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Adult steelhead (Otsorh~oich~is mykiss 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 higher degree of 
half-pounder occurrence of upper Klamath River steelhead stocks (86.7 to 100%) compared to 
Trinity River steelhead stocks (32.0 to 80.0%) was the major life history difference noted in 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 479% for fall-run; 40.0 to 63.6% for spring-run, and 3 1 1 %  for winter-run 
steelhead. Mean length of adults at tirst spawning was inversely related 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subsequent draft, completcd in 1987, was distributed widely and was cited as an unpublished 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 mole closely with earlier 
published reports. It is hoped that the information in this report will provide current steelhead 
managers with backyround for initiating further investigations concerning steelhead stocks in the 
Klarnath-Trinity River system 

INTRODUCTION 

The Klamath-Trinity River basin, located in northern California and southern Oregon (Figure I), 
is an important producer of anadromous salmonids and the number-one producer of steelhead 
trout (Oncorhynchus myhss irideus) in California. The system supports spring and fall runs of 
chinook salmon (0. tshmytscha), coho salmon (0. kisurch), and three distinct runs of steelhead: 
i) a winter run, entering the river kom November through March, ii) a spring run entering the 
river from March through June, and iii) a fall run, entering the river from July through October. 

Very little information has been published concerning the winter-run steelhead in the Rlarnath- 
Trinity River system. It 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 during 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 
@.P. Lec, CDFG, pers, cornm.) 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 
steelhead otolith and scale morphology in an attempt at racial separation. hlore 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 1991, and Collins and Wilson 1994). 





Understanding basic life history characteristics ofthe individual steelhead runs and relationships 
between the runs is of fundamental importance for proper management ofthe Klamath-Trinity 
River basin steelhcad 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 characteridcs among the 
three steelhead runs of the Klamath-Trinity River system. 

METHODS 

The sampling objective was t o  obtain scale samples from a mininlum of 25 adult steelhead during 
each annual upstream spawning nigration in major Klamath-Trinity River steelhead spawning 
tributaries and Iron Gate Hatchery (IGH). Electrofishing and angling were used t o  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) steelhead only Winter-run steelhead scales were 
collected by U.S. Fish and Wildlife 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 is unlikely that fall-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 in specific tributaries based on CDFCi 
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 steelhead 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 t o  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 amuli 
and spawning check identification (Lagler 1956). Measurements of scales to the nearest 
millnneter (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 t o  the anterior or outer margin of the 
annulus or check. 

Scales that were difficult t o  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 



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 1 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: I)  freshwater years, 2) plus growth 
(growth afler freshwater annulus fom~ation and before ocean entry), 3) ocean entry, 4) ocean or 
salt water years, 5) half-pounder occurrence, and 6) spawning. 

Age notation used in t h s  report is similar to that used by Shapovalov and Taft (1954), except an 
additional character 'h' was ~ncluded to represent half-pounder occurrence The following is an 
example of notation 

Where: freshwater years are left of slash 
saltwater years are right 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 is four years. 

In another example: 2!1 1s 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 (Carlandcr 1981). 

where: Li = fish length at point (i) in cm 
Si = scale length at point (i) in mm 
E = 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 



three runs This agrees with a C value of 3.01 cm (1 2 in.) for Klarnath 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 spawning 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, 198 1 
through 1983. Mean length of fish sampled was 55.2 cm (21.7 in.) FL, and ranged from 43 to 70 
cm (16.9 to 27.6 in.) FL. The most common age categories represented on the scales were 
2lh. 1s (47.9?/'0), 21h 2s (235%). and 2 l h . 3 ~  (16.0%) (Table 1). Based on scale interpretation. 
during the juvenile rearing period 94.1 percent remained in freshwater for two vears prior to 
emigrating to the ocean as smolts (Table I), 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 cm (20.6 in.) FL, and ranged from 42 to 69 
cm (16.5 to 27.2 in.) FL. The most common age categories represented on the scales were 
2ih. 1s (62.8%) and 2 h . 2 ~  (192%)(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 I), 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 . l  cm (20.1 in.) F'L, and 
ranged from 40 to 63 cm (157 to 22.4 in.) FL The most common age category represented on 
the scales was 2h. I s (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 to the ocean as 
smolts (Table I), 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. Steelhead age category summary as determined by scale analysis from adult steelhead from selected areas of the 
Klamath-Trinity River system. 

S Fork Trinity R. 7 I 1 

Lower Klamath K. - I 18 2 3 S 

11 Age notation: numbers to IeR of slash represent years in freshwater, numbers lo right of slash represent years in saltwater. "h" indicates half-pounder run. "s" indicales a 
spawnmg run. Example: 2h. Is indicates a four-year old fish  hat spent two years in freshwater, and two ocean years wia~  a half-poundervm and a spawning m. 

21 "n" represents number 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. 

Sample location 

Shasta Rwer 

Scott River 

Salmon River 

Bogus Creek 

Horse Creek 

Clear Creek 

Iron Gate Hatchery 

Trinity River 
(Willow Cr. Weir) 

N. Fork Trinitv R 

S. Fork Trinitv R 

Lower Klamath R 

Second-time soawners 

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

2/ "n" represents number of fish sampled 





Table 2. Comparison ofhalf-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 94.1 119 

Scott River 96.1 78 

Salmon River 86.7 15 

Bogus Creek 91.2 68 

Iron Gate Hatchery 95.8 119 

Trinity River 
(Willow Creek weir) 

N F. Trinity River 32.0 25 

S.F. Trinity River 35.3 34 

Lower Klamath River 17.8 
(winter run) 

Clear Creek 100.0 11 

IIorse Creek 100.0 7 



Table 3. Cornpanson of adult stcclhead spawmg frequency in sclrc(ed tributiuiss of the Klamah-Triruty Rver System 
as determined &om scales. 

Scott River 73.1 21.8 2.6 2.6 78 

Salmon Rivcr 73.3 26.7 15 

Bugus Creek 82.3 17.6 68 

Iron Gate 
Hatchen, 

Harsr Creek 5: 1 28.6 

Clear Creek 36.4 63.6 

5 Fork Tnnlty River 67 6 20 6 11 8 34 

NFork Trinity Rwer 56.0 40.0 4.0 25 

Lowcr K1;unath Rwer  66.7 31.1 2.2 45 

Bogus Creek 
In 1982 and 1983 adult fall-mn 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 cm (19.7 in.) FL, and ranged 
from 41 to 66 cm (16.1 to 26.0 in.) FL. The most common age categories represented on the 
scales were 2 i h . l ~  (647%)(TabIe 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 fall-run steelhead captured by electrofishing during 
February 1981. Mean length offish sampled was 56.9 cm (22.4 in.) FL, and ranged from 39 to 
58 cm (15.4 to 22.8 in.) FL. The most common age category represented on the scales was 
2 i h . l ~  (571%)(Table 1 ). Based on scale interpretation, during the juvenile rearing period 85.7 
percent remained in freshwater for two years prior to emigrating to the ocean as smolts (Table l), 
a half-pounder cycle occurred in 100 percent (Table 2), and repeat spawners comprised 42.8 
percent of the sample (Table 3). 



Iron Gate Hatchery 
Scale samples were taken from 119 adult fall-run steelhead captured during February and hlarch, 
1980 through 1983. Mean length of fish sampled was S 1.2 cm (20.2 in.) FI., and ranged from 46 
to 64 cm (18.1 to 25.2 in.) FL. The most common age categories represented on the scales were 
2 h . l ~  (47.0%), 2 ih .2~  (21.0%). and l i h . 2 ~  (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 I), 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 Burnt 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 
(17.2 to 24.0 in.) FL. The most common age categories represented on the scales were 2ih. 1s 
(60 Ox), and 212s (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 I), a half-pounder cycle occurred in 80 percent (Table 2), and repeat spawners 
comprised 3 1.1 percent of the sample (Table 3). 

South Fork Trinity River 
Scale samples were taken from 34 adult steelhead captured during November and December 
1981, and during February and March 1982. hlean length of fish sampled was 61.0 cm (24.0 in.) 
FL. and ranged from 41 to 76 cm (16.1 to 29.9 in.) FL. The most common age categories 
represented on the scales were 211ls (20.6$6), 2 h l s  (14.7%). 211s (1 1.8%). and 211.2s (1 1.8%) 
(Table I ). 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 I), 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 to 26.0 in.) FL. The most common age categories represented on the scales were 2/1.ls 
(36.0%). 2 h . 2 ~  (16.0%), and 2i2s (12.0%) (Table 1 ). Based on scale interpretation, during the 
juvenile rearing period 92.0 percent remained in freshwater for two years prior to emigrating to 
the ocean as smolts (Table l) ,  a half-pounder cycle occurred in 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 steelhead captured during August 1980 and 
October 1981. Mean length of fish sampled was 48.6 cm (19 1 in.) FL, and ranged from 38 to 56 
cm (15.0 to 22.0 in.) FL. Only two age categories were represented on the scales, 2lh 2s (63 6%) 
and 2 h .  Is (36.4%) (Table 1 ). 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 fish sampled (Table 2). ?.epezt spawners 
comprised 63.6 percent of the sample (Table 3), 



Lower Klamath River 
Scale samples were taken from 45 adult winter-run steelhcad captured in gill nets during February 
and March 1980. Mean lengh offish sampled was 66.4 cm FL, and ranged from 55 to 83 cm FL. 
The most common age categories were 2111s (40.0 %), and 211 2 s  (13.3%) (Table I). 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 ofthe sample (Table 3). 

Growth 

Steelhead juvenile mean growth in freshwater was similar for all tributaries and nlns sampled. For 
all tributaries, back-calculated mean lengths at the end of the first freshwater annulus ranged from 
8.6 to  10.3 cm (3.4 to 4.1 in.) (Table 4). Mean freshwater growth between the first and second 
armuli ranged 5.3 to 7.4 cm (2.1 to 2.9 in.) (Table 5). Mean plus growth, from the end of the last 
freshwater a ~ u l u s  to ocean entry, a period o f 2  to 4 months, ranged from 4.8 to 8.0 cm (1.9 to 
3.1 in.) (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, c) 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 to 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 characteristics 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 steelhead 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<O 05) 
Interestingly, mean lengths of South Fork Trinity River adult steelhead (assumed to be fall-run) 
were comparable to mcan lengths from North Fork Trinity River spring-run and lower Klamath 



TABLE 3 .  Mean lmgths (cm FL) of Klamalh-Tnnit) River Steelhcad at Vanaus Lile Histo7 Stages as Debnnnlcd 
from Scalr Calculat~ons tiom Fust-time Spamcrs hat Emigrated to the Ocean alter I \vo Years in 
Frcshwater. 

First 
Sample S.umplc Years in Freshwater Ocean ocean First 

Slream vears SLLT 1 2 entm check J '  spawinp 

Shasta River 

Scott h v e r  

Rogus Creek 

Salmon Rwer 

Iron Oste Hatchery 

Trinity Kiver 
(Willow Creek) 

N.Fork Trinity River 
(spring run) 

SFork Trinity River 

Lower Klmath k v e r  
(winter run) 

Horsc Crcck 

Clca- Creck (spring run) 80 I I 8.6 14.5 22.4 14 0 44.5 

I /  The first ocean check is h e  haU-pounder chcck for those individuals re-entering tieshwater afler a few months m the 
ocean. 



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

I F W '  2 FW Ocean entry 1 ocean 
to to to to 

Stream 2 FW Ocean entry I ocean ' 2 ocean ' 

Fall Ruq 

Shasta River 

Scott River 

Salmon River 

Bogus Creek 

Iron Gate Hatchery 

Horse Creek 

Trinity River 
Willow Creek weir 

S. Fork Trinity River 

Spring Run 

N. Fork Trinity River 

Clear Creek 

Winter Run 

Mean lengths in centimeter fork length 

Lower Klarnath River 6 8 4 9 27 1 16 1 

I /  FW = Fresh water 
2; 1 Ocean =fir< ocean annulus or half-pounder check 
31 2 Ocean =second mean annulua or fust spaumg checL 



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, Pc0.5) 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 is unknown. 

Lower Klamath River winter-run steelhead life history characteristics were more similar to North 
Fork Trinity River spring-run steelhead than upper Klamath River stocks. Lower Klamath River 
winter-run stcelhead 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 t o  upper Klamath River stocks (Table 4). Approximately 91 percent of Klamath River 
winter-run steelhead juveniles enter the ocean at age two, compared with 68 percent o f  age-two 
juveniles entering the ocean from Waddell Creek as reported by Shapovalov and Tafi (1954). 
Repeat spawners also made up a greater proportion of the winter steclhcad run in the Klamath 
River than representative smaller coastal streams like Waddell Creek, 33.3 and 17. I 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 steelhead exhibited scale characteristics more similar to upper Klamath 
River fall-run steelhead 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 Trinity 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 significantly (Chi-square, P <0.05) in many 
scale characteristics compared to fall-run steelhead, but 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-nm 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 of41.5 percent from North Fork Trinity River 
spring-run samples. 

Fresh water growth ofNorth Fork Trinity River spring-run steelhead was similar to all other 
sample locations (Table 5 and Figure 2). The majority (92%) ofNorth Fork Trinity River spring- 



run steelhead remained in freshwater for two years prior to emigration. Freese (1982) found 95.1 
percent of North Fork Trinity River spring-run stcelhead exhibited two years of stream growth 
prior to emigration 

Klamath River winter-run and North Fork Trinity River spring-run steelhead had similar mean 
lengths at all life history stages (differences not statistically significant, P X . 0 5 )  except the 2- 
ocean stage. 

Although freshwater characteristics of spring-run stocks are similar with all other fall-tun 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 Mamath River winter-run and South Fork 
Trinity River fall-run scale samples (Table I ) .  

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 steelhead stocks should be viewed with caution because of the many 
variable environmental conditions ( e . g  river and ocean temperature, stream flows, storms, 
and ocean upwelling) that were not identitied 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 varies 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 

. ~ . . ~ ~ . .  . ~ . .  

l Stream 2 Sum I &an 2 Ocean 
Years (cumulative) 

C IGfi -wa- Trintty U'C C NFI'Pmily -4P- SF Tmty  

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



linear relationship (? = 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) r e p o ~ e d  a similar growth of 1 l 9 cm (4 7 in ) during the same three-month period 

Figure 3. Relationship between percent half-pounder occurrencc 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 0 in ) is 
added during the half-pounder's stay in freshwate~ 

North Fork Trinity River spring-run and Klamath 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 (Trinity River 
and South Fork Trinity River fall-runs) exhibit a corresponding intermediate growth of 18.1 to 
21.7 cm (7.1 to 8.5 in.) during 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 after the end of the first ocean annulus and increase 
in length 10.5 to 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 
14 5 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 mend an estimated 9 to 12 months in the ocean after thc first ocean 

m l u s  and exhibit an increase in mean length of 16 1 cm (6.3 in.) before the first spawning. 



Mean lengths obtained from the various stocks examined at the end of the first and second 
growing seasons in the ocean may be related to genetic differences or to ocean productikity. 
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 steelhead stocks are typically larger than Klamath River adult steelhead 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 sampled 
appears to be related directly to the percent of halfpounder 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. 

Main stem Klamath River tributaries upstream of the confluence ofthe Trinity River have the 
highest incidence of half-pounder occurrence within the Klamath-Trinity River system Fall-run 
steelhead sampled from five streams and IGH had a mean halfpounder incidence of 94.3 percent, 
ranging from 86.7 to I00 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 springrun steelhead 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 <O 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 Klamath-Trinity River system wild steelhead exhibit similar freshwater age and growth 
characteristics. Age at smolt emigration occurred at the following mean percentages: Age 1 at 
9.9, Age 2 at 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 3 1.1 percent for winter run. 

Mean length of upper Klamath River and Trinity River fall-run first-time spawners is 49.5 and 
51.7 cm FL (19.5 and 20.3 in.), respectively. North Fork Trinity River spring-run first-time 
spawners averaged 58.9 cm 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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I OBJECTIVES I 

.vestigation; of returning steelhead tiout populations in the 
amath-Trinity basin. 

From the fall of 1977 through the spring of 1983, personnel of the 
California De~artment of fish and Game (CDFG) conducted 
in 
K 1 

e objectives of these investigations were to: 

Determine the size composition, 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, 1984b, 1984~). 

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 I1 (Heubach 1980). Materials and methods for 
freeze branding are described in the FY 1980 Task I1 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, 
M = number of fish tagged during our lower Klamath River 

seining operations, 
C - number of fish examined for tags in the lower Klamath 

River creel census samples, and 
R = number of tags in the creel census 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 occurrence 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. 



TnEIE 5. Number o i  D a r c  Sampied  with S e l n e  b y  S t a l c a r d  Week ,  
Lower Kla rna th  R i v e r  (WauKei C r e e k ) ,  1977 T h r o u g h  1982 

Week N u m b -  c f  d a y s  s m o l ~ d  
e n d i  n o  1977;' 19705,' 1 ? 7 ? p  19~0d. . ,  o < : ~ . /  1 Q~?L,/ io: a :  

J u  I : /  2 2  7 3 i 0 C 3 20 - 
J u l y  29 7 5 7 0 3 3 25 

A u g  5 6 6 7 0 3 4 26 

Aug  12 5 7 7 0 4 .J 2 7 

k u g  19 7 7 7 0 4 4 2 9 

Aug  26 7 7 7 4 4 4 33 

Sep 2 7 7 7 3 6 3 33 

Sep 9 7 7 7 5 4 5 3 5 

Sep 16 7 5 7 4 4 2 29 

Sep 23 7 7 7 4 4 4 33 

Sep 30 4 7 6 4 4 2 2 2 

O c t  7 4 7 3 2 4 4 2 4  

Oct 14 4 6 5 0 1 0 16  

O c t  21 0 4 0 0 0 0 4 

Oc t  28 0 4 0 0 0 0 4 

TOTALS 79 89 84 2d 45 42 365 

a/ S a m p l i n g  began May 17, 1977 and ended  O c t o b e r  k 3 ,  1977. - 
b/  S a m p l i n g  began J u l y  19,  1978 a n d  ended  O c t o b e r  27,  1978. - - 
C/ S a m p l i n g  began  J u l y  15, 1979 and  ended  O c t o b e r  12,  1979.  - 
d/ S a m p l i n g  began  A u g u s t  21, 1980 a n d  ended  O c t o b e r  2, 1980.  - 
e/ S a m p l i n g  began  J u l y  27, 1981 a n d  ended  O c t o b e r  8 ,  1981. - 
f/ Sampl i n g  began  J u l y  20, 1982 and  ende:l Oc tobe r  7, 1982. - 



To compare the return of marked (hatchery-origin) 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 = ............................. 

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, RM 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 (HI throughout the study at the Waukel Creek seining 
site and averaged 224.1 H/w. (Table 6). 

During 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 Timinq 

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 of 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 August 19, and a second peak occurring the week ending 
September 2. In 1982, the run also exhibited two peaks, the first 
the week ending August 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 throuqh 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). 

~ d u l t  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 throuqh 1982 seasons at Waukel Creek was generally bimodal 
(Figure 4). The modal length of half-pounders occurred between 29 
and 31 cm (ii.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). 



T;l@LE G. ' lumber o i  S e i n e  H a u i  i O,., Staadard ILdeek. 
Lo~.rer k l a m a t h  h v r r  ! M a k e 1  C r ~ e k ) ,  

1977 T h r o u g h  3782 

J u l ,  22 

J u i  1 23 

Aug 5 

A u q  1 2  

H u g  19 

Aug 2 5  

Sep 2  

Sep 9 

S e p  16 

Sep 23 

Sep 30 

o c t  7 

O c t  14 

O c t  21 

O c t  28 

TOTALS 7 0 2  542 755 1 S4 387 351 3 , 3 5 1  



TABLE 7 .  WerK I r  S m n a ? t e s  o f  d a i f - u o u o d e r  and Mu:! S t e e l h e i d  Cat:her !rap L w e r  K i m a t h  91ve. 
i idauke l  C r e e l )  S e ~ n i n )  O p v a t i o n s ,  1977 Th rough  1982 

S t a n d a r d  Hean 
week e n d i n q  1977 1978 1070 1 ?SO 1?81 1982 c a i c h / h a u i  

J u i v  22 _L. 

J u l y  2 9  
Auq 5 
Au(i 12 
AUQ 19 
Auq  2a  
Sep ? 
Sep 9 
Sep 15 
Sep 2 3  
S ~ P  30 
Oct  7 
Oct 14 
Oct  21 
Oct  28 

ddui:; 

J u l y  22 +' 2 6  (0.52)h.: 2 (0,081 138 i 2 . 0 6 1  -- -- 0 0.89 
J u l y  29 155  (2.38) 1 ( 0 . 0 2 !  6 0 ( 0 . 9 1 )  -- 0 1 (0.04) 0.65 
Aug 5 277  (5 .04)  22 (1.38, 14 (0 .18)  -- 5 (0.171 7 (0.18) 1.19 
Aug 12 437 i 9 .50 )  1 5  (0.171 26 (0 .42)  -- 9 (0.233 3 7  (2.1a) 2.50 
Aug 19 4 8 8  !7.75! 324 (3 .90)  170 (2 .10)  -- 1% (5.35) 2 3  iO.70) 3.96 
Aug 26 424  !6.76) 211 (2.641 583  < ! l . 6 6 )  2 9  i I . 2 d j  94 (2.27) 47  (1.1EJ 4.30 
Sep 2 452  (10.031 421 (5.771 378  (6.20) 5 5  (2.75, 87 (2.5d) 5 9  (2 .301 4 . 9 4  
SPD 9 342 (5 .18 )  82 (1.041 126 (2.001 122 (4 .21 )  107 i 2 . 8 2 )  141 i5. j : )  3 .40  
Sep l o  33 ! 0 .46 i  3 4  ( 1  .d2! 4 (0.05) 9 9  (3.41) 83 (2.16) 113 !d.20) ?.33 
Sep 22 51 (0 .82 )  I 0 2  (1 .341  1 (0 .02)  177 (5 .56)  184 15.26)  !90 (5 .281 3.21 
Sep 30 5 !0.14) 180 (2.4;) : (0.093 141 (5 .881 141 ( 4 . 7 0 )  36 !2.00) 2.55 
C c t  7 ? (0 .071 106 (1.5:)  3 ( 0 , 1 4 1  18 (1 .501  3? ( 0 . 8 2 )  3 2  (0 .94)  0 .83  
Oct  1 4  0 186 (3 .26 )  0 -- 0 -- 0 . 8 1  
Oct  21 -- 1 8  (0 .46 )  -- -- -- *- 0 .46  
C c t  28 -- 16 (0 .411  -- -- -. -- 0.41 

TOTALS 2,894 (4 .12)  1,770 L1.83) 1,503 (1.92) 641 (3.91, 933 (2 .40 )  846 (2 .22 )  ?.74 

' inciudes a l l  w e t ;  p r l w  !O JU!Y !6-22. 
D/ Humnrr; i n  p a r e n t h e s e s  r r p r e s e n t  c a t c h  p e r  s e i n e  h a u l .  
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a; T a g q e i  w I i t , 55. !I0 r e ~ . u a r  d t b q . .  - 
b;.' Clf t h e  5P3 w e r e  c a p t u r e d  h, CDFI; arid Z!Z - 

b:., US.FlJ5. A l  I w e r e  t a g g e d  and r r l e a r r d  bi. i l a m a t h  
P i . ! r r  P r l , . i e ~ t  p e r z a n r ~ r l  . 

c.,,' T o t a l  i n c l  iude.: a1 1 n a n - r e t , ~ ~ a r d  t s g .  - 
d..' T o t 3 1  ~ r i r l u d t z  96 310.012 r,t..rard a n d  7 . Z  - 

n o n - r e w a r d  t a g g e d  s t e e l  h e a d .  
e, :  To~il ; r ! c l u d e z .  2 9  t a g g e d  ) ,~ i  th f l i 3 . 1 7 0  r e w a r d  - 

a n d  429 t a q u e d  . - h!i t h  n u n - r e w a r d  t q s .  



TdELi V .  h n t e r s  and L o c a t t a n s  o f  h d u i t  S t e e i h e a a  S m o l e d ,  and Numbers ai Tagged S t e t l h e a a  O b 5 ~ ~ e d .  
197i-78 Through 1982-83 Seasons 

Season :f t w q t n ~  and - r c a o t u r e  
L o c a t  I ,n 17'7-1973 1978-!97V 1979-lC80 1980-1081 1981-1982 1982-!983 T o t a  5 

C r e e i  census a/ 

I GH 

TRH 

Shas ta  R i v e r  F i s h  
C o u n t i n g  F a c i l  i t 7  

W i l l a u  C r a e l  W e i r ,  
T r i n i t y  R i u e r  

J u n c t i o n  C i t y  W e i r ,  
T r i n i t y  R i v e r  

N o r t h  F o r k  T r i n i t y  
R i u e r  U e i r  

Bogus Creek F i s h  
C o u n t i n g  F a c ~ l i t ~  

S c o t t  R i v e r  U e ~ r  

J i n  1P77 and 1978 t h e  c r e e l  census 1nc:uded t h e  a rea  f fm Wauk'tl C r teK  ( r i v e r  k'm 4.8) u p s t r t m  - 
t o  Johnson's ( r i v e r  irm 32) and frm Wc i t chpec  ( r i v e r  km 58) u p s t r t a m  t a  Hapov Cano ( r i v e r  k'n 159). 

b/ Number i n  p a r e n t h e s i s  i s  number a t  p r o j e c t  tagged s t e e l h e i d  i n  sample .  - 
c n/r = n o  s a m p l i n g .  - 



TAELE 14 .  K l i m a t h  R i v e r  E a s n  A d u l t  F a i  I S t e e l h e a d  Q u r 8 - 5 1 z z  

E s t i m a t e s .  1977-73 -h rough  1982-23 5eisanz 

TOTALS 5 ,0c8  7,753 5 Y 

a/ C o r r e c t e d  f o r  ;:! m o r t a l  i t y  i n  1R77-78, 22;! i n  1978-79,  15;: I n  19793-50,  - 
a n d  8X i n  r e m a i n i n s  r e a r s .  



TABLE : I .  Klamath R ~ u e r  2 a 5 1 n  Hal i -pounde r  S t e e l h e i d  Run-:):~ 
E s t ~ m a t e s ,  l ? T ? - ? S  T h r 3 u p h  198E-a? Season; 

Adu l i Hal i - uounde r  
s t p e l h e a d  s t e e l h e a d  

R a t i o o f  h a l f - p o u l d e r  p o p u l a t i o n  population 
Se3ssn  t o  a c u l i  s t e e l h e a d  e s t i m a t e  e s t i m a t e  T o t z !  



SEASON 

F i g u r e  3 .  Estimated numbers of half-?ounder and adult fall-run steelhead entering 
the SLanath ?. iver  d u r i n g  the 1977/73 through 1932 /31  seasons. 



FORK LENGTH IN CENTIMETERS 
FIGL1R.E <.  Length f r e q u c n c v  of  f a l l  s t e e l h e a d  s e i n e d  from t h e  Klarrath River a t  

Waukel Creek ,  f a l l  1977-1982. 



~. . r l g u r e  5.  'lodes i n  t h e  l e n g t h  f r equency  o f  ha l t -pounder  and a d u l t  s tee l 'nead 
cz jcured  b y  seining i n  t h e  l o v e r  Klamat':~ R ive r  a t  V a r i ~ e l  Creek.  
1 1 7 7  through 1982 .  
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The n a d i r  i n  t h e  l e n g t h  f r e q u e n c y  [ d e t e r m i n e  by a  moving a v e r a g e  o f  
51 s e p a r a t i n g  h a l f - p o u n d e r  and a d u l t  s t e e l h e a d  r a n g e d  f r o m  36 t o  40 
cm ( 1 4 . 1  t o  1 5 . 7  i n . )  FL ( F i g u r e  6 ) .  

The mean l e n g t h  o f  h a l f - p o u n d e r  s t e e l h e a d  s a m p l e d  a t  Waukel C r e e k  
a v e r a g e d  3 1 . 3  cm ( 1 2 . 3  i n . )  E L ,  and r a n g e d  f rom 30.4  t o  3 2 . 0  cm 
( 1 2 . 0  t o  1 2 . 6  i n . )  EL d u r i n g  t h e  1977 t h r o u g h  1982 s e a s o n  ( T a b l e  
1 2 ) .  The mean l e n g t h  of a d u l t  s t e e l h e a d  was 49.8  cm ( 1 9 . 6  i n . )  FL 
and r a n g e d  f r o m  45.9 t o  53 .4  cm ( 1 8 . 1  t o  2 1 . 0  i n . )  FL d u r i n g  t h e  
same p e r i o d  ( T a b l e  1 2 ) .  

I n  mos t  y e a r s ,  s i z e  o f  a d u l t  s t e e l h e a d  c a p t u r e d  a t  Waukel Creek  
g e n e r a l l y  i n c r e a s e d  d u r i n g  o u r  s e i n i n g  o p e r a t i o n s  ( F i g u r e  7 ) .  T h i s  
i n c r e a s e  w a s  most a p p a r e n t  d u r i n g  t h e  1 9 7 8 ,  1979  a n d  1982  s e a s o n s .  
D u r i n g  t h e s e  y e a r s ,  t h e  i n c r e a s e  i n  mean l e n g t h  was a p p r o x i m a t e l y  
11 cm ( 4 . 3  i n . )  F L  and ranged  f rom 7 . 5  t o  1 4 . 2  cm ( 3 . 0  t o  5 . 6  i n . )  
F L  f r o m  t h e  f i r s t  week t o  t h e  l a s t  week o f  s e i n i n g .  

The mean l e n g t h  o f  f in-marked a d u l t  s t e e l h e a d  was s i m i l a r  t o  
unmarked a d u l t s  i n  1 9 7 8 ,  b u t  was s l i g h t l y  l a r g e r  i n  1979  a n d  
s l i g h t l y  s m a l l e r  t h e  r e m a i n i n g  s e a s o n s  ( F i g u r e  8 ) .  F in-marked a n d  
unmarked h a l f - p o u n d e r  s t e e l h e a d  were  a p p r o x i m a t e l y  t h e  same l e n g t h  
i n  a l l  y e a r s  ( F i g u r e  8 ) .  

I n c i d e n c e  o f  Fin-marked S t e e l h e a d  

D u r i n g  1 9 7 7  t h r o u g h  1 9 8 2 ,  5 . 1 %  o f  t h e  a d u l t  ( 4 3 9  o f  8 , 5 8 9 )  a n d  
1 1 . 2 %  o f  t h e  h a l f - p o u n d e r  ( 1 , 5 0 8  o f  1 3 , 4 3 9 )  s t e e l h e a d  we s a m p l e d  
d u r i n g  o u r  l o w e r  Klamath R i v e r  s e i n i n g  o p e r a t i o n s  were  f i n  m a r k e d ,  
i n d i c a t i n g  t h e y  w e r e  o f  h a t c h e r y  o r i g i n  ( T a b l e  1 3 ) .  We o b s e r v e d  42 
d i f f e r e n t  f i n - m a r k e d  g r o u p s  r e l e a s e d  f rom t h e  two b a s i n  h a t c h e r i e s ,  
I G H  a n d  T R H ,  1 0  g r o u p s  r e l e a s e d  f rom C o l e  R i v e r s  H a t c h e r y  ( C R H ) ,  
l o c a t e d  on t h e  Rogue R i v e r  i n  Oregon ,  and one g r o u p  which  b o r e  a  
f i n  mark a p p l i e d  t o  s t e e l h e a d  r e l e a s e d  f r o m  b o t h  TRH a n d  CRH ( T a b l e  
1 4 ) .  

I n  o r d e r  t o  i d e n t i f y  h a t c h e r y - o r i g i n  s t e e l h e a d  i n  t h e  l o w e r  r i v e r  
s a m p l i n g  a n d  a t  t h e  h a t c h e r i e s ,  a l l  s t e e l h e a d  r e l e a s e d  f r o m  TRH i n  
t h e  T r i n i t y  R i v e r  b a s i n  below L e w i s t o n  Dam f rom 1974  t h r o u g h  1 9 8 1  
were  marked .  S i m i l a r l y ,  a l l  s t e e l h e a d  r e l e a s e d  f r o m  I G H  i n  t h e  
Klamath  R i v e r  b a s i n  below I r o n  G a t e  Dam f rom 1977 t h r o u g h  1 9 8 1  were  
marked.  

I n  1 9 7 7 ,  a n  unknown number of unmarked h a t c h e r y - p r o d u c e d  s t e e l h e a d  
r e l e a s e d  i n  1 9 7 6  may have  been c l a s s i f i e d  a s  h a l f - p o u n d e r s ,  w h i l e  
a l l  h a t c h e r y - p r o d u c e d  s t e e l h e a d  r e l e a s e d  i n  1982 w e r e  n o t  marked .  
A s  s u c h ,  o n l y  i n  t h e  1978 t h r o u g h  1 9 8 1  s e a s o n s  would a l l  TRH- a n d  
IGH-produced s t e e l h e a d  i n  t h e  h a l f - p o u n d e r  r u n  have  been  marked .  
D u r i n g  t h o s e  s e a s o n s ,  t h e  c o n t r i b u t i o n  o f  TRH- and IGH-produced 
s t e e l h e a d  r e t u r n i n g  a s  h a l f - p o u n d e r s  a v e r a g e d  1 2 . 4 %  and r a n g e d  f rom 
9 . 6  t o  2 0 . 4 %  ( T a b l e  1 3 ) .  



SEASON 

F i r  6 .  !:Air in l e n z t t  f r e q u e n c y  o f  s t e e l h e a d  c a p c u r e d  by  s e i n i n g  i n  t h e  lower 
Klamath  B i v e r  a t  Waukel  Creek, 1 3 7 7  th rough  1932. 



-E 1 2 .  F o r k  L r n q t h s  o t  Fa1 1 S t e e l h e a d  C a p t i r e d  t,., S e i n i n g  
i n  t h e  Lcwer Kiarnat i  R I I : E ~  a t  I.dbuI.ei C r e e k ,  

1877 T h r o u g h  1992 

Unmarked  Fin -c l  i p p e d  A l l  t ~ : n  
Y P ~ ?  Mean (m ' i  Mesn !cm) Mean ?ranee '!cmj 

Hal t -pounders 

1977 31 .?  3 2 . 5  32.0 ! 25-401 
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F i g u r e  7 .  :lean f a r k  l e n g t h  of a d u l t  s t e e l h e a d  by s t a n d a r d  weeks c a p t u r e d  by 
s e i n i n g  i n  t h e  l ower  KLarnatil R i v e r  a t  'lv'aukri Creek ,  1 9 i i  t h r o u g h  
1 O I ) )  
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ADULT STEELHEAD 

S UNMARKED 

X MARKED 

33 - 
HALF-POUNDER STEELHEAO 

32- 

31 - 
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7 i z : i r e  5. !lean f o r k  l e n g t h  of  marked and unmarked a d ) l l t  and  h a l f - p o u n d e r  s teel l iead 
c a p t u r e d  b y  s e i n i n g  i n  t h e  l s u e r  Klaas t !~  River a t  Waukel C r e e k ,  l 9 i i  
t h r o u g h  1982.  



TABLE ! 3 .  I!umber of T r l n i i y  E ; v e r  and I ? o n  ; a : ~  H a t c h e r .  O r ~ l n  S t e e l h e a d  
C a p t u r e d  by Seining i n  t he  Lower K l a m a t h  E w e r  a t  Waukel C r e e k ,  

1?77 Thraugh 1?82 

Numb?r o i  S t e e l  head  
'fear F i n - c l  l ~ p e d  Unmarxed T o t a i  

TRH 2,' !f .H a,.. Othe r  a T o t a l  

TOTALS 2 0 9 ( 2 . 4 i  1 4 0 i l  . d )  9 0 ( 1  . 0 !  437':5.1:) 8 ,150  8 , 5 8 9  

TOTALS 9 0 9 i 6 . 3 ' )  461 ' : 3 .4 )  138(1  . O )  1 ,502(11  . 2 )  11,Y?l 1 3 , 4 3 9  

a /  THH = T r i n i t y  R l v e r  H a t c h e r y ,  IGH = I r o n  Gate H a t c h e r y ,  - 
O t h e r  = C o l e  R ~ v e r  H a t c h e r /  and m a r k s  o t  unidentifiable a r l g r n  

D /  t4umbers I n  p a r e n t h e 5 e s  a r e  p e r c e r . t a ~ e s  o f  t o t a l  annual  c a t c h .  - 



TAELE 14. Num~ers  and R e l a t i v e  Return Xate; o f  T in -c l  ivped Steelhead Observed i n  L a r e r  Klamaih Riuer 
iUaukel  Creek) Sein ing Operat ions,  I977 Throuah 1982 

Release data Recover? Number r e t u r n e d  ( r e l a t i v e  re!urn r a t ? )  a/ 
Naricb,' Or ic i i l r :  Date BY& Number F L l c m ~ e l  1977 1978 19?9 1980 1781 !982 To ta l  

D-Ad IGH 4/77 1976 14,144 25-40 ?2 (!:.b) 4 ( 2 . 9 )  0 
i 40 o 2 (1.4)  5 (2.51 

TOTALS 22 (15.5) 6 (4.2) 5 i 3 .5 )  

Ao-LP IGH 4/77 I976 429,306 25-40 23 i 0 . 5 )  50 (1.33 0 
) 40 0 4 (0.1)  ?4 (0.6) 

TOTALS 23 60 (1.4)  ?4 (0.6) 

Ad-BP IGH 4/77 1976 40,292 25-40 3 7 , '  3 ( 0 . ? !  0 
j 40 3 3 (0.7) 3 (0 .7 )  

TOTALS 31 (7.71 6 (1.5) 3 (0.7) 

LV-W IGH 4/78 1977 200,000 25-40 8 (0.4) 21 (1.0)  0 
) 40 0 4 (0 .2 )  7 (0.4) 

TOTALS 8 (0.41 25 (1.3)  7 (0.4) 

D d d  I G i  5/79 1978 10,033 25-40 
) 40 

TOTGLS 

LV IGH 4/79 1978 216,194 25-10 
) 40 

TOTGLS 

K'J I G H  4/79 1978 119,264 25-40 
) 40 

TOTALS 

Ad-'T' IGH 4/80 1979 58,047 25-40 
) 40 

TOTGLS 

Ad-'H' IGH 5'80 1979 55,000 25-40 
) 40 

TOTALS 

Ad-'0' IGH 6/80 1979 53,070 25-40 
) 40 

TDSALS 

i:ont inued on n e x t  p q e !  



TABLE 14. Numbers and R e l a t i w e  R e t u r n  R a t e s  3f F 1 n - c l i o o e d  S t e e l h e a d  Obserued i n  L w e r  K l a n a t h  R i u e r  
!bauKe! CreeK) S e ~ n i n g  O p e r a t t o n s .  1 9 7  Thraugn 1982 ( c o n t i n u e d )  

Reiease d a t a  R e t o u e r y  tiumber r e t u r n e d  ( r e l a t i v e  r e t u r n  r a t e ,  t1 
IiarYh;' O r t o i n c '  Oate BY&' Number F L ! c a ) d  1977 1976 1979 1983 1981 : 982  T o t a l  

LV-'H' IGH 4/81 1?8O 64,6tO 25-40 
) 40 

TOTtlLS 

L'J-'T" IGH 6/81 I980 66,?40 25-40 
) 40 

TOTALS 

L'I-'Y' IGH 4/81 l i l L O  38,530 25-40 
) 40 

TOTALS 

W ' T '  IG'H 4/82 1981 57,552 25-40 
) 40 

TOTALS 

W-'Q' I G H  5iU2 1981 59,474 25-40 
) 40 

TOTALS 

RV-9' IGH 6/82 :981 58.474 25-40 
) 40 

TOTALS 

Ad-LU TRH 4/76 1974 46,221 25-40 0  
CRH 4/76 1974 102,947 ) 40 7 

TOTAL 7 

Ad-LP TRH 4/76 1974 13, i50 25-40 0 
) 40 2 (1.5)  

TOTAL 2 ( 1 , 3  

( c o i t i n u e d  on n e x t  page:) 



TABLE 14. Numbers and R e l a t i v e  Return Eater  o f  ; la-cl ipped Steelhead Observed i n  L w e r  Klamath R i v e r  
iWauke1 Creek) Seining Oper i t  i o n s ,  18?7 Through 1882 ~ c o n l i n u e d )  

Release da ta  Recover? humaer r e t u r n e d  : , re la t i ve  r o i u r i  r a t s )  J 
Marih' U ~ o i n ~ !  Date BY&' Number FL!cnie/ I F ? ?  1979 197F 1980 I981 1982 T o t a '  

LIJ TRH 4/76 1974 39,509 25-40 0 
) 40 4 (1.0)  

TOTAL 4 i1.0:) 

LP TRH 4/76 1974 29,630 25-40 0 
) 40 21 i 7 . 1 )  

TOTAL 21 i 7 , I : I  

A<-RJ TRH 4/76 1975 119,966 25-40 0 
) 40 19 '1.6)  

TOTAL 19 i 1 . t '  

Ad-N-L? TRH 3/77 1975 43,659 25-40 5 2 i 1 1 . 9 )  3 i 0 . 7 )  
) 40 0 3 (0.7) 

TOTALS 52 (11.9) 6 (1.4)  

RJ TRH 4/77 1975 115,607 25-40 0 
) 40 11 (1.0)  

TOTAL 11 ( t ,O) 

LU-RP TRH 4/77 1976 175,210 25-40 127 (7.2)  0 0 
j 40 0 3 (0.21 9 (0.5) 

TOTALS 127 (7.2) 3 (0.2) 9 (0.5) 

N-LP TRH 4/77 1976 129,585 23-40 75 (5.8)  2 (0 .2 )  0 
i 40 0 9 (0.6) 3 (0.2) 

TOTALS 75 (5.3)  10 (0.8) 3 (0.2)  

Fd-!I!-?J TRH 4/78 1977 152,876 25-40 47 i3.1:) 0 
) 40 0 37 (2.4)  

TOTALS 47 (3.1) 37 (2.4) 

Ad-!') IRH 4/79 1978 30,418 25-40 
) 40 

TOTALS 

Ad-RJ TilH 2-3/79 1978 14,913 25-40 
) 40 

. - 
IUIRLS 



TABLE 1 4 .  Numbers and R e l a t i v e  R e t u r n  Ra tes  o i  i i n - : I  Ipoeo S t e e l h e a c  Obse-ved i n  L m e r  K l a n a t ' i  R : u e r  
i l i a u k e l  C reek )  S e r n r n p  h e r a t ~ o n s .  1977 Th rouoh  IPS2 ( c o n t i n u e d )  

Re lease  d a t a  Recover. Number r e t u r n e d  ! r e l a t i v e  r e t u r n  .ate'  A; 

U a r W  O r t o i n c !  Da te  BYd! Number F L i c n ) e /  1977 1978 1979 1980 1981 1982 T o t a l  

LP TRH 3/79 1978 324,776 25-40 
) 40 

TOTALS 

RP TRH 4/79 1978 63 ,133  25-40 
) 40 

TOTALS 

Ad-L? TRH 4/80 1?7? 5?,?81 25-50 
1 40 

TOTALS 

Ad-RP i R i i  1-4/FO 1179 18,365 25-40 
) 40 

TOTALS 

LV-RP TRH 4/80 I 9 7 9  113,625 25-4C 
) 40 

TOTALS 

K'J-LP TRH 4/80 1979 139,211 25-40 
) 40 

TOTALS 

Ad-LO TRH 4/81 1980 81,136 25-40 
1 40 

TOTALS 

A d - R  TRH 2-4/81 1980 1,815 25-40 
) 40 

TOTkLS 

LU-RV TRH 4/81 1980 51,230 25-40 
) 40 

TOTALS 

K'J TRH 4/81 1980 59,:88 25-10 
) 40 

.",.., l u t n ~  

( c o n t i n u e d  an n e x t  p a g e )  



:ABLE 14.  N m n e - s  and R e l a t i v e  P e t u r n  R a t e s  o f  F i n - r l i n o e d  S t e e l h e a d  Obse rved  i n  L a v e r  K iamath R ~ v e r  
( I dau te l  Creek,  Se i n l n g  Ope ra t  ~ o r s ,  1077 T h r o u g h  1582 ( c o n t  ~ n u e d )  

Re lease  d a t a  Recove r r  Number r e t u r n e d  i r e l a t i v e  r e t u r n  r a t e 1  a/ 
H a r k W  Or i q i n d  Date  BYd/ Number FL!crnle/ 1 P 7 i  1973 1979  1980 1081 1982 T o t a i  

Ad TRH 4/81 1991 1 3 i , 4 0 3  25-40 
) 40 

TOTAL 

Ad CRH 4/76 1974 23,500 25-40 0 
) 40 2 (0.91 

TOTAL 2 (O.?) 

Ad-LV !/ CRH 4/76 1974 102,747 
L'.! CRH 4/77 1975  133,460 25-40 6 ( 0 .4 )  

) 40 0 
TOTAL 6 (0 .41 

LP-U1 CRH 4/77 1975 179,004 25-41! 22 (1.2) 0 
) 40 0 l ( 0 . 1 1  

TOTALS 22 (1 .2 )  1 (0 .1)  

LP CRH 4/79 1976 176,600 25-40 2 4 ( 1 . 4 )  0 
) 40 2 (0 .1)  7 ( 0 . 4 )  

TOTALS 26 ( 1 , s )  7 (0.4) 

Ad-RV-LY CRH 4/8! 1980 20,OCO 25-40 
) 40 

TOTAL 

RV-IM CRH 4/81 1979 25-40 
) 40 

TOTALS 

Ad-LU CRH 4/82 1981 18,879 25-40 9 (4.9) 9 (4 .9)  

Ad-RV CRH 4/82 lQ81 20,139 25-40 3 (1 .5 )  2 (1 .5)  

a/ R e l a t i v e  r e t u r n  r a t e  = !Number r e c o v e r e d  / tiumber r e l e a s e d )  x i0,001!.  - 
b/ L e t t e r s  i n  q u o t a t i o n  m a r k s  ~ n d i c a t e  f r e t z e  b r a n d s  a p p l i e d  t o  mariced ( f i n - c l i p p e d )  f i s h .  - 
c /  IGH = I r o n  Gate H a t c h e r y ;  TRH = T r i n i t y  R i u e r  H a t c h e r y ;  CRH = C o l e  R i v e r s  H a t c h e r y  (Rogue R i u e r ) .  - 
d BY = Brood y e a r .  - 
$,, r, - C m - b  I - . - i L  - , - n u n  irltyul. 
I/ N o t e :  Ad-LV n a r k  on 1974 BY s t e e l h e a d  was d u p l i c ~ t e d  a t  CRH and TRH. See s e c t i o n  o f  T a b l ~  under 

7RH f o r  number of t h e s e  f i s h  r e c o v e r e d .  



I n  t h e  f a l l  o f  1982 a n  unknown number of unmarked h a t c h e r y  
s t e e l h e a d  r e l e a s e d  i n  t h e  s p r i n g  of 1982 may have  been  c l a s s i f i e d  
a s  a d u l t s .  However, t h e  c o n t r i b u t i o n  of h a t c h e r y  f i s h  c l a s s i f i e d  
a s  a d u l t s  d u r i n g  t h e  same y e a r  a s  r e l e a s e d  was s m a l l  t h r o u g h o u t  t h e  
s t u d y .  Only d u r i n g  t h e  1979  t h r o u g h  1982 s e a s o n s  would a l l  TRH- 
a n d  IGH-produced a d u l t  s t e e l h e a d  i n  t h e  run have b e e n  marked.  
D u r i n g  t h o s e  s e a s o n s ,  t h e  c o n t r i b u t i o n  o f  h a t c h e r y  s t e e l h e a d  t c  t h e  
a d u l t  run ave raged  7 . 8 %  and  r a n g e d  from 6 .8  t o  1 0 . 6 %  ( T a b l e  1 3 ) .  

T o t a l  r e t u r n  by b rood  y e a r s  ( B Y )  of I G H  and T R H  a d u l t  s t e e l h e a d  
r a n g e d  from a  low o f  0 . 3 %  f o r  t h e  1978 B Y  I G H  r e l e a s e s  t o  a  h i g h  o f  
2 . 5 %  f o r  t h e  1977 BY TRH and 1979 B Y  I G H  r e l e a s e s  ( F i g u r e  9 ) .  
T o t a l  r e t u r n  by B Y ' S  f o r  h a t c h e r y - p r o d u c e d  h a l f - p o u n d e r s  ranged  
f rom a  low of  1 . 4 %  f o r  t h e  1977 B Y  I G H  r e l e a s e s  t o  a  h i g h  o f  9 . 6 %  
f o r  t h e  1978 B Y  TRH r e l e a s e s  ( F i g u r e  9 ) .  

To e v a l u a t e  t h e  r e t u r n  r a t e  o f  y e a r l i n g  s t e e l h e a d  r e l e a s e s  ba sed  on 
s i z e  a t  r e l e a s e ,  two g r o u p s  o f  1976 BY s t e e l h e a d  we re  r e l e a s e d  from 
I G H  i n  1977.  A t h i r d  g r o u p  of  s t e e l h e a d  c o m p r i s e d  o f  n a t u r a l l y  
p roduced  f i s h  c o l l e c t e d  f rom Klamath R i v e r  t r i b u t a r i e s  i n  t h e  
s p r i n g  and summer of 1976  and  r e a r e d  a t  t h e  Bogus Creek  R e a r i n q  
F a c i l i t y  (BCFRF) we re  a l s o  r e l e a s e d  i n  1977 .  The r e t u r n  p e r c e n t a g e  
t o  t h e  Klamath R i v e r  o f  1976  B Y  marked s t e e l h e a d  g r o u p s  v a r i e d  
( T a b l e  1 5 ) .  The a d i p o s e - l e f t  p e c t o r a l  (Ad-LP) r e l e a s e  g r o u p  
compr i s ed  p r i n c i p a l l y  o f  f i s h  < I 5 0  mm t o t a l  l e n g t h  (TL) a t  r e l e a s e  
had t h e  p o o r e s t  r e t u r n  w i t h  a  l a r g e  p o r t i o n  o f  t h e  r e l e a s e  g r o u p  
r e t u r n i n g  t o  t h e  Klamath  R i v e r  a s  h a l f - p o u n d e r s  t h e  s e c o n d  y e a r  
a f t e r  r e l e a s e  ( F i g u r e  1 0 ) .  The a d i p o s e - r i g h t  p e c t o r a l  (Ad-RP) 
r e l e a s e  g roup  o f  wh ich  68 .1% were  > I 5 0  mm TL a t  r e l e a s e  had a  
h i g h e r  r e t u r n  o f  b o t h  h a l f - p o u n d e r s  and a d u l t s  ( F i g u r e  1 5 ) .  
G r e a t e s t  r e t u r n s ,  howeve r ,  we re  from t h e  d o r s a l - a d i p o s e  (D-Ad) 
marked B C F R F  r e l e a s e  g r o u p  ( F i g u r e  1 0 ) .  

Two g roups  of 1975  B Y  y e a r l i n g  s t e e l h e a d  were  r e l e a s e d  f rom T R H  i n  
1977  t o  e v a l u a t e  t h e  s u c c e s s  o f  r e a r i n g  and r e l e a s i n g  
K l a m a t h - s t r a i n  s t e e l h e a d  a t  T R H .  The 1976 By T r i n i t y  R i v e r - s t r a i n  
r e l e a s e  g roup  ( l e f t  v e n t r a l - r i g h t  p e c t o r a l  [ L V - R P ] )  h ad  s i m i l a r  
r e t u r n  r a t e s  a s  b o t h  h a l f - p o u n d e r s  and a d u l t s  t o  t h e  Klamath R i v e r  
a s  t h e  comparab le  1 9 7 5  By Klamath R i v e r - s t r a i n  r e l e a s e  g r o u p  ( T a b l e  
1 6 ,  F i g u r e  11) .  

On ly  one g roup  o f  1977  BY y e a r l i n g  s t e e l h e a d  we re  r e l e a s e d  from 
e a c h  h a t c h e r y  i n  1 9 7 8 .  The 1977 BY marked s t e e l h e a d  r e l e a s e d  from 
TRH had a  c u m u l a t i v e  5 . 6 %  r e t u r n  t o  t h e  Klamath R i v e r  a s  compared 
t o  2 . 3 %  c u m u l a t i v e  r e t u r n  f o r  t h e  group r e l e a s e d  f rom I G H  ( T a b l e  
1 7 ) .  The TRH r e l e a s e  g r o u p  produced  more h a l f - p o u n d e r s  b u t  d i d  n o t  
c o n t r i b u t e  a s  a d u l t s  i n  1980-81  ( F i g u r e  1 2 ) .  The a v e r a g e  s i z e  of  
t h e  T R H  r e l e a s e  g r o u p  was g r e a t e r  t h a n  t h e  I G H  r e l e a s e  g r o u p  and a 
much l a r g e r  p e r c e n t a g e  o f  t h e  f i s h  were - > I 5 0  mm T L .  

Two groups  c f  K l a m a t h - s t r a i n  1978 B Y  y e a r l i n g  s t e e l h e a d  were  
r e l e a s e d  f rcm TRH i n  1 9 7 9 .  The 1978 BY K l a m a t h - s t r a i n  (F2  
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A E L E  15. Es t ,ma ted  Numaers o i  i r n n  Fate da tc r te ru  1976 Brood Y r a r  Hatchery-:roduceJ 
S tee lheac  R e t u r n t n p  t o  t h e  Kiamath P t v e r  

b a r k  Release d a t a  Recouer;. Number estimated i n  r u n  Re tu rn  
~ g r o u o  O r i q l n  a/ Date  TL':cm)h.' l loiobrr F i  icmjh! lP7i-7: 1876-79 1979-BO T o t a l  w r e n :  i. 

O d d  IG'H 4/77 13.1 14,144 25-10 577 204 O 881 6.2 
) 40 0 410 51 1 921 j .5  

Sub to ta l ;  d i ?  A14 511 1,802 12.7  

\d-LP IGH 4/77 10.6 429,305 5 - 4 0  708 5.302 0 6,010 1.4 
) 40 0 820 2,454 3,274 0.9 

S u b t o t a l s  708 6,122 2,454 1 ,284 2.2 

S u b t o t a l s  954 614 307  1,9:5 4.6 

XTALS IGH 

TOTALS 2,339 7 ,350 3 ,270  12,959 2.b 

IGH = I r o n  Gate Ha tchery ;  TEH = T r i n i t y  R i v e r  Ha tchery .  
' TL = T o t a l  l e n g t h ;  FL = Fork l e n g t h .  
/ R e t u r n  Percentage = (Number e s t i m a t e d  t o  have returned!Number e f f e c t i v e l y  marked and r e l e a s e d )  x 100.  
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F i g u r e  1'). P e r c e n t  r o t u r n  to the Klamath River of 1076 B'i marked stealhead 
release6 f r o m  I r o n  Gace 3atcher:+,. 



TABLE I d .  Es t raa ted N ~ r ~ b e r s  o f  T r i n l t !  Rlver Hatcher! 1?!b 2rood Year H a t c h e r q r o d u c e d  
Steelhead Returnin! t o  the Klamath R~ier 

M;rX Selease data Recouerv Number es t tna ted i n  -un Return 
arooo O r i q ~ n  b/ gate iL!cm,b' Number FL {c?!h/ !V77-78 lF78-79 1970-80 Tota l  oercent r 

L'I-RP TRH 4/77 19.9 175,2!0 25-40 3,908 0 0 3 , 9 0 8  2.2 
)40 0 307 920 1,227 0.7 

Subto ta ls  3,906 307 920 5.135 2.9 

hV-Li  TRH W 7  17.1 129,585 25-10 2,308 0 0 2,308 1 .8 
! 40 0 1.125 307 1.332 1.0 

Subto ta ls  2 . 3 8  1,025 30 7 3,550 2 .8  

TOTALS TRH 

TOTALS 6,215 1,332 1,227 8,775 2.6 

a/ IGH = I r o n  Gate Hat:hery; TRH = T r i n i t y  River Hatchery, 
b/ -L = Tota l  length ;  'L = Fork length .  - 
c /  t e t u r n  Percertage = (Number es t imated t o  have returned.3imber e ! fec t ive ly  marked and released! x 100. - 
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F i r  11. lercent  r e t u r n  t o  t h e  hlamath River o f  :976 D.? marked s t ee lhead  
released f r o m  T r i n i t y  X i v e r  H a t c h e r y .  



I TABLE 17.  E s t m a t e d  N u ~ b e r s  o f  1977 B rood  Year Ha tche ry -p roduced  S t e e l h e a d  R e t u r n i n q  I 
t o  t h e  K i a n a t h  R i v e r  

l a r k  R e l e a s e  d a t a  Recover? Number e s t ~ m a t e d  i n  r u n  Re t u r n  
~ O U C  0 r i q 1 n  d D a t e  TL!mib !  Number FL (:;a)b! !Q79-79 1979-90 1980-8! T x a l  o e r i e i t  I.. 

2)-W IGH 4/70 

i d -L ' l -W TRH 4/78 

TOTALS 816 2 ,554  1 ,277 4 , 6 4 i  2.3 

17.5 152,874 25-40 4,792 0 0 4,792 3.1 
) 40 102 3 ,793  0 3,805 2 .5  

TOTALS 4,894 3,783 0 8,6:7 5 . 6  

IGH = I r o n  Gate  H a t c i e r v ;  1RH = T r l n ~ t y  R ~ v e r  d a i c h e r y ,  
I TL  = T o t a l  l e n g t h ;  FL  = Fork l e n g t h .  
1 R e t u r n  ' e r cen taqe  = (Number e s t i m a t e d  t o  have re!urned/Number e f t e c t i v e l y  m a r k e d  and r e i e a s e d )  x 100. 
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F i z u r e  12. P e r c e n t  r e t u r r  t o  the Klamzth R i v e r  of 1977 SY marked s t e e l h e a d  
r e l e a s e d  f rom Iron Gate Hatzhery and T r i r i t y  S i w r  Eatchery. 



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 (F1 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 qroup each of 1979 BY Trinity- and Klamath-strain yeacling 
steelhead were released from TRH in 1980. The 1979 BY Klamath- 
strain mark group (left ventral [LVJ-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, 3/81) 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 involuntary 
emigrant group (Ad-LP, 4/80) as compared to 1.5% for the voluntary 
emigrant group (Ad-RP, 1-4/80) (Table 19). A large portion of 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, 2/4/01) 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 nonmiqrduts releaszd 2 s  ?art of the Vnl~intary 
Emigration Study (Table 20). The 1980 BY voluntary emigration 



TABLE 18. Es t ima ted  Numbers of  T r ~ n ~ t y  R i v e r  H a t c h "  1978 Brood Year Hatchery-produced 
S tee ihead  ' l e t i r n i n g  t o  the i(!anath R i r e r  

Hark Release d a t a  Recouery Number es t l rna ted  i n  r u n  R e t u ~ n  
prsuo O r l a i n  L.' ba te  iL!olb! Number FL c c m )  !V?-80 !?go-a! 1981-?? T o t a l  W r c ~ n l  I.! 

Rd-L'! TRH 4 0 9  19.3 30.413 25-40 !,3? 0 0 ? , a ?  7 . 4  
i 4D 307 ?65 94 766 2 . 5  

S u b t o t a l s  2,554 355 94 3,013 ? . 9  

Ad-FJ TQH 2'-3;79 2 0 . 6  14,813 25-40 1.328 181 0 1,509 10.2 

LP IRH 3/79 17.5 2?4,773 3 - 4 0  23,604 1,268 0 29,872 5.2 
: 40 3 7.842 374 3,2!c 2.5 

S u b t o t a l s  28,604 9,1!0 374 38,038 11.7 

RP TfiH 4/79 18.2 b7,133 25-40 7,642 543 0 8,205 12.2 
) 40 0 1,824 94  1,918 2.9 

S u b t o t a i s  7,652 2,367 94 10,123 15.! 

TOTALS TRH 437,138 25-40 39,841 1,992 0 41,833 9.5 
i 40 0 4,853 656 5,509 1.3 

TOTALS 3 , 8 4 1  6,845 656 47,342 10.9 

L' IGH = I ron Gate H a t c h e r r ;  TRH = T r i n i t y  R i v e r  Haichery.  
b/ FL = Fork  l e n g t h .  - 
c Re tu rn  Percentage = ~ H u m b r r  e s t i m a t e d  t o  have returnediNumber e f f e c i i v e i ?  n a r k e d  and r e l e a s e a l  x 100. 
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T M L E  !? .  E s t i m a t e d  N ~ m b e r s  o f  T r t n i t t  E lve r  Ha tcnery  1979 Brood Year Hatchery-procuced 
S tee ihead  R e t u r l ~ n q  t o  the K l m a t h  S ~ v e r  

Mark Reiease d a t a  Recovery Number ~ s t ~ m a t e d  i n  r u n  Re tu rn  
qrouo O r t o ~ n  4' O i t e  FL'.cmIb/ Number FL ( tm)  1980-81 1981-82 1982-83 T o t a l  n e r r e n t  L/ 

Ad-LP i R H  

Ad-kP TRH 

LU-RP IRH 

RV-LP TilH 

Ad-LV-RP TRH 

19 .2  52,781 ?5-40 2,717 0 0 2 ,717  5 .1  
) 40 182 281 0 463 0 . 9  

S u b t o t a i s  2,899 281 0 3.190 6.0 

17.0 107,761 3 - 4 1  4,347 0 0 4 ,347 4.0 
) 40 182 748 343 1,273 1.2 

S u b t o t a l s  4,529 748 343  5,620 5.2 

) 4 1  3 65 172 237 0 . 2  
S u b t o t a l s  6 ,70? 65 172 6 ,939 5 . 2  

19.9 28,943 25-40 0 4 6 i  0 467 1 . 6  
) 40 0 D 0 @ 0 

S u b t o t a l s  0 467 0 467 1.6 

TOTALS TRH 
) 40 364 1,188 514 2 ,066 0.6 

TOTALS 14,311 1,655 51 4 16,480 4 .8  

a /  IGH = I r o n  Gate Ha tchery ;  TRH = T r t n ~ t y  E l v e r  Hatcher?.  
b/ FL = F o r k  l e n g t h .  - 
c/ R e t u r n  Percentage = (Number e s t ~ n a t e d  t o  have returnerLUurnber e f f e c t ~ v e l y  marked and r e l e a s e d )  x 100. 



Figure 1:i. Percent return t o  the  Klamath River of 19;9 BY marked s t e e l i i e a d  
r e l e a s e d  from T r i n i t y  E iver  Eatchery .  
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TABLE 20. Est imared Numbers o f  T r i n i t y  Riuer  Hatchery 1980 8 rood  Y e n  Hatchery-produced 
S tee lhead  R e t u r n ~ n g  t o  the K lamat l  R ~ u e r  

Hark Release d a t a  Recooery Number e r t t m a t e d  i n  r u n  a e t u r n  
qrouo O r i q t n  h/ Date FL!cm)W Number FL i n 1  1981-82 1982-83 T o t a l  L/ oercent  d/ 

Ad-.') TRH 4/81 16.0 81,136 25-10 2,429 0 2,425 3.0 
) 40 0 1,029 1.0?9 1 .3  

S u b t o t a l s  2,429 1,029 3,458 4.3 

Ad-FJ TicH 2/-1/81 17.6 1,815 25-40 93 0 93 5.1 
) ro 0 0 o o 

S u b t o t a l s  93 0 93 5.1 

LV-i!J TRH 4/81 16.3 51,230 25-40 3,269 0 3,259 d.4 
) 40 0 853 258 1.7 

S u b t o t a l s  3,269 858 4,127 8.1 

F3 TRH 4/81 15.9 59,188 25-40 1,308 0 1,308 2 .? 
) 40 0 172 17? 0 .3  

S u b t o t a l s  1,308 172 1,480 2.5 

TOTALS TRH 
) 4C 0 2,059 2,059 1.0 

TOTALS 7,099 2,059 ?,]:a 4 . 7  

a /  1GH = i r o n  Gate Hatchery;  TRli = T r i n t t y  R ~ u e r  Hatchery.  
b/ FL = f o r k  l e n g t h .  - 
g/ d d d t t i o n a l  r e t u r n s  of  1980 Brood Year f ~ s h  e x p e c t r d  t o  oc:ur d u r ~ n g  1983-84 season, 
U Return P e r c e i t a g e  = (Nunber e s t i m a t e d  t o  have returned!Nunber e f f e c t i u e l y  marked and released: x 100. - 



s t u d y  c o n t r o l  g r o u p  ( R V ,  4 /81)  had  t h e  l o w e s t  c u m u l a t i v e  r e t u r n  
r a t e ,  2 . 5 % ,  f o r  a l l  g r o u p s  ( T a b l e  2 0 ) .  A l t h o u g h  t h e  v o l u n t a r y  
e m i g r a n t  g r o u p  had t h e  h i g h e s t  c u m u l a t i v e  r e t u r n  r a t e ,  a l l  t h e  f i s h  
w e r e  o b s e r v e d  a s  h a l f - p o u n d e r s  i n  t h e  1 9 8 i  l o w e r  Klamath  R i v e r  
s e i n i n g  o p e r a t i o n s  a n d  no f i s h  f rom t h i s  g r o u p  were  s a m p l e d  e i t h e r  
a s  h a l f - p o u n d e r s  o r  a d u l t s  i n  t h e  s e i n i n g  o p e r a t i o n s  i n  1 9 8 2  
( F i g u r e  1 5 ) .  A d u l t s  were  s a m p l e d  f rom t h e  o t h e r  two g r o u p s  d u r i n g  
t h e  1 9 8 2  s e a s o n  ( F i g u r e  1 5 ) .  

The 1 9 7 8  B y  mark g r o u p  (D-Ad, 4 / 7 9 )  r e l e a s e d  f r o m  I G H  w h i c h  was 
c o m p r i s e d  o f  f i s h  r e s c u e d  f r o m  Klamath  R i v e r  t r i b u t a r i e s  a n d  r e a r e d  
a t  t h e  BCFRF had t h e  h i g h e s t  c u m u l a t i v e  r e t u r n  r a t e  o f  f i s h  
r e l e a s e d  f r o m  I G H  ( T a b l e  2 1 ) .  We d i d  n o t  sample  a n y  o f  t h e s e  f i s h  
i n  1 9 8 0 ,  however ,  a d u l t s  w e r e  o b s e r v e d  i n  1 9 8 1  ( F i g u r e  1 6 ) .  The 
1978  B Y  mark g r o u p  ( R V ,  4 / 7 9 )  r e l e a s e d  from I G H ,  w h i c h  w a s  
c o m p r i s e d  o f  49 .99 f i s h  > I 5 0  mm TL a t  r e l e a s e ,  had  a  c u m u l a t i v e  
r e t u r n  r a t e  o f  2 . 3 %  a s  compared  t o  t h e  1978 mark g r o u p  (LV,  4 /79)  
c o m p r i s e d  o f  o n l y  4 . 3 %  f i s h  > I 5 0  mm TL a t  r e l e a s e  w h i c h  h a d  a  l o w e r  
c u m u l a t i v e  r e t u r n  r a t e  o f  0 . 5 %  ( T a b l e  2 1 ) .  S i x t y - s e v e n  p e r c e n t  o f  
t h e  f i s h  f r o m  t h e  s m a l l e r  s i z e d  g r o u p  (LV, 4 /79)  r e t u r n i n g  t h e  
s e c o n d  y e a r  were  c l a s s i f i e d  a s  h a l f - p o u n d e r s  ( F i g u r e  1 6 ) .  W e  d i d  
n o t  s a m p l e  a n y  o f  t h e s e  f i s h  i n  t h e  t h i r d  y e a r  o f  r e t u r n  ( F i g u r e  , c ,  

I n  1 9 8 0 ,  t h r e e  1979 BY I G H  mark g r o u p s  were  r e l e a s e d  i n  a n  e x t e n d e d  
r e a r i n g  s t u d y  t o  e v a l u a t e  d i f f e r e n t  r e l e a s e  t i m e s  a t  I G H .  The 
a v e r a g e  s i z e  f i s h  i n  e a c h  g r o u p  v a r i e d  and more t h a n  9 3 %  o f  t h e  two 
l a t e r  r e l e a s e  g r o u p s  w e r e  > I 5 0  mm T L  a t  r e l e a s e .  The e a r l i e s t  
g r o u p  r e l e a s e d  (Ad-"T",  4 / 8 0 )  a v e r a g e d  1 5 . 4  cm ( 6 . 1  i n . )  F L  a t  
r e l e a s e  a n d  had  a  c u m u l a t i v e  r e t u r n  r a t e  of 1 2 . 1 %  ( T a b l e  2 2 ) .  T h i s  
g r o u p  a l s o  i n c l u d e d  a  h i g h  number of r e t u r n i n g  Age 3+ a d u l t s  
( F i g u r e  1 7 ) .  The 1979  B Y  mark g r o u p  (Ad-"H", 5 / 8 0 ) ,  w h i c h  a v e r a g e d  
1 7 . 3  cm ( 6 . 8  i n . )  FL a t  r e l e a s e ,  had  a  c u m u l a t i v e  r e t u r n  o f  8 . 2 %  
( T a b l e  2 2 ) .  The t h i r d  mark g r o u p  (Ad-"0" ,  6 /80)  w h i c h  h a d  a  mean 
l e n g t h  o f  1 9 . 5  cm ( 7 . 7  i n . )  FL a t  r e l e a s e  had a  c u m u l a t i v e  r e t u r n  
o f  4 . 2 %  ( T a b l e  2 2 ) .  N e i t h e r  o f  t h e  two l a t e r  r e l e a s e  g r o u p s  
i n c l u d e d  a n y  r e t u r n i n g  a d u l t s  i n  t h e  t h i r d  y e a r  ( F i g u r e  1 7 ) .  

I n  1 9 8 1 ,  t h r e e  1980 BY I G H  r e l e a s e s  were  a g a i n  made o n  d i f f e r e n t  
d a t e s  t o  e v a l u a t e  r e l e a s e  t i m e s .  T h i s  y e a r  t h e  mean FL o f  t h e  f i s h  
r e l e a s e d  was  s i m i l a r  f o r  a l l  g r o u p s .  A f o u r t h  g r o u p  o f  f i s h  r e a r e d  
a t  t h e  B C F R F  were  a l s o  r e l e a s e d  i n  1 9 8 1 .  R e t u r n s  o f  t h e s e  g r o u p s  
a r e  i n c o m p l e t e  s i n c e  t h e y  d o  n o t  r e f l e c t  r e t u r n s  o f  Age 3 +  a d u l t s  
i n  1 9 8 3 .  However, a s  d e m o n s t r a t e d  by t h e  1979 B Y  r e l e a s e s ,  t h e  
e a r l i e s t  c o m p a r a b l e  r e l e a s e  g r o u p  (LV-"H", 4 /81)  had t h e  h i g h e s t  
c u m u l a t i v e  r e t u r n  o f  1 1 . 5 %  f o r  t h e  1981-82 and 1982-83 s e a s o n s  
( T a b l e  2 3 ) .  S l i g h t l y  more t h a n  3 0 9  of t h e  r e t u r n s  o f  t h i s  g r o u p  
t h e  s e c o n d  y e a r  were  c o m p r i s e d  o f  h a l f - p o u n d e r s  ( F i g u r e  1 8 ) .  The 
BCFRF mark g r o u p  (LV-"Xu, 4 / 8 1 )  a n d  t h e  mark g r o u p  (LV-"0" ,  5 / 8 1 )  
e a c h  h a d  h i g h  c u m u l a t i v e  r e t u r n  r a t e s  f o r  t h e  two s e a s o n s  o f  i i . 4  
a n d  1 1 . 6 % ,  r e s p e c t i v e l y  ( T a b l e  2 3 ) .  The mark g r o u p  (LV-"T", 6 / 8 1 )  



RH, AD-LV, 4/15a:3/31 
l5,O Ciq RRi n 
70,0% 2 50 PI 
KNNTH ? I P I V C I U N ~ I J Y  RELEA% 

l R H ,  LV-RV, 4/14/81 
18,3 GY EAPi 1 
94,3% 2150 in m I r m  R, 

TRH, R\!, 4./15/31 
15,9 C;$SZWi 
69.52 -150 m n 
KNVTH i?, 

. CO"?TRCIIL 
F i g u r e  15 .  P e r c e n t  r e t u r n  r a  the K l a ~ a t i i  R ive r  o f  1980 EY nzrked a t e e l h e a d  

r e l e a s e d  i r o n  T r i n i t y  X v e r  Ha tche ry .  



TABLE 21. E:t m a t e d  Numbers o t  I r o n  Ga te  H a t c h e r y  1978 h o d  fea r  Ha tche ry -p roduced  
S t e e l h e a d  R e t u r n ~ n ~  to the  K l a a t h  h v e r  

N a r k  Release d a t a  R e c o v e r r  Numoer e r t i m a t e d  ; n  r u n  R e t u r n  
q r o u o  O r l o l n  J Date FL(cmJb/ Number FL ( c n j  1979-80 !%O-91 1981-32 i a t a l  o e r c e n t  r,' 

D+d IGH J/ i9 12.7 10,032 25-40 306 0 0 306 30 .  
) 40 il I? 187 187 1.9 

S u b t o t a l ;  306 0 187 493 4.9 

LU IGH 4/79 11.9 216,194 25-40 919 362 0 919 0 .4  
) 40 0 182 0 182 0 . 1  

S u b t o t a l s  919 544 0 1,101 0 .5  

W IGH 4/79 1 4 . 8  119,264 ?5-40 2,554 0 0 2,554 2.1 
) 40 0 ! 32 94 276 0 . 2  

S u b t o t a l s  2,554 182 94 2,830 2 . 3  

TOTALS IGH 226,227 25-40 3,779 362 0 4,141 1.8 
) 40 0 364 281 645 0.3 

TOTALS 3,779 i26  281 4,796 2 .1  

gJ IGH = I r o n  Gate  H a t c h e r y ;  TRH = T r i n i t y  R i v e r  H a t c h e r y .  
b/ FL = F o r k  l e n g t h .  - 
c/ R e t u r n  Pe rcen tage  = (tiumber e s t i m a t e d  t o  h a v e  re turned/Number  e i ! ec ! i ue l y  marked  and r e l e a s e d )  x 100. - 



IGH, RV, l-l/lEi79 
14,8 GI W!J X 
49, ai:! 1 1 5 ~  ;.TI n 
KbWTH R .  

HALF.P3Ul,OEf 

ADULTS 

IGH D-OD 4/15/i9 
12,h U &41l n 
,3 ,% 31% m n 
SOGUS CRER 

IGH. L Y1509 m a  qi KIN n 
4 3  -150 r~j n 
KL,ninATH R ,  

F igure  1 6 .  P e r c e n t  r e t u r n  t o  t h e  Klarnath River o f  l ? i 9  9 C  m s r k e d  s t e r l i ~ e d d  
r e l ea sed  f r o 1  Iron Gate l iatchery.  



TABLE ??. E s t ~ m a t e d  Numbers c f  :ran Gate H a t c h e r y  1879 B r o o d  Year Ha tche ry -p rcduced  
S t e e l h e a d  S e t u r n l n q  t o  t h e  i l a m a t t  R ~ u e r  

Maru Re lease  d a t a  Recove ry  Number e s t m a t e o  i n  r m  R e t u r n  
a rouo  J O r l o ~ n  b: Date TLrcn)r/ Y u m e r  FL (cm) 1Q8O-al 1991-82 I%?-93 T o t a l  p e r c e n t  h' 

Ad-'1' IGH 4/80 15.4 58,047 25-40 3,622 560 0 4,182 i.2 
) 40 0 1,817 i ,020 2 . 8 4 ~  4,O 

S u b t o t a l s  3,622 2,377 1,029 7,829 12.1 

Ad-'HH' 1GH 5/80 17.3 59,000 25-40 3,622 280 0 3,?02 4.6 
) 40 0 9% 0 936 I .6 

S u b t o t a i s  ?,522 1 !216 0 4,838 8.2 

Ad-'0' IGH 4/30 19.5 53,070 25-40 I ,O8i 654 0 i ,i41 3.3 
) 40 0 468 0 448 0.9 

S u b t o t a l s  1,087 1,122 8 2,209 4.2 

TOTALS IGH 170,1!7 25-40 8,331 1,494 0 9,825 5.8 
> 40 0 3.221 1,027 4,250 2.5 

TOTALS 8,331 4,715 1,027 14,075 8.3 

J L e t t e r s  i n  q u o t a t ~ o n  m a r t s  ~ n d ~ c a t e  f r e e z e  b r a n d s  a o o i i e d  t o  marked  ( f i n - c I i ) p e d l  f l s h .  
b/ IGH = I r o n  Gate  H a t c h e r y ;  TRH = T r i n ~ t y  R ~ v e r  H a t c h e r y .  - 
c f L  = F o r k  l e n g t h .  - 
d/ ' c e t u r n  P e r c e n t a g e  = (Number e s t i m a t e d  t o  h a w  r e t u r n t M u m b e r  e f f ~ c t i v e l  i marked  and r e l e a s e d :  x 1 0 0 ,  - 



I( ADULT 

Figure  1 7 .  P s r c e n t  r e t u r n  t c  the Klanath !ii~ier of  1979 5Y marked s t e e l h e l d  
r e l e a s e d  from I r o n  Sa te  Hatcher::. 



TABLE 22. E s t m a t e d  Numoers o f  I r a n  Gate H a t c h e r y  IF90 Brood  Year Ha tche ry -p roduced  
S t e e i h e a d  2 e : u r n l n g  t o  t h e  K'amarh R ~ v e r  

Mark  Re iease  d a t a  Recover  1 Number a s t r n a t e d  in r u n  R e t u r n  
g r o u o  u h o i n  b/ Date  Q(cm)i: Number Fi (cm) 1991-92 1982-83 T o t a l  LV o e r c t n t  r /  

LV-'H' I GH 

- 0  IGH 

L V - 7 '  IGH 

LV-'X' IGH 

64,660 25-40 4,203 1,029 5,232 8.! 
) 40 0 2,230 2,230 3.6 

S u b t o t a l s  4,203 3,259 7,462 11.5 

) 40 0 2,059 2,059 3.1 
S u b t o t a l s  5,138 2,402 7,540 11.4 

38,580 25-40 3,269 0 3,269 8 . 5  
) 40 0 1,201 1,201 3.1 

S u b t o t a l s  3,083 1,201 4,470 11.6 

TOTALS IGH 235,730 25-40 13,170 I ,372 14,542 6.2 
) 40 0 5,662 5,662 2.4 

TOTALS 13,170 7,034 20,204 8.0 

J L e t t e r s  i n  q u o t a t i o n  m a r k s  i n d i c l t e  f r e e z e  b r a n d s  a o p l i e d  t o  marked ( i i n - c l i p p e d )  f i s h .  
b/ IGH = i r o n  Gate  H a t c h e r y ;  TRH = T r i n ~ t y  R i v e r  Ha tche ry .  - 
C/ FL  = F o r t  l e n g t h .  
d/ A d d i t i o n a l  r e t u r n s  o f  1980 B r o o d  Yea r  f i s h  e x p e c t e d  :o o c c u r  d u r i n g  1933-64 s e a i o n .  - 
e/ R e t u r n  P e r c e n t a y  = iNumber e s t i m a t e d  t o  have r e t u r n e d h i u m b e r  e f i e c t i v e l y  marked  a n d  r e l e a s e d )  r 100. 



I G H ,  LV-"Xu, 4/15/81 
1 4 , j  cr~ RYN n 
46,% 2150 IYM TL 
SOG'JS C?EEii 

F i o , l r e  19. P f r c a n t  return t o  tile i lamath Z ivrr  a t  1'130 3'; marked s t e e l h e a d  
re leasec  f ran? Iron Cste  ha tcherv .  



r e l e a s e d  t h e  l a t e s t  f r o m  I G H  had a  v e r y  poor c u r n u l a t i - ~ e  r e t u r n  r a t e  
o f  1.1% ( T a b l e  2 3 ) .  boch  h a l f - p o u n d e r s  and  a d u l t s  were  sampled  i n  
t h e  s e c o n d  y e a r  of  r e t u r n  f o r  t h e  A p r i l  and May r e l e a s e  g r o u p s ,  
w h i l e  t h e  B C F R F  a n d  J u n e  r e i e a s e  g r o u p s  s a m p l e s  i n c l u d e d  o n l y  
a d u l t s  i n  1982 ( F i g u r e  1 8 ) .  

I n  1 9 8 2 ,  t h r e e  g r o u p s  o f  1 9 8 1  BY s t e e l h e a d  were  a l s o  made on t h r e e  
d i f f e r e n t  d a t e s  w i t h  f i s h  o r  a p p r o x i m a t e l y  e q u a l  s i z e .  No f i s h  
were  r e a r e d  a t  t h e  BCFCF a n d  r e l e a s e d  i n  1 9 8 2 .  A l t h o u g h  r e t u r n s  
a r e  i n c o m p l e t e ,  t h e  e a r l i e s t  r e l e a s e  g r o u p  h a d  t h e  h i g h e s t  r e t u r n  
a s  h a l f - p o u n d e r s  i n  1982  ( T a b l e  2 4  and F i g u r e  1 9 ) .  

I n c i d e n c e  of  G i l l - n e t  Marks and Hook S c a r s  

We sampled  s i x  h a l f - p o u n d e r s  ( 0 . 0 4 %  o f  1 3 , 7 6 9 )  a n d  5 3  ( 0 . 7 %  of 
8 , 1 1 6 )  a d u l t  s t e e l h e a d  w i t h  g i l l - n e t  marks  d u r i n g  t h e  s e a s o n s  
1977-1982 ( T a b l e  2 5 ) .  The mean l e n g t h  o f  t h e  a d u l t  s t e e l h e a d  was 
59.0 cm ( 2 3 . 2  i n )  FL a n d  r a n g e d  from 45-74 cm ( 1 3 . 7 - 2 9 . 1  i n . :  F L .  
The mean l e n g t h  o f  t h e  h a l f - p o u n d e r s  was 31.7 cm ( 1 2 . 5  i n . )  FL a n d  
r a n g e d  from 27-38 cm ( 1 1 . 4 - 1 5 . 0  i n . )  FL. 

H e a l e d  a n d / o r  h e a l e d  hook s c a r s  were o b s e r v e d  d u r i n g  t h e  lower  
Klamath  R i v e r  s e i n i n g  o p e r a t i o n s  on 40 h a l f - p o u n d e r s  a n d  142 a d u l t  
s t e e l h e a d  d u r i n g  t h e  1 9 7 7  t h r o u g h  1982 s e a s o n s  ( T a b l e  2 6 ) .  The 
m a j o r i t y  o f  t h e  s c a r e d  h a l f - p o u n d e r s  and  a d u l t s ,  7 0 %  ( 2 8  o f  4 0 )  and 
7 5 %  ( 1 0 6  o f  1 4 2 ) ,  r e s p e c t i v e l y ,  were o b s e r v e d  d u r i n g  t h e  1977 
s e a s o n .  

S c o t t  R i v e r  

Run Timing 

A t e m p o r a r y  f i s h  t r a p p i n g  w e i r  was i n s t a l l e d  on t h e  S c o t t  R i v e r  one  
km ( 1 . 6  m i l e s )  u p s t r e a m  f r o m  t h e  mouth f rom S e p t e m b e r  1 4  t h r o u g h  
O c t o b e r  1 9 ,  1 9 8 2 .  D u r i n g  t h a t  p e r i o d  140  a d u l t s  and  no h a l f -  
p o u n d e r  s t e e l h e a d  w e r e  t r a p p e d ,  examined and  m e a s u r e d .  

The f i r s t  s t e e l h e a d  was t r a p p e d  t h e  week e n d i n g  S e p t e m b e r  1 6  and  
s t e e l h e a d  numbers  p e a k e d  t h e  week e n d i n g  O c t o b e r  28 when 100 ( 7 1 . 4 8  
o f  1 4 0 )  f i s h  were  t r a p p e d .  No s t e e l h e a d  were  t r a p p e d  on O c t o b e r  2 9  
when t h e  t r a p  became i n o p e r a b l e  due  t o  h i g h  f l o w s .  The number o f  
a d u l t  s t e e l h e a d  i n  t h e  r u n  a p p e a r e d  t o  b e  i n c r e a s i n g  when t h e  w e i r  
was removed.  

Run S i z e  

Because  of  t h e  s m a l l  amount o f  s a m p l i n g  c o n d u c t e d  on t h e  S c o t r  
R i v e r ,  no i n f o r m a t i o n  on r u n  s i z e  i s  p r e s e n t e d .  



iABLE 2 4 .  E s i m a t e d  Numbers o t  I r o n  Gate b a t c h e r r  1931 Brood  Year  Ha tchery -p roou ted  
Steelheao R e t u r n i n g  t o  the K l a n a t h  R ~ u e r  

Nunber 
n a r k  Release d a t a  R ~ c o v e r y  e s t ~ r n a t l d  i n  r ~ n  R e t w n  
arouo A/ O r i q ~ n  h! Oate FL(cn)r /  Number FL (cn )  1992-13 T o l a l  il! a e r r ! q t  t, 

W ' 0 '  IGH 5/15/82 15.2 59,474 25-40 3,003 3,603 h. !  
) 40 I 0  0  

S u b t o t a l s  3,603 3,603 d.1  

RU-'H' 1GH b/15;9? 15.8 58,474 25-40 1,20! 1,201 ?.I 
) 40 0  0  0  

S u b t o t a l s  1,201 1,201 2.1 

TOTALS lGii 3 3 , 5 0 0  25-40 8,922 8,922 5.1 

a/ L e t t e r s  i n  q u o t a t i o n  n a r k s  i n d i c a t e  f r e e z e  b rands  a D p l i e d  t o  marh'ed ! f i n - c l  ipped) i i s h .  - 
b! IGH = I r o n  Gate Ha tchery ;  TRH = T r i n l t r  R i v e r  Hatchery.  - 
C/ FL = Fork l e n g t h .  - 
d! A d d i t l a n a l  r e t u r n s  o f  1980 Brood Year f i s h  expected t o  occur  d u r i n g  1983-84 season. 
;/ Retu rn  Percentage = (Number e s t i m a t e d  t o  h a w  r e t u r n e d 4 u m o e r  e f f e c t i v e l y  marked an0 r e l e a s e d )  x 100. - 



m H A L F P O L  

IGH, R'/-H, 6/15/92 
15,3 C".I ;pti: n 
i j 4 s  1150 FM n 
{LWi'UH R ,  

F i y u r e  19 .  P e r c e n t  r e t u r n  t o  t h e  Z l a r a t h  R i v e r  o f  19131 B'i r.ar!ced s t f e l i n e a d  
released f r c m  Iron C,atc Ha tche ry .  



TABLE 2 5 .  F o r k  Length; o i  G i l l - n e t - m a r k e d  S t e e l h e a d  C a p t u r e d  
I n  io iuer  K lama tn  R i v e r  !Idaukel C reek )  
S e i n i n g  Cverat ian;,  1927 T h r o u g h  1982 &' 

Ha i i - pounde r ;  Adu l  t; 
Year No. Mean FL I r a n q e : j ( c m j  No. Mean FL ~ r a n o e ' ) ! c ? n ~  

TOTALS a 53 

a/ A l l  h a l f - p o u n d e r s  c a u g h t  were  ? o t  mea5ured  i n  most  ( e a r s ;  samp les  shorvn 
a r e  h r n l t e d  t o  t h o s e  h a l f - p o u n d e r s  measu red  t h a t  were  ob:erued t o  have  
g ~ l l - n e t  m a r k s .  E s s e n t ~ a l l y  100;: o t  t h e  a d u l t  s t e e l h e a d  c a p t ~ r e d  we re  
r n e a r ~ u r e d .  and numbers shown are t o t a l s  c a p t u r e d  t h a t  b o r e  ~ 1 1 1 - n e t  m a r k s .  



TABLE 2 6 .  ForK L e n g t 2 s  o i  Hook -sca red  S t e e l l e a d  C a p t u r e d  I n  
Lower K l a m a t h  Fiver (I,Jaukel Creek!  C e ~ n i n ~  Opera t ion : ,  

Th rough  1982 a/ 

1 Scar  H a l t - g a u n d e r s  Adu l  i~ - 
Year t y p e  :do . i?e  in =i 8. ra r loe  '1 ': cm, No. Mean F i  ' : r a n n e ! ( i m !  

1 
1977 H e a l e d  2 9  3 4 . c  (29-40:) 8 5  46.0 (41 -51 )  

F r e s h  5 3 4 . 2  (29-40,  21 5 0 . 8  <42-54:> 

H e a l e d  1  4O.Q t 4 6 . 0  (41-5!2 
F r e s h  2 39.3  (38-40,  2 48.0 ?43 -53 )  

1 
1379 H e a l e d  1 33.0  

F r e s h  0 

H e a l e d  0 
F r e z h  U 

11981 H e a l e d  2 3 2 . 5  (26-39:) 7 5 2 . 1  (41-59:) 
F r e s h  1  n/a 6 52.3 (46-59: i  

1  W Z  H e a l e d  0  
F r e s h  U 
Hea l  ed 'F resn  0  

I 

A l l  h a l f - p o u n d e r s  c a u g h t  were n o t  measured  i n  moz t  y e a r s ;  zampies 
shown a r e  I l m l t e d  t o  t h o s e  t h a a t  w e r e  o b s e r v e d  t o  have hook s c a r s .  
E c s e n t ~ a l l ,  100% o f  t h e  a d u l t  s t e e l h e a d  c a o t u r e d  we re  measured ,  
and  numbers shown a r e  t o t a l s  c a p t u r e d  t h a t  b o r e  hook s c a r s .  



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 obserV/ed 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 1982-83 season during the period December 16 
through December 22, and again from January 28 to the end of the 
counting season. During these periods 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 into the Shasta River appeared to be 
bimodal with fall (October-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. In 
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 observed at the SRFCF in large 
numbers and no run-timing patterns were ohserved. During the 
1980-81 season 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 but two fish were counted prior to December 31. 
Highest counts were recorded the two-week period ending October 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 rounted (Table 27). 
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TAGLE 3 7 .  S t e e l h e a d  Count;. S h a s t a  Rit.!er i ~ s h  C i ~ u n t  ~ n g  F a c i l  I t ~ ,  
1777-78  T h r o u g h  1832-83 Seasons  

C o u n t  i np  Numbers  
S e a s o i  p e r  i ad A d u l  t s  H a l f - o o u n d e r s  T o t a l  

1??7.,'?8+' 9.,/1,'7? - 11..'12,/77 - b/ - b,' 268 

1 Y E 1 / 3 2 ~ '  5./1/81 - 1/5/82 21 E 10  235 

1?6Z '63a /  9/3/22 - 2/24/83 2 , 0 6 0  ?a 2,156 

TDSALS 6 ,  E55 

a/ Season c o u n t  i n c o m p l e t e .  - 
b/ A d u l t ;  a n d  h a l i - p o u n d e r 5  w e r e  not  r e p e r a t e d  - 



Due t o  t h e  p r o b l e m  o f  making c o m p l e t e  s t e e l h e a d  c o u n t s  a t  t h e  SRFCF 
i n  a l l  y e a r s  b e c a u s e  o f  h i g h  s t r e a m  f l o w s ,  t h e  a v e r a g e  a n n u a l  r u n  
s i z e  f o r  t h e  S h a s t a  R i v e r  f o r  a l l  s i x  s t u d y  y e a r s  i s  n o t  a v a i l a b l e .  
A c c u r a t e  c o u n t s  w e r e  h e l i e v e d  t o  have b e e n  made o n l y  d u r i n g  t h e  
1979-80 ,  1980-81  a n d  1982-83 s e a s o n s .  D u r i n g  t h e s e  t h r e e  s e a s o n s ,  
t h e  r u n  a v e r a g e d  1 , 9 9 4  a d u l t  s t e e l h e a d .  

H a l f - p o u n d e r  s t e e l h e a d  were r e c o r d e d  s e p a r a t e l y  from a d u l t  
s t e e l h e a d  d u r i n g  a l l  s e a s o n s  e x c e p t  1977 and  c o m p r i s e d  3 . 4 %  ( 2 5 2  o f  
6 , 5 8 7 )  o f  t h e  s t e e l h e a d  col.inted d u r i n g  t h e  1978  t h r o u g h  1982 
s e a s o n s .  

S i z e  o f  F i s h  

S t e e l h e a d  l e n g t h  f r e q u e n c y  d a t a  was c o l l e c t e d  a t  t h e  S R F C F  o n l y  
d u r i n g  t h e  1982-83 s e a s o n .  S i x t y - s i x  f i s h  were  measured  which  
a v e r a g e d  5 5 . 4  cm ( 2 1 . 8  i n . )  FL and  r a n g e d  f r o m  43 t o  69 cm ( 1 6 . 9  t o  
27 .2  i n . )  F L .  

I n c i d e n c e  o f  T a g s  and  H a t c h e r y  marks 

D u r i n g  t h e  1977-78 t h r o u g h  1982-83 s e a s o n s  20 t a g s  a p p l i e d  t o  
s t e e l h e a d  d u r i n g  o u r  l o w e r  Klamath R i v e r  s e i n i n g  o p e r a t i o n s  w e r e  
o b s e r v e d  ( T a b l e  2 8 ) .  Only one h a t c h e r y  f i n - c l i p p e d  s t e e l h e a d ,  a  
1978  BY TRH r e l e a s e  which had been t a g g e d  d u r i n g  t h e  1980-81 l o w e r  
Klamath R i v e r  s e i n i n g  o p e r a t i o n s  was o b s e r v e d  t h e  same s e a s o n  as  
t a g g e d .  

Bogus Creek 

The B C F C F  on Bogus Creek  ( l o c a t e d  0 . 6  km 1 0 . 4  m i l e ]  u p s t r e a m  f r o m  
t h e  m o u t h )  was o p e r a t e d  d u r i n g  t h e  1981-82 a n d  1982-83 s e a s o n s .  
The f a c i l i t y  was i n s t a l l e d  p r i n c i p a l l y  t o  e n u m e r a t e  t h e  f a l l  
c h i n o o k  sa lmon  r u n ,  however ,  e a r l y  e n t e r i n g  s t e e l h e a d  were  
a d d i t i o n a l l y  t r a p p e d .  Dur ing  t h e  1981-82 s e a s o n  t h e  B C F C F  was 
o p e r a t i o n a l  f rom Sep tember  16 t h r o u g h  November 5 ,  1 9 8 1 .  The 
f o l l o w i n g  s e a s o n ,  1982-83,  t h e  BCFCF was o p e r a t i o n a l  f rom S e p t e m b e r  
1 6  t h r o u g h  November 4 ,  1 9 8 2 .  

Run T iming  

D u r i n g  t h e  1981-82 and  1982-83 s e a s o n s ,  s i x  and  2 6  a d u l t  s t e e l h e a d ,  
r e s p e c t i v e l y ,  were  t r a p p e d .  A l l  o f  t h e  s t e e l h e a d  were  t r a p p e d  
a f t e r  O c t o b e r  4 a n d  n o  peak e n t r y  p e r i o d s  w e r e  d i s c e r n i b l e .  

Run S i z e  

R u n - s i z e - e s t i m a t e s  were  n o t  d e v e l o p e d  s i n c e  t h e  B C F C F  was 
o p e r a t i o n a l  f o r  o n l y  p a r t  o f  t h e  a n n u a l  s t e e l h e a d  r u n .  



TABLE 2 3 .  Re lease  and  R e i o n e r y  Data  t o r  S t e e l h e a d  Tagged D u r ~ n p  t h e  
Lol.oer K lama th  R i ' j e r  (I.Jauke1 C r e e k )  S e i n i n g  Ope ra t  i o n 5  and  

Recove red  a t  t h e  Shast: R i v e r  F i r h  C o u n t ~ n g  F a c ~ l i t ~ .  
1777-75 T h r o u ~ h  1732-93 Seasons. 

Numher o f  
Tagged 
S t p e l h e a d  R e c o ~ ~ e r ?  FL Days a i  l i b e r - 7  

Se . scn  @ b s e r s , j d  a,' Mean ' ~ a n ~ e :  (crn:) Mean r r a n o e i  

a,, fil l t a g s  were  r e c o v e r e d  i n  t h e  same sea ron  t h e  f i s h  were  t agged .  - 
b/ Tag number was o b s e r u e d  f o r  o n l y  one o f  t h e  r e c o v e r e d  f i s h .  - 
c i  One f i s h  was LP f  i n -ma rxed  (13?3 BY THH r e l e a s e ! .  - 
d..' Tag  number; we re  o b t a i n e d  f rom t h r e e  o f  t h e  i ! u e  f i s h .  - 



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 bimodal with major peaks 
occurring in the fall (October-December) and spring (January-March) 
(Figure 21). However, during the 1977-78 and 1979-80 seasons two 
spring peaks were observed. The fall peak generally occurred 
during the period 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 (0.5 m) downstream from Iron 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 exception 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. In 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 t h e  December through January period; water temperatures 
fluctuated slightly and generally began increasing in February or 
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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 period, 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 
spcing. 

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 season. 

During the six seasons, the mean length of steelhead entering IGH 
averaged 49.8 cm (19.6 in.) FL, and ranged from 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 personnel reported trapping a 
45 cm (17.7 in.) FL steelhead 153 d after it had been tagged in the 
lower Rogue 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 1977-78 
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 IGH-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 released from IGH and 
TRH were observed at IGH during the 1977-78 through 1982-83 seasons 
(Table 34). 



TABLE 3G. Fo rk  L e n g t h s  o i  S t e e l h e a d  S a m ~ l e d  3: I r o n  G a t e  H a t c h e r ? ,  
1777-7Q Th rough  1:>:32-33 Srason5  

Number 
Sei:on Mean FC ' r a n q e ,  :ml Samo l e d  

a,' Plot a . i a 1 1 a b l e .  - 



Plumbers t r a p p e d  
Season F a l !  a,: S o r  !no h,' T o t a l  

?7?-78 1 , 2 1 4  3,177  4 : c ! i  

1973-77 77 1 1 , 3 0 8  2 , 0 7 9  

1979-60 514 1 , 1 2 7  1 , 6 5 1  

lU80-31 359 8 8 3  1 , 2 4 7  

1931 -a2  1 , 9 0 2  3% 2 , 2 6 1  

1992-83 1 , 2 5 7  1 , 4 3 5  2 , 7 0 3  

TOTALS 5 ! 0 1 3  3 . 3 2 4  1 3 , 3 5 2  

N E R A G E S  1 , 0 0 5  1 , 3 8 7  ? , 3 " 2  

a; F a l l  t r a p p i n g  p e r ~ o d  e x t e n d s  f r o m  September t h r o u g h  December. - 
b..: S p r i n g  t r a p p i n g  p e r i o d  e x t e n d s  f r o m  J a n u a r y  t h r c u g n  A p r l i  . - 



TAELE 31.  F o r k  L e n g t h s  o i  M a r k e a  S t e e l h e a d  Obze rved  a t  I r o n  Gar? Hatc'er..,. 
I ? ? ? - 8 0 ,  1980-2!  and  1882-83 S e a i o n s  a.' 

a,' N o t e :  No d a t a  a v a i l a b l e  f o r  1981-82  season .  - 
b,' L e t t e r s  i n  q u o t a t ~ o n  ma rKs  d e n o t e  +ree:e brand; a p p l i e d  t g  - 

m a r k e d  < ; i i ~ - i :  i p p e d :  :i;h. 



TABLE 3 2 .  l i umbe rs  and  F o r k  L e n g r h r  n i  S t e e l h e a d  Tagged  b u r i n ?  Loiuer 

t i l a m a t h  R i v e r  <!:aukel C r e e k !  S e i n ~ n g  Ope ra t  i m s  
and  T r a p o e d  a t  I r o n  G a t e  H a t c h e r y ,  

1977-78 Yhrouoh 1982-93 S e a r o n r  



TABLE 9 3 .  O c c u r r e n c e  o f  F i n - m a r k e d  S t e e l h e i d  i t  I r o n  Ga t?  H a t c h e r y ,  
1977-78 Th rough  1 9 8 1 - 8 3  S e a ~ s n s  

Season Number o f  
s t e e l h e i d  r iumber o f  f ! n - m a r k e d  s t e e l h e a d  t r a o t t e d  c...,' 
t r a p p e d  I GH TRH D t h s r  T o t a l  

a/ O r i g i n  o f  f i s h :  IGH = I r o n  Gate  H a t c h e r y ,  TRH = T r i n i t r  R i v e r  H a t c h e r y ,  - 
O t h e r  = C o l e  R ~ u e r s  H a t c h e r y  and rnarKs o f  u n i d e n t i f ~ a b l e  o r i g i n .  

b,' Number i n  p a r e n t h e s e s  i s  p e r c e n t  o f  t o t a l  s t e e l h e a d  t r a p p e d .  - 
c.,' A l l  o f  t h e s e  f i s h  we re  c l a s s i f  l e d  a s  h a v l n g  d o r s a l  f i n  c l i p s  b u t  (were - 

p r o b a b l y  m t s i d e n t i f i e d  b:, i n e x p e r i e n c e d  iwo rke r s .  







T r i n i t y  R i v e r  W e i r s  

Dur ing  t h e  1977-78 s e a s o n ,  a  t e m p o r a r y  f i s h  t r a p p i n g  a n d  mark ing  
w e i r  was o p e r a t e d  a t  t h e  U. S .  F o r e s t  S e r v i c e  ( U S F S )  T i s h  Tang 
Campground ( k m  9 4 ,  RM 5 8 ) .  D u r i n g  t h e  r e m a i n i n g  y e a r s  t h e  w e i r  
s i t e  was moved u p s t r e a m  n e a r  Wi l low Creek ( k m  1 0 8 ,  RM 6 7 ) .  
B e g i n n i n g  w i t h  t h e  1978-79 s e a s o n ,  a  s e c o n d  w e i r  was i n s t a l l e d  a n d  
o p e r a t e d  e a c h  s e a s o n  n e a r  J u n c t i o n  C i t y  ( k m  1 2 8 ,  RM 7 9 . 5 ) .  

Run T iming  

I n f o r m a t i o n  on s t e e l h e a d  run t i m i n g  a t  t h e  T r i n i t y  R i v e r  f i s h  
t r a p p i n g  and m a r k i n g  w e i r s  is  d i f f i c u l t  t o  a s s e s s  d u e  t o  t h e  low 
number o f  s t e e l h e a d  t r a p p e d  e a c h  s e a s o n .  A t  Wi l low Creek  ( k m  2 0 8 ,  
RM 6 7 ) ,  t h e  e a r l i e s t  s t e e l h e a d  were  t r a p p e d  d u r i n g  t h e  week e n d i n g  
Augus t  5 when t r a p p i n g  a c t i v i t i e s  were  i n i t i a t e d .  A d u l t  s t e e l h e a d  
were  u s u a l l y  t r a p p e d  t h r o u g h o u t  t h e  l a t e  summer and f a l l  u n t i l  h i g h  
s t r e a m  f l o w s  p r e v e n t e d  o p e r a t i o n  of t h e  w e i r .  Only  d u r i n g  1 9 8 0  was 
a  peak i n  t h e  run t i m i n g  e v i d e n t  when 104 s t e e l h e a d  were  t r a p p e d  
t h e  week e n d i n g  O c t o b e r  1 4 .  

A t  t h e  J u n c t i o n  C i t y  w e i r  s i t e  ( k m  218,  R N  7 9 . 5 )  i n s u f f i c i e n t  
numbers o f  s t e e l h e a d  w e r e  t r a p p e d  i n  most  s e a s o n s  t o  make any  
o b s e r v a t i o n s  r e g a r d i n g  s t e e l h e a d  r u n  t i m i n g  a t  t h a t  l o c a t i o n  ( T a b l e  
3 5 ) .  I n  mos t  y e a r s ,  t h e  w e i r  d i d  n o t  r e m a i n  i n  p l a c e  t h r o u g h o u t  
t h e  s t e e l h e a d  m i g r a t i o n .  Dur ing  t h e  1978-79 s e a s o n ,  however ,  t h e  
w e i r  r emained  i n  p l a c e  t h r o u g h o u t  t h e  s e a s o n  a n d  t h e  m a j o r i t y  ( 6 4 %  
o f  1 8 1 )  s t e e l h e a d  w e r e  t r a p p e d  d u r i n g  November. 

S i z e  o f  F i s h  

The mean l e n g t h  of s t e e l h e a d  t r a p p e d  a t  t h e  Wi l low Creek w e i r  
r anged  f rom 5 0 . 4  t o  5 7 . 0  cm ( 1 9 . 8  t o  2 2 . 4  i n . )  FL d u r i n g  t h e  
1977-78 t h r o u g h  1982-83 s e a s a n s  ( T a b l e  3 6 ) .  

A t  J u n c t i o n  C i t y ,  mean l e n g t h  o f  s t e e l h e a d  t r a p p e d  f c r  t h e  1978-79 
t h r o u g h  1982-83 s e a s o n s  r a n g e d  f rom 46.6 t o  60 .2  cm ( 1 8 . 3  t o  23.7 
i n . )  FL ( T a b l e  3 6 ) .  

I n c i d e n c e  of Marks a n d  Tags  

Four ( 0 . 4 %  o f  9 0 3 )  t a g g e d  s t e e l h e a d  were  t r a p p e d  a t  Wi l low Creek  
w e i r  d u r i n g  t h e  s i x  s e a s o n s  of t r a p p i n g  ( T a b l e  3 7 ) .  T h r e e  o f  t h e  
t a g g e d  s t e e l h e a d  had b e e n  t a g g e d  d u r i n g  l o w e r  Klamath  R i v e r  s e i n i n g  
o p e r a t i o n s .  A l l  were  r e c o v e r e d  d u r i n g  t h e  same s e a s o n  a s  t a g g e d .  
The f o u r t h  t a g g e d  s t e e l h e a d  was t r a p p e d  i n  1979  and had been  t a g g e d  
a t  t h e  Wi l low Creek w e i r  s i t e  t h e  p r e v i o u s  s e a s o n .  

T h r e e  ( 1 . 4 %  o f  2 1 1 )  t a g g e d  s t e e l h e a d  were  t r a p p e d  a t  t h e  J u n c t i o n  
C i t y  w e i r  d u r i n g  t h e  f i v e  yea:s o f  & - - - - -  L L a p p i n y  i T a b l e  3 8 ) .  Two f i s h  
had been  t a g g e d  i n  t h e  l o w e r  K l a n a t h  R i v e r  s e i n i n g  o p e r a t i o n s  



1  0 1  0  June n / s  '. 

Seo t a m e r  n /s  1 rw s g.: 0  

O c t o b e r  n '5 : o n ' s  9 0 1 

November n / s  l i e  n/; 11 n / s  n.'; 

December n.'r 1  U 10 0 n/s n,'s 

J a n u a r y  n . ' ~  20 ni's n /; n / r  n/s 

F e b r u a r y  n i s  9 n/s  n.'; n.': n l  s 

a/ j u n c t i o n  C i t y  We i r  n o t  o p e r a t e d  d u r i n g  1977-78 season - 
b.,' W e i r  o p e r a t i o n a l  Mar  9 :  1979 t h r o u g h  M a r c h  2 9 ,  1977.  - 
C/ W e i r  o p e r a t  i n n a l  Pa:, 12 t h r o u g h  A u g u j t  3 !  1777,  and - 

December 1 2  t h r o u o h  22! 1977.  
15 t h r o u g h  l louember L .  1 9 9 0 ,  i n d  i,' W e i r  o p e r a t  I o n a l  Nay - 

December 3-4 ,  1980.  
e..' IUe i r  o p e r i t  i o n a l  Ma:, - 
f.:' W e i r  o p e r a t i o n a l  Kay - 
g.,' n,/s = n o  sarnpl i n g .  

1 '  t h r c u g h  O c t o b e r  2 ,  1181.  
1 4  t h r o u g h  O c t o b e r  23,  1%:. 



'ABLE 2s. 3ean Fork Leng ths  ~f j t e e ! h e a d  - : i o ~ e l  a: i r i n i i y  Rimxr I i e i r ? ,  
1977-73 - h r a u ~ n  !982-E; Seasons 

J i l l m  Creek Junction ,:i l? 
Spacor Unmarxea F ln -nar l ted  Combliled UnmarKed F n - n a r k e c  Cmetn?~ 

1977-:9 J 55.0 54.8 

59.0 
( 4 8 - 7 2 )  
i l l ? )  

a5 .i( 
(59-75) 

15) 

45.e 
(42-51) 

( d )  

60.0 
(53-d?) 
i?) 

53.3 
(48-61)  

( 3 )  

a/ T h i s  season :he w r  l o r a t ~ o n  war  T i s h  Tang Canopraa-0 ( r i u e r  kn 22) .  - 
b/ The !hree f i g u r e s  shwn f o r  each c a t e q a r r  and seascn a r e :  i! Medn f a r k  l e n g i h ;  - 

2 )  Form l e n g t h  range i c m ) ;  3) Number o f  f ~ s h  s a p l e d .  



TAELE 2 7 .  i4umber; o i  Tagged  S t e e l h e a d  ?:ecaD! ' i red a t  l i i l l o w  i r e e l c  U r i r .  
T r i n i t y  R i v e r ,  1777-73 T 5 r o u a r  1983-83 Seascns  

T o t a i  Taqged  i i s h  
s t e e l  h e a d  T a q g e l  f ! s h  s i z e  a t  I l ean  day: a t  

S e a c o n  t r a o o e c  t n  t a t a t  r ec t x re ,~ ' r  18kter .w ( r a p c e  I 

TOTALS 703 3 

3 .  - h i s  season  t h e  w e i r  l o c a t l o r ,  was a t  T i j h  T i n g  C m p s r o u n d  ! r i ' ! c ;  %m 22! - 
b/ Tagged d u r i n g  f a i  l 1977 l o w e r  K l ama th  R i ' l e r  i l k u k e i  Creek.]  s e i n i n g  - 

o p e r a t t o n s .  
c,,' One f i s n  t a g g e d  d u r i n g  f a l l  1879 loruer i t l a m a t h  R i v e r  (Uauke !  L r e e K b  - 

s e i n i n g  o p e r a t i o n s  and one f i s h  t agged  d u r i n g  t i l l  !"79 W i l l o w  Creek 
1.deir t r a p p i n g  a n d  t a g g i n g  n p s r a t i c r ~ s .  

d.. Tapped d u r i n g  f a l l  19P? l owe -  b l a m a t h  R v e r  U a u i t e l  C r e e $ >  s a i n i r , ~  - 
o p e r a t i o n ? .  



T o t a l  Taggeo 
s t e e i h e s , :  Tagged i i s h  f i s i i  E I Z ?  Mean d a / f  a t  

Srazar t  t r a ~ o e ?  ~n : o i l !  a t  r e c r y e r : ,  1 i b e r t - ,  , ; r % n o e '  

3." n/s = n c  sampl I n g .  - 
b.i Tagged  d u r i n g  f a l l  117? l o w e r  K l a m a t h  P i v e r  i 3 a u l i e l  C r e e k ' !  - 

s e i n i n g  o p e r a t i o n s .  
c...:' Tagged j u  ODFW, September 1977, Roque R i v e r ,  O r t g o n .  - 



during the same season. One steelhead tagged and released in the 
Rogue River in September 1977, by the Oregon 3epartment of Fish and 
Wildlife (ODFW), was trapped in 1978. 

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

Trinity River Hatchery 

Run Timinq 

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 to January 1. 
During the 1980-81 and 1981-82 seasons, 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 to 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 steelhead 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 C 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 a £  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 





T a b l e  40.  Number; o f  S t e e l h e a d  E n t e r i n g  T r i n ~  t /  R i v e r  Hatcher: , ,  
11-7-75 T h r o u g h  1982-33 Seasons  

S t a n d a r d  Numbers o f  s t e e l h e a d  t r a o p e d  
week 1177-79 1973-70 1G79-30 1980-El 1731-83 1 732-?3 

O c t .  1- 7 3 
E-14 0 

15-21 2 1 J 

22-28 1 0 4 
2 7 -  4 3 1 2 

Nov. 5-11 2 0 I 5 
1.7-1" 

L ,> 2 0 2 4 
19-29 0 2 1 10 2 4 1 
'76- 7 - - 1 2 1 1 9 11 1 ? 

D e c .  3- 9 2 U 0 51 6 I 0 
10-16 - 7 0 0 d 99  u 15 13 
17-23 1 4 0 330 435 I !  2 A 

24-31 0 1 3  4 443 130% L ,  
r 7 

J a n .  1- 7 44 7 0 9 6 21 - ? 

8-14 45 1 2  0 161% 41 25  
15-21 32 5 1 0 182 17 29 
22-28 1 lt 34 ! 179 18  75 
27- 4 0 3 2 3 8 17  120 

F e b .  5-11 1 1 0 46 24 51 3 

12-18 0 4 6 4 21 3 7 2  136 
1-25 3 6 2 255* 89 7 7 4 4 
26- 4 1 9 199 2 6 13  4 0 101 

War .  5-11 72 l i d *  15 4 1 39 2 7 
12-19 20 d C 4 0 2 ,? 1 3  3 0 
19-25 9 4 5 7 1 3 5 
26- 1 4 1 ? 10 3 3 

A p r .  2- 8 4 4 1 
7-15 1 9 

16-22 1 

TOTALS 225 683  3 E Z  2 , 0 1 9  1 , 0 0 7  715 

* M e d i a n  e n t r ; /  w e e k .  



M 

162330 7 14'21'28 4 I ' 1 8 2 5 2 '  9 '1623'31 7'14'21'28 4 '11 '18 '25 4'11'18'25' 1 ' 8  '1522' 
SEP OCT k O V  OEC J A N  FEB 1.4 A R APR 

5 0  

3Br25F9 1 6 ' g 3 1 '  7'14'21'281 4 11'18'25 4 11'1825' 1 '  8 '15 '?$ 
SEP OCT NOV DEC JAN FEB UAR APR 

2.5 

a 
: :  , , , , , , , , , , , , , , :;i 
100 

W 
50  

J 
W 
W + 1 6 2 3 3 0 7 1 4 2 1 2 8 4  1 1 1 8 2 5 2 9 1 6 2 3 1 7  4 2 1 2 8 4  I1 1 8 2 5 4 l l l 8 2 5 1  8 522 

m SEP OCT NOV DEC JAN FEB MAR APR 

LL 211 

1980-81 

2001 1982-83 

150- N:715 

100- 

50'  

SEP OCT NOV CEC FE8 MAR APR 

WEEK ENDING 

a 
~~1 150- 
m 
2 100- 
3 

50- 

4 3 1  r-7 

F i g u r e  23 .  !:ur.ber of s t e e l h e a d  t r a p r e d  at  T r i n i t y  R i v e r  H n t c i e r p  by s t a n d a r d  
v e e k  d u r i n g  t h e  197717s through 1971/33 seasons.  

N=2.019 

. 

200. 

150- 

100- 

50' 

SEP OCT NOV DEC J A N  F E B  MAR AP 
16 2 3 3 0 ' 7 ' 1 4  21'28 4 

1981-82 
N : 1,007 

SE? OCT NOV DEC JAN FEB MAR APR 
16'23'3€'7 '14'21'28' 



1 9 7 8 - 7 9  1 -20 u 4 0 0 0  

150- N'683 
I ~ ~ l I , ,  

-15 3 3COOz 

I00 - 8 3 

( ( 1 4  

I I 1 i I I I I '  

5 0 ~  

+ 6 

16'23'30'7 '14~21'28'4 '11 '18'25'2 '9 '16'23'31' 7114'21'28' 4'11'18'25' 4'11'18'25' I ' 8 ' 1 5 ' 2 1  
SEP O C i  NOV OEC JAN FEE MAR APR 

1 1 1  I  I - 1empera:ure range 'C 

a -no .o f  Slselhsod 

' 5 0  

l o o -  

M - 

1 9 7 7 - 7 8  - F l o w  (C.F.S.) 

N=285 

1 1  ' 1  I ;  , ) ( , I  
l , , , . , 6 3 ' # k t  I ( ( t 1 I  I 

- I 1 i LL 

1 9 7 9 - 8 0  

150- N:382 
a 

100-1 1 I I  I ;  

16'23'30'7 '  142i  2 8 ' 4 ' 1 1 ' 1 8 2 5 ' 2 '  9 ' 16 '23 '31 '7 ' 14 '21 '2~ '4 ' 11  ~ 18'25' 4'11 '18 '25  1 ' 8  '15'22' 
SEP OCT N OV OEC J A N FEE MAR APR 

W 
50. 

-I 
W 
j 

l , I ( I  1 1 1 , , 1 I l t 1 1 ~  

/ a . n +! 

x 

L L  ' 
1 9 8 0 - 8 1  

W 
t- 

16 ' 2 3 ' ~ ' 7 ' 1 4 ' 2 1  '28 '4  ' I1 '18 '25'2 ' 9  '16'2331'7 '14'21'28'4 ' 1 1  '18 '25'4 '11'1825'  1 ' 8'15'22 

v, SE P OCT NOV DEC JAN FEE MAR APR 

150- 
m 
2 100-1 
3 

50-  

200- 

1 5 0 ~  

50- 

FIGURE 2 4 .  Number o f  s t e e l h e a d  t rapped a t  T r i n i t y  River  Hatchery,  and s t r e an f lows  
and water t empera tures  i n  the T r i n i c j -  Rivei- near  Trini:... Eiver  Uatchery 

50  . +-hi-l\ 5 + u q l O O O e  ! 

N=2,019 

I I I I I , ,  

F 

1981-82 
N=1,007 

1 0 0 - ' ' I I I , I L ~ I ,  

200- 

0 -  

50- 

W 

16'23'30'7'14'21 ' 2 8 ' 4 '  11'18'25'2'9'16'23'31' 7 ' 1421 '28 '4  ' 1 1 '  18'25'4'11' 18'25' 1 ' 8 '15 '22 
SEP OCT NOV OEC JAN FEB MAR APR 

16'23'30'7 '14'21'28' 4 '  1 1  ' I 8  
SEP OCT NOV DEC JAN MAR APR 

1982-83  

N-715 

1 0 0 - ' ' I  1 1 , , 1 1 , ,  , , ,  . I 5 

r - l l  
I- 

a 

16'23'30'7 '14'21 28 '4  '11'18'25'2'9 
SEP 0 CT NOV DEC JAN FEB UAR APR 

WEEK ENDING 

W 
t- 

1 6 ' 2 3 ' ~ ' 7 ' 1 4 ' 2 1 2 8 ' 4 ' 1 1 ' 1 8 ' 2 5 2 ~ 9 ' 1 6 ' 2 ~ 3 1 ' 7 ' 1 4 ~ 2 1 ' 2 8 ' 4  '11'18 25 4 I 1  18 25 1 8 ' 1522  

v, SE P OCT NOV DEC JAN FEE MAR APR 



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 
season 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 occurred 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. 
Throughout this time period, maximum and minimum water temperatures 
varied less than 0.5 degrees C and ranged from 7 to 8.5 degrees C 
Figure 24). 

During the 1982-83 season, a similar pattern of steelhead entry and 
stream flows as observed in 1981-82 was observed. Steelhead entry 
into 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 seasons ranged from 25 to 81 cm (9.8 to 
31.9 in.) FL. 





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 d (range 70 to 194 d). The three steelhead recovered at TRH 
which had been tagged the previous season were at liberty an 
average of 466 d (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 1980-81 and 1981-82 
seasons, six and two IGH-origin marked steelhead were observed. 

The majority (92.3%) of steelhead observed 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 to 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 4 5 ) .  

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 ta 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 boat 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 4 2 .  Numbers  o f  5 t e e : h e i d  Tagged  Our i n g  L a g e r  K i  m a t h  R ~ u e r  Se i r, i n g  
Operations (WauCel C r e e K l  a n d  T r a p p e d  a t  T r i n l  t ?  R i v e r  H a t c ! [ e r r ,  

19-7-73 i h r ~ u g h  196?-33 Seasons  

R e c a p t u r e  Y e a r  
season t a q q e d  

T a g s  i n o  R e c w e r ; ;  
mean FL mean F L  Mean d a ? i  a t  

Number ! r a r t q e j i  cm:~ ? r a n o e : ) < c m ~  l i h e r t -  ' r a n c e l  





TABLE 4 4 .  Occu r rence  o f  F i n - m a r k e d  S t e e i h e a d  a t  T r i n i t y  R i v e r  H a t c h e r ? ,  
1077-78 Through  1982-23 Seasons 

Season Number o r  
s t e e l h e a d  I hmbe -  o r  ' ; n -ma rked  s t e e l h e a d  t r a n a e d  a /  
t r a p p e d  I G h  TRH O t ; ? r  T3131 

a,' O r i g i n  o f  i ~ s h :  IGh = l r o n  G a t e  Hatcher:.,, TRH = T r i n i  t v  R i v e r  H a t c h e r y  - 
b/ Number i n  p a r e n t h e s e s  i s  p e r c e n t  o f  t o t a l  s t e e i h e a d  t r a p p e d .  - 



a,," T h ~ s  seasun t h e  IJi l l o w  CrreK Weir w a s  l o c a t e d  a t  T i r h  Tang - 
Campground i r  i v e r  Km 2 2 )  ; n o  t r a p p i n g  o c c u r r e d  a t  
J u n c  t  i c'n S I t Y .  



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 Department of Fish and 
Wildlife (ODFW) on the lower Rogue 3iver 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% (5 
of 68) in 1978 for nonreward-tagged fish released at Willow Creek 
to 12.7% (23 of 181) for nonreward-tagged fish released at the 
Junction City weir the same season. During the last two seasons, 
1981-82 and 1982-83, $10 reward tags were used and return rates for 
fish tagged and Eeleased at the Willow Creek weir site were 11.5 
and 11.9%, respectively. 

Angler Effort and Harvest 

No attemut was made to estimate total anslins effort for the > - 
Klamath River basin. 



T a b l e  46 .  A n q l e r  E i i o r t  and  S t e e l h e a d  S a m ~ l e d  i n  t h e  Lower K l a m a t h  
R ~ u e r  C r e e l  Census,  1 9 7 - 7 3  Th rough  1982-93 Seasons a,' 

T o t a l  
A n g l e r  h o u r s  n > t e e 1  h e i d  c b s e r n e d  !i i s h / h m r i  

Sea ion  t r  i  us  b' f i s h e d  Adu l  i s  H a l f  - p o u n d e r s  

TOTALS 6 0 , 5 1 0  202 ,327  ? , $ I 5  18,344 

a/ A l l  s a m p l l n g  tooK p l a c e  be tween t h e  U.S. Highwav 101 B r i d g e  ( r i v e r  km 5:) - 
a n d  B l a k e s  R i f f l e  ! r i v e r  km 11: ) .  I n  a d d i t i o n  t o  ang le r :  f i s h i n g  t h i s  
r e a c h !  c r e e l  samp les  i n c l u d e d  b o a t  a n g l e r s  l a n d i n g  w i t h l n  t h e  samp le  a r e a  
bu t  f i s h i n g  bet ldeen B l a k e s  R i f f i e  a n d  J o h n s o n s  ( r i v e r  km 3 9 : ) .  

b/ Because  some a n g l e r s  make more t h a n  one t r i p  d u r i n g  a s i n g l e  i i s h ~ n g  - 
d a y ,  d a t a  a r e  s t r a t t i l e d  t o  r e t l e c t  s i n g l e  t r i ps , 'da r .  



T a b l ?  37 .  E s t i m a t e d  T o t a l  A n g l e r  E r i o r t  and S t e e l h e a d  C a t c h  f r o m  t h e  
Loruer K l  m a t h  R I  u e r  , 1977-73 T h r o u a h  1982-83 Seasons 2.. 

T o t a l  
A n g l e r  a n g l e r  S t e e i n e a d  c i t c h  s f ~ s n , h o u r '  

Season t r l n s  h o u r s  A d u l  ? E  H a l f  -pounder;  

Auerage  4 1 , 5 2 4  154, '70 3 .235  6,325 

a/ I n c l u d e s  a l l  ang le r ;  i i s h i n g  t h e  a r e a  f r o m  t h e  m o u t h  u p s t r e a m  t o  - 
K lama th  G l e n  ( k m  8 . 0 ) ,  and  b o a t  a n ~ l e r s  l a n d t n g  f i s h  be tween 
K lama th  G l e n  and  J o h n s o n ' s  ( r i v e r  Km 3 9 ) .  

b!' C ree l  census  n o t  d e s i g n e d  t o  p r o v i d e  t o t a l  e s t i m a t e s  o f  a n g l e r  - 
e i f o r t  and h a r v e s t .  



TABLE 48.  Nunlbers  and Cize; o f  S t e e ! n e a d  Tagged  D u r i n c  t he  Loruer K1ama:h 
R i v e r  i l dauke l  CreeK.1 S e i n i n g  O o e r a t i o n s  Obserued i n  Lower  

K larnath R ~ u e r  C r e e l  Cen5us Sample.. 
1977-73 Th rough  1982-23 Season; 

Number Pecouer,, Da ta  
e t f e c t i v e i u  Mean FL Mean da:;r a i  

C . e ~ 5 o n  t a o o e d  Number ( r . n a e  icm! ! ! t e r t v  i r a n c e ,  

1891-92 L:' 790 12 n f a  n/a 

TOTALS 5 ,163  7 2  

a/ I n c l u d e s  a r e a  f r o m  U . S .  H i ghwa r  101  B r ~ d g e  ( r i v e r  krn 5 )  u p s t r e a m  - 
t o  B l a K e s  R i f f l e  ( r i v e r  Km 11: I .  

h/ n/a = n o t  n v a i  l a b l e .  - 
c.' I n c l u d e s  a r e a  f r o m  t he  K lama tn  R i u e r  mou th  u p s t r e a m  t o  - 

B l a k e s  R i f f l e  ( r i v e r  Krn ! I ] .  



TABLE 49. Numbers and  R e l a t l v e  R e t u r ?  Ra tes  o i  Fin-chpoed S r r e i k e a d  Obsert led i n  Lower i t l m a t h  P t u e r  
C r e e l  Census D u r n q  1977-73 Through 1982-93 Seasons 

Re lease  d a i a  Recoverv  Number r e t u r n e d  ' r e l a t ! ' ~ ?  r a t u r n  - a t e i  a! 
Hark&  Or i o i n u '  Da te  BY d/ Number F?!cmi w' 11977-78 1978-79 1079-50 I 9 8 0 - a l  !% l -8?  1 W - 8 3  ? @ t i 1  

O d d  IGH 4/77 1976 14,144 25-40 1 4  (9.9) 1 ( 0 . 7 1  0 
) 40 0 3 (2 .13  I ( 0 . 7 )  

TOTAL 14 (9.9) 4 !2.8:1 I ( 0 . i )  

Ad - iP  IGH 4 / 7 i  1976 429,106 25-40 I 0  (0 .2)  45 (1 .0)  5 (0 .1)  0 
) 40 0 1 (0 .0)  9 (0 .21 1 i 0 . 0 1  

TOTAL 10 ( 0 . 2 )  46 ( 1 . 1 )  1J ( 0 . 3 )  1 (0 .0)  

Ad-RP ;GH 4/77 1974 40,292 25-40 20 (5 .0)  I (0 .2 )  0 
! 40 0 7 (1 .7)  ? (3 .7 :  

TOTAL 20 (5 .0)  e (1.9; 3 ( 0 .7 )  

L U - N  IGH 4/78 1977 200,000 25-40 I d  ( 0 . 8 )  13 (0 .7 )  I !0.1) 
) 40 0 6 (0 .3 )  4 (0 .2)  

TOTAL 16 (0 .a)  19 (1 .0 )  5 (0 .3)  

D d d  IGH 4/79 1978 10,032 25-40 
) 40 

TOTAL 

LO IGH 4/79 1978 2!6,1?4 25-40 
) 40 

TOTAL 

N IGH 4/79 1978 119,264 25-40 
) 40 

TOTAL 

Ad-'T' 1GH 4/80 1979 58,047 25-40 
) 40 

TOTAL 

Ad-'H' IGH 5/80 1979 59,000 25-40 
) 40 

TOTAL 

Ad- '0 '  IGH 6/80 1979 53,OiO 25-40 
) 40 

TOTAL 



TWLE 49 .  Numbers and R e l a t i v e  R e t u r n  R a t e s  o f  F i n - c ! ~ p p e d  S t e e l h e a d  C x e r v e d  I n  Lower K l a n a i h  R l u e r  
C r e e l  Census O u r l n o  19'7-78 Through 1992-83 Seasons ( c o n t i n u e d !  

Re iease d a t a  R e c o u e r ~  Number r e t u r n e d  i r e l a t i v e  r e t u r n  r a t e )  il 
M a r W  O r i c i n v  Date BY d1 Number FL(cn1 el ! W - 7 3  1973-79 1979-90 1980-81 IPQI-32 !?92-53 Toi;l 

LV-'H' iGH 

LV-'0' i G t i  

L'J-'T' IGH 

LV-'X' IGH 

W ' T '  1GH 

W ' O '  IGH 

- IGH 

4/81 1?8C 

5/81 1980 

6/81 1980 

4/81 WILD 

4/62 1981 

5/92 1781 

6/82 1991 

25-40 
i 40 

TOTAL 

25-40 
j 40 

TOiAL 

25-40 
) 40 

TOTAL 

25-40 
) 40 

TOTAL 

25-40 
) 40 

TOTAL 

25-40 
) 40 

TOTAL 

25-40 
i 40 

TOTAL 

Ad-L'J TiRi 4/76 1974 46,221 25-40 0 
CRH 4/76 1974 102,947 ) 40 4 (0.9) 

TOTAL 4 (O,?! 

Ad-LP TRH 4/76 1774 13,750 25-40 0 
) 40 2 (1.5, 

TOTAL 2 (1.5)  

i c o n t n u e d  n e x t  page '  



'TABLE 39. Numbers and R e l a t i v e  R e t u r n  ga tes  o i  Fin-chppea S t e e l h e a a  Obse rved  i n  L w e r  K lama th  R i v e r  
C r e t l  h n s u s  C w n o  1 9 7 7 - i 8  Through 1782-53 'easons ! con !~nued )  I 

Re lease  d a t a  R e c o v t r ~  Number r e t u r n e d  ( r e l a t u e  r e t u r n  r a t e )  a,' 
Harich: O r ~ o i n ~ '  Date  8Y d! Number FL1cm) e' 1977-78 11978-79 I???-80 1980-31 1981-92 1982-a? T o t a l  

LU TRH 

LP TRH 

?d-RV TRH 

Id-L'J-RP TRH 

2d -N-LP  TRH 

W TRH 

.V-EP TRH 

3 - L P  TRH 

id-LII-R11 TRH 

id-LIJ TRH 

Id-RV TRH U-3/79 1978 14,813 

25-40 
1 40 

TOTAL 

25-40 
) 40 

TOTAL 

25-40 
) 4U 

IOTA! 

25-40 
40 

TOTAL 

2 5 4  
) 40 

TOTAL 

?5-40 
) 40 

TOTPL 

25-40 
1 40 

TOTAL 

25-43 
) 40 

TOTAL 

25-40 
) 40 

TOTAL 

25-40 
) 40 

TOTi7L 

25-40 
) 40 

TOTAL 13 (8 .81  4 (2 .7 )  I 7  (11.51 

( c o n t i n u e d  n e x t  oage) 



TAB!E 49. Numbers and R e l a t ~ u e  R e t u r i  Rate: o f  F t n - c l  i o u e a  S t e e l h e a d  Observe? i n  L a w  K l a m a t h  R ~ v e r  
C r e e i  Census O u r t n q  1977-3 Through  1982-23 Seasons ! c o n t t n u e d )  

Release d a t a  Recove ry  Number r e t u r n e d  i r e l a t ~ u e  r e t u r n  r a t e ,  u 
H a r W  O r ~ q i n c '  l a r r  Bi d/ Number FL(crn) e! 197:-iS :Q78-79 1979-20 I%%-81 1881-82 lP82-63 T o t a i  

RP TRH 4/79 1978 67,133 25-40 
) 40 

TOTAL 

A d - L U R H  d:80 iQ79 52.781 25-40 
) 40 

TOTAL 

Ad-RP i R H  I!-4/20 i?79 !8!365 25-40 
) 40 

TOTAL 

L'J-RP TRH 4iB0 !979 113,625 25-40 
) 4 0  

TOTAL 

N-LF TRH 4/80 1979 139,211 25-40 
) 40 

TOTAL 

Ad-LV TRH 4/81 lo80 81,136 25-40 
) 40 

TOTAL 

Ad-L'I-RP TRH 3/81 1979 28,943 25-40 
) 40 

TOTPL 

LU-RV TRH 4/31 lY8O 51,230 25-40 
) 40 

TOTA. 

i c o n t ~ n u e d  n e x t  page 1 



TABLE 45. Numoers and R e l a t ~ v e  R e t u r n  R a t e s  o f  Fin-cliooeo S t e e l h e a d  Observed i n  h e r  K l m a t h  R t v e r  
C r e e l  Census D u r i n g  1977-75 Through 1992-53 Seasons ( c o n t ~ n u e a )  

Re lease  d a t a  Recover? Numoer r e t u r n e d  ! r e I a t v e  r e t u r n  r a t e ,  a/ 
ttark'W O r ~ o i n c '  Oats  BY a' Number F L i c m i  U 1577 - i 5  1 ? 7 8 - i W W - %  1980-81 1981-32 1?8?-53 T o t a l  

RV TRH 4/81 1980 59,188 25-40 
) 40 

TOTAL 

Ad  TRH 4/81 1981 137,403 25-40 
) 40 

TOTAL 

Ad  CRH 4/7b 1974 ?3.500 25-40 0 
) 40 2 (0 .91 

TOTAL 2 (0 .91 
Ad-LO i/ CRH 4/70 1974 10?,947 

LP-U( C4H 4/77 1975 179,004 25-40 0 1 ( 0 - 1 )  
) 40 0 0 

TOTAL 0 1 !0.1) 

LP CRH 4/78 1976  176,600 25-40 
) 40 

TOTAL 

VJ-kt! CRH 4/81 1979 25-40 
) 40 

TOTAL 

Ad-LV CRH 4/82 1981 18,879 25-40 3 ( 1 . 6 )  3 il.t! 

Ad-RV CRH 4/82 I 9 5 1  20,139 25-40 1 !0 ,5 j  1 (0 .5)  

J i i e l a t i v e  r e t u r n  r a t e  = ( t h b ~ r  r e c o u e r e d  ./ Number r e l e a s e d )  x 10 ,000 .  - 
b/ L e t t e r s  i n  q u o t a t i o n  m a r k s  i n d i c a t e  f r e e z e  b rands  a p p l i e d  t o  m a r k e d  ( f i n - c l i p p e d )  f i s h .  - 
c/ IGH = I r o n  Gate  H a t c h e r y ;  TRH = T r i n i t y  R i v e r  H a t c h e r y :  CRH = C o l e  R i v e r s  Ha tche r?  iRogue R i v e r ) ,  Oregon. - 
d/ R = B r o o d  y e a r .  - 
e/ FL = F o r k  l e n g t h .  - 
f /  N o t e :  Ad-L'J marl( on 1974 BY s t e e l h e a d  u a s  d u p l i c a t e d  a t  CRH and  TRH, See s e c t i o n  o f  T a b l e  u n d e r  TRH f o r  numbers  

o f  marked  f i 5 h  r e c o u e r e d .  



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 
for 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 operations 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. 

DISCUSSION 

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 
August 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 October. The majority of adult steelhead generally 
passed our seining site by October 7 but small catches were 
occasionally made until seining was terminated in mid-October. 

During the 1977 to 1979 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 5 0 .  A n p l e r  R e t u r n s  o i  Taqs  A p p l i e d  t o  A d u l i  S t e e l h e a d  T i a g e d  i n  
Lower  K l a m a t h  R ~ u e r  !Waukel Creek:] S e i n i n p  O ~ e r a t i o n s .  

1777-7.5 T h r o u q h  1%8-$3 S e ~ s o n s  

TOTALS 3 !315  1,997 5.822 239 ( ,0 .3 !  96 ( 4 . 8 )  235 i 5 . B : l  

a i  I n c l u d e s  593 ; t e e l h e a d  c a p t u r e d  a n d  t a g g e d  bu R l a m a t h  R i v e r  P r o j e c t  - 
p e r s o n n e l  a t  Waukel  Creek  ! r i v e r  km 4 . B ) .  and ?!2 c a ~ t u r e d  b y  USFMS a t  
t h e  K l a r n a t h  R ~ u e r  m o u t h ,  a l s o  t a g g e d  bu K l a m a t h  R i v e r  P r o j e c t  p e r s o n n e i .  



TABLE 51.  E s t i m a t e d  Annua l  E x p 1 0 1 t a ~ : o n  Ra t25  o f  A d u l t  S t e e l h e i a  
i n  t h e  K i a m a t h  F t v e r  B a ~ i n  S u o r ?  F i s h e r i .  

1977-78  Throu;n 1 ? 8 2 - C  Seazone. 

Estimates 
Number o f  f i s h  Number o; e x 3 l o i  t a t i o n  

Season e t f e c ?  i v e i ~  t a q q e d  a,,,' ti.qs r e t r ~ r n e d  t..! r a t e  i l l i  

a,, C o r r e c t e d  f o r  5.0:i t a g p ~ n p  m o r t a l  i t ; l  i n  1877-78,  22:; i n  - 
1978-79,  15:! i n  1979-80,  and  8,0;! m o r t a l  i  t u  i n  r e m a ~ n i n g  y e a r s .  

b,' C o r r e c t e d  f o r  a n q i e r  nonresoonse  o f  35:! i n  1977-73, 25.! - 
i n  1978-7? ,  57:! i n  I ? ? ? - 8 0 ,  62:: i n  :PRO-81, b?:! n 1'91-82. 
and 53;: I n  1982-83; 2 t %  t a g  s h e d d ~ n p  i n  1977-78  and  4.2.:: 
i n  1178-79 ( N o t e :  T a g  s h e d d ~ r n g  n o t  a p r o b l e m  i n  s u b s e q u e n t  
y e a r s ,  due t o  u s e  o f  a different tag : ) .  



TABLE 5 2 .  E s t i m a t e d  Annua l  l n - r i o e r  S p o r t  F i s h e r r  H a r a ~ e s t  o i  
a d u l t  S t e e l h e a d  f r o m  t h e  K lama th  R i v e r  B a s i n .  

197'-79 T h r o u g h  1482-53 Seasons 

E s t i m a t e d  E s t i m a t e d  
i n - r  i v e r  e x p l o ~  t a t i o n  E s t i m a t e d  

Season r u n  s i z e  r a t e  h a r v e s t  



TABLE 53. D i s t r i o u t i o n  of A n p i e r  Catch o f  d c u i t  S tee iheaa  In  K iana th  R i v e r  B a s i n .  1977-78 Through 1932-83 Seasons y 

Number 
Season t a o m  

Mouth- 101- Johnson's- Wei tchpec- T r i o  i t y  Salmon S c o t t  Shasta 
101 Johnson's W e ~ t c h p e c  I r o n  Gate Dm R i v e r  R i v e r  R i v e r  RI'JPP 

r k m  0 - 5 )  f k n  5-39) (icm 39-70)  (km 70-306) b a s i n  b a s ~ n  b a s i r  bas 'n  Other T o t a l  

a/ Ease0 on r e t u r n s  bv a n g l e r s  o f  t a g s  appi  l e d  each f a l l  t o  a d u l t  s t e e l h e a d  d u r i n g  s e i n l n q  o p e r a t i o n s  i n  the - 
L a w  K l m a t h  R i v e r  a t  Idaukel Creek ( r i v e r  km 4 . 8 ) .  

b Number i n  p a r e n t r e s i s  i s  pe rcen tage  of t o t a l  c a t c h .  - 



The SRFCF was operational during the initiation 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 operational through February or 
March, the adult steelhead run appeared to 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 October. The run tended to first 
peak in late October or early November. Entry of adult steelhead 
into IGH was generally slow during the month of December. Numbers 
of steelhead trapped increased in January and usually peaked a 
second time in late February or early March. In 1977, two major 
entry peaks after January 1 were observed the weeks ending January 
21 and March 11, respectively. In 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 
observed 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 into the Trinity 
River may be variable and significant miorations 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 ratio of half-pounder to adult steelhead determined by catches 
during our lower Klamath River seining operations varied from 0.58 
to 2.89:l with a mean of 1.64:l. 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 California. 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 (c/H) rates which accounted for 80% 
or more of the catch from our lower Klamath River seining 
operations to our population 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 
poor positive linear relationship with population estimates. Lack 
of any significant correlations may reflect the wide confidence 
limits around the population 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 1982. As at the 
SRFCF, there did not appear to be any relationship between in-river 
adult steelhead population estimates and number of steelhead 
trapped at IGH. 



The majority 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 period. 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 d.f.) linear correlation between number of ~ ~ H = o r i g i n  
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 1977 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 proportional 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 1980 
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 durinq 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 (12.0 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 durinq 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<0.05) in 1980 and 1981 than 
marked half-pounders. Unmarked adults were significantly larger 
(P<0.01) only in 1979. In all other years there was no significant 
diTference (~>0.05). 

The nadir in the length frequency separating half-pounder 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 outmigrants. This smaller size may have 
been the result of reduced freshwater growth of 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. In 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 ( ~ < 0 . 0 5 )  return to the river than the 
comparative Klamath-straqn 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 sfudy release group were 
significantly lower (P<O.O5) than the involuntary 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 
voluntary migrant study groups or the control groups. 

Results of these experiments indicated that voluntary 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 >I50 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 >I50 mm TL. This difference 
was influenced by a large percentage-(71% of 79) of the smaller 
length release group ceturning 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 (tO.05) number of fish of which 68.1% of the 
fish were >I50 mm TL at-release returned to IGH than the release 
group in wKich only 0.8% of the fish were >I50 mm TL. The relative 
return rate was almost twice as large.  he relative return rate of 
the 1978 BY release group which 49.9% of the fish were >I50 mm EL 
at release, also returned to IGH in significantly greater (P<0.05) 
numbers than the comparable group of which only 4.7% of the Tish 
were >I50 mm EL 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 Zignificantly greater (PL0.05) 
numbers as half-pounders than did the June release groups. This 
was also observed for 1981 BY half-pounder returns to the Klamath 
River. 

Returns to IGH of the 1979 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 - >I50 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 >I50 
mm FL show a greater tendency to migrate to the ocean the yeaT 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 <I50 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 adultd 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 programs 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 through 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-pounders 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-origin release. Survival appeared to be high (63-64%) for the 
1976 and 1977 BYs, low (17%) for the 1 9 7 8  R Y ,  and in-between 
(39-43%) for the 1979 and 1980 BYs IGH-origin release groups. 



There was no significant correlation (P<0.05, r - 0.29, 4 d.f.1 for 
the TRH-origin half-pounder and adult return percentages and 
survival appeared to be highly variable ranging from 14% for the 
1978 and 1979 BYs to 81% for the 1977 BY. The high survival 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 group sampled the previous year. 
Additional studies to determine factors which limit survival of 
half-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. In 
1982, we estimated that no 1979 BY Ad-"H"- or Ad-"0"-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-"EM and Ad-"0" steelhead were 
observed at IGH. Capture of only two each "H" and "0" 
freeze-branded steelhead in our seine operation would have 
accounted for the numbers observed at IGH based on our expansion 
methodology. Because of the small sample sizes, biases in our 
evaluation could easily occur. 

The incidence of Indian gill-net marks on steelhead sampled during 
our lower Klamath River seininq operations was much lower than 
observed for chinook salmon. In all years except 1982, the average 
size of adult steelhead observed with gill-net marks was 
significantly larger (P<0.01) than the average size of all adult 
steelhead sampled during our lower river seining operations. In 
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 our lower Klamath River 
seining operations with hook 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 August 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 of 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 harvpst during the period 1977 to 
1982. Based on the return of tags applied during our lower Klamath 
River seining operations, 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 basin 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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