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ABSTRACT

Adult steelhead (Oncorhynchus niykiss irideus) scales were analyzed from eight fall-run, two
spring-run, and one winter-run stocks within the Klamath-Trinity River system, from 1981
through 1983, to provide basic information on age, growth, and life history. The lugher degree of
half-pounder occurrence of upper Klamath River steelhead stocks (86.7 1o 100%) compared to
Trmty River steethead stocks (32.0 to 80.0%) was the major life history difference noted i scale
analysis. Early life history was similar for all areas sampled with most juveniles (86.4%) remaining
in freshwater during the first two years of life before migrating to sea. Repeat spawning ranged
from 17.6 to 47.9% for fall-run, 40.0 to 63.6% for spring-run, and 31 1% for winter-run
steelhead. Mean length of adults at first spawning was inversely reiated to percent half-pounder
occurrence in each stock., Ages of returning spawners, back calculated lengths at various life
stages, and growth information are presented.
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PREFACE

This report represents the final form of a preliminary draft that was first completed in 1985, A
subsequent draft, completed in 1987, was distributed widely and was cited as an unpublished
document by many authors. The information contained in this final document is essentially the
same as that contained in the earlier drafts, however, there are some minor revisions. The most
substantial revision was standardizing the age notation to conform more closely with earlier
published reports. It is hoped that the information in this report will provide current steethead
managers with background for initiating further investigations concerning steelhead stocks in the
Klamath-Trinity River system.

INTRODUCTION

The Klamath-Trinity River basin, located in northern California and southern Oregon (Figure 1),
18 an important producer of anadromous salmonids and the number-one producer of steelhead
trout (Oncorhynchus mykiss irideus) in California. The system supports spring and fall runs of
chinook salmon (O. tshawytscha), coho salmon {O. kisutch), and three distinct runs of steelhead:
1} 2 winter run, entering the river from November through March, ii) a spring run entering the
river from March through June, and iii) a fall run, entening the river from July through October.

Very little information has been published concerning the winter-run steelhead in the Kiamath-
Trinity River system. lt generally receives little attention by sports persons, primarily because of
relatively poor winter angling conditions. The size of the winter steelhead run is unknown but,
based on limited angler and Indian gill net harvest data, I believe the magnitude was about 5,000
to 25,000 adults during the years 1980-82. Annual counts (1980-82) of spring-run steelhead in
holding areas throughout the system have ranged from 500 to 3,000 adult-size fish (Roeloffs
1983). The fall run is by far the largest of the three runs and supports the most popular steelhead
sport fishery in California. Fall steelhead run size duning the years 1980-82 was estimated to
include 55,000 to 75,000 adults and 150,000 to 225,000 non-spawning fish called half-pounders
(D.P. Lec, CDFG, pers. comm.) Half-pounders are immature steelhead, 25 to 41 centimeters
(cm) fork length (FL), that return to fresh water 3 to 4 months after initial entry into salt water.
This phenomenon is unique to streams located in extreme northern California and southern
Oregon (Kesner and Barnhart, 1972; and Everest 1972).

Limited information regarding Klamath-Trinity River system steelhead life history, or age and
growth based on scale analysis is available. Kesner and Barnhart (1972) provide life history and
growth information in their description of angler-caught half-pounders from the lower Klamath
River. Freese (1982) presented age and life history information of adult spring steelhead from
North Fork Trinity and New rivers. Winter {1983) analyzed Wooley Creek and Elk Creek spring
steethead otohth and scale morphelogy in an attempt at racial separation. More recently,
steelhead life history and age during freshwater and ocean periods have been described based on
scale interpretations from steelhead in the South Fork Trinity River (Mills and Wilson 1991,
Wilson and Mills 1992, and Collins and Wilson 1994).
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Figure 1. Klamath-Trinity River System
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Understanding basic life history characteristics of the individual steelhead runs and relationships
between the runs is of fundamental importance for proper management of the Klamath-Trinity
River basin steclhcad resource. The purpose of this report is to provide additional information on
steelhead life history in terms of age, occurrence of half-pounder phenomenon, spawning
frequency. growth, and a general comparison of life history and growth characteristics among the
three steelhead runs of the Klamath-Trinity River system.

METHODS

The sampling objective was to obtain scale samples from a minimum of 25 adult steelhead during
each annual upstream spawning migration in major Klamath-Trinity River steelhead spawning
tributaries and Iron Gate Hatchery (IGH). Electrofishing and angling were used to capture
steelhead in most tributaries. All Shasta River, 1982 Bogus Creek, and IGH samples were
obtained from California Department of Fish and Game (CDFG) trapping facilities. Hatchery
samples include unmarked (assumed to be wild) steclhead only. Winter-run steelhead scales were
collected by U.S. Fish and Wiidlife Service (USFWS) biologists in 1980 from Indian gill-net-
caught steelhead.

The race of each steelhead stock sampled was assumed based on river location and time of
capture. For example, steelhead captured in the North Fork Trinity River in July and August
were assumed to be spring run because it 1s unlikely that fali-run individuals would have entered
freshwater and traveled over 140 miles in about a month. Similarly, steelhead captured in the
lower Klamath River below Weitchpec in February and March were assumed to be winter run
because of their close proximity to the river mouth and their bright appearance, suggesting they
recently entered freshwater. In addition, race was assumed n specific tributaries based on CDFG
file information. For example, CDFG file information indicates no known spring-run steelhead in
the Scott or Shasta rivers, Bogus Creek or IGH, therefore, all steelhead in these areas were
assumed to be fall run. Although the Salmon River system is known to contain spring-run
steelhead, fish were captured in areas not in close proximity to known spring-run steelhead
holding areas. I assumed stecthead captured in the Salmon River for this study were fall-run

Scale samples were taken from an area below the posterior margin of the dorsal fin and two scale
rows above the lateral line. Scale-sampled steelhead were measured to the nearest cm FL, and the
gender, and location and date of capture noted.

Scales were mounted dry on a standard microscope slide and held in place with a cover slip and
transparent tape. Scale images were projected using a Bell and Howell microfiche reader.
Interpretation of scale patterns was performed by the author using standard techniques of annuli
and spawning check identification (Lagler 1956). Measurements of scales to the nearest
millimeter {(mm) were taken along a line about 15 degrees on either side of the longitudinal axis.
Annulus or check areas were measured from the scale center to the anterior or outer margin of the
annulus or check.

Scales that were difficult to interpret were read and analyzed a second time approximately two
weeks later. Scales that could not be interpreted with confidence at the second reading were read
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and analyzed by a another trained individual If agreement could not be reached, the scale was
discarded.

An important aspect of scale reading is the development of references that verify or support
interpretations from circuli patterns on the scales. I developed a reference collection of scales
from known steelhead life stages that ranged from Age | and 2 wild juveniles, hatchery smolts,
smolts in the Klamath River estuary, upstream migrating half-pounders, to spawning adults.
Circuli patterns at these various known life stages were used as training aids and as verification
(“ground truthing”) during interpretation of scale information from subsequently sampled adults.

Life history stages were categorized into six general periods: 1) freshwater years, 2) plus growth
(growth afler freshwater annulus formation and before ocean entry), 3) ocean entry, 4) ocean or
salt water years, 3) half-pounder occurrence, and 6) spawning,.

Age notation used in this report is similar to that used by Shapovalov and Taft (1954), except an
additional character 'h' was included to represent half-pounder occurrence. The following is an
example of notation:

2/h.1s

Where: freshwater years are left of slash
saltwater vears are night of slash
h = half-pounder run occurred
s = number of spawning runs

In the above example, the fish spent two years in freshwater, returned from the ocean as a half-
pounder during its first ocean year, and returned to spawn during its second ocean year. Total

age 1s four years.

In another example: 2/ 15 represents an age four-year fish that spent two years in freshwater and
two years in the ocean, returning during the second ocean winter to spawn.

Fish lengths at various life stages were back-calculated using the Lee method (Carlander 1981):
SiL-¢)
S

Lt=¢g+

where: Li = fish length at point (1) in cm
Si = scale length at point (i} in mm
¢ = body scale constant =3.0 cm
S = total scale radius in mm
L = fish length at capture (cm FL)

The body scale constant is the fish length at which scale formation first begins. A scale radius-
body length regression of steelhead in my sample yielded an intercept of 3.0 cm (1.2 in.} for all
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three runs. This agrees with a C value of 3.01 ¢m (1.2 in) for Klamath River fall-run steelhead
determined by Kesner and Barnhart (1972}

Only scales exhibiting less than two spawning checks were used for back calculations. Scale
margin erosion and regeneration of scale material from fish with two or more spawaing checks
was generally too severe for reliable back calculation results.

RESULTS
Sample Sites

Shasta River

Scale samples were taken from 119 adult fall-run steelhead between December and March, 1981
through 1983. Mean length of fish sampled was 55.2 ¢m (21.7 in.) FL, and ranged from 43 to 70
cm (16.9to0 27.6 in.) FL. The most common age categories represented on the scales were

2/h. 15 (47.9%), 2/h.2s (23.5%), and 2/h.3s (16.0%) (Table 1). Based on scale interpretation,
during the juvenile rearing period 94.1 percent remained in freshwater for two years prior to
emigrating to the ocean as smolts (Table 1), a half-pounder cycle occurred in 94.1 percent (Table
2), and repeat spawners comprised 47.9 percent of the sample (Table 3).

Scott River

Scale samples were taken from 78 adult fall-run steelhead between December and March, 1981
through 1983. Mean length of fish sampled was 52.1 ¢m (20.6 in.) FL, and ranged from 42 to 69
cm (16.51t027.2in) FL. The most common age categories represented on the scales were
2/h.1s (62.8%) and 2/h.2s (19.2%)(Table 1). Based on scale interpretation, during the juvenile
rearing period 89.7 percent remained in freshwater for two years prior to emigrating to the ocean
as smolts (Table 1), a half-pounder cycle occurred in 96.1 percent (Table 2), and repeat spawners
comprised 26.9 percent of the sample (Table 3).

Salmon River

Scale samples were taken from 15 adult fall-run steelhead captured by angling between January
and March, 1981 through 1983, Mean length of fish sampled was 51.1 cm (20.1 in.) FL, and
ranged from 40 to 63 cm (15.7 t0 22.4 in.) FL. The most common age category represented on
the scales was 2/h.15 (66.7%)(Table 1 ). Based on scale interpretation, during the juvenile rearing
period 93.3 percent remained in freshwater for two years prior to emigrating o the occan as
smolts (Table 1), a half-pounder cycle occurred in 86.7 percent (Table 2), and repeat spawners
comprised 26.7 percent of the sample (Table 3).



Table 1. Steethead age category summary as determined by scale analysis from adult steethead from selected areas of the
Klamath-Trinity River system.

First-time spawners

Sample location o Tie Tins [onas | 3nts | imias |omts | 220s {3m1s || 1has [2mas [amis § o
Shasta River 3 57 2 62
Scott River 1 i 3 49 3 57
Salmon River 1 10 11
Bogus Creek 10 44 2 56
Horse Creek 4 4
Clear Creek 4 4
Iron Gate Hatchery 1 2 i 1 9 56 1 71
Trinity River 1 3 27 31
{Willow Cr. Weir) N
N. Fork Trinity R. 1 9 j 1 2 14
S Fork Trinity R. s |1 7 1 3 I [ {5 23
Lower Klameth R. i 18 2 3 5. 1 30

1/ Age notation: numbers to left of slash represent years in freshwater, numbers to right of slash represent years in saltwater. “h” indicates half-pounder run, “s” indicates a
spawning run. Example: 2/h.1s indicates s four-year old fish that spent two years in freshwater, and two ocean years with a half-pounder run and s spawning run.

2/ “n” represents pumber of fish sampled



Table 1 (continued). Steelhead age category summary as determined by scale analysis from adult steelhead
from selected areas of the Klamath-Trinity River system.

I/

2/

Second-time spawners

Samplelocation 1) Fons [ans | tmas | 2m2s | 3mas | nzs | anzs || amizs lr o
Shasta River 1 1 28 1 2 2 “ 35
Scott River 1 1 15 ‘I 17
Salmon River 1 3 4
Bogus Creck 1 4 1 6 12
Horse Creek 2 “ 2
Clear Creeck 7 7
[ron Gate Hatchery 16 25 1 1 43
Trinity River 7 2 4 1 14
{Willow Cr. Weir)

N. Fork Trnity R. 3 1 4 2 10
S. Fork Trinity R. i 2 4 7
Lower Klamath R. 2 ] 3 1 5 1 14

Age notation: numbers to lefl of slash represent years in freshwater, numbers to right of slash represent years in saltwater. “h”

indicates half-pounder run,
freshwaler, and two ocean years with a half-pounder run and a spawning run.

0

0,0
5

indicates a spawning run. Example: 2/h.1s indicates & four-year old fish that spent two years in

n” represents number of {ish sampled

_L-
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Table 2. Comparison of half-pounder occurrence as determined from adult
steelhead scales in the Klamath-Trinity River System.

Percent of sample Sample

Stream with half-pounder check size
Shasta River 941 119
Scott River 96.1 78
Salmon River 86.7 15
Bogus Creek o1.2 68
Iron Gate Hatchery 858 119
Trnnmty River

(Willow Creek weir) 80.0 45
NF. Trinity River 32.0 25
S.F. Trinity River 353 34
Lower Klamath River 17.8 45
(winter run)

Clear Creek 100.0 11

Horse Creek 100.0 7
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Table 3. Comparison of adult steclhead spawning frequency in sclected tributaries of the Klamath-Trinity River System
as determined from scales.

-------------------------- SpPawning MIEration ------s----s--s-somae-nane Sample
Stream First Sceond Third Fourth Size
---------------------------- Percent of samiple --ve-ammememmmmmeiaaea.
Shasta River 52.1 294 18.5 119
Scott River 73.1 218 26 2.6 78
Salmon River 733 26.7 15
Bogus Creek 823 17.0 68
Iron Gate 507 36.1 4.2 119
Hatchery
Horse Creek 57.1 28.6 143 7
Clear Creck 36.4 636 I3
Trinity River 689 31.1 45
(Willow Cr. wetr)
§ Fork Tnnity River 676 206 1.8 34
N.Fork Trinity River 56.0 40.0 4.0 25
Lower Klamath River 66.7 311 2.2 45

Bogus Creek

In 1982 and 1983 adult fall-run steelhead were collected in Bogus Creek between January and
March by electrofishing and trapping at the CDFG temporary weir. Scale samples were taken
from 68 fish for analysis. Mean length of fish sampled was 50.2 ¢m (19.7 in.) FL, and ranged
from 41 10 66 cm (16.1 to 26.0in.) FL. The most common age categories represented on the
scales were 2/h.1s (64.7%)(Table 1 ). Based on scale interpretation, during the juvenile rearing
period 79.4 percent remained in freshwater for two years prior to emigrating to the ocean as
smolts (Table 1), a half-pounder cycle occurred in 91 2 percent (Table 2), and repeat spawners
comprised 17.6 percent of the sample (Table 3).

Horse Creek

Scale samples were taken from seven adult fali-run steelhead captured by electrofishing during
February 1981. Mean length of fish sampled was 56.9 ¢m (22.4 in.) FL, and ranged from 39 to
58 cm (15.4t0 22.8 in.) FL. The most common age category represented on the scales was
2/h.15(57.1%)(Table 1 }. Based on scale interpretation, during the juvenile rearing penod 85.7
percent remained in freshwater for two years prior to emigrating to the ocean as smolts (Table 1),
a half-pounder cycle occurred in 100 percent (Table 2), and repeat spawners compnised 42.8
percent of the sample (Table 3).
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Iron Gate Hatchery

Scale samples were taken from 119 adult fall-run steelhead captured during February and March,
1980 through 1983. Mean length of fish sampled was 51.2 cm (20.2 in.} F1., and ranged from 46
to 64 cm (18.1 t025.2in.) FL. The most common age categories represented on the scales were
2/h.1s (47.0%), 2/h.25 (21.0%), and 1/h.2s (13.4%) (Table 1 ). Based on scale interpretation,
during the juvenile rearing period 74.8 percent remained in freshwater for two years prior to
emigrating to the ocean as smolts (Table 1), a half-pounder cycle occurred in 95.8 percent (Table
2), and repeat spawners comprised 40.3 percent of the sample (Table 3).

Trinity River (between Willow Creek and Bumnt Ranch)

Scale samples were taken from 45 adult fall-run steelhead captured between August and October
1982. Mean length of fish sampled was 54.7 cm (21.5 in.) FL, and ranged from 44 to 61 cm
{172 1t024.0in) FL. The most common age categories represented on the scales were 2/h.1s
(60.0%), and 2/2s (15.5%) (Table 1 ). Based on scale interpretation, during the juvenile rearing
period 88.9 percent remained in freshwater for two years prior to emigrating to the ocean as
smolts (Table 1), a half-pounder cycle occurred in 80 percent (Table 2), and repeat spawners
comprised 31.1 percent of the sample (Table 3).

South Fork Trinity River

Scale samples were taken from 34 adult steethead captured during November and December
1981, and during February and March 1982, Mean length of fish sampled was 61.0 cm {24.0 in.)
FL, and ranged from 4] to 76 cm (16.1 10 299 1n.) FL. The most common age categories
represented on the scales were 2/1.15 (20.6%), 2/h.1s (14.7%), 2/15 (11.8%), and 2/1.2s (11.8%
(Table 1 ). Based on scale interpretation, during the juvenile rearing period 85.3 percent
remained in freshwater for two years prior to emigrating to the ocean as smolts (Table 1), a half-
pounder cycle occurred in 35.3 percent (Table 2), and repeat spawners comprised 32.3 percent of
the sample (Table 3).

North Fork Trinity River

Scale samples were taken from 25 adult spring-run steelhead captured during July and August
1983. Mean length of fish sampled was 57.6 ¢cm (22.7 in.) FL., and ranged from 50 to 66 cm
(19.7 t0 26.01n.) FL. The most common age categories represented on the scales were 2/1.1s
(36.0%), 2/h.25 (16.0%), and 2/2s (12.0%) (Table 1 ). Based on scale interpretation, during the
juvenile rearing period 92.0 percent remained in freshwater for two years poor to emigrating to
the ocean as smolts (Table 1), a half-pounder cycle occurred 1n 32.0 percent (Table 2), and repeat
spawners comprised 44.0 percent of the sample (Table 3).

Clear Creek

Scale samples were taken from 11 adult spring-run steeihead captured during August 1980 and
October 1981, Mean length of fish sampled was 48.6 cm (19.1 in.) FL, and ranged from 38 10 56
cm (15.0t0 22.01in.) FL. Only two age categories were represented on the scales, 2/h 2s (63 6%)
and 2/h.1s (36.4%) (Table | ). Based on scale interpretation, during the juvenile rearing period
100 percent remained in freshwater for two years prior to emigrating to the ocean as smolts
(Table 1). A half-pounder run was observed in ail {ish sampled (Table 2}. Repeat spawners
comprised 63.6 percent of the sample (Table 3).
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Lower Klamath River

Scale samples were taken from 45 adult winter-run steethead captured in gill nets during February
and March 1980. Mean length of fish sampled was 66.4 cm FL, and ranged from 55 to 83 cm FL.
The most common age categories were 2/1.15(40.0 %), and 2/1.25 (13.3%) (Table 1). Most
juveniles, 91.1 percent, remained in freshwater for two years before emigrating to the ocean. A
half-pounder cycle was observed in 17.8 percent of the fish sampled (Table 2). Repeat spawners
comprised 33.3 percent of the sample (Table 3).

Growth

Steethead juvenile mean growth in freshwater was similar for all tributaries and runs sampled. For
all tributanes, back-calculated mean lengths at the end of the first freshwater annulus ranged from
861t010.3 em (3.4 t0 4.1 in)) (Table 4). Mean freshwater growth between the first and second
annuli ranged 5.3 to 7.4 cm (2.1 t0 2.9 1n.) (Table 5). Mean plus growth, from the end of the last
freshwater annulus to ocean entry, a period of 2 to 4 months, ranged from 4.8 to 8.0 cm (1.9 to
3.1in.) (Table 5).

DISCUSSION
Fall Run

Areas known to have fall runs of steelhead that were sampled included IGH, Shasta, Scott, and
Salmon rivers, and Bogus and Horse creeks. In general, steelhead from these areas exhibited the
following characteristics: a) juveniles remained in freshwater for two years prior to emigrating to
the ocean, b) mean lengths of smolts at ocean entry range from 21 to 23 cm FL, ¢) 86 to 100
percent return as half-pounders, d) most return to spawn for the first time the year following their
half-pounder run, e} 15 to 30 percent return to spawn a second time, and f) up to 20 percent
return 1o spawn a third time.

It is assumed steelhead captured from the Trinity River near Willow Creek, Burnt Ranch Falls and
Greys Falls during the month of October were fall run. However, they differ significantly (Chi-
square, P<0.05) from the other fall run listed above by showing a lower half-pounder rate of 64.4
percent. Other life history charactersistics appear to be similar for fall-run steelhead from the
Klamath and Trinity rivers.

Steelhead sampled from the South Fork Trinity River were thought to be fall run. However, the
diversity of life history stages (unlike all other fall-run steclhead samples) raises the question of
this sample being strictly fall run, Mean length of adults sampled from the South Fork Trinity
River was significantly larger than fall-run steelhead sampled from all other areas (T-test, P<0.05).
Interestingly, mean lengths of South Fork Trimty River adult steelhead (assumed to be fall-run)
were comparable to mean lengths from North Fork Trinity River spring-run and lower Klamath



13-

TABLE 4. Mean lengths {om FL) of Klanath-Trinity River Steelhead at Vanous Life History Stages as Determined
from Scale Caleulations from First-time Spawners that Ermugrated to the Ocean atter Two Years in

Freshwater,
First
Sample Sample Years in Freshwater Ocean ocean Furst
Stream vears size 1 2 entry check ¥ spawning
-------------------- Centimeters fork length--------=-mcemememeoevee
Shasta River 51-83 62 9.3 148 226 36.2 50.1
Scott River 81-83 35 9.3 153 221 358 48.8
Bogus Creek 82-83 57 9.5 14.8 228 36.2 48.7
Salmon River 83 14 92 14.9 208 37.1 504
Iron Gate Hatchery 83 29 103 17.2 237 369 49.3
Trinity River
(Willow Creek) 82 3i ¥ 14.4 19.2 373 517
N.Fork Trinity River
{spning run) 83 17 88 152 201 47.5 58 9
S.Fork Tnnity River 32 24 96 17.0 220 437 582
Lower Klamath River
{winter run) 20 30 9.9 16.7 216 487 64.8
Horse Creeck 81 7 9.1 156 206 303 104
Clear Creck (spring un) 80 1 8.6 14.5 224 34.0 445

1/ The first ocean check is the half-pounder check for those individuals re-entering freshwater after a few months in the
ocean.



-14.

Table 5. Growth of Klamath-Trinity River system steelhead between selected life history stages
as determined from scale analysis.

T

1TW" 2FW Qcean entry 1 ocean
to 1o to to
Stream 2FW Ocean entry | ocean ¥ 2 ocean ¥

Mean lengths in centimeter fork length

Fall Run

Shasta River 55 78 13.6 139
Scott River 5.8 6.8 13.7 13.0
Salmon River 57 59 16.3 133
Bogus Creek 53 8.0 13.4 12.5
Iron Gate Hatchery 6.9 6.5 132 12.4
Horse Creek 6.5 5.0 917 101
Trinity River

Willow Creek weir 5.6 4.8 181 14.4
S. Fork Trinity River 7.4 5.0 217 14.5
Spring Run

N. Fork Trinjty River 64 49 274 114
Clear Creek 59 7.9 116 10.5
Winter Run

Lower Klamath River 68 49 271 16.1

1/ FW = Fresh water
2/ 1 Ocean = first ocean annulus or half-pounder check.
3/ 2 Ocean = second ccean annulus or first spawning check.
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River winter-run adult steelhead. The half-pounder rate of 41.2 percent for South Fork Trinity
River fall-run steelhead is significantly lower (Chi-square, P<0.5) than any other fall-run samples.
Either this run is unique or the sample contained mixed runs.

Winter Run

Steelhead sampled from the lower Klamath River were assumed to be winter run, based on the
time and location of capture. Based on a bright silvery appearance, these fish appeared to have
recently entered the river. This conclusion is supported by the fact they were captured at
approximately river-mile 12 during February and March. Their spawning destination 1s urknown.

Lower Klamath River winter-run steelhead life history characteristics were nmore similar to North
Fork Trinity River spring-run steelhead than upper Klamath River stocks. Lower Klamath River
winter-run steelhead had the lowest incidence of half-pounder occurrence of all areas sampled,
17.8 percent. North Fork Trinity River spring-run steelhead half-pounder occurrence of 32.0
percent was also relatively low compared to upper Klamath River locations. Incidence of repeat
spawning (33.3%), and length at various life stages were also more similar to Trinity River stocks
than to upper Klamath River stocks (Table 4). Approximately 91 percent of Klamath River
winter-run steethead juveniles enter the ocean at age two, compared with 68 percent of age-two
juveniles entering the ocean from Waddeli Creek as reported by Shapovalov and Taft (1954).
Repeat spawners also made up a greater proportion of the winter stecthead run in the Klamath
River than representative smaller coastal streams like Waddell Creek, 33.3 and 17.1 percent,
respectively. However, mean lengths of similar age adults (same number of freshwater and ocean
years) were comparable in both Klamath River and Waddell Creek winter steelhead runs, 64.8 and
68.0 cm FL, respectively.

Spring Run

Clear Creek spring-run steethead exhibited scale characteristics more similar to upper Klamath
River fall-run steethead than the other spring-run stock sampled from the North Fork Trinity
River. Clear Creek spring-run half-pounder incidence of 100% differed significantly with North
Fork Tnnity River spring-run half-pounder rate of 32.0% (Chi-square, P < 0.05). Mean lengths at
various juvenile life stages were comparable with North Fork Trinity River spring-run steelhead,
however, mean lengths at first and second ocean annuli were significantly different for the two
spring-run stocks (T-test, P <0.05).

North Fork Trinity River spring-run steelhead differed signiticantly (Chi-square, P <0.05) in many
scale characteristics compared to fall-run steelhead, bur were similar in many respects to winter-
run steelhead. Half-pounder incidence was only 32.0 percent in North Fork Trinity River spring-
run steelhead compared to 93 .5 percent for upper Klamath River fall-run steelhead, but nearly
twice that of lower Klamath River winter run which had a half-pounder incidence of 17 8 percent.
Freese (1982) reports a half-pounder incidence of 41.5 percent from North Fork Trinity River

spring-run samples.

Fresh water growth of North Fork Trinity River spring-run steelhead was similar to all other
sample locations (Table 5 and Figure 2). The majority (92%) of North Fork Trinity River spring-
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run steelhead remained in freshwater for two years prior to emigration. Freese (1982) found 95.1
percent of North Fork Trinity River spring-run steelhead exhibited two years of stream growth
prior to emigration.

Klamath River winter-run and North Fork Trimty River spring-run steelhead had similar mean
lengths at all life history stages (differences not statistically significant, P >0.05) except the 2-
ocean stage.

Although freshwater characteristics of spring-run stocks are similar with ail other fall-run and
winter-run stocks, ocean life history is much more diverse compared to fall-run stocks. A similar
broad spectrum of ocean age history occurred in lower Klamath River winter-run and South Fork
Trinity River fall-run scale samples (Table 1).

This study was limited in scope, and some locations (Salmon River, Clear Creek and Horse
Creek) were represented by relatively small samples. Conclusions of life history descriptions or
growth rates of specific stecthead stocks should be viewed with caution because of the many
variable environmental conditions (¢.g. river and ocean temperature, stream flows, storms,

and ocean upwelling) that were not identified or accounted for in this study. These data are
intended to be viewed as trend or framework pieces that partly describe a complex Kiamath-
Trinity River system steelhead population.

It is generally accepted that the ocean environment produces better growth than the freshwater
environments. First year ocean mean growth vanes substantially among Klamath-Trinity River
system steelhead stocks, depending upon the degree of half-pounder occurrence. In general,
longer periods spent in the ocean produce greater absolute growth There is a strong inverse

70 -
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—C3— L. Klam ~E3—~ Horse —am— Clear —2— Upper Klamath

Figure 2. Mean lengths at four life history stages for selected Klamath-Trinity River system steelhead



-17-

linear relationship (r* = 0.87) between rate of occurrence of half-pounder migration and length at
first-time spawning for individual stocks (Figure 3).

For steelhead stocks demonstrating a half-pounder phase, mean growth from ocean entry and
return to freshwater as half-pounders (an average period of three months)is 10.2 cm (4.0 in.).
Everest (1973) reported a similar growth of 11.9 cm (4.7 in.) during the same three-month period
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Figure 3. Relationship between percent half-pounder occurrence and mean length at maiden
spawning for selected Klamath-Trinity River system steelhead stocks.

for Rogue River steelhead half-pounders. An additional average length of 2.4 cm (1.01n.) 1s
added during the half-pounder’s stay in freshwater.

North Fork Trinity River spring-run and Kiamath River winter-run steelhead stocks do not
generally return as half-pounders and have first-year ocean growth ranging from 27.1 to 27.4 cm
(10.7 to 10.8 in.). Stocks with intermediate degrees of half-pounder occurrence (Tnnity River
and South Fork Trnity River fall-runs) exhibit a corresponding intermediate growth of 18.1 to
2}.7cm (7.1 to 8.5 in.) duning the first ocean growth period (Table 5).

Second year ocean growth is also directly related to amount of time spent in the ocean. Monthly
growth rates are highest for spring-run fish and lowest for winter-run fish (Table 6). The amount
of absolute growth, however, appears to be a function of ocean duration. Spring-run steelhead
spend an estimated 2 to 4 months in the ocean afier the end of the first ocean annulus and increase
in length 10.5to 11.4 cm (4.1 to 4.5 in) before the first spawning . Fall-run steelhead spend an
estimated 4 to 7 months in the ocean after the half-pounder check and increase in length 12.4 to
145 cm (4.9 to 5.7 in.) before making the first spawning run. Everest (1973) reported Rogue
River steelhead averaged 5.2 inches of growth between the half-pounder event and first spawning.
Winter-run steelhead spend an estimated 9 to 12 months in the ocean after the first ocean
annulus and exhibit an increase in mean length of 16.1 cm (6.3 in.) before the first spawning.
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Mean lengths obtained from the various stocks examined at the end of the first and second
growing seasons in the ocean may be refated to genetic differences or to ocean productivity.
Klamath River winter-run and Clear Creek spring-run steelhead samples represent similar brood
years but significantly different mean lengths at adult life stages (t_test, P<0.05). Trinity River
adult steclhead stocks are typically larger than Klamath River adult steethead stocks for similar
brood years. Comparison of mean lengths of first-time spawners revealed that upper Klamath
River steelhead were significantly smaller than Trinity River steelhead (t-test, P <0.05) (Figure 2
and Table 4). The mean size differences of adult first-time spawners among the stocks sampied
appears to be related directly to the percent of half-pounder occurrence within each stock (Figure
3). The simple explanation for this phenomenon is that increased time spent in the ocean
produces greater length of adults.

SUMMARY

Main stem Klamath River tributaries upstream of the confluence of the Trinity River have the
highest incidence of half-pounder occurrence within the Klamath-Trinity River system. Fall-run
steclhead sampled from five streams and IGH had a mean half-pounder incidence of 94.3 percent,
ranging from 86.7 to 100 percent. Everest (1973) reported a 97 percent half-pounder incidence
for fall-run steelhead (these fish are called summer-run in Oregon) in the Rogue River,

South Fork Trinity River fall-run steelhead and North Fork Trinity River spring-run steethead had
nearly identical rates of half-pounder occurrence, 35.3 and 32.0 percent, respectively. Both of
these rates were significantly lower than half-pounder occurrence observed from steelhead
sampled in the main stem Trinity River near Willow Creek (80.0 %) (Chi-square, P <0 05).

Half-pounder occurrence from winter-run steelhead in the lower Klamath River was the lowest of
all stocks sampled at 17.8 percent.

All Kiamath-Trinity River system wild steethead exhibit similar freshwater age and growth
characteristics. Age at smolt emigration occurred at the following mean percentages: Age 1 at
9.9, Age2at 86.4, and Age 3 at 3.7,

Incidence of repeat spawning for the steelhead stocks sampled ranged from 17 6 to 47.9 percent
for fall run, 40.0 to 63.6 percent for spring run, and 31.1 percent for winter run.

Mean length of upper Klamath River and Trinity River fali-run first-time spawners is 49.5 and
317 em FL (19.5 and 20.3 in.), respectively. North Fork Trnity River spring-run first-time
spawners averaged 58.9 em FL (23 2 in.). Lower Klamath River winter-run first-time spawners
averaged 64.8 cm FL (25.5 in.). All of these differences are statistically significant (T-

test, P<0.05).
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OBJECTIVES

From the fall of 1977 through the spring of 1983, personnel of the
California Department of fish and Game (CDFG} conducted
investigations of returning steelhead trout populations in the
Klamath-Trinity basin.

the objectives of these investigations were to:

Determine the size compesition, distribution, and timing size
of the Klamath River system fall steelhead population.
Determine the harvest of Klamath River system fall steelhead
populations.

Determine the rates at which steelhead produced at Trinity
River and Iron Gate hatcheries (TRH and IGH) return to the
Klamath River system, and the contributions these fish make to
the fisheries of the Klamath River system.
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Mark-recovery sampling took place in creel census’ on Klamath and
Trinity rivers, at IGH and TRH, at the Bogus Creek Fish Counting
Facility (BCFCF) during the 1981-82 and 1982-83 seasons, at the
Shasta River Fish Counting Facility (SRFCF), at a temporary fish
tagging weir on the Scott River during the 1982-83 season, and at
Trinity River fish tagging weirs (Tish Tang Campground, Willow
Creek and Junction City) during the 1979-80 through 1982-83
seasons.

Creel census areas and procedures have been previously described
(Boydstun 1979, 1980; Lee 1984a, 1984bh, 1984c).

All steelhead released at TRH during the period 1974 through 1981
and all steelhead released at IGH during the period 1977 through
1982 were marked by a fin clip and/or freeze brand. Fin-clipping
materials and methods are described in the fiscal year (FY} 1979
report for Task II (Heubach 1980). Materials and methods for
freeze branding are described in the FY 1980 Task II report
(Boydstun 1981). A summary of releases made between 1977 and 1982
are presented in Appendix A.

Adult steelhead population estimates were made using the equation
from Ricker (1975):

where: N estimated run size,

=
non

number of fish tagged during our lower Klamath River
seining operations,
C = number aof fish examined for tags in the lower Klamath

River creel census samples, and
R = number of tags in the creel c¢ensus samples.

Factors influencing the validity of the run-size estimates (Ricker
1975) as described in this report are discussed as they apply to
the 1977-79 through 1982-83 seasons,

Confidence limits were determined using the Poisson or normal
approximations according to criteria described by Adams (1951).

The contribution of hatchery-origin steelhead to the run was
estimated by multiplying the steelhead population estimates by the
percent cccurrence of marked fish observed during the lower Klamath
River seining operations. Cumulative contribution for each mark
group was determined by combining the number of fish estimated
returning each year. Comparisons between groups were made by
Chi-square analysis,




TABLE 5. Numter of Dars Sampied with Serne by Stancard Week,
Lower Kiamath River (Waukel Creek), 1977 Through 1982
Week Number c+ davs sampled
gnding 199757 197807 197%c- 199047 1921s/ 19924/ Total
Julyw 22 7 2 7 g 0 3 20
July 27 7 3 7 o 3 3 25
Aug S é é 7 a 3 4 25
FAug 12 5 7 7 0 4 4 27
Aug 19 7 7 7 0 4 4 29
Aug 24 7 7 7 4 4 4 23
Sep 2 7 7 7 3 é 3 33
Sep ¢ 7 7 7 9 - 5 35
Sep 14 7 3 7 4 4 2 29
Sep 23 7 7 7 4 4 4 33
Sep 30 4 7 & 4 4 2 27
fct 7 4 7 3 2 4 4 24
Oct 14 4 é 5 0 1 g 1é
Oct 2% 0 4 0 0 0 0 4
Oct 28 0 4 g 0 ] 0 4
TOTALS 79 82 84 24 43 42 363
a/ Sampling began May 17, 1%77 and ended October 13, 1977,
b/ Sampling began July 1%, 1978 and ended Octaober 27, 1978.
¢/ Sampling began July 13, 1979 and ended October 12, 197%.
d/ Sampling began August 21, 1980 and ended October 2, 1980.
e/ Sampling began July 27, 198! and ended QOctober 8, 1981.
f/ Sampling began July 20, 1982 and ended October 7, 1%82.




To compare the return of marked (hatchery-corigin) steelhead in the
sport fishery and at various sampling locations, a relative return
rate was developed by dividing the number of steelhead observed in
each mark group by the number of effectively-marked fish released;
and expanding the resulting number by 10,000 to facilitate
comparisons,

The annual rate of exploitation of adult steelhead was estimated
from angler returns of reward and nonreward tags applied during the
lower Klamath River seining operations where:

number of tags returned
exploitation rate = o —
number of tags in the fishery

Angler nonresponse to nonreward tags was corrected by the formula
described by Rawstron (1971).

Scale samples for steelhead life history studies were collected
from adult steelhead by electrofishing, trapping, gill netting,
creel sampling and angling. Scales were removed from an area below
the posterior margin of the dorsal fin and two scale rows above the
lateral line. Scales were dry mounted and images projected using a
Bell and Howell microfische reader. Age notation used in this
report generally follows Shapovalov and Taft (1954).

Weekly sampling data are presented in standard (Julian) week
format.

RESULTS
Klamath River Estuary

Seining Effort

During the six seasons Project personnel sampled 365 days (d) at
the Waukel Creek seining site (km 4.8, ERM 3.0) (Table 5). The
number of days sampled averaged 61 d and ranged from 26 to 89 d
during the six seasons. Seining effort averaged 4.0 days per week
(d/w) during the six seasons. Project personnel made a total of
3,361 hauls (H) throughout the study at the Waukel Creek seining
site and averaged 224.1 H/w (Table 6).

buring the 1980-81 season, Project personnel also measured and
tagged steelhead caught by USFWS personnel seining near the river
mouth for use in population estimates.

Run Timing

The earliest capture of steelhead at our Waukel Creek seining site
(km 4.8, RM 3) was May 18, 1977, when six half-pounders were



caught. Seining activities were initiated on May 17, 1977 that
season, and small catches of half-pounder steelhead {<seven fish/d)
were made through the summer. We do not know if these were
upstream or downstream migrating fish.

Substantial July catches c¢f half-pounder steelhead (>1.0 fish/H)
were recorded only during the 1979 season when catch per haul (c/H}
rates were 1,93 fish/H the week ending July 22 (Table 7).
Substantial July catches of adult steelhead (>1.0 fish/H) were also
recorded in 1977 the week ending July 29, and in 1979 during the
week ending July 22 (Table 7}. In 1979, local anglers reported
catching adult and half-pounder steelhead starting about July 10.
We believe this was an unusual significant early migration of the
late summer/fall-run steelhead population.

The half-pounder steelhead run peaked at the Waukel Creek seining

site between August 20 and September 9 in four of the six seasons.
In 1981, the run exhibited two peaks, an early peak occurring the

week ending Auqust 19, and a second peak occurring the week ending
September 2. In 1982, the run also exhibited two peaks, the first
the week ending Augqust 12 and the second the week ending September
9 {(Figure 2).

The adult steelhead run peaked at the Waukel Creek seining site
between August 13 and September 23, and in general appeared to be
more protracted in duration than the half-pounder run (Figure 2).

Run Size

During the 1977-78 through 1982-83 seasons we tagged and released
1,683 half-pounder and 5,814 adult steelhead during lower Klamath
River seining operations (Table 8). During the same period, we
recovered 136 tags (Table 9).

Adult steelhead population estimates were developed for the 1977
through 1982 runs and ranged from 87,010 to 181,410 fish annually
{(Table 10). Half-pounder steelhead population estimates were
derived from the annual adult steelhead population estimates and
the ratio of half-pounder steelhead to adult steelhead caught
during our lower Klamath River seining operations and ranged from
105,218 to 251,459 fish {(Table 11}, Adult run sizes were estimated
to be highest during the 1978-79 season while half-pounder runs
were greatest during the 1981-82 seasons (Figure 3),

Size of Fish

The length frequency distribution of steelhead sampled during the
1977 through 1982 seasons at Waukel Creek was generally bimodal
(Figure 4). The modal length of half-pounders occurred between 29
and 31 cm (11.4 and 12.2 in.) FL and between 42 and 52 cm (16.5 and
20.5 in.) FL for adult steelhead during the six seasons (Figure 5).



TABLZ &. MNumber of Seine Hauls by Standard lWeel,
Lower Hlamath River {idaukel Cresk),
1977 Theough 1982

e el Mumber of sejine hauis

ending 1777 1978 1979 1728 1981 1982 Jotal
July 22 S0 26 &7 a ﬂ 17 1240
Juty 29 &5 48 74 0 22 Z8 237
Aug S 55 58 79 ] 29 40 25l
Aug 12 44 88 82 0 40 44 274
fBug 19 &3 33 21 0 37 32 297
Aug 2é é3 a3 50 23 37 40 292
Sep 2 &5 73 &1 zZ0 24 ich] 233
Sep ? &é 79 43 29 38 47 32z
Sep 14 71 32 3 29 38 18 2g4
Sep 23 4z 76 54 27 25 34 292
Sep 20 37 24 24 24 30 18 237
Oct 7 29 70 22 12 27 34 204
Qct 14 30 a7 32 0 3 0 133
Oct =t Q 39 0 a ] il 39
Oct 28 a 39 2 0 ] 2 39
TOTALS 702 942 785 144 387 321 2,351



TABLE 7. Weekly Summacies of dalf-pounder and Adult Steelhead Catzhes from Lower Kiamath Rives
{Wauke) Creekd Seining Operations, 1977 Through 1982

Standard Mean
week anding 1977 1978 1979 1980 1981 1762 cateh hayi

Half-noynders

July 22 3/ ? (0.18ih {003 129 41,92} - -- 0 0.52
July 29 3 <0.08) £ 30 0.4 -— i { nis
Aug 3 54 {1.02 1 ig.02) 1 (8.0 - 10,80 740,13 0.23
Aug 12 122 {2.49) 17 40,19 34 00,59 -- 610,19 258 (4.4%) 2.00
dug 19 629 (9.8} §3 {112} 01 (2,48 -- $3d4(14.97) a1 1.2 5.94
Aug 24 FI0 (14,44 207 {2,599 1,004 20,040 76 13,30 364 {9.8%) 25 (0.2 8.48
Sep 2 1,713 (29,43 518 (7.1 743 {12,180 320 (1s.06) 734 (21.5%Y  i1{Z {3.7%) 15,00
Seg 9 1,127 (1708 BS ¢1.08: 79 41,29 950 (13,97 329 (137200 208 444D .45
Sep 15 231 (3.25) 39 013 3 (0.04) {42 (4.903 313 43,24} 87 (3.7 3.55
Sep 23 267 (4.31) 13 (0.19) 2.4 223 18,33 114 {3.2%) B4 (2.3%) 3.08
Sex 30 13 (0.41} 2% (2.3 2{0.04 330138 57 (1,%0) 3 i0.44) g.74
0ct 7 13 {0,453} I . 0 30025 18 (0.44) 7020 0,23
get 14 140,03 ? (.18 1{06.032 - 0 - §.0é
Oct 21 - ] - - -- - 6.00
Oct 28 - { -- -- - -- 0.0d
TOTALS 3,298 (7.33)y 1,032 (110) 2,249 (2.88) 1,349 (3.2Z: 2,492 (4.94) 817 (2.14) 4,79
Adults
duly 22 &/ 246 (0.3)p 2 (0,08) 138 (2.06) - -~ 0 0.8%
July 2% 155 (2.38) 10,02 &0 €0.31) - G 1 (5.0d) 0.43
Aug 3 277 (5.04) 22 ¢0.38) 14 (9.18) - S 0.7 740 1.1%
Aug 12 437 ¢7.50} 19 0.1 26 (0.42) - 9 (0.23) 87 (Z.18) z.30
Aug 1F 448 {7.75) 324 (3.90) 170 <2.10) -- 198 (5,35) 23 ¢0.70) 3.74
dug 24 424 (4.78) 211 12,44 383 {11.46) 29 (1.28) 84 (2.27) 47 (1.18) 4,30
Sep 2 692 (10.03)  42% (5.77) 378 <4.20) 93 (2.7%) 87 (2,34 4% (2.20) 4,94
Sep 9 34z 5.18) 82 (1.04) 124 €2.00) 122 ¢4.21) 107 (2.8 M 5D 3.40
Sep 196 33 (0.46) B4 (1.4 4{0.03) 89 (3.41) B2 (2,16 113 68,28 .33
Sep 23 a1 ¢0.82) 102 11,34 1 (002} 177 14.56) 184 €5.24) 190 (5.2%) 3.21
Sep 3 S (0.14 180 ¢2.43) (0,09 141 (5,88) 14! (4.76) 36 2.0 2.04
0ct 7 24009 104 1,50 100.18) 18 (1,50 32 {0.82) 32 10.94) .83
dct Y4 | 186 (3.24) i - 0 -- .81
et 2 -- 18 (0,46} - -- -- -— 0.44
fct 28 - 14 (0.41) -- - -- -- 0.4}
TTALS 2,894 (4,12 1,770 (1.88) 1,508 ¢1.§2) §41 (3.91) §30 (2.4D> 844 £2,22) 2.74

&/ Includes all weas prigr to July 14-22,

J
5/ Humbars tn parentheses represent caich per seine hayl,
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TAELE 2. MNumbers of Half-pounders and &dult Steelhead Tagaed
an2 Relgazed During Lﬁmﬁr Bl amath Fiwver
tllaukel Cresk) Seining Cperationg,
1777 Through 157532

Year Half-poungers adul ts
1=77 1,294 = S22 A
{778 o oas 1,42% 2
L7 IPT as 1,413 a
174 =0 203 Lo
1721 22 5% ¢
=] g 721 g
TOTALE I,a53 3,514
& Tagoed with $£5.00 reward tags.
b Of the 2035, %3 were captured bv CDFG and 212

bw USFIWS, &11 were tagged and releazed by Klamath

fFiver Froject perconnel,
/ Tatal include:

c. = 211 non-reward tags,

d~ Total includes 235 10,00 reward ang 74732
non—-reward tagged steelhead,

& Tota! imcludes 272 tagged with #£10.00 reward

and 427 tagged with non-reward ts

1D
ul



TABLE ?. Mumbers and Locations of Aduli Steeihead Samoled, and Numbers of Tagged Steelhean Qbserved,

Location

1977-78 Through [982-83 Seasons

Season of tagging and ~ecaoturs

19771578 1978-1979 1979-1580 {980-1981 1981-1982  1§82-1983

Totals

Creel census &/
I5d
ThH

Shasta Rivar Fish
Counting Facility

Willow Croek Weir,
Trinity River

Junction City Weir,
Trinity River

North Fork Trinity
River Weir

Boqus Creek Fish
Counting Facility

Scott River Heir

2,293022/ 4,473013) o/ B74(4) 1, 41748 b, 429440 2,189

4 41105 2,079(%5 1,858(% 1,247¢1) 2,251 2,703(0)
285(3) 48341) 33200 2,019 1,007¢2) 7151
n's ¢/ 375(2; 1,864¢4) 1,81408: 218N 2,040(5)

27D 580} 17440} 247(8) 340} 294(1)
n/'s n/s n/s 1040 R, &(9)
n's n/s n/s n's n/s HK
nis n/s n/s nis 440) 2616}
n/s n/s n/s n/s n/s 139¢0)

[2,495072)
14,3321
3,091020

§,335020)

278410y

1940

e

320

139403

TaTALS

701830 7,480¢23)  4.947(12)  4,754031)  4,988(3D)  3,13318)

& In 1977 and 1978 the cree! census inciuded the area from Waukel Creek (river km 4.8) wpstrean
to Johnson’s (river km 32) and from Weitchpee (river ¥m 48) upstream to Hapoy Camp friver km 159},
b/ Number in parenthesis is number of project tagged sieelhead in sampie.

&4 nfs = no sampling.

39,5420138)



TABLE 140, Klamath River Bazin Adult Fall Stee'head Run-zize
Estimates, 1977-73 Thraough 1%98Z~33 Zeasons
MNumber Mumiper Numper ot tags Run-zize
effectivelr sampled in recaptyred in acstimate
Ceazon tagoed a7 creel census creal censuys (¥5n Tl
1977-78 537 [,747% e 89,621
050,315 - 171,920
19723-77% 1,110 2,223 12 181,410
£103,413 - 221,487
1779-380 1,208 874 £ 154,17
(74,551 - 337,303
1930-31 741 1,417 g 118,%70¢
P&2,828 ~ 23%,124:
1951-382 790 1,429 12 87,010
{51,418 ~ 157,131)
1982-33 643 2,185 g 145,190
(BO,1¥d4 — 2Z2¥0,2001)
TATaLE 5,08 7,957 52

a’ Corrected for % mortality in 1977-78, 220 in 1978-7%9, 154 in 1?792-80,
and 8% in remaining rears,



TAELE (1. Kiamath River Basin Half-pounder Steelhead Run-zize
Estimates, 1777-78 Through 178Z-32 Seasons

Ratic of half-pounder

Adult

steelhead
popuiatian

Half-pounder
steelhead
populat:ion

Sezson to aculi siselhead sctimate ectimate Totz!

1977-7¢ 1.831 22,091 142,037 252,128
1978-7% 0.38:1 131,410 105,218 286,428
1977-80 1,471 154,174 229,722 383,742
1986-21 2.09:1 114,904 244,334 341,240
1981-82 2.87:1 27,010 231,459 338,449
1982-83 0.97:1 145,150 140,513 295,558



I HALF-POUNDER

ADULT

T
L

300,000

L

200,000

r—

NUMBER OF STEELHEAD

100,000

I977-78  1978-79  1979-80 1980-81  (981-82  1982-83
SEASON

Figure 3. Estimated numbers of half-pounder and adult fall-run steelhead entering
the Ylamath "iver during the 1977/78 through 1932/83 seasons.
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Length frequency of fall steelhead seined from the Klamath River at
Waukel Creek, fall 1977-1982.
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rigure 5. 1lModes in the length fregquency of half-pounder and adult steelhead
captured by seining in the lower Klamath River at Waukel Creel,

1977 through 1982,




The nadir in the length frequency {(determine by a moving average of
5) separating half-pounder and adult steelhead ranged from 36 to 40
cm {14.1 to 15.7 in.) FL (Figure 6).

The mean length of half-pounder steelhead sampled at Waukel Creek
averaged 31.3 cm (12.3 in.}) FL, and ranged from 30.4 to 32.0 cm
(12.0 to 12.6 in.} FL during the 1977 through 1982 season {Table
12). The mean length of adult steelhead was 49.8 cm (19.6 in.) FL
and ranged from 45.9 to 53.4 cm (18.1 to 21.0 in.) FL during the
same period {Table 12).

In most years, size of adult steelhead captured at Waukel Creek
generally increased during our seining cperations (Figure 7). This
increase was most apparent during the 1978, 1979 and 1982 seasons,
During these years, the increase in mean length was approximately
11 cm (4.3 in.) FL and ranged from 7.5 to 14.2 cm (3.0 to 5.6 in.}
FL from the first week to the last week of seining.

The mean length of fin-marked adult steelhead was similar to
unmarked adults in 1978, but was slightly larger in 1979 and
slightly smaller the remaining seasons (Figure 8). Fin-marked and
unmarked half-pounder steelhead were approximately the same length
in all years (Figure 8).

Incidence of Filn-marked Steelhead

During 1977 through 1982, 5.1% of the adult (439 of 8,589) and
11.2% of the half-pounder (1,508 of 13,439) steelhead we sampled
during our lower Klamath River seining operations were fin marked,
indicating they were of hatchery origin (Table 13). We observed 42
different fin-marked groups released from the two basin hatcheries,
IGH and TRH, 10 groups released from Cole Rivers Hatchery (CRH),
located con the Rogue River in Oregon, and one group which bore a
fin mark applied to steelhead released from both TRH and CRH (Table
14).

In order to identify hatchery-origin steelhead in the lower river
sampling and at the hatcheries, all steelhead released from TRH in
the Trinity River basin below Lewiston Dam from 1974 through 1981
were marked. Similarly, all steelhead released from IGH in the
Klamath River basin below Iron Gate Dam from 1977 through 1981 were
marked.

In 1977, an unknown number of unmarked hatchery-produced steelhead
released in 1976 may have been classified as half-pounders, while
all hatchery-produced steelhead released in 1982 were not marked.
As such, only in the 1978 through 1981 seasons would all TRH- and
IGH-produced steelhead in the half-pounder run have been marked.
During those seascns, the contribution of TRH- and IGH-produced
steelhead returning as half-pounders averaged 12.4% and ranged from
9.6 to 20.4% {(Table 13).
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Fizure 6, Nadir in length fregquency of steelhead captured by seining in the lower
Klamath River at Waukel Creek, 1977 through 1932,




TABLE 12. Fork Lengths of Fall Steslhead Captured bv Zeining
in the Lower Klamatan Riwver at Wauke! Creell,
1927 Through 1782

Unmarked Fin—clipped all fisn
Year Mean rcm) Maran fem) Mesm nrangelicm)

Hal t-pounders=s

1977 31.% 32.3 32.0 25-407
1978 30.4 31.4 30,3 123-3&)
1979 20.4 0,4 30.9 (25-407
1980 31.é 1.1 31.8 (25-400
1981 2.9 30.7 31.3 C25-40>
1982 31,32 31.3 31.3 125-377
fdul ts
177 590.3 sl.8 54,3 (41-752
1978 43,9 45,9 45.,% (37-772
1979 S3.7 50.4 52.4 (431-75O
1785 43.9 47,5 48,7 ¢41-71>
1981 50.4 4.0 SB.3 (41-7a2

1982 49.3 48.4 49.0 (33-74>
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Mean fork length of adult steelhead by standard weeks captured by
seining in the lower Klamath River at Waukel Creek, 1577 through
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Figare 8., Mean fork length of marked and unmarked adnlt andé half-pounder steelhead
captured by seining in the lower Klamath River at Waultel Creek, 1%77
tarougn 1982.



TrBLE 13, HMNumber of Trinity River and Iron Jate Hatcherv Origin Steelhead
Captured by Seining in the Lower Klamath River at Waukel Creek,
1977 Through 1782
Numbier of Steelhead
Year Fin-clipped Unmarxed Total
TRH a7 [GH &~ Other a. Total
Adul t=
1977 44¢1.5h7 0 3502 T2, 2,815 2,894
1972 181,10 181,43 23¢1.3) s003. 410 1,710 1,770
197G 52(3.4) 2802 .45 23015 1110720 1,397 1,308
17g0 28(7.4) 1.4 140,23 é2410,4) 573 LB
1781 21{2.3) 384,10 400,43 43:4.8) B&7 20
1782 1501.8) 374,40 4¢0.3 53(4.%) 788 244
TOTALS 209¢2.4) 1401 .47 2001.8) 43703.1 8,130 2,589
Half-pounders
1977 25714.9) 7401 .40 41{0.8) 37407.,1) 4,924 5,298
1978 47{d .37 8244 .02 34(3.,3) 143012.9) 389 1,032
1779 390017.3) S58(2.4) 10e0,4) 498¢28.,4) 1,791 2,24%
1980 88:¢.5) 4303.4) 1341.0% 149011,0) 1,200 1,349
1751 B1{3.0> IS7(5.8) 21¢0.8> 25909, 80 2,432 2,892
17B2 44035.4) 4007 .2 - RRCNC ] 129015.3 494 g1?
TOTALS FPCS. D 4s102,4y  138¢1.0) t,50e011.2) 11,931 13,439

3/ TRH = Trinity River Hatchery,
Other
&/ Humberec in parentheces are percentages of total

IGH = Iron Gate Hatchery,

= Cole River Hatchery and marks of unicdentifiable arigin.

annual

catch.



TABLE 14,

Numpers and Relative Return Rates of 7Fin-ciipped Steelhead Observed in Lower Klamath River
{Waukel Creek) Seining Operations, 1977 Through 1982

Relezse data Recavery Number returned ‘relative retyurn rate} a/
Markh/ Origincg Date B¥d/ Number FLimm)g/ 1977 1975 1979 1981 1981 1982 Total
0-Ad {GH 4/77 1976 14,144 23-40 2 015,48 (2.8 0 26 (18.4)
y 40 1] 2 (1.4y 5 3% 7id,m
TOTALS 72 115.48) 4 (8.2 5 (3.3 32 {33
Aa-LP  1GH 77 1976 429,306 29-40 22¢0.30 36 (1. € 79 (1,8)
Y 40 L 4 (B.1) 24 (0.8 28 (0,7
TOTALS 23 é) (1.4 M 0.8 107 (2.5
Ad-9PF  1GH 877 1976 40,292 25-40 NG 300 0 34 <84
P! ] 240,70 3 (0.7 § (1.4)
TOTALS A7 405 3.7 30 (9.9
-2 1GH 4/78 1977 280,000 25-40 g (g4 21 ¢1.0) B 29 (1%
Y 40 4 (0.2 74{0.4) {1 40.4)
TOTALS g 0.4 BB 7 40 2.0
D-#d 16# 4/79 1978 10,033 25-40 330 0 | 3430
y 4D i} ] 2 €20 220
TOTALS 3¢3.1) @6 2 2.0 5 {5.0)
Ay 1GH §/7% 1978 214,194 25-40 {0 24010 0 11 (0.5}
3 40 0 P (g0 9 140.0)
TOTALS 2¢0.4) 3400 0 12 ¢0.5
i 16H 4/79 1978 119,244 25-40 760.8) 0 7 :0.4)
y 40 ] 1 (0.1 t(0.n) ? (8.2}
TGTALS 740,86 1401 140,51} ?¢0.7)
Ad-"T*  Iop 4/80 1979 38,047 2340 20 (3.4 4 (1.0 8 24 (4,9}
Y 40 ] 20 £3.4) 5¢0.9, 25 (4.3
TGTALS 20 (3.9) 26 (4.9) 5¢0.%) 3 ¢B.8)
Ad-'H"  IGH 3/80 1979 59,000 25-40 20 (3.9 3.9 0 231 (3.9
) 40 0 10 . 0 10417
TOTALS 20 3. 1382, D 33 (5.8)
Ad-"0"  IGH 4/80 1979 53,070 25-40 (1. 7.0 13 02,9
) 40 ] 5.7 0 3L
TOTALS § (1.0 12 (2.2 1§ {8 (3.4

{zontinyed on aext page!’




TABLE {4, Numbers and Relative Return Rates af Fin-clipped Steeihead Observed in Lower Klamath River

thagkel Creek) Seining Operations, 1777 Througn 1982 (continved)

Reiease data Recovery Number returned (relative return rate} a/f
Harkd/ Origines Date BYd/ Number FlLicmie/ 1977 1978 1979 1982 1981 1082 Totz!
LU-*H*  IGH /81 1980 44,440 25-40 43 (7.8 6 (0,9 31 (7.9
Y 48 g 4 (2.2 140
TOTALS 43 (7.0 20 (3.1)  £5(10.1)
Ly-20" I 5/81 1980 44,250 25-40 53 (8.3 | (0.2} 54 (E.4}
y D 1] 7001 7LD
TOTALS 33 {8.3) B (1.2) 43 9.5}
W-T" IGH  4/Bl 1980 44,240 29-45 6009 ¢ § (0.9
¥ 40 0 0
TOTALS 0.9 G 5 (0,9}
LY-5x*  IGH  4/81  WILD 38,530 25-40 [/ eh 1 [ 9.D
> 40 0 7 (1.93) 7 1.8
TOTALS 33 (9.1 7 (LB 42(10.9)
Ry-*T  IGH  4/82 1981 37,552 25-40 2844y 24
Y 40 0 0
TOTALS 24 (4.2) 20 (4.2
Ry-"0" IGH  5/82 198 59,474 25-40 20 (3.5 21 ¢3.;
> 40 0
TOTALS 21 (3.5 21 3.3
RJ-"H* IGK  &/82 1981 58,474 25-40 7 (0.0 7.2
)4 0 |
TOTALS 7.2} 7 (1.2
Ad-LY  TRH 4776 1974 44,221 25-40 ] 0
CRH 4776 1974 102,947 y 40 7 7
TOTAL 7 7
Ad-LP TRH  4/74 1974 (3,730 25-4§ D g
y 40 2 (1.3 2 11.5)
TOTAL 2 (1.9) 2 {19

{continued on next page)




TABLE 14,

Numbers and Relative Return Rates of Fin-clipped Steelhead Observed in Lower Kiamath River

(Waukel Creek) Seining Operations, 1977 Through 1982 Ccontinued)

Releace data Recovery Number returnegd irelative raturn rate’ a/
Markn’ Orininc/ Date BYd’ Humber Flitnja/ 1977 1978 1979 1980 1981 1382 Tota’
L TRH &/74 1974 38,509 23-4( i 0
y 40 4000 4 ¢l
TOTAL 4 {1.0) 4 (1.6
LP TRH 76 1974 29,450 25-40 0 0
» 4 a0 21 (7.1
TOTAL 21 (7.0 A G0N
Ac-Ry  TRH 4/76 1975 118,948 25-40 & )
) 40 71,8 19 {1.48)
TGTAL 19 1.9 1% (1.4)
Ad-LU-RP TR /77 1979 21,842 2540 I, 0 Y
>4 0 2.9 (0.9
TOTALS IdLe 20 32
Ad-RV-L? TRH  3/77 1975 43,438 25-48 2 AL 3 4.0 5 (2.8
) 49 i 340.7) 3:0.0)
TOTALS 2 {{1.9) & (1.4 38 (13.3
b TRH 477 1975 118,407 25-40 0 t
) 40 I a.m 4.
TGTAL 1 1.
(V-RP TRH 4477 1976 175,210 23-48 1270y 0 ! 127 (7.2
) 4o 0 3.2 9w 12 ¢9.7)
TOTRLS 127 (7.2 3¢<0.2) 9 (0.9 139 (7.7
RV-LP  TRH 4717 1976 129,383 25-40 a8 200 0 77 (5.9
b 40 t g (0.8} 30,2 11 €0.8)
THTALS (3.9 1o 0.8 3 0.2 88 (4.9)
Ad-LV-RV TRE 4/78 1377 152,874 23-4C 47 (3.1 0 47 431
) 40 0 37 (2.4 37 (2.4
TOTALS 9 3.1 7 Q2.8 84 (3.3)
Ag-{  TRH 4/79 1978 30,418 2%-40 a2 (7.2} 0 0 22 (7.2)
) 40 ) 207 1LY 3D
TOTALS 22¢2.2) 200 140.3) 23 (8.2
ad-RY - TRH Z-3/7% 1978 14,813 25-42 13 (8.8 0.7; @ 14 (5.5]
) ai 0 L7 1467 2.4
TOTALS 13 (8.8 24 (0D 16 (0.8

(continued on next page)



TRBLE 14, Numbers and Relative Retfurn Rates of Fin-¢lipped Steelheac Observed in Lower Klamath River

(Mauke! Creekd Seining {perations, (977 Through 1982 (continued)

Rejease data Recovery Number returned {relative return rate) 3/
Markh/ Originc’ Date Byd’” Number FLitmip/ 1977 1978 1979 1980 198! 1942 Jotal
Lp TRH /79 1978 324,774 25-40 2227 (8.5 700D 84 (8.0
) 40 0 43 (1.5 401 47 {1.H
TOTALS 277 (8.3 30 41D 41! 331 (1g.2}
RP TRH  4/79 1978 47,132 25-40 75 (11,2 3 (5.4 0 78 1118
¥ 40 ] 19 1.9 LD 11 (1.8)
TOTALS 79 (10,2 13 (L9 1A g9 (13,9
Ag-LP TR 4/80 1979 52,781 25~40 15 (2.8 10 19 (2.8
¥4l 1 40,2y 3 0.4 4 (1.8
TOTALS 16 3.8 3 (0.8 19 12.8)
Ad-BP  TRH  1-4/80  177% 18,343 25-40 1 40.3) 0 1.3
¥ 40 { 1 (0.5} 1405
TOTALS 1 00,5y 1¢0.9) 2 1.1
Ly-RF  TRH  4/80 1979 113,625 25-40 24 2.1y 0 24 (2.1}
y 4 i <0 8.7 ¥ (0>
TOTALS 25 (2.2 €107 33 (.
RV-LF TRR  4/890 1979 139,211 25-44 3720 37 (2.0
» 40 & 240,10 § 0D 3402
TOTALS 3727y 2400 1 By 46 (2.9
Aad-L'Y  TRE /B 1986 81,134 23-40 §¢3.20 @ 26 (3.2
y 4l { 4 (0.7 & (0.7
TOTALS 26 (3.2 6 (0. 32 (3%
Ad-LY-RP TRH 3/81 1979 28,943 25-40 S0 0 5 (1.0
y 40 i ] ]
TOTALS 54(1.7 & 5.
Ad-R)  TRH  2-4/81 1980 1,818 25-40 1 (5.5 0 1 {5.9)
¥ 4f ] G 0
TOTALS 1 (5.0 0 1 (5.3)
- TRH  4/81 1980 51,230 29-40 35 4.8 0 35 {4.8)
) 40 ] 30 34,0
TOTALS 35 (6.8} 51,00 40 (7.8
Ry TRH 4/81 1980 39,188 25-40 14 (2.4} @ 14 (2.4)
y 40 0 140,32y 10,2y
TOTAL $ (2.4 148.2) 152

{continued an next pagel



TABLE 14, Nymbers and Relative Return Rates of Fin-clipped Steelhead Observed in Lower Klamath Rrver
tWaukel Creek) Seining Operatiors, 1977 Through 1982 (continved)

Releizce data Recovery Number returned treiative return rate? 3/
Markh/ Oricinc/ Date 8Yd/ Number FlLicmle/ 1977 1978 1579 1945 1931 1982 Totai
Ad TRH 4/81 1581 137,403 2540 45 13.3) 45 (3.3}
Y 40 G ]
TOTAL 45 ¢3.3) 45 (3D
Ad CRH 4774 1974 23,300 23-40 ] I}
» 40 2.9 2.9
TOTAL 200.%) 2.9
Ad-tY 1/ CRH 4/764 1974 102,947
i £RH /717 1975 138,440 25-d0 § (0.4} 4 (0.43
y 40 ] 0
TOTAL 6 (0.4) & 0.4
LP-1H CRH 4/77 1975 179,004 25-40 22101,y 1§ 22 (1.2)
} 40 il 1 <0, IS ND)
TOTALS 202 14D 23 1.3
Lp CRH 4/78 1974 174,400 25-4% 41,8 0 M (1.3
y 4l 201y 7404 § .9
TG1ALS 2405 7144 3
Ad-RV-H CRH 4/8! 1980  20,0CC 25-47 ]
4l HE I I B ¢
T0TAL 1¢0.5) | <0.9)
Ry~ CRE  4/B1 1979 25-40 443,10 D 6 02,0
Y40 0 {
TOTALS (3.1 5 (3.0)
ad-LV CRH §/82 198t 18,877 253-40 ? (4.5} 9 {4.8)
Ad-RY CRH 4/82 1981 28,139 25-40 KIS TR Y BRI § IR )|
Ad-PP-iM CRH  5/B2 1981 19,970 23-40 1 ¢0.3) 1 ¢0.3
Ad-LP CRH 4/82 198 21,873 25-40 110500 1! (5.0}

2/ Relative retuen rate

(Number recovered / Number reieased) x 10,000.

b/ Letters in quotation marks indicate freeze brands applied to macked (fin-clipped) fish.
c/ IGH = Iron Gate Hatchery; TRH = Trinity River Haichery; CRH = Cole Rivers Hatchery (Rogue River).

d BY = Brood year.

4 FL = Ferk teagth,

E/ Nate: Ad-LV nark on 1974 BY steelhead was duplicated at CRE and TRH. See section of Table under

TRH for number of these fish recovered.



In the fall of 1982 an unknown number of unmarked hatchery
steelhead released in the spring of 1982 may have been classified
as adults. However, the contribution of hatchery fish classified
as adults during the same year as released was small throughout the
study. Only during the 1979 through 1982 seascns would all TRE-
and IGH-produced adult steelhead in the run have been marked.
During those seasons, the contributicn of hatchery steelhead tc the
adult run averaged 7.8% and ranged from £.8 to 10,6% (Table 13).

Total return by brood years (BY) of IGH and TRH adult steelhead
ranged from & low of 0.3% for the 1978 BY IGH releases to a high of
2.5% for the 1977 BY TRH and 1979 BY IGH releases (Figure 9).

Total return by BY's for hatchery-produced half-pounders ranged
from a low of 1.4% for the 1977 BY 1IGH releases to a high of 9.6%
for the 1978 BY TRH releases (Figure 9).

To evaluate the return rate of yearling steelhead releases based on
size at release, two groups of 1976 BY steelhead were released from
IGH in 1977. A third group of steelhead comprised of naturally
produced fish collected from Klamath River tributaries in the
spring and summer of 1976 and reared at the Bogus Creek Rearing
Facility (BCFRF) were also released in 1977. The return percentage
to the Klamath River of 1976 BY marked steelhead groups varied
{Table 15). The adipose-left pectoral (Ad-LP) release group
comprised principally of fish <150 mm total length (TL} at release
had the poorest return with a large portion of the release group
returning to the Klamath River as half-pounders the second year
after release (Figure 10). The adipose-right pectoral {(Ad-RP)
release group of which 68.1% were >»150 mm TL at release had a
higher return of both half-pounders and adults (Figure 15}.
Greatest returns, however, were from the dorsal-adipose (D-Ad}
marked BCFRF release group [(Figure 10).

Two groups of 1976 BY yearling steelhead were released from TRE in
1977 to evaluate the success of rearing and releasing
Klamath-strain steelhead at TRH. The 1976 By Trinity River-strain
release group {left ventral-right pectoral (LV-RP]) had similar
return rates as both half-pounders and adults to the XKlamath River
as the comparable 1976 By Klamath River-strain release grcup {Table
16, Figure 11).

Only one group c¢f 1977 BY yearling steelhead were released from
each hatchery in 1978. The 1977 BY marked steelhead released from
TRH had a cumulative 5.6% return to the Klamath River as compared
tc 2.3% cumulative return for the group released from IGH (Table
17). The TRH release group produced more half-pounders but did not
contribute as adults in 1980-81 {(Figure 12). The average size of
the TRH release group was greafer than the IGH release group and a
much larger percentage of the fish were >150 mm TL.

Two groups c¢f Klamath-strain 1978 BY yearling steelhead were
released frcm TRH in 1979. The 1978 BY Klamath-strain (F2
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TABLE 153, Estimated Numpers of Iron Gate Hatchery 1974 3rood Year Hatchery-groduced
Steelheac Returring to the Kiamath River

ark Reiease data Recavery Number sctimated in run Return
aroup Origin as Date  Ti{remib/ Number FL {cmbs  \®77-78  1§78-7¢ 1379-8) Total percent .-

-Ad ey 77 131 {4,044 Z5-40 477 204 0 881 6.2

» 40 g 410 51t 931 4.3

Subtotals 477 414 il i,802 12.7

fd-LP TGH /77 104 429,06 15-40 748 5,302 0 4,010 £

+ 40 8 820 2,454 3,274 0.8

Subtotals 708 8,122 2,454 7,284 2.2

Ad-RP IGH 77 13,3 48,292 35440 754 102 0 1,036 2.6
) 48 g 512 347 817 2.0

Subtotals 934 614 07 1,875 4.4

TOTALS I8 483,742 25-40 2,339 3,808 0 7,947 1.4
> 40 0 1,742 3.270 5,012 1.0

I0iALs 2,339 7,350 3.270 12,959 .6

&' IGH = Iron Gate Hatchery; TRE = Trinity River Hatchery.
b/ TL = Total lengthy FL = Fark length,
¢/ Return Percentage = (Number ectimated tc have returnedNumber effectively marked and refeased) x 100,
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TABLE 14. Estimated Numbers of Trinity River Hatchery 1574 Brood Year Hatchery-produced

Steelhead Returning to the Klamath River

Mark Relezse data Recovary Number estimated in run Keturn
qraup Origin a/ Date  Tlicmoh/ Number FL {rmdh/  1977-7R  1678-79 1979-80 Total percent
{Y-RP TRH 477 19.%9 175,210 25-4D 3,508 0 1] 3,708 2.2
240 % 307 92 1,237 0,7
Subtotals 3,90B 307 920 5,13 2.9
RY-LF TRH §77 170 129,385 25-4 2,308 ] 0 2,208 1.8
y 40 ] 1,125 H7 1,332 1.0
Subtotais 7,308 1,825 307 3,840 2.8
TOTALS TRH 304,795 29-4 6,214 ] it 8,216 2.1
Y 40 i 1,332 1,227 2,559 0.8
TOTALS  &,2%4 1,332 1,227 8,773 2.8

a/ IGH = iron Gate Hatchery; TRH = Trinity River Hatchery,

b/ L = Total length; FL = Fork length,

¢/ Feturn Percertage = (Number estimated to have returnedMumber effectively marked aad releasedd x 100,
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TABLE 17, Estimated Numbers of 1977 8Brood Year Hatchery-produced Steelhead Returning
to the Klamath River

Mark Release data Recoyery Humber estimafed in run Return
qroug Origin a/ Date  TLirmlh/ Number FL Cemyb/  1978-7%  1979-80 1980-3! Total gerrant ¢

(Y- I 478 107 200,000 25-40 1,714 2,145 0 2,852 A
) 40 102 409 1,277 1,788 0.9
T0TALS 816 2,554 1,277 4,647 2.3
ad-LU-® TR 478 175 152,87 25-40 4,792 B ) 4,792 3.1
) 4 02 3,793 2 3,885 2.5
T0TALS 4,894 3,783 0 8,677 5.4

b/ IL = Total length; FL = Fork length.
/ Return Zercentage = (Number estimated te have returned/Number effectively marked and released} x 100.

3/ 16H = Iron Gate Hatcaery; TRH = Trinity River datchery,
)
€
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generation) mark group {right pectoral [RP], 3/79) had a slightly
higher cumulative return (15.1%) to the Klamath River as compared
to the Klamath-~strain (Fl generation) mark group (left pectoral
{LP], 3,79) which had a cumulative return of 11.7% [Table 18).
Cumulative adult only returns were similar (Figure 13).

One group each of 1979 BY Trinity- and Klamath-strain yearling
steelhead were released from TRH in 1980. The 1979 BY Klamath-
strain mark group (left ventral [LV]}-RP, 4,80) had the same
cumulative return (5.2%) to the Klamath River as the comparable
Trinity-strain mark group {RV-LP, 4/80) {(Table 19). Cumulative
return as adults was greater for the Klamath-strain mark group
(Figure 14). Average size at release of both groups was similar.

Two additional groups of 1979 BY Trinity- and Klamath-strain
steelhead were held at TRH an additional year before release in
1981 to determine if it is desirable to raise gradeout steelhead
yearlings for an additional year. The 1979 By Trinity-strain mark
group {Ad-LV-RV, 3/8l) had a cumulative return of 1.6% to the
Klamath River (Table 19). The comparable group of 1979 BY
Klamath-strain (Ad-Rv-LP, 3/81) steelhead which was treated
similarly did not appear in any of our Lower Klamath River seining
operation samples. The Trinity-strain mark group appeared in our
samples only during 1981-82 as half-pounders (Figure 14).

Voluntary emigration studies were conducted at TRH with several
release groups of 1978 through 1980 BY yearling steelhead.

The 1978 BY mark group (Ad-RV, 2/-3,/79) which was allowed to
voluntarily emigrate from TRH, had a higher cumulative return rate
to the Klamath River of 12.1% as compared to 9.9% for a similar
group (Ad-LV, 4/79) which were released as a single group from the
hatchery ponds (Table 18). Returns were also greater when compared
by season {(Figure 13},

The two 1979 BY emigration study mark groups which had similar
treatment had cumulative return rates of 6.0% for the inveluntary
emigrant group {(24-LP, 4/80) as compared to 1.5% for the voluntary
emigrant group (Ad-RP, 1-4/80) (Table 19). A large portion cf the
returns of the involuntary emigrant group were as half-pounders
(Figure 14). A third 1979 BY group {RV-LP, 4,/80) released from TRH
as an additional control group had a cumulative return rate of 5.2%
(Table 19). No adults were sampled in 1982-83 from the involuntary
emigrant group while adults were sampled in 1982-83 from the
additional control release group (Figure 14}.

The 1980 BY mark group (Ad-RV, 2/4/81) which were allowed to
voluntarily emigrate from TRH, had a higher cumulative return rate
of 5.1% to the Klamath River, than the mark group (Ad-LV, 4/81)
which were the nonmigrants released as part of the Vnluntary
Emigration Study (Table 20). The 1980 BY voluntary emigration




TABLE 18.

E<timated Numbers of Trinity River Hatchsry 1978 Brood Year Hatchery-produced
Steethead Returning to the klamath River

Mark Release data Recovery Number estimated ip run fReturn
Qroup Origin 3/ Bate  Flicmib/ Number &L (om) 1979-80  19890-81 1981-22  Total nercent £/

Ag-LY TRH /7% 17.8 30,418 25-40 2,047 0 0 2,247 74

v 40 07 %3 74 146 2.3

Subtotals 2,354 343 24 3,012 .9

Ac-RY TR 2/-3/79 20,4 14,812 25-40 1,328 181 ] 1,509 10.2

) 4f g 182 94 276 L9

Subtotals 1,328 342 94 1,783 12,1

LP TRH 399 17,9 4,71 25-40 28,404 1,248 ] 29,872 §.2

> 40 N 7,842 374 8,218 2.9

Subtotals 28,564 9,110 374 38,038 11,7

Re TRH 479 18.2 47,133 25-40 7,662 943 ] 8,205 12.2

Y 4) 0 1,824 94 1,918 2.7

Subtotais 7,442 2,387 74 10,123 13.1

TOTALS TRH 437,138 25-40 3%,841 1,992 H] 41,833 9.4

) 40 { 4,833 434 5,30¢ 1.3

To0TALS 39,841 4,845 854 47,342 14.9

a’ IG6H = Iron Gate Hatchery; TRM = Trinity River Hatchery,
b/ FL = Fork lengtk,
¢/ Return Fercentage = (Humber ectimated to have retursed/Number effectively marked anc refeased) x 100,
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TABLE 19, Estimated Numbers of Trinity River Hatchery 1979 Brood Year Hatchery-procuced
Steefhead Returning to the Kiamath River
Mark Reiease data Recovery Number ectimated in run Return
arous Origin 3/ Dste  FLicmib/ Humber FL {¢m 1980-81  1981-82 1987-83  Total percent r/
Ag-LP TRH 4/80 1%.2 32,781 25-40 2,217 0 i 2,717 3.
¥ 40 182 B! ) 453 8.9
Subtetals 2,899 281 3,180 5.0
Ad-kP TRH 1/-4/BF  17.8 18,245 25-40 181 0 1] 141 1o
» 40 0 74 0 4 0.5
Subtatals 181 94 0 275 1.5
[ TRH 4/80 17.0 109,741 25-41 4,347 i 0 4,347 4.0
3} 40 182 748 343 1,273 1.2
Subtotals 4,329 748 343 5,420 5.2
R-LP TRH 4/80 17.4 133,782  23-40 4,702 0 1] 4,702 5.0
L D 85 172 237 2.2
Subtetals 4,702 d5 172 4,939 3.2
ad-LY-RP TRH 3781 19.9 28,943 25-40 d47 ] 447 i.4
Y 4l 0 il ] i ¢
Subtotals 447 B 447 1.é
TATALS TRH 343,432 79-40 13,947 447 il 14,414 4.2
Y 40 354 1,188 514 2,086 D.é
TOTALS 14,311 1,435 314 16,480 4.3

b/ fL = Fork length,
¢/ FReturn Percentage = {Number estimated io have returned/Number effectiveiv marked and released) x 110,

o/ IGH = Iron Gate Hatchery; TRH = Trinity River Hatchery,
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TABLE 20, Estimated Numbers of Trinity River Hatchery 980 Erood Year Hatcherv-produced
Steelhead Returning to the Klamath River

Mark Release dats Recovery Number estimated {n run Returs
group Drigin a/ Date FL(cm)b/ Number FL icm) 1981-82 1982-93  Total ¢/ overcent 4/
Ad-LY TRH 4/81 14,0 81,134 23-40 2,429 i 2,425 3.0
) 40 0 1,029 1,029 1.3
Subtotals 2,429 1,029 3,458 4.3
Ad-RY TRH  2/-4/81  17.4 {,81% 23-4 93 0 93 3.4
L] 1 0 { ]
Subtotals 93 0 23 5.1
LY-/y TRH 4/81 18.3 91,230 25-4¢ 3,249 ] 3,245 8.4
y 40 [ 359 958 1.7
Subtotals 3,24% 858 4,127 B.l
RV TRH 4/81 13,9 39,188 25-40 1,308 0 1,308 2.2
y 48 ] 172 172 9.3
Subtotais 1,308 172 1,48 2.3
TOTALS TRH 193,349 25-4( 7,999 0 7,099 3.7
) 4C 4 2,09% 2,03% 1.0
TOTALS 7,099 2,057 %158 4,7

o/ IGH = iron Gate Hatchery; TRE = Triniiy River Haichery.

b/ FL = fork Tength,

¢/ Additienal returns of 1780 Brood Year fish expected to ectur during 1¥83-84 seazon,

d/ Return Perceatage = (Mumber estimated to have returned/Mumber effectively marked and released’ x [0C.




study control group (RV, 4/81) had the lowest cumulative return
rate, 2.5%, for all groups (Table 20!. Although the voluntary
emigrant group had the highest cumulative return rate, all the fish
were observed as half-pounders in the 1981 lower Klamath River
seining operations and no fish from this group were sampled either
as half-pounders or adults in the seining cperations in 1982
(Figure 15). Adults were sampled from the other two groups during
the 1982 season (Figure 15).

The 1978 By mark grcoup (D-Ad, 4/79) released from IGH which was
comprised af fish rescued from Klamath River tributaries and reared
at the BCFRF had the highest cumulative return rate of fish
released from IGH (Table 21). We did not sample any of these fish
in 1980, however, adults were observed in 1981 (Figure 16). The
1978 BY mark group (RV, 4/79) released from IGH, which was
comprised of 49.9% fish »>150 mm TL at release, had a cumulative
return rate of 2.3% as compared to the 1978 mark group (LV, 4/79)
comprised of only 4.3% fish >150 mm TL at release which had a lower

cumulative return rate of 0.5% (Table 21). Sixty-seven percent of
the fish from the smaller sized group (LV, 4/79) returning the
second year were classified as half-pounders (Figure 16). We did

not sample any of these fish in the third year of return (Figure
16).

In 1980, three 1979 BY IGH mark groups were released in an extended
rearing study to evaluate different release times at IGH. The
average size fish in each group varied and more than 93% of the two
later release groups were >»150 mm TL at release. The earliest
group released (Ad-"T", 4,/80) averaged 15.4 cm (6.1 in.) FL at
release and had a cumulative return rate of 12.1% (Table 22). This
group also included a high number of returning Age 3+ adults
{Figure 17}. The 1979 BY mark group {ad-"H", 5780}, which averaged
17.3 cm (6.8 in.} FL at release, had a cumulative return of 8.2%
(Table 22). The third mark group (Ad-"0O", 6/80) which had a mean
length of 19.5 cm (7.7 in.} FL at release had a cumulative return
of 4.2% {Table 22). Neither of the two later release groups
included any returning adults in the third year (Figure 17).

In 1981, three 1980 BY IGH releases were again made on different
dates to evaluate release times. This year the mean FL of the fish
released was similar for all groups. A fourth group of fish reared
at the BCFRF were also released in 1981. Returns of these groups
are incomplete since they do not reflect returns of Age 3+ adults
in 1983. However, as demonstrated by the 1979 BY releases, the
earliest comparable release group (LV-"H", 4/81) had the highest
cumulative return of 11.5% for the 1981-82 and 1982-83 seasons
(Table 23). Slightly more than 30% of the returns of this group
the second year were comprised cf half-pounders (Figure 18). The
BCFRF mark group (LVv-"X", 4/81) and the mark group (LV-"0O", 5/81)
each had high cumulative return rates for the two seasons of 11.4
and 11.6%, respectively (Table 23). The mark group (LV-"T", 6/81)
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TABLE 2t.

Stealhead Returning to the Klamath River

Estimated Numbers of Iron Gate Hatchery 1978 Brood Year Hatchery-produced

Mark Release data Recovery Number ectimated in run Return
qroup frigin a/ Date  Flicmib/ Nember FL {cm) 1979-80  1980-8{ 1981-37 Tatal percent o/
D-Ad IGH 4/79 12.7 19,022 2540 304 ] ] 304 30.
} 49 1 i g7 187 1.9
Subtotals 304 0 g7 493 §,9
Ly 164 4/79 1.9 214,194 23-40 919 342 ] 319 0.4
y 4B 0 182 ] 182 g1
Subtotals 919 544 ] 1,101 0.5
Ry 1GH 4/77 14.9 {19,244 25-40 2,554 0 i 2,594 2.1
y 4 i 132 94 274 1.2
Subtotals 2,534 t82 94 2,830 2,3
TOTALS IGH 226,227  25-40 1,779 362 1] 4,141 1.8
Y &0 i 364 281 4435 0.3
TOTALS 3,779 724 281 4,784 2.1

a’ [GH = Iron Gate Hatcheryy TRH = Trinity River Hatchery,

b/ FL = Fork Tength.

¢/ Return Percentage = (Humber estimated to have returnedMumber etéectively marked and released) x 108,
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TABLE 22, Estimated Numbers of iron Gate Hatchery 1979 Brood Year Hatchery-produced

Steelhead Returntng to the Klamatih River

Mark Release data Recovery Humber estimatad in run Return
group 2/ Origin b/ Date  TLienm)z/ Number  FL {cm) 1980~81  1991-82 1982-93  Total percent 4/

Ad-"T* 1GH 4/80 9.4 58,047 25-40 3,422 540 ] 4,183 7.2

Y 40 f 1,817 1,029 2, 84¢ 4,9

Subtotals 3,422 2,377 1,029 7,029 12.1

Ad-"H" IGH 5/80 17.3  3%,600 25-40 3,622 280 ] 3,902 §.6

Y 40 ] 224 934 1.4

Subtcotals 3,322 1,214 { 4,838 8.2

Ad-"{" IGH 4/80 19.5 $3,070 25-40 1,087 454 0 HL 3.3

y 41 i 448 i 448 1.9

Subtotals |,087 1,112 d 2,207 4.2

TOTALS 1GH 170,117 75-406 8,331 1,494 i 9,825 5.8

> 4 ] 3,2 1,029 4,250 2.3

TOTALS 8,331 4,715 §,027 14,075 §.3

Tl

FL = Fork lengih,

o
S

i‘&l

Letters in quotation marks indicate freeze brands azppiied to marked (din-ciipped) fish.
IGH = Iron Gate Hatchery; TRH = Trinity River Hatcherr.

Return Percentage = (Number estimated to have returned/Number effectiveiy marked and released) x 100,
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TABLE 22. Estimated Mumbers of Iron Gate Hatchery 1930 8rood Year Hatchery-produced
Steeihead Returning to the K'amath River

Marg Release data Recovery Number estimated in run Retyrn
groud 3/ Oricin b/ Date  Fi{emiz/ Number FL {tn) 1981-82 1992-83 Total 4/ percent o/
Li-"H" iGH 4/81 15.0 44,440 25-4( 4,203 1,029 5,222 8.1
3 40 g 2,230 2,230 3.4
Subtotals 4,203 3,259 ' 1.5
Ly- g [GH 81 4. 44,230 25-40 3,138 243 5,481 8.3
> &0 0 2,059 2,059 3.1
Subtotais 3,138 2,402 7,340 11.4
Lv-"7* IGH 478! 14.¢ 46,240 25-40 a6 ] 340 0.8
) 40 )] 172 172 0.3
Subtotals 548 172 732 1.1
L=t 1GH 4,81 14.5 38,580 23-40 3,249 0 3,249 8.3
> 40 ] 1,201 1,201 3.1
Subtatals 3,083 1,201 4,470 1.4
TOTALS 1GH 233,730 25-40 13,176 1,372 14,342 8.2
> 4D 1] 3,462 5, 842 Z.4
TGTALS 13,170 7,034 20,204 8.6

a’ Letters in quotation marks indicate freeze brands applied to macKed (fin-clipped) fish,

b/ 1G6H = Iron Gate Hatchery; TRH = Trinity River Hatchery.

c/ FL = Fork length.

d/ Additional returns of 1980 Brood Year fish expected to occur during 1933-84 season.

e/ Return Percentape = (Mumber estimated to have returnedMumber effectively marked and released) x 100,



° >l 7 HALF POUNDER
70- 7.0 / /
Z / £ /
2 5.0 1 2 50°
o« / / & /
407 / / L 40 /
& o /.
© 301 / © 30 /
%: / : /
20 A 2.0
1,0 1 1{(/ 1.0 (//i::j
1981-82 lo82-83 . lo81-82 56283
164, LY-"K", 4/15/81 I6H, LY- ”D” 5/15/81
19.0 €7 e T {3 b o
43787 2150 1L i T
KLAATH R, KLAMATH R,
90 90
80 1 5o W
7.0 7.0 /
£ 607 Z 60 /
F 2
550 B 5.01 %
- e
240 Z 4.0 //////
(& (&
a4 vl
L 30 3 3.0 /
2.0 2.0-
1.0 i 0
A — A1
1981-82 1982-83 1981 -82 1982-83
IGH, LV-"T7, 6/15/8" IGH, LV-"X", 4/15/81
149*1*&5»@'1 MSCMP“EANH_
50,97 2150 M TL . 45,57 2150 MM TL
KL/lJ AWTH R, ROGUS CREEX
Fieure 18, Percent rcoturn to the Xlamath River of 1930 BY marked steelhead

releasec from Iron Cate hatcherwy.



released the latest from IGH had a very poor cumulative return rate
of 1.1% (Table 23). both half-pounders and adults were sampled in
the second year of return for the April and May release groups,
while the BCFRF and June reiease groups samples included only
adults in 1982 (Figure 18).

In 1982, three groups of 1981 BY steelhead were also made on three
different dates with fish or approximately equal size. No fish
were reared at the BCFCF and released in 1982. Although returns
are inconmplete, the earliest release group had the highest return
as half-pounders in 1982 (Table 24 and Figure 19).

Incidence of Gill-net Marks and Hook Scars

We sampled six half-pounders (0.04% of 13,769) and 53 (0.7% of
8,116) adult steelhead with gill-net marks during the seascns
1977-1882 (Table 25). The mean length of the adult steelhead was
59.0 cm (23.2 in) FL and ranged from 45-74 cm (17.7-29.1 in.} FL.
The mean length of the half-pounders was 31.7 ecm {(12.5 in.} FL and
ranged from 27-38 cm (11.4-15.0 in.) FL.

Healed and/or healed hook scars were cbserved during the lower
Klamath River seining operations on 40 half-pounders and 142 adult
steelhead during the 1977 through 1982 seascns (Table 26). The
majority of the scared half-pounders and adults, 70% (28 of 40) and
75% (106 of 142), respectively, were observed during the 1977
season.

Scott River

Run Timing

A temporary fish trapping weir was installed on the Scott River one
km (1.6 miles) upstream from the mouth from September 14 through
October 19, 1982. During that period 140 adults and no half-
pounder steelhead were trapped, examined and measured.

The first steelhead was trapped the week ending September 16 and
steelhead numbers peaked the week ending October 28 when 100 (71.4%
of 140) fish were trapped. No steelhead were trapped on October 29
when the trap became incperable due to high flows. The number of
adult steelhead in the run appeared to be increasing when the weir

was removed.
Run Size

Because of the small amount of sampling conducted on the Scott
River, no information on run size is presented.



TABLE 24, Estimated Mumbers of iron Gate katchery 1981 Brood Year Halchery-proovced
Steeihead Returning to the Klamath River

Huaber
Mark Reiease data Recovery ¢stimated i ren Return
group 37 Origin b/ Date  FL{gmlr/ Number  FL (cm) 1682-23 Tolal 4/ peprent a/f
-7 16 4/15/82 (5.2 57,532 I5-49 4,112 4,118 7.2
2 40 0 Y i
Subtoials 4,118 4,118 7.2
Ry-*g" iGh  5/18/82 15,2 39,474 25-40 3,403 3,813 6.
) 4f ] 0 i
Subtotals 3,603 3,403 4.1
R-"Ht 164 &/13/82 15.8 38,474  23-40 1,201 1,201 2.1
) 40 ! 0 i
Subtotais 1,201 1,201 2.1
TATALS IGH 179,506 240 8,922 8,922 3.1
a/ Letters in quotation marks ingicate freeze brands applied to marked (fin-clipped) fish,
b/ IGH = Iron Gate Hatchery; TRE = Triniiy River Hatchery.
t/ FL = Fork length.
4/ Additional returns of 1980 Brood Year fish expected to occur during [983-34 season.

¢/ Return Percentage = (Mumber estinated to have returned/Mumver effectively marked ang refeased) x 100.
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TABLE 25, Fork Lengths of Giltl-net-marked Steelhead Captured
In Lower Kiamath River (Haukel Creek)
Seining Cperations, 1977 Through 1782 a~

Hazi+-pounders Adults

Year Mo, Mean FL {ranogelicm) Mo, Mean FL “ramgeiicm)
1977 2 34.0 (34-34) 22 58.9 {47-7(

1978 1] 2 9%.7 (49-470

1279 2 27.5 127-28) 11 2.4 (45730

1220 2 33.5 (29-281 G Sé.38 147-430

1981 D ? 52.7 (47-74

1982 0 3 47,7 (45-49)
TOTALS & 53

a/ All half-paunders caught were not meazured in most yearz; samples shown
are limited to thoze half-pounders measured that were cbserved to have
gill-net marks. EZssentially 100 of the adult steelhead captured were
mearsured. and numbers shown are totals captured that bore gili-net marks,



TABLE 2é. Fork Lengtns of Hook-scared Steelnead Captured n
Lower Kiamath Fiver (aukel Creek?! Seining Cperaticns,
1977 Through 1782 a~

Scar Hal+4-sounders Adyl te
Year tvpe Mo, Mean L tranpelicm) Mo. Mean FL Yrapnge)dcm)
1977 Healed 28 24,4 (29-490) es 4.0 (41-S17
Fresh 5 34.Z2 {28-49) 21 50 .4 (d4Z-34)
1978 Healed 1 40.10 & dg.0 (41-31>
Freeah 2 7.0 (28-40) z 48.0 (42-33)
1279 Healed 1 22.0 | s5.10
Fresh 9 z 52.5 {52-3%
1980 Healed 0 3 52.0 (d41-302
Fresh g 0
1981 Healed 2 32.5 (24-39) 7 52.1 {41-59)
Fresh 1 na & 52.3 (44-5%>
1982 Mealed 0 4 48.3 {44-54)
Fresh 0 g 50.3 (45-572
Healed./Fresh 0 1 53.0
ITOTALS 40 142

\7# #11 half-pounders caught were not measured In mMmost years; samples
shown are limited to those thaat were observed to have hook cscars.
Eccentially 100X of the adult steelhead captured were measured,
ang numbers shown are totals captured that bore hook scars.




Size of Fish

The mean length of the 140 adult steelhead captured in 1982 was
52.8 (20.8 in.) FL and ranged from 38-62 cm {15.0-24.4 in.) FL.

Incidence of Tags and Hatchery Marks

No tags or marks were observed on any of the steelhead trapped in
the Scott River.

Shasta River

The SRFCF was operational prior to the beginning of the steelhead
run in all years. During the 1978-79, 1979-80, 1980-81 and 1982-83
seasons the facility remained operational long enough to enumerate
the majority of the steelhead run. During the 1981-82 season, the
facility was inoperative one week in December due to high flows and
trapping was terminated on January 6, 1982. High flows hampered
counting during the 1%82-83 season during the period December 16
through Pecember 22, and again from January 28 to the end of the
counting season. During these pericds steelhead were observed to
occasionally jump the weir at the facility and accurate counts and
observations of tags and marks were not possible.

Run Timing

The entry of adult steelhead intec the Shasta River appeared to be
bimodal with fall (Octcber-December) and spring {(January-April)
peaks (Figure 20). The fall peak occurred as early as the week
ending October 7 and as late as the week ending December 31. 1In
those years when counts were continued through the spring, the
spring peak occurred as early as the week ending February 11 and as
late as the week ending March 11 (Figure 20).

Half-pounder steelhead were not cbserved at the SRFCF in large
numbers and no run-timing patterns were observed. During the
1980-81 seascn when 144 half-pounders were counted, 95 (66% of
1,344) were counted in the fall and 49 (34% of 1,434) were counted
in the spring. The greatest numbers were counted the week ending
November 4 in the fall and the week ending January 21 in the
spring., During the 1982-83 season when 96 half-pounders were
counted, all put two fish were counted prior to December 31.
Highest counts were recorded the two-week period ending Octocber 14
when 83 (86.5% of 96} fish were counted.

Run Size
Steelhead counts were made at the SRFCF during all six study

seasons. During that period, 6,855 adult and half-pounder
steelhead were counted (Table 27},
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Steelhead Counts, Shasta River fish Counting Facility,

1?77-78 Through 1?32-83 Seasons
Counting Mumber=
Seasan __period adults Hzlf-pounders Total
1977/78a7 91777 = 11712007 by b 248
1978777 $/24/°78 - 4711079 375 2 277
1275780 PALATY - 343790 1,384 0 1,84¢
1980/81 977780 - 45731 1,81¢ 144 1,940
1981/32a7 971781 - 175782 218 10 2283
198278337 973782 - Z/24/83 2,080 23 2,158
TOTALS 4,835

as Season count incomplete.

b/ Adulis ard half-pounders were not ceperatad,



Due to the problem of making complete steelhead counts at the SRFCF
in all years because of high stream flows, the average annual run
size for the Shasta River for all six study years is not available.
Accurate counts were helieved to have been made only during the
1979-80, 1980-81 and 1982-83 seasaons. During these three seasons,
the run averaged 1,994 adult steelhead.

Hal f-pounder steelhead were recorded separately from adult
steelhead during all seasons except 1977 and comprised 3.4% (252 of
6,587) of the steelhead counted during the 1978 through 1982

Seasons.

Size of Fish

Steelhead length frequency data was collected at the SRFCF only
during the 1982-8B3 season. Sixty-six fish were measured which
averaged 55.4 c¢m (21.8 in.) FL and ranged from 43 to 69 cm {(16.9 to
27.2 in.) FL.

Incidence of Tags and Hatchery Marks

During the 1977-78 through 1982-83 seasons 20 tags applied to
steelhead during our lower Klamath River seining operations were
observed (Table 28). Only one hatchery fin-clipped steelhead, a
1978 BY TRH release which had heen tagged during the 1980-81 lower
Klamath River seining operations was observed the same season as

tagged.
Bogus Creek

The BCFCF on Bagus Creek {(located 0.6 km (0.4 mile] upstream from
the mouth) was operated during the 1981-82 and 1982-83 seasons.

The facility was installed principally to enumerate the fall
chincok salmon run, however, early entering steelhead were
additionally trapped. During the 1981-82 season the BCFCF was
operational from September 16 through November 5, 1981, The
following season, 1982-83, the BCFCF was operational from September
16 through November 4, 1982,

Run Timing

puring the 1981-82 and 1982-83 seasans, six and Z6 adult steelhead,
respectively, were trapped. All of the steelhead were trapped
after Octcber 4 and no peak entry periods were discernible.

Run Size

Run-size-estimates were not developed since the BCFCF was
gperational for only part of the amnnual steelhead run.



TABLE 28, FRelease and Recovery Data for Steelhead Tagged During the
Lower Klamath Riwer (laukel Zreek! Seining Operations and
Recovered at the Shazta River Fish Counting Facility,
1977-73 Through 1782-83 Seasons

Number of

Tagged

Steelhead Fecovery FL Daves at libertv
Seasen Qbzerved 2/ Mean ‘randeticm) Mean (ranoe’
1977-73 a
1973-7% 2 52 b 142
197%-80 4 50.8 (43-548» 1580 (1485-12845
17B0-51 g ¢ 43.7 (43-471} 150.5 (121-18402
1981-80 1 58.0 14
1982-83 5 g/ 48.2 {45-51> 100.3 (36-147
TOTAL 20

ALY tzgs were recovered in the same ceason the fish were tzgged.
Tag number was observed for only one of the recovered fish,

One fizh was LP fin-marked (1973 BY TRH release?,

Tag numbers were obtained from three of the five fish.

S
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Size of fish

No length measurements were taken from steelhead during the
operation of the BCFCF.

Incidence of Tags and Hatchery Marks

No tag or marks were observed on any steelhead trapped at the
BCFCF.

Iron Gate Hatchery

Run Timing

The steelhead run at IGH was generally bimedal with major peaks
occurring in the fall (October-December) and spring {(January-March)
(Figure 21). However, during the 1977-78 and 1979-80 seascns two
spring peaks were observed, The fall peak generally occurred
during the periecd October 22 through November 18, while the major
spring peak generally occurred during the period February 12
through March 11. '

Stream flows measured 1.0 km (0.% m) downstream from Ircn Gate Dam
during the study years were generally constant from September to
early December in all study seasons except 1981-82. The number of
steelhead entering IGH normally began to increase in early October
and decrease in late November. With the excepticon of the 1982-83
season, there did not appear to be any relationship during the fall
migration period between flows and steelhead entry into IGH. In
1982, increases in flow in October and early November appeared to
be related to increased numbers of steelhead at IGH, however, the
time period coincided with the expected entry timing as observed in
previous years (Figure 22).

Water temperature measured at the same location during early
October generally ranged about 13 degrees C during the periods of
record (1977-78 through 1980-81 seasons). Maximum and minimum
water temperatures were normally already declining in October and
usually reached a low of approximately 3-5 degrees C in late
December or early January. Water temperatures of approximately
8-10 degrees C appeared to coincide with the reduction in numbers
of steelhead entering IGH in mid- to late November (Figure 22).

Water releases and spills from Iron Gate Dam resulted in variable
stream flows after early December. 1In many years, the increased
late winter and spring period stream flows coincided or preceded
increased numbers of steelhead entering IGH during that period
(Figure 22).

During the D
fluctuated s
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March. In some years, increased stream flows coincided with slight
increases in temperature. Because of this factor, it is difficult
to assess the influence of temperatures in the late winter and
spring period on entry of steelhead into IGH {(Figure 22).

Run Size

During the 1977-78 through 1982-83 seasons, the steelhead run
averaged 2,392 fish (Table 29). During that pericd, 65.9% of the
run entered IGH in the spring excluding the 1981-82 season. During
the 1981-82 season, only 15.8% of the run entered IGH in the
spring.

Size of Fish

Length frequency data was collected from a sample of steelhead
entering IGH during each season. Separation of data by mark groups
was begun during the 1979-80 seascn.

During the six seasons, the mean length of steelhead entering IGH
averaged 49.8 cm (19.6 in.} FL, and ranged fram 46.5 to 51.1 cm
(18.3 to 20.1 in.} FL {Table 30).

Average size and ranges of marked steelhead observed at IGH
beginning during the 1979-80 season are presented in Table 83 with
the exception of the 1981-82 season for which data are not
available.

Incidence of Tags and Hatchery Marks

We recovered 20 steelhead (0.14% of 14,352) at IGH which had been
tagged during our lower Klamath River seining operations during the
1977-78 through 1982-83 seasons (Table 32}, Seventy percent (14 of
20) of the recoveries were made during the same season as tagged.

During the 1977-78 season, hatchery perscnnel reported trapping a
45 cm (17.7 in.) FL steelhead 153 d after it had been tagged in the
lower Rogque River, Oregon, at km 8 (RM 5.0) on August 18, 1977.

A total of 4,534 (31.6% of 14.352) fin-marked, presumed
hatchery-origin steelhead were trapped at IGH during the 19877-78
through 1982-83 seasons. During the last four seasons when all
IGH- or TRH-origin steelhead entering IGH would have been fin
marked, the contribution of ICGH-origin steelhead was 51.7% (4,067
of 7,862) and the contribution of TRH-origin steelhead was 0.5% (36
of 7,862 (Table 33).

Twenty-eight groups of fin-clipped steelhead relzased from IGH and
TRH were observed at IGH during the 1977-78 through 1582-83 seasons
(Table 341}.




TABLE 3G, Fork Lengths of Steelhezad Sampled at Iron Gate Hatchery,
1?277-72 Through [?32-3% Seasons

Number
Sessgn Mean FL iranqgelizm) Sampoled
1977-72 4%.2 (34-70> 2,59
1973-7% 49,7 insa) asf 1,z244
1979-30 S0.86 (37-48) 741
1980-31 46,3 (35-42) 244
19831-82 31.1 (91-48)0 nea
1762-83 S1.0 046-700 £,03%

MEAN 49.8 {34-703

a7 Mot available.




TABLE 27, MNumbers of Steelhead Trapped at Iron Gate Halchery,
3 0

1777-72 Through 1%82-83

Mumbers trzpped

Seacon Fall a~ Soring B/ Tatal
1977-78 1,214 3,197 d,¢11
1978-7% 771 1,208 2,079
197%-80 514 1,127 1,651
19806-81 339 883 1,247
1981-382 1,563 358 2,241
1982-83 1,287 1,434 2,702
TOTALS 4,028 2,324 14,352
AUVERAGES 1,005 1,387 2,392

as Fall trapping pericd extends from September through Cecember.
b/ Spring trapping period extends from January thrcugh Aprii.,



TAELE 31. Fork Lengths of Markeg Steelhead Obserwved at lren Gate Hatcherw,
1979-30, 1%80-2! and 1982-8%2 Seasons a~

Season

1279-20 1280-21 1982~83
Mark b Mean FL ‘rapged{zm)} Mean FL irange) cm) Mean FL (rannelicm)
o 47.7 Ld41-330 34.2 {4@-41)
D-rd 54.9 (51-600
Ad 47,7 fd4d-547 4%.0 v44-35 4.8 (47-707
Ad-LP 47.7 {41-55) 94,2 (gP-410
Ad-RP 32.9 (gé—~4&10
Aad-L\ =R 47.0
LY 41.0 44.2 (37-53 42,7 $37-40)
LA -RY 44,4 {37-51) 48,7 £41-958)
R\ 51.7 (445-330 43.4 L35-56)
LP 43.0 4é.0
RF 33.0
Ad="T" Sd4.8 nd7-a8)
Ad-"H" 92.5 (45-¢53
Ag-"0" 93.5 L43-820
LV="H" 47.9 {40-5%7
(VR 48,2 (40-332
=T 47.0 {44-50)
Lij= 44,0 (42-5%;

a/ MNote: No data available for 1781-82 season,
b/ Letters in quotaticon marKs denote freeze brands applied to

marked ifin-clipped? fish.



TRELE 3:Z.

Numbers and Fork Lengths o+ Steelhead Tagged During Lower
Klamath River <Waukel Creek) Seining (Operations

Taoging data

and Trappasd at Iron Gate Hatchery,

1#77~78 Through 1782-23 Ceasons

Recovery data

Mean Fi. Mean FL Daves at liberty
Season (range){cmi Seasan Humber Lranpelicm: mean (range’
19726-77 35.8 (Z9-40; 1277-78 3 31.4 (48-41) 316,00 (471-34¢)
197778 30,2 (&47-533) 17977-78 3 50,2 447-33: 113.2  ¢481-133
1977-782 28.1 1973-7% 1 44 .0 nsa
1975-7¢ n.a 1378-79 a n/a n/a
1979-20 44,5 (44-47) 1779-30 2 44,3 (44-42) 110.5 (88-1335
1280-81 43.0 1780-21 i 42.0 16%
1931-82 42.0 19€1-22 H 42.0 72
1%982-82 - 1982-83 0 - -




TABLE 23. Dcecurrence of Fin-marked Steelhead at Iron Gate Hatchearw,
1277-78 Through 1982-83 Seazans

Seasgn Number of

steelhead Number of fin-marked steelhead trapped a

trapoed IGH TRH Dther Total
1977-78 4,411 0 L0010k 2440.5) 3140.&)
1978-7% 2,077 6313,00 1] 17¢5.8) B¢ 3.8
1779-30 1,851 PROITEL 3D RGN 330Z.00 F43IL53.
1980-81 1,247 384030.8) 8(0,40 2842.2) 420033.7
1981-82 2,281 1,022:045.22 15¢0.8) 25901t ,4)/ 1,300451.5)
1982-83 2,703 1,731{44.00 200,30 a 1,740064.3:

a’ Origin of fizht IGH = Iron Gate Hatchery, TRH = Trinity River Hatfchery,
Qther = Cole Rivers Hatchery and marKs of unidentifiable origin,

Number in parentheses is percent of total steelhead trapped,

All of these fish were classified as having corsal fin clips but were
orobabiy misidentified by inexperienced workers.
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Trinity River Weirs

During the 1977-78 season, a temporary fish trapping and marking
welr was operated at the U. S. Forest Service (USFS) Tish Tang
Campground {km %4, RM 58). During the remaining years the weir
site was moved upstream near Willow Creek (km 108, RM 67).
Beginning with the 1978-79 season, a second weir was installed and
operated each season near Junction City (km 128, RM 79.5).

Run Timing

Information on steelhead run timing at the Trinity River fish
trapping and marking weirs is difficult to assess due to the low
number of steelhead trapped each season. At Willow Creek (km 208,
RM 67), the earliest steelhead were trapped during the week ending
August 5 when trapping activities were initiated. Adult steelhead
were usually trapped throughout the late summer and fall until high
stream flows prevented operation of the weir. Only during 1980 was
a peak in the run timing evident when 104 steelhead were trapped
the week ending October 14.

At the Junction City weir site (km 218, RM 79.5) insufficient
numbers of steelhead were trapped in most seasons to make any
observations regarding steelhead run timing at that location (Table
35). In most years, the weilr did not remain in place throughout
the steelhead migration. During the 13978-79 season, however, the
weir remained in place throughout the season and the majority (64%
of 181) steelhead were trapped during November.

Size of Fish

The mean length of steelhead trapped at the Willow Creek weir
ranged from 50.4 to 57.0 cm (19.8 to 22.4 in.) FL during the
1977-78 through 1982-83 seasons (Table 36}.

At Junction City, mean length of steelhead trapped fcr the 1978-79
through 1982-83 seasons ranged from 46.5 to 60.2 cm (18.3 to 23.7
in.) FL (Table 36).

Incidence of Marks and Tags

Four (0.4% of 903) tagged steelhead were trapped at Willow Creek
weir during the six seasons of trapping (Table 37). Three of the
tagged steelhead had been tagged during lower Klamath River seining
coperations. All were recovered during the same season as tagged.
The fourth tagged steelhead was trapped in 1979 and had been tagged
at the Willow (Creek weir site the previous seascn.

Three (1.4% of 211} tagged steelhead were trapped at the Junction
City weir during the five vears of trapping {(Table 38). Two fish
had been tagged in the lower Klamath River seining cperations




TABLE 28. Mumbers of Steeihead Trapped at Junction City Weir,
1977-F8 Through 178Z-53 Seasans
Sezszon

Manth {?77-78 &’ 1975-7% b+ 197%-30 ¢ 1930-21 4/ 1%81-82 1722-232
May Nz n 0 g J ]
June n:z 1 0 1 a <
July ns a l 0 2 z
Auguzt nss b out 84 0 H i
September nrs i nse g ] 0 1
October n.s 14 n-'s 4 0 1
MNovember nss 114 nos il n's n’s
December ns 10 10 { n/s n's
Janvary n'c 20 n.s n/s nSs n/s
February nss g n:s ns/s nds nse
March ns s 8 n’s n. = nts ns s
TATALS 181 11 10 3 5

2 Junction City Weir not operated during 1977-78 seascon.

b/ Weir operational May %, 1978 through March 2§, (977,

¢/ Weir operational May 12 through August 2, 1%77, and
December 12 through 22, 1977.

S WWeir operatiopnal May 1% through Meovember &, 1920, and
Decembsr -4, 1980,

S/ Meir operational Mar |7 through Octoter 2, 1781,

Weir operational Mavr 14 through October 22, 1%3Z.

4 nA/s = no samp!ling.

I

W i+




TABLE 24, Mean Fork Lengths of Steelhesd Tracped at Trinity River Yeirs,

1977-78 Througn 1982-83 Seasons

Willom Creek

Jynztion Sitv

Seacor Unmarked Fin-narked Combined Lnmarked Fin—marked Combined
1977-:9 &/ 33.8 b/ 33.9 5,0 no zamoling
(39-4d} (4E-44i {39-48)
(22 )] (295
1878=-7% 36.1 58.3 38.4 5.0 39.3 52,z
1 34-81) £50~713 (34-602 (dR-72; {44-¢8) {84-72)
(52} (14) (a8) {11 (472 (181}
1979-80 38.0 53.0 97.10 65.3 31,0 48,2
{39-743 (43-491 (37-74) (5%-72) {48-33) (dg-73
(151} (24 {176) (3} (3 (8]
1980-81 3.3 48.4 30.4 43,2 47.8 45.é
(28-45) 1 29-42) (28-48; {42-31) (42-34) {42-54)
{147} (BG) 1247) (8) 4 1162
19e1-82 51.7 3.8 a1.7 44.0 57.0 3¢9
(28-78) (3149} (28~74) {§3-377 (59} (533=471
(7d) ) (B3} {2) (1) 02
19g3-32 4.1 33,4 54.1 33.3 3.4 X
(37-72) (39-70} (39-72) {48-41) (45-£4) (43-44}
{244} {962 (3002 (N (2 (&)

2/ Thic seascn the weir lotation wag Tish Tang Camogrounc {river kn 22).

b/ The three fiqures shown for each cateqary and seasen are:
2) Fork length range (cm}: 3} Number of fish sampled.

§) Mean fork length;



TRELE 37. MNumbers of Tagged Stesihead Feczptured at Willow Creek Weir,
Trinity River, 1377-73 Through {782-832 Seasaons

Total Tageed fish

steelhead Tagged +:3h size a Mean dave at
Seazan trangend tn_tats recauery liberty ‘rance)d
1977-78 & 27 t b
1978-7% 48 0
1979-30 174 2
1980-51 247 0
1#81-82 8% 0
1922-83 200 1 o 4z 17
TOTALE 63 4

3/ Thig seaszen the weir location was at Tish Tang Camgground triver km 220,

b/ Tagged during fall 1977 lower Kiamath Rjver iWaukel Creek) seining
operations,

¢/ One fish tagged during fall 1979 lower Klamath Fiver (Maukel Lrezi’

seining operations and one fish tagged during f3171 178 Willow Creek

Weir trapping and tagging operaticnsz.

Taqgged during fall 1722 lowe~ Klamath Riwver iiaukel Creek) seining

operations,

e




TRELE 28, Humbers of Tagged Steelhesad Fecapturan 3t
Juncticon Citw Weir, Trynivty River,
197V-V3 Through 1785-3% Zsasons
Total Tagqed

steeihead Tagged fizh fisn zize Mean darz at
Seacon trapped in fotal 3t recgouery libert~ range’
1977-79 nss ar g
$97E-7Y 181 2 b 54 L2177

I ef
1979-20 11 0
1780-81 i0 0
1¢81-82 3 @
1582-82 & H
TOTals 211 2
& nSs = rno sampling.
b/ Tagged during fall 1778 tower Klamath River (iJaukKel Creek)
seining gperatijione.

¢ Tagged bv 0DFW, September {977, Rogue River, Oregon,



during the same season. One steslhead tagged and released in the
Rogue River in September 1977, by the Oregon Department of Fish and
Wildlife (ODFW), was trapped in 1978.

Twenty-one mark groups of steelhead released from TRH were observed
during the six seascns at the Willow Creek and Juncticn City weirs,
and in a creel census conducted by Trinity River Project personnel
in the upper Trinity River (Table 39).

Trinity River Hatchery

Run Timing

The earliest steelhead trapped at TRH (km 246, RM 153) was during
the week ending October 7 in 1977. During the 1977-78, 1979-80 and
1982-83 seasons, few steelhead were trapped prior te January 1.
During the 1980-81 and 1981-82 seascns, 44.9 and 61.5%,
respectively, of the total run was trapped prior to January 1
(Table 40).

The steelhead run at TRH generally appeared to peak from mid-
December through March (Figure 23). When runs exceeded 1,000 fish
during the 1980-81 and 1981-82 seasons the runs appeared tc peak in
late December,

Stream flows measured near Lewiston (0.6 km [0.4 RM] downstream
TRH) were constant during the 1977-78 and 1978-79 seasons and as
such, no correlation between entry of steslhead into TRH and flow
releases was noted. Stream flows were less than 345 cfs in both
years. Maximum and minimum water temperatures varied in the two
seasons from approximately 7.5 to 12 degrees € during the period of
steelhead entry into TRH. No significant correlations between
steelhead entry into TRH and water temperatures was noted, however,
a slight drop of approximately 0.5 to 2.0 degrees C occurred in
both years coincidence with a reduction in numbers of steelhead
entering TRH during early February (Figure 24).

During the 1979-80 season, peak entry and the first significant
numbers of steelhead entering TRH coincided with a significant
increase in stream flows. Stream flows increased from a weekly
average of approximately 300 cfs to 1,250 cfs. Maximum daily
stream flow recorded during the peak entry week was 2,060 cfs.
Stream flows remained about 2,000 cfs during the following week,
however, numbers of steelhead entering TRH decreased. Maximum and
minimum water temperatures during the increased flow period varied
less than 0.5 degrees C. Maximum water temperatures during the
migration period did not exceed 8 degrees C and increased to 9
degrees C in early April when stream flows dropped to less than 300
cfs (Fugure 24).

During the 1980-81 migration period stream flows were constant at
approximately 320 cfs until the week ending December 23 when they
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Table 40, MNumbers of Steeihead Entering Trinity River Hatchery,
197778 Through 1982-33 Seasons

Standard Numbers of steelhead trapped
week 1977-78 1775-7¢ 197980 1980-¢1 1931-B2 1782-&2
Oct. 1- 7 3
e-14 0
19-21 z 1 3
22-2 1 D 4
Z29- 4 3 i 2
Moyv, 5-11l 2 1l 1 po)
12-12 2 0 2 4
12-23 0 2 ! 13 e 1
2a- 2 i 2 { 19 11 [
Dec, 2- 9 2 g 0 a1 & 10
10-14 2 0 0 32 13 0
17-22 ! 4 2 330 435 1
24-31 0 12 4 444 120% 27
Jan, 1- 7 44 ? ¢ i) 21 2
2-14 43 12 H 189% 41 25
15-21 32 31 0 182 17 28
22-2% 1z% 34 1 199 18 73
29~ 4 0 3 2 38 17 120
Feb. 5-11 1 1 G 44 24 1%
12-18 0 44 4 213 72 38
1?2-25 8 é2 295# 39 77 44
24~ 4 19 189 28 £3 40 101
Mar., 2-11 72 116+% I3 41 39 27
12-12 20 &é 40 24 13 30
19-25 b4 45 7 1 3 3
28- 1 4 19 18 3 3
aApr. 2- 8 4 4 !
9-15 1 9
146-22 1
TOTHLE 23S &83 382 2,019 1,007 713

* Median entry week.
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23, Yumber of steelhead trapred at Trirmity River Hatchery by standard
week during the 1977/78 through 1951/83 seasons.
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FIGURE 24. XNumber of steelhead trapped at Trinitv River Hatcherv, and streamflows
and water temperatures in the Trinity River mear Trinitv River Hatcherv.



increased to approximately 900 cfs. This increase coincided with a
large increase in numbers of steelhead entering TRH. Numbers of
steelhead continued to increase the following week in spite of a
reduction in stream flow to approximately 300 cfs. Additional
increased stream flows of approximately 900 cfs lasting less than a
week also occurred later in the season. Number of steelhead
entering TRH appeared to increase during the weeks following the
increased streamflows. Maximum and minimum water temperatures
varied between 6 and 7 degrees C prior to the first increase in
stream flow and generally increased to approximately 9 to 11
degrees C in early April. There did not appear to be any
relationship between water temperatures and number of steelhead
entering TRH during the 1980-81 season (Figure 24).

The first peak entry of steelhead entering TRH during the 1981-82
seasen appeared to be strongly related to with an increase in
streamflows, A second and smaller peak entry of steelhead which
occurred the week ending February 18 and continued through the week
ending March 18 did not appear to be initiated by increases in
stream flow., Significant stream flow increases cccurred on
February 23, after steelhead numbers began increasing. However,
the increased entry numbers may have been initiated by a storm
event which occurred earlier and doubled streamflows in downstream
reaches {(Douglas City area) during the week ending February 18.
Througheout this time pericd, maximum and minimum water temperatures
varied less than 0.5 degrees C and ranged from 7 to 8.5 degrees C
Figure 24).

puring the 1982-83 season, a similar pattern of steelhead entry and
stream flows as observed in 1981-82 was observed. Steelhead entry
inte TRH in late November and early December appeared to coincide
with increased stream flows. Increased numbers of steelhead
entering TRH in late January and again in mid-February also
appeared to coincide with increased stream flows. Maximum and
minimum water temperatures demonstrated very little variation this
season and remained between 6.5 and 7.5 degrees C (Figure 24}).

Run Size

The steelhead run at TRH averaged 849 steelhead during the 1977-78
through 1982-83 seasons and ranged from 285 to 2,019 fish
(Table 40).

Size of Fish

Mean lengths of steelhead trapped at TRH are available for all
seasons except 1978-79. During the five seasons, steelhead mean
lengths averaged 53.0 cm (20.9 in.) FL and ranged from 50.4 to 54.7
cm (19.8 to 21.5 in.) FL (Table 41). The size of fish trapped
during the five seascns ranged from 25 to 81 c¢cm (9.8 to

31.9 in.) FL.



TAELE 4!, Faork Lengthz of Steslhead Entering Trinity
Htuwer Hatchery, 1?77-F2 Throuoh 1782-32 Ze

Mumber Mesn FL

Sezxzon campled Crange’ i cm) a2/
1277 =7E 2=l S0.,4d4 (320-743
177e-7% noa b nsa
1#77-20 A7 E S51.2 (2575
{780-21 1.,727% 94,8 (2s-TI0

a” FL = Fork length.
ta available.
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Incidence of Tags and Marks

Twenty steelhead tagged during the lower Klamath River seining
operations were trapped at TRH (Table 42). All but three were
recovered during the same season as tagged. The mean number of
days at liberty for fish recovered the same season as tagged was
112.7 4 (range 70 to 194 d), The three steelhead recovered at TRH
which had been tagged the previcus season were at liberty an
average of 466 4 (range 423-491 d).

Twenty-four steelhead mark groups released from TRH were observed
at TRH during the 1977-78 through 1982-83 seasons (Table 43).
During the 1978-79 season, 284 various marked steelhead released
from TRH were recovered at TRH. During the 1580-81 and 1981-82
seasons, six and two IGH-origin marked steelhead were observed.

The majority (92.3%) of steelhead obssrved at TRH during the
1977-78 through 1982-83 seasons have been TRH-origin. Hatchery-
produced fish trapped during the same period contributed 92.7%
(4,666 of 5,091) of the fish trapped (Table 44}).

Fifty-two tags applied te steelhead at the Tish Tang Campground,
Willow Creek and Junction City weirs were recovered at TRH during
the 1977-78 through 1982-83 seasons (Table 45).

Sport Fishery

Angler Effort and Harvest

Lower Klamath River. During the 1977-78 and 1978-79 seasons, a
creel census was conducted on the Klamath River immediately above
the Waukel Creek seining site {(river km 4.8, RM 3.0) upstream to
Blakes Riffle (river km 11,3, RM 7.0) and from Johnson’s (river km
32.2, RM 20} upstream to Happy Camp {(river km 169, RM 105). The
creel census emphasized the examination of sport-caught steelhead
and salmon for Project marks and tags. Total angler effort or
catch was not estimated.

During the 1979 season, a creel census was conducted in the area
from the mouth upstream to Blakes Riffle and again emphasized
examining sport-caught steelhead and salmon for Project marks and
tags.

During the 1980-81 through 1982-83 seasons the creel census
methodology was changed from a mark sampling program to a census
designed to estimate complete angler effort and harvest in the area
from the mouth upstream to Blakes Riffle and bocat anglers landing
steelhead in this area and fishing from the mouth upstream to
Johnsons,

During the six seasons, we sampled 60,510 angler trips from river
km 4.8 (RM 3.0) upstream to Blakes Riffle (km 11.3, RM 7.0) (Table



TaELE 42, MNumbers of Steeihead Tagged During Lower Kiamath River Seining
Operations {iaukel Creek) and Trapped at Trinity River Hatcherr,
1777-73 Thraugh 178Z-33 Seazon:z

Tagcing Reccvery

Recapture Year mean FL mean FL Mean davz at
£8330N tagoed MNumber frangelicm) {ranngelicm) liberty {range)
1977=-78 1775 { 24 435 4391

1977 1 a5 43 2?4
1975-77 0 -- -- --
1979-580 0 - —-- --
1788-21 1979 2 52.5(52-93) S2.0CAE-833 452,503423-484)

1980 7 48.G{42-37) 48.0{42-57) 100.0¢70-1402
1951-32 19¢l g 54.904E-44) S4.942-852 117,8(71-194)

1932-83 1982 ! 44 44 14818
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TaBLE 44, Occurrence of Fin-marked Steeihesd at Trinity River Hatcherwv,
1977-78 Through 1782-23 Seazons
Season Number of
stealhead Mumbe~ ot fin-marked zteelhead trapped a~
trapped [GH TRH Otner Total
1977-7 285 J 287094.40b7 287:74,4>
1978-7%9 6873 0 25091.5) 2v0,3) G27021.8)
197%-80 38z a ZE14E4.00 gi2.10 3270351
1230-81 2,01% &10.3) 1,%03474.3) 200,15 1,911.%94.7)
19781-82 1,007 2¢0.2) g920(88.52 a gedizg, 20
1982-23 719 0 634.8%.00 G £38{8% .02
Origin of 4ish: 1GK = iron Gate Hatchery, TRH = Trinity River Hatcherw.

a/
b/

HNumber

In parentheses

is percent of total

steelhead trapped.



TeBLE 453, Mumbers of Zfseihead Tacoed at the Willow Ireek
and Juncticon CTity kleirs (Trinity Fiver:
Fecovered at Trinifty Fitver Hatcharw,
L7277 =-7% Through 1722-83 Seaszdns

Fecowver« data
Mean FL Mean daws at
Seazon Mumber Crangeldtomd Libeoty (ranoeo
197778 5~ 1
1772-7% 11
197%7=-20 2
YE0-=1 17
igzl-22 1
15982-23 zo S5.2045-700 124,70 75-201)

= seaszon the Willow Creek leir was located at Tizh Tang
Campground triwver ¥m 2273 rno trapping cccurred at
(ol



46). During those trips, anglers caught a total of 9,815 adult and
18,644 half-pounder steelhead.

During the seasons 1980-81 to 1982-83, we estimated an average of
41,524 angler trips were made and an average of 154,790 angler
hours (h) were expended annually in the area from the mouth
upstream to Blakes Riffle (km 11.3, RM 7.0) during that period
(Table 47). Anglers caught an average of 3,235 adult and 6,265
half-pounder steelhead annually during the three seasons (Table

47) .

We recovered 72 (1.4% of 5,168) steelhead in the creel census
tagged during the same season in the lower Klamath River seining
operations (Table 48}).

In 1977, four steelhead tagged by the Oregon Depacrtment cf Fish and
Wildlife (ODFW) on the lower Rogue River were recovered during the
lower Klamath River creel census. In 1978, we recovered two fish
tagged by the ODFW in the fall of 1977 and released in the Rogue
River. Both fish had been tagged as half-pounders and were
recovered in the Klamath River sport fishery as adults during the
1978-79 season,.

We observed 48 marked steelhead groups originating from the two
basin hatcheries and CVH during creel census’ conducted on the
lower Klamath River from 1977-78 through 1982-83 (Table 49).

Trinity River. Creel census' were conducted on the Trinity River
during all seasons and were designed to emphasize the examination
of sport-caught salmon and steelhead. During most seasons, the
census did not encompass the entire steelhead fishing season or
area. As such, estimates of total angling effort are not available
for the Trinity River,

During the six seasons, 1,033 adult steelhead were effectively
tagged and released at Trinity River weir sites. Anglers returned
76 (8.9% cf 857) of these tags and return rates varied from 7.5% (3
of 68) in 1978 for nonreward-tagged fish released at Willow Creek
to 12.7% (23 of 181) for nonreward-taqged fish released at the
Junction City weir the same season. During the last two seasons,
1981-82 and 1982-83, 510 reward tags were used and return rates for
fish tagged and released at the Willow Creek weir site were 11.5

and 11.9%, respectively.

Angler Effort and Harvest

No attempt was made to estimate total angling effort for the
Klamath River basin.




Table 46. ~Angler Effort and Steelhead Sampled in the Lower Klamath
River Creel Census, 19277-78 Through 1982-83 Seasaons a~

Total

Angler hoursz Steelhead ohzerved (fish/hoypd
Seasan trips b7 fished Adults Half-poundercs
1977-72 11,499 39,192 1,615 €C.0410 4,192 10,158
1978-7% 7,748 23,738 2,285 .02 1,394 (0.054)
1979-20 4,242 14,210 94 (0.0&3) 2,243 <0.158
1986~-31 2,837 31,238 {1,417 (0,0450 2,422 (0,084
1981-82 12,185 37,3234 [.,41% 19,0347 4,121 {0.105)
1782-83 15,027 32,347 2,185 0.0410 2,083 £0.03%9)
TCTALS 60,510 262,827 ?,515 18,244

&" AT] sampling tooK place between the U.5. Highway 10! Bridge (river km 3D
and Blakes Riffle (ritver km 113, In addition toc angiercs fishing this
reach, creel samples included boat anglerz landing within the samplie area
but fishing between Blakes Riffie and Johnson’s (river km 3%).

b Because some anglers make more than one irip during 2 single fizhing
day, data are stratified to retliect single trips/dav.



Table 47, Estimated Total Angler Effort and Steeihead Catch from the
Lower Klamath River, 1%977-73 Throuah 1?82-83 Seasons i~
Total
Angler angler Steeinead cateh tfisnshour?
Seazon trios hours Adylts Half-pounders
1977-72 by nea
1978-77 b/ n/a
197%-30 )4 nsa
1780-81 27,370 104,274 2,330 ¢5.0z22 4,300 £0.943)
1961-82 43,220 157,813 3,410 20.022) 9,807 (0.682)
1%22-33 51,743 202,244 2,244 00,0200 4,434 (4.0Z22
Auerage 41,524 154,720 3,235 4,255

anglers fishing the area from the mouth upstream to

a’ Tnciudes all
Kiamath Glen
Klamath Gien

bs Creel cencys

effart and ha

(km 8.0), and boat anglers landing fish between
and Johngon‘s (river ¥m 397,
not designed to provide tatal
ruest,

eztimates of angler



TRBLE 43, Numbers and Zizes of Steelhead Tagged Curing the Lower Klamath
Riwer (liauke} Creer? Seining Operations Observed in Lower
Kilamath River Creel Censgsus Samplec,
1977-78 Through 1983-32 Seasans

Numher Ferguerv Dats

effectineiy Mean FL Mean darsz at
Season tapged Number Lrange riom) literty {range)
1977-78 2/ 539 22 n/a b n'a
1778-79 a, 1,116 15 n.a nsa
1979-80 ¢ 1,305 é n.a nsa
1980-81 ¢ 741 3 N a nea
1981-82 ¢ 720 12 ne & nsa
1983-83 ¢~ &63 ? 43.4 (47-37) g {2-153
TOTALS 3,158 72

a/ Includes area from U.S. Highway 101 Bridge {river Km 37 upstream
to Blakes Riffle driver km 113,

b7 nsa = not available,

¢’ Includes area from the Klamath River mouth upstream to

Blakes Riffle f(river km 1113,



TABLE 49. MNumbers and Relative Retyrn Rates of Fin-clipped Sieeihead Observed in Lower Kiamath Frver
Creel Census During 1977-73 Through 1982-33 Seasons

Retease data Recovery Mumber returned frefative return rate' af

Markh/ Oriaine/ Date BY df Humper Fliem) s/ 1§77-78  1978-79%  197%-30  {980-4! 1981-82 (982-83  Tota|

0-Ad  IGH 477 1974 14,144 25-40 s 10 0 13 (e.&
> 4D 0 I 1 an 4 (2.8)

TOTAL 14 (8.9 442,80 1.5 19 ¢12.4)

pd-LP  1GH /77 1976 429,204 23-40 16 40,20 45 4L . 1 81 1.4
> 46 b 0.0y 7 0.2y 12D 40,3

TOTAL 16 ¢0.2) 46 1.5 1403 1 gD L7

Ad-RP IGH 77 1978 40,292 25-40 20 (3.0 1oLy 9 21 (5.
Y4 d 707y 3407 15 (2.5

TOTAL 20 5.0 B4 30 PR

LV-pV  1GH 4/78 1977 Z0C,000 29-40 14 (0.8 1346, 10D 20 1,m
» 40 0 6 40,3 4402 10 ¢0.5)

TOTAL 14 0.8y 1% (L) 5 (0.3 M (1.5

D-Ad  IGH 479 1%78 10,032 23-40 oLy 1 a0 b dam 348
> A8 FC5.00 AL 46D

TOTAL SRS Y D & Y DR S -V DI RSO S A A 1)

Ly I6H 4/7 1978 216,194 25-40 P (0.4 4 (0.2 15 ¢0.7)
Y48 g 0 740D 7 (0.3

TOTAL 9 (0.4 & 0.7 7 (0.3 22 1.0

R 16K 479 1978 119,244 25-40 J4.4Y 60005 D 11 0.9
y 40 8 3 0.3 240.D) 5 (0.4

THTAL 540.4 9008 ZA0.D) 1 (1.3

ad-*T' IGH 4/80 1979 38,047 25-4 15 (2.4 1 0 15 {2.4)
' > 40 ¢ 10017y 30,5 12 (2.2

TOTAL 19 (2,6 10 41,72 3 40.3) 28 (4.8

Ad-"H' {CGH 3/80 1979 39,006 25-40 1 {1.7r 0 10 (1.7)
> 40 i} 25 (4.2} 23 .5

TOTAL 16 (1,70 25440 33 ¢5.9;

Ad-"0" IGH 6/80 1979 33,070 23-40 a9 9 1 (1.9
> 40 H 20,4 7 {02 P LT

TGTAL 10 1,9 2404 7 003 19 (3,8

{continued next pagel



TABLE 49,

Numbers and Relative Return Rates of Finr-clipped Steelhead Goserved in Lower Kiamath River

Creel Census During 1977-78 Through [932-82 Seasons (continued)

Release data Recouery Number returned (relative return rate) 1/
Markh/ Originc’ Date BY d/ Number Flicn) o/ 1981-82 1982-63  Tota!

LY¥-"H*  IGH 4/81  198¢ 4,440 25-40 32 4,97 0.2y 33 /5.1
y a4 0 3.0 2
TOTAL 32 44,9 20030 53 48.2
Ly-r0"  IGH 581 1980 44,230 25-4 20 43,00 (0.5 23 43.9)
y 40 0 (L7 1 am
TOTAL 20 63,9) (2, WD
L-"T"  IGH 4781 1980 64,240 25-49 PR ST DRI S T SR P O
y 40 ] 4 19,82 4 (§.,4)
TOTAL 7LD 2.0 20 (b
Ly-"x* IGH  4/8l WILD 38,580 29-40 18 (4.7) 2{2.1) 26 68,2}
y 4b ] 1428 11 2m
TOTAL 18 4.7) 28 (3.0) 37 {5.7)
RU-FT*  IGH 4/62 1981 £7,532 75-44 3.2 140,23

Y 4D ]
TOTAL {0.2) 1 (0.2}
RJ-"0"  IGH 5/82 1781 59,474 25-40 4 (0.7 4 0.7

y 40 0
TOTAL 410,72 4 (0.7
RY-'HY  IGH 482 1981 58,474 25-4 § (0,7 4 (1.7
} 40 108 140.2}
TOTAL 5 40,9 5:40.9

ad-ty TR 4/78 1974 44,221 25-40 0 0
CRE  4/76 1974 102,947 Y 4 3 (0.9 4 (0.7
TaTAL 4 ¢4,9 4 (0,7

Ad-LP TRH 474 1374 13,750 25-40 G ]
y 40 2 (1.5 2.5
TOTAL 2 (0.5 2 {19

{continued next page!



I
TABLE 49. Numbers and Relative Return Rates of Fin-clipped Steelhead Observed in Lower Klanath River
Creel Census During 1977-78 Theough [982-83 Zeasons (continged)

Retease data Recovery Number returned (refat:ve return rate) a/
Harkb’ Origing/ Date 8Y 4/ Number Flicmy o/ 1977-78  1978-79 Total
Ly TRH §/7¢4 1974 38,3509 2%-41 ] 0
y i 7R 71,8
TOTAL 7408 7.3
LP TRH /76 1974 29,630 25-40 ] {
y 40 11 €3.7; 15 43,0
TOTAL 11 (3.7 1t {37}
é4d-Ry TRH 476 1975 118,944 25-40 il ]
) 41 g 0.7 3 0.2
TOTAL 8 (L. g 0.7
Ad-LY-RP TRH 3771975 21,842 25-41 KNS 3.4
> 40 { ]
TOTAL 3114 3L
Ad-RU-LP TRK 3771975 43,458 25-4C 18441y 0 18 (4.1
) 49 ] 362 3.7
TOTAL 18 ¢4.1)  3¢0.7) 21 4.8
R TRH 4/76 1973 119,487 25-49 ] 0
» 4t 13 (1.0 11 (LD
T07AL 13 011 13011
LV-EP  TRH /77 1976 175,210 25-4¢ 147 (8.4} 147 (8.4)
» 40 q 0.7 12 (8.7
TO7AL 147 (8.4 12 (8.7 15¢ (9,1}
RJ-LP  TRH /77 1974 129,585 25-41 74 {5.9)  31{0.D) 79 {4.1)
y 40 0 12 (0.9} 1300
TOTAL 76 (3.9 13 4L §2 (7.0
Ad-LJ-RY) TRH 4/79 1977 152,874 25-40) 19 (1.5 21 (1.4)
) 46 G 7 (0.3
TaTAL 19 (1.2} 28 (1.9
ad-ty  TRH 4/79 1978 20,418 253-40} 8 (2.4)
y 40 g (2.8
TOTAL 14 (5.3}
Ad-f¢  TRH  2/-3/79 1978 14,813 25-41 14740
y 40 4 (4.])
TOTAL 17 {11.9

(continued next page)




TABLE 49, Humbers and felative Return Rates of Fin-clipped Steelhead Observed in Lower Klamath River
Creei Census During 1977-78 Through 1982-83 Seasons icontinued)

Release data Recavery Numbar returned frelative return rate) 3/
Markt/ Oriqinc’ Date BY d/ Number Flecm) o/ 1977-78  :978-7%  197%-20 |9BB-B1 1981-B2 1982-83 Totai
LP TRH 79 1§78 324,774 25-41 3|/ ity 17200.50 0 52 (1.4)
} 40 ] 442,32 2480 76 (2.3
TOTAL 35 01,0 9 (2.8 Z 0.0 128 (3.9
RP TRH 4/79 1378 47,133 25-490 14 (2,10 4 <0,9) 20 (3.03
Y 40 0 LARS )] § LD
TOTAL 14 (2.1) 15 ¢2.,2) 29 (4.3}
Ad-L?  TRH 4780 31979 52,791 25-47 1202.3) 1102 13 (2.5
> 40 i 0 ]
TOTAL 12423 1 <02 13 (2.3}
Ad-RP TRH 1/-4/%0 1979 18,345 23~41 01,48y 9 311,58
y 40 1(8.9) 2 (.1 3.4
TOTAL 4 42,2y 2 (4.0 (3.0
t-RF TRH 4/80  197% 113,425 25-49 1m0 10 0.9
¥ 40 0 3 40.3 3.3
TOTAL it {9.9y 3 0.3 13 4D
FJ-tF TRH 4/80 1979 139,211 2340 12 0.9y 2 ¢0.1} 14 (1
y 40 1001 30,2 4 (0
TOTAL 12¢0.9) 5 (0.4 18 (1.3
Ad-ty  TRH 4/81 1980 81,134 25-40 7 {0.9) 7 1.9
Y 4 ] 7 .1 ? (1.1
TOTAL 7 (0.9 94ty 182D
Ag-LY-RP TRH 381 19719 28,943 25-40 1 <0, @ 1 (0.3}
Y 4D ] 0 0
TOTAL 1 ¢0.3) € 1403
Ad-RV TR 2/-4/81 1980 1,815 25-40 1¢3.5) @ 1 (5.9
} 40 1 1 (5.5} { (5.5
TOTAL 145,58 1 (5.9 200
LJ-R  TRH 4/8f 1980 91,230 29-40 14 ¢2.7 0 14 (2.7)
Y 4) 0 2 (.4 2 (0.4
TOTAL 14 (2.7 2 (5.4 16 (3.1

(continued next page)




TABLE 4%,

Numpers and Relative Return Rates of Fin-cligoed Steelhead Chserved in Lower Klamath River

Creei Zensus During 1977-78 Through 1992-83 Seasons (continueg)
Release data Recovery Number returned {relative return rate; a/
Markbk/ Oricing’ Date BY 4/ MNumber Flicm) ¢/ 1977-78  1%78-79 1981-32 1982-83 Total
RV TRH 4/81  [980 39,168 25-40 10 {1.2) 8 19
)y 40 ] 340,50 3003
TOTAL 6 <17 30,5 13 2.2
ad TRH 4731 1981 137,403 253-41 21 01,8 2 U
> 40 0 ]
TATAL 21 (1.5 212 1.9
Ad CRH 4/74 1974 23,300 25-40 i q
Y40 2 (0.9 2 (0,9
TOTAL 2 (0.9) Z2 (0.7
Ad-LY £/ CRH 4/76 1§74 102,947
LP-Li CRH 4777 1875 179,004 25-~40 0 1 (.1 t.)
Y 46 0 0 0
TOTAL 8 1@, 1 (.1}
LP CRH 4/78 1976 176,600 25-40 32 {1.9) 32 .8
y 40 0 ]
TOTAL 32 1,8 32 (1.8}
RJ-RH  CRE 4781  197% 25~40 2 ¢1.0) 2 (1.0
y 40 ] G
TOTAL 2 . 2.0
ad-L4  LRH 4/82 1784 18,879 25-49 IE 38
Ad-RY CRH 4/82 1981 2,139 25-40 t£6.3) 1 0.3

3/ Relative return rate = (Number recovered / Humber released) x 10,000,

b/ Letters in quotation marks indicate freeze brands applied to marked (fin-ciipped) fish,

¢/ 16H = Iron Gate Hatchery; TRH = Trinity River Hatchery; CRH = Caole Rivers Hatchery {Rogue River), Oregon.
4/ BY = Brood year.
e/ FL = Fork length,

1/ Note:

of marked fish recoverad,

Ad-LY mark on 1974 BY steelhead was duplicated at CRH and TRH,

See section of Table under TRH for numbers



Anglers returned 335 (5.8% of 5,822) reward and nonreward tags from
steelhead tagged during lower Klamath River seining operations
(Table 50).

Based on the number of steelhead effectively tagged and corrections
tor angler nonresponse to nonreward tags, the mean annual
exploitation rate for adult steelhead was 12.1% during the 1977-78
through 1982-83 seasons. The rate varied from a low of 7.4% in
1979-80 to a high of 19.2% in 1981-82 (Table 51).

Based on the estimated adult steelhead run size and the estimated
exploitation rate for adult steelhead, we estimated anglers
annually harvested an average of 14,571 adult steelhead from the
Klamath River during the 1977-78 through 1981-83 seasons. Annual
harvest estimates ranged from a low or 11,808 fish in 1980-81 to a
high of 21,588 fish in 1978-79 (Table 52),

Anglers returned 326 tags from steelhead tagged during the lower
Klamath River seining cperations with information on the location
of the catch (Table 53}. The majority (41% of 328) of the captures
were from the area from Weitchpec (km 67.6, RM 42) upstream to IGH.

DISCUSSICN

The steelhead run at the lower Klamath River seining site (Waukel
Creek) generally commenced the second or third week of August.
Earlier entering steelhead were occasionally sampled, especially in
1979 when an early adult steelhead run was already underway when
sampling commenced the week ending July 22. The half-pounder run
usually demonstrated one migrational peak which occurred between
August 20 and September 9. The adult run generally peaked between
Auqust 13 and September 23, and in all years, demonstrated more
than one peak entry time. The half-pounder run generally
terminated the last part of September although small catches were
made in early QOctober. The majority cof adult steelhead generally
passed our seining site by Octcber 7 but small catches were
occasicnally made until seining was terminated in mid-October.

During the 1977 to 1579 seasons, a greater portion of the adult
steelhead run appeared to pass our seining site prior to

September 2, During the 1980 to 1982 seasons, the majority of
adult steelhead passed the seining site after September 2.
Half-pounder steelhead did not demonstrate a similar patterns. No
explanation for the difference in migrational patterns is offered.

Data on the timing of the steelhead run in the Klamath River basin
upstream from the Waukel Creek seining site is not complete for all
study years. In 1982, steelhead were first observed in the lower
Scott River (km 227, RM 141) the week ending September 16. The
entire run was not sampled due to problems maintaining our weir
during high flows.



TaBLE 30. Anqler Returns of Tagz Applied to Adult Steelhead Tageed in
Lower Klamath River (laukKel Creeki Seinino Operations,
1277-72 Through {982-33 Seascns

Mumber of tags applisd Wumper of 3! 0f tags returned

Seaszon Reward Nonreward Total Rewvarg Monrsward Total

1977-78 58& b 388 42 7.1 0 42 (7.1
1978-7% 1,421 i 1,421 FE (4.3 U 75 n4.8)
1979-30 1,418 ] 1,418 5S¢ (3.9 a 24 3.9
19806-51 a8 805 205 as a 26 (4.5 38 4.37
1981-32 24 7483 B5¢ 17 12,72 4zZ (3.3 59 058,90
1982-83 292 429 721 28 2.4 13 4.2} 45 Lg.,.43
TaTELS 3,813 1,797 5,822 229 (4,3} 24 74,8y 2B L5.8

a/ Includes 593 steelhead captured and tagged by “lamath River Praoject
personnel at Waukel Creek (river Km 4.8, and 212 cabiured by USFWS at
the Klamath KRiver mouth, alsc tagged by Klamath Riuver Project perconnei.



TABLE S1. E=ztimated Annual Exploitatiocn Ratzs of Adult Steelhead
in the Kiamath River Basin Sport Fichery,
1977=-78 Through 1982-53 Zeacons

Eztimated
Number of fish Number o+ explaoitatien

Seasan effectively tagged a- tags returned b7 rate 37
1777-78 337 2é& 15.4
197879 t,1t0 132 11.%
1279-20 1,203 27 P
‘19§0-31 7 741 78 10.1
1981-22 790 152 19.2
1982-83 663 54 2.4

as Corrected for 5.0¥ tagging mortality in 1977-78, 224 in
1978-79, 157 in 1979-80, and 8.0% mortality in remaining vears.
b/ Corrected for angler noenresponse of 339 in 1?77-78, 23%
in 1978-79, 374 in 1779-80, &2 in (PBO-81, &9¥ in 1581-8Z,
and 3£ in 1982-833 24% tag shedding in 1977-78 and 4.2X
in 1?278-F% (Note: Tag snedding not a problem in subseguent
vrears, cue to use of a different tagr.



TABLE 52. Estimated Annual In-river Sport Fichery Harvest of
Adult Steelhead from the Klamath River EBasin,
1977-78 Throuagh 1982-%3 Seasons

Ectimated Ecstimated

in-river exploitation Estimated
Season ryn sjize rate harvest
1?77-74 39,071 15.4 12,7530
1978-79 181,410 11.% 21,388
197%-80 134,194 7.4 11,411
1989-81 114,704 10.1 11,898
1981-82 87,010 19,2 146,764

1982-83 145,150 8.4 12,173



TABLE 33. Distribution of Angler Catch of Acult Steelheaa in Kiamath River Basin, 1977-78 Throvgh 1992-83 Seasons a/

Moyth- [01- Johnson’s-  Weitchpec-  Trinity Sz1mon Scott Shasta
Humber {0t Johnson‘s  Weitchpeco  Tron Qate Dan River Rivep River River
Seazon_ tanged (km 0-3) (km 5-3%)  (km 39700 (km 70-304) basin hasin basin hasin Gther  Total

1977-78 33§ 0 17 3 12 ! 3 0 0 0 42
1978-79 1,421 6 28 3 » g 13 2 il ! 95
1979-80 1,418 0 8 4 K} 4 4 1 £ ] 53
1980-51 865 i 4 2 18 g 2 1 0 f kL
1981-52 839 0 23 0 i § 4 3 i i 43
1982-83 U 0 18 2 3 4 3 3 0 0 39
TOTALS 0 108¢30.30b/ 144,32} 135¢41.2)  2@¢Ll.4F 29¢B.By  ®2.7y 110.3) 324

&/ Based on relurns by anglers of tags applied each falt {o adult steelhead during seining operations in the
Lower Klamath River at Waukel Creek (river km 4.8,
b/ Number in parenthesis is percentage of total catch.



The SRFCF was operational during the initiaticn of the steelhead
run into the Shasta River (km 282, RM 175) in all years. The first
adult steelhead were generally counted between the middle of
September and the second week of October. During the five years
when the SRFCF remained operational through January 1, adult
steelhead counts did not indicate any peak in the run. During the
four years when the SRFCF was operatignal through February or
March, the adult steelhead run appeared tc peak during the middle
of February. During those same years the run appeared to terminate
in late March or April.

Adult steelhead were generally first observed at IGH (km 303, RM
188) in late September or early Octcber. The run tended to first
peak in late October or early November. Entry of adult steelhead
into IGH was generally slow during the menth of December. Numbers
of steelhead trapped increased in January and usually peaked a
second time in late February or early March. 1In 1977, two major
entry peaks after January 1 were observed the weeks ending January
21 and March 11, respectively. 1In all years the run appeared to
terminate by the first of April.

Half-pounder steelhead were not observed in large numbers at the
Scott River Weir, SRFCF, or IGH. Large sport angler catches of
half-pounder steelhead have not been observed above km 161 (RM 100)
which additionally suggests a shorter freshwater migration than
abserved for adult steelhead. The exact extent and duration of the
freshwater migration period of half-pounder steelhead in the
Klamath River is unknown. However, we speculate the majority of
the run does not migrate past Happy Camp (km 167, RM 104).

Steelhead were first trapped in the Trinity River at the Willow
Creek weir (km 108, RM 67) in early August. Only during the
1980-81 season were any migrational peaks observed at that site
when the steelhead run appeared to peak the week ending October 14.

very few steelhead were trapped at the Junction City Weir (km 128,
RM 79.5} however, the steelhead run appeared to pass the weir
during the period October through March.

The first steelhead were trapped at TRH (km 246, RM 153) generally
in late November. The run appeared to peak during the period

of late December through early March. Steelhead entry into TRH
also appeared to be influenced by increased precipitation and/or an
increase in discharge from Lewiston Dam.

Few half-pounder steelhead were trapped at any of the weirs in the

Trinity River or at TRH. Half-pounder steelhead are known to enter
the Trinity River in some years in numbers large enough to support

a sport fishery. Entry of half-pounder steelhead inte the Trinity

River may be variable and significant migrations may not occur past
Willow Creek (km 108, RM 67) during every year.



Population estimates of the Klamath River steelhead run averaged
318,013 fish annually during the study and ranged from 252,128 to
383,948 fish during the period 1977 through 1982. Confidence
limits around these estimates are generally quite wide and reflect
the small sample sizes.

The ratic of half-pounder to adult steelhead determined by catches
during our lower Klamath River seining operations varied from ¢.58
to 2.89:1 with a mean of 1.64:1. In two years, 1978 and 1982, more
adults were sampled than half-pounders. The low ratio in 1978 may
reflect a small 1976 naturally spawned steelhead BY, probably the
result of the 1976-77 drought experienced in Califeornia. The
reduced numbers of half-pounder steelhead in 1982 may have been the
result of poor survival of 1982 outmigrants due to the "El Nino"
ocean conditions, There did not appear to be any relationship
between half-pounder run size and adult run size the following
year. This is probably due to the variety of brood years which
comprise the adult run. Based on our scale analysis, the adult run
could be comprised of a minimum of five different BYs representing
various years of stream residency, incidence of half-pounder life
history and repeat spawning.

We compared our catch per haul (¢/H) rates which accounted for 80%
or more of the catch from our lower Klamath River seining
operations to our populaticn estimates. There was a poor negative
linear relationship for adult steelhead c/H rates with the
estimated population. Half-pounder c/H rates appeared to have a
peor positive linear relationship with population estimates. Lack
of any significant correlations may reflect the wide confidence
limits around the populaticn estimates for both half-pounders and
adults and/or bias in the seining operation sampling.

Run-size estimates of adult steelhead are available from counts at
SRFCF for the Shasta River for selected seasons. During the three
years when operation of the SRFCF encompassed the majority of the
steelhead migration period (September through February) the counts
averaged 1,994 adult steelhead and ranged from 1,866 to 2,060 fish.
There did not appear to be any relationship between SRFCF counts
and adult population estimates for the entire run. The low numbers
recorded at the SRFCF in 1978 may reflect low survival rates of
half-pounders which entered fresh water in 1977 during the 1976-77
California drought. Counts recorded in 1979-80, 1980-81 and
1982-83 of approximately 2,000 fish are probably more indicative of
the Shasta River adult steelhead run size during those years.

Run sizes at IGH averaged 2,392 adult steelhead and ranged from
1,247 to 4,411 fish during the period 1977 to 1%82. As at the
SRFCF, there did not appear tc be any relationship between in-river
adult steelhead population estimates and number of steelhead
trapped at ICH.



The majeority of all TRH- and IGH-origin steelhead entering the
Klamath River from 1979 through 1982 were marked. The number of
adult TRH- and IGH-origin steelhead in the run based on the percent
of marked adult steelhead in our seine operation samples averaged
9,003 fish and ranged from 5,520 to 12,219 fish during the period
1979 through 1982. The total annual steelhead run for both TRH and
IGH averaged 3,240 fish and ranged from 2,033 to 4,696 during the
same pericd. IGH has accounted for 74% of all steelhead trapped by
the two hatcheries during this period. There did not appear to be
any relationship between the estimated number of TRH-origin
steelhead entering the Klamath River and runs at TRH. However,
greatest numbers of TRH-origin fish entering the Klamath River were
estimated in 1980-81, the same season the highest number of
steelhead were trapped at TRH. There was a significant (P<0.01,

r = 0.90, 3 d4.f.) linear correlation between number of IGH-origin
adult steelhead estimated entering the Klamath River and number of
steelhead trapped at IGH. TRH-origin steelhead appeared to exhibit
more straying than IGH-origin fish. :

The length frequency distribution of steelhead sampled in the lower
Klamath reflect the smaller sized half-pounders and the larger
sized adults. Modal lengths of half-pounders varied only 4 cm (1.6
in.) during the period 1877 to 1982 while the adult modal lengths
ranged from 42 cm {16.5 in,) to 52 cm {({20.5 in.). The mean length
of adult steelhead sampled during the period 1977 through 1982
averaged 49.8 cm (19.6 in.) FL and ranged from 45.9 to 54.4 cm
{18.1 to 21.5 in.) FL. Variations in lengths of adult steelhead
probably represent proporticnal differences in the number of
steelhead from various BYs comprising the runs. This difference is
not as notable in half-pounders. Our scale analysis indicates the
majority of Klamath River steelhead spend two years in fresh water
before migrating to the ocean. Since size at time of ocean entry
did not vary greatly in our analysis of scales collected from 1580
to 1983, half-pounders returning to fresh water after less than six
months in the ocean would not demonstrate disproportional growth,
The average size of half-pounder steelhead sampled at Waukel Creek
did not change greatly during the period 1977 to 1982. The
half-pounder steelhead mean length averaged 31.3 cm (12.3 in.) FL
and the average ranged from 30.4 to 32.0 cm (12.¢ to 12.6 in.) FL.

The size of adult steelhead sampled during our lower Klamath River
seining operations generally increased during the 12-week sampling
period. There was a significant (P<0.05) positive correlation of
an increase in mean length during the seining period for the 1978,
1979, 1980 and 1982 seasons. The difference varied each season of
sampling but averaged approximately 5 cm (2.0 in.) for all years.
This increase may be due to summer/fall ocean growth for late
entering adult steelhead which would be approximately 1.7 cm (0.7
in.)/month or later entry of repeat spawning steelhead which
average slightly larger than maiden spawners.



A t-test analysis showed that unmarked half-pounders captured by
seining were significantly larger {(P<C.05) in 1980 and 1981 than
marked half-pounders. Unmarked adults were significantly larger
(P<0.01) only in 1979. 1In all other years there was no significant
difference (P>0.05).

The nadir in the length frequency separating half-pocunder and adult
steelhead ranged from 37 to 40 cm (14.7 to 15.7 in.) FL, The
smallest nadir occurred in 1978 and may have been due to a smaller
average size of the 1978 ocutmigrants. This smaller size may have
been the result of reduced freshwater growth c¢f 1976 BY in 1977 as
a result of poor instream habitat conditions created by the 1976-77
California drought.

TRH- and IGH-origin steelhead comprised an average of 5.4 and 11.4%
of the half-pounder and adult runs, respectively, during the period
1977 to 1982. The greatest incidence of TRH- and IGH-origin
half-pounders sampled was in 1979 when they comprised 17.9% of the
run. TRH-origin half-pounders comprised 87% (390 of 448) of this
group. The greatest percent of TRH- and IGH-origin adults sampled
was in 1980 when they comprised 10.5% of the run. 1In those years
when 100% of the hatchery fish were marked, hatchery origin
half-pounders and adults comprised 7.3 and 12.4%, respectively, of
the total run. There was a significant linear correlation (P<0.01,
r = 0,92, 4 d.f.) in the percentage of TRH- and IGH-origin
half-pounders in the run and the percentage of TRH- and IGH-origin
adults the year following.

Returns of Trinity- and Klamath-strain steelhead release groups
from TRH did not clearly indicate one strain returned in greater
numbers to the Klamath River. Half-pounder returns from the 1980
BY Trinity-strain release group was the only group which had a
significantly greater (P<0.05) return to the river than the
comparative Klamath-strain group. Additionally, there were no
significant differences (P»0.05) in returns to TRH of the two
strains for the various BY releases.

Voluntary emigration appears to have produced slightly greater
returns to the Klamath River, however, the returns were not
statistically significant for all BYs when compared with
involuntary release groups and control groups. The 1978 BY
voluntary emigrant study group released from TRH demonstrated
higher cumulative returns to the Klamath River than the involuntary
release groups but were not significant (P>0.05). Cumulative
returns of the 1979 BY voluntary release study release group were
significantly lower (P<0.05} than the invecluntary or control
release group. The 1980 BY voluntary emigrant study release group
had a higher cumulative return than the involuntary release group,
but returns were comprised of half-pounders and no adults from this
group were sampled in 1982. However, returns were not significant
(P>0.05) at our sample level.



Relative return rates to TRH of voluntary emigration groups were
not significantly greater (P>0.05} than the nonmigrants from the
veluntary migrant study groups or the control groups.

Results of these experiments indicated that vcluntary release
programs were not successful in significantly increasing returns of
hatchery~reared yearling steelhead.

The size of release studies conducted with the 1976 and 1978 BY IGH
release groups did not indicate cumulative returns to the Klamath
River as half-pounders or adults were influenced by size of
release. Only the 1976 BY release group, of which 68.1% of the
fish were >150 mm TL at release returned as half-pounders at a
significantly greater (P<0.05) rate than a comparable release group
of which only 0.8% of the fish were >150 mm TL. This difference
was influenced by a large percentage (71% of 79) of the smaller
length release group returning as half-pounders two seasons after
release. Apparently, a large number of fish from this release
group did not reach smolting size the first season and remained in
fresh water an additional year before migrating to the ocean.

The size at release of yearling steelhead from IGH indicated that
larger sized fish produced greater returns to IGH. A comparison of
returns of the 1976 BY release groups to IGH indicated a
significantly greater (<0.05) number of fish of which 68.1% of the
fish were >150 mm TL at release returned to IGH than the release
group in which only 0.8% of the fish were >150 mm TL. The relative
return rate was almost twice as large. The relative return rate of
the 1978 BY release group which 49.9% of the fish were >150 mm FL
at release, also returned to IGH in significantly greater (P<0.05)
numbers than the comparable group of which only 4.7% of the fish
were >150 mm FL at release,

The delayed release studies conducted at IGH for the 1979 and 1980
BYs indicated that April release groups returned to the Klamath
River at significantly greater (P<0.05) numbers as adults than did
the May or June release groups. The 1981 BY returns as adults are
incomplete. Returns of the 1979 BY release groups as half-pounders
were not significantly different (P>0.05), while the 1980 BY April
and May release groups returned at significantly greater (P<0.05}
numbers as half-pounders than did the June release groups. This
was alsc observed for 1981 BY half-pounder returns to the Klamath
River,

Returns to IGH of the 197% BY release groups indicated that the May
and June release groups had a significantly greater (P>0.05) return
rate than the April release group. Returns of the 1980 BY indicate
that the April release group had a significantly greater (P>0.5)
return rate than the May or June release groups. Apparently, the
1979 BY release group of which only 61.7% of the fish were >150 mm



FL at release did not imprint and return to IGH as well as the
larger sized May and June release groups, even though return to the
Klamath River of the April release group was greater.

Results of these studies suggest that size of release influences
the tendency of hatchery-released steelhead to migrate to the
ocean. Release groups which have a large percentage of fish >150
mm FL show a greater tendency to migrate to the ocean the year of
release. This migration pattern influences the number of fish
returning to fresh water as half-pounders, surviving to adult size,
and subsequently returning to the hatchery. Release groups which
are comprised of large numbers of fish <150 mm FL will demonstrate
a tendency to residualize in fresh water an additional year. Such
residualization would intuitively suggest reduced survival and
fewer fish returning as half-pounders and adults. Return rates to
IGH appear to be reduced by this type of migrational pattern due to
poor imprinting of fish which residualize in the river one year
before migrating to the ocean.

The 1977 and 1979 release groups of naturally produced steelhead
reared at the BCFRF demonstrated a significantly greater (P<0.05)
return rate to the Klamath River as half-pounders and adults when
compared to comparable release groups of hatchery-origin steelhead.
Return rate of the 1981 BCFRF release group was greatest, but did
not demonstrate a significant difference {P<.05) when compared with
a comparable hatchery-origin release group. The 1977 and 1981
releases were made at IGH while the 1979 release was made at Happy
Camp (km 167, RM 104). Naturally spawned steelhead which were
rescued from Klamath River tributaries and had already undergone an
unknown amount of natural selection demonstrated higher survival
than hatchery-spawned and reared steelhead.

Opportunities to increase survival of hatchery-spawned and reared
steelhead may be available by incorporating some method of natural
selection during the early life stages of the fish. This would be
most advantageous in years when surplus steelhead eggs are
available at IGH. Steelhead pond-rearing prcocgrams may also present
management opportunities to increase steelhead runs in the Klamath
River.

The estimated return percentages of marked steelhead from IGH and
TRH varied for the 1976 thrcugh 1980 BYs and did not demonstrate
any pattern or relationship with the estimated in-river run size.

Survival of IGH- and TRH-origin steelhead from half-pocunders to
adults was compared by regressing the estimated return percentage
as half-pounders with the estimate as adults by brood years. There
was a significant correlation (P<0.05, r = 0.94, 4 d.f.) for
IGH-crigin release. Survival appeared to be high (63-64%) for the
1976 and 1977 BYs, low {(17%) for the 1978 BY, and in-between
(39-43%) for the 1979 and 1%80 BYs IGH-crigin release groups.



There was no significant correlation (P<0.05, r - 0.29, 4 d.f.) for
the TRH~origin half-pounder and adult return percentages and
survival appeared to be highly variable ranging from 14% fcr the
1978 and 1979 BYs to 8l% for the 1977 BY. The high surviwval for
the 1977 BY is due to the large number of 1977 BY TRH-origin adults
sampled in our seining operation in 1979 relative to the number of
half~pounders of the same grcup sampled the previous year.
Additional studies to determine factors which limit survival of

hal f-pounder to adult would be desirable and may provide additional
management opportunities for Klamath River steelhead.

Problems were apparent in our expansions of marked steelhead

numbers observed in the lower Klamath River seining operations. 1In
1982, we estimated that no 1979 BY Ad-"H"- or Ad-"O"-marked adult
steelhead occurred in the run, During our seining we observed two

Ad-marked steelhead with "T" freeze brands and four Ad-marked
steelhead with no visible freeze brands. The £four fish with no
visible brands were assigned to the Ad-"T" mark group. During the
1982-83 season, several hundred Ad-"E" and Ad-"0" steelhead were
observed at IGH. <Capture of only two each "H" and "O"
freeze-branded steelhead in our seine operation would have
accounted for the numbers observed at IGE based on our expansion
methodology. Because of the small sample sizes, bilases in ocur
evaluation could easily occur,

The incidence of Indian gill-net marks on steelhead sampled during
our lower Klamath River seining operations was much lower than
observed for chinook salmen. In all years except 1982, the average
size of adult steelhead cbserved with gill-net marks was
significantly larger (P<0.01) than the average size of all adult

steelhead sampled during cur lower river seining operations. 1In
1982, our sample size of gill-net-marked adult steelhead was
insufficient to make a comparison. Indian gill-net fisheries which

target chinook salmon most likely result in incidental harvest of
larger adult steelhead. The magnitude of this harvest is unknown.

Very few steelhead were sampled during cur lower Klamath River
seining operaticns with hock scars after 1977. The larger number
of steelhead observed with hook scars in 1977 was probably due to
problems associated with proper identification during the early
study years.

The Klamath River steelhead sport fishery in the lower river
generally commences in late Auqust and peaks in early September.
The majority of steelhead caught in the lower Klamath River are
caught above the Highway 101 bridge. Sport fishing occurs
throughout the Klamath River basin as the steelhead migrate
upstream. The majority cof steelhead are harvested from the Klamath
River basin with the area from Weitchpec to IGH accounting for an
average of 39% of the total basin harvest during the periocd 1977 to
1982. Based on the return of tags applied during cur lower Klamath
River seining operaticns, sport anglers harvested 7.4 to 19.2% of



the adult steelhead run annually from 1977 to 1982. The unweighted
mean exploitation rate during this period was 12.1%. We estimated
that Klamath River kasin anglers harvested an average of 14,571
adult steelhead annually during the period 1977 to 1982. Harvest
rates of this magnitude are not felt to be detrimental to the run.
Other factors such as survival of smolts and half-pounders are
probably more limiting to the population than adult steelhead
harvest. Unfortunately, we were unable to assess the sport harvest
of half-pounders which is a factor in half-pounder to adult
survival. Additional study to determine half-pounder harvest rates
would be desirable.
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APPENDIX A

Summary of marked steelhead releases made in the Trinity and
Klamath rivers,, 1977 through 1982.
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