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Title: Density, distribution, and growth of rainbow (Salmo gairdneri) 

and cutthroat (S. clarki) trout in Big Creek and tributaries, 
Idaho Primitive-Area. 

Objectives: 

1. To assess and compare the distribution of rainbow and cut

throat trout in Big Creek and tributaries in relation :to 

habitat parameters; 

2. To estimate stock densities of rainbow and cutthroat trout 
-

in Big Creek and tributaries; 

3. To determine migrations of rainbow and cutthroat trout in 

Big Creek and tributaries; 

4. To determine age and size composition of rainbow and cut

throat trout in Big Creek and tributaries; and 

5. To formulate management reconnnendations for rainbow and 

cutthroat trout in Big Creek and tributaries. 

Background: 

Since 1960, fish populations in the Middle Fork of the Salmon 

River have · be en studied (Mallet 1963; Ortmannl969), but little re

search has been done on the tributaries to the Middle Fork and in 

particular, Big Creek and its feeder streams. Studies of fish popu

lations in tributary streams are important because the tributaries 

provide spawning and nursery areas for rainbow and cutthroat trout; 

two species recognized by the U.S. Fish and Wildlife Service as tar

get organisms for priority research (Stalnaker and Arnette, 1976). 

A study by Mallett (1963) has shown that the Middle Fork cut

throat is a migratory strain which spends the winter months near 

the confluence of the Middle Fork and the main Salmon River. Because 
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of this trait, stticter regulations were imposed on the Middle Fork 

to allow adequate spawning escapement. Studies in Big Creek could 

prove valuable in determining whether or not the cutthroat in Big 

Creek contribute .to the Middle Fork fishery. 

Mallet (1963) also conducted extensive age and ,growth studies 

on the cutthroat in the Middle Fork. He found a long lived strain 

of fish which is exposed to several seasons of fishing pressure be

fore it spawns at 6 years of age. Similar data on both rainbow and 

cutthroat trout in Big Creek could provide valuable base information 

on future trends in population. 

For rainbow and cutthroat trout to exist in the same drainage, 

some form of separation must exist. Rainbow and cutthroat spawn in 

the spring and juveniles of both species appear to utilize the same 

habitat for rearing, therefore it become necessary to evaluate the 

differences associated with habitat preference between the two spec

ies. Hanson (1977) found that steelhead and cutthroat trout exhib

ited an interactive segregation-which did not allow them to live 

sympatrically. He also found that velocity and substrate size were 

the two nnst significant factors in habitat selection by both spec

ies. Since steelhead and cutthroat trout occupy the Big Creek 

drainage, some similar distributional data on them could prove val

uable in determining whether or not ·the two species are living sympat

rically. 

The proposed study will evaluate age and size composition, dis

tribution, density, and migrations of rainbow and cutthroat trout in 

Big Creek and tributaries. The results from this study will be used 

to supplement past studies done on these two species and to formulate 

recommendations on the management of both stocks. 
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Objective 1: 

Hypothesis: 

Is there an ecological interaction between rainbow and cutthroat 

trout in Big Creek that spatially separates the two species? 

Procedure: 

To assess distribution, a skin diver will note the locality of 

rainbow and cutthroat in Big Creek and tributaries. Sample areas 

will be randomly selected so as to include some pool and deep run 

habitat. 

Locations of fish will be recorded and transferred to water

proof maps of each sample area. Species of fish and approximate 

size will also be noted. Measurements of velocity and substrate 

size at various locations inhabited will be made by size class. 

Data Anaiysis: 

Maps will be prepared using the data collected from observations 

to show the distribution of rainbow and cutthroat trout in sample 

areas. Statistical tests will be run relating fish size to water 

velocity and substrate size since Hanson (1977} found that these two 

factors are the most significant in determining stream position in 

steelhead and cutthroat trout populations. 

Objective 2: 

Hypothesis: 

Are the densities of rainbow and cutthroat trout in Big Creek 

different from the densities found in the Middle Fork of the Salmon? 

Procedure: 

The stock densities of rainbow and cutthroat trout in Big Creek 

will be determined from total population estimates. The area density 
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method of estimation will be used to calculate the population of 

rainbow and cutthroat. Sample sections will be selected at random 

and the sampling will be stratified so that each habitat type will 

be proportionately represented. 

Data Analysis: . 

From the data collected, population estimates · for rainbow and 

cutthroat will be made. Confidence intervals will be calculated on 

each estimate. Stock densities will be found by taking estimates 

for each species, expanding these estimates to the total stream, and 

then dividing by total stream area. 

Objective 3: 

Hypothesis: 

Do the rainbow and cutthroat tr.out · in Big Creek contribute to 

the Middle Fork of the Salmon River fishery or are they overwintering 

in deeper waters of Big Creek? 

Procedure: 

To determine the migrations of rainbow and cutthroat trout in 

Big Creek and tributaries, . a tagging study will be initiated. Col

lection of fish will be by angling. Captured fish will be measured, 

tagged, and subjected to scale removal before being released. A rep

resentative sample of fish will also be weighed to aid in age and 

size determinations. Circular, monel-metal jaw tags will be used on 

all fish over 150mm (Rankel 1971). Each tag will bear a serial num

ber and the address of the University of Idaho. Data recorded will 

include species, location, tag number, date, and length of fish. To

tal hours spent fishing will also be recorded. 
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Data Analysis: 

Subsequent recaptures of tagged fish noting location of recap

ture and the date will provide information on migrational patterns 

of rainbow and· cutthroat within the Big Creek drainage. If enough 

fish are tagged, recoveries in future years will provide valuable 

growth information ·by comparing length at tagging · to length at re

capture. Mallett (1963) found that the majority of fish tagged in 

the upper reaches of the Middle Fork of · the Salmon River, spent the 

winter months at the mouth of the Middle Fork where it joins the 

main Salmon. Recaptures of the Big Creek fish in this same area will 

provide information as to the contribution of Big Creek fish to the 

Middle Fork fishery. 

Objective 4: 

Hypothesis: 

Are age and growth statistics for rainbow and cutthroat in Big 

Creek different from those found in previous studies on the Middle 

Fork of the Salmon? 

Procedure: 

Age and size composition for rainbow and cutthroat trout will 

be determined by length relationships and scale analysis. Collection 

of fish will be by angling methods. All fish will be measured, tagged 

if over 150 mm, a scale sample taken, and returned to the stream. 

Scales will be taken above the lateral line below the insertion of 

the dorsal fin (Averett 1963; Rankel 1971). Scales will be put in 

coin envelopes and the data recorded will include species, date, 

location, and length of fish. Weights will also be taken on repre

sentative size classes of fish. Scales will be analyzed by examin

ing scale impressions on a scale projector at the University of Idaho. 
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Data Analysis: 

Lengths between individual annuli on scales will be determined 

and a linear regression run to backcalculate lengths of fish at dif

ferent ages. Age composition will then be determined by construct

ing a length-frequency distribution for both species (Averett and 

MacPhee 1971). Comparisions between steelhead and cutthroat will 

be made regarding age and size structure. 

Objective 5: 

Procedure: 

Management recommendations useful in .maintaining stocks of 

steelhead and cutthroat trout in Big Creek and tributaries will be 

made based on the results from objectives 1, 2, 3, and 4. 



BUDGET 

Travel 

Airplane travel 

Lodging 

Taylor Ranch Facility 

* Operating Expenses 

Waterproof paper, collecting jars, 
scale envelopes, measuring board, 
spring scale 

Total 

* 

-
Source of Cost 

College of FWR 

College of FWR 

$ 50.00 

$ 50.00 

Most of these materials are available through the Fishery 
Resources Department. 
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