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ABSTRACT

Four samples of westslope cutthroat trout were taken from four 

locations on the Coer d ’Alene drainage system. These locations were the 

east fork of Fine Creek, Big Creek at Dot Creek, Spruce Creek, and 

Tepee Creek at Riley Creek.

The following morphological characters were measured; gill raker 

count, pyloric caeca, dentition, scales two rows above the lateral line, 

scales running obliquely from the lateral line to the anterior edge of 

the dorsal fin, pelvic fin ray count, and vertebrae count. These characters 

were compared with those previously established for Salmo elarkii lewisi 

(eastslope cutthroat) and the yeHowstone cutthroat trout to determine if 

a difference occurs at the sub-species level.

From the data it was determined that there are a number of major 

morphological differences present between yellowstone cutthroat trout and 

westslope cutthroat trout. The data did not warrent a differentiation 

between westslope and eastslope cutthroat trout.
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INTRODUCTION

To date it has not been established if all the cutthroat trout of the 

upper Missouri and Yellowstone drainages, the middle and upper Columbia River 

basin and South Saskatchewan River systems should be collectively classified 

as Salmo clarkii lewisi. Dr. Robert Behnke suggests that cutthroat trout 

native to the Columbia River basin are possibly a separate subspecies from 

those associated with the Yellowstone drainage and the Missouri drainage.

He also states that presently there is not enough evidence to proove that 

these trout differ at the subspecies level. rl. Behnke 1973>

The Coer dfAlene River system is part of the Columbia River System.

This report deals with data collected from cutthroat trout of four 

different streams on the Coer d fAlene drainage. I plan to present the 

systematic information collected and then compare it with the well-defined 

infprmation for the eastslope and yeHowstone cutthroat trout. Hopefully 

this information will shed some light on the problem of establishing 

taxonomic classification of these fishes.

HISTORICAL BACKGROUND

Before proper systematic analysis can be made the person making the 

comparisons must be familiar with the geologic history of the specimens being 

considered. He must be familiar with the isolating mechanisms present 

and understand those factors which might effect the genetic isolation of 

that species. .

During the Pleistocene great climatic fluctuations occured. Almost every 

possible combination of conditions occured. These climatic fluctuations brought 

the extinction of many species that were unable to adapt and severely restricted
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the range of many others. (2. Miller 1955) The life zones of aquatic 

fauna oscillated northward and southward several hundred miles as well as 

thousands of feet up and down the mountainsides in synchrony with these 

climatic fluctuations. (3. Morrison 1965) As glaciation destroyed some 

species, it may have simultaneously provided the stimulus for evolution and 

spéciation of such cold water species as the present day salmonids. (4. Miller 

1958)

Lake Bonneville, a large pluvial lake, served as a refuge for salmonids 

during periods of glacial advance. As the climate in the Great Basin 

fluctuated, Lake Bonneville underwent two or three periods of high water, 

overflow, and desiccation. This overflow could be a possible excape route 

from the Bonneville Basin.

As the Altithermal Interval approached about 8,000 years ago 5̂. Scott 

1965), the last great ice sheet, the Wisconsin, began to retreat. As this 

ice sheet receded great streams eroded away lava flows and other barriers 

ppening up new migration routes for the fishes of the Bonneville Basin. With 

the dessiccation of the refuge area, fish were forced to migrate up withering 

streams or face extinction. (6. Miller 1959) With the recession of the 

Wisconsin ice sheet and new migration routes open, salmonids began to move 

into the previously ice bound lakes and streams of the Columbia River System 

and into Yellowstone National Park. It is apparant from zoogeographic 

and taxonomic evidence that the cutthroat trout native to the Yellowstone 

drainage were not derived from the Missouri basin, but from the upper Snake
v

River. fl.Behnke 1973) When determining the status of the westslope 

cutthroat it is important to remember that the major comparison must be 

made between the "westslope" cutthroat and S. c. lewisi. •



METHODS AND MATERIALS

The specimens were originally obtained by Mr. P. Laumeyer from four 

different collection sights during the summer of 1973. All sights were on 

the Coer d ’Alene River System. The fish were packed in 70% alchohol and 

sent to Colorado Co-Operative Fisheries Unit.

There are many different diagnostic characters that are helpful in 

taxonomic analysis.However, since data is available for only a few char­

acters T will only deal with a few of them. The number of vertebrae pres­

ent, determined by the use of x-ray was one morphological count taken.

All vertebrae beginning with the first non-fused vertebrae (the atlas and 

§xis are altered for joining the column to the cranium) including the 

three upturned vertebrae in the caudal region were counted. The gillrakers 

and basibranchial teeth were stained with alizarin to facilitate counting.

The gill raker count was made above and below the angle or bend of the first 

gill arch, the upper number being listed first. The raker located on the 

angle of the arch, is included in the lower arm count. I will deal with 

only the gill raker totals in this study. The dentition refers to the num­

ber of teeth located in the rear lower portion of the mouth on the basibran­

chial bone.

Pyloric caeca are outpocketings of the intestine that increase the 

digestive surface. The number of caeca present is a beneficial diagnostic 

characteristic and I have counted them for each sample, removing them as they 

were counted. I also determined the number of fully developed rays within 

the left pelvic fin of each of the specimen There are two types of scale 

counts that I also took as diagnostic characteristics. The number of scales 

running obliquely from the lateral line .to the anterior edge of the dorsal 

fin and the number of scales running laterally two rows above the lateral line.



The lateral line beginning with the first scale next to the operculum, 

counting laterally all scales in a line up to the last vertebrae, indicat­

ed by a fold present when the tail is bent* The scales counted were scraped 

clean of the mucous and epidermis covering and stained with malachite green 

to make them easier to count.

The size, shape, and patterns of spotting over the body can also be 

useful. As a result of hybridization these patterns can become altered from 

the pure state. If hybridization has occured, analysis using this method 

becomes difficult. I have directed a few lines to the analysis of the spotting 

pattern of my samples in the next section.

The mean values for each of these measurements were established for 

each of the four samples. It is thèse values that I will use in my system­

atic studies. The mean values in tables la, lb and Ic used for the composit 

samples of "typical” westslope cutthroat trout, the Yellowstone Lake cutthroat 

trout and the "typical” rainbow trout were taken from Dr. Behnke s January 

1973 Rare and Endangered Report on Westslope Cutthroat Trout. The figures 

for the eastslope cutthroat trout were taken from a report by James Roscoe. 

(8April, 1973) This report gave the eastslope cutthroat trout mean figures 

for specimens collected from the Gallatin River, Smith River, and Gallatin 

River drainages. I have listed my figures beside them for each of the four 

sampling locations. / ■ ; . ■

DISCUSSION OF RESULTS

When reviewing limited data such as mine one must take care not to 

draw unwaranted conclusions. I do not plan to speculate as to the orgin 

of all cutthroat trout of the Columbia River system, but I hope to arrive 

at some conclusions in relation to my data.
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In all four samples the specimens exhibited the same spotting pattern.

Most of the fish had medium sized, irregular shaped spots that were concen­

trated on the caudal peduncle and above the lateral line anteriorily. .*

This pattern agrees with that expressed in Dr. Behnke's report, for the 

,ftypicalff westslope cutthroat trout. A few of the trout had smaller, 

more star shaped (profuse) spots that extended onto the top of the head.

This spotting pattern is likely due to the cutthroat x rainbow hybridization.

The hybrid pattern was most prevelent in the Tepee Creek sample.

East Fork of Pine Creek

This creek feeds directly into the Coer d fAlene River. There were ten 

fish in this sample. The morphological characters compare well with those 

expressed as typical westslope characteristics by Dr. Behnke. Examination 

of Table la suggests that there is no obvious differance between eastslope 

and wests lope trout that is as easy to., see. There does not appear to be any 

significant difference in the mean morphological values. The only possible 

significant difference might be in the gill raker counts. The eastslope 

cutthroat have an average value of 19.2 while the westslope cutthroat 

have a 18.7 value. This difference might be of benefit if evident in the 

other samples. It appears also that some hybridization with rainbows has 

occured* The lateral line series scale count averages at 147.3 and the di­

agonal count was 38.5. These values don*t fit into any group, but the values 

do fit mid-way between the westslope value.and the rainbow value. This suggests 

hybridization in this case. The low vertebxae count and the slight deviation 

of it from the norm mean could»be due to effect of environmental influences.

(9. Gofcside 1966) The vertebrae number is determined primarilly by 

genetic inheritance, however.



6
Spruce Creek

This creek feeds directly into Lake Pend Orielle. There are thirteen 

fish in the sample. Of the four samples taken I would consider this my 

purest population. Very little hybridization is evident from either the 

spotting patterns or the morphological characteristics. Once again the 

differences^between yellowstone and westslope cutthroat trout is evident.

In this case it also is possible to detect differences between eastslope 

and westslope cutthroat trout. The main difference lies in the scale counts, 

gill raker counts, dentition, and pyloric caeca counts. The mean values 

for the lateral line series and the scales above the lateral line for the 

westslope were 166.0 and 40.9 respectively. They were 173.2 and 41.7 

for the eastslope. The number of basibranchial teeth averaged at 6.7 

for the westslope and 8.3 for the eastslope. The mean pyloric caeca 

count for the westslope fish was 38.0 and the eastslope value is figured 

to be 32.9. The major difference occurs again in the gill racker counts.

The westslope mean is 18.6, the eastslope average is 19.2. Any one of these 

differences alone is not enough to substantiate an actual difference 

betweent these samples, but if viewed collectively and if they are also 

present in other samples then it would be grounds for the naming of a 

different sub-species.

Tepee Creek at Riley Creek

This creek also eventually feeds into the Coer d ’Alene River. This 

sample contains eleven specimens. The differing characteristics for 

the westslope v.s. yellowstone cutthroat trout is again evident in this 

sample. All of the westslope mean values run lower than the yellowstone 

values and they all fit in the "typical" westslope cutthroat specifications. 

There is no evident difference between the eastslope and westslope values in

this case.
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Big Creek at Dot Creek

This creek feeds into the St. Joe River. There are only four fish 

in this sample. I would hesitate to make any definate assumptions based 

on this limited sample. The difference of morphological mean values 

between yellowstone and westslope cutthroat trout is again evident from 

this sample data. There is also a difference in values for the gill raker 

counts between westslope and eastslope trout that is apparent. The east- 

slope value is 19.2 while the mean value for the westslope trout is 18.5.

SUMMARY

The conclusions in this section are primarily derived from Table II 

using Tables Ia-d and previously stated ideas to arrive at an overall 

opinion of this data. Table II allows direct comparison between the three 

geographic groups. The overall means for each of the morphological 

characteristics can also be compared.

It appears that the cutthroat trout of the upper Missouri Basin(eastslope) 

are more closely related to the westslope cutthroat trout than either one is 

to the yellowstone cutthroat trout. On the basis of the data presented 

in this report I would suggest that the yellowstone cutthroat trout should 

be given a new subspecies title. The condition of the westslope trout remains 

vague. There is some evidence that there are morphological differences 

between the eastslope cutthroat and the westslope cutthroat trout but 

this report does not present enough evidence to warrent a change in 

subspecies for the westslope trout. The lbwer scale counts (40.3, 164.7) 

and the higher pyloric caeca mean ^35.4) lend some evidence to the assumption 

that they differ but these figures alone can not be offered as decisive proof.

It is possible that the cutthroat trout found in the upper Missouri
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system and the upper Columbis River system are of recent common ancestory* 

The transfer from one side of the Continental Divide to the other would 

have been made by headwater stream transfer or headwater stream capture* 

Headwater stream capture would occur in low mountain valleys near the 

Continental Divide where fish in headwater streams may become isolated from 

the parent drainage by lava flow, landslide, or some such catastrophic 

event. (Behnke, personal communications)

While the exact taxonomic condition of Salmo clarkii still remains 

somewhat undetermined it is essential to realize that a variety of different 

gene pools exist* To best utilize these different gene pools steps must 

be taken to perpetuate the remaining genetic diversity demonstrated by 

these different subspecies* To allow these diversified gene pools to 

blend into a common gene stock by careless fish stocking would be doing 

the future fish manager a grave injustice.



Table la; Comparison of east fork of Pine Creek cutthroat tout with 
established raorpholgical data from other areas*

Character
Eastslope
Cutthroat

Westslope
Cutthroat

Yellowstone
Cutthroat

Rainbow
trout

Pine
Creek

Mean Range Mean Range . Mean > Range Mean Range Mean Range

Pyloric caeca 32.9' '25-58 (32-42) 25-50 42.0 31-51 52.5 40-70 32.0 27-41

Basibranchial 
Teeth 8.3 1-38 (6 -12) 1-25 22.0 10-46 0.0 0 8.8 4-15

Vertebrae 60.8 59-62 (60-61),59-62 61.5 60-65 63.0 62—64 59.7 59-60

Lateral Series 173.2 144-204 (155-173)) 145-190 175.0 140-200 127 120-140 147.3 144-162

Scales above 
Lateral Line 41.7 ;36-50

1 ■
(38-42) 36-44 42.0 36-48 28.0 25-32 38.5 36-41

Pelvic fin ray 9 9 9 9 9 9 10 t o 9 9

Gill Rakers 19.2 17-22 (18-19) 17-21 20.6 18-23 19.5 18-22 18.7 18-19

Table lb; Comparison of Spruce Creek Cutthroat trout with established 
morphological data from other areas.

Character
Eastslope
Cutthroat

Westslope
Cutthroat

Yellowstone
Cutthroat

Rainbow
Trout

Spruce
Creek

Mean Range Mean Range Mean Range Mean Range Mean Range

Pyloric caeca 32.9 25-58 (32-42) 25-50 42.0 31-51 52.5 40-70 38.0 24-45

Basibranchial
Teeth 8.3 1-38 ( 6-12) 1-25 22.0 10—46 0.0 0 6.7 0-11

Vertebrae 60.8 59-62 (60-61) 59-62 61.5 60-63 63v0 62-64 60.9 60-62

Lateral Series 173.2 144-204(155-173)145- 190175.0 140-200 127 120-140 166.0 150-189

"Scales Above 
-Lateral Line 41.7 36-50 (38-42) 36-44 42.0 36-48 28.0 25-32 40.9 38-44

Pelvic fin ray 9 9 9 9 ,9 9 to to 8.5 7-9

Gill Rakers 19.2 17-22 (18-19) 17-21 20.£ t8-23 19.5 18-22 18.6 18-21

1. Data for eastslope cutthroat from a report by James W. Roscoe. A comparison of the 
morphological characteristics of the eastslope cutthroat trout, Salmo clarkii lewis! 
and the westslope cutthroat trout. F<?495 Special report.

2. "Typical”'westslope, yellowstone, and rainbow data taken from Dr. Behnke's January 
1973 Rare and Endangered Report on westslope cutthroat trout.
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Table Ic; Comparison of Tepee Creek at Riley Creek cutthroat trout 
■with established morpholgicai data from other areas.

Character
East3lope
Cutthroat

Westslope
Cutthroat

Yellowstone
Cutthroat

Rainbow
Trout

Tepee
Creek

Mean Range Mean Range Mean Range Mean Range Mean Range

Pyloric caeca 32.9 25-58 (32-42) 25-50 42.0 31*51 52,5 40-70 33.4 26-41

Basibranchial
Teeth

8.3 1-38 ( 6-12) 1-25 22.0 10-46 0.0 0 : 6.9 3-14

Vertebrae 60.8 59-62 (60-61) 59-62 61 .5 60-63 63.0 62-64 60.5 60-62

Lateral Series173.2 144-204 (155-173) 145-190 175.0 140-200 127.0 120-140 171.1 160-181

Scales Above 
Lateral Line

41.7 36-50 (38-42) 36-44 42.0 36-48 28.0 25-32 41.0 38-43

Pelvic fin rays 9 9 9 9 9 9 10 10 9 8-10

Gill Rakers 19.2 17-22 (18-19) 17-21 20.6 18-23 19.5 18-22 19.1 18-20

Table Id; Comparison of Big Creek at Dot Creek cutthroat trout 
with established morpholgicai data from other areas.

Character
Eastslope
Cutthroat

We3t3lope
Cutthroat

Yellowstone
Cutthroat

Rainbow
Trout

Big
Creek

Mean Range Mean Range Mean Range Mean Range Mean Range

Pyloric caeca 32.9 25-58 (32-42) 25-50 42.0 31-51 52.5 40-70 38.2 33-42

Basibranchial
Teeth

8.3 1-38 ( 6-12) t-25 22.0 10-46 0.0 0 6.0 4-8

Vertebrae 60.8 59-62 (60-61) 59-62 61.5 60-63 63.0 62-64 61.5 61-62

Lateral 3eries173«2 144-204 (155-173)145-490 175.0 140-200 127.0 120-140 174.5 163-191

Scales Above 
Lateral Line

41.7 36-50 (38-42) 36-44 42.0 36-48 28.0 25-32 40.7 40-42

Pelvic fin rajjs 9 9 9 9 9 9 10 10 8.5 8-9

Gill Rakers 19.2 17-22 (18-19) 17-21 20.6 18-23 19.5 18-22 18.5 18-21



''TABLE II

Comparison of overall means for some morphological characters for 
cutthroat trout of three geographic areas.

Character
Eastslope
Cutthroat

Westslope
Cutthroat

Yellowstone
Cutthroat

Pyloric caeca 32.9 35.4 42.0

Basibranchial Teeth 8.3 7.1 22.0

Vertebrae 60.8 60.6 61.5

Lateral Series 173.2 164.7 175.0

Scales Above 
Lateral line 141.7 40,3 42.0

Pelvic Fin Rays 9.0 8.7 9.0

Gill Rakers 19'.2 18.7 20.6
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SYSTEMATIC ANALYSIS OF WESTSLOPE CUTTHROAT TROUT

ABSTRACT

In 1973, samples of suspected Montana westslope trout were collected 

in the Coeur d'Alene river system in northern Idaho. Five of these samples 

were sent to the Colorado Cooperative Fisheries unit at Colorado State 

University. With the help of Dr. Behnke and his graduate students, an 

analysis was done by me and a comparison to know westslope trout, Yellow­

stone trout (Salmo clarki lewlsii) and Rainbow trout (Salmo gairdneri).

The results of these data will be incorporated into a masters thesis pre­

pared by Jim Roscoe and Ted Murphy.

INTRODUCTION

The "Montana Westslope" cutthroat trout is recognized as an endangered 

species by the United States Department of the Interior. The taxonomic 

status of this trout is uncertain. This uncertainty will remain for at 

least another year due to the complexeties in the taxonomic problems 

involved. In past decades, the cutthroat trout native to the vast areas 

in the upper Columbia basin on the west slope, and the upper Missouri 

on the east slope have drastically declined in numbers and now is extremely 

rare in its pure form. This is due to several factors, the main factor 

being extensive stocking of hatchery bred rainbow trout. This brings about 

cross breeding and production of fertile hybrids. (Behnke, Personal Com­

munications^. The protection of these rare pure populations should not 

await the final solution as to the taxonomic status of these trout.

Behnke, (1973) says "the ultimate goal of a preservation or enhancement 

program should be to perpetuate the remaining genetic diversities of a 

polytypic species, Salmo clarki, in areas where this species has become 

greatly depleted."

(1)



This report will point out the differences or similarities of the 

samples of suspected westslope trout to the rainbow, known westslope 

cutthroat, and the so-called Yellowstone cutthroat trout. These data will 

be incorporated into the vast amounts already collected by Dr. Behnke and 

graduate students Jim Roscoe and Ted Murphy and will be written up as a 

masters thesis by Murphy and Roscoe.

HISTORY

The cutthroat trout probably had its ancestors in northern Canada 

and Alaska and as the last glaciation appeared, the fish were pushed 

down out ot their original areas. Then as the glaciers pulled back, 

the trout filled in behind them when the environment became suitable.

The glaciers had changed the courses of the major river systems into 

what we call the Columbia, Coeur d ’Alene and Missouri drainages. (Mottley 1934) 

During this post glacial repopulation, the cutthroat trout attained 

some diversity in taxonomic characters. This variability is probably 

due to the dispersion of the cutthroat trout coming from two or more 

parent subspecies. These parent subspecies were isolated by the change 

in river drainages after glacial recession. This isolation served 

to keep the offspring from these stocks from cross breeding and homo­

genizing the different subspecies into one uniform type. (Behnke 1973)

The reason behind the separated pure population of cutthroat in the 

upper Columbia river system is due to post glacial invasion of rainbows, 

and also in the late 1800fs, artifical stocking efforts undertaken by 

private individuals and also government agencies to increase the sport 

fishing aspect of the area. These rainbow will cross breed with cut­

throats, and if natural selection doesn’t suppress it, will produce fertile 

offspring with both parents’ characteristics. Only in a very few places

(2)



in Idaho have the cutthroat and rainbow trout existed without cross­

breeding.

Several common subspecies can presently be found all over the mid­

west and into Canada. They include the greenback cutthroat of Colorado, 

the Missouri drainage cutthroat, the Yellowstone cutthroat, a few 

isolated populations of Salmo clarki alpestris in the Frasier and upper 

Columbia river, and now the westslope cutthroat which was included in 

the Missouri drainage series.

METHODS

Several major problems must be understood and dealt with when 

collecting samples of the westslope cutthroat trout. Great care must 

be taken as not to collect any of the known varieties of cutthroat.

This is usually easy because each variety of cutthroat has its own 

area and they don’t overlap much if any. Hybrid trout usually cannot 

be identified in the field, a complete characterization must be done 

in the lab to sort out the hybrids.

Five sample sites were represented in my samples. These are all 

small tributaries to lakes or rivers. Two creeks, Bayview and Old Maid 

empty into the Coeur d’Alene River and are quite easily accesable by car.

West Gold Creek is a small tributary to the lake of Pend O’Rielle 

and this is the largest total sample studied in this report. Careywood 

Creek is one of the tributaries to the Coeur d ’Alene system as is Tumble- 

down Creek.

Shocking or electro-fishing using a backpack shocker was the pre­

dominant method of collection. It is the easiest and collects far more 

fish than any of the other practical methods. Once collected, the stunned 

fish were field analyzed and fish that were obviously not cutthroats 

were put back. Then a look at the top of the head could sometimes

(3)



differentiate between rainbow cutthroat hybrids and cutthroats. The 

h^rids would have irregular dark spots on the top of the head and the 

cutthroats would have round or ovoid spots on its head. After the 

cutthroats were picked out, they were packed in alcohol and labeled.

In the lab, many measurements and counts were taken. These counts 

include vertebrae counts using the x-ray machine, gillrakers, bronchio- 

stegal rays,scales in the lateral line, scales above lateral line, 

pyloric caeca, pelvic fin rays, and dentition. After these counts were 

made, they were averaged for each tributary. To aide in the dentition 

and gillraker counts, the mouth and throat were stained with Alizarin.

RESULTS

The diagnostic charactors of the westslope cutthroat are based 

on samples from the Flathead River drainage. These trout are character­

ized with small, slightly irregular, numerous spots that are quite sparse 

or absent below the lateral line anterioraly. They also have fewer 

vertebrae, scales, pyloric caeca, basibranchial teeth and gillrakers 

than do the Yellowstone cutthroat.

Along with the spotting pattern mentioned above the rainbow x 

cutthroat hybrid can also be differentiated by the absence or relatively 

few numbers of basibranchial teeth, scale counts, caecal counts and 

vertabrae counts. This is brought out in the accompaning tables.

The rainbow x cutthroat hybrid traits are brought out in the Carey- 

wood Creek samples. These fish have no or few basibranchial teeth, 

fewer and larger scales, fewer gillrakers and an increase in vertebrae 

number. These traits lead me to believe that these trout are not a 

pure population of cutthroat.

The other four samples showed no effect due to hybridization except 

some variation in spotting patterns. These samples could represent pure

(4)



populations. Bayview and Old Maid Creeks do show some slight indication 

of hybridization.

CONCLUSIONS AND DISSCUSSION

A major problem is associated with making an assesment as to whether 

a population is pure westslope cutthroat trout or not. It is summarized 

well by Behnke (1973), "... only a limited amount of data is available 

to diagnose the characteristics of westslope cutthroat trout."

There are relatively few pure populations of westslope cutthroat 

trout left today. The samples I analyzed were from relatively pure 

populations with one exception. Even though they, on an average, looked 

like pure populations, evidence of hybridization shows in individual 

fish. This shows most evidently as some variation in the spotting 

pattern. These fish indicate that hybridization is taking place and, in 

a few generations, there will be very few populations of cutthroat trout 

life in this area.

These trout populations should be protected to perpetuate these 

trout in their natural habitat.

(5)
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DATA TABLE I

"typical" westslope 
cutthroat

Yellowstone
cutthroat

typical rainbow 
trout

Carywood
Creek

Pyloric
Vertebra Gillrakers Caeca

Scales 
Lat. Line
Above Lat. Pelvic
Line Fin Rays

60-61 18-19 32-42 155-173 9
38-42

61.5 20.6 31-51 (140 200) 9
(60-63) (18-23)

(36-48)
42

63 18-22 40-70 125-130
(62-64) (19-20) (50-55) 26-30 10

166.3
62 15.75 25.3 38.5 9

Basibran
chial
Teeth

6-12

22

absent

0-5

(7)



DATA TABLE II

Vertebra Gillrakers
Pyloric
Caeca

Scales 
Lat. Line 
Above Lat. 
Line

Pelvic 
Fin Rays

Basibran-
chial
Teeth

"typical" westslope 
cutthroat 60-61 18-19 32-42 155-173

38-42
9 6-12

Yellowstone
cutthroat 61.6

(60-63)
20.6

(18-23)
31-51

(140-200)
175

(36-48)
42

9 22

typical rainbow 
trout 63

(62-64)
18-22
(19-20)

40-70
(50-55)

125-130
26-30 10 absent

Tumbledown
Creek 61 17.0 39.5 172.7

39.5
9 5-7

West Gold 
Creek 60.8 18.5 44.1 179.8

40.0
9 5-15

(8)



data table. Ill

Pyloric
Vertebra Gillrakers Caeca

"typical1* west slope
cutthroat 60-61 18-19 32-42 155-173 . 

38-42
9 6-12

Yellowstone
cutthroat 61.6

(60-63)
20.6

(18-23
31-51

(140-200)
175

(36-48)
42

9 22

typical rainbow 63
(62-63)

18-22
(19-20)

40-70
(50-55)

125-130
26-30

10 absent

Bayview Creek 
& Old Maid 
Creek

60.8 17.5 35.4 182.5
38.75

8.6 5-9

Kalispeil
Creek 60.75 19.5 36.3 183.5 8.8 4-10

39.7

Scales
Lat. Line Basibran
Above Lat. Pelvic chial
Line Fin Rays Teeth

(9)
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|- Qjk7̂  ^\jfMS —  -|P ¿LaJ^ u f e ^  „ >C - C^
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Proposal for a comprehensive study of the systematics of the 

westslope cutthroat trout: A basic prerequisite for their preservation 

and management.

INTRODUCTION

Two years of collections of specimens and accumulation of data has 

prepared the foundation to initiate a graduate student thesis project on 

the systematics of westslope cutthroat trout, which should provide defin­

itive conclusions on diagnostic characters and the taxonomic position of 

this fish.
Formerly, the westslope cutthroat was listed as an endangered, but 

undescribed species in the U.S. Dept. Interior's "red book." Currently 

(1973), because of its uncertain taxonomic status, it has been assigned 

an "undetermined" status. There is no doubt, however, that pure popula­

tions of the cutthroat trout indigenous to the upper Columbia River system 

have been eliminated from the bulk of their former range, are rare and in 

need of special attention to preserve the remaining stocks.

The basic problem obstructing efforts to protect or manage the west- 

slope cutthroat is the taxonomic confusion surrounding this fish. How can 

a pure population be recognized if it is found when no adequate published 

description exists? The native cutthroat trout of the upper Columbia River 

system are a subspecies of Salmo clarki, but to what subspecies they should 

be assigned is not yet known.
The information necessary to answer these questions will be developed 

from this proposed study.

STUDY PLAN

Collections, including museum material, consisting of more than 50 

samples and almost 1000 specimens are now available in the Systematics



Laboratory of the Colorado Cooperative Fishery Unit. These samples are 

from diverse areas of the upper Columbia,^South Saskatchewan and upper 

Missouri river basins. Several characters, such as the number of verte­

brae, scales, gillrakers, pyloric caeca and spotting pattern are recorded, 

compared and.evaluated to reveal consistant modes of similarity providing 

a definition of the characters possessed by the cutthroat trout native to 

the upper Columbia River drainage and allow for the recognition of essen­

tially pure populations. Comparisions with samples of cutthroat trout 

from the upper Missouri River system of Montana will determine if the name 

Salmo clarki lewisi also applies to the westslope cutthroat. Comparisons 

of museum specimens from diverse segments of the Columbia basin will 

determine the original distribution of westslope cutthroat and provide 

an indication to the possibility^iof cutthroat trout (excepting S. c. clarki) 

is native to this large drainage.

Supplementary data on protein polymorphism should be available from 

research on biochemical analysis of westslope cutthroat trout by Mr. Gary 

Reinitz, a graduate student at the University of Montana. Mr. Reinitz' 

research, however, will not provide definitive information on the diagnosis 

of westslope cutthroat trout. This is due to the minute fraction of the 

total genotype that is surveyed by biochemical techniques and to the fact 

that almost certainly no qualitative differences between the proteins of 

cutthroat trout and other cutthroat (and probably rainbow) trout will be 

found. That is, the genes governing the proteins are not specific to the 

cutthroat trout native to the upper Columbia River basin, but are shared 

with other cutthroat and most likely, rainbow trout. The best evaluation 

of the total genotype, for systematic purposes, is still a critical study 

of several phenotypic characters.

2



**'
m

PROGRESS TO DATE

The determination of the diagnostic characters is largely completed. 

Consistant similarities of several characters from many samples allows 

us to place quantitative values on characters expected to be found in pure 

westslope cutthroat trout populations. From this data, the effects of 

hybridization with rainbow trout and/or Yellowstone cutthroat trout can 

be detected. Samples can now be run through the examination process and 

their relative pureness determined.

A compilation and synthesis of information available from field bio­

logists and from the literature on ecological and life history aspects of 

westslope cutthroat trout will be made. Bringing diverse bits of informa­

tion together on the biology of this trout, including such items as habitat 

preference, migratory tendencies, lacustrine populations, age, growth, food 

habits, etc., will be a valuable source of data for the management of 

this trout.

During the past year, Mr. James Roscoe has been assigned to the west- 

slope cutthroat project while he was employed as a work-study student.

Mr. Roscoe is now enrolled as a graduate student and plans to complete 

the project for his graduate research and thesis. Mr. Roscoe is presently 

supported by work-study funds, supplemented by a modest grant from the 

National Park Service.

Dr. Richard Wallace, Department of Zoology, University of Idaho has 

long been interested in the native cutthroat trout of Idaho. Dr. Wallace 

has made numerous significant collections from key segments of the Columbia 

River basin and plans to bring his collection to Colorado State University 

during a sabbatical leave this winter and spring and collaborate in this 

study. His contribution should insure comprehensive authoratative treat­

ment of a difficult systematic problem.

3



Native Distribution of Some Montana Fishes

East Slope West Slope
Upper Yellow- South Clark Kootenai

Missouri stone Saskatch Fork

Salmo clarki^ 4 4 + + +

Salvelinus malma 4 + +

S. namaycush 4 4

Prosopium williamsoni1 4 4 4 + 4

P. coulteri + + 4

Thymallus arcticus 4 4

Rhinichthys^

cataractae 4 4 4 .. + 4

catostomus

catostomus + 4 4 : ' I + 4

C. plytyrhynchus ̂ 4 +

Lota lota 4 + 4 4

Cottus bairdi^ + 4 +

C. ricei +

C. cognatus + 4

C. rotheus ¡¡1 4

C. confusus +

Present also in Bonneville basin and upper Snake River.
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(yw^. Q)uŷ £jau¡~" O. <SA-C «̂ â 9
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^ t & A  ¿Zaa Ĵ) ^TZ^rvul O^y^Q 30^ Jj * S> ~~h*̂ JL<¿t J U ^ î¿JL 
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~y\jsJl» Ĉ -yy\/Yv̂ \yy\rAs£jA$&yxŷ  <sStJ$i yyd\
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rwvc^v-e jfcà<nfOt? û ^ f x y ^ tZ ïQ s is is ^  V) ctJ L L -) â^vvta^e>v.*|L- J£Aj- rwvc^v« Jsi/c-zJL> 

AA^LppÌpMlù-4^S, CO-»V̂ LÛt-vsdfe^

rj2̂ yá C Q A ^ O  jêAx C ^ o  ÛU&jd&yé̂  <ä~ 

V Újú£¿L*tyi*~̂ Yd—@A/Q-J&i ~ ¿Sj2̂ AJ2. » Ôijß̂ ä-tloöiU» Í V  jfc-[ /) «<̂*>i ¿0Xs?i
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Jts\ArT¿X y oCTa, FC"— ^  W H V  <^

(^ X ^-^Í>v-voí jè j\£ ~  C^nrv^tJllÿc )̂ »

Ca^'Ä^ ^^VCrTvv jJtJ^X^

^CKjl- ^o^íÁlj^r^ yfcßujo ï^°l^ ̂ ÙpCkj^r\ §Atg$*ÉM

xS%* vC ftJt$\A sK ^ß jöt ^ *Jn»

f ^^frtAsridl —*̂ tA-Xo <$j\*&taJC JLfls\
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J U  j b *  v v u L j£> ^ A v ^ u ^ o f c ^  (̂ 4 c 5 i A a ^

^  >^-^s*A*ßOlA00 ^

y^cJJ^o ysyy^cA. Ql̂ > P

^ ^ 0 < y ^ ò rw-«<Aj  ̂ (P ^  z~aJl£& i
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