the 1988 BY was also recovered during this

ian

season's salmon spawner survey (see Chapter I). No recoveries of
Project-CWTed fish were reported this year from the in-river
sport or ccean fisheries (Table 2). :
TABLE 2. Adult recoveries of coded-wire tagged naturally produced chinook
salmon during the 1992~93 season.
Recovery source
Coded-wire Brood Indian In-river Spawner Trinity Ocean Average Age
tag code year gill-net gport survey River harvest size {yr)
fishery fishery Hatchery {mm)
B61306 1s88 2 1 1 731 4
0601080112 1590 1 460 2
0601080114 1890 1 420 2

Totals: 2 0 1 4 0
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DISCUSSION

We were unable to capture enough juvenile chinook to reach our
goal of tagging 100,000 naturally produced fish this year.
Although we continued an intensive program of trapping up to 80%
of the river's cross-section on a seven-day-a-week basis, our
total season'’s trapping effort was below that of the past two
years. Trapping effort this year was only 74% of last year's
(327 vs. 442 trap-nights), and 87% of 1991 (327 vs. 374). As a
result of the decreased trapping effort, total catch was 70% of
last year (56,986/81,851), and 64% (56,986/85,208) of the 1991
total catch (Appendix 6).

As noted for the past two years (Zuspan 1992, 1994), the overall
juvenile chinook CPUE has decreased. This is the direct result
of poor escapement of the progenitcrs of each season's Jjuvenile
chinook. Natural (non-hatchery) spawner escapement for chinock
salmon (spring- and fall-run) upstream of Junction City was the
lowest since 1989, only 11.8% of the 1989 run (4,090 vs. 34,587),
70.4% of the 1990 run (4,090 vs. 5,811), and 75.0% of the 1991
run (4,090 vs. 5,453).

While it seems unlikely that there is a linear relationship
between adult escapement and production, trapping during the last
four years suggests an important correlation.

RECOMMENDATIONS
1. Job 2 activities should be continued in FY 1993-94.
2. In the event of a low adult chinook salmon escapement in

1993, the Project should be prepared to increase trapping
effort, which will require the purchase and construction of
additional trapping equipment.

3. We should continue efforts to recover coded-wire-tagged
chinock harvested by anglers or returning to TRH.
Efforts to recover naturally spawned code-wire-tagged
fish should be increased.
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APPENDIX 1. List of Julian weeks and their calendar equivalents.
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Julian week
number

Inclusive
dates

1

0O -2 O h W b

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Jan 01 — Jan 07

Jan 08 — Jan 14

Jan 15 — Jan 21

Jan 22 ~ Jan 28

Jan 29 — Feb 04
Feb 05 — Feb 11
Feb 12 — Feb 18
Feb 19 — Feb 25
Feb 26 — Mar (04
Mar 05 — Mar 11
Mar 12 -~ Mar 18
Mar 19 — Mar 25
Mar 26 — Apr 01
Apr 02 —- Apr 08
Apr09 — Apr 15
Apr 16 — Apr22
Apr 23 — Apr 29
Apr 30 — May 06
May 07 — May 13
May 14 - May 20
May 21 — May 27
May 28 — Jun 03
Jun 04 — Jun 10

Jun 11 — Jun 17

Jun 18— Jun 24

Jun 25 — Jul 01

1/

Julian week
number

Inclusive
dates

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Jul 02 — Jul 08
Jul 09 — Jul 15
Jul 16 — Jul 22
Jul 23 — Jul 29
Jul 30 — Aug 05
Aug 06 — Aug 12
Aug 13 — Aug 19
Aug 20 — Aug 26
Aug 27 ~ Sep 02
Sep 03 ~ Sep 09
Sep 10 — Sep 16
Sep 17 — Sep 23
Sep 24 — Sep 30
Oct 01 — Oct 07
Oct 08 — Oct 14
QOct 15 — Oct 21
Oct 22 — Oct 28
QOct 28 ~ Nov 04
Nov 04 — Nov 11
Nov 12 — Nov 18
Nov 19 — Nov 25
Nov 26 — Dec 02
Dec 03 — Dec (09
Dec 10 ~ Dec 16
Dec 17 — Dec 23
Dec 24— Dec 31

1/ Eight—day week during leap years.

2/ Eight-day week every vear.
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APPENDIX 2. Summary of juvenile salmonid trapping in the Trinity River at the Lewiston trap site,
8 January through 4 March 1993,

Chinook Coho Steelhead
Julian  Date Trap— Number Mean FL b/ Number Number
week begun nightsa/ caught (mm) CPUEc/ caught CPUE caught CPUE

2 08—1Jan 1 3 38.7 3 0 0 0 0
3 15—Jan 1 19 36.1 19 0 0 18 18
4 22-Jan 1 5t 36.2 51 0 0 ¢ 0
5 29—Jan 4 137 37.5 34 0 0 2 1
6 05—Feb 2 44 374 22 0 0 4 2
7 12-Feb 2 26 37.6 13 0 0 12 6
8 19—Feb 2 11 37.6 0 0 15 8
9 26-Febh 2 2 40.0 1 0 0 12 6

Totals: 15 293 0 63

a/ Number of trap—nights allocated per week (i.e., 2 = 2 traps/1 night, or 1 trap/2 nights}.
b/ FL = fork length.
¢/ Weekly average catch per—trap per—night.



APPENDIX 3. Summary of juvenile salmonid trapping in the Trinity River at the Ambrose trap site,
5 March through 18 March 1993.

) Chinook Coho __Steelhead
Julian  Date Trap  Number Mean FL b/ Number Number
week  begun  nightsa/  caught  (mm) CPUEc¢/ caught CPUE caught CPUE
10 05—Mar 3 230 391 77 0 0 30 10
11 12—Mar 3 132 40.1 44 0 0 11 4
Totals: 6 362 0 41

a/ Number of trap—nights allocated per week (i.e., 2 = 2 traps/1 night, or 1 trap/2 nights).
b/ FL. = fork length.
¢/ Weekly average catch per—trap per—night.
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APPENDIX 4. Summary of juvenile salmonid trapping in the Trinity River at the Hard Hat trap site,
22 January through 6 May 1993,

__Chinook Coho Steelhead
Julian Date Trap— Number Mean FL b/ Number Number
_week  begun  nights a/ caught {mm) CPUE¢/ caught CPUE  caught CPUE
4 22—Jan 1 3d/ 112.7 3 0 0 3 3
5 29-Jan 2 27 37.7 14 0 0 11 6
6 05—-Feb 2 38 37.0 19 0 0 7 4
7 1Z2—Feb 2 58 378 29 0 0 8 4
8 19—Fcb 2 78 371 39 0 0 5 3
9 26—Feb 2 28 37.7 14 0 0 3 2
10 05-Mar 4 289 37.6 72 0 0 18 5
11 12—Mar 3 458 39.0 153 0 0 29 10
12 19—~ Mar 12 1847 41.4 154 2 0 104 9
13 26-Mar 31 4935 483 159 656 21 210 7
14 02—Apr 3 4748 50.8 99 341 7 139 3
15 09— Apr 3 200 50.3 69 0 0 15 5
16 16— Apr 3 119 50.0 40 0 0 8 3
17 23— Apr 3 152 55.1 51 0 0 13 4
18 30-Apr 14 703 56.5 50 3 0 28 2
Totals: 132 13,689 1002 601

a/ Number of trap—nights allocated per week (i.e., 2 = 2 traps/1 night, or 1 trap/2 nights).
b/ FL = fork length.

¢/ Weekly average catch per—trap per—night.

d/ All chinook captured were yearlings.



APPENDIX 5. Summary of juvenile salmonid trapping in the Trinity River at the Sky Ranch trap
site, 8 January through 14 June 1993,

Chinook Coho Steethead
Julian Date  Trap Number Mean FL b/ Number Number
week begun  nights a/ caught {mm) CPUEc/ caught CPUE caught CPUE _
2 08 —Jan 1 3 347 3 0 0 0 0
3 15-Jand/ 0 - - - — - - -— -—
4 22-Jan 1 25 35.0 25 0 0 5 5
5 29—Jan 2 <26 36.5 13 0 0 0 0
6 05-Feb 1 20 36.7 20 0 0 0 0
7 12—Feb 4 106 373 27 0 0 l 0
8 19-Feb 4 111 384 28 0 0 7 2
9 26+-Feb 4 168 383 42 0 0 1 0
10 05-Mar 3 267 38.4 89 0 0 1 0
11 12—Mar 1 12 374 12 2 2 0 0
12 19—Mar 2 242 40.6 121 0 0 4 2
13 26—Mar 1 81 47.6 81 2 2 3 3
14 02-Apr 1 53 54.1 53 0 0 1 1
15 Q9-Apr 1 64 47.4 64 ] 0 3 3
16 16—Apr 1 74 515 74 H 1 7 7
17 23-Apr 1 81 50.0 81 0 0 2 2
18 30-Apr 10 1,317 53.4 132 3 0 7 1
19  07-May 49 17,097 55.4 349 10 0 58 1
20 14-May 47 18,524 50.2 394 14 0 45 1
21 21-May 18 4,127 55.2 229 4 0 8 0
22 28-May 6 30 56.2 5 30 5 1 0
23 04— Jun 8 157 53.7 20 0 0 2 0
24 11—Jun 8 39 76.9 5 1 0 3 0
Totals: 174 42,624 67 159 o

a/ Number of trap —nights allocated per week (i.e. 2 = 2 traps/1 night, or 1 trap/2 nights).
b/ FL. = fork length.

c/ Weekly average catch per—trap per—night.

d/ No trapping this week because of high flows.

..‘[9._
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APPENDIX 6. Summary of naturally produced juvenile chinook salmon trapping effort and coded —wire tagging in the
mainstem Trinity River, 1989 through 1993,

Trapping effort o Coded —wire tagging
Total Total Number Percent
Trapping Trap— chinook Season chinook effectively of
. Xear _ site nights a/ trapped CPUEb/ CWTed tagged c/ total df
1989 Junction City 88 ¢ef 24874 283 22,044 15,704 712
1990 1.ewiston 120 99239 81,513 66,784 819
Indian Cr. 3o 77,142 _ 59385 45,349 76.4
Totals: 150 176381 1/ 1,176 140,898 112,133
(Overall percent) (79.6)
199 Lewiston 63 848 —-= -— -
Indian Cr. 23 554 —— —— -—
Steelbridge 78 20,458 19,777 19,090 96.5
Sky Ranch 210 67348 60310 33775 892
Totals: 34 89,208 239 80,087 72,865
{Overall percent) (91.0)
1992 Lewiston 18 1,832 -— —— -
Ambrose 144 16,102 8348 8,07¢ 96.7
Steelbridge 114 I8 R17 35,043 33,195 94,7
Sky Ranch 166 25,100 16,580 15345 92.6
Totals: 442 81,851 185 59971 56,610
{Overall percent) (94.4)
1993 Lewiston 15 293 - - -=
Ambrose 6 362 —— - -
Hard Hat 132 13,689 10,092 9,817 973
Sky Ranch 14 42624 38331 33643 878
Totals: 327 56,968 174 48,423 43,460
(Overall percent) (89.8)

a/ One trap night is defined as one net fished for one night.
b/ Catch per unit effort = total trapped / trap—nights.

¢/ Lffectively—tagged fish = tagged fish minus estimated mortalities and estimated shed tags and poor fin—clips. Estimates
were based on quality control checks.

d/ Percent of total = (Number effectively tagged/Total chinook CWT) X 100

e/ In addition to fyke —net tcaps, a rotary trap was used during the latter portion of the trapping period.

/ Total catch includes Trinity River Hatchery —produced juvenile chinook salmon.
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JOB III
LIFE HISTORY, DISTRIBUTICON, RUN SIZE AND ANGLER HARVEST OF
STEELHEAD IN THE SOUTH FORK TRINITY RIVER BASIN

by

Larry Hanson and Barry W. Collins

ABSTRACT

The California Department of Fish and Game's Natural Stocks Assesement Project
monitored adult fall-run steelhead (Oncorhynchus mykiss) migration at various
weirs, An insgufficient number of tags, applied at our immigrant weir, were
recovered to allow us to make a valid estimate of steelhead escapement in the
South Fork Trinity River basin during the 1992~1993 season.

Based on the results of our creel survey of the sport fishery in the two major
areag accessible to the public, we estimated that 934 anglers fished within
these areas and harvested 99 adult steelhead during the 1992-1593 season. The
angler harvest in the entire South Fork Trinity River basin during the 1992-
1993 seascon could not be reliably estimated due to an insufficient number of
tag returns.

Thirty-four steelhead spawning surveys were conducted in 23 tributaries of the
South FTork Trinity River and Hayfork Creek. We surveyed 103.1 km of stream,
cbserved 11 adult steelhead, and counted 98 redds. Steelhead were found to
spawn mestly in pool tail-crests (48.3%), runs (28.1%), and step-runs (14.6%).
The average redd area was 1.65 m’ and the average redd depth was 32.8 cm.

We captured 408 juvenile steelhead emigrating from the upper South Fork
Trinity River basin, and 1,455 from the Hayfork Creek basin. Three juvenile
chinook were captured emigrating from Hayfork Creek in May, 1993. Peak
emigration of Age 0+ (young-of-the-year) steelhead occcurred in May and June
1993.

Juvenile steelhead habitat utilization in Eltapom Cresk, a tributary to the
South Fork Trinity River, varlied among age groups. During the fall 1992
survey, 48l juvenile steelhead were captured. Age 0+ steelhead densities were
highest in pools and cascades. Age 1+ and 2+ fish densities were highest in
cascades and pools. We estimated a standing crop of 1,594 juvenile steelhead
in Eltapom Creek for the period.
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JOB OBJECTIVES

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

2, To determine the angler harvest of adult steelhead in the

South Fork Trinity River basin.

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

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

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

INTRODUCTION

The life histories and current status of steelhead (Onchorynchus
mykiss) 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.
However, little data are available regarding juvenile steelhead
life~history patterns, adult steelhead run sizes, spawner
distributions, sport fishery yields, and harvest rates.

A combination of human activities (e.g., road construction,
timber harvest), exacerbated by flooding and wildfire, has
limited steelhead production in the SFTR basin. Much of the
spawning and rearing habitats have been damaged or destroyed
through excessive sedimentation and stream aggradation.

Restoration of salmon and steelhead habitat within the basin is a
high priority of the Trinity River Basin Fish and Wildlife Task
Force, the U.S., Forest Service (USFS), 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.

METHODS
Use of Standard Julian Week
Sampling data collected by Project personnel are presented in

Julian week (JW) format. Each JW is defined as one of a
consecutive set of 52 seven-day (weekly) periods, beginning
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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, and the last day of the year is included in the 52nd week
(Appendix 1). This procedure allows inter-annual comparisons of
identical weekly periods.

Adult Fall-run Steelhead Trapping and Tagging

Run timing of adult fall-run steelhead into the SFTR basin was
monitored with an immigrant weir located at Sandy Bar in the
South Fork Trinity River at river kilometer (RKM) 2.4 (Figure 1).
The weir consisted of a series of panels, measuring 1.2 m high
and 1.5 m wide constructed of 1.9-cm EMT (electrical metallic
tubing) conduit welded to angle-iron frames with 3.2-cm
horizontal bar-spacing. The panels were wired end-to-end and
supported with metal fence posts. A trap (2.4 m wide x 2.4 m
long x 1.2 m high), with sides constructed from the same weir
panels, and flooring and top from marine plywc >d, was placed in
the river thalweg with its fyke entrance facing downstream. The
weir panels were tied in with the trap and extended outward
across the river guiding upstream migrating fish into the trap.
Small mesh netting was strung above the weir to prevent fish from
jumping over.

Each steelhead captured was examined for fin clips, tags, and
scars. Scars were categorized as: gill-net scars (nicks in the
leading edges of dorsal and pectoral fins, sometimes combined
with vertical white scars on the head); hook scars (of ocean
origin when healed, of freshwater origin when not healed);
predator scars (inverted 'V'-shaped marks, usually on the
underbody); and other scars of unknown origin. Steelhead were
measured to the nearest c¢m fork length (FL), and their sex
recorded. A scale sample was remcved from the left side of each
weir-caught fish, from an area slightly posterior to the anterior
insertion of the dorsal fin, just above the lateral line. Each
scale sample was placed between waterproof paper within a coin
envelope and labeled with collection date, collection site,
method of collection, sex, and FL (cm) of the fish.

All adult steelhead in good condition were marked with a one-half
right ventral (%RV) fin-clip. 1In addition, every third fish was
tagged with a gray, discretely numbered $10-reward anchor tag,
while the other two fish were tagged with green, discretely
numbered non-reward anchor tags. This was a change from our
previous years' procedure when all adult steelhead received
reward tags. This was done in an attempt to discourage anglers
from fishing primarily for money. The tags and fin clips were
applied with the intention of computing a Petersen population
estimate (Ricker 1975) based on.the ratio of tagged to untagged
fish observed in later recovery efforts (creel census and
emigrant weirs). Angler harvest was to be estimated from reward
tag returns.
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To avold excessive tagging mortality, we did not tag fish which
were severely stressed by the weir capture and handling process,
or those which appeared in generally poor physical condition.

Chinook and Coho Salmon Escapement

During the operation of the Sandy Bar Weir all adult salmon
caught were processed similarly to steelhead, except they were
not tagged. Fish judged to be in poor condition were just
identified and counted, then released to continue their upstream
migration. Chinook salmon (0Q. tshawytscha) and coho salmon (O.
kisutch) were given a right opercular punch (OPR) prior to their
release. This was done so that investigators from other projects
surveying the SFTR basin could identify salmon which had been
caught at the Sandy Bar Weir.

Fall-run Steelhead Escapenment

Cownstream emigrant weirs were used to capture post-spawning
steelhead emigrating from the basin in order to recover fish
tagged at the Sandy Bar Weir. These tagged fish, combined with
those observed during the creel surveys in the basin, served as
the recapture sample for cur population estimates using the
Petersen method of mark and recapture (Ricker 1975, p. 78,
formula 3.7).

This season only one emigrant weir was installed due to high
spring flows. We assembled a weir in the SFTR near the town of
Forest Glen at RKM 89.6 (approximately 150 m downstream from the
Highway 36 bridge). In past years we had also operated a weir on
lower Hayfork Creek near the town of Hyampom (8.0 RKM upstream
from the SFTR confluence).

We constructed an Alaskan-style weir at the Forest Glen site
using a series of panels 3.2 m high and 3.0 m long, supported by
wooden tripods set 2.4 m apart, and joined together to block the
entire river. Each panel consisted of 1.9-cm EMT conduits set
2.9 cm apart (46 per panel), and secured through three aluminum
channel sections on the face of the weir. A trap constructed of
welded conduit panels and containing a fyke entrance was placed
in the river thalweg with its entrance facing upstream. Aall
steelhead recovered were measured (c¢m FL)}, and checked for
spawning condition, tags, fin ¢lips, and marks. Each fish was
also sampled for scales, and given a OPR before being released
downstream of the weir,

In addition to the downstream (emigrant) trap, we also installed
an upstream (immigrant) trap to capture spring-run steelhead
(also known as summer steelhead) and spring-run chinock salmon.
This work was done in cooperation with CDFG's Trinity Fisheries
Investigations Project, which was studying spring-run chinook
salmon stocks in the SFTR basin. The Trinity Fisheries
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Investigations Project took over the operation of the Forest Glen
Weir on 29 June 1993. This report covers catches of steelhead at
the Forest Glen Welr through 30 June 1993.

Creel Survey

Angler effort and harvest information for fall-run steelhead
within two areas of the SFTR basin was determined from a
systematic creel survey stratified by JW, section (upper/lower),
day (weekend/weekday), and time periods (AM/PM; dawn to noon/
noon to dusk, respectively).

Two sections of the SFTR basin were surveyed (Figure 2). The
lower survey area extended from the confluence of the SFTR with
the mainstem Trinity River to 22.5 km upstream. The upper area
extended through the Hyampom Valley from RKM 33.0 to RKM 50.7.
These two areas covered the river reaches fished by the majority
of anglers, as the lack of public roads limits access. Angler
access sites had been identified from past surveys.

Survey clerks followed a set route based on a predetermined
schedule, and monitored each access site for anglers. Anglers
observed were interviewed for number of hours fished that day,
targeted species, success, angling method, and county and state
of residence. Sport~-caught salmonids observed were measured (cm
FL), sexed, examined for fin clips and external tags, inspected
for general body condition, and scale sampled. The number of any
tag observed was recorded. We classified steelhead <25 cm FL as
juveniles, >25 cm FL and <41 cm FL as half-pounders, and >41 cm
FL as adults.

Data were extrapolated under the assumption that angling effort,
angler numbers, and steelhead harvest were constant for the
duration of each stratum sampled. A ratioc 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
season 1in the SFTR basin.

Tag Returns and Steelhead Harvest Estimates

All reward tags from Sandy Bar Weir that we observed during the
creel surveys were left with the angler to return to us by mail.
This was done so we could calculate an overall SFTR basin sport
harvest for fall- and winter-run steelhead. The percentage of
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reward tags caught by anglers which were not returned to us
fi.e., non-response) was calculated from the number of reward
tags we observed during our creel surveys, and the number of
those tags which were subsequently returned to us by mail. The
sport harvest estimate used the number of reward tags returned by
anglers divided by the non-~response, and the number of tags
applied at the Sandy Bar Weir. The estimated sport harvest was
based on the following assumptions: 1) that all tagged fish
caught in the sport fishery were recognized as such by anglers;
2) no tags were shed; and 3) there was no differential mortality
between tagged and untagged fish.

Spawning Surveys

Project personnel conducted walking surveys of tributary streams
to the SFTR and Hayfork Creek to document steelhead spawning
distribution and timing. The areas surveyed included tributaries
in the Hyampom Valley near the towns of Hayfork and Wildwood, and
tributaries in the upper SFTR basin near the town of Forest Glen
(Figure 1). Specific creeks surveyed were selected to include
those which had historically attracted spawning steelhead, and to
replicate areas examined in previous CDFG surveys (Miller 1975;
Mills and Wilson 1991; Rogers 1972, 1973; Wilson and Collins
1992; Wilson and Mills 1992).

Most streams were surveyed twice. During the first survey, two
people walked and habitat-typed designated stream reaches
recording the length and type of each habitat unit, observed
spawning behavior, and individual redd locations. Each habitat
unit was classified as either a cascade, pool, riffle, run, or
step-run. Redds were flagged with surveyor's tape with the
survey date and field notebook description number recorded on the
tape. The tape was then attached to nearby structures such as
root-wads, shrubs, or bushes. During the second survey, redd
characteristics (area and depth), site descriptions (substrate
and cover composition), and stream conditions (water velocities)
were compiled for individual redds. New redds established since
the first survey were included.

Steelhead Redd and Spawning Habitat Evaluations

We evaluated steelhead spawning habitat by measuring the physical
and hydraulic parameters of observed redds, and recording the
characteristics and quality of the substrate and associated
cover.

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 surface area
occupied by the redd area was calculated as the product of the
length and width. Water depths were taken using a graduated top-
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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
determined by assessing the average size of the dominant and
subdominant components, and the percent embeddedness of each
(Hampton 1988) (Table 1). The water velocity measurements and
the substrate analysis were all made approximately 0.15 m
upstream of the redd in an attempt to simulate prespawning
hydraulic and substrate conditions. Distance to the closest
cover, escape or resting place was noted, as well as the dominant
habitat type in which the redd was located.

Juvenile Steelhead Emigration Studies

We monitored juvenile steelhead emigration patterns by
systematically trapping at two sites. One site was located in
lower Hayfork Creek, 305 m upstream of its confluence with the
SFTR. The other site was located in the SFTR, upstream of its
confluence with Hayfork Creek, within 400 m of the Hyampom Road
bridge at RKM 49.1 (Figure 1). When flow conditions permitted,
we trapped once a week most of the year. During the spring
period of peak juvenile steelhead emergence, 23 April - 22 July
(JW 17-29), we increased trapping frequency to twice weekly.

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

Data Substrate size
code Substrate type range {(mm)
0 Fines < 4
1 Small gravel 4~25
2 Medium gravel 25-50
3 Large gravel 50-75
4 Small cobble 75-150
5 Mediun cobble 150-225
6 lLarge cobble 225-300
7 Small boulder 300-600
8 Large boulder >600

9 Bedrock




-2 -

Juvenile salmonids were captured using fyke nets attached to trap
boxes. The nets were constructed of 1.3-cm nylon mesh, had a
1.8-m X 2.4-~m upstream opening and extended 10.1 m to a 0.33-m X
0.33-m terminal end. Trap boxes were constructed of marine
plywood and hardware cloth, and measured 0.8 m x 1.2 m x 0.5 m.
One or two fyke-net traps were fished overnight in the river or
stream, for 16- to 24-hour periods, and examined the following
morning.

Captured fish were identified to species and enumerated. The
first 50 individuals of each species removed from the traps were
measured for FL (mm). Scale samples were systematically taken
from a maximum of 10 individuals of each species, at each trap
site, each sampling day.

Water temperature and stream flow were measured at the net
cpening each time the traps were set. Total volume of stream
flow through the net was measured to the nearest 0.031 m/sec
using either a pygmy meter or a Marsh-McBirneyY flow meter.

Water temperatures were monitored using hand~held thermometers or
digital recording thermographs.

Juvenile Steelhead Habitat Utilization

Habitat use by juvenile steelhead was studied in Eltapom Creek
(Figure 1) in the fall of 1992 (1-3 September). Prior to
sampling, the creek was surveyed and delineated into units of
five basic habitat types: cascades, pools, riffles, runs, and
step-runs. Sampling was conducted by electrofishing. Habitat
units sampled were randomly selected in proportion to the numeric
abundance of each of the five basic habitat types. Our goal was
to sample one-~third of the units in each habitat type.

Sample units were isolated using block nets to prevent any
immigration or emigration of fish, and then electrofished.

All steelhead captured were counted, measured {(mm FL), sampled
for scales (first five per habitat unit), and then released.

Age delineation of fish captured was based on lengths. Fish

<85 mm were classified as Age 0+, fish 86-150 mm as Age 1+, and
fish >150 mm as Age 2+. Numbers of fish caught were used to
determine the relative densities for each age group in each
habitat type based on total catch-per-area. The number of fish
caught in the same type of habitat unit was expanded, based on
the relative densities multiplied by the total area available in
each habitat type. These figures were then totaled to give a
standing crop estimate for the entire stream.

1/ The use of brand names is for identification purposes only,
and does not imply the endorsement of any product by the
California Department of Fish and Game.
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After sampling, physical parameters of each unit were taken. We
recorded air and water temperatures with hand-held thermometers.
Water velocities (to the nearest 0.031 m/sec) were measured at
60% of the total depth from the surface along a line transverse
to the flow at points one-quarter, one-half, and three-qguarters
of the way across the stream. Stream length and width were
measured to the nearest 0.03 m.

RESULTS AND DISCUSSION
Adult Fall-run Steelhead Trapping and Tagging

The Sandy Bar Welr was operated from 1 October 1992 through

8 December 1992, when high flows washed ocut the weir. During
this period we trapped 130 adult and one half-pounder steelhead.
The first steelhead was caught on 2 October, but the majority of
fish were captured during increased river flows following the
first fall rains (Figure 3}.

We applied 38 $10-reward and 72 non-reward tags to fall-run
steelhead caught at the Sandy Bar Weir this seascn. Five of the
steelhead captured at the Sandy Bar Weir were judged to be in
poor condition and were measured and released without further
handling. The remaining 126 fish were given %RV fin clips.
Fourteen of the steelhead captured at Sandy Bar Weir carried tags
applied at the 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. A total of
168 steelhead was tagged at the Willow Creek Weir (Mark Zuspan,
Assoc. Fishery Biologist, CDFG, pers. commun.). Travel times for
the Willow Creek Weir-tagged steelhead ranged from 1 to 32 days,
and averaged 15.1 days (Appendix 2).

On 1 November 1992 we recovered a steelhead which had been tagged
at the Sandy Bar Weir the previous year (26 October 1991) as a
6l-cm-FL female. At recovery this fish had grown to 65 cm FL and
had been at large for 372 days. When we had released the fish in
1991 it was given a one-half left-ventral fin clip, which was
still distinguishable.

Mean FL of all 131 steelhead examined was 60.5 cm (Figure 4).
There was no significant difference between the mean FL of male
and female steelhead caught at the weir. Predator scars were the
most common (38.2%) scars observed on steelhead trapped this year
at the Sandy Bar Weir (Table 2). A lower proportion (2.3%) of
steelhead captured this year bore gillnet scars as compared with
last year {11.3%).
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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 1992 and
8 December 1992,

Percent
Number of of fish Percent of
fish with with total fish
Scar type scars scars captured
Gill-net scars 3 4.9 2.3
Freshwater hook scars 2 3.3 1.5
Qcean hook scars 0 0.0 0.0
Predator scars 50 82.0 38.2
Scars of unknown 6 9.8 4.6
origin
Totals: 6l 100.0

Since the Sandy Bar Weir was only operated through 8 December
1992, we were certain that the steelhead caught were fall-run
fish. It is possible that the SFTR basin also sustains a winter-
run stock of steelhead. During the past two seasons (1990-91 and
1991-92) low river flows allowed us to continue weir operations
longer, and we caught substantial numbers of steelhead during
January and February (Wilson and Collins 1992, 1994). However,
at this time we are not able to distinguish between fall-run and
winter-run fish. The late-caught steelhead in the 1990-91 and
1991-92 seasons might have been fall-run fish which had been
holding in the Trinity River. We plan to compare scales taken
from steelhead during these two periods (i.e., October-November
vs. January-February) to see if this will help us differentiate
these stocks. Since winter-run fish remain in the ocean for a
longer period before entering the river, we might be able to
detect a larger ocean-growth pattern for winter-run stocks.

Chinook and Coho Salmon Escapement

Sandy Bar Weir operations originally began in 1984 to determine
the size, composition, distribution, and timing of adult salmon
runs in the SFTR basin. The Sandy Bar Weir at that time was
operated by the CDFG's Natural Stocks Assessment Project (NSAP),
Arcata Field Office. 1In 1988, NSAP's SFTR Steelhead Studies
Project (Weaverville Field Office) also began tagging fall- and
winter-run steelhead at Sandy Bar Weir to estimate their run
sizes and angler harvest rates. Between 1984 and 1990, adult
chinook and coho salmon were captured, tagged, and released at
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Salmon escapement into the basin was

estimated based on the tagged to untagged ratio obtained through

carcass surveys

(Jong and Mills 1993).

After the 1990-91 season

we stopped tagging adult salmon at the weir, although we

continued to count, measure,

fish (Table 3).

and take scale samples from these

From 1984 through 1990, escapement of fall-run chinook salmon
decreased from highs of 2,649 and 1,580 fish in 1985 and 1986,
respectively, to lows cof 474 to 345 fish during 1987 through 1990
(Jong and Mills 1993),

drought years of 1987-1991.

Escapements remained low throughout the
The status of fall-run chinook

salmon in the SFTR basin needs to be periodically reassessed to
If normal rainfall conditions

monitor their well-being.
it will be important to determine if any recovery of
The NSAP is planning to conduct this work at
Long-term escapement

continue,
this stock occurs.

least once during the next five years.
estimates are also important to assess the natural range of
population fluctuations in the basin and to evaluate the

effectiveness of restoration efforts.

During the 1992-93 season we caught 348 chinook salmon (158

adults >56 cm FL, and 190 grilse <56 cm FL)

(Figure 5).

The size

separating grilse (age 2-yr) from adult (age >2-yr) salmon was
based on the nadir in the length frequency distribution within
the 50-60 cm range (Figure 6); the grilse-adult size separation

TABLE 3.

Number of adult salmonids caught at the Sandy Bar Weir
each fall season from 1984 through 1992.

No. days No. No. No. of

Beginning Ending of weir chinock coho steelhead

Year date date operation caught caught caught
1984 17-Sep-84 02-Nov-84 46 73 3 55
1985 17-Sep-85 17-Nov-85 61 176 109 207
1986  11-Aug-86 01-Nov-86 102 264 12 387
1987 16-Sep-87 24-Nov-87 69 455 17 243
1988 22-Sep-88 13-Nov-88 52 368 3 227
1989 14-Sep-89  23-Oct-89 39 52 I 37
1990 13-Sep-90 01-Mar-91 169 223 61 176
1991 04-Sep-91 11-Feb-92 160 202 135 495
1992 01-Oct-92 (08-Dec-92 68 348 49 131
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is generally found in this size range (Bill Heubach, Assoc.
Fishery Bioclogist, Calif. Dept. Fish Game, pers. commun.}. The
catch rate remained fairly consistent through mid-November, but
peaked during periods of increased flow (Figure 5). Catches of
chinook salmon began declining after late-November. The catch of
chinook salmon consisted of 252 males (72.4%), and 96 (27.6%)
females (Figure 6). The male chinook salmon catch consisted of
73.0% grilse and 27.0% adult.

The run of coho salmon began in early-November with the onset of
increased flows, and was still in progress when the weir was
washed out on 8 November (Figure 7). We caught 49 coho salmon,
consisting of 23 (46.9%) males and 26 (53.1%) females (Figure 8).
The male coho salmon catch consisted of 47.8% grilse and 52.2%
adult.

Fall-run Steelhead Escapement

An Alaskan-style weir was operated in the SFTR near Forest Glen
during the 1992-93 season to catch post-spawning emigrant adult
steelhead, and to attempt recovery of fish tagged at the Sandy
Bar Weir the previous fall. Due to high flows, thie weir was not
installed until 11 May 1993. Thirty-five emigrant adult
steelhead were caught through 29 May (Figure 9). We opened up
the weir from 30 May through 9 June due to high flows and let
fish pass unhindered. No further emigrant adult steelhead were
caught after this period.

No Sandy Bar Weir-tagged steelhead were recovered at the Forest
Glen Weir, and only one tagged fish was observed during the creel
surveys. Therefore, we were unable to reliably estimate the
escapement of fall-run steelhead into the SFTR basin during the
1992-93 season. The adult salmonid emigrant and immigrant
monitoring weirs were ineffective in assessing the run-size of
fall-run steelhead this year because high flows, beginning in
early December 1992 and continuing through early summer 1993,
prevented us from sampling much of the run. This was the first
normal or above-normal flow year after six consecutive dry water-
years.

Nineteen (54.3%) of the 35 emigrant adult steelhead caught at the
Forest Glen Weir were male, and 16 (45.7%) were female. The mean
FL + SD for males was 59.8 + 8.8 cm (range = 45-70 cm), and 61.8
+ 5.6 cm for females (range = 51-72). The mean FL + SD for all
adult emigrant steelhead was 60.7 * 7.5 cm (range = 45-72 cm)
(Figure 10).

Ten immigrant spring-run steelhead were captured in the immigrant
traps at the Forest Glen Weir. Four fish were male, four were
female, and the sex of twe was not determined. The mean FL + 5D
for males was $1.7 + 12.7 cm (range = 37-60 cn)
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and 52.3 + 2.3 cm for females (range = 51-5%5 c¢cm). The mean FL
+SD for all immigrant spring-run steelhead was 52.0 + 8.2 cm
(range = 37-60 cm) (Figure 10).

Creel Survey

The creel survey was conducted on the SFIR between 22 October
1992 and 11 March 1993, an interval of 143 days. The lower
survey section (Figure 2) was monitored for 23 days of this
period. The upper survey section was monitored for 102 days of
this period. <Creel surveys were nct conducted when high flows or
turbidity made the river "unfishable". The upper section was
"unfishable" for twenty-one (20.6%) of the days it was monitored.
Water temperatures ranged from 3.9 °C to 19.4 °C during the
survey.

During the survey, 117 anglers were interviewed, 15 (12.8%) on
the lower section and 102 (87.2%) on the upper section (Table 4).
Highest angling activity was observed in the Hyampom Valley (RKMs
40-49). Of the 117 anglers interviewed, 15 were observed fishing
at multiple locations on the same day. Numbers of anglers at
each site of angling activity were counted for distribution, but
an angler was not recounted for effort when observed at a
different location on the same day.

Thirteen adult steelhead were observed in the catch (six
steelhead in the lower section and seven steelhead in the upper
survey section). Two of the 13 adult steelhead observed had tags
applied this year at Sandy Bar Weir; both fish were seen in the
upper survey section.

Based on extrapolations of the creel survey data, an estimated
113 anglers within the lower section harvested 42 adult steelhead
(Table 5), while an estimated 821 anglers within the upper
section harvested an estimated 57 adult steelhead (Table 6).

County of origin was tabulated for all 117 anglers. The majority
(85.5%) of the anglers encountered fishing within the SFTR basin
were from Trinity county (Table 7).

Tag Returns and Steelhead Harvest

Only two tags (one reward and one non-reward), of the 110 tags
applied at the Sandy Bar Weir, were returned by anglers through
the mail. This was an insufficient number of recoveries to base
a harvest estimate on.

Spawning Surveys
Walking surveys were conducted throughout the SFTR basin to

determine steelhead spawning distribution, and an index of
spawning occurrence within basin areas. Spawning surveys were
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TABLE 4. Angler occurrence at access sites during the creel
survey of the South Fork Trinity River basin, 1992-1993 season.

Location Anglers observed 2/
Angling access site River km River mile Number  Percent

Lower Survey Section

Sandy Bar 1.6 1.0 13 9.8
Madden Creek 2.1 1.3 0 ---
Holmes Farm/Bridge 13.2 8.2 1 0.8
Todd Ranch 18.8 11.7 1 0.8
Surprise Creek area 22.2 13.8 0 ---
Upper Survey Section

Swinging Bridge (Gates Rd.) 32.7 20.3 1 0.8
Big Slide Campground 40.2 25.0 20 15.1
Eltapom Creek area 40.9 25.4 6 4.5
Upper Slide Creek access 40.1 25.5 9 6.8
Salmon Rock area 41,7 25.9 14 10.6
Little Rock Campground 42.0 26.1 28 21.2
Mortensen property 42.6 26.5 2 1.5
Saw Mill site 43.4 27.0 0 -
Way property 45.1 28.0 2 1.5
Hyampom airstrip 46.0 28.6 8 6.1
Pelletreau Creek mouth 46.3 28.8 0 -
Old Bridge site 47.3 20.4 i 0.8
Church access 47.9 29.8 12 9.1
County maintenance yard 48.3 30.0 4 3.0
Hayfork Creek mouth 48.8 30.3 10 7.6

Totals: 132 100.0

a/ A total of 117 individual anglers was observed. Numbers shown include multiple
observations of the same angler on the same day.
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TABLE 5. Observed and estimated angler use and steelhead harvest
for the South Fork Trinity River lower section creel survey
during the 1992-1993 season.

Angler efforc

Julian Angler numbers Angler hours
Dates weeks
Chgerved Estimated Chserved Estimated

10/22-11/04/92 43-44 6 52.2 11.5 95.8
11/05-11/18/92 45-4¢ 3 18.4 6.0 36.9
11/19-12/02/92 47-48 6 42.1 9.0 €3.5
12/03-12/16/92 49-50 ¢ o 0 0

Totals: 15 112.7 26.5 196.2

Steelhead harvest

Julian Adults a/ Hal f-pounders b/ Juveniles c/
Dates weeks
Obsvrd. Estimtd. Obsrvd. Estmtd. Obsrvd. Estmtd.

10/22-11/04/92 43-44 6 42.0 s] Q o]
11/05-11/18/92 45-46 o o 0 0 #] 0
11/19-12/02/92 47-48 0 0 Q ] 0 0
12/03-12/16/92 49-50 0 0 0 0 ) o

Totals: 6 42.0 0 0 Q 0

a/ Adult steelhead were > 41 cm FL.
b/ Half-pounder steelhead were > 25 cm to < 41 cm FL.
g/ Juvenile steelhead were < 25 cm FL.

conducted between- 13 April and 12 June 1993 (Table 8). We .
surveyed and habitat-typed sections of 23 creeks (103.1 km total
length), counted and flagged 98 redds, and observed 11 live adult
steelhead.

Five tributaries to the SFTR and one tributary to Hayfork Creek,
all within the Hyampom Valley, were surveyed between 22 April and
10 June 1993. These surveys covered 10.0 km of stream. We
observed 34 redds and counted eight live adult steelhead .
(Table 8). Eltapom Creek continued to support the highest redd
density {(13.1 redds/km) observed in the SFTR basin. Observed
redd density in Butter Creek this season increased to
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TABLE 6. Observed and estimated angler use and steelhead harvest

for the South Fork Trinity River upper section creel survey
during the 1992-1993 season,

Angler effort

Julian Angler numbers Angler hours
Dates weeks
Observed Estimated Observed Estimated

10/22-11/04/92 43-44 5 29.0 5.9 32.2
11/05-11/18/92 45-4¢& 21 160.3 36.0 251.2
11/19-12/02/92 47-48 21 161,2 16.5 119.9
12/03-12/16/92 49-50 8 72.7 5.5 49.2
12/17-12/31/92 81-52 14 93.8 13.0 88.5
01/01-01/14/93 01-02 12 92.3 11.5 50.0
01/15-01/28/93 03-04 8 91.7 4.0 45.9
01/29-02/11/93 05-06 & 61.0 3.0 30.5
02/12-02/25/93 07-08 3 33.8 7.0 76.0
02/26~03/11/93 0%-10 14 25.8 3.5 23.1

Totalss 102 821.4 105.5 806,65

Steelhead harvest

Julian Adults a/ Half-pounders b/ Juveniles ¢/

Dates weeks
Obsrvd. Estmtd. Obsrvd. Estmtd. Obsrvd. Egtmtd.

10/22-11/04/92 43-44 1 6.6 0 0 0 0]
11/05-11/18/92 4546 3 27.7 4] 0 o 0]
11/19~12/02/92 47-48 o] 0] o 0 0] 0
12/03-12/16/92 49-50 2 17.9 c 0 0 0
12/17-12/31/%2 51=-52 o 0 C 0 0 0
01/01-01/14/93 01-02 1 5.2 0 0 0 0
01/15-01/28/93 03-04 0 0 0 0 0 o]
01/29-02/11/93 {5-06 0 0 0 0 0 Q
02/12-02/25/93 G7-08 0 0 0 0 0 0
02/26-03/11/93 09-10 0 o 0 0 0 0

Totals: 7 57.4 0 0 o] 0]

a/ Adult steelhead were > 41 cm FL. B
b/ Half-pounder steelhead were > 25 cm and < 41 cm, FL.
¢/ Juvenile steelhead were < 25 cm, FL.
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TABLE 7. County of residence for anglers interviewed within the
South Fork Trinity River basin during the 1992-1993 creel survey.

Number of Percent of total

County of origin anglers interviewed anglers interviewed
Contra Costa 2 1.7
Los Angeles 2 1.7
Orange 1 0.9
Riverside 4 3.4
Sacramento 2 1.7
San Francisco 1 0.8
San Diego 2 1.7
Tehema 3 2.6
Trinity 100 83.5

Totals: 117 100.0

5.8 redds/km compared to 2.1 redds/km last season. However, redd
densities in the other creeks in this area remained low.

In the Hayfork-Wildwood area, we surveyed 11 tributaries to
Hayfork Creek, plus parts of the mainstem of Hayfork Creek
between 13 April and 7 June 1993. These surveys covered 77.0 Knm
of stream, and we observed 28 redds and counted three live adult

steelhead (Table 8). In Big Creek we only observed seven redds
this season (0.5 redds/km) compared to 53 last year (3.8
redds/km). Steelhead spawning occurrence also appeared to be

lower in Little Creek, E.F. Hayfork Creek, Hayfork Creek, and
Tule Creek this year. Redd densities in the other creeks in this
area remained low.

In the upper SFTR basin (Forest Glen area) we surveyed five
tributaries between 17 May and 12 June 1993. These surveys
covered 16.1 km of stream, and we observed 36 redds, but no live
adult steelhead (Table 8). Spawning cccurrence in this area
appears to be down this year. Good spawning gravels observed in
previous years seemed to have a much higher component of fines
this year, possibly a result of the high flows this year. Last
year, we observed 145 redds in 24.5 km of surveyed streamn.
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TABLE 8. Steelhead spawning survey data for the South Fork
Trinity River (SFTR) basin from 13 April to 12 June 1993.

Number  Stream Total Live
Location Survey dates of length redds Redds steelhead
First Last surveys {km) observed per km observed
Hyampom Valley area
Big Creek May 18 -- 1 0.8 0 0.0 0
. Butter Creek May 03 June 10 2 2.4 14 5.8 4
Eltapom Creek May 06 June 08 2 1.3 17 13.5 4
Kerlin Creek April22  May 13 2 2.3 1 0.4 0
Qlsen Creek April 13 May 07 2 1.8 2 1.1 0
Pelletreau Creek May 18 - 1 1.4 0 0.0 Q
Subtotals: 10 10.0 34 -- 8
Mean: -- .- - 3.4 -
Hayfork-Wildwood
area
Big Creek Apriil 16  May 29 2 13.5 7 0.6 3
Carr Creek April 27 - 1 4.3 0 0.0 0
Dubakella Creek Aprit 17 -- 1 1.6 (#] 0.0 o
E.F. Hayfork Creek April21 May 12 2 8.3 3 0.4 4]
Goods Creek April 20 - 1 1.6 0 0.0 Q
Hayfork Creek May 07 May 17 1 12.5 1 0.1 0
Little Creek May 04 June 07 2 2.3 0 0.0 0
Philpot Creek May 19 - 1 1.9 1 0.5 ¢}
Potato Creek April 13 May 04 2 2.4 1 0.4 0
Rusch Creek April 26 May 11 2 6.4 1 0.2 0
Salt Creek April 14  May 06 2 18.5 8 0.4 0
Tule Creek April 22 May 07 2 3.7 6 1.6 Q
Subtotals: 19 77.0 28 - 3
Mean: -- -- - 0.4 --
Forest Glen area
E.F. SFTR May 17 -~ 1 5.1 22 4.3 0
Plummer Creek May 20 -- 1 1.6 8 5.0 0
Rattlesnake Creek June 12 - 1 5.7 2 04 0
Silver Creek May 18 - 1 1.6 0 Q.0 0
Smokey Creek May 19 - 1 2.1 4 1.9 [0}
Subtotals: 5 16.1 36 = 0
Mean: - .- - 2.2 --
Grand totals: 34 103.1 98 - - 11

Grand mean: - - . 0.9
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Steelhead Redd and Spawning Habitat Evaluations

We studied 77 steelhead redds throughout the SFTR basin during
the 1992-93 season to assess the habitat and substrate components
assocliated with them, and to measure physical and hydraulic
characteristics of each redd. We found redds in four basic
habitat types: pools, riffles, runs, and step-runs.

Forty-seven percent of the total stream length that we surveyed
consisted of step-runs. Riffles comprised 24% of the stream-
lengths surveyed, and runs and pools comprised 13.2% and 14.2%,
respectively (Figure 11). Most of the redds (48.3%) were
cbserved at the tails of pools in pool-riffle interchanges (pool
tail-crest). Runs and step-runs were the next most frequently
utilized habitat types for spawning this season, 28.1% and 14.6%,
respectively (Figure 12}).

The average redd area index was 1.7 m’ (Figure 13). The average
redd depth, measured 0.15 m upstream of the redd depression, was
32.8 cm (Figure 14). Average fish-nose water velocity (Figure
15) and mean water column velocity (Figure 16) was 0.6 and 0.6
m/sec, respectively.

The composition of the substrate provides information on the
stream's suitability for spawning, insect production, and
instream cover (Hunter 1991). Of the steelhead redds evaluated,
small gravel (4-25 mm), medium gravel (25-50 mm), and large
gravel (50-75 mm) made up 84.4% of the dominant substrate
components, while 94.8% of the subdominant substrate components
consisted of small gravel, medium gravel, large gravel, and small
cobble (75-150 mm) (Table 9). The dominant substrate type in
14.3% of the redds evaluated consisted of fines; last year this
figure was only 0.4%. This suggests that increased sedimentaticn
in spawning habitats may have keen a problem this year.

Embeddedness is the extent to which the larger substrate
particles, such as gravels and cobbles are surrounded or covered
by fine sediment. Current research indicates that when the
substrate becomes more than 30% to 40% embedded, there is an
accompanying loss of spawning habitat (Hunter 1991). The
substrate in 80.5% of the observed redds this season had an
enbeddedness greater than or equal to 30% (Table 8). Last year,
only 39.1% of the redds we observed were in substrates which were
30% or more enbedded.

Another factor which may be important to steelhead in their
selection of spawning sites is the availability of cover; 88.3%
of the redds we observed were associated with boulders, small
woody debris, large woody debris, and undercut banks (Table 10},
Additional study and analysis of SFTR steelhead redds is needed
to determine the spawning habitat components that fish are
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TABLE 9. Dominant and subdominant substrate compositions, and
embeddedness of substrate components in steelhead redds cbserved
in the South Fork Trinity River basin during the 1992-1993
52as0rn.

Dominant Subdominant
Substrate Substrate substrate substrate
code type Number Number
observed Percent observed Percent

0 Fines 11 14.3 2 2.6
1 Small gravel 32 41.6 19 24.7
2 Medium gravel 20 26.0 24 31.1
3 Large gravel 13 16.8 14 18.2
4 Small cobble 1 1.3 16 20.8
5 Medium cobble 0 -——— 2 2.6
6 Large cobble 0 - Q -
7 Small boulder 0 —-_—— 0 -
8 Large boulder 0 - 0 -
9 Bedrock _0 -——— _0 -——

Totals: 77 100.0 77 100.0

Embeddedness Level of Number
code embeddedness observed Percent

0 0% - 9% 8 10.4
1 10% - 19% 0 -
2 20% - 29% 7 9.1
3 30% - 39% 26 33.7
4 40% - 49% 13 16.9
5 50% - 59% 21 27.3
6 60% - 69% 2 2.6
7 70% - 79% 0 -—-
8 80% - 89%9% 0 -—
9 90% - 100% 0 ———

Totals: 77 100.0
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TABLE 10. Dominant and subdominant cover types associated with
steelhead redd sites examined in the South Fork Trinity River
basin during the 1992-1992 season.

Dominant cover Subdominant cover
Cover Number Number
code Cover type observed Percent observed Percent
0 No cover 1 1.3 6 7.8
1 Cobble 0 - 0 —_—
2 Boulders 10 13.0 2 2.6
3 Small woody
debris 25 32.5 14 18.2
4 Large woody
debris 13 16.9 9 11.7
5 Undercut bank 20 25.9 17 22.1
6 Overhanging
vegetation 5 6.5 19 24.7
7 Aquatic
vegetation 3 3.9 10 _12.9
Totals: 77 100.0 77 100.0
Quality of Number
cover observed Percent
Poor 12 15.6
Fair 19 24.7
Good 46 59.7
Excellent _Q_ -
Totals: 77 100.0

selecting. This information, together with stream-by-stream
assessments of habitat conditions and spawning activity, is
needed to help determine the basin's capacity to support
steelhead spawning and production. This information will also
help to direct and evaluate habitat restoration efforts.

Juvenile Steelhead Emigration Studies

From 2 July 1992 through 1 July 1993, we captured 1,780 Age 0+,
67 Age 1+, and 16 Age 2+ steelhead, and three juvenile chinook
salmon at the SFTR and Hayfork Creek juvenile out-migrant
trapping sites (Table 11). The peak emigration at these sites of
Age 0+ steelhead occurred during May and June 1993. Emigration



TABLE 11, South Fork Trinity River basin juvenile salmonid weekly trapping summary for the 1992-1993 season.

Numbers of juveniles trapped _

Hayfork Creek __ South Fork Trinity River
_ Chinook Chinook
Steelhead Salmon. ___ Steelhead ~ Salmon
Julian
Year Dates ~ week ~ Age 0+ Agel+ Age2+  AgeO+ — AgeO+ Agel+ Age2+ = Age(t
1992 07/02 - 07/08 27 9 0 0 0 279 3 0 0
07/09 - 0715 28 2 0 0 0 a2 2 1 0
07/16 - 11/04al 29-44 - - - - - - - -
11/06 - 11/11 45 1 2 ) 0 4 5 13 0
1112 - 1118 46 1 3 0 0 2 1 0 a
1719 - 11/28 47 2 6 1] 0 5 2 1 0
11/26 - 1202 48 2 3 0 a 2 0 0 0
12403 - 12/09a/ 49 - - . - - - -
12/10 - 120164/ 50 - - : . - - - -
1217 - 1223 51 1 12 0 7 0 0
12124 - 12/31a/ 52 - - - - -
1593 01/01 - 04/22af 1-16 - . - . - - . .
04723 - 04129 17 2 0 0 0 - - -
04/30 - 05/06 18 19 1 0 0 - - -
05/07 - 05/13 19 45 3 0 a - - -
0514 - 05120 20 273 f 0 0 - -
OL421 - 056127 21 224 7 1 ) - -
05128 - 06/03af 22 - - - - - -
06104 - 06/10 23 132 Q [¢] 4 - -
Q611 - 06417 24 KYA 0 0 0 - - -
06/18 -06/24 25 144 4] 0 () 13 1 4] 4}
06125 - 07401 26 . 174 ] 0 28 1] [§] 0
Tolals 1408 46 1 3 372 21 15 o

v/ No Irapping conducted

- B—
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of the three Age 0+ chincok salmon occurred during May 1993

(JW 21) in Hayfork Creek. More Age 0+ steelhead were caught in
Hayfork Creek than the SFTR. The mean FL of Age 0+ steelhead
from the 1992 brood year (BY) increased from 57 mm in July 1992
to 78 mm by December 1992. The mean FL of Age 0+ steelhead from
the 1993 BY increased from 28 mm during early April 1393 to 52 mm
by June 1993 (Table 12). Bi-weekly mean FLs of Age 1+ steelhead
ranged from 88 to 124 mm, and of 2ge 2+ steelhead ranged from 159
to 240 mm. Mean FL of juvenile chinook salmon from the 1993 BY
was 68 mm,

Juvenile Steelhead Habitat Utilization

Juvenile steelhead utilization ¢f the five basic habitat types
was evaluated in Eltapom Creek in the fall of 1992

(1-3 September). Prior to sampling, we identified 72 individual
habitat units consisting of 2.8% cascades, 37.5% pools, 13.9%
riffles, 16.7% runs, and 29.2% step-runs. We selected 24 of
these units to sample: 1 cascade, 9 pools, 4 riffles, 3 runs, and
7 step-runs.

We captured a total of 481 juvenile steelhead during our sam-
pling. The catch was composed of 80% (384 fish) Age 0+, 18% (86
fish) Age 1+, and 2% (11 fish) Age 2+ steelhead. We estimated
the standing crop of juvenile steelhead at 1,594 fish (Table 13).

The highest densities of Age 0+ steelhead were observed in pools
(0.27 fish/m’) followed by cascades (0.12 fish/m?) (Table 13).
Riffle, run, and steP—run densities were similar for Age 0+ fish
(0.02 to 0.03 fish/m‘). The highest densities of Age 1+
steelhead occurred in pools and cascades (0.14 and 0.12 fish/m?,
respectively). Lower densities of Age 1+ fish were found in
riffles, runs, and step-runs (0.002 to 0.003 fish/m?). Age 2+
fish densities were highest in cascades and pools (0.015 and
0.012 fish/m?, respectively). Age 2+ steelhead were also found
in runs and step-runs at very low densities. BAge 2+ fish were
not observed in riffles during fall 1992.

Densities and standing crop estimates of juvenile steelhead have
ranged widely during the last four years. The numbers of
juvenile fish utilizing the available habitat in Eltapom Creek
during the fall has not correlated with the number of redds
observed in our spring spawning surveys (Mills and Wilson 1991;
(Wilson and Mills 1992; and Wilson and Cellins 1992, 1994). A
possible explanation is the seasonal variation in precipitation
rates. High flow periods would have an effect on emigration
patterns; passive migration by young-of-the-year (Age 0+ fish)
may be increased during high flow events. Data collection needs
to be continued to include normal precipitation years, so a more
accurate analysis can be performed on these data.



-.85_

“pajanpuos jou Bujduey e

- - - 0 S Y 9L bbb kL 7 ¥ 8z 5 661 9752 O/40 - BLIGO
- - 0 - - - 0 - -- -- i} 14 LrA Gk [ 8 Ve 6o ALI00 - Y0100
0l Lo 19 E B4 051} BY1 [ gl He [ ZAN Y HG re it 14 LT E0/90 - 1450
- - - 1] - - - 0 1FA N 8y 10l ol 09 5Z 0t 6EL 0z 61 0Z/50 - L/50
- b 0 o - - 0 an g8 [241] 3 6 G ad 1z BlL-f1 GO/G0 - £TIV0
- -- -- - - - - - -- -- - -- - -- MgL-10 ZLKG - LON0  E6GE
. - 0 o - o 4] arl 18 fail} 61 51 59 0l 1) 25715 VEIZY - 2LIT)
- - - - - - - - - - - - - - - MOS-6F QLTI - EO/ZL
- - - [ oee 0EC DE2 3 FHE 08 EO) b 1] oF a9 7 gF- LY co/gl - 6L
- - e 0 G+Z o5l 102 tl 219 13} [4;] I 4] 0% 0/ g [t 4ad4 aLLL - S0/1L
. - - e - - - - - - - - - - o A d it vOILL - 9L10
-- - - 0 oKz orZ 0rZ 1 grl o8 101 S G 44 15 68 Be-1Z S0 - 200 2661
O Uy UBop N XBW Uy uBel N xep W usew N Xep U ume N |gAlB| el me L
{strn) yafue) oy (unn) ey Y10 g (v} aBueg o (1) ypfhio) y10. NHam
12 ofly +| oy v} olly FLTTIETS

U BE YOOuP) puoyon)g

HOSBEE EEBL-Z66) 9U) BUNND WSS 10A1y A ) Yo (pnog ey) ujiym penydes UOHITBE HOOUIUD PUY peeylan)s afjusan] Jo s1Dun) o) ANEeM g 2] I IV



TABLE 13.

Eltapom Creek during fall 1992 (1-3 September).
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Juvenile steelhead habitat utilizaticn cobserved in

Number
Number  Total Sampled of Standing
Habitat of area area fish Den51t¥ crop
type units (m?) (m?) Age caught (fish/m‘) estimate
Cascade 2 72.5 65.0 o+ 8 0.123. 9
1+ 8 0.123 9
2+ 1 0.015 1
All 17 0.261 19
Pool 27 1518.0 337.0 o+ 91 0.270 410
1+ 48 0.142 216
2+ 4 0.012 18
All 143 0.424 €44
Riffle 10 9681.0 2954.0 o+ 71 0.024 233
1+ 8 0.003 26
2+ 0 0.000 0
All 79 0.027 259
Run 12 9494.0 3685.0 o+ 98 0.027 252
1+ 12 0.003 31
2+ 2 0.001 5
All 112 0.029 288
Step-run 21 17333.0 4452.0 e 116 0.026 452
1+ 10 0.002 39
2+ 4 0.001 16
All 130 0.029 507
Overall 72 38098.4 11493.1 o+ 384 0.033 1273
1+ 86 0.007 285
2+ 11 0.001 36
All 481 0.042 1594
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Sampling was not conducted in the spring of 1993, because high
flows in Eltapom Creek and the SFTR restricted access.

Steelhead Life-history Patterns

No juvenile steelhead scales were analyzed this year because of a
lack of time and trained personnel.

RECOMMENDATIONS

1. Creel surveys in the SFTR bhasin should continue during the
1993-94 fiscal year to document angler use. Additional
information is needed on harvest levels, especially during
low—-flow conditions.

2. Adult steelhead spawning surveys should begin by mid-
February, weather permitting.

3. Steelhead spawning habitat studies, conducted in conjunction
with the spawning surveys, should be continued throughout
the basin. Habitat types should be guantified during these
surveys to document spawning area available to steelhead.

4, The operation of adult salmonid capture weirs in Hayfork
Creek and in the SFTR at Forest Glen to capture emigrant,
pecst-spawning steelhead shculd continue.

5. Juvenile steelhead habitat utilization studies should con-
tinue. A direct observation survey by snorkeling, 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 rearing conditions throughout the basin can
be assessed through these surveys.

6. Steelhead life-history studies through scale analysis should
continue, with emphasis on the juvenile freshwater phase, to
assess the juvenile age structure in the basin, and to
determine if distinctive scale circuli patterns exist.
Later, these patterns should be compared to the freshwater
portions on adult scales to better understand the total
life-history patterns of steelhead within the SFTR basin.
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APPENDIX 1. List of Julian weeks and their calendar date equivalents.
Calendar dates Calendar dates
Julian Julian
week Start Finish week Start Finish
1 01-Jan 07-Jan 27 02-Jul 08-Jul
2 08-Jan 14-Jan 28 09-Jul 15-Jul
3 15~Jan 21~Jan 29 16-Jul 22-Jul
4 22-Jan 28-Jan 30 23-Jul 29-Jul
5 29~Jan 04-Feb 31 30-Jul 0S-Aug
6 05-Feb 11-Feb 32 06-Aug 12-Aug
7 12-Feb 18-Feb 33 13-Aug 19-Rug
8 19-Feb 25-Feb 34 20-Aug 26-Aug
S a/ 26-Feb 04-Mar 35 27-Aug 02-Sep
10 05-Mar ll-Mar 36 03-Sep 09-Sep
11 12-Mar 18-Mar 37 10-sep l16-Sep
12 19-Mar 25-Mar 38 17-Sep 23-Sep
i3 26=-Mar 01-Apr 39 24-Sep 30-Sep
14 02-Apr 08-Apr 40 01-Cct 07-0ct
15 09-Apr 15-Apr 41 08-0Oct 14-0ct
16 16-Apr 22-Apr 42 15-0ct 21-0ct
17 23-Apr 29-Apr 43 22-0ct 28-0Oct
18 30-Apr 06-May 44 29-0ct 04-Nov
19 07-May l3-May 45 05-Nov 1l-Nov
20 14-May 20-May 46 12-Nov 18-Nov
21 21-May 27-May 47 15-Nov 25-Nov
22 28-May 03-Jun 48 26-Nov 02-Dec
23 04-Jun 10-Jun 49 03-Dec C9-Dec
24 11-Jun 17-Jun 50 10-Dec l16=-Dec
25 i8=-Jun 24-Jun 51 17-Dec 23-Dec
26 25-Jun 0l1-Jul 52 b/ 24-Dec 31-Dec

a/ Eight-day week in each year divisible by 4.
b/ Eight-day week every year.
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APPENDIX 2, Length ¢f time between capture for salmonids tagged
and released at Willow Creek Weir in the Trinity River, and their
recapture at Sandy Bar Weir in the South Fork Trinity River
during the 1992-93 season.

Date Elapsed time
tagged/released Date recaptured between
Tag at at ' captures
number Willow Creek Weir Sandy Bar Weir {days)
Steelhead
W5078 09/11/92 10/06/92 25
WS1l4 09/28/92 10/30/92 32
W5135 10/05/92 10/30/92 25
R6101 10/05/92 10/31/92 26
R6105 10/05/92 10/30/92 25
R6148 10/07/92 10/23/92 16
R6146 210/07/92 10/31/92 24
R6158 10/08/92 10/13/92 5
WS303 10/1s8/92 10/30/92 14
R6358 10/22/92 10/24/92 2
R6385 10/23/92 10/30/92 7
R6368 10/23/92 10/30/92 7
W5500 10/29/92 10/30/92 1
R6435 10/30/92 11/01/92 2
Mean: 15.1
Chinocgk salmon
R6008 09/03/92 10/18/92 45
R6108 10/05/92 11/03/92 29
W5148 10/06/92 11/01/92 26
R6162 10/08/92 10/10/92 2
W5386 10/21/92 10/30/92 9
W5360 10/21/92 11/0%/92 15
w5486 10/28/92 11/19/92 22
R6419 10/29/92 11/16/92 18
Wh571 11/27/92 12/03/92 6
Mean: 15.1
Coho salmon
W5467 10/26/52 12/04/92 39
W5506 10/30/92 12/01/92 32
W5570 11/27/92 12/02/92 5
Mean: 25.3
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by

Mark Zuspan, Wade Sinnen, and Ed Miller
ABSTRACT

The California Department of Fish and Game's Trinity River
Project conducted tagging and recapture operations from May 1992
through March 1993 to obtain chinock salmon (Oncorhynchus
tshawytscha), ccho salmon (0. kisutch), and fall-run steelhead
(0. mykiss) run-size, angler harvest, and spawner escapenent
estimates in the Trinity River basin. We placed weirs in the
Trinity River near the towns of Junction City and Willow Creek,
and trapped 689 spring-run and 1,124 fall-run chinook salmon,
500 coho salmon, and 219 fall-run steelhead.

Based on tagged fish recovered at Trinity River Hatchery and on
the return of reward tags by anglers, we estimated 4,030 spring-
run chinook salmon migrated into the Trinity River basin upstream
of Junction City Weir and that 298 (7.4%) were caught by anglers,
leaving 3,732 fish as potential spawners. We estimated 14,164
fall-run chinook salmon migrated past Willow Creek Weir and that
9,584 of these fish continued up the Trinity River past Junction
City Weir. Anglers harvested an estimated 472 (3.3%) of the
fall-run chinook salmon that passed Willow Creek Weir, leaving
13,692 fish as potential spawners.

The coho salmon run in the Trinity River basin upstream of Willow
Creek Weir was 10,339 fish, of which 5,683 continued their
migration past Junction City Weir. Anglers harvested an
estimated 24 (0.2%) of the cocho salmon that migrated past Willow
Creek Weir, leaving 10,315 fish as potential spawners.

An estimated 3,046 adult fall-run steelhead entered the Trinity
River basin upstream of Willow Creek. Anglers harvested 292
(9.6%) of the adult fall-run steelhead that migrated past Willow
Creek Welr, leaving 2,754 fish as potential spawners.
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JOB OBJECTIVES
1. To determine the size, composition, distribution and

timing of adult chinocok 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 (TRP) 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-marked! 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 (fall
chinook), coho salmon (coho), and fall-run steelhead (steelhead)
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 salmcn (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 1580; Heubach et al. 1992a, 1992b; Lau et al. 1994;
Zuspan et al. 1985)

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
M.rine Fisheries Service. The USBR (PL 9$8-541) 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

1/ Adipose fin-clipped and coded-wire tagged (Ad+CWT), hatchery-
produced chinoeck and coho salmon.

2/ Spaghetti tags applied by CDFG Klamath-Trinity Program
personnel to returning sea-run fish.
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some cf its tributaries (Gibbs 1956; La Faunce 1965a, 1965b,
1967; Miller 1975; Moffett and Smith 1950; Rogers 1970, 1972,
1973a, 1973b, 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

Trapping Locations and Periods

Trapping and tagging operations were conducted by TRP personnel
from May through December 1992 at the same temporary welr sites
near the towns of Willow Creek and Junction City in the mainstem
Trinity River that were used since 1989%¥, 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) (Figure 1). The upstream site,
Junction City Weir (JCW)}, was located 9.8 km upstream from the
town of Junction City, 137.1 km upstream from the Klamath River
cenfluence, and 42.7 km downstream from TRH (Figure 1).

The WCW is used to obtain Trinity River run-~size and angler
harvest estimates for fall chinock, ccho, 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 cf 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 WCW from 20 August through 2 December 1992. We
trapped at the JCW from 21 May thrcugh 8 December 1992.

At both sites, we attempted to trap four to six nights per week,
from mid~afternoon on Monday through Friday or Sunday morning.
We trapped and tagged fish only at water temperatures <21°C to
avoid severely stressing the fish.

3/ The welr sites used this year were in the same locations
as in prior years. The reported river kms are, however, slightly
different. Current locations were taken from 7.5-minute United
States Geological Survey topographic maps.
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Weir and Trap_ Design

Since 1989, we have used the Bertoni (Alaskan) weilr 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 2.2 cm between conduitg. 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 bottonm

(Figure 2).

The trap was made of 1.9-cm electrical conduit spaced 2.5 cnm
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
welr 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.

Processing 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 salmcnid judged in good condition or unspawned was
tagged with a serially nunbered FT-4¥ spaghetti tag (Project-
tagged). To determine angler harvest rates upstream of the
weirs, a portion of these spaghetti tags bore $10 rewards while
the remaining tags were non-reward. The proportion of each
species receiving reward tags was inversely related to the number
of each species we expected to effectively tag during the season.
In no case did we reward-tag less than one~third of the fish
tagged.

4/ The use of brand or trade names is for identification
purposes only, and does not imply the endorsement of any product
by the CDFG.
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To determine tag shedding rates, we removed cne-half of the left
ventral fin from all spring chinook tagged at JCW. We gave all
fall chinocok and coho tagged at WCW a single 6.4-mm diameter
puncture on the left operculum, while those tagged at JCW
received two punctures. Tagged steelhead did not receive a
secondary mark at either weir. We released all fish at the
respective capture sites immediately after processing.

Determining the Separation Between Spring 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 assign a new date 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 each weir 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 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 tag's
code indicated whether they were spring or fall fish. Secondly,
non-CWTed chincok 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. |

Estimating Numbers of Spring and Fall Chincok Salmon at Trinity

River Hatchery

As at the weirs, there is an overlap in the migration of spring
and fall chincok into TRH. To estimate the respective numbers of
spring and fall chinoock 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, 97,569 fall chinook of CWT group 065632
plus 968,475 unmarked fall chinook were released directly from
TRH in September 1987. Since there were 2.9 unmarked chinook
salmon released for every CWTed chinock salmon released (968,475
unmarked/97,569 marked = 2.9}, we multiplied the total TRH
recovery numbers of CWTed chinocok salmon of code group 065632 by
9.9 to estimate the number of unmarked chinook of that release
group that returned to TRH. In doing so, we assumed that return
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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 ke 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 ccho 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 >2%0% of the chinoock
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, l-cm increments to determine the nadir
separating grilse and adults.

Size Discrimination Between Adult and Immature Steelhead

A1l 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}j. Steelhead <41 cm FL
that entered TRH were classified as sub-adults, since we did not
know whether they had migrated to the ocean or were resident
steelhead. '

Recovery of Tagged Fish

River Survevys

River surveys were not conducted in the 1992-93 season because
very few dead, tagged fish were recovered during river surveys in
the previous seasons. We continued to recover dead, tagged fish
at the weirs. We examined dead salmonids 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.



-101-

Tagqging 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.

Angler Tag 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. If, when returned, the angler failed to indicate the date
and location of their catch, we requested the information in a
follow-up thank-you letter, The letter alsc informed them of the
fish's tagging date and location.

Salmen Spawner Surveys

The Trinity River Fisheries Investigation Project (TFIP), another
element of CDFG's Klamath~Trinity Program, conducted salmon
spawner carcass surveys in the mainstem Trinity River and its
spawning tributaries from Lewiston to the confluence of, and
including the North Fork Trinity River (Figure 1). Staff of the
TFIP routinely provided us records of the species, tag number,
date, and recovery location of Project-tagged fish seen during
surveys from 15 September through 17 December 1992. These
recoveries are not reported in this Chapter, but are contained in
Chapter I. :

Trinity River Hatchery

The TRH f£ish ladder was open from 1 September 1992 thrcugh

28 March 1993. Hatchery personnel conducted fish sorting and
spawning operations two-days-per-week through December, and up to
seven-days~-per-week and twice daily from 2 January through

27 March 1992. Increased sorting frequency was an attempt to
reduce predation by river otters (Lutra canadensis) on steelhead
in the fish ladder and holding raceway. We considered the
initial day a fish was observed during sorting as the day it
entered the hatchery.

On all sorting days, salmon and steelhead entering TRH were
identified to species, sexed, and examined for tags, fin clips,
and secondary tagging marks. 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 initially recorded for them at the weir when
they were tagged.
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We removed Project-tags from unmarked (non-Ad-clipped) salmon on
the initial sorting day, while Project-tags were removed from
hatchery-marked (Ad-clipped) salmon the day they were spawned. On
each sorting day, we gave a distinguishing fin-clip to hatchery-
marked salmon before they were placed in ponds to ripen. Thus the
day they initially entered the hatchery (i.e., were sorted) could
be later determined when they were spawned. Salmon with a
secondary tagging mark and no tag were measured to the nearest cm
FL and sexed. At the end of the season, we assigned each of
these secondary-marked salmon with a shed tag, the tag number
from a fish of the same species, FL, sex, and weir location where
they were originally tagged and released. Tag numbers of the
recovered Project-tagged steelhead were recorded the initial day
the steelhead were sorted but the tags were not removed.

On the day they were spawned, we removed the heads of all Ad-
clipped salmen and placed each in a plastic bag with a serially
numbered tab noting the date and location of recovery, species,
sex, and FL. Salmon heads were given to the CDFG's Ocean Salmon
Project for CWT recovery and decoding. The Ocean Salmon Project
provided us with a computer file of the CWTs recovered for
editing and analysis.

Statistical Analyses

Effectively Tagged 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 Fstimates

We determined the run-size estimates in 1992-93 by using
Chapman's version¥ of the Petersen Single Census Method:

N = (M+1) (C+1) , Where
{R+1)

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 (including fish with a secondary
tagging mark and no tag) in the hatchery sample.

We attempted to tag and recover enough fish to obtain 95%
confidence limits within +10% of the run-size estimate. We used

5/ Chapman, D. G. 1951. Some properties of the hypergeometric
distribution with applications to zoological census. Univ. Calif.
Publ. Stat. 1:131-160, As cited in Ricker (1975).
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criteria established by Chapman (1948) to select the type of
confidence interval estimator.

We examined the grilse and adult composition cf the effectively
tagged salmon, the sample of Project-tagged salmeon 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
+10% of each of the stratified portions of the run-size estimate.

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.

411 steelhead run-size estimates were for adults only. This
year, we made independent estimates of naturally and hatchery-~
produced steelhead. Commencing with the 1989 BY, all TRH-
produced steelhead have been fin-clipped. This allowed us to
distinguish naturally produced (non-fin-c¢lipped) from hatchery-
produced (fin-clipped) steelhead at the weirs. We used the
proportions 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 at a 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 and secondary tagging
marks 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.

Angler Harvest Rates and Harvest Estimates

Generally, anglers returned reward tags at higher rates than 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 respective number of angler-returned
tags by the number of fish we effectively tagged.

We made independent harvest rate estimates for grilse and adult
salmon.
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The assumptions for the numbers cf 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 estimated the numbers of fish harvested upstream of each weir
by multiplying the harvest rate (for each species and race) by
the respective run-size 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 1969). We did not conduct comparisons for sample
sizes <20 fish and differences in such cases were not considered
statistically different. We analyzed the percentages or ratios
of adults and grilse, marked and unmarked fish, and the angler
return of non-reward and reward tags in samples by Chi-square. A
continuity correction (Yates correction) was used for contingency
tables of one degree of freedom (Dixon and Massey 1969).

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

Spring-Fall Chinook Separation. Analysis of known-race WCW-
tagged chinook showed that beginning JW 36 (3-9 Sept) and

continuing thereafter, the proportion of fall chinook exceeded
that of spring chinook. Therefore, for the purposes of this
report, the 33 chinocok trapped prior to JW 36 were considered
spring-run while the 386 chinook trapped that week and after were
considered fall chinook (Figure 3, Table 1).

Spring chinook were the predominant race at JCW through JW 37
(10-16 Sept) after which fall chinook became predominant. The
656 chinook trapped through JW 37 were considered spring chinook
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TABLE 1. Weekly summary of spring and fall chinook trapped in the Trinity River at
‘Willow Creek Weir during the 1992-93 season.

Average
Julian Nights Number trapped catch
week inclusive dates trapped  Grilse a/  Adults Total  (fish/night)
Spring-Run Chinook b/

34 08/20 - 08/26 4 1 5 6 1.5
35 08/27 - 05/02 4 5 22 27 6.8
Sub-total: 8 6 27 33

Sub-mean: 4.1

Fall-Run Chinook b/

36 09/03 - 09/09 4 17 21 a8 9.5
37 09/10 - 09/16 4 15 36 51 12.8
38 0917 - 09/23 5 2 14 16 32
39 09/24 - 09/30 5 7 21 28 56
40 10/01 - 10/07 5 13 75 88 17.6
41 10/08 - 10/14 5 12 50 62 12.4
42 10115 - 10/2% 5 4 40 44 8.8
43 1022 - 10/28 5 2 18 20 40
44 1029 - 11/04 2 2 12 14 7.0
45 11/05 11/11 5 3 3 6 1.2
46 1112 - 11118 5 2 12 14 2.8
47 1119 - 11/25 4 0 3 3 0.8
48 1126 - 12/02 5 1 1 2 0.4

Sub-total: 59 80 306 386

Sub-mean: 6.5

Grand Totai: 67 86 333 419

Combined Mean: 6.3

a/ Spring-run chinook grilse were < 56 cm FL,; fall-run chinook griise were < 49 cm FL.

b/ There was actually a temporal overlap of spring- and fall-run chinook during Julian weeks
M through 38. For the purpose of analysis ail chinook caught through Julian week 35 were
considered spring-run chinook; those caught after were considered fail-run chinook.
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while the 738 chincok trapped after JW 37 were considered fall
chinook for the purposes of this report (Figure 3, Table 2).

Run Timing. The spring chinook run at WCW was limited to the
first two weeks of trapping. Fall chinook catch at WCW peaked
(17.6 fish/night) during JW 40 (1-7 Oct) and decreased gradually
over the next eight weeks to 0.4 fish/night (Figure 4, Table 1).

At JCW, spring chinocok catch peaked (26.3 fish/night) during Jw
26 (25 Jun-1 July), decreased and peaked again (18.5 fish/night)
during JW 33 (13-19 Aug). Fall chinook catch peaked at 33.0
fish/night during JW 40 (1-7 Oct) and decreased thereafter
(Figure 4, Table 2).

Sizes _of Trapped Fish. The average sizes of the spring chinock
trapped at WCW and JCW, and that entered TRH were similar. Based
on the analysis of combined FL distribution for the three sites,
the size separating grilse and adult spring chinook was 56 cm FL
(Figure 5). Limited information from known-age, CWTed spring
chinook that entered TRH supported the 56 cm FL separation of
adults and grilse (Appendix 2). Therefore, this season, we
considered spring chincok in the Trinity River basin <56 cm FL to
‘be grilse, while adults are >56 cm FL.

Grilse comprised 18.2%, 41.5%, and 28.9% of the spring chinook
observed at WCW, JCW, and TRH, respectively.

The fall chinook FL distributions for either weir were not
similar in showing the size separation between grilse and adults,
but for the TRH and the combined FL distributions, 49 cm FL was
the nadir (Figure 6). Size data of known-age, CWTed fall chinook
entering TRH also supported the size separation (Appendix 3}.
Therefore, this season, we considered fall chinook in the Trinity
River basin <49 cm FL to be grilse, while adults were >49 cm FL.

Fall chinoock grilse comprised 20.7%, 26.4%, and 5.3% of the runs
observed at WCW, JCW, and TRH, respectively.

Effectively Tagged Fish., We trapped 656 spring chinoock at JCW,
of which 610 (233 grilse and 377 adults) were effectively tagged

(Appendix 4). The number effectively tagged accounted for
tagging mortalities (15), poor-condition untagged fish (27), fish
that died prior to tagging (3), and fish from which an angler
reported removing the tag (1). The effectively tagged number
included 446 (73.1%) reward-tagged fish (173 grilse and 273
adults).

We trapped 386 fall chinook at WCW, one of which was dead in the
trap, 21 which were released untagged, and three fish from which
anglers had removed the tags. We effectively tagged 361 fall
chinook (74 grilse and 287 adults) at WCW during the 1992-93
season (Appendix 5). We placed reward tags on 172 fish (31
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TABLE 2. Weekly summary of spring and fall chinogk trapped in the Trinity River at
Junction City Weir dunng the 1992-93 season.

Average
Julian Nights Number trapped catch
week Inclusive dates trapped  Grilse a/ Adults Total  (fish/night)
Spring-Run Chinook b/
21 05/21 - 05/27 5 0 14 14 2.8
22 05/28 - 06/03 6 1 20 21 3.5
23 06/04 - 06/10 2¢f 0 6 6 3.0
24 06/11 - 06/17 0 cf - - - -
25 06/18 - 06/24 1c/ 1 17 18 18.0
26 06/25 - 07/01 4 2 103 105 26.3
27 07/02 - 07/08 4 11 63 74 18.5
28 07/08 - 07/15 4 27 52 79 19.8
29 07116 - 07/22 4 7 6 13 3.3
30 07/23 - 07/29 4 21 6 27 6.8
K2 07/30 - 08/05 4 35 7 42 10.5
32 0g/06 - 08/M12 4 15 14 29 7.3
33 08/13 - 08/19 4 41 33 74 18.5
34 08/20 - 08/26 4 5 7 12 3.0
35 pog/27 - 09/02 4 28 6 34 8.5
36 09/03 - 09/09 4 41 13 54 135
37 09/10 - 09/16 4 37 17 54 13.5
Sub-total: 62 272 384 656
Sub-mean: 10.6
Fali-Run Chinook b/
38 0917 - 09/23 4 37 42 79 19.8
39 09/24 - 09/30 4 47 54 101 253
40 10/01 - 10/07 4 50 82 132 33.0
41 10/08 - 10/14 3 19 75 94 313
42 1015 - 10/21 2 11 . 32 43 215
43 10/22 - 10/28 3 5 48 53 17.7
44 10/29 - 11/04 2 5 14 19 9.5
45 11/05 - 1111 6 15 112 127 21.2
46 1112 - 1118 4 2 39 41 10.3
47 1119 - 11/25 4 3 37 40 10.0
48 11/26 - 12/02 2 0 3 3 1.5
49 12/03 - 12/09 3 1 5 6 2.0
Sub-total: 41 195 543 738
Sub-mean: 18.0
Grand Total: 103 467 927 1,394
Combined Mean: 13.5

a/ Spring-run chinook grilse were < 56 cm FL; fall-run chinook grilse were < 49 cm FL.

b/ There was actually a temporal overlap of spring- and fall-run chinook during Julian weeks
33 through 40. For the purpose of analysis all chinook caught through Julian week 37 were
considered spring-run chinook: those caught after were considered fall-run chinocok.

¢/ Weir was not fished from 6/8 through 6/21/92 due 1o high nver flows.
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grilse and 141 adults), or 47.6%, of the effectively tagged fall
chinocok at WCW.

We trapped 738 fall chinook at JCW, of which 669 (160 grilse and
509 adults) were effectively tagged (Appendix S). The fish not
effectively tagged included one dead in the trap, 67 released
untagged, and one which had its tag removed by an angler.

Reward tags were placed on 249 (86 grilse and 163 adults), or
37.2%, of the effectively tagged fall chinook at JCW.

Incidence of Tags and Fin Clips. Nine of the 31 (29%) spring
chinook salmon effectively tagged at WCW were recaptured at JCW,.

Length of time for migration between the weirs for these fish
ranged from 11 to 51 d, averaging 24 d.

Ad-clipped fish comprised 6.1% (2/33) of the spring chinook seen
at WCW and 6.9% (45/656) of those seen at JCW (Appendix 4). One
of the two Ad-clipped spring chinook Project-tagged at WCW was
recovered at TRH. Its CWT indicated it was actually a 1987 brood
year fall chinook (Table 3).

Twenty-five (55.6%) of the 45 Ad-clipped spring chinook tagged at
JCW were recovered at TRH. Of these, 19 were spring chinook from
TRH, one was a naturally produced chinook and five had shed their
CWTs (Table 3).

Twenty-one (5.8%) of the 361 fall chinook effectively tagged at
WCW were recovered at JCW. Length of time to travel between the
weirs for these fish ranged from 13 to 32 &, averaging 22 d.

Ad-clipped fish comprised 3.9% (15/386) of the fall chinocck seen
at WCW and 5.7% (42/738) of those seen at JCW (Appendix 5). Four
of the 15 (26.7%) Ad-clipped fall chinook tagged at WCW were
recovered at TRH, all of which were originally marked as
juveniles at TRH (Table 3).

Thirteen (30.9%) of the 42 Ad-clipped fall chinook which were
tagged at JCW were recovered at TRH. From these, 11 CWTs were
extracted, all of which originated from TRH (Table 3).

Incidence of Gill-net and Hook Scars. At both welrs, 8.4% of
the spring chinook trapped were gill-net scarred. As noted last
year (Lau et al. 1994), gill-net-scarred spring chinook were on
average larger than non-gill-net-scarred fish. At JCW the
difference in size was statistically significant (t=4.82,
d.f.=86, P<.01l) while at WCW, it was not (t=1.43, d.f.=17,
P>.05).

For fall chinook, 7.8% and 4.6% of the fish trapped at WCW and
JCW, respectively, were gill-net-scarred. As with spring
chinook, gill-net-scarred fish were larger, on average, than non-
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TABLE 3. Release data and recaveries for coded-wire tagged saimon that were trapped in the
Trinity River at Willow Creex and Junction City walirs, and recovered at Trinity River Hatchery
during the 1392-83 season.

Numbers
Release data recovered from

CWT a/ Broed Number tagging site: b/

number Species Race year Date of fish Site ¢/ WCW JOW
0661493 chinook spring 1988  05/26/8% 181,698 TRH 1
E61306 o/ chinook spring 1388  (3/29/98 15,703 TR 1
(066148 chincck spring 1388  10/24/89 98,820 TRH 2
065639 ¢hinook spring 1889  10/01/90 102,255 TRH 4 3
0601040103 chincck spring 1920  05/28/91 196,908 TRH 13
shed tag e/ chinook 1 5
Total spring-run chinook: 5 25
065631 chinook fall 1987  10/02/88 92,300 AP 1
065632 chinook fall 1988  10/27/89 97,569 TRH 7
0601040101 chingok fall 1988  05/18/90 201,622 TRH 2
065637 chinook fall 1989  10/16/20 23,625 TRH 1
065634 chinook fall 1989 10715790 87.810 TRH 1 1
065641 chingcok fali 1689  10/16/290 22,540 TRH 1 1
shed tag e/ chinock 2
Total fall-run chinook: 4 13
065660 coho 1889 03/18/M 51,088 TRH 11 3
065657 ¢oho 1990  04/03/92 52,233 TRH
shed tag coho 1 L
Total coho: 18

a/ CWT=coded-wire tag. o

b/ Tagging site: WCW=Willow Creek Weir; JCW=Junction City Weir.

¢/ Release site: TRH=Trinity River Hatchery; TR=mainstem Trinity River between Lewiston Dam and the
North Fork Trinity River, AP=Ambrose Ponds.

d/ The fish with this CWT was a naturally-produced chinook of unknown race. it was considered
a spring-run fish because it was trapped duting the time associated with the spring-run.

a/ Fish with shed CWTs were designated as spring- or fall-race based on the date they were trapped at
the weirs.



-114-

gill-net-scarred fisgsh. At both weirs, the differences were
statistically significant (JCW: t=3.61, d.£.=47, P<.01l; WCW:
t=3.52, d.f.=54, P<.01).

Seven of the 610 effectively tagged spring chinook at JCW were
ocean-hook-scarred. At WCW, none of the 361 effectively tagged
fall chinook bore ocean-hook-scars.

Coho Salmon

Run timing. We trapped the first coho at WCW on 24 September
1992 (JW 39). The average weekly catch of coho peaked (35.0
fish/night) within three weeks of the first capture, then
steadily decreased to 1.6 fish/night over the next three weeks.
Catches remained near this level through the remainder of the
trapping season, ending JW 48 (26 Nov - 2 Dec) (Figure 7). We
trapped 405 coho salmon at WCW during the 1992-93 season
{(Table 4}).

The first coho entered the JCW trap on 9 October (JW 41),
approximately two weeks after they initially appeared at WCW.

The coho run at JCW was characterized by three peaks occurring at
two week intervals starting JW 43 (22-28 Oct). However, the
average weekly catch varied only slightly, ranging from 2.0 to
5.5 fish/night throughout most of the trapping season (Figure 7).
We trapped 95 coho at JCW during the 1992-93 season (Table 5).

Size of Fish Trapped. The size ranges and mean FLs of cocho
trapped at WCW and JCW were similar (Appendix 6). The si:ze
separating grilse and adult coho was based on the combined length
data from coho trapped at WCW, JCW and that entered TRH. The
nadir separating grilse and adults was 50 cm FL for TRH and JCW
data, and 48 cm FL for WCW data. The combined (TRH, JCW and WCW)
data showed the separation between grilse and adults was 50 cm FL
(Figure 8). This year all coho <50 cm FL were considered grilse,
while larger coho were adults,

Grilse coho comprised 23.0%, 27.1%, and 33.8% of the coho trapped
at WCW, JCW, and TRH, respectively.

Effectively Tagged Fish. We trapped 405 coho salmon at WCW of
which 403 (93 grilse and 310 adults) were effectively tagged.
Two coho were not tagged because they were in poor condition.
The effectively tagged coho included 202 (50.1%) reward-tagged
fish (54 grilse and 148 adults).

a total of 96 coho salmon was trapped at JCW, of which five were
released untagged because they were in poor condition. Thus, 91
coho (22 grilse and 69 adults) were effectively tagged (including
six that were originally tagged at WCW). Reward-tagged coho
composed 47.6% of the effectively tagged fish (10 grilse and 30
adults), not including the fish originally tagged at WCW.
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TABLE 4. Weekly summary of coho salmon trapped in the Trinity River at Willow Creek
Weir during the 1992-93 season. a/

Average
Julian Nights  Number trapped catch
week Inclusive dates trapped  Grilse b/ Adults Total  ({fish/night)
34-38 08/20 - 09/23 21 0 0 0 0.0
39 09/24 - 09/30 5 0 1 1 0.2
40 10/01 - 10/07 5 3 11 14 2.8
41 10/08 - 10/14 5 12 39 51 10.2
42 10115 - 10/21 5 45 131 176 35.2
43 10/22 - 10/28 5 13 83 96 19.2
44 10/29 - 11/04 2 4 15 19 95
45 1105 - 11/11 5 4 4 8 1.6
46 11/12 - 11/18 5 6 9 15 3.0
47 1119 - 1125 4 4 15 19 48
48 11/26 - 12/02 5 2 4 6 1.2
Totals: cf 48 93 312 405
Mean: ¢/ 8.8

a/ Trapping at Willow Creek weir took place from Julian week 34 (20 August) through Julian
week 48 (2 December) of 1992.

b/ Coho grilse were < 50 cm FL; adults were > 50 cm FL..

¢/ Based on trapping data from Julian weeks 39 through 48.

TABLE 5. Weekly summary of coho salmon trapped in the Trinity River at Junction City
Weir during the 1992-93 season. a/

Average
Julian Nights Number trapped catch
week Inclusive dates trapped  Grilse b/ Aduits Total  (fish/night)
21-40 05/21 - 10/07 77 cf 0 0 0 0.0
41 10/08 - 10/14 3 0 1 1 0.3
42 10/15 - 1021 2 1 5 6 3.0
43 10/22 - 10/28 2 2 6 8 4.0
44 10/29 - 11/04 2 3 1 4 2.0
45 1105 - 1111 6 7 25 32 53
46 11/12 - 11/18 4 3 6 9 2.3
47 1119 - 1125 4 3 19 22 55
48 11/26 - 12/02 2 2 4 6 3.0
49 12/03 - 12/08 3 5 2 7 2.3
Totals: d/ 28 26 69 95
Mean: d/ 34

a/ Trapping at Junction City Weir took place from Julian week 21 (21 May) through Julian
week 49 (8 December) of 1992

b/ Coho grilse were < 50 cm FL; adults were > 50 cm FL..

¢/ Weir was not fished from 6/8 through 6/21/92 due to high river flows.

d/ Based on trapping data from Julian weeks 41 through 49.
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Incidence of Tags and Fin Clips. We recaptured six ccho at JCW
that had been tagged at WCW. Their mean migration time was 19.5§
d, for a mean migration rate of 4.6 km/d. This is a faster rate
of migration than was observed during the 1991 season of 3.4 km/d
{(Lau et al. 1994).

We trapped 37 Ad-clipped coho at WCW (10 grilse and 27 adults),
which comprised 9.1% of the total WCW ccho catch (Appendix 6).
At JCW, 5.2% (5/96) of the coho trapped were Ad-clipped (one
grilse and four adults). Sixteen Ad-clipped coho tagged at WCW
and four from JCW were recovered at TRH. CWTs were extracted
from 18 Ad-clipped coho, all of which were from TRH (Table 3).

Incidence of Gill-net and Hecok Scars. We found gill-net scars
on 2.2% and 1.1% of the coho trapped at WCW and JCW,
respectively. 8lightly higher incidences (4.1% and 1.8%,
respectively) were observed last year (Lau et al. 1994}.

We found 1.7% and 2.1% of the coho trapped at WCW and JCW,
respectively, to be hooked-scarred. All of the hook scars
appeared to be of freshwater origin.

Fall-run Steelhead

Run Timing. We caught steelhead each week from 20 August
through 2 December (JW 34-48) at WCW (Figure 9). Peak average
weekly catch (7.0 fish/night) occurred at WCW during JWs 40 (1-7
Oct) and 44 (28 Oct - 4 Nov). The number of steelhead trapped
declined through the end of the trapping seasen. However, the
steelhead run did not appear to be over when we removed the weir
for the season. We trapped 190 steelhead (176 adults and 14
half-pounders) at WCW during the 1992-93 season (Table 6).

We caught steelhead intermittently at JCW from JW 27 through JW
49 (2 July ~ 2 December) (Figure 9). The steelhead run peaked JW
47 (19-25 November) at JCW. We trapped 29 steelhead at JCW
during the 1992-93 season (Table 7).

Size of Fish Trapped., Steelhead caught at WCW, JCW, and TRH
averaged 56.9, 55.3, and 49.7 cm FL, respectively (Figure 10).
The average FL was smaller at TRH than the other sites, primarily
because of the large number of sub-adults sampled there.
Sub-adult steelhead made up 7.4%, 6.9%, and 22.4% of the
steelhead trapped at WCW, JCW, and TRH, respectively. It is
likely that many of the sub-adults observed at TRH were actually
residualized or resident fish,.

Effectively Tagged Fish. We trapped 176 adult steelhead at
WCW, 10 of which were released untagged. There were no tagging
mortalities, for a total of 166 effectively tagged adult
steelhead (Appendix 7). Included in the total were 83 reward-
tagged fish.
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TABLE 6. Weekly summary of steelhead trapped in the Trinity River al Willow Creek Weir during
the 1992-93 season. &/

Numbertrapped ~~  Average

Julian 4 Nights Haif- T fc?:}ch ,
week Inclusive dates trapped - pounders b/ Adults otal  (fish/night
! 0B/2Z0 - 08/26 4 0 0%
35 0B/27 - 09/02 4 0 7 7 1.8
36 0%/03 - 09/09 4 1 11 12 3.0
37 0910 - 09116 4 1 5 6 15
38 09117 - 09/23 5 0 5 5 1.0
39 09/24 - 09/30 5 ) 11 11 2.2
40 10/01 - 10/07 5 2 33 35 70
41 10/08 - 10/14 5 0 12 12 24
42 10/15 10/21 5 2 28 30 6.0
43 10/22 - 10/28 5 0] 34 34 6.8
44 10/28 - 11/04 2 0 14 14 7.0
45 1108 - 1111 S 7 6 13 2.6
46 1112 - 1118 5 ¢ 2 2 04
47 11719 - 11/25 4 Q 3 3 0.8
48 11/26 - 12/02 5 1 3 4 0.8

Totals: 67 14 176 190

Mean: 28

a/ Trapping at Willow Creek weir took place from Jufian week 34 (20 August) through Julian
week 48 (2 December) of 1992,
b/ Half-pounder steeihead were < 41 cm FL; adults were > 41 cm FL.

TABLE 7. Weekly summary of steelhead trapped in the Trinity River at Junction City Weir during
the 1992-93 season. a/

Number trapped Average
Julian Nights Haif- calch
_ week Inclusive dates trapped pounders b/  Adults Total  (fish/night)
21-26 05/20 - Q7/01 18 ¢/ 0 0 0 0.0
27 07/02 - 0Q7/08 4 0 2 2 0.5
28 07/0% - 07/15 4 0 2 2 0.5
29 07116 - Q7/22 4 0 0 0 0.0
30 07/23 - 07/29 4 0 1 1 0.3
31 07/30 - 08/05 4 0 0 0 0.0
32 08/06 - 08M12 4 0 ) 0 0.0
33 08/13 - 08/19 4 0 0 Q 0.0
34 08/20 - 08/26 4 0 0 0 0.0
35 08/27 - 09/02 4 0 0 0 0.0
36 09/03 - 09/09 4 0 0 0 0.0
37 09/10 - 09/16 4 0 0 0 0.0
38 09/17 - 09/23 4 0 0 0 0.0
39 09724 - 09/30 4 0 1 1 0.3
40 1001 - 10/07 4 0 1 1 0.3
41 10/08 - 10/14 3 Q 2 2 0.7
42 10/15 - 10721 2 0 1 1 05
43 10/22 - 10/28 3 0 0 0 0.0
44 1029 - 11/04 2 2 1 3 1.5
45 105 - 11N 6 0 4 4 0.7
46 11/12 - 1118 4 0 1 1 0.3
47 11119 - 1125 4 0 8 8 2.0
48 11/26 - 12/02 2 ) 0 0 0.0
49 12103 - 12409 3 0 3 3 1.0
Totals: d/ 103 2 27 29
Mean: d/ 03

a/ Trapping at Junction City Weir took piace from Julian week 21 (21 May) through Julian
week 49 (8 December) of 1992.
b/ Half-pounder steelhead were < 41 cm FL. adults were > 41 cm FL.

¢/ Weir was not fished from 6/8 through 6/21/92 due to high river flows.
d/ Based on lrapping data from Julian weeks 27 through 49.
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We trapped and reward-tagged 27 adult steelhead at JCW this
season. There were no tagging mortalities, and cne tag was
removed by an angler, resulting in 26 effectively tagged
steelhead (Appendix 7).

Incidence of Tags _and Fin Clips. We observed fin clips on 76
adult and nine subadult steelhead at WCW, and 16 adults and one
subadult at JCW (Appendix 7). The bulk of these (55.3% at WCW
and 70.6% at JCW) were from the 1990 BY released from TRH in
March 1991 /Appendix 8)}. Assuming that all the TRH-prcduced
steelhead captured at the weirs were fin-clipped?, 43.2%

(76/176) and 59.3% (16/27) of the adults observed at WCW and JCW,
respectively, were TRH-produced.

Incidence of Gill-net and Hook Scars. Five (2.8%) of the adult
steelhead trapped at WCW had gill-net scars. The mean FL of the
gill-net-scarred steelhead was slightly larger (60.0 cm) than the
non-gill-net-scarred steelhead (56.8 cm). No gill-net-scarred
steelhead were trapped at JCW.

Hook scars were observed on 3.2% (6 fish) and 3.4% (one fish} of
the steelhead trapped at WCW and JCW, respectively.

Recovery of Tagged Fish

Tag Returns by Anglers

Angler Harvest Requlation. Department of Fish and Game fishing
regulations can affect the return of tags each year by limiting
harvest. Special guota restrictions were in place during the
1992~-93 season, which decreased the number of adult chinook
caught by anglers (Appendix 9).

Spring-run Chinook. Aanglers returned 36 tags from spring
chincok tagged at JCW. These included 32 reward (12 adults and
20 grilse) and four non-reward tags (all grilse). We estimated
the harvest rate, based on the return of reward tags, at 4.4% for
adults and 11.6% for grilse. The number of days between tagging
and reported capture by anglers ranged from zero to 133 d, with a
mean time-at-large of 40.5 d.

Fall-run Chinook. Anglers returned only 12 tags (five reward
and seven non-reward) from fall chinook salmon tagged at WCW.
Reward tags from 2.1% (3/141) of the adults and 6.5% (2/31) of
the grilse were returned by anglers. Anglers returned non-reward

6/ It is possible that some unmarked TRH-produced steelhead
(from the 1988 BY) were present in the run. However, based on
the high percentage (94.5%) of fin-clipped steelhead at TRH this
season, these fish (1f any) were not very numerous (see page
129}).
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tags from fall chinook at the rate of 3.4% (5/146) for adults and
4.7% (2/43) for grilse. Since so few tags were returned, and
non-reward tags {(from adults) were returned at a higher rate than
reward tags, we used reward plus non-reward tags to estimate
harvest rates. The overall harvest rate of fall chinook upstream
of WCW was 2.8% for adults and 5.4% for grilse.

Anglers returned only four tags from the 669 fall chinecok
effectively tagged at JCW. These tags included three from
reward-tagged adults and one from a non-reward-tagged grilse. The
overall (reward + non-reward) harvest rate upstream of JCW was
0.6% for grilse and 1.8% for adults.

Coho Salmon. We estimated the overall harvest rate of coho
upstream of WCW this season to be 0.2%. Only one of the 403 coho
tagged at WCW was reported caught by anglers.

No tags were returned by anglers from coho tagged at JCW. We
assumed that no coho were harvested upstream of JCW this season.

Fall-run Steelhead. Anglers returned 12 tags from WCW-tagged
steelhead; four non-reward and eight reward tags. Based on the
reward tags returned, we estimated anglers caught 9.6% of the
steelhead migrating upstream of WCW. The mean size of the fish
caught was 52.9 cm FL. The steelhead were caught from zero to
159 d after being tagged, with a mean of 42 d.

Anglers returned four of the 26 reward tags from.steelhead tagged
at JCW. Based on the tags returned, 15.4% of the steelhead
migrating upstream of JCW were caught by anglers. The mean size
of the steelhead reported caught was 59.7 ¢m FL. Anglers
captured fish from 83 to 141 4 after tagging, with a mean time-
at-large of 112 d.

Trinity River Hatchery

Coded-wire Tag Number 065639. Chinocok from this CWT group were
originally tagged as spring chinook smolts, but based on the
timing of their entrance into TRH, appeared to be actually a
composite of both spring and fall chinook. These fish began
entering TRH early in the season, like the other spring CWT
groups, but they continued through the period associated with
fall chinook (Table 8). Based on the numbhers and timing of these
fish entering TRH, we estimated between 50% and 75% of this group
were fall chinook. For analysis purposes, we considered fish
from this group entering TRH after 15 October to be fall chinook
while those entering before that date were considered spring
chinook. Why this group consisted of fish from both runs is
unknown.
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TABLE 8. Recoveries of coded-wire-lagged, Trinity River Halchery-praoduced, spring-run chinook salmon at Trinity River Hatchery
during the 1992-93 season. a/

__ Brood year
1989
~ Coded wire tag number ) N
Entrydateb/ 066147 (066148 066149 9601049192_065_(3‘;&__@16_0_6_0,10742103 065640 Shedtagsc/ Tolal
1 9

igar iess

o1eo

05/14/92 4
09117492 13
09/21/92 1

09/24/92 0
09/28/92 1 1
10/01/92

10/05/92

10/08/92

10/13/92

10/15/92

10/19/92

10/22192

10/26/92

10/29/92

11/02/92 1
11/03/92

11/05/52

11/09/92

11/10/92

11/12/92

11/16/92

11/17/92

11/19/92

11/23/92

11/25/92

11130192

12/03/92

16 39
3 15
6 19
14 41
27
17

- oo oo o
(RN s T e QPSR RS B oV
N OO -
—_
[FO3N % N R G (PR - 9
- OO0 a0 =
L Do

- CCOOOCOONS=S =W QOUOaE 2 RN = -
-—

S~ OO0 DONAa At 2@ ~RWW

Tolals 2 51 13 3 52 1 36 T3  ar T 218

a/ The fish ladder was open from 11 September 1992 through 28 March 1993, i

b! Entry date was the dale that fish were inilially sorted, aithough they may have actually entlered the hatchery any lime after
the previous sorling day.

¢/ No CWT were recovered from the Ad-clipped fish. Chinook with shed lags recovered after 10/13/92 were conslidered fall-chincok
and are shown in Table 10.
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Spring-run Chingok Salmon. Based on CWT recoveries, spring
chinook began entering TRH on 14 September (JW 37) and continued
through 15 October (JW 42) (Figure 11, Table 8). We estimated

that 1,846 spring chinook {533 grilse and 1,313 adults) entered
TRH during the 1992-93 season.

We recovered 12 (38.7%) of 31 Project-tagged spring chinocok from
WCW at TRH (Tabkle 9). The mean FL of the Project-tagged spring
chinook from WCW that entered TRH was 3.9 cm less than the mean
of those effectively tagged at the weir (Appendix 4). They had

been tagged at WCW from 33 to 57 d before entering TRH, with an
average of 40.7 d.

We recaptured 279 spring chinook (100 grilse and 179 adults) at
TRH that we had tagged at JCW, including 4 fish which had been
tagged at WCW, and recovered at both JCW and TRH. Thus, we
recovered 45.7% of the spring chinook which were effectively
tagged at JCW (Appendix 4). There was no difference in the mean
FL of effectively tagged versus TRH-recovered spring chinook from
JCW. The Project-tagged spring chinook from JCW had been at
liberty from 15 to 236 d (mean of 67.4 d) before entering TRH.

1,200

1,000 - Fall Chinook
S % Estimated Tetal 3,890
800 - Spring Chincok ",

Estimated Totai 1,846 _;': /
i \

600 + |

400

NUMBER OF FISH

200

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
JULIAN WEEK

FIGURE 11. Estimated numbers of spring- and fall-run chinook
salmen that entered Trinity River Hatchery during the 19%2-93
cezson based con exgansion of rnumbers ©f coded-wire-tzgged fish
recovered.
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TABLE 9. Total numbers and numbers of Project-tagged chincok and coho salmon that
entered Trinity River Hatchery {TRH) during the 1952-93 season. a/

Numbers of chinook salmon Numbers of coho salmon
T-tal Spring-run from Fall-run from Total From tagging
Entry er ng tagging site b/ tagging site entering site
date ¢/ Tk, JOW WOW JCW WOW TRH df JCW WOW
058/14/92 105 10
09/17/92 348 45
09/21/52 197 3t (1)ef 1
09/24/92 168 23 - 0
09/28/92 400 62 0 2
10/01/92 258 32 0 4
10/05/82 252 42 (2) 3 7 2
10/08/92 163 17 (1) 4 9 (2) 4
10/13/92 161 11 3 23 (2) 6 2
10/15/92 64 2 0 13 2 4
10/19/52 154 2 0 20 6 8
10/22/92 139 0 0 18 3 30 1
10/26/92 323 1 V] 22 1+ 46 2 2
10/28/92 221 1 21 (1) 8 165 5 1
11/02/92 711 40 (1) 14 385 2 10
11/03/92 55 2 1 129 0 2
11/05/92 285 5 (1) 12 385 0 11
11/09/92 632 8 17 365 1 20
11/10/92 40 0 1 22 1 (1) 3
11/12/92 236 15 (M) 3 116 4 5
11/16/92 432 21 11 381 5 (1) 27
11/117/92 56 3 0 76 4 2
11/19/82 111 8 3 319 4 15
11/23/82 150 25 1 429 7 16
11/25/92 50 4 1 267 S 10
11/30/92 56 5 214 g 9
12/03/92 8 0 73 2 1
12/07/92 7 3 48 4 0
- 12114/92 13 75 2 3
12024/92 7 10 1
12/28/92 4 0]
01/04/93 1
01/13/83 2
Totals: 5,826 279 (4) 12 278 (8) 107 3582 57 (2) 139

a/ The fish ladder was open 11 September 1892 through 28 March 1893,

b/ Tagging site: JWC=Junction City Weir, WCW=Willow Creek Weir

¢/ Entry date was the day that fish were initiaily sorted, although they may have actuaily entered the
hatchery anytime after the previous sorting day.

d/ Numbers shown include tagged fish recovered on the same day.

e/ Numbers in parenthesis are fish tagged and reieased at WCW that were recaptured and re-released
at JCW, and that subsequently entered TRH. They are included in the total entering TRH.
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We recovered 218 Ad-clipped spring chirock at TRH, but CWTs were
recovered from only 161 of these fish. The greatest returns of
CWT fish were from the 1988 and 1990 BYs that had been released
as smolts (CWT numbers 066148 and 0601040103, respectively)
(Table 8).

Fall-run Chinook Salmon. Based on the recovery of CWIs, the
first fall chinocok entered TRH on 17 September 1992 (JW 38), the

run peaked 2 November (JW 44), and decreased steadily through 30
November (JW 48), when the last CWTed chinook entered the
hatchery (Figure 11). We estimated that 3,990 fall chinock (211
grilse and 3,779 adults} entered TRH during the 1992-93 season.

We recaptured 101 fall chinook (six grilse and 95 adults) at TRH
that we had tagged at WCW (Table 9); this was 28% of those
effectively tagged at the weir. These Project-tagged fish ranged
from 46 to 89 cm FL, and averaged 66.8 cm FL, 3.9 cn larger than
the mean size of those effectively tagged (Appendix 5). Project-
tagged fish entered TRH from 12 to 46 @ after tagging, averaging
28.2 4.

We recaptured 41.6% of the effectively tagged JCW-tagged fall
chinock (41 grilse and 238 adults) at TRH (Table 9). These fish
included eight fall chinook that had been previously tagged and
released at WCW. JCW-tagged fish recaptured at TRH ranged in
size from 40 to 87 cm FL, with a mean of 64.8 cm FL, similar to
the mean size of all fall chinook tagged at JCW (Appendix 5).
JCW-tagged fall chinook entered TRH from 3 to 41 d after tagging,
averaging 11.6 d.

We recaptured 344 Ad-clipped fall chinook at TRH, and recovered
305 CWTs. TRH vearling CWT groups 065632 (1988 BY} and 065634
(189 BY) comprised 53.4% and 13.1%, respectively, of the CWTs
recovered (Table 190}).

Coho Salmon. The first coho entered TRH on 13 October 1992 (JW
41), and the number entering TRH increased each week through JW
45 (4-11 November). The largest number of coho (1,045 fish)
entered TRH during JW 47 (19-25 November). Ccho numbers
decreased rapidly during the remainder of the season with the
last coho being trapped con 13 January 1993. We counted 3,582
coho (1,210 grilse and 2,372 adults) entering TRH during the
1991-92 season (Table 9).

We recovered 34.5% the effectively WCW-tagged coho (16 grilse and
123 adults) at TRH. Their mean FL (60.0 cm) was 2.6 cm greater
than the mean FL of WCW effectively tagged coho {(Appendix 6).
Coho tagged at WCW had been at liberty from 10 to 63 4 before
entering TRH, with a mean time-~at-large of 27.8 d.
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T*8LE 10. Recoveries of coded-wire-lagged, Trinity River Hatchery-prod* ~d, fali-run chinook salmon at Trinity River Hatchery during the
2-93 seasons. a/

o Brood year _
1987 1988 T 1989 1990
) Coded-wire tag number R Shed
Entry date b/ (65633065631 065635 065632 065522 065523 0601040101 065634 065637 065641 065638 tagsc/ Total

09/17/92 1 1 2
09/21/92 0 1 1
09/24/92 0 0 0
09/28/92 0 0 v
10/01/92 0 0 1 1
10/05/92 0 1 0 0 1
10/08/92 0 0 2 0 2
10/13/92 0 0 2 0 2 1 1 6
10/15/92 0 0 1 2 0 0 1 1 2 7
10/19/92 0 0 1 6 1 1 1 0 0 5 15
10/22/92 0 0 0 6 1 0 0 1 1 0 9
10/26/92 0 1 1 11 1 3 1 1 0 4 23
10/29/92 0 1 0 9 1 0 2 4 0 1 18
11/02/92 1 1 8 24 2 3 1 7 3 1 1 7 59
11/03/92 0 0 1 0 0 1 2 1 1 3 0 9
11/05/92 1 1 13 0 2 0 3 2 1 0 3 26
11/09/92 2 4 30 2 1 3 7 3 3 1 6 62
11/10/92 1 2 0 0 0 1 0 0 0 0 4
11/12/92 0 1 0 0 1 4 1 2 1 1 21
11/16/92 2 21 1 1 0 2 1 2 1 1 32
11/17/92 3 0 2 0 0 2 7
11/19/92 7 0 1 2 1 1 12
11/23/92 6 3 5 0 5 19
11/25/92 2 1 1 4
11/30/92 3 1 4
Totals: 2 7 19 183 5 12 9 40 w7 21 10 39 344

" a/ The fish ladder was open from 11 Seplember 1992 through 28 March 1993.
b/ Entry date Is considered the date the fish were initially sorled, although they may have actually entered the haichery any time after the previous
sorling day.
</ No CWT were recovered from the Ad-clipped fish. Chinook with shed lags recovered before 10/15/92 were considered spring-chinook and are
shown in Table 8.
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We recovered 63.3% (13 grilse and 44 adults) of the effectively
JCW-tagged coho! at TRH (Appendix 6). These fish ranged in size
from 38 to 69 cm FL, and averaged 57.3 cm FL, the same as the
mean size of effectively tagged coho at JCW. The JCW-tagged coho
took from 4 to 33 d to migrate to the hatchery, with a mean time-
at-large of 10.4 d.

We recovered 321 CWTs from the 359 Ad-clipped coho that entered
TRH (Table 11). The CWTs represented two tag-groups: Code
numbers 065657 (1990 BY) and 0656580 (1589 BY).

Fall-run Steelhead. The steelhead run into TRH began 26
October 1992 (JW 43) and ended 28 March 1993 (JW 13}, after which
the fish ladder was closed. A total of 586 steelhead (131 sub-
adults and 455 adults) entered TRH during the 1992-93 season
(Table 12). -

Twenty-four WCW-tagged steelhead entered TRH (Table 12). They
ranged in size from 48 to 68 c¢m FL, with a mean of 56.6 cm FL,
1.2 cm smaller than those effectively tagged (Appendix 7). Length
cf time for these steelhead to travel from WCW to TRH ranged from
27 to 77 4, averaging 45 4.

We recovered seven Project-tagged steelhead from JCW at TRH,
including one fish that we had previously tagged at WCW (Table
12)}. These fish ranged from 49 to 67 cm FL, with a mean of 58.1
cm, 1.3 cm greater than the mean of those effectively tagged at
the weir (Appendix 7). Length of time for JCW-tagged steelhead
to travel from the weir to TRH ranged from 23 to 146 d, averaging
75.9 4.

We recovered 430 adult steelhead at TRH that had originally been
fin-clipped by TFIP personnel. Fin-clipped steelhead accounted
for 94.5% of the adult steelhead entering TRH. The bulk of the
fin-clipped recoveries (227/430) were from the 1990 BY released
as yearlings in 1591 (Appendix 8).

We also recovered 119 steelhead (including sub-adults) from the
1991 BYY, released as yearlings from TRH in 1992. These fish
ranged in FL from 26~74 cm, averaging 38.4 c¢m (Appendix 10).
Only 23 (19%) of this fin-clip group were >41 cm FL and
considered adults, It is probable that the 96 sub-adults

7/ Two of these fish were tagged at WCW then recovered and re-
released from JCW.

8/ The fin-clip used to mark the 1991 BY yearlings was the same
as that used for a group of 1989 BY yearlings. It is probable
that some of the larger steelhead with this fin-clip were from
the 1989 BY.
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TABLE 11. Recoveries of coded-wire-tagged, Trinity River Hatchery-produced,
ccho salmon at Trinity River Hatchery during the 1992-93 season. a/

Brood year
1989 1980
Coded-wire tag number
Entry date b/ 0656860 065657 Shed tags ¢/ Total
10/15/92 1 1 0 2
10/19/92 0 0 1 1
10/22/92 1 Q 0 1
10/26/92 3 1 0 4
10/29/92 5 13 2 20
11/02/92 18 15 3 36
11/03/92 3 8 2 th
11/05/92 14 23 3 40
11/09/92 12 23 5 40
11/10/92 0 0 0 0
11/12/92 3 7 1 11
11/16/92 18 23 8 50
11/17/92 5 2 1 8
11/19/92 16 23 1 40
11/23/92 23 11 4 38
11/25/92 11 10 2 23
11/30/92 12 7 3 22
12/03/92 1 1 0 2
12/07/92 3 3 1 7
12/14/92 2 0 1 3
Totals: 152 169 38 3509

a/ The fish ladder was open from 11 September 1892 through 28 March 1883.
b/ Entry date was considered the date that the fish were initiaily sorted, although

they may have entered the hatchery anytime after the previous sorting day.
¢/ No tag was recovered from the Ad-clipped fish.
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TABLE 12. Total numbers and numbers of Project-tagged fall-run steelhead that entered Trinity
River Hatchery each week during the 1992-33 season. a/
Recaveries from

Julian Number entering TRH b/ tagqing site ¢/
week inclusive dates Adults d/  Sub-adults d/ Total JCWel  WCWe/

43 10/22 - 10/28/92 3 0 3 0 0
44 10129 - 11/04/92 17 2 19 2 0
45 1105 -  11/11/92 18 8 24 0 2
46 1112 - 11/18/92 10 2 15 1 0
47 11119 - 11/25/92 41 22 63 1 4
A8 11726 - 12/02/92 32 5 37 0 1
49 12/03 -  12/09/92 29 11 40 0 4
50 12/40 - 12/16/92 16 3 18 0 0
51 1217 - 12/23/92 12 0 12 0 0
52 12724 - 1231/92 4 0 4 0 1

1 01/01 - 01/07/93 10 29 39 0 0

2 01/08 - 01/14/93 8 0 8 0 0

3 0115 - 01/21/93 13 0 13 0 1

4 01/22 - 01/28/93 19 3 22 0 1

5 01/29 - 02/04/33 55 7 62 0 2

6 02/05 - 02/11/93 43 10 53 1 3

7 02112 - 02/18/33 28 8 38 0 1

8 02/19 - 02/25/83 4 1 5 0 0

9 02/26 - 03/04/93 5 1 6 0 0
10 03/05 - 03/11/93 3 4 35 0 2
11 03/12 - 03/18/93 38 7 43 2 1
12 03/19 - 03/25/93 18 5 23 0 1
13 03726 - 04/01/83 3 2 5 0 0
Totais: 455 131 586 7 24

a/ The fish ladder was open from 11 September 1992 through 28 March 1993.

b/ TRH=Trinity River Hatchery.

¢/ Numbers racovered from each tagging site are included in the numbers entering TRH.

d/ Steelhead < 41 cm FL were considerad sub-adults; steelhead > 41 cm FL were considered adults
e/ Tagging site: JCW=Junction City Weir, WCW=Willow Creek Weir.
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recovered were actually residualized fish which had not migrated
to the ocean.

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 in order to
calculate the population estimate, and then proportioned the
estimate based on the ratio of adults and grilse observed at each
of the weirs.

Spring-run Chincok Salmon

We estimated that 4,030 (2,359 adults and 1,671 grilse) spring
chinoock (including those harvested) migrated into the Trinity
River basin upstream of JCW during the 1992-93 season (Table 13).
Anglers caught and kept an estimated 104 (4.4%) of the adults and
194 (11.6%) of the grilse from the spring run. The spawning
escapement upstream of JCW during the 1992-93 season was
estimated to be 3,732 fish, including 1,846 spring chinook that
entered TRH (Table 14}.

Based on the Normal Approximation, the 95% confidence interval
for the run-size was 3,609-4,479 fish (Table 13).

This is the third-lowest run-size estimate for spring chinocok
since we began operations in 1977. Run-size has ranged from
62,692 fish in 1988 to 2,381 fish in 1991 (Appendix 11).

Fall-run Chinocok Salmon

We estimated that 14,164 (11,232 adults and 2,932 grilsej) fall
chinook (including those harvested) migrated into the Trinity
River basin upstream of WCW during the 1992-93 season, and 9,584
(7,054 adults and 2,530 grilse) of these fish continued their
migration upstream of JCW (Table 13). We estimated that anglers
harvested 314 adults (2.8%) and 158 (5.4%) grilse from the
1992-93 fall chinook run, including 15 grilse and 127 adults
caught upstream of JCW. Therefore, we estimated the Trinity
River fall chinook escapement at 13,692 fish upstream of WCW and
9,442 fish upstream of JCW, including the 3,990 fall chinook that
entered TRH (Table 14).

Based on the Normal Approximation, the 95% confidence interval
for the fall chinook run-size upstream of WCW was 11,578-17,006
fish (Table 13).

The fall chinook run-size this year is the fourth-lowest since
the current program began in 1977. The estimated run-size
upstream of WCW has ranged from 147,888 fish in 1986 to 9,207



TABLE 13. Run-size eslimates and confidence limits for Trinity River basin chinook and coho salmon, and fall-run steelhead
during the 1992-93 season.

Trinily River
Hatchery recoveries
Area of Trinity River Number Number Number of
Species/ basin for run-size effectively- examined  tags in Run-size Confidence limils Confidence limit
____face _ estimate Stratuma/_ tagged b/ fortags ¢/ sample estimated/  1-P=095 estimator
Spring-run  Upstream of Grilse 233 533 100 1.671
chinook Junction City Weir Aduits 377 1313 179 2,359
Total 610 1,846 279 4,030 3,609 - 4,479 Normal
i-all-run Upstream of Grilse 74 211 6 2932
chinook Willow Creek Weir Adulls - 287 3779 95 11232
Total 361 3,990 101 14,164 11,578 - 17,006 Normal
F-all-run Upstream of Grilse 160 211 41 2,530
chinook Junclion City Weir Adults 509 3v/9 238 7054
Total 669 3,990 279 9,584 8,531 - 10,701 Normal
Coho Upstream of Grilse 93 1,210 16 2,378
Willow Creek Weir Adulls 310 2372 123 1961
Total 403 3,582 139 10,339 8,801 - 12,269 Poisson
Coho Upstream of Grilse 22 1,210 13 1,539
Junction City Weir Adulls _ 69 2372 44 4144
Tolal 91 3,682 57 5,683 4,419 - 7422 Poisson
Fall-run Upstream of Adulls 166 455 24 3.046 2,120 - 4,706 Poisson

Steeihead Willow Creek Weir

al Stralum: Grilse = two-year-old salmon, Adults = Ihree years and older salmon. Steelhead adufts were fish greater than or equal

to 42 cm FL.
bl The number of effectively tagged fish was corrected for tagging morlalities.
¢/ Numbers of spring- and fall-run chinook were estimated from expansion of coded-wire tag recoveries at Trinity River Hatchery.

d/ Estimates for grilse and adull salmon were based on proportioning the 1otal run-size by the ratio of grilse to adults observed at
lhe respeclive weir.

-£ET-
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TABLE 14. Lslimates of Trinily River basin chinook and "o salmon, and adult fall-run steelhead run-size, angler
harvest and spawner escapements during the 1992.93s¢ 0.

Angler harvest ~_._ Spawner escapement
Area of Trinity River -
Species/ basin for run-size Harvest  Number of Trinity River
race estimate = Straluma/ Run-size rateb/  fishc/  Nalurald/  Halchery  Total
Spring-run Upstream of Gritse 1,671 11.6% 194 944 533 1,477
chinook Junction City Weir Adults 2,359 44% 104 o942 1313 2255
Total 4,030 7.4% 298 1,886 1,846 3,732
fall-run Upstream of Grilse 2,932 5.4% 158 2,563 211 2,774
chinook Willow Creek Weir Adulls 11,232 2.8% 314 7,139 3779 10918
lotal 14,164 33% 472 9,702 3.990 13,692
Fall-run Upstream of Grilse 2.530 0.6% 15 2,304 211 2,515
chinook Junction Cily Weir Adults 7,054 1.8% 127 3148 3779 6927
Total 9,584 1.5% 142 5452 3,990 9,442
Coho Upstream of Grilse 2,378 0.0% 0 1,168 1,210 2378
Willow Creek Weir Adults 7,961 0.3% 24 54665 2372 7937
Tolal 10,339 02% 24 6.733 3.682 10,315
Coho Upstream of Grilse 1,539 0.0% 0 329 1,210 1,539
Junction City Weir Aduits 4,144 0.0% 0 1,772 2372 4144
Total 5.683 0.0% 0 2,101 3.582 5,683
Fall-run Upstreain of Nalural 1,731 9.6% 166 1.540 25 1,565
steethead  Willow Creek Weir  Hatchery 1,315 9.6% 126 759 430 1,189
Total 3,046 9.6% 292 2,299 455 2,754

al Stratum: Grilse = lwo-year-okd salmon, Adults = three years and older salmon, Nalural = nalurally produced steelhead,
- Halchery = hatchery-produced steelhead. Nalural and halchery components caiculaled by praportioning the tolal
run-size by the ratio of fin-clipped (hatchery) to non-fin-clipped (natural) steelhead observed at Witlow Creek Wair.
b/ Flarvest rates for spring-run chinook and steelhead were based on the return of reward-lags. Fall chinook and coho
harvesl rales are based on lhe return of reward plus non reward {ags.
¢f Calcutaled as the nin-size limes the harvesl rate.
Jd/ Calculated as run-size minus angfer-harvest minus haitchery escapement.
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fish in 1991 (Appendix 12), while the run-size upstream of JCW
nas ranged between 121,033 and 4,787 fish {Appendix 13).

Coho Salmon

We estimated that 10,339 coho (including those harvested)
migrated into the Trinity River basin upstream of WCW during the
1992-93 season, and 5,683 continued their migration upstream of
JCW (Table 13). An estimated 0.23% (24) of the coho were
harvested upstream of WCW, but none were caught upstream of JCW.
The spawning escapement estimate for coho upstream of WCW was
10,315 fish, 5,683 of which continued upstream of JCW and
included 3,582 fish that entered TRH (Table 14).

The 95% confidence interval, based on the Poisson Approximation,
ranged between 8,801 and 12,2569 ccho salmcn upstream of WCW
(Table 13).

Estimated coho salmon run-size upstream of WCW has ranged from
1,971 fish in 1983 to 59,079 fish in 1987 (Appendix 14), and
between 2,177 and 26,370 fish for the Trinity River upstream of
JCW (Appendix 15).

Adult Fall=-run Steelhead

We estimated that 3,046 adult fall-run steelhead, comprised of
1,731 naturally produced and 1,315 hatchery-produced fish,
migrated upstream of WCW (Table 13). From these,. anglers
harvested an estimated 166 and 126 naturally and hatchery-
produced steelhead, respectively. Twenty-five naturally produced
and 430 hatchery produced steelhead entered the hatchery, leaving
1,540 naturally produced and 759 hatchery-produced steelhead for
the natural spawner escapement upstrean of WCW (Table 14).

The 95% confidence interval, based on the Poisson Approximatioen,
ranged between 2,120 and 4,706 fall-run steelhead upstream of WCW
(Table 13).

The fall-run steelhead run-size above WCW this year was the
lowest recorded since 1980. Intermittent estimates made since
that year have ranged from 37,276 in 1989 to this vyear's low
estimate (Appendix 16).

Too few steelhead were trapped at JCW to develop a run-size
estimate for the basin upstream of that site this year. Previous
run-size estimates upstream cof JCW have ranged from 2,285 in 1991
to 13,574 in 1989 (Appendix 17).
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RECOMMENDATIONS

1. Tagging and recapture operations for adult spring-run and
fall-run chinook and coho salmon, and adult fall-run
steelhead conducted in the Trinity River basin should be
continued during the 1993~94 migration season, using the
capture sites near Willow Creek and Junction City.

2. More detailed information should be requested from anglers
returning tags, including: 1) if the fish was kept or
released, and 2) if the tag was recovered from a fish found
dead (carcass recovery).
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APPENDIX 1. List of Julian weeks and their calendar date equivalents.

Julian week °  Inclusive dates Julian week Inciusive dates
1 01-Jan - 07-Jan 27 02-Jul - 08-Jui
2 08-Jan - 14-Jan 28 08-Ju! - 15-Jul
3 15-Jan - .21-Jan 29 16-Jul - 22-Jul
4 22-Jan - - 28-Jan 30 23-Jul - 29-Jul
5 29-Jan - 04-Feb 31 30-Jul - 05-Aug
6 05-Feb - 11-Feb 32 06-Aug - 12-Aug
7 12-Feb - 18-Feb 33 13-Aug - 18-Aug
8 19-Feb - 25-Feb 34 20-Aug - 26-Aug
9 af 26-Feb - 04-Mar 35 27-Aug - 02-Sep
10 05-Mar - 11-Mar 36 03-Sep - (09-Sep
11 12-Mar - 18-Mar 37 10-Sep - 16-Sep
12 19-Mar - 25-Mar 38 17-Sep - 23-Sep
13 26-Mar - 01-Apr 39 24-Sep - 30-Sep
14 02-Apr - 08-Apr 40 01-Oct - 07-Oct
15 08-Apr - 15-Apr 41 08-Oct - 14-Oct
16 16-Apr - 22-Apr 42 15-Cct - 21-Oct
17 23-Apr - 29-Apr 43 22-Oct - 28-Oct
18 30-Apr - 06-May 44 29-Oct - 04-Nov
19 07-May - 13-May 45 05-Nov - 11-Nov
20 14-May - 20-May 48 12-Nov - 18-Nov
21 21-May - 27-May 47 19-Nov - 25-Nov
22 28-May - 03-Jun 48 26-Nov - 02-Dec
23 04-Jun - 10-Jun 49 03-Dec - 09-Dec
24 11-Jun - 17-Jun 50 10-Dec - 16-Dec
25 18-Jun - 24-Jun 51 17-Dec - 23-Dec
26 25-Jun - 01-Jdud 52 b/ 24-Dec - 31-Dec

a/ Eight-day week in each leap year (years divisible by 4).
b/ Eight-day week every year.
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APPENDIX 2. Fark length cistributicn of codea-wre-tagged, Trinily River Hatchery-prod. ced, $pring-run
chinoak saimon recovered at Trinity River Hatcnery dunng the 1992-93 seascn. a/

Breod year
1987 1988 1989 1890
Fork Length Coded-wire tag number/age at release b/

{cm) 066147/ 066148/y 066149/ 0601040102/ _065639/y 0656367y 06G104010311 065540fy Total
37 1
38
39
40
41
42
43
44
45
48
47
48
49
50
51
82
53
54
55
£6
57
58
59
60
81
62
63
84
65
66
87
58
39
70
71
72
73
74
78
78
7
78
79
80
81
62
B3
84
85
86
87

Totals 2 51 13 3 g2 1 36 3
Mean FL 80.5 735 752 64.7 60.0 - 46.7 43.3 62.4
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a/ The fish iacder was open from 1 September 1992 :hrougn 28 Marcn 1993,
b/ Age at release f = fingertings, y = yearings.
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APPENDIX 3. Fork jength distribution of coded-wire-tagged. Trintty River Hatchery-produced. faf-run chinook satmon recovered at Trinty River Haichery
dunng the 1992-97 season. a/

Brood year

1987 1988 1989 1990
Fork Length Coded-wire tag numberfage at release o

(em) 0656347 0656317y OB563ST 065632y 0GSSLfy 065574y  DB010401017  0G5634Yy  UGSB3TH 065641l  065638N  To
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TOTALS 2 7 19 163 5 12 ) 40 17 21 10
Mean FLL 80.5 84.7 772 T4.7 72 74.7 822 78 59.9 §0.3 42.0

a
o
b

a Tha fish @oder was open from 11 Seplember 1992 through 28 March 1993,
o Age 3l relmase | = ingerngs. ¥ = yearings
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APPENDIX 4. Fork length distribution of spring-run chinock salmen trapped and Lagged in the Trintty River at
Willow Creek and Junciion City Weirs. and recevered at Tnnity Rjver Hatchery during the 1992-63 season.

Willow Creek Weir a/ Junction City Weir ¥/
Fork tength Total Effective TRHe/ Total tHective TRHW
{em) tapped Ad<clips o/ tagsd/  recovenes trapped Adclipso/ tagsd/  recovenes
36 1
37 1
38 1 1 1
38 1 1 Q
40 7 1 5 4
41 1 1 ) 7 0 8 2
42 0 .0 0 18 1 16 10
41 0 -0 0 19 2 19 8
44 0 0 0 39 2 b 13
45 2 2 2 N 2 i 12
46 1 1 0 25 ] 20 12
47 0 0 ] 25 3 2 8
48 1 1 1 33 2 31 14
49 0 0 0 b3 3 17 4
50 0 0 0 15 2 15 5
51 ¢ 0 ¢ 9 K] 7 2
52 0 0 0 8 0 6 2
53 1 1 a = "] 4 2
54 0 0 0 1 Q 0 0
55 0 g 0 1 0 t 1
56 0 ¢ 0 2 0 2 0
=7 1 1 0 1 0 1 0
58 G Q 0 4 g 4 4
59 2 2 0 8 1 6 5
60 1 1 b 5 0 5 1
€1 2 1 1 1 5 0 5 4
62 3 o 3 2 S 1 3 4
63 Q 0 o 0 9 ] 9 3
64 2 0 2 Q 17 3 17 6
65 0 -0 s | 20 0 17 8
66 1 0 1 Q 26 Q 26 7
67 9 0 0 0 21 0 21 12
&8 0 Q Q 9 a2 3 32 1§
69 1 ¢ 0 ] 29 y 28 17
10 1 0 1 s 25 3 26 14
71 1 Q 1 ¢ 25 2 26 16
72 1 ¢ 1 0 20 2 20 8
73 1 0 1 [t} 20 Q 20 13
74 1 0 1 Q " 0 11 5
75 2 0 2 1 20 Q 20 1
76 4 0 4 2 19 2 18 3
77 0 0 Q ] 10 10 g
78 1 0 1 g 19 18 3
79 g a ) 0 3 3 2
80 o ¢ 9 2 z 2 0
81 0 0 ] 0 6 & 2
82 ) 1 4 1 ] 6 4
83 G 0 4 4 2
B4 ] 0 3 3 1
85 0 0 1 1 1
26 9 Q 1 1
a7 1 1 1 1
88 0 ]
€9 1 1
90 0 0
91 0 0
92 1 1
g3 0 Q
4 1 1
95 ¢ 0
96 g 0
a7 1 1
Totats 33 pd 3 12 656 45 810 279
Mean FL 85.0 7.5 65.0 61.1 60.4 55.4 613 6t.3
Total gritse 8 0 ] 4 272 27 23 100
Total aduits 27 2 25 B8 384 18 n 178

a/ Trapping at Willow Creek Weir took ptace from Luviar. week 34 (20 August) through Jutian week 48
(2 December). Only chinook trapped through Julian week 35 were consigered spring-run chinook,
o Trapping at Junction City Weir took place from Jufian week 21 (21 May) through Julian week 4%
{9 Cecember). Only chinook trapped through Julian week 37 were considered spring-tun chinook,
¢of Ad-cip=Adipose fin-clipped fish.

&/ The number of efactively tagged fish eaciudes fish that were not tagged and tagging mortaitties.
e/ TRH=Tnnty River Hatchery.

¥ Spring-run chinook salmon grilse were < 57 ¢m FL
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APPENDIX 5. Fork iength distribution of falkrun chinook saimon trapped and tagged in the Trinity River at
Willow Creek and Junction City Weirs, and recovered at Tnnity River Hatchery during the 1992-93 season.

Willow Creek Weir a/ Junction City Weir b/
Fork length Totat Effective TRH e/ Total Efective TRH &/
(em) trapped Ad<clips ¢/ tagsd/  recoveries trapped Adclipse/ tagsd/  recoveries
32 1
a3 Q
34 1 1
35 0 +]
36 0 0
a7 1 1 2 2
38 1 1 9 1 4
39 2 2. 2 0 1
40 a [V 8 Q <] 1
41 4 2 11 0 10 1
42 4 3 17 1 13 2
43 2 2 23 0 i8 5
44 10 10 23 1 19 3
45 i 11 20 1 17 7
46 9 8 1 22 1 21 7
47 g 9 0 26 4 23 10
48 15 14 4 18 2 16 5
49 12 11 1 12 0 9 0
50 11 10 Q 49 1 19 4
51 1 1 0 10 1 8 1
52 11 11 1 7 0 6 4
83 -] 5 1 14 Q 13 8
54 5 1 3 2 12 1 g 8
55 8 0 8 2 16 H 12 7
56 8 0 7 1 14 1 13 8
57 5 v} 3 0 12 1 11 10
58 12 3 11 6 11 3 10 5
59 i 0 11 5 11 1 9 7
60 8 Q 7 1 15 0 14 9
61 10 0 10 2 3 g 3 3
62 16 3 16 7 8 1 8 5
83 4 1 4 a 8 o 8 5
64 10 2 10 4 12 0 iR 5
85 9 0 9 <] 10 1 10 3
66 16 1 16 4 8 Q 8 1
67 a 0 8 3 16 1 14 8
63 10 1 9 2 15 2 14 :}
69 12 1 12 2 19 2 18 13
70 1" Q 16 5] 17 2 +7 1
71 9 o} 8 4 19 2 16 |
72 10 0 10 7 14 2 14 7
73 11 1 10 2 23 y 2 4
74 10 1 8 2 19 1 18 2
75 7 7 2 22 1 22 9
76 10 10 5 20 o] 20 9
77 g 6 3 22 2 22 10
78 3 6 1 2 1 20 11
79 1 9 5 16 o] 16 8
B0 6 8 0 i) Q 20 5
81 5 5 1 16 0 18 4
82 2 2 1 19 1 19 S
83 2 2 1 10 9 5
84 2 2 0 7 T 2
85 3 2 0 7 5 3
86 4 4 1 10 10 3
87 3 2 0 2 2 2
88 1 1 0 4 4
89 3 3 2 2 2
90 o] 0 3 2
91 1 1 3 3
92 0 0 0 0
g3 2 2 3 3
94 2 2
g5 Q 0
96 1 1
Totais 286 15 361 10% 738 42 669 278
Mean FL 62.7 63.7 529 66.8 63.0 650.8 64.0 64.8
Total grilse 80 o] 74 6 195 11 160 41
Total aduits 306 15 287 ) 95 543 31 508 237

a Trapping at Willow Creex Weir took place from Juiian week 34 (20 August) through Julian week 48
(2 December). Oniy chinook trapped after Julian week 35 were considered fail-run chinook,

b/ Trapping at Junction City Weir took piace from Julian weex 21 (21 May) through Julian week 49
(8 December). Only chinook trapped after Julian week 37 were considered fail-run chinook,

o/ Ad-clip=Adipose fin-clipped fish.

& The number of effectiveiy tagged fish excludes fish that were not tagged and tagging mortaiities.

o TRH=Trnity River Hatchery.

¥ Fail-run chinook saimon grilse were < 50 cm FL_
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APPENDIX 8. Fork Length distnbution of coha salmon trapped and lagged in the Trinity River at Willow
Creek and Junction City Weirs, and recoverad at Tnnity River Hatchery during the 1982-93 seasan.

Willow Creek Wair &/ Juncticn City Weir b/

Fork length  Totaf Effecive TRH o/ Tatal Effective  TRH ef
{em) trapped Ad-clips ¢/ tags &/ recoveries trapped Ad-clips ¢/ tagsd/  recoveries
36 1 1 1 0
37 0 0 ] 0
38 1 1 1 1 1
39 4 4 1 0 0
40 6 6 1 5 4 3
41 13 2 13 o 3 1 3 2
42 12 1 12 4 4 0 4 3
43 19 2 19 3 2 0 2 1
44 15 2 15 4 2 0 2 1
45 12 1 12 3 3 0 2 0
48 1 0 1 0 0 0 0 C
47 2 0 2 0 2 Q 2 1
48 2 1 2 1 1 0 1 1
49 3 1 3 0 0 0 0 0
50 2 o 2 0 1 0 1 0
51 2 0 Z c 0 0 0 0
52 2 0 2 1 0 Q 0 0
53 5 0 5 2 2 0 2 1
54 9 1 S 3 2 1 2 1
55 11 0 b 3 2 0 2 0
56 11 G | 3 5 g 5 5
57 13 2 13 1 4 1 4 4
S8 10 1 10 4 3 1 3 2
59 24 3 24 ] 3 0 1l 1
80 30 4 30 14 4 Q 4 3
€1 27 3 27 12 3 0 3 1
82 28 2 28 12 3] 0 5 3
g3 33 2 33 15 4 0 4 3
64 23 1 23 7 2 D 8 4
65 7 1 27 " & 0 g 6
86 16 1 16 8 4 0 4 1
&7 14 3 8 g 8 1 8 S
68 7 0 6 4 3 3 1
69 6 1 & 3 3 3 p)
70 3 1 3 1
I P4 0 2 Q
72 1 o] 1 0
73 1 0 1 1
7 0] 0 0
75 0 0 0
76 o 0 0
77 g 0 0
78 0 0 0
79 1 0 1
80 1 1 !

Totals 405 37 403 138 96 5 g1 57
Mean FL 57.5 57.6 57.4 60.0 S6.8 554 57.4 57.3
Tota! grilse 93 10 93 16 26 1 22 13
Total aduits 312 27 310 123 70 4 69 44

a/ Trapping at Willow Creek Weir tock piace from Jutian week 34 (20 August) through Jufian weaek 48.
(2 December) of 1892,

b/ Trapping al Junction City Weir look place from Julian week 21 (21 May] through Julian week 49
(8 December} of 1992,

o/ Ad-clip=Adipase fin-clipped fish,

o/ The number of effectively tagged fish excludes fish that were nct tagged and tagging montalities.
e/ TRH=Trinity River Hatchery.
ff Coho salmon grilse were <51 cm FL.
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APPENDIX 7. Fork Length distribution of fall-run steeihead trapped and tagged in the Trinsty River at Willow
Creek and Juncticn City Weirs and recavered at Trinity River Hatchery dunng the 1952-93 seasen.

Willow Creek Weir a/ o Junction City Weir b/
Total Effective TRH e/ Totat Effective  TRH e/
Fork length (cm) trapped Finclips ¢ tags df recoveres trapped Fincips ¢/ tagsd/ recovenes
32
33
34
35
36
37
38
39
40
41
42
43
44
45
48
47
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Totals 180 85 24 29 17 26 )
Mean FL 56.9 55.0 56.6 55.3 555 56.8 5841

Totat half-pounders f/ 14 9 0 oy 2 1 0 0
Total adults 176 76 166 24 27 16 26 7

a/ Trapping at Willow Creek Weir took ptace from Julian week 34 (20 August) through Julian week 48
(2 December) of 1992

b/ Trapping at Junction City Weir took place from Julian week 21 (21 May) through Julian week 49
{9 Dacember) of 1992,

o Since brood year 1930 all steslhead released from Trinity River Hatchery have bean fin-clipped.

di The number of eflectively tagged fish excludes fish that were not tagged and tagging mortatities.

e/ TRH=Trinity River Hatchery.

fI  Halt-pounder fail-run steelhead were < 42 cm FL.
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APPENDIX 8. Release and recovery data for Trinity River Hatchery-produced, fin-clipped and non-fin-clipped
fail-run adult steeihead in the Trinity River during the 1992-93 season.

Release data Recovery data
Brocd Number Mean Numbers recovered at: a/

Fin clip year released Date fork length (em) WCW ~ JCW ANGLER  TRH
Adipose+right ventral 1989 -'1.80,957 03/18/91 217 17 3 2 73
Adipose+left ventral 1960 962,812 03/18/91 18.0 47 12 1 227
Right ventral 1980 1,809  03/16/92 35.2 1 0 0 107
Left ventral 1991 955,313 03/18/92 18.1 3 0 0 23
Adipose b/ 8 1 0 g
Non-fin-clipped of 100 11 & 16
Totals | 178 77 G 355

a/ WOW=Willow Creck Weir, JOW=Junctian City Weir, ANGLER=Angier-harvested fish, TRHE=Trinity River Hatchery.
b/ Fin clip of unknown orgin.

¢/ Non-fin-clipped fall-run steelhead were either Trinity River Hatchery- ar naturally proéuced.
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ifcrnia Fish and Game Commissicon regulaticns
imonid harvest in the Trinity River upstream coi
during the 19%2-%3 season.

Daily Bag mdj
Possession
Body of Water Oper Seascn and Special Regulations. Limit
($1.1) Klamath River Below Ireon Sate
Dam
(1) Trinity River
2. Lewiston Dam to 250 feet Clesed to all fishing all yearx.
downstream from lLewiston
Dam.
3. From 250 feet below Lewiston |Last Saturday in April through September 2 trout, O
Dam to Qld lLewiston bridge. |15, Only artificial flies with barbless salmon
hooks may be used.
4. From 0ld Lewiston bridge to |last Saturday in April through March i4.
Highway 299 West bridge at Cnly barbless hooke may be used from No more than 2
Cedar Flac. August 1 through December 31. trout. No more
— - - than 1 salmen
5. From the Highway 239 West iast Saturday in BApril through August 31. over 22 inches
bridge at Zedar Flat Navember 16 through March i4. Only total lenath.
downstream to the Hawkins barbless hocks may be used from August 1 No more than 3
Bar Bridge !Road tc Denny) . tarough December 31. salmon ever 22
€. From Hawkine Bar Bridge Last Saturday in Apr:l through March i4. inches in any 7
{Road teo Denny!te the mouth |Cnly barbless hooks may be used from consecutive
of the South Ferk Trinity. August 1 through December 31. days. No more
than 8 saimcn
7. The main stem Trinity River |Al: year Only barbless hooks may be used may be
deownatream from mouth of the |from August 1 through December 31 possessed, of
South Fork cf the Trinity. which ne more
8. South Fork of the Triniry Saturday preceding Memorial Day through than gzm?y be
River dewnatream from the Mar. 4. Cnly bartless hooks may be used overl 1 ne
South Fork Trinity River from August 1 through December 31i. total lengt
bridge at Hvarpom.
9. South Fork Trin.tiy River Clesed to all f£ishing all year.
main stem acove the South
Fork Trinity River br:idge
near Hyampom.
10. North Pork Trinity River Closed to all fishing all year.
above the lower boundarv of
the Hobe Gulch Camperound.
11. New River ma.n stem abpove Closed =z all fishing ail year.
the confluence with tne East
Fork.
12. All cributaries of tne Last Saturday in BRpr. througn Nov. 15; 2 trout, 2
Trinity River not listed Max:mum size limit: 14 inches total salmon
above . lengch.
13... NO PERSON SHALL RETAIN ANY ¥FING SAIMON OVER 22.0 INCHES TOTAL LENGTH IN THE TRINITY
RIVER AND SOUTH PORK TRINITY RIVER COMMENCING 28 DAYS AFTER THE DEPARTMENT DETERMINES
THAT $0% OF THE ALICWABLE FLAMATH RIVER BASIN SPORT CATCH HAS BEEN TAKEN BELOW THE
FALLS AT COON CREEK CN THEE KLAMATH RIVER IN ANY YEARR. DEPARTMENT SHALL INFORM THE
COMMISSION, AND THE PUBLIC VIA THE NEWS MEDIA PRIOR TO ANY IMPLEMENTATICON OF THE
PROVISICONS CF THIS SUBSECTION. ¥

a/ From State of California,
California Code of Regulations for 1992, Title 14.
Resources,

Division 1.

Fish and Game Commission,

Natural
Figh and Game Commission-Department of

Fish and Game, Chapter 2, Article 3, Section 7.50 {(Alphabetical
List of Waters with Special Fishing Regulations).

b/

Subsection 13 became effective 5 November 1992.
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APPENDIX 10 Fork length distributidn of Trnity River Halchery-produced. fin-dipped falk-run steeltead trapped in the Trnky River al Wiliow Creek and
Juncuon City weirs, and that entered Tnaity River Halchery dunng the 1932-53 season.

Recovery jocabon of finclipped fisn &/
Fork Willow Creek Weir b/ Junction City Weir ¢/ Tranty River Hatchery o
mng% fem) RV LY Ad+RV Ad+LV  Ad RV LV AdsRY Ag+lY  Ad RV LV~ Ad+RV Ad+LY  Ad
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a7
89

Totais 1 12 17 47 8 ¢ 1 3 12 1 130 119 76 234 9
Meaan F1 42.0 56.8 56.4 598 622 547 452 384 835 558 551

a RV = Right venual fin clip; 1994 Drood year. released from Tnndy River Halchery on 16 March 1592,
LV = Left ventral fin clip; 1991 brood year, releasad from Trinity River Hatchery on 16 March 1992,
Ad+RY = Adipose and nght ventral fin clip: 1989 brood year, released from Trinty River Hatchery and Sawmill Pond on 18 March 1951,
Ad+LV = Agipose and leh ventrai fin clip; 1990 brood year, relsased from Tanty River Halchery on 18 March 1991,
Ad = Adipase fin Clip; unknown ongin.
b/ Trapping at Willow Creek Weir took place from Julian week 34 (20 August) through Julian week 48 {2 December) of 1992.
< Trapping at Juncuon Crty Weir took place from Julian week 21 (21 May) through Julian week 49 (8 December} of 1992,
& The fish ladder was open 11 Seplember 1992 through 28 March 1993,
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Coa ey

o Run-size eslimate . __ Spawner ascepamenls Angfer harvest
Nalural Trinity River Hatchery
Grlisa Adulls ‘Tolal  "Griisa  Adults. Tofal  Grilso Adults ~ _Taial Grilse Adulls Tatal
Year Number Percent Numbaer Fercent ~— 7 o e T -
RLIZ T T T Noeshmatas T T T T T T T Na eslimales” /s~ 1A 1,509 No estimalas
1978 190 1.0% 18,816 99.0% 19,006 29 14,384 14,413 153 3,680 3833 8 752 760 &/
1979 113 1.4% 71,964 88.6% 8,077 0 5008 5,008 113 1,658 1,771 0 1,298 1,208
1980 1,949 45 9% 2,301 541% 4,250 1,312 1,614 2926 353 547 000 284 140 424
1981 347 4.2% 7813 95.8% 8,260 242 3,362 3,604 95 2,405 2,500 10 2,146 2,156
1482 656 10.3% 5731 89.7% 6,387 J8r 31868 4,255 150 1,226 1,376 119 637 756
1983 No eslimales No astimales 228 a3c 1,158 No astimates
1004 255 94% 2.465 90.6% 2,720 140 1,354 1.494 76 736 812 i 375 414
1085 1,434 14.8% B.278 85.2% 97112 799 4,897 5,696 508 2,645 3,153 127 736 bf  B&3
1906 7,018 231% 23,403 76.9% 30,421 4335 13,91 17,706 1.461 7,083 8,544 1,222 2,049 4171
1907 4,858 5% 46,016 90 5% 50,874 25771 29.08) 31,660 1,387 8,466 5,853 894 8.467 ., 9361
1964 770 1.1% 61,972 MI% 62692 211 39,329 39,570 rr 13,905 14,282 102 8,738 - 8840
19649 502 1.9% 25,804 a98.1% 26,308 415 18,211 10616 17 4.90) 5,000 50 2.580 2,630
1940 265 4 1% 6,123 95 9% 6,308 126 2,880 3,006 104 2,433 2,537 35 810 845
1991 1940 B 0% 2191 92.0% 2.8 92 1,268 1,360 7 614 685 27 309 336
19492 1,671 41.5% 2,359 58.5% 4,030 944 42 1,886 533 1,313 1,846 194 104 of 298
Ll T T LIS N [
_::__< tiver wu::n Run Chinook z:: Slze
e - - Estimales Upstream of Junction Clty Walr _ |~ -—
TI Adulis [ D:_uo —
) Pt [ —————
H
—w..- - -
P4
i
a a0 |— - -
3
".l.sn- —_— e ee——— —_—— — e — - - - - - m——— o -
ur
20 p— - —— e — — - v mm e e o — —_— .- e
na s apimais
selmals
i . — . M
171 978 1979 1980 1984 1982 1983 1984 1905 1986 194¢
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al The 1978 sport harvesl of spring-run chinook was inllad by a salinan fisiing closure baginning 25 Augusi 1978

W The 1905 sport harvesl of adult sprng-run chingok was limiled by a closure for he taking salinon grealer than of aqual o 56 cm lotal isngth beglnning

22 Soplomber 1985,

¢l Tha 1992 sporl harves! of adull spring-run chinook was limiled by a closure lor Iha laking chinook salmon greater Ihan or equal lo 56 cm lotal length baginning

5 Novamber 1992,
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froin 1977 thiough 1992,

VY Vel URSHadin OF Junclion Cily Yeir

Run-s.. ¢ astimate Spawner escapements Angler harvest
: e Natural ___Trinity River Hatchery
Grilze _._ Adults _Total_ TGilse  _Aduts_ Yol Grise  Aduis _Toal  Grise  Adults _Tolal
_ ¥Yaar _ Number _ Percent ~ Number Percant . e e
LT No estimales No eslineles 21477 2,035 4,212 No eslimates
1970 4,299 14.0% 26 408 86.0% Jo7a7 2,974 20,374 23,348 1,325 6,034 7.359 Fizhing closure af 0
1979 Noe¢ nates No estimates 964 1,335 2,299 No estimates
1980 18,390 62.0% 11271 38.0% 29,661 16,134 7.ti2 23,306 K 2,256 4,099 6,355 h
1981 5,155 26.0% 14,673 74.0% 19 828 4,151 12,303 16,454 b/ 1,004 22370 3,374 “
1982 9,925 45 6% 11,862 54.4% 21787 5,690 9.804 15,494 b/ 4,235 2,058 6,293 "
1983 No estimales tNo esliinales 271 5,494 5,765 "
1984 4121 34 A% 7,722 652% 11,843 3,355 5556 8911 bf 766 2,166 2,932 -
1905 54,154 84 3% 10,072 15.7% 64226 33,267 71412 40,679 18,166 2,583 20,7149 2,121 7o 2798
1996 16,564 13.7% 104469  §63% 121,033 11815 83,982 95,597 3,609 15795 19,404 1,240 4,692 6,032
1987 No eslimates No estimates 245013 13,934 16,387 Na estimales
1989 10,750 21 0% A0, 427 790% 51177 5,145 20,160 25305 4,752 171352 22104 853 291% .. 3,768
1919 o973 33% 28.74) 96 7% 29.716 691 16,346 17,037 239 11,132 11,371 43 1,265 1,308
1990 457 9.5% 4,330 90.5% 4 787 83 2.9% 3.014 n 1.348 1,719 3 51 54
1991 552 76% 6679 92 4% 7.221% 338 4,088 4426 205 2,482 2,687 ] 109 118
1992 2,530 26 4% 7.054 73.6% 9.504 2,304 3,148 5452 ra}! 379 3,990 15 127 & 142
140 -- o -—- e e —
Trinlty River Fall.Run Chinook Run-Size - T ST T e e e
120 |— mw__Ss.ow Upslieam of Junclion Cily Waelr -
1w |— - ————
)
; . o]
4 8 |- - - R e T PR
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"H_
M - 80 |- A
5 I N —
w
0 |- C o -
w0 T e Tmel T
. . . 1

al Tha 1978 spor harvesl of fail-run chinook was assenlially eliminalad by a salinon fisiing closiira beginning 25 August 1978,
1) 1ha natural spawner escapament reflecls an ovarestimale dua to the unknown number of fish harvesled by anglers upsiraam of Junction Clly Welr,
c/ The 1985 sporl harves! of adull fall-run chinook was limiled by a closw e lor tha 1aking sakinon grealer than or equal lo 56 cm lotal length
baginning 22 September 1985,
& FHhe 1992 sport harvasl of adull lall-run chincok was limiled by a closura (or the laking chinook salmon greater than or equs! to 56 cm total lenglh
Leginning 5 Novamber 1992,

9re

1979 1981 1982 1983 1904

1985

YEAR

1908

1991 1992




APPENDIX 14. Cobo salmon run-slze, spawner ascapement and angler harvest eslimatas for the Trinlly River upsiream of Willow Creek Waelr
from 1977 through 19492, e -

e Runsizeestmate . Spawner ascapsments - Angler harvest
_____ _Natural i __ Trnlty River Hatchery
Gillsa _Adults  Total  Grilse  _ Aqylls " Total  Girise  Adulls Tolal Grlise  Adults Tolal
_ Year  Number ~ Percenl Number Percent "~ 7 T T
1977~ 3,106 80.5% 752 19 5% KIEL 1,756 - 35 1,781 1,230 698 1,928 120 29 149
1978 6,685 73.2% 2,447 26.8% 9,132 4,309 1,168 5477 2,376 1,279 3,655 Fishing closura a/ 0
1979 9,067 78.0% 2,557 22 0% 11,624 5,567 1,695 7,262 2,793 742 3,535 707 120 827
1980 2,459 41.0% 3,595 59.0% 6,094 954 1,817 2,771 1,545 1,778 3,323 0
1981 6144 56.0% 4,826 44.0% 10,970 3,486 1,995 5481 1,004 2,529 4,523 664 302 566
1942 2,01 17.5% 9,508 82.5% 11,529 1.158 5.097 6,255 823 3975 4,798 40 436 476
1983 536 21.2% 1,435 72 8% 1,971 295 788 1,083 192 514 706 49 133 182
1984 15,208 71.2% 4 486 22 8% 19,604 6,188 2,971 9,159 7,727 1.134 8,861 1,293 KL} 1,674
1985 9,216 23 71% 29,717 716.3% 38,913 4,798 21,586 26,364 4,237 7,549 - 11,786 181 582 b/ 763
1986 15,909 67.6% 9,063 32.4% 27,072 13,004 6,247 19,281 5402 2,589 7,991 473 227 700
1987 7.253 122% 51826 B7.7% 59079 3,975 28,308 32,373 2865 20473 23,308 413 - 2,955 3,368
1988 2,131 7.0% 36,173 93 0% 38,004 1,850 22277 24127 743 12,073 12,816 138 1,823 1,961
1949 290 1 5% 18,462 98.5% 168,152 208 13.274 12,482 77 4,893 4,970 5 205 300
1990 412 10.6% 3,485 89.4% 3897 234 1,981 2,215 173 1.462 1,635 5 42 47
1991 265 2.9% 8,859 97 1% 9,124 1G4 6,163 6,327 94 2,590 2688 3 106 109
1992 2,378 23.0% 7.961 77.0% 10,339 1,168 5,565 6,733 1,210 2,372 3,582 o 24 24
BO e e e — - e e e ——
e ]nm!y Rlver Cotia. Run Slzra Fslnnates P
- —] UpSIrearn of WIIlOw Creek Walr
. Adulls 17 Gilise S -
60 — - T . ——— . —— —————— —
]
d | e e e __ -
> 3
E} g «w |- S e i
=
2 e - N
H .
"
| i u | | |
o ) D u H H - o u _ l i__J
1917 1978 1379 1981 1952 1963 1084 1985 1588 1987 1608 989
YEAR

al The 1978 sport harves! of coho was essentially eliminaled by a salmon fishing clostire beginning 25 August 1978.
B The 1985 sport harvesi of adull coho was Himiled by a closure for he 1aking salmon greater 1han or equal o 56 cin lota! length baglnning 22 Septembar 1985

-€91~
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fram 1974 through 1992, ‘ ) .. A e e

Run-size estimate Spawner escapements I Angler harvest
Natwal Trinity River Hatchery

Grise Adults Tolal Grilse Adults  Total _Grilse Adults ~ Total ~ Grilse  -Adults _Total
Year Mumber  Percent  Number Percent
1977 No eslimates No eslimales 1.0 0 898 1928 Noeslimales
1978 5,324 72 3% 2.036 2T 7% 7.360 2,948 757 3,705 2,376 1,279 3,655 Flshing closure a/ 0
1979 No eslimales No estiimnates 2,793 742 3,535 No estimatas
1080 " " 1,545 1,778 3,323 "
1981 " " 1,994 2,529 4,523 "
19872 " " 823 3,975 4,798 "
1983 " 192 514 706 "
1984 10,488 B5 4% 1,797 14 6% 12,285 2,761 663 3.424 1.727 1,134 8,861 0
1985 8,064 35.89% 14,398 B4.1% 22,462 3,827 6,849 10,676 4,237 7,549 11,786 0
1986 13,168 67 6% 6,312 324% 19,480 7.766 3,723 11,489 5,402 2,589 7,991 : 0
1987 No astimales No estimates 2,865 20,473 23,338 No sstimates
1988 1,529 58% 24 841 94.2% 26,370 723 11,929 12,652 743 12,073 12,816 63 839 902
1989 196 1.6% 12,429 98 4% 12,025 118 7.461 7,579 i7 4,893 4970 1 75 76
1940 230 10 6% 1,947 89 4% 2477 57 485 542 173 1,462 1,635 0 0 0
1991t 131 3 3% 3 8055 U6 7% 3,996 a2 1,282 1.284 98 2,540 2.6G88 1 23 24
1992 1,539 27 1% 4,144 12 9% 5 68) 379 V772 2,101 1,210 2,372 3,582 4] 0 0

10 e

Trinity River Coho Run Stze Eslimates
Upstream of Junction City Weir

W Adults () Grlise

,_,
FPGUSanIs

A

1y 19

no no no
alimsle - - wslinmle > estimate
0 L . JE T | 1 % [ - SRS R
1977 1948 19/9 o) h 19A2 1943 1984 1985 1986 1987 1288 1989 1990 1991 16992

YEAR
f

al The 1978 sport harvest of coho was essentially eliminaled by a salimon fishing closure beginning 25 August 1978, ™



HBpA %8810 MOTIMA JO weelsdn siejfiie Aq PeISAALEN] 11S]) O JBQIUNU LMDUNULL SLY 1) BNp BIRINSEIBA0 LR S|2a)18) juetuadease 1eumeds puyen ay L
peay@als pestpoxd-Aesniepy x)

PEBLISBIs Peonpo.d-AspDle soary Ay e

HYIA
0661 6961 a6t 1961 9861 SHBL PR €861 a6k 1861 0R61 6461 /6L 1161
— e ' R B ' 0
- apRe - P T - Spumte -
al
in
v
- - 4
z
7 %
2 m
- 474 m N
h C
7
M
m
o
c_J HOM AIEID MOYIA 1O tirnSdn Sojeums
n BZIS-UNY PEROYBIS UNI-(JE 4 18R Aty |
- L . .
i b LT PR, — - -— —- - —_ oy
ZBZ 991 9zl GG 5Z Otk 6622 orsl 664 9ra'n %8 95 LELl %Z th Sied 7RG
ore'e grr Lgo's FAS AN “ 166
0EZ'} 0E6 HaL'E REE'S . 066G
BL5E GYL'Y £e6az W7 . Gin
. 8 92614 Eb2'ZE SIUBUOdILOD PIWAIRYXEL] JO) SBIBUNSA O guhi
- 200'¢ “ " 461
. 08’ - - a6l
seelll}se ON LGb SPLIHSO ON SHBUHISS ON CHGI
L9z’ r42} ocr'y £en'd - LI
SPE'E 665 195’9 S09'g  susunduios piwiseydey 0| SeIRS8 ON  EHGE
656G'1 BSE') LOS ¥ BL P9 pue’s 608’9 126 7650} %008 92’8 %0 07 901z cHGL
SEewnse oN F00'H ZHh 268 sejeuse ON sejel|se oN LEGL
A 180’z Skl 500’2 201 E06') £95'61 29b'y1L lolr's r60'GE %€ 99 SP9'9i %L EE 69b'8 0phi
. Z¢8E £s 6¢¢ . " 6/61
. £89 gS 8c9 . . g6l
__ SBjPwNse oN s82_ 8, &%z smense oN N SE|EWNSE ON ) L6}
e B . Pl Ew..@m.n._.i.::_._z uetled  Jequiny wa)
[e10) P Keyoer _B|log  pim ._c@c.o_.mz _m|eol pis Em::.u: 9 PIM re Aieyojey
bm.ﬂm_mz J8ATY m__cth jemeN

T T wsemieysmbuy oklenso joeumeds SIBHNST A7IS 1Y

- o ’ Z66 MBhONG 2 161 Wy
NS ROBID AOJIN 1O RSN Janiy AU ey o) SeleUT iseAe ABUR DUR MLBGRISE JBUMBAS ‘DZIS-LIEL PEOLIA0IS Wu-e 4 gL XN



-156-

APPENDIX 17 Fall-nun sleallead run-size, spawnar ascapement and angter harvest! eslimales lor the Trinily Rlver upsiream of Junclion Clly Walr

from 1977 Ihrough 1992,

... Runsize estimate o ____ Spawnerescapsmenls Angler Harvest
I _Matral - Trinlly River Halchary
Hatcheryal  Wildb/ Halchary  Wid  Tolal  Hatchery Wid  Tolal  Halchery _Wild  Tolal
Year Number Percant  Number Percent Totat
1977 No aslimaies No eslinales 769 16 285 No eslimales’
1978 3,965 I8 0% f,469 62.0% 10,434 3.059 4602 7,662 628 55 683 278 16811 2,089
1979 No astimates No eslimales 329 83 382 No eslimates
1980 - . ' 1,803 102 2,005 -
1901 . . 892 112 1,004 ’
1962 : - 634 79 713 -
19823 . . 599 .
1904 " " 142 n
1985 * - 461 *
1986 " " 3,780 "
1987 - b 3,007 “.
1980 No eslimalas for halchery/wild componemt 7,907 7.090 of 817 *
1489 - 13,574 £.596 4,765 2213
1404 - 3.296 1,955 930 411
1991 - 2,285 1,355 446 484
1992 No estimales No astirmatas 455 No eslimates
15 - - e e — [
Trinity River Fall-run Steslhead Run-Size
Eslimates Upstream of Junction Cily Woeir cT T
(Y 0 -
u.’
,' e
[} -
L
< K
z
=
a0 sl - - e
nlcr:-io B m:?m T T e ..:....
o RO 1 [ SO _t 1 t ¥ Y S R
1971 1978 1979 1980 1981 1902 1981 1984 1985 19488 1oar 1948 1940 1990 1991 1992

ai Trmily Rivar Hatchory-produced sigeihaad.
i Maturally-produced sleolhead

¢/ Tha natural spawner escapement rallacts an averastimala due lo the unknown number of fish harvesled by anglers upstream of Willow Cresi Waeir.
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TRINITY RIVER BASIN SALMON AND STEELHEAD MONITCRING PROJECT
1292~-1993 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

by
Mark Zuspan and EA4 Miller

ABSTRACT

Between 1 July 1992 and 30 June 1993, the California Department
of Fish and Game's Trinity River Project marked (adipose fin-
clipped and binary coded-wire tagged) five groups of chinook
salmon (Oncorhynchus tshawytscha) and one group of coho salmon
(0. kisutch) at Trinity River Hatchery. The fish were released
into the Trinity River through the hatchery release facility. We
effectively marked 325,835 spring-run and 307,332 fall-run
chinoock salmon, and 53,058 coho salmon.

Recovery operations at Trinity River Hatchery captured 921
adipose fin-clipped chinook and coho salmon. Coded-wire tags
were recovered from 161 spring-run and 305 fall-run chinook
salmon, and 321 cocho salmon.

Run-size, in-river angler harvest, and spawner escapements of
marked spring~ and fall-run chinook, and coho salmon of the 1987
threocugh 1990 brood years are presented. Complete returns are
only available for both runs of chinook from the 1987 brood year,
returning as two- through five-year-olds, and for coho from the
1989 brood year, returning as two- and three-year-olds.

We estimated that 210 spring-run and 547 fall-run chinook salmon
from the 1987 brood year returned to the Trinity River basin
upstream of Junction City Weir and Willow Creek Weir,
respectively, as two- through five~year-olds during the years
1989 through 1992. We also estimated that 461 marked coho salmon
from the 1989 brood year entered the Trinity River basin upstream
of the Willow Creek Weir during the 1991 and 1992 seasons.
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JCB OBJECTIVES

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

INTRODUCTION

During the pericd 1 July 1892 through 30 June 1993, the
California Department of Fish and Game's (CDFG) Trinity River
Project marked and released chinook salmon smolts and yearlings,
and one-year-old-plus (yearling+) coho salmon 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 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 BY's 1987 and 1988,

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 18589.

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
1991-92 season (Heubach and Miller 1994). 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 tagging shed through which water from the pond was
circulated. We dip-netted approximately 25 fish at a time fror
the holding tank into pans containing an anesthetic solution o
tricaine methanesulfonate. Once anesthetized, we marked the fish
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by removing their adipose (Ad) fin, and injected a coded-wire tag
(CWT) into their rostrum with a Northwest Marine Technologies
Mark IVY tagging unit. Spring chinoock smolts received half-
length tags, while all other salmon 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., 1If 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 guality 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.

Coded~wire Tag Recovery

The TRH fish ladder was open from 11 September 1992 through
28 March 1993. Hatchery personnel conducted fish sorting and
spawning operations two days per week.

Fish were sorted by species and spawning condition. Each fish
was examined for external tags? and fin-clips, and its sex and

FL (cm) were recorded. Ad-clipped fish 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 fron

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

¢ Trinity River Project personnel tagged returning salmon and
steelhead as part of Job IV activities.
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its unique fin-clip. These dates were used in Chapter IV to
docunent 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 and given to the CDFG/Ocean Salmon Project for tag
extraction and decoding. We were provided with a computer file
of the CWT data for editing and analysis.

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, and
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. 102).
The same sets of eguations employed during the 1991-1992 season
were used to determine run-size, harvest, and spawner escapement
(Heubach and Miller 1994).

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

NWADdip NHpowr
Newr = X X N size eatimae
NW NH,o
where, No; = 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 and a CWT; NH,,, = total number of Ad-clipped
salmon observed at TRH; and N ..o = Tun-size estimate.

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:

NHeorr oy

Fowt prop
NHroowr

where, For,., = fraction of the salmon population with a specific
CWT code; and NHwr,., = 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 eguation:

Newrpaw = Newr X Fewr pop
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where, Nwi,., = estimated total number of salmon of a specific
CWT group.

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

SFﬁWnu Nﬂﬂwu X Nhnénuuhm

where, SFour = number of salmon of a specific CWT group caught
in the Trinity River sport fishery; and Nyneme amswe = harvest rate
estimate.

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

NCWTW = NCWTm - SFC‘WTm

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

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

- N}{Cﬁfrm

where, Noarauueawse = the estimated number of a specific CWT group
contributing to natural spawning escapement.

Nmmm = NC‘W‘I‘m

All estimates for spring and fall chinook are for the Trinity
River upstream of Junction City Weir (JCW) (river km [RKM] 136.5)
and Willow Creek Weir (WCW) (RKM 47.0), respectively.

RESULTS AND DISCUSSION
Fish Marking and Release

Five groups of chinook salmon reared at TRH, totaling 633,167
fish, were effectively marked (Ad-clipped and CWTed), and
released into the Trinity River from the hatchery during October
1992 and June 1993 (Table 1). One group of spring chinook
yearlings and two groups of fall chinook yearlings were released
in October 1992. All three groups were from the 1991 BY. The
two groups of yearling fall chinook were released as a replicate
tag-experiment to determine variability in the numbers of CWTed
fish caught in the fisheries and returning to the hatchery.
Spring and fall chinook smolts of the 1592 BY were released in
June 1993. We also marked coho from the 1991 BY at TRH. The
cocho were released into the Trinity River in March 1993

(Takle 1}.
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3 1. Coded-wire lagging and release of spring- and fall-run chinoo!

1 coho salmon from Trinlty River Hatchery, 1992-93 season. a/

Extrapolated o o Release data o
Tolal shed tags & Number No.

CWT b/ Bi-~d number  Mortallty  __poorfin-clips _ of tagged unmarked
_.code year _ lagged = Number % Numberc/ % fishd/ Dalee/ No/kg FL(mm)t/ _ fish
Spring-run chinook salmon ’
0601040106 1992 228,621 2027  09% 11556 51% 215038 06/15/93 979 935 273,181

065658 1991 112,167 300 03% 1,070 1.0% 110,797 10/02/92 18.0 1589 264,504
Total spring-run: 340,788 2327 07% 12626 = 3.7% 325835 537685
Fall-run chinook salmon

065733 1992 216,059 1,976 0.9% 22,051 102% 192,032 06/16/93 1459 769 2,150,005

065731 1991 58,925 200  0.3% 145 0.2% 58,580  10/02/92 21.3 1455 415,850

065732 1991 56,920 200 04% 0 00% 56,720 10/02/92 213 1455 402,646
Subtotal yearlings: 115,845 400 0.3% 145 0.1% 115,300 818,496
Total fall-run: 331,904 2376 07% 22,196 6.7% 307332 2,968501
Total chinook: 672,692 4,703 0.7% 34822  52% 633,167 3,506,186
Coho salmon |

065662 1991 54,353 162  0.3% 1,133 2.1% 53,058 03/29/93 176 165.2 331,497
Total Saimon: T727.045 4865 0.7% 35855 4.9% 686,225 “3837.683

al Alireleases were made into the Trinity River from lhe hatchery release facility.

b/ CWT = coded-wire tag.

¢/ Numbers of unmarked fish were calkculated from percenlages of unmarked fish ohserved In samples taken before releass and the lotal
numbers of marked fish excluding morialities.
d/ The number of lagged fish released = the lotal number of fish marked minus the mortality and the extrapolated number of fish
with shed tags or poor fin clips.
e/ Chinook salmon released in June were smolts, those released In Oclober were yearlings. Coho releases wete yeatling-plus flsh.

fi FL = Average fork length.



-163-

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

Coded-wire Tag Recovery

We recaptured 921 TRH-produced, Ad-clipped chinook and coho
during the 1992~-93 season. These consisted of 140 male and 78
female spring chinook, 184 male and 160 female fall chinook, and
262 male and 97 female coho (Table 2).

CWTs were extracted from 787 of the 921 Ad-clipped salmon
recaptured. These were from 161 spring chinook, 305 fall
chinook, and 321 coho.

In addition to the CWTs from TRH-produced fish, we also recovered
four CWTs from fish tagged by the Trinity Fisheries
Investigations Project {another element of CDFG's Klamath-Trinity
Program). These were naturally produced chinook captured and
tagged in the mainstem Trinity River from the BYs 1988 and 1989
(one fish each), and 1990 (two fish) (see Chapter II).

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

-run inook Salmo

We estimated the run-size, angler harvest, and spawning
escapement of the eight spring chinook CWT groups returning to
the Trinity River upstream of Junction City Weir this season
{Table 3). CWT group 066147 was the only spring chinook group
(1987 BY smolt release) returning to TRH with a completed life
cycle (ages two- through five-years-old). These fish were raised
at an off-site facility while Trinity River Hatchery was being
modernized. There were no 1987 BY yearling spring chinook
raised. The overall return rate of CWT group 066147 was 0.113
percent, with three- through five-year-olds comprising 0.080
percent of overall returns (Table 3, Figure 1).

The other CWT groups have not yet completed their life cycles,
but in general, the yearling release groups are returning as
adults at rates at least three-times greater than their smolt
release counterparts (Table 3, Figure 1). The 1989 BY smolt
release group (CWT 0601040102) has, s¢o far, had very poor return
rates with 0.003 percent returning as three-year-olds. The
comparable yearling release group (CWT 065639) returned as three-
year-olds at almost 30 times that rate (0.087 percent).

It should be noted that CWT group 065639 may be composed of both
fall and spring chinocok. This group, from the 1989 BY, was
tagged and released as yearling spring chincok (Heubach, et al.
1992). However, based on their entry dates at TRH, it appears
likely that over 50% of the returning fish from this group were
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lable 2 Helease and recovery dala for adipose lin-chpped chinook and coho safmon recoversd at Trinily River Hatchery (TRH)

nng the 1992-93 season,

. . i oe.... Releasedata . Recovery data
CWT a/ Egg Brood Siza Males Females
_code  source year Dale  Number (NoJkg) Site No. FLb/  No. FLb/ TotalNo.
Spring-run chinook salmon
066147 TRH 1087 05/23/88 185718 1870 Sawmill rearing ponds 0 - 2 80 2
066149 TRH 1588 05/26/89 181.698 182 6 TRH g 76 4 74 13
066148 TRH 1988 10/124/89 98 820 293 TRH 21 77 30 71 51
065639 TRH 1989 10/01/90 102,555 253 TRH ar 30 15 65 52
0601040102 TRH 1986 05/18-21/90 186,413 189 6 TRH 2 67 1 61 3
0601040103 TRH 1990 05/28/91 196,908 158 4 TRH 36 47 0 - KI3]
065636 Tk 1990 10/08/91 48 553 218 TRH 1 37 0 . 1
065640 TRH 1990 10/08/91 46,088 218 TRH 3 43 Q - 3
100000 o/ df N 63 26 72 57
Spring-run chinock salmon lotals: 140 78 218
Fall-run chinook saimon
065633 TRH 1987 06/G2/68 172,980 2574  Ambrose rearing ponds 0 - 2 81 2
065631 TRH 1987 10/28/88 92,300 19.6 Ambrosae rearing ponds 2 85 5 85 7
065635 TRH 1988 06/12/89 194,197 161.0 TRH 7 81 12 75 19
065522 TRH 1988 11/01/89 22,234 156 TRH 3 80 2 74 5
065523 TRH 1988 11/01/89 24101 178 TRH 5 76 7 74 12
065632 TRH 1988 10/27/89 97.569 341 TRH 76 76 a7 73 163
0601040101 TRH 1989 05/18/90 201,622 3439 TRH 3 61 6 63 g
065634 TRH 1989 10/15-16/90 97,810 213 TRH 29 57 1" 61 40
065637 TRH 1989 10/16/90 23,628 17.6 TRH 12 60 5 61 17
065641 TRH 1989 10/16/90 22.540 18.2 TRH 12 60 9 61 2
065638 TRH 1950 10/09/91 103,040 257 TRH 10 42 0 - 10
100000 cf ef 25 63 14 66 39
Fall-run chinook salmon totals: 184 160 344
Coho salmon
065660 TRH 1989 03/18/90 51,088 264 TRH 75 61 4 63 152
065657 TRH 1990 04/03/92 52,233 157 TRH 163 43 6 49 169
10000¢ ¢+ TRH 24 53 14 58 38
Coho salmon totals: 262 97 359

al CWT = Coded-wiretag. S
b/ FL = Average fork length

c/ 100000 = No CWT found or it was lost during recovery.

d/ Assumed to ba spring-run chinook from their entry dates inte Trinity River Halchery.
e/ Assumed to bae fall-run chinook from their entry dalas into Trinily Rivar Hatchery



Table 3. Run-size, percent return, in-river sport catch and spawner escapement estimates for Trinity River Hatchery-
produced, coded-wire-tagged spring-run chinook salman returning to the Trinity River upstream of Junction City Weir during
the period 1989 through 1992,

o Release data o o o L Estimated returns B

CWT o/ Brood Run-  %of  River Spawning escapement
___code year Dateb/  Number Sile _ Age size release harvest TRH</ _Matural _ Total |
066147 1987 05/23/88 185,718 Sawmill 2 61 0.033 6 6 43 sy

Pond 3 112 0.060 15 55 42 97

4 ¥ 0.018 5 13 16 29

5 3 0002 0 2 A 3

Totals: o/ 210 0.113 26 76 108 = 184

Total adults: e/ 149 0.080 20 70 59 129

066149 . 1988 - . 05/26/89 . 181,698 TRH 2 30 0.017 A2 24 26

3 34 0019 5 430016 29

4 22 0.012 B RSO b R - DA & |

066148 1988 10/24/89 98,820 TRH 2 0 0 0 0 0 0

3 23 0.023 3 9 11 20

4 87 0.088 4 51 32 83

0601040102 - 1989 06/18-24/90 186413 TRH 2= Q- * 0 7 0. .0 - Q@ 0

3 50000030 0 8 o 2 ol B

065639 1989 10/01/90 102,555 TRH 2 g 0.009 1 6 2 8

3 89 0.087 4 52 33 85

0601040103 1990 /. " 05/28/91, 198,908 TRH 2 062 003 Tt 36 s 19 55

065636 1990 10/08/91 48553 TRH 2 2 0.004 ) 1 1 2

Q66640 . . 1990 ., 10/08/91° 7, 46,088 TRH 2 . 5 0011 1 a S 4

|

al CWT = coded-wire tag.

b/ Chinook salmon released during May were smolts, those released in Oclober were yearlings.

¢/ TRH = Trinity River Hatchery.

d/ Totals are presented only for brood year 1987. These fish have reached five years of age and are considered to have
completed their life cycle,

e/ The term "adults” means chinook aged three- through five-years-olds.

-499T-
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Figure 1. Trinity River in-river return rates for Trinity River
Hatchery-produced, coded-wire-tagged (CWT), spring- and fall-run
chinock salmon of brood years {(BY) 1587-19590 during the years °~ "85
through 1952



-167-
actually fall chinook (see Chapter IV, p. 123).
=runp €hinoo o)

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

Two CWT groups (065633 and 065631) completed their life cycles
this season. Both of these groups, from the 1987 BY, were reared
off-site at the Ambrose Ponds during hatchery modernization. The
overall return of three- through five-year-olds for the yearling
release group was about 10 times that of the smolt release group
{(0.385 vs. 0.040 percent, respectively) (Table 4, Figure 1}.

The CWT group of 1988 BY yearlings {CWT 065632) returned at a
rate of about 15 times greater than its smolt release counterpart
(CWT code 065635) (Table 4, Figure 1). This was for overall
returns of three-~ and four-year-old fish. Some returns can be
expected during the fifth year.

Two 1988 BY fall chinook CWT groups (CWT 065522 and CWT 065523)
were used in a feed-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 vendors. The adult return rates
for these two groups are essentially identical (0.186 and 0.188
percent), although there appeared to be a difference in the age-
at-return of the adults (Table 4, Figure 1). No two-year-old
fish of either group were recovered.

TRH personnel repeated the feed-experiments with the 1989 BY, CWT
groups 065637 and 065641. The return rates for both two- and
three-year-old fish were higher for the CWT group 065641 (Table
4, Figure 1).

Coho Saimon

Only two CWTed coho groups returned to the Trinity River upstream
of Willow Creek Weir this season. The overall return of the

1989 BY CWT group 065660 was 0.902 percent. This was composed of
0.893 percent three-year-olds and 0.010 percent two-year-olds
(Table 5).

Two-year-clds from the 1990 BY (CWT 065657) returned at a
relatively high rate of 0.971 percent (Table 5). It is unknown
if the high return rate of these fish as two-year-olds will also
be seen in high returns of this group as three-year-olds.
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Table 4. Run-size. percent retumn, in-river sport catch and spawner escapement estimates for Trinity River
Hatchery-produced, coded-wire-tagged fall-run chinook salmon returning to the Trinity River upstream
of Willow Creek Weir during the period 1988 through 1992

Release daia Estimaled returns
CWT a/ Brood Run- % of River Spawning escapement
code year Dateb/ _ Number  Sile Age size release harvest TRH & Naturai Total
065633 1987 06/02/88 172,380 Ambrose 2 60 0.035 4 10 46 56
Pond 3 3 0023 1 16 22 a8
4 26 0015 4 1 11 22
5 4 0002 90 2 2 4
Totals: &/ 129 0.075 g 39 B1 120
Total aduits: e/ 69 0.040 5 29 35 64

s L B e e R

Totals: d/
Total adults: e/

065635 1988 06/12/B9 184197  TRH
3 54  0.028 8 23 23 46
4 34 0018 1 19 14 33

0655221/ 1988 11/01/89 22,234 TRH

0601040101 1989 05/18/90 201622 TRH 2 5 0002 1 2
3

i6  0.008 0 9

065634 . 1989 10M5/m0 - 87810  TRH . 2 . 9. 0008 " 1
3 .72 0074 © 2 .70
0656371 1989 10/16/50 23625  TRH 2 2 0008 0 1 3 2
3 30 0427 1 17 12 29

065638 1980 10/09/9% 103,040 TRH

a/ CWT = coded-wire tag.

b/ Chinock saimon releasad dunng May or June were smolts, those released in October or November were
yearlings.

¢/ TRH = Trinity River Hatchery,

d/ Tolals are presented only for brood year 1987. These fish have reached five years of age and are
considered to have completed their iife cycie.

&/ The term “adults” means chinook aged three- through five-years-olds.

1/ Tagged and refeased by Tnnity River Halchery personnel.
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Table 5. Run-size, percent return, sport catch and spawner
escapement estimates for Trinity River HKatchery-produced, coded-
wire~tagged coho salmon returning to the Trinity River upstream of
Willow Creek Weir during the 1992 and 1993 seasons.

Estimated retumns

Release Data Spawiing escapement
CW1 8/ Brood Run- % of River
code  year Date Number Sita  Age gsize releass harvest Hatchery Natural Total
065660 1989 03718791 5T.088 TRH = 2 5 010 0 5 0 >

3 456 893 38 12 6 298
Totals: b/ 461 902 58 157 246 403

065657 1990 04/03/92 52,233 TRH 2 507 971 0 169 338 507
8/ CWT = coded-wire tag

b/ Totals are presented only for brood year 1989, These fish aave reached three years of age and are
considered to have completed their life cycle,

RECOMMENDATIONS

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 1993-94,.
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CHAPTER VI

JOB VI
SURVIVAL, AND CONTRIBUTIONS TO THE FISHERIES AND SPAWNER
ESCAPEMENTS MADE BY STEELHEAD PRODUCED AT TRINITY RIVER HATCHERY

by

Bernard C. Aguilar

ABSTRACT

Staff of the California Department of Fish and Game's Trinity Fisheries
Investigations Project conducted a steelhead, Oncorhynchusg mykiss, marking
program at Trinity River Hatchery from 5 January through 2 April 1993. Unique
combinations of fin clips were given to each group of fish to permit
identification of brood year upon recapture. Thig season we marked 15,665
steelhead held over from the 1991 brood year with an adipcse and right ventral
fin-clip, 13,582 of which were effectively marked and released as two-year-
olds. We also marked 324,875 steelhead from the 1992 brood year with an
adipose and left ventral fin-clip, 323,583 of which were effectively marked
and released as yearlings.

We checked 1,000 steelhead from the 19%1 brood year and 6,470 from the 1992
brood year for fin-clip accuracy prior to release. We found 0.5% from brood
year 1991, and 0.11% frem brood year 1992, with poor fin clips.

We monitored adult steelhead returning to Trinity River Hatchery from

14 September 1992 through 28 March 1993, when we determined migration to be
completed., During that time 586 steelhead returned to Trinity River Hatchery,
of which 96.9% (568/586) were fin~clipped.

Steelhaad were alsc checked for fin clips as they entered through the Willow
Creek and Junction City weirs. oOne hundred-ninety steelhead were observed at
the Willow Creek Weir, of which 44.7% (B5/1%0) were fin-clipped. Twenty-nine
steelhead were observed at the Junction Clity Weir, of which 58.6% (17/29) were
fin-clipped.
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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 aimed at
increasing adult returns.

INTRODUCTION

The completion of the Trinity River Division of the Central
Valley Project (15 May 1963) blocked access to a significant part
of the historic steelhead spawning and rearing habitat in the
Trinity River basin, and resulted in significant downstream flow
reductions. Project-induced reduction in fishery habitat and
flow are among the factors contributing to the decline of annual
runs of steelhead.

In October 1984, U.S. 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 wWildlife Restoration Act,
authorized the expenditure of $57 million over a 10-year period
to implement restoration of fish and wildlife populations to pre-
dam conditions.

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 from 1978 through 1881 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).

This year, staff of the California Department of Fish and Game's
(CDFG) Trinity Fisheries Investigations Project (TFIP) marked
steelhead produced at Trinity River Hatchery (TRH) as part of the
first phase in meeting the Job Objectives. The second phase
included the monitoring of adults returning to TRH.

METHODS
Hatchery Marking Operations

Steelhead Brood Year Selecticon and Growth

Steelhead from the 1991 and 1992 TRH brood years (BY) were
available for marking this season. Fish of each BY were
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monitored throughout the season to ensure that groups being
warked would meet the hatchery minimum release~size requirement
of six inches. Growth was monitored and recorded by hatchery
staff during weekly standard weight counts (number of fish per
pound), an operating preocedure used to determine the amount of
foocd given to fish following feed manufacturers' recommendations
(Gary Ramsden, Manager, Trinity River Hatchery, CDFG, pers.
comm.). The average weights of individual fish reported in this
Chapter were based on these weight count data from TRH feeding
schedules. Project personnel also culled fish while marking,
placing smaller fish into holding tanks until they could be moved
into hatchery ponds for further growth.

Fish Marking and Release

A crew of four markers from CDFG's TFIP marked steelhead at TRH
inside a 3-m X 3-m wooden shed , positioned directly over the
hatchery ponds. The shed contained a four-station marking table
and a circulating fresh-water holding tank of 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 was located in the center of the marking
table and was used to hold fish immediately before marking. Each
station was equipped with a manual counter to count each fish
rarked.

The marking shed was equipped with a recirculating tricaine
methanesulfonate (Ms-222V) system (appraoximately 76 liters),
which was changed at least once per day with fresh MS-222
solution. This system used 1% cups of MS=-222 per week, and was
was installed to minimize fish mortality caused by overdosage of
anaesthetic. Carbon dioxide (CO,) was used to anaesthetize the
last group of steelhead marked (approximately 4,600 fish) on 2
April 1993, since they were to be released before the 21-day
holding pericd required by MS-222 use, Fresh-water and MS-222
solution temperatures were monitored regularly throughout the
day.

Marking of steelhead involved anaesthetizing them with Ms-222,
removing one or more of their fins by clipping, and releasing
them into a pond reserved for marked fish. A combination of
right ventral (RV) or left ventral (LV), and adipose (Ad) fin
clips were used to differentiate fish from each BY and age-group-
at-release. Fish marked this year from the 1991 BY were given an
Ad+RV fin clip to be released as two-year-olds, and those from
the 1992 BY, an A4+LV fin clip to be released as yearlings. We
randomly checked steelhead one to four times per day throughout

1/ The use of brand names is for identification purposes only, and
does not imply the endorsement of any product by CDFG.
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marking to see how well the fins were being removed. A sample of
fish was netted as they exited the marking shed and checked
before they entered the hatchery ponds.

We also examined a larger sample of marked steelhead immediately
prior to release to determine fin-clip quality and fish size.
Fish were anaesthetized with MS-222, measured to the nearest mm
fork length (FL), and fin-clips were inspected. These fish were
placed in a separate holding pond, and released after 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 (Stuart 1958; Eipper and Forney
1965; Jones 1979). Fins which are less than one-half-removed are
likely to regenerate, and may appear distorted at the location of
the clip. Unless persons checking for fin clips specifically
look for distorted rays, fish that were actually marked may be
unrecognizable. 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 release total. Numbers of fish released from TRH were
estimated by TRH personnel using standard weight counts on a
subsample ¢of each marked group.

A sample of marked fish was checked for health and general
condition through an autopsy conducted by a CDFG Fisheries
Pathologist. A complete organoscmatic analysis was done and
results are on file with the CDFG Region-I pathologist. Results
in this report are confined only to general remarks made by the
pathologist. Fish were also inspected for general condition
during the hatchery mark-evaluation process by Project personnel.

Recovery Operations

Recoveries of returning marked steelhead were conducted at TRH,
river kilometer (RKM) 179.8, and downstream at two trapping
locations; Junction City Weir (42.7 km downstream from TRH), and
Willow Creek Weir (131.4 km downstream from TRH). Project
personnel examined fish for fin clips, measured each to the
nearest cm FL, and recorded its sex. Trinity River Project (TRP)
personnel operated the Junction City and Willow Creek weirs,
where they examined steelhead for fin clips, measured each to the
nearest cm FL, recorded its sex, spaghetti~tagged each, then
released them back into the mainstem Trinity River. Scale
samples were taken from steelhead at all three recovery
locations.
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RESULTS AND DISCUSSION

Hatchery Marking Operation

tee a ood a t
Brood Year 1991 (Two-year-olds). Approximately 15,000 fish

were held over from the 1992 marking season because they did not
neet the minimum release size. Fish from the 1991 BY were reared
at TRH, marked this season, and released as two-year-olds.

according to TRH feeding schedule records, progressive growth
occurred throughout the rearing perioed. During April 1992, the
average weight of each fish was 30.2 g, and increased to 378 g by
the release date (Figure 1).

Broo ear 1992 (Yearlings). According to TRH feeding
schedule records, the 1992 BY fish also grew progressively
throughout the rearing cycle. Smaller grade fish were constantly
culled and kept in separate hatchery ponds throughout rearing.
Smaller fish were probably from eggs that were spawned out last
(Laird Marshal, Assistant Manager, TRH, CDFG, pers. comm.). We
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FIGURE 1. The average weights of two-year-old steelhead from the

1991 brood year reared at Trinity River Hatchery from 8 April 1992
through 8 March 19%3.
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identified four different size~-classes in this BY from TRH
feeding schedules. After 24 December 1692, we combined the three
larger classes into two, and then into one size-~class after 28
January 1993, when average individual weight of fish converged at
65 g. Smaller grade fish were recorded as a separate size-class
throughout rearing. The average weight of fish from this BY on
the date of release was 103.8 g for the larger steelhead, and
63.9 g for the smaller steelhead. Fluctuations seen in recorded
size are probably the result of constant grading by TRH personnel
(Figure 2).

ig arki Release

This is the fourth consecutive season that Project personnel
completed marking and release operations at TRH. To date, we
have marked five BYs with a combination of various fin clips
{Appendix 1}.

Brood Year 1991 (Two-year-olds). We completed marking a
total of 15,665 fish from the 1991 BY this season with an Ad+RV

fin-clip combination on 5 January 1993, and released them as

Emnl ler grade fish
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FIGURE 2. The average weights of yearling steelhead from the 1992
brood year reared at Trinity River Hatchery from 1 July 1992
through 8 April 199%3. Weights of the three larger groups ws O
combined after 28 January 1993.
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two-year-olds. Releases were made into the mainstem Trinity
River at TRH, the old weir site (RKM 178.6), and at 0ld Lewiston
Bridge (RKM 176.9). Three release locations were chosen to allow
increased angling opportunities over a wider area, and minimize
residualism {(Laird Marshal, Assistant Manager, TRH, CDFG, pers.
comm.). The average size of these fish upon release was 2.6
fish/kg (Table 1).

TABLE 1. Summary of Trinity River Hatchery steelhead marking and release for the
1592-93 seascn.

Releage group

Fin-
Numbers clip Size at
Brood year Age clipped type , Raleapa date release
(# fish/kg)
1991 Two-yr-old 15,665  Ad+RV 4/12/93 2.6
1992 Yearling 320,192  Ad+LV 4/12/93 9.7
1992 Yearling 4,683 hd+1V 4/12/93 15.7

2/ Fin clips were right ventral (RV) or left ventral (LV), and adipose (Ad).

During the hatchery mark evaluation procedure, we checked 1,000
steelhead from this BY and found some dorsal and caudal fin
erosion, and scale loss; an organosomatic analysis was not done
because of the limited number of fish. O©Of the 1,000 fish
examined, we found 0.5% (5/1000) were poorly fin-clipped. Six
hundred of the 1,000 fish were measured. According to TRH fish
planting estimates, they released a total of 13,650 fish from
this BY; thus we estimated 2,015 mortalities occurred during the
rearing period. Altogether, 13,582 steelhead from this BY were
considered effectively marked (Table 2). At release, FLs ranged
from 184 mm (7.2 in) to 421 mm {(16.6 in), and averaged 322.1 mm
(12.7 in) with a sample SD of 4.02 (Figure 3).

o ear 1992 e ings). We marked steelhead from this
BY with an Ad+LV fin-clip combination from 14 January through 2
April 1993. Throughout this period TRH personnel continually
graded fish according to size. Between 14 January and 5 March,
we marked a total of 320,192 steelhead. The approximately 5,000
fish remaining were considered too small to fin clip, so marking
was temporarily halted. We marked the remaining 4,683 fish from
this BY on 2 April, giving us a total of 324,875 fin-clipped
yearling steelhead for the season. The average size of these
fish was 9.7 fish/kg for the larger fish, and 15.7 fish/kg for
the smaller grade fish (Table 1).
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TABLE 2. Summary of hatchery mark evaluations for steelhead fin-
clipped between 5 January and 2 April 1993,

Release group

Estimated Fin- Numbers
Brocd numbexse clip Numbers % Poor effectively
year Age released type? evaluated clips marked¥
1991 Two-
year-old 13,650 Ad+RV 1,000 0.5 13,582
1992 Yearling 323,939 Ad+LV 6,470 0.11 323,583

a/ Fin clips were right ventral (RV) or left ventral (LV), and adipose (Ad).
b/ Number of effectively marked fish = number released X ((100 - % pocr
clipa)/100).

20 |

Number Measured
o
I
1
}

1835 205 225 245 283 285 303 325 3435 38S 385 405
1585 215 235 255 275 295 315 335 355 375 383 415

Fork length Cmm)

FIGURE 3. Length frequency distribution of fin-clipped two-year-
old steelhead from the 1991 brood year released from Trinity Ri
Hatchery on 12 April 1993.
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We examined a subsample of 6,470 steelhead from the 1992 BY to
see how well they were marked, and found 0.11% (7/6470) with poor
fin clips. Comparing TRH fish planting estimates with the total
number of fish marked, we estimate 936 mortalities occurred
during the rearing process. An estimated 323,583 steelhead from
this BY were effectively marked and released into the Trinity
River at TRH. (Table 2).

0f the 6,470 fish examined, we measured 2,870 (44.4%). Average
FLs for the two size groups were determined separately. Smaller-
sized fish made up 18.4% (527/2870) of our measured sanmple. Fork
lengths of this size group ranged from 76 mm (3.0 in) to 151 mm
(5.9 in), and averaged 124.8 mm (4.9 in) with a sample SD of
1.41. Larger sized fish ranged from 152 mm (6.0 in) to 291 mm
(11.5 in), and averaged 198.1 mm (7.8 in) with a sample SD of
1.96 (Figure 4).

A subsample of 20 fish was collected at TRH prior to release by
the CDFG pathologist. An organosomatic analysis was done and
results were determined by autopsy. Results showed some dorsal
and caudal fin wear and scale loss; however, their overall
general condition upon release, determined by both the
pathologist and Project personnel, appeared to be excellent.

250
Large size fish
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FIGURE 4. Length frequency distribution of fin-clipped yearling
steelhead from the 1552 brood year released from Trinity River
Hatchery on 12 April 1993.



-180-
Recovery Operations

Naturally produced juvenile steelhead migrate to sea after
spending one to three years in fresh water. They usually stay
one to two years in salt water, then return to fresh water to
spawn when they are 38 to 69 c¢m in total length. Life-history
patterns of steelhead are variable, and growth rates may vary
(Moyle 1976).

A fraction of the Trinity River steelhead run have a unique life-
history pattern in that they will stay less thanh one year in salt
water, and return to fresh water after several monthsf. These
fish are referred to as half-pounders.

In relation to life-history patterns, this was the second and
third years we expected to see returns of fish which were
released in 1990 and 1591 (1988, 1989 and 1990 BYs).
Experimental hatchery management practices aimed at increasing
adult returns were not conducted with any of these steelhead
release groups.

Trinity River Hatchery

There was a significant loss of returning steelhead at TRH thi-
year due to otter predation before recoveries could be made.
Otters took fish directly from the heclding tanks and fish trap,
where only fish body parts were occasicnally found. 1In addition
to reducing the possible recovery of marked steelhead, fewer
spawners were obtained and fewer eggs taken, which will result in
a lower number of juvenile steelhead available for marking next
season. Plans to trap and relocate some otters are being made
and will be discussed in future reports.

Project personnel monitocred steelhead returning to TRH from

14 September 1992 through 28 March 1993, when migration was
completed. During that period 586 steelhead returned, of which
568 (96.9%) were fin-clipped, making up the greater proportion of
returns to the hatchery. Of those marked fish, 119 (20.9%) had
LV fin-clips, from the 1989 BY released as yearlings or from the
1991 BY yearling release; and 130 (22.2%) had RV fin-clips, from
the 1989 BY or the 1990 BY two-year-old releases. Ad+RV fin-
clips were seen on 76 (13.0%) of the marked steelhead, indicating
they were from the 1989 BY yearling release; and 234 (39.9%) fish
had Ad+LV fin-clips, indicating they were from the 1990 BY

2/ Hopelain, J. S. Unpublished manuscript. Age, growth, and life
history of Klamath River basin steelhead (Salmo gairdnerii), as
determined from scale analysis. 33 p. Available from Calif. Dept.
of Fish and Game, Inland Fisheries Div., 1416 9th St., Sacramen’
CA 95814.
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yearling release (Appendix 1). Nine steelhead were marked with
an Ad fin-clip only, origin unknown, and 18 were unmarked. Ad-
clipped-only fish may have at one time been marked in conjunction
with a ventral fin clip, and were probably the result of poor fin
clipping and regeneration.

During the 1990-91 and 1991-92 seasons, totals of 927 and 295
steelhead, respectively, were observed at TRH. Marked fish
constituted 2.4% of the 1990-91 returning fish, and 62.0% of the
1991/92 returns. Three~ and four-year-old adults of the 1988 BY,
released as two-year-olds, composed the largest proportions of
the marked fish recovered at TRH for both those seasons

(Appendix 2).

Junction City We

TRP personnel monitored steelhead at Junction City Weir from

21 May through 8 December 1992, when migration was conmplete.
buring that period 29 steelhead were recorded, of which 17
(58.6%) were fin-clipped. O0f those marked fish, 12 (70.6%) had
Ad+LV fin-clips, indicating they were from the 1990 BY; three
{17.6%) had Ad+RV fin-clips, indicating they were from the 198%
BY; and one (5.9%) had a LV fin-clip, from the 1991 BY. One
recovery was marked with an Ad fin-clip only, and 12 were
unmarked. No RV fin-clipped steelhead were recovered at the
Junction City Weir this season.

During each of the past three 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 fin-clipped
fish seen at Junction city, however, was intermediate to the
percentages seen at TRH and Willow Creek Weir. The marked fish
recovered during the 1950-91 season could not be assigned to a BY
release group because of a questionable fin clip. Four-year-olds
from the 1988 BY made up the largest prcportion of marked fish
recovered at Junction City Weir during the 1991-92 season
(Appendix 2).

Willow Creek Weir

TRP personnel monitored steelhead at Willow Creek Weir from

20 August through 2 December 1992, when migration was complete.
During that period 130 steelhead were observed, of which 85
(44.7%) were fin-clipped. Of those marked fish, one (1.2%) had a
RV fin-clip, from the 1988 BY; 12 (14.1%) had LV fin-clips, from
the 198% BY or from the 1991 BY. Ad+RV fin-clips were seen on 17
(20.0%) of the marked steelhead, indicating they were from the
1989 BY; and 47 (55.3%) had Ad+LV fin-clips, indicating they were
from the 1990 BY. Eight recoveries had an Ad fin-clip only, and
105 were unmarked.,
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No marked steelhead were seen at Willow Creek Weir during the
1990-91 season. During the 1991-92 season, four-year-colds from
the 1988 BY again made up the largest proporticn of marked fish
recoveries.

RECOMMENDATIONS

1. Marking should continue, starting at the latest possible
date to allow the maximum time for fish growth. This would
eliminate unnecessary delays during marking.

2. Only one marking shed should be used next season because of
the low number of steelhead expected to be available.

3. Steps should be taken to reduce or eliminate otter
predation upon steelhead returning to TRH.
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APPENDIX 1.

Sumnary of Trinity River Hatchery marked steelhead releasss for the 1989-90 through 1992-93 seasons.

Number of
Marking Fin—clip Brood Age at Size at release Release Release effectively
season type year releane # Fish  Mean FLL Range FL date site marked fish
per kg {cm) {cm) released
1989-1990 Right ventral 1968 Two-year-cld 3.5 26.6 16.0-40.0 03/15/90 TRH 50,490
Left ventral 1989 Yearling 19.8 15,9 10.7-23.¢ 04/06/90 TRE 257,997
Left ventral 1589 Yearling 22.0 - - 04/23/90 TRH 148,000
1990-1991 Adipose + right ventral 1989 Two-year-old 2,0 — -— 03/18/91 Savmill site 81,796
Adiposa + right ventral 1989 Two-year—old 1.6 21.7 11.0-32.0 03/18/91 TRH 99,171
Aipose + leaft ventral 1950 Yearling 3.2 18.0 10.0-24.0 03/18/91 TRH 962,812
1991-1992 Right ventral 1990 Two-year—old 2.4 35.2 20.5-45.5 03/16/92 TRH 1,909
Left ventral 1991 Yearling 17.5 18.4 7.5-28.3 03/16/92 TRH 959,313
1992-1993 Adipose + right ventral 1991 Two-year-old 2.6 32.3 18.4-42.1 04/12/93 TRH —
2.6 32.3 18.4-42.1 04/12/93 0ld weir site -
2.6 32.3 18.4-42.1 04/12/93 0ld Lewiston Brdg. —_
Total 13,582
AMipose + left ventral 1992 Yearling 9.7 19.8 15.2-29.1 04/12/93 TRH —
15,7 12.5 7.6-15.1 04/12/93 TRE

Total 323,583
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ANNUAL REPORT

TRINITY RIVER BASIN SALMON AND STEELHEAD MONITORING PROJECT
1992-1993 SEASON

CHAPTER VII

JOB VII
LIFE HISTORY, DISTRIBUTION, RUN SIZE, AND HARVEST OF SPRING
CHINOQK SALMON IN THE SOUTH FORK TRINITY RIVER BASIN

by

Michael Dean

ABSTRACT

The California Department of Fish and Game, Trin:ty Fisheries Investigations Project is conducting & study of
spring-run chincok salmon (Oncorbynchus tshawytscha) in the South Fork Trinity River basin. During the
1992-1993 season, we trapped and tagged returning adults, operated recovery weirs, conducted creel, snorkel,
redd, and carcass recovery surveys, analyzed adult scales, and trapped emigrant juvenile salmon.

During adult trapping operations in the spring and summer of 1992, we captured 49 spring-run chinook salmon
(spring chinook), Subsequently, 21 spring chinook were captured at recovery weirs, six of which had been
marked at the tagging weir. During summer snorkel surveys throughout the basin, we observed 166 spring
chinook, seventeen of which had been marked at the tagging weir. Based on the above recovery numbers we
estimated the run-size to be 324 fish (266 adults and 58 grilse). Weir operation and snorkel surveys showed
that the spring chinook run began this season in late April to early May, reached a peak in mid- to late-May,
and declined through July and August.

From scale anzlysis, we determined that the age class distribution of returning fish was 22% two-year-olds,
40 % three-year-olds, 32% four-year-olds, and 6% five-year-olds.

Pools were the primary adult summer holding habital in the basin. Fourteen pools were located which held
three or more spring chinook.

Based on tag returns and creel surveys, the angler harvest in the South Fork Trinity River basin was zero.

Spring chinook spawning began on 1 October and ended 26 October, 1992. During redd surveys we located 49
spring chinook redds. Redds were distributed upstream and downstream of Forest Glen in the South Fork
Trinity River, with many downstream of Hyampom. Tea spring chinook carcasses were recovered, but only
one was tagged.

By trapping emigrant juveniles, we found that spring chinook young-of-the-year emigration began in April,
peaked in May, and was essentially complete by 1 July, 1993. No yearling spring chinook were captured.
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JOB OBJECTIVES

1. To determine the size, composition, distribution, and timing
of the adult spring chinook salmon 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 is designed to be a thorough evaluation of the life
history of spring-run chinook salmon (spring chinook),
oncorhynchus tshawytscha, within the South Fork Trinity River
(SFTR) basin. This is 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
eporadic, short term, and made no attempt to determine complete
life history (Appendix 1). Reliable, statistically-valid
population estimates were not determined during any of these
efforts,

The current population of spring chincok 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 is the third year of a proposed five-year study of SFTR
spring chinook by the Trinity Fisheries Investigations Project
(TFIP). 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 of
1992 relate to those fish trapped and marked during the 1991-1992
reporting period. Also, most scales used for life~history
determinations were obtained from fish trapped and released
during the 1991-1992 reporting period.
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METHODS

The study area included the lower 124 km of the SFTR, the lower 7
km of the East Fork of the SFIR, and the lower 16 km of Hayfork
Creek, totaling 147 km of river. Lafaunce (1967) and USFS
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). We also snorkel surveyed the
lower 4 km of Grouse Creek,.

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 three ways: 1) a recapture weir in the mainstem
SFTR, and one in Hayfork Creek; 2) snorkel surveys of the entire
study area; and 3) carcass recoveries during the spawning season.
Data from each recovery technique were intended to be used in
making separate Petersen estimates. We used several recovery
techniques to insure that at least one would yield statistically-
valid results, and to rake comparisons between the different
methods. 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
kayak surveys (redd surveys).

To meet Job Objective 2, we utilized non-reward tag returns and a
limited creel survey. Historically, poaching has been a problen
in the SFTR. Non-reward tags were chosen so the potential of
poaching, primarily for the reward, was not increased.

To meet Job Chjective 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-entering Portion of the Run

The primary trapping and tagging weir (Gates Weir)} was located at
river kilcmeter (RKM) 31.7, 16 km downstream from the township of
Hyampom (Figure 1). The weir functioned as a fence across the
river, gquiding fish into a trap. The weir was constructed of
1.5-m-wide by 1.2-m~high panels, which reached completely across
the river. Each panel was constructed of 1l.9-cm-diameter
galvanized conduit welded herizontally on 5.7-cm centers to 2,5-
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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,

The trap was 2.4 m long by 2.4 m wide by 1.2 m high (vertical
dimension) and was constructed with the weir panels described
above. Two 1.2-m’ 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 otherwise 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 .
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. O©Once marked and measured,
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 1992 cohort, which appeared healthy, were marked
in one of two ways: either a one-half left ventral (%LV) fin clip
and a numbered FloyY anchor tag, or a one-half right ventral

(5RV) fin clip and a Lotek! implantable radio transmitter.

Anchor tags were placed on the left side, Jjust below the dorsal
fin, and just posterior to the midline. Radio transmitters were
inserted into the stomach of adult spring chinook through the

l/ The use of brand names is for identification purposes only and
does not imply the official endorsement of any preduct by t' -
California Department of Fish and Game.
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esophagus with the aid of a small length of 0.95-cm-diameter
plastic pipe. The radio tagging operation was done in
cooperation with a project led by Dr. Roger Barnhart of the U.S.
Fish and Wildlife Service, California Cooperative Fishery Unit,
Humboldt State University. Thirty-nine spring chinook were
tagged with Floy tags and nine received radio transmitters.
(Note: Spring chinock were marked as described above during the
last reporting period [1991-199%2] and are discussed in the
RESULTS section of this report. Spring chinook of the 1993
cohort, were marked at the end of this reporting period with a
ARV fin clip and colored anchor-tags, and will be discussed in
the 1993-1994 Annual Report.) Spring-run steelhead were marked
with a %LV fin clip.

Tagged fish were sprayed with a 10-20% agueous solution of
Propolyaqua? (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.

After processing, fish which appeared fresh and strong were
immediately released from the cradle to the river, upstream of
the weir, without further handling. During periods of warm water
temperature (> 15.5 °C) or when they appeared stressed, fish were
allowed to swim from the cradle into a recovery tube and held
there for at least 60 minutes. The recovery tubes were made from
plastic pipe measuring 3.5 m long by 25 cm in diameter. The
upstrean and downstream ends were fitted with sliding plexiglass
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 recovery, the upstream door
was opened and fish were allowed to leave of their own volition.

Late-entering 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 spring chinook
run. We felt that the operation of a weir during Augqust and
early September, when minimum water temperatures regularly exceed
21 °C, would result in unacceptable fish mortality.

2/ The use of brand names is for identification purposes only and
does not imply the official endorsement of any product by the
California Department of Fish and Gane.
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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 are often 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 fish which
appeared fresh, bright, nickel-colored, and usually lacked old
marks and scars.

Recapture Weirs

Two Alaskan~style weirs were operated in the basin as recovery
stations. These weirs were located in Hayfork Creek at Bar 717
Ranch, 8 km upstream from its confluence with the SFTR, and in
the mainstem SFTR at Forest Glen Campground (RKM 89.5) (Figure
1). The Alaskan weir also utilized 1.9-cm galvanized conduit
panels as the "fence", but the support and orientation of the
pipe was markedly different than the Gates Weir. The conduits
slid through holes in 7.6-cm-wide by 3.3-m-long aluminum channel,
and contacted the natural river bottom. The aluminum channel was
supported on tripods constructed of 8.9-cm x l14-cm, and 3.8-cm X
l4-cm Douglas fir beams (standard mill-run). The aluminum
channel was oriented horizontally and the conduit was oriented
vertically. The center-to-center spacing between conduit
elements was 5.7 cm, leaving a 2.5-cm gap.

The trap construction was the same as that of the Gates Weir,
except that vinyl tubing was not used to sleeve the conduit
elements of the Hayfork Creek trap. Fish captured in these traps
were netted, examined for marks, scars, and general condition,
then immediately released. Artificial slime was also applied to
each fish just prior to release.

All weirs were operated 7 days-per-week, 24 hours-per-day. Each
was serviced every morning and often staffed 24 hours-per-day
during busy holiday weekends.

Digital recording thermographs were used to continually monitor
water temperatures at the weir sites. Thermographs were
protected inside a steel casing and chained to each weir. Hand-
held thermometers were used to check water temperature each
morning during routine weir service.

Snorkel Survey

During the summer of 1992, snorkel surveys were conducted during
late July and late August, and covered the entire study area
(Figures 1 & 2). Our primary goal was to observe and record th
numbers of marked and unmarked spring chinook for making
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population estimates. We also documented 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.

We used teams of two to three individuals, equipped with mask,
snorkel, wetsuit, anti-slip footwear or fins, notepads, and
appropriate safety gear (e.g., rescue rope and first aid kit).

We typically entered the river at approximately 9:30 AM and
covered 7.0 to 10.5 km of river per-day, depending on the length
and difficulty of each river section. Each team floated or swam
downstream, recording the number of adult salmonids and the
relative abundance of juvenile salmonids. We alsc noted habitat
types and conditions, water temperatures, presence of tributaries
and their respective temperatures, and the presence or absence of
summer holding habitat. The most difficult task was finding
adult fish. We spent a great deal of effort searching beneath
undercut rocks, ledges, vegetation, overhangs, etc., where fish
often hid to avoid divers. Some sections required a good deal of
walking and investigation of pools, step-runs, pocket-water, and
other habitat types which afforded good cover.

We surveyed two contiguous river sections per-day, four days-per-
week. This year we surveyed the lowest sections first and
progressed upstream. We were careful to minimize disturbance to
fish so that fish movement from one river section to another, and
possible double counting, was negligible.

Once we determined which pools were being utilized by spring
chinook, we made follow-up observations of fish at these sites.
We used binoculars from a vantage point which afforded a good
view, without the fish being aware of us. Almost every pool had
an adjacent steep bluff which was ideal for this purpose. Our
goals were to determine if fish were moving into or out of the
pools, assess summer mortality, make counts and look for tagged
and marked fish, and to observe pre-spawning behavior in order to
begin our spawning/redd surveys at the appropriate time.

Redd and Carcass Surveys

Redd and carcass surveys began in late September and continued
through mid-November. We made aerial surveys by helicopter every
seven to fourteen days covering the entire river to ensure we
were performing ground surveys frequently enough, and to observe
overall trends. Each river section was covered more thoroughly
by two-person crews, on-foot or in kayaks. Wwhen redds were
located, their location was documented (by RKM and local
landmarks) and each was assigned a specific identification
nunber. We measured overall redd size and position in the
stream, water depth, current velocity, and estimated gravel size.
We also estimated the percent fines in surrounding gravels and
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measured with a Marsh-McBirney? flow meter to estimate the total
volume of water sampled. Water temperatures were monitored using
hand-held thermometers or digital recording thermographs. When
flow conditions permitted, we trapped two nights-per-week
beginning 2 February, and increased to three nights-per-week near
the end of March. We trapped on this schedule until no juvenile
chinook salmon were caught for two successive trapping weeks, and
emigration appeared to be complete. Results are reported by
trap-night, defined as one juvenile trap, fished for one night.

Statistical Analyses

Effectively Marked Fish

We determined the number of effectively marked fish by
subtracting the number of tagging or marking mortalities
recovered at or near the Gates Weir from the number of marked
fish., Mortality was considered to be a result of the tagging
operation if the fish was discovered dead within 30 days of
processing. We did not subtract mortalities discovered during
the snorkel surveys from the effectively marked population since
some over-summer mortality is normal.

Run-size Estimates

To determine the run-size above the Gates Weir, we used Chapman's
version' of the Petersen Single Census Method (Ricker 1975):

H 3

N = (M+1}  (C+1) , where
(R+1)

N = estimated run-size; M = number of effectively tagged fish;

C = the total number of spring chinook observed during snorkel or
carcass recovery Ssurveys, or at recovery weirs; and R = number of
weir-tagged and -marked fish which were seen during the snorkel
Or carcass recovery surveys, or at recovery weirs.

In using this method, we assumed that fish trapped and marked
were a random and representative sample of the population; marked
and unmarked fish were equally likely to be observed in snorkel
and carcass surveys, and captured at recovery weirs; tagged and
marked fish were randomly distributed throughout the population;

3/The use of brand names is for identification purposes only, and
does not imply the endorsement of any product by the California
Department of Fish and Ganme.

4/ Chapman, D. G. 1951. Some properties of the hypergeometric
distribution with applications to zoological sample censuse-
Univ., Calif. Publ. Stat, 1:131-160; as cited in Ricker (1975).
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marked and unmarked fish did not suffer differential mortality;
all tagged and marked salmon were recognized upon recovery at
weirs or during the carcass recovery survey; and that only tagged
fish would be recognized during snorkel surveys.

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 leap years 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
1991-1992 Reporting Period

Trapping and Tagging (Farly-entering Portion of the Run)

The fcllowing paragraph repeats results from the 1991-1992 Annual
Report (Dean 1994) to allow the reader to follow the 1992 spring
chinook cohort through the summer and fall covered in this
report, and to more clearly understand our methodologies and
results.

During the 1992 season we operated the Gates Weir for 64 days,
from 27 April through 7 July 1992. During this period both
immigrant and emigrant traps were maintained. Late in the
trapping period we were forced to suspend trapping operations
intermittently due to excessively warm minimum water
tenperatures. We captured, marked, and released 39 adult and 9
grilse spring chinook, 1 unspawned adult winter-run and 15 adult
spring-run steelhead from the immigrant trap. O©One captured
spring chinook escaped just prior to tagging, but scales and
other data were obtained. Therefore, we captured a total of 49
spring chinook. Thirty-nine spring chinook were tagged with
anchor tags and marked with a %LV fin clip, and nine were
implanted with radio tags and given a %RV fin clip. We captured,
examined, and released 65 out-migrant {spawned)} adult winter-run
steelhead from the emigrant trap (Table 1),

In 1992, we began catching spring chinook at the Gates Weir
during the first week of May, only a few days after installation
was completed. The run reached a peak from mid- through late-May
(Table 1). We continued to catch fish until early July, when ve
were forced to remove the weir due to excessively warm minimum
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TABLE 1. Trapping summary for the Gates Weir by Julian week from
27 April through 7 July 1992. The Gates Weir was located in the
South Fork Trinity River 32 kilometers upstream from the mouth.

Immigrant Emigrant
trap trap
Spring-run
chinook Steelhead
salmon

Spawned

Julian Start fall and

week date ~Adults Grilee Winter-run Spring-run winter-run

a/ p/ e/ steelhead
17 4/23/924/ 4] 0 1 1 0
18 4/30792 1 o o] 3 22
19 5/07/92 1 1 0 1 33
20 5/14/92 9 o] (o] #] 5
21 5/21/92 8 0 o} 0 2
22 5/28/92 7 1 o] 0 1
23 6/04/92 6 1 o] 0 1l
24 6/11/92 2 1 0 2 0
25 6/18/92 5 0 o] 1 o
26 6/25/92 0] o] 0 2 1
27 7/02/92 1 s 2 -5 0
Totals: 40 9 1 15 65

2/ Grilse were chinook measuring < 55 cm, adults were > 55 cm.

b/ Winter-run steelhead were upstream-migrating, sexually mature fish.
¢/ Spring-run steelhead were upstreans-migrating, sexually immature fish.
d/ Trapping actually began on 4/27/92,

water temperatures (>21 °C). During snorkel and pool follow-up
observations, we saw that some spring chinook continued to enter
the SFTR through July and into August. Therefore, the run timing
for SFTR spring chinook in 1992 was early May through early
August.

Spring chinook captured at the Gates Weir in 1992 averaged 59.8
cm FL (* 9.5 cm SD) (Figure 3). TFIP had previously established
55 cm FL as the length separating adults and grilse in the
mainstem Trinity River. Based on our scale analyses, we have
revised this cut-off to 53 cm FL for SFIR spring chinook (see
Scale Analysis, page 213), Next season we will use this figure
to separate adult and grilse chinook captured at the Gates Wei:
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FIGURE 3. Fork length distribytion of spring-run chincok salmon captured at the
Gates Weir in the South Fork Trinity River from 27 April through 7 July 1992.

For chinook captured and sexed at the Gates Weir in 19%2, 32
(65%) were females and 17 (35%) were males. The percentage of
males was slightly higher than Jlest year, but still surprisingly
low. ©Smaller grilse may have escaped capture at the Gates Weir
at a higher rate than larger adults, accounting for the low
number of males. Of chincok re-captured and sexed at the Forest
Glen recovery welr in 1992, six (4(%) were females and nine (60%)
were males (sex not determined for five fish).

1992~1992 Reporting Period

Observation or Recovery of Tags and Marks
Effectively Marked Fish. As stated in the METHODS section, M

in the Petersen formula represents the number of marked fish
minus tagging mortalities. During the last reporting period (see
previous section), we captured 49 spring chinook, and tagged and
released 48. We documented seven weir-related spring chinook
mortalities (four radio-tagged fish and three anchor tagged-
fish). Therefore, we effectively marked 41 spring chinook.
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Recoverv Weirs. We captured one spring chinook at the Hayfork
Creek Weir and 20 spring chincok at the Forest Glen Weir. Of
these 21 fish, six had been marked at the Gates Weir (Table 2).
Six tag recoveries was inadequate for a statistically-valid
Petersen estimate. However, using these numbers in the Petersen
formula yields an estimate of 132 spring chinook upstream of the
Gates Weir (grilse included). Including those fish seen
downstream of the Gates Weir in August (39 fish counted in river
sections L through N, Table 23), the late-summer spring chinook
population in the SFTR was 171 fish.

The recovery weirs have not been effective at recapturing
adequate numbers of Gates Weir-tagged chinocck. The continued use
of these weirs for this purpose should be re-evaluated.

Snorkel Surveys. During the July snorkel survey, we observed
133 spring chinook and 28 spring-run steelhead. Forty-five
spring chinook were seen in pools downstream of the Gates Weir
site, and 88 upstream of the weir site. A few of those fish seen
downstream of the weir site may have moved upstream after the
weir was removed. However, we are certain (through direct
observations) that most of them remained in these lower holding
pools until they spawned in early October. These fish were
simply added to the Petersen estimate. Based on direct
observations, as August progressed, fish became more and more
"sedentary" and tended to stay in one pool (i.e., there was
little movement from pool to pool).

Sixty-three of the spring chinook upstream of the weir site were
seen well enough to positively determine if they were marked or
not. In this group, 14 were marked. Utilizing these numbers in
the Petersen formula, the spring chinook run-size upstream of the
weir was 179 fish. Including the 45 fish seen downstream of the
welr site, a run-size of 224 spring chinook was estimated for the
entire SFTR in July.

During the August snorkel survey, we observed 166 spring chinook
(127 upstream, and 39 downstream of the weir site) and 21 spring-
run steelhead. One hundred twenty-one of the "upstream" chinoock
and all the steelhead were seen well enough to positively
identify if marks were present or not. 1In this group, we
observed 17 marked chinook and 2 marked steelhead. Using these
numbers in the Petersen formula, the spring chinook run-size
upstream of the weir site was 285 fish. Including the 39 fish
seen downstream of the weir site eguates to a run-size estimate
of 324 fish (95% confidence limit 236 to 505; Binomial
approximation) for the SFTR in August, 1992. Based on a grilse
proportion of 18% seen at the Gates Weir (Table 1), the run was
composed of 266 adults and 58 grilse. Tagged chinook were evenly
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Glen Weir during 1992.
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Spring-run chinook salmon capture summary for the Forest

The Forest Glen Weir was located in the
South Fork Trinity River 89 kilometers upstream from the mouth.

Julian Date of Fork length
week capture (cm) Sex Marks a/
19 5/08/92 63 M None
5/10/92 72 F None
21 5/23/92 54 M None
5/25/92 67 *h/ None
22 5/31/92 €3 *b/ None
6/01/92 58 13 LV/floy tag
23 6/08/92 58 M LV/floy tag
25 6/19/92 60 M RV cf
6/21/92 48 M None
6/24/92 67 F None
" 64 F None
26 €/28/92 61 *b/ - None
. 59 *b/ LV &/
" 57 F Lv/floy tag
" 51 *p/ None
27 7/02/92 47 M LV/floy tag
7/04/92 61 F Nohe
7/05/92 54 M None
29 7/16/92 43 M None
30 7/25/92 41 M None
Size range: 41 to Total fish = 20 e/
72 ¢cm
Average size: 57.4 cnm Total marks = 6
@/ Marks applied at Gates Welr.
b/ * sex not determined for this fish.
¢/ RV = right ventral fin-clip (radio tagged fish).
d/ LV = left ventral fin-clip (floy tag was shed).
€/ One spring-run chinook salmon captured at the Hayfork Creek

Welr is not included in this total.
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TABLE 3. Numbers of spring-run chinook salmon seen in the South
Fork Trinity River and the East Fork of the South Fork Trinity
River, by survey section, during July and August 1992 snorkel
surveys.,

River section July August

A (RKM 124) 1 o
B 0 0
c 2 3
D 0 1
E 11 11
F 29 35
G 25 30
H 7 12
I 4 15
J 6 15
K 3 5
L 43 39
M 2 4]
N (RKM 0) -0 0
Totals 133 166

distributed above the Gates Weir in river sections C, E, F, G, H,
and J.

The difference in the numbers of fish seen during the July and
August snorkel surveys (Table 3) supports our hypothesis that
fish continued immigration into the system through July and into
August.,

No spring chinook were seen during snorkel surveys of lower
Hayfork Creek or Grouse Creek.

Holding Pools. We documented 14 spring chinook summer holding
pools throughout the SFTR, nine upstream and five downstream of
Hyampom (Figures 4 & 5). Each of these pools was occupied by at
least three spring chinook during the July and August surveys.

We made a distinction between pools with three or more spring
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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, contained five or more
spring chinook. All but one of the pools used last season wvere
in use again this season. Such recurrent use 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 snorkel observations indicated there was no shortage
of over~summer holding habitat for the current population of
spring chinook in the SFTR. We found numerous pools which
appeared to be of adeguate size and depth, had good in-stream
ccver, and good thermal stratification {cooler bottom water),
which were not being utilized by spring chinook. Also, many
"good" pools were utilized by only one or two fish.

As in the upper river, many fish over-summering in those pools
downstream of Hyampom survived, and spawned nearby (see Redd
Surveys). This behavior was typical, as most spring chinook
appeared to move less than one kilometer from their over-
summering pool before spawning. This behavior was also noted by
LaFaunce (1967). He implied that it may have been the result of
handling and tagging stress caused by his methods. We feel this
behavior is normal. He also felt that spring chinook did not
over—-summer, and certainly did not spawn, below Hyampom. Our
surveys document that spring chinook do indeed hold and spawn in
this reach of the SFTR. Whether this behavior is "normal", or is
a reaction to the current drought conditions remains to be seen.

In an effort to quantify the effectiveness of the snorkel survey
technique, we sometimes observed and counted spring chinoox in
holding pools from a nearby bluff before we surveyed the pool.

In one case, we observed seven fish in a pool near Hidden Valley,
prior to entering the water. When three divers snorkeled the
pool, only one fish could he found. Most of the time, however,
we counted 80% to 90% of the fish seen from the bluff, and on
many occasions we accounted all of the fish initially seen.
Therefore, we believe the snorkel survey methodology may at times
only account for a fraction of the fish present.

Tag Sheddjng. Spring chinook which had shed Floy anchor tags
were seen during both snorkel surveys and during pool follow-up
observations. During the July survey, we observed that 3 of 14
{22%) spring chinook had shed their tags, and during the August
survey we saw 4 of 17 (24%) fish which had shed their tags. One
tagged carcass was recovered with the tag solidly in place. We
chose the Floy anchor tag because it appeared to be the least
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invasive, least tissue-irritating of our tagging options. We are
monitoring tag shedding to determine if we should continue using
this tag. If ancher tags are properly inserted, they appear to
hold well. However, given the sometimes adverse conditions
encountered at tagging sites, tags are not always properly
placed. This results in tags being shed. A tag shedding rate of
20-25% was estimated last year, and this year's data supported
this estimate. Those fish which had shed their tags were all in
good condition, with no signs of fungus or other tagging-related
problems. The tag insertion wounds were well healed in all fish
seen.

Follow-up Observations at Holding Pools. Near the end of
August and through mid-September, spring chinook numbers
increased in each pool. We feel that fish we had seen during the
snorkel surveys in poor holding areas, such as glides and step-
runs, moved into occupied holding pools. We will attempt to
confirm this next season with the use of bi-colored tags which
will allow us to identify individual fish by sight, and more
confidently track their movements.

We also noted that, as September progressed, fish exhibited
increased chasing behavior and some pairing was apparent. This
may be an important clue in determining when fish are nearing
spawning condition. 1In the last several days of September,
spring chinook began leaving pools and moved into glides and
riffle areas, indicating the onset of spawning.

Redd Surveys. We conducted 37 individual surveys between 30
September and 5 November 1992, and located 49 spring chinook
redds. We first observed spring chinock spawning in the upper
river (upstream of Forest Glen) on 3 October. Spawning
incidences progressed downstream over time, and spawning was
complete by 26 October. Rainy weather, high stream-flows, and
poor water clarity can make river access difficult, and make
finding redds impossible., Except for two rainy days, the weather
and water clarity were excellent during these surveys.

Nearly equal numbers of redds were found upstream and downstream
of Hyampom, but notably, no redds were found in sections A, B, or
I (Figures 6 & 7). In past surveys, spawning was found to occur
in section A, although LaFaunce (1967) only observed 2.5% of the
mainstem SFTR spring chinook redds there. During our snorkel
surveys we found no spring chinook holding in this reach.
Conversely, we documented one pool in section I, near Butter
Creek, holding 10 grilse and 5 adult spring chinook, and although
good spawning sites occurred nearby, these fish seemed to
"vanish" without constructing redds. Although no evidence was
found, we suspect that these fish were "poached". As expected,
no redds were found in river sections M or N, in Grouse Creek, or
in Hayfork Creek.
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As discussed earlier, we felt that spring chinook travelled
relatively short distances from their late summer holding pools
before spawning. Direct field observations, and to some extent,
the distribution of redds in relation to holding pools, supported
this conclusion. Next season we may be able to document this
more clearly by tagging fish with colored Floy anchor tags. In
several instances, fish spawned in very poor substrates (e.g.,
sandy, high percent fines) within a few hundred meters of their
holding pool. Factors such as low stream flows, low energy
reserves in spawners, warm water temperatures, or the fish's
internal clock may be eliciting this behavior.

All redds were typical for chinook salmon with regard to size,
location in the stream, gravel size, current velocity, and water
depth (Chapman 1543; Mattson 1948; Cramer and Hammack 1952;
Lindsay and Jonasson 1989; Groot and Margolis 193%1). More
detailed redd data will be presented in a later report.

SFTR spring chinocok were observed to complete redd construction
in about 24 hours, with evidence of false redd activity in almost
every case. Although in a few instances redds were within a few
meters of each other, we did nct observe any redd super-
imposition (overlap). Females were observed near redds for only
three to four days after redd construction was completed, and
they were seldon seen defending their redd. Although individual
fish could not be identified, in two instances we discovered an
additional redd in isolated areas where apparently only one
female was present. This led us to believe that some females may
dig more than one redd. However, where spring chinook spawning
densities were low (which was most of the SFTR), fish were
extremely flighty and very difficult to observe on the redd, so
positive correlation of fish with redds was not possible. Based
on observations and assuming all redds were seen, we estimated
that there were between two and three spring chincok per redd.

If this estimate was accurate, then only about 125 fish survived
to spawn.

Field observations and limited gravel sampling with a M'Neil¥
sampler, showed gravel in many areas contained high percentages
of sand and smaller fines. 8pring chinoock did utilize some of
these poorer areas, possibly indicating that good quality
spawning sites were limited.

Carcass Recovery Surveys. We recovered ten spring chinoock

carcasses during redd and carcass recovery surveys. Only one
carcass had been tagged at the Gates Weir. This was an

5/ The use of brand names is for identification purposes only and
does not imply the official endorsement of any product by the
California Department of Fish and Game.
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inadequate number of tag recoveries for a statistically-valid
Petersen estimate.

This season, we saw no evidence of pre-spawning mortality in SFTR
spring chinook. All carcasses recovered had spawned
successfully. Lindsay and Jonasson (1989) reported average pre-
spawning mortality of 44% in wild spring chinoock for the
Deschutes River (Oregon) from 13977-81, with some years as high as
75%. They also found that fish in the Rogue River (Oregon)
experienced an average mortality of 12% during the same years.
For comparison, pre-spawning mortality for spring-run chinook in
the mainstem Trinity River was 62.8% in 1989, but averaged much
lower in other years (Zuspan 1992). Groot and Margolis (1991}
reported that much lower values (less than 10%) are more typical.
High pre-spawning mortality is often associated with stress
factors such as high water temperatures, microbial agents, or a
combination of the two.

Other Observations. On several occasions during snorkel
surveys, we observed spring chinook moving upstream through high-
gradient riffles and step-runs when water temperatures exceeded
22.5 °C; on one occasion the water temperature was 24 °C. It is
noteworthy that these fish can withstand these temperatures.
Based on weir observations, it also appears that, to some extent,
warm water temperatures motivate fish to move farther upstrean.

Radig Tags. Radio tagging was largely unsuccessful. An
unacceptable mortality rate (four of nine radio tagged fish died
within 21 days of tagging) resulted from the stress of trapping
and tagging, and warm water temperatures (Barnhart and Hillemeier
1993).

Further, radio-tag signals were seldom detectable, even with the
use of an airplane. On one occasion, we saw a radio-tagged fish
in a large pool near RKM 70.8 during a pool follow-up (the fish
was recognized by the secondary fin clip and the radio antenna).
Radio signals from this fish were only picked up about once every
five to ten minutes. It appears that pool depth and extensive
bedrock formations somehow interfered with the signal, The
inaccessible nature of the SFTR made regular tracking of tagged
fish extremely difficult, and fish were quickly lost in the
basin. We assisted Dr. Barnhart's project as much as pessible,
but due to the lack of roads and rugged terrain, the SFTR was not
well-suited to the use of radio tags, or the tracking of radio-
tagged fish.

The intent of Dr. Barnhart's staff was to use these radio-tagged
fish to locate spring chinook summer holding pools in order to
study utilized vs. non-utilized pool parameters. We have already
successfully located, and will continue to locate all the
significant spring chinook holding pools in the SFTR by snorkel
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surveys, causing little or no stress to fish. Future radio
tagging of spring chinook, or spring-run steelhead, should be
avoided.

Trapping and Tagging (Late-entering Portion ¢f the Run}

We did not install the Sandy Bar Weir this season to trap and tag
salmon since we felt water temperatures exceeding 18.5 °C caused
unacceptable stress and mortality. Based on thermograph records
from mid-summer to near the end of September, minimum water
temperatures at this site have routinely exceeded this value.

However, the Sandy Bar Welr was installed this season by the
Natural Stocks Assessment Project on 1 October 1992, after
minimum water temperatures dropped below critical levels. Early
in their operation of this weir, nine or ten chinook salmon were
captured which were classified as spring-run (Carrie Wilscn,
Fishery Biologist, CDFG, personal communication; this weir was
used to trap and tag fall- and winter-run steelhead as reported
in Chapter I1II). However, it should be noted that the systenm
used to classify these fish as spring-run, based on morphology
and appearance may not be completely reliable.

Based on observations during snorkel surveys, pool follow-ups,
and spawning surveys, we felt that most spring chinook entering
the river later than mid-August encountered excessively warm
water temperatures and such low flows that significant upstrean
migration was especially difficult. They appeared to stop their
upstream migration, and held in thermally-stratified pools in,
and downstream of, the Hyampom valley. Conseguently, they mixed
with spring chinook which had been holding there, and a few
early-entering fall-run chinook. Therefore, late-entering spring
chinook were isolated from the bulk of the spring chinock
spawning population, and appeared to comprise a small fraction of
the spring chinook run.

We are interested in the spawning fate of the few late-entering
spring chinook and early-entering fall-run chinook. It is
conceivable that some spawn together in late October near, and
downstream of, Hyampom. This possibility raises interesting
questions about natural hybridization between the two races.

ife Histo
Scale Analysis. We interpreted €9 of 71 scale sets obtained

from immigrant chinook captured at the Gates Weir, the Forest
Glen Weir, and from recovered carcasses. The unreadable sets
were composed entirely of regenerated scales. Sixty-two scale
sets (90%) showed an ocean-type juvenile life history, while
seven (10%) showed a stream-type juvenile life history. Last
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inadequate number of tag recoveries for a statistically-valid
Petersen estimate.

This season, we saw no evidence of pre-spawning mortality in SFTR
spring chinocok. All carcasses recovered had spawned
successfully. Lindsay and Jonasson (1989) reported average pre-
spawning mortality of 44% in wild spring chinook 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 mortality of 12% during the same years.
For comparison, pre-spawning mortality for spring-run chinook in
the mainstem Trinity River was 62.8% in 1989, but averaged much
lower in other years (Zuspan 1992). Groot and Margolis (1991)
reported that much lower values (less than 10%) are more typical,
High pre-spawning mortality is often associated with stress
factors such as high water temperatures, microbial agents, or a
combination of the two.

Other Observations. ©On several occasions during snorkel
surveys, we observed spring chinook moving upstream through high-
gradient riffles and step-runs when water temperatures exceeded
22.5 °C; on one occasion the water temperature was 24 °C. It is
noteworthy that these fish can withstand these temperatures.
Based on weir observations, it also appears that, to some extent,
warm water temperatures motivate fish to move farther upstream.

Radio Tags. Radio tagging was largely unsuccessful. An
unacceptable mortality rate (four of nine radio tagged fish died
within 21 days of tagging) resulted from the stress of trapping
and tagging, and warm water temperatures (Barnhart and Hillemeier
1993) .

Further, radio-tag signals were seldom detectable, even with the
use of an airplane. O©On one occasion, we saw a radio-tagged fish
in a large pocl near RKM 70.8 during a pool follow-up (the fish
was recognized by the secondary fin clip and the radio antenna).
Radio signals from this fish were only picked up about once every
five to ten minutes. It appears that pool depth and extensive
bedrock formations somehow interfered with the signal. The
inaccessible nature of the SFTR made regular tracking of tagged
fish extremely difficult, and fish were quickly lost in the
basin. We assisted Dr. Barnhart's project as much as possible,
but due to the lack of roads and rugged terrain, the SFTR was not
well-suited to the use of radic tags, or the tracking of radio-
tagged fish.

The intent of Dr. Barnhart's staff was to use these radio-tagged
fish to locate spring chinook summer holding pools in order to
study utilized vs. non-utilized pool parameters. We have already
successfully located, and will continue to locate all the
significant spring chinook holding pools in the SFTR by snorkel
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Juvenile Fmigrant Trapping. We trapped 42 nights (72 trap-
nights) at the Forest Glen site between 2 February and 24 June

1993. Over this period, we captured and released only eight
young-of-the-year (YOY) spring chinook (490 last season) and no
yearlings (four last season). The first spring chinook YOY was
captured on 14 April (JW 15), and the last on 26 May (JW 21).

Peak catch of five YOY occurred during JW week 20 (14-20 May)
(Figure 10). While the number of juvenile spring chinook
captured was too small to draw any valid conclusions, the
beginning and peak of juvenile emigration this season closely
parallelled last year's data.

The average FL of spring chinook YOY increased during trapping
from 44 to 60 mm (SD *0 to #0.9). It was apparent from their
relatively large size that spring chinook YOY first captured at
Forest Glen had been out of the gravel for a few weeks. Based on
FL and displacement volume data, early instream growth was slow,
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year's scales showed similar composition with 88% ocean- and 12%
stream-type life histories.

Scale analysis showed that the 1992 run was composed of 22% two-
year-olds (grilse), 40% three-year-olds, 32% four-year-olds, and
6% five-year-olds (Figure 8). For comparison, the 1991 run was
composed of 17% grilse, 29% three-year-olds, 45% four-year-olds,
and 9% five-year-olds. This season's fish which showed a stream-
type life history consisted of five (72%) grilse, one (14%)
three-year-old, and one (14%) four-year-old. Mills (Appendix 1)
also noted four of 21 (19%) stream-type, fall-run chinook which
returned as grilse. Last season's stream-type fish consisted
entirely of three-year-olds (40%) and five-year-olds (60%).
Lindsay (1985) reported age classes by scale analysis for John
Day River (Oregon) spring chinook as 1-5% three-year-olds, 54-89%
four-year-olds, and B-44% five~year-olds. Virtually all these
fish showed a stream-type life history.

Summer rearing habitat for juvenile salmon appears to be a
significant limiting factor in the SFTR. Spring chinook which
exhibit a stream-type juvenile life history may be at a
disadvantage as a result of high summer water temperatures and
competition with juvenile steelhead. Stream-type juvenile spring
chinook utilize the SFTR above Forest Glen, and possibly some of
the cooler tributaries. However, during summer snorkel surveys
we have seen juvenile spring chinook only in the mainstem of tr
SFTR, and never in the few tributaries we investigated.

SFTR spring chinook exhibited not only the two life-history
strategies discussed above (stream- and ocean-type), but several
which appeared to be intermediate. Sullivan (1989) noted similar
intermediate life histories from scales of Klamath River fall-run
chinook salmon. Based on our scale analysis, some juvenile
spring chinook appeared to take up residency for significant
blocks of time either in-river or in the estuary, prior to ocean
entry. This was indicated by bands of scale growth, several
circuli wide, between the obvious stream growth and obvious ocean
growth.

The average FL for fish returning as two-, three-, four-, and
five-year-olds was 43.4, 60.2, 65.1, and 71.8 cm, respectively
(Figure 8). For comparison, last season the average FLs were
46.7, 59.3, 64.5, 66.8 cm, for the above respective age-groups.

From our scale analysis, we noted that several spring chinook
older than two years were less than §5 cm, FL. Distribution of
FLs for two- and three-year-olds only, showed the nadir
separating grilse from adults to be nearer 53 than 55 cm

(Figure 9). Therefore, we lowered the minimum adult FL to 53 cm.
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Direct Snorkel Observations. Due to high river flows and

excessive turbidity this winter and spring, direct snorkel
observation of emergent juvenile chinook was not possible.

Angler Harvest

Eleven individual creel surveys were conducted during July 1992.
Thirty-two creel surveys were conducted between 23 May and 28
June 1%93. We interviewed 21 anglers who fished a total of 28.5
hours. No chinook salmon were creeled, and no tags were
returned. We found that fishing pressure from May through July
was highest in the Hyampom area, and that the target species was
primarily juvenile steelhead (which most fishermen identified as
trout). Based on these data, we estimated that the legal angler
harvest of spring chinook in the SFTR during the summer of 1992
and the spring of 1993 was zero.
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analysis.

but within normal parameters (Mark Zuspan, Associate Fishery
Biologist, CDFG, personal communication).

The catch-per-unit-effort (CPUE) at Forest Glen ranged from zero
to one. CPUE is defined as the number of fish caught per trap-
night. Significantly higher river flows and bad weather hampered
this season's trapping effort, resulting in much lower trapping
efficiency compared to last year. We consistently sampled a
smaller percentage of the river, and traps were "blown-out" by
high flows and debris aon several occasions.

The CDFG's Natural Stocks Assessment Project trapped emigrant
juvenile salmonids for 28 nights in the SFTR near Hyampom and in
Hayfork Creek between 5 November 1992 and 30 June 1993. During
this period, no juvenile chinook were captured in the SFTR and
only three in Hayfork Creek. Unfortunately, fall=-run chinook are
known to also spawn above those trapping sites. Therefore,
juvenile chinook salmon captured there cannot be positively
identified to race. Their low catch rate and trapping
efficiencies paralleled our efforts.

Coincident with the juvenile chinook trapping efforts, we
captured and released 296 juvenile steelhead (1,369 last season),
several hundred speckled dace, one green sunfish, and a few
thousand ammocetes.
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TABLE 4. Trapping summary for the Gates Weir by Julian week from
24 June through 31 July 1993. The Gates Weir is located in the
South Fork Trinity River 32 kilometers upstream from the mouth.

Immigrant
trap a/

Spring-run chinook
galmon Steelhead

Julian Start
weik date Adults Grilse b/ Winter-run ¢/ Spring-run ¢/

25 6/1B/93 e/ 3 0 0 o
26  6/25/93 7 9 0 6
27 7/02/93 3 4 0 S
28 7/09/93 6 5 0 7
29 7/16/93 4 5 D 12
30 7/23/93 6 7 0 7
31 7/30/93 2 3 ] 1

Totals: 31 31 Q 42

4/ Due to late date of weir installation, emigrant trap was not
installed, ‘

b/ Grilee are chinook measuring € 53 cm, adulte are > 53 cm.

g/ Winter-run steelhead are upstream-migrating, sexually-mature fish.

g/ Bpring~run steelhead are upstream-migrating, Bexually-immature fish.

e/ Trapping actually began on 6/23/93,

Since high river flows delayed installation of the Gates Weir,
we also tagged spring chinook at the Forest Glen Weir in 1993,
We installed this weir on 11 May and tagged spring chinook there
until 31 July. It was operated until 31 August to recapture
Gates Weir-tagged fish. We captured 44 spring chinook (27
females, 17 males) and 49 steelhead (14 spring-run and 35
downstream-migrating winter-run) during 101 days of operation.
We effectively tagged 21 spring chinook at this site.

Scars

During the 1993 adult trapping season, we examined 62 spring
chinook and 42 spring~run steelhead at the Gates Weir. Only
19.3% of spring chincok showed scars this year, compared to 28%
last year (Takble 5). Similarly, 9.5% of the steelhead had scars
this year, compared to 41% last year. These numbers are not
significantly lower for spring chinook, but are significantly
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We certainly did not monitor all angling activity, since CDFG
staff who reside in the Hyampom area reported that one local
angler claimed to have caught and released "nine or ten" salmon,
including one tagged fish, from the Hyampom area in July 1992.
The local CDFG Warden confirmed this report.

The use of tag returns to generate angler harvest estimates is
not always effective. Several local anglers told Project
personnel they seldom, if ever, returned tags, even if a reward
was offered. Some anglers told us that they have tags from
steelhead they intended to return but "keep forgetting". Other
researchers have noted similar problems (Butler 1962; Green et.
al. 1983; Konstantinov 1978; Paulik 1961). Therefore, the simple
lack of tag returns should not be used as documentation for lack
of harvest. Consequently, we will rely more heavily on creel
surveys, and less so on tag returns, to meet our objective of
determining angler harvest.

Adult Trapping

During the 1993 season, we operated the Gates Weir for 34 days,
between 24 June through 31 July. High river flows and late
spring storms prevented us from installing the weir earlier.
Spring chinook immigration continued more or less undiminished
throughout this period and was still underway when we were forcr
to suspend operations due to excessively warm minimum water
temperatures (>18.5 °C}. During this periocd only immigrant
(upstream migrating) fish were trapped, while emigrant fish were
allowed to pass through the weir via a narrow fyke.

~

We captured and released 31 adult and 31 grilse spring chinook
salmon and 42 adult spring-run steelhead. For comparison, last
season we captured 49 spring chinook and only 16 spring-run
steelhead. The weir was operated this season for just over one-
half as long as last year and captured 27% more fish. Since an
emigrant trap was not installed, no out-migrant (spawned) adult
winter-run steelhead were captured (Table 4). Spring chinook
captured at the Gates Weir ranged in size from 34 to 69 cm FL
(Figure 11). The average FL was 52.4 cm, significantly smaller
than the 59.8 cm average of last season (X’ = 1.5). This average
size difference was due to the higher proportion of grilse and
the absence of fish over 70 cm FL during the 1993 season.

While 62 spring chinook were captured, only 51 were tagged with
anchor tags and marked with a %RV fin-clip. Spring chinock which
appeared lethargic or severely stressed were released untagged
and unclipped. One chinook was known to have shed the anchor tag
and four weir mortalities were found. Therefore, we effectively
tagged 46 spring chinook at this weir. Thirty-eight of the 42
spring-run steelhead captured were given a %LV fin clip.
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TABLE 5. Summary of scars observed on steelhead and spring-run
chincok salmon captured at the Gates Weir in the South Fork Trinity
River during the 1993 adult trapping season.

Steelhead Spring-run chinook salmon

Number Percent of Number Percent of
Scar types with scar total with with scar total with

type gcar type type gcar type
Gill net af 0 0 2 3.2
Fresh-hook b/ o 0 4] 0
Ocean-hook ¢/ (4] 0 0 0
Predator d/ 4 9.5 7 11.3
Unknown €/ 0 0 3 4.8

2/

b/
e/
da/

e/

Gill-net scars are defined as nicke in the leading edge of the
dorsal or pectoral fine, usually accompanied by individual or
multiple linese on the sides of the fish.

Fresh-hook scars are unhealed perforations or tears around the

mouth which result from the fish being hocked in fresh water.
Ocean-hook scars are healed hook scars, usually accompanied by
noticeable scar tissue.

Predator scars are longitudinal scratches or inverted *"v"-~ghaped
marks along the body of the fish, usually spaced close together and may
be accompanied by scale loss.

Unknown scars are those which do not fit any of the above categories.

RECOMMENDATIONS

Continue using color-coded tags which allow for the
identification of individual fish during snorkel
surveys, and especially during follow-up observations
at holding pools and during redd surveys.

Consider moving the SFIR recovery weir nearer to Hyampom in
an effort to recapture more marked fish which would allow
for a more valid population estimate, or discontinue using
this weir for recapture.

Poor spawning gravel permeability and bedload movement may
be affecting spring chinoock salmon egg and alevin survival.
Additional studies are needed in this area.

Major and minor landslides are adversely affecting juvenile
rearing habitat in the SFTR. Studies are needed to guantify
this effect.
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FIGURE 11. Fork length distribution for spring-run chinook ealmon captured
the Gates Weir in the South Fork Trinity River in 1993.

lower for steelhead (X! = 0.46, X’ = 6.5, respectively).

Precipitation during this past season was near-to-above normal,
and river flows were correspondingly higher. Water clarity was
below normal. These factors certainly contributed to lower in-
river fishing efficiencies (both gill-net and hook-and-line)
resulting in a lower incidence of associated scars. The
occurrence of predator scars was virtually the same for spring
chinock, but less than one-half of last year's total for
steelhead.

In the interest of clarity and continuity, further analysis and
discussion of the above data will be covered in the next annual
report (1993-94) where these spring chinook will be followed
through the end of their spawning season.
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CHAPTER VIII

JOB VIII
SPECIAL PROJECTS: TECHNICAL ANALYSES AND REPORT PREPARATION

by
Robert Reavis

ABSTRACT

I continued my assignment through the 1592-93 season to compile,
analyze, and report or edit back-year accumulations of file data.
These data were collected during studies to determine if
alternative hatchery practices could potentially increase
survival to adulthood of salmon reared at Trinity River Hatchery.
Reports on the first two Job VIII task studies have been
completed, and previously summarized. The third and fourth
studies were combined into one report and are summarized in this
Chapter.

The third and fourth studies dealt with coho salmon, Qncorhynchus
kisutch, reared at Trinity River Hatchery. The studies were
conducted to determine if survival to adulthood (ages three- and
four~year-old) could be increased by the following management
options: (i) release of juvenile fish during the new moon nearest
the vernal eguinox and (ii) release of larger juvenile fish.

The results were as follows: (i) survival of hatchery-reared ccho
salmon was not significantly increased by releasing them on the
new moon nearest the vernal egquinox, and (i1i) releases of smaller
juvenile fish (33-41 g/fish (13.7-11.1 fish/1lb}) survived better
to adulthood than larger juveniles (56-123 g/fish [8.1-3.7
fish/1lb]). Greater returns of smaller released fish were
probably due to larger fish having a greater tendency to return
as grilse.
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APPENDIX 2, List of Julian weeks and their calendar date equivalents.
Calendar dates Calendar dates
Julian Julian
week Start Finish week Start Finish
1 Ol=Jan 07-Jan 27 02-Jul 08=-Jul
2 OB-Jan l14~-Jan 28 05-Jul 15-Jul
3 15-Jan 21-Jan 29 16~Jul 22-Jul
4 22-Jan 28-Jan 30 23-Jul 29-Jul
5 29~Jan 04-Feb 31 30-Jul C5-Aug
6 05-Feb l1-Feb 32 O&-Aug 12-Aug
7 12-Feb l18-Feb 33 13~-Aug 19-Aug
8 19-Feb 25-Feb 34 20-aug 26-Aug
9 a/ 26-Feb 04-Mar 35 27-Aug Q2-sep
10 O5-Mar 1l-Mar 36 C3-Sep 09-Sep
11 12-Mar 18-Mar 37 10-Sep l16-Se-
12 19-Mar 25-Mar as 17-Sep 23-
13 26-Mar 0l-Apr 38 24-Sep 30-Sep
14 02-Apr 08-Apr 40 01-0ct 07-0ct
15 09-Apr 15-Apr 41 08-0ct l4-0Oct
16 16=-Apr 22-Apr 42 15-0Oct 21-0ct
17 23-Apr 29-Apr 43 22-0ct 28-0ct
18 30-Apr 06-May 44 29-0Oct O4-Nov
19 07-May 13-May 45 05-Nov 11-Nov
20 14-May 20-May 46 12-Nov 18-Nov
21 21~May 27-May 47 19~Nov 25-Nov
22 28-May 03-Jun 48 26-Nov 02-Dec
23 04-Jun 10-Jun 49 03-Dec 09-Dec
24 11-Jun 17-Jun 50 10-bec 16-Dec
25 18-Jun 24-Jun 51 17-Dec 23-Dec
26 25-Jun 01-Jul 52 b/ 24-Dec 3l-Dec

8/ Eight-day week in each year divisible by 4.
b/ Eight-day week every year.
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coho salmon performed similarly.

METHODS

To test a particular attribute, portions of the annual hatchery
production were divided into groups, that were tagged with a
coded-wire tag (CWT) having a unique code and marked with an
adipose (AD) fin c¢lip. There was one exception to this
procedure: a group from the 1976 BY was marked with both a left
and right ventral fin clip, and not CWTed. Portions of the
annual production from the 1976 through 1978 BYs were used to
determine if survival to adulthcod is affected by size-at-
release. Portions of the annual production from the 1979 through
1982 BYs were used to determine if the new moon nearest the
vernal equinox is the optimum time to release coho salmon reared
at TRH.

our analyses of survival as related to size-at-release and lunar-
phase-when~released were based on recoveries of CWTed adult fish
from ocean fisheries and TRH. CWTed fish, released as juveniles
into the Trinity River near TRH, were recovered as two-, three-,
and occasionally as four-year-old fish. Adults were defined as
three- and four-year-old fish, although over $9% of the adult
coho salmon population were three-year-olds. The number of CWTed
fish of each group recovered in ocean fisheries was added to the
number for that CWT group returning to TRHE. This sum was then
divided by the number stocked to calculate the recovery rate.
Relative survival within each BY was then inferred from these
calculated recovery rates,

Analysis of Effects of Lunar-phase Releases on Survival

We used the following steps to determine if the new moon nearest
the vernal equinox was the optimum time to release coho salmon:

1. We tested the hypotheses that there were no differences
among the adult (ages three- and four-year-old) recovery
rates of five groups released at various lunar phases. We
tested for differences with a contingency table analysis at
the 0.05 level of significance using the following formula

(Zar 1984, p. 400-401): k
(Xi-niﬁ) :

X2=
t=1 P9

2. We carried out a Tukey-type multiple comparison test (Zar
1984, p. 401-402) at the 0.05 level of significance to make
cne-on-one comparisons between the adult recovery rate of
the OLPG and each of the groups representing other lunar
phases.
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JOB OBJECTIVES

1. To provide for the compilation, analysis, write-up or
editing of multi-year accumulations of previously collected
file data on Trinity River basin salmon and steelhead that
are beyond the scope of current Project activities.

2. To provide timely, as-needed technical support to the
Project Supervisor in responding to unprogrammed information
and data analysis requests regarding Trinity River basin
salmon and steelhead stocks.

INTRODUCTION

The California Department of Fish and Game (CDFG) has been
researching hatchery stocking and rearing practices that would
increase contributions to fisheries and spawner escapements of
coho salmon reared at Trinity River Hatchery (TRH). This studyY
is a part of that ongoing effort.

In cooperation with the CDFG, Nishioka et al. (1989) conducted a
study at TRH and Iron Gate Hatchery to find out if the new moon
nearest the vernal egquinox {March 22) was the optimum time to
release juvenile coho salmon; hereafter, study groups released
this time will be referred to as the optimal lunar-phased grou;
(OLPG). Their study at TRH included samples from the 1979
through 1982 brood years (BYs), but they did not include results
of the 1980 and 1981 BYs in their report because E1 Nifio
conditions had drastically reduced recovery rates for these two
BYs. Based on their study results, they concluded: " . . . the
percent recovery of the OLPG was significantly higher than or
equal to any other group in three of four occasions at the two
hatcheries". We also examined the results from 1980 and 1981
BYs, and agree that El Nifio did depress recovery rates. Still,
we thought that the effects of El Nifio should have been egqual on
all fish from the same BY. Therefore, the results from the 1980
and 1981 BYs could be used to evaluate lunar-phase releases, and
those recoveries are analyzed in this report.

The effects of size-at-release on survival was studied as a
result of earlier studies which showed that survival to adulthood
of hatchery~-reared chinook salmon, Q. tshawvtscha, and steelhead
trout, 0. mykiss was increased by releasing juveniles of these
species at larger sizes. We conducted a study to find out if

1/ Reavis, R. and B. Heubach. 1993. Effects of size at release and
lunar phase when released for coho salmon, Oncorhyrichus kisutch,
reared at Trinity River Hatchery. Inland Fish. Div. Rep. No. 93-3.
Available from Calif. Dept. Fish and Game, Inland Fish. Div., 1¢
¢th St., Sacramento, CA 95814.
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cocho salmon performed similarly.

METHODS

To test a particular attribute, portions of the annual hatchery
production were divided into groups, that were tagged with a
coded-wire tag (CWT) having a unique code and marked with an
adipose (AD) fin clip. There was one exception to this
procedure: a group from the 1976 BY was marked with both a left
and right ventral fin clip, and not CWTed. Portions of the
annual production from the 1976 through 1978 BYs were used to
deternmine if survival to adulthood is affected by size-at-
release. Portions of the annual production from the 1979 through
1982 BYs were used to determine if the new moon nearest the
vernal equinox is the optimum time to release c¢oho salmon reared
at TRH.

our analyses of survival as related to size-at-release and lunar-
phase-when~-released were based on recoveries of CWTed adult fish
from ocean fisheries and TRH. CWTed fish, released as juveniles
into the Trinity River near TRH, were recovered as two-, three-,
and cccasionally as four-year-old fish. Adults were defined as
three~ and four-year-old fish, although over 99% of the adult
coho salmon population were three-year-olids. The number of CWTed
fish of each group recovered in ocean fisheries was added to the
number for that CWT group returning to TRH. This sum was then
divided by the number stocked to calculate the recovery rate.
Relative survival within each BY was then inferred from these
calculated recovery rates.

Analysis of Effects of Lunar-phase Releases on Survival

We used the following steps to determine if the new moon nearest
the vernal equinox was the optimum time to release coho salmon:

1. We tested the hypotheses that there were no differences
among the adult (ages three- and four-year-old) recovery
rates of five groups released at various lunar phases. We
tested for differences with a contingency table analysis at
the 0.05 level of significance using the following formula
(Zar 1984, p. 400-401):

X2=§ (Xi-niaz
t=1  AP9

2. We carried out a Tukey-type multiple comparison test (Zar
1884, p. 401-402) at the 0.05 level of significance to make
one-on-one comparisons between the adult recovery rate of
the OLPG and each of the groups representing other lunar
rhases.
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Analysis of Effects of Size-at-release on Survival

There were not enough samples to apply tests of significance to
size-at-release results; therefore, only subjective comparisons
were made. Ocean catch results of only two BYs (1977 and 1978)
were available for analysis due to use of different marks on the
1976 BY groups, which would not have been equally identifiable in
ocean fisheries. Hatchery return results were compared for all
three BYs, as all fish entering TRH were careful.y examlned for
any marks. The larger juvenile fish used in this port. EREETEEEE
study ranged from 56~123 g/fish (8.1-3.7 fish/lb) when .eie.

and the smaller juvenile fish ranged from 32-41 g/fish (13.9-11.1
fish/1b).

RESULTS
Analysis of Effects of Lunar-phase Releases on Survival

Based on contingency table analysis of the groups representing
various moon phase releases, we concluded there were significant
differences among survival to ages three years and older for all
BYs (x’ = p<0.05).

Results using the Tukey-type comparison test to find difference=
between the OLPG and groups released during other lunar phases
were as follows (Figure 1):

1. 1879 BY - The survival of the OLPG was significantly
greater than those of all other groups.

2. 1980 BY -~ The survival of the OLPG was less than those of
the two groups released later, but the differences were not
statistically significant. The OLPG survival was
significantly greater than the earlier released groups.

3. 1981 BY - The survival of the OLPG was less than those of
all other groups, and there was a statistically significant
difference between it and the latest group released.

4, 1982 BY - The survival of the OLPG was greater than those
for all other groups, but the differences between it and the
groups released later were not statistically significant,
The differences in survival were statistically significant
between the OLPG and the earlier released groups.
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Analysis of Effects of Size-at-release on Survival

The ocean recovery rate of adults was greater for smaller
juvenile coho salmon released from the 1977 BY, and for larger
juveniles released from the 1978 BY. No comparisons of ocean
catch rates were made for the 1976 BY due to the use of different
fin clips. Total recovery rates (ocean plus TRH recoveries) of
adults were greater for the smaller fish released from the 1877
and 1978 BYs.

Adult hatchery return rates were greater for the smaller juvenile
fish released in all three BYs. The grilse hatchery returns of
larger released juveniles were several times greater in all BYs.
These results suggest that smaller fish survived better to
adulthood due the tendency of juveniles released at a larger size
to return primarily as two-year-olds (Figures 2 and 3).

DISCUSSION AND CONCLUSIONS

The following two assumptions were the basis for the hypothesis
that the new moon nearest the vernal equinox is the optimum time
to release coho salmon: (i) prominent peak levels of plasma
thyroxin (T,) occur on the new moon nearest the vernal equinox,
and (ii) survival is directly related to seawater adaptability.
However, Nishioka et al. (1989) did not observe a single
prominent peak of new-moon-associated T, rise in either the 197%
or 1982 BYs as had been observed earlier by Grau et al. (1981).

Other studies have also indicated these assumptions may not be
valid. After examining the relationship between coho salmon
survival to adulthood and T, concentration or gill (Na+K)-ATPase
activity at two Oregon hatcheries, Ewing et al. (1985) concluded
these relationships were poor predictors of future survival.

They suggested other factors, such as ocean upwelling, may have
greater effects on survival. Based on their study results, they
concluded the most reliable index for predicting optimum-time-of
release was a photoperiod-dependent index that does not vary with
hatchery conditions (i.e., calendar dates).

Morley et al. (1988) reached a similar conclusion. Based on
observation of coho salmon reared at Quinsam Hatchery, British
Columbia, they concluded differences among returns of groups
released at four dates (April 20, May 10, May 30, and June 19)
were not due to changes in seawater adaptability.

The results from the size-at-release portion of our study
suggests that survival to adulthood is greater for smaller
juvenile coho salmon (32-41 g/fish [13.9-11.0 fish/1b]) than for
larger juveniles (56-123 g/fish [8.1-3.7 fish/lb)). Larger
juveniles returned as grilse at rates three to eight times
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FIGURE 2. Recovery rates at Trinity River Hatchery of adult (ages
three- and four-year=-old) coho salmon from the 1976, 1977, and 1978
brood years for two size-at-release groups.
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two-year-old) coho salmon from 1976, 1977, and 1978 brood years for
two size-at-release groups.
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greater than smaller fish, thereby reducing the potential adult
population. These results are consistent with observations of
Morley et al. (1988). From their study of fish ranging from 20
to 31 g/fish (22.6-14.6 fish/lb) at release, they conclud~d that
the returning percentages of grilse increased as size-at-.elease
of fish increased.

Both Ewing et al. (1985), and Morley et al. (1988), in their
respective studies, concluded that June was the optimum time to
release coho salmon from the hatcheries. Unlike hatcheries in
the Pacific northwest, June is not the most favorable time to
release cocho salmon reared at TRH. Due to warmer available water
temperatures, coho salmon reared at TRH are likely to grow faster
than coho salmon reared at hatcheries in the Pacific northwest.
As a result, coho salmon held to June at TRH wou.id probably be
larger than the optimum release size.

We concluded that the new moon nearest the vernal egquinox may not
be the optimum time to release coho salmon. The relationship
between seawater adaptability at the time of release and survival
to adulthood is presently unclear. There may be factors of egual
or greater importance affecting survival other than physioleogical
readiness. Physiological changes measured in the hatchery may
not be good predictors of what may begin to occur after fish are
released from the hatchery and start to actively emigrate to the
ocean.





