
NOTES ON 1978 FIELD COLLECTIONS OF 
CUTTHROAT TROUT FROM SELECTED NORTH FORK WATERS 

GLACIER NATIONAL PARK

Grace Lake
Native fish apparently never ascended above the falls located one-half 
mile below the outlet of Grace Lake. The population of cutthroat 
trout found in this water descended from a 1925 stocking of 101,000 
cutthroat eggs* These trout resemble Yellowstone cutthroats, but the 
spots appear larger and somewhat more irregular than those typically 
found on the Yellowstone subspecies. Tissue samples from these trout 
are available for electrophoresis studies, but the specimens were too 
large for preservation in the field with available storage facilities. 
This lake will be sampled again next season, and trout will be pre­
served for morphomeristic character analyses.

Logging Lake
The Logging Lake specimens were collected from the shallow bay at the 
head of the lake. Cutthroat trout in this lake could be mildly in­
fluenced by Yellowstone cutthroat trout from Grace Lake situated 1.5 
miles upstream, since fry could survive the 60-foot waterfalls between 
Grace and Logging lakes. The Logging Lake cutthroat population has 
also been exposed to about 202,000 Yellowstone cutthroat fingerlings 
planted between 1934 and 1944.

Cerulean Lake
This is the remote headwaters lake of the Quartz Creek drainage.
Since the upper 7 miles of the drainage lacks trails, the aquatic 
system is unimpaired and probably represents the most ecologically 
intact lake/stream complex on the North Fork.
Cutthroat trout and bull trout are present in Cerulean Lake. Native 
suckers and whitefish could also be present, but none were collected 
or observed. Normally, they are visible in lakes of this type when 
present. The cutthroat trout collected from Cerulean Lake exhibited 
a deep cyan-blue coloration along the entire dorsal surface. This 
trait was more pronounced than anything seen on cutthroats elsewhere 
in Glacier Park. The color faded rapidly, however, in preserved fish.
Cerulean Lake has never been stocked, but there is unrestricted pas­
sage between Cerulean and Quartz lakes. The extent of population 
exchange between these lakes is unknown. These cutthroats may be 
the best representation of the indigenous westslope cutthroat sur­
viving in Glacier National Park.



Quartz Lake
Quartz Lake is one of the least disturbed waters on the North Fork.
A single stocking of 8,500 cutthroat trout fry occurred in 1940; no 
doubt these were Yellowstone cutthroats. The sample obtained for 
the present study comprised trout taken from both the upper and lower 
ends of the lake and, hence, should represent the existing population 
well. It may be noteworthy that the cutthroats caught from this lake 
exhibited a striking blue cast along the dorsal surface. These trout 
appear to be excellent representations of the native cutthroat.

Evangeline Lake
This small lake near the headwaters of the Camas Creek drainage 
appears to have been naturally barren of fish life. Physical barriers 
downstream effectively blocked fish movements. Today the lake con­
tains a population of Yellowstone cutthroat which descended from 
stockings in 1925 and 1935 of about 90,000 eggs and fry. The lake 
appears to be marginally productive; hence, it is not surprising that 
many of these trout were found in poor condition. Evidently, they 
have sustained a viable population only because of the absence of 
competitive pressures.

Arrow Lake
Native salmonids have historically occupied the Camas Creek drainage 
upstream as far as Arrow Lake. A series of small waterfalls and 
cascades above Arrow evidently prevented fish from invading the head­
waters. nDolly Varden" (bull trout) were reported from Arrow Lake 
during the parkfs 1964 creel census, but none were collected or 
reported this past summer. Indeed, only cutthroat trout were observed. 
Possibly the log jam at the foot of Trout Lake (immediately downstream) 
created by the 1964 flood could be blocking upstream movements of 
migratory species. If this is the case, the Arrow Lake cutthroat 
population could be reproductively isolated from the North Fork cut­
throat trout fishery.
Of 33 cutthroat trout collected from Arrow Lake, 30 appeared to be 
native westslope trout. However, three fingerlings captured in the 
outlet stream by electrofishing were obviously Yellowstone cutthroats. 
Curiously, no adults of the latter subspecies were collected. The 
small Yellowstone cutthroats probably washed down from Camas or 
Evangeline lakes in the headwaters of this drainage where exotic 
Yellowstone trout were established half a century ago.



Approximately 122,000 Yellowstone cutthroat eggs and fingerlings were 
planted in Arrow Lake during the 1920s and 1930s; conceivably, these 
introductions have influenced the native cutthroat population in that 
lake. However, this does not account for the juvenile Yellowstone 
cutthroats collected recently since these fish did not appear to be 
hybrids.
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Introduction

Examination, analysis and comparisons were made of 5 samples of 48 

specimens from the South Platte and Arkansas river drainages (suspected 

Sal mo clarki stomias) and 8 samples of 49 specimens from the Colorado 

River basin (suspected S. c. pleuriticus).

The most significant conclusion concerns the identification of trout 

from South Hue^ano and Cascade creeks (Arkansas drainage) as S\ c. stomias 

(no indication of hybrid influence in any specimen).

Most of the samples from the Colorado basin are obvious hybrids. The 

most "hopeful" pieuriticus samp!e is from Rocky Fork Creek (Frying Pan R.), 

but only 6 specimens were available for study.

Further data and discussion of other Colorado River basin collections not 

previously reported on are included in this report.

No Rio Grande basin specimens were examined during the present study but 

a synthesis of information on Rio Grande cutthroat trout from a report by 

David Propst is included in relation to the status of this trout in Colorado.;

A strong correlation appears to exist between rainbow trout hybrid 

influence on native trout populations and the development of basibranchial 

teeth, which suggests a rapid method of screening large numbers of samples 

for purity evaluation.
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The potential application of computer analysis of taxonomic characters 

to better quantify the diagnostic characters of the native subspecies is 

discussed.

Collections from the South Platte and Arkansas Drainages 

South Huefano and Cascade Creeks

Division of Wildlife collections from the South Huérfano River, above 

and below Dutch Creek, and its tributary. Cascade Creek "above rapids", 

made on September 12, 1976, are the most significant specimens examined in 

this study. I can find no evidence of non-native trout influence in any 

character in any of these specimens; the spotting pattern is uniformly typical 

of the greenback cutthroat trout. I judge these two samples to represent 

pure, or virtually pure, populations of Salmo clarki stomias. There are no 

significant differences, except for the number of basibranchial teeth 

(x 9.3 for Cascade Creek and 5.9 for South Hue/ano fish), in any character 

between the two samples. Every specimen has at least one basibranchial tooth. 

Previously, I examined a sample from the South Huejano River, above the 

confluence with Dutch Creek, collected in 1963. I judged them to be the 

best representative of S.. c. stomias known from the Arkansas River basin 

(Behnke 1976a). I had reservations of the purity of the 1963 collection 

because 1 of 10 specimens lacked basibranchial teeth and the average number 

of teeth was low (3.0). The long history of stocking rainbow trout and probably 

non-native cutthroat trout in the South Huejfano drainage, also argued against 

persistence of a pure population without physical isolation. The present 

collection of 15 specimens collected 13 years later in the same stream section,
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differs from the 1963 collection in more basibranchial teeth (100% occurrence 

and a mean value of 5.9) and slightly higher scale numbers (191.2 vs 185.0).

The suggestion is that since rainbow trout stocking has been discontinued, 

at least in the upper part of South Huefano Creek, the native genotype is 

better adapted to the environmental conditions and rainbow trout genes have 

been selectively lost to the population. If this is the case, it is the 

first known instance of a greenback trout population resisting the effects 

of hybridization (genetic swamping). If, indeed, rainbow trout genes were 

in the population at low levels in 1963, it is not reasonable to believe 

that every non-native gene has been lost and qualify the South Huefano sample 

as "virtually pure". There is no possible technique that can absolutely 

determine the purity of any population as 5[. c_. stomias, but because the 

appearance and all characters are completely typical of the greenback trout,

I consider the populations from which these samples were drawn to be Salmo 

clarki stomias.

It would now be important to examine the degree, if any, of isolation of 

this population. Are there rainbow trout or obvious hybrids in the drainage 

downstream? If so, what prevents free movement and mixing?

Only the number of basibranchial teeth (9.3 vs 5.9) indicates that the 

Cascade Creek sample and the South Huefano sample were not drawn from a single 

interbreeding population. They appear identical. The notation with the sample 

that the Cascade Creek fish were taken "above rapids", suggests a partial barrier 

to free gene flow between the two populations. If this is true, and rainbow 

trout or hybrids are found in the lower sections of South Huerfano Creek without
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barriers preventing upstream invasion, then Cascade Creek should be favored 

as a source of greenback trout for re-introductions in the Arkansas basin.

D.O.W. stocking records for the upper South Huefano and for Cascade Creek

should be examined.'

Because of the significance of the South Huefano and Cascade Creek samples 

as the only known populations of S. c. stomias in the Arkansas basin, a total 

of 28 morphological and meristic characters were recorded on all specimens 

for computer analysis in an attempt to set quantitative limits on the diagnosis 

of this subspecies. This matter is discussed in a later section.

Long Draw Collection

In a previous report on greenback trout (Behnke 1976a), I called 

attention to a population of trout in a very small, unnamed tributary of 

Long Draw Reservoir (headwaters Poudre R.), which could possibly be c. 

stomias. Six specimens collected in 1968, all have basibranchial teeth, high 

scale counts (197.8) and low pyloric caeca counts (29.5), along with large, 

round spots on the body. Last October, Mr. Terry Hickman and I went to this 

creek to obtain a larger sample. An improved road had been constructed to 

Long Draw Reservoir and a recreation area established. This resulted in 

increased angler use of the small stream and we found it to be almost barren 

of catchable-size trout - vividly demonstrating the vulnerability of cutthroat 

trout to anglers in stream situations. Only two specimens were taken and 

the data from these two are presented in Table 1 with data from the 1968 sample.
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It would seem doubtful that a pure stomias population could have persisted 

here because of the stream's connection to Long Draw Reservoir and the Grand 

Ditch which could have allowed entry of Colorado River cutthroat and 

introduced non-native cutthroat into this population.

It can only be said that this population in this miniscule habitat, 

based on the relatively few specimens available for study, does have the 

typical appearance and diagnostic characters of stomias.

Rocky Mountain Park Collection

Dave Stevens collected 8 specimens from Pear Reservoir Creek (St.

Vrain drainage of RMP), last October for evaluation of purity. There is 

no doubt that the Pear Reservoir Creek trout represent hybrids between 

rainbow trout and probably more than one subspecies of cutthroat trout.

They are predominantly cutthroat trout and the bright coloration suggests 

the native greenback influence. The absence of basibranchial teeth in 5 of 

the 8 specimens and irregular shaped, profuse spots are the result of 

rainbow trout influence.

Pond in South St. Vrain Drainage Collection

I had heard of and received a specimen from an isolated pond in the 

South St. Vrain drainage several years ago. The specimen was brightly colored 

and had large, round spots. It resembled stomias and wasn't a typical hybrid. 

In June, 1976, I arranged to visit this pond. With Mr. Keith Bilby of 

Longmont, we obtained three additional specimens. The living appearance of 

these trout are similar to stomias, with large, round spots and orange color
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suffusing the ventral region. Examination of specimens, however, causes 

me to reject these trout as pure stomias. One of 4 lacks basibranchial 

teeth and the lateral series scale counts are low for greenback trout 

(171.7).

This pond and the origin of its trout are of interest, however. The 

pond is shown (unnamed) on the Ward topo map at an elevation of slightly over 

10,000 ft., off the Brainard Lake Trail and about one mile from the South 

St. Vrain River. The pond is about four acres in size and shallow, except 

for a deep shaft, evidently from mining exploration (an old drainage cut can 

be observed). Without the deep, man-made shaft, the pond would undoubtedly 

winter-kill. The physical isolation also makes it clear that trout could 

not have been native here. A small, inlet stream debouches directly from a 

boulder field into the lake with only a silt-sand bottom. Natural 

reproduction does not appear likely and no young fish were observed around 

the shoreline of the lake.

Besides cutthroat trout, the pond has large brook trout. Mr. Bilby 

caught a 14 in. and 19 in. (3.75 lb.) brook trout during our visit. Rolf 

Nittman told me he has no records of stocking this pond, but mentioned the 

possibility that trout fry supplied to the Boulder Sportsmen's Club may be 

the source of the present population. Mr. Bilby told me cutthroat trout to 25 

have been caught from this pond.

The Non-Game section should be aware of this pond because future reports 

of "greenback" trout are likely to originate here.
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Colorado River Basin Collections

None of the 8 samples examined from the Colorado River basin are 

judged pure, but a final opinion on the purity of the trout in Rocky Fork 

Creek (Frying Pan R.) is reserved until study of a larger sample is completed,

Walt Burkhard collected 7 samples totalling 43 specimens. No data except 

for creek names accompanied these collections, but I believe they are from 

the White and Yampa river drainages. These specimens were poorly 

preserved - partially decomposed and stuffed through the neck of small 

containers so they preserved in a coiled, twisted manner. They were difficult 

to analyze. Fortunately basibranchial teeth are not affected by such 

treatment and I believe a valid judgement on their relative purity has been 

made. All of Mr. Burkhard's collections represent rainbow x cutthroat hybrids. 

Most specimens lack basibranchial teeth and have lower scale counts than 

expected for $. c. pleuriticus (Table 1). However, the scale counts, caeca! 

counts and spotting pattern do reveal that these populations, although 

obviously hybridized, have a predominantly cutthroat trout genotype.

The one sample I would point out as the "best pleuriticus" (least hybrid 

influence) is Soldier Creek. Four of the five specimens have basibranchial 

teeth and these four have scale counts typical of pleuriticus (182-194).

The fifth specimen lacks basibranchial teeth, has 152 scales and a more typical 

hybrid spotting pattern. If it is possible that this hybrid specimen was from 

another locality and inadvertantly mixed with the Soldier Creek collection, 

then this population would warrant further collection and study and observations 

on its degree of isolation.
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It is of interest to note that a hybrid influence of rainbow trout 

does not influence all characters uniformly. The 7 specimens from Big 

Beaver Creek have the typical scale counts of pleuriticus (180-195), 

although 3 of the 7 lack basibranchial teeth. The diagnostic characters 

of this sample are almost identical to a sample of 15 specimens I examined 

in 1971 from a Beaver Creek on BLM lands near the Utah border in Colorado.

BLM personnel believed they had found a pure population of pleuriticus at 

that time because of the remoteness of the habitat. Although I did find an 

average of 183 scales in the sample, typical of pleuriticus, 7 of 15 specimens 

lacked basibranchial teeth and stocking records revealed that 1000 rainbow 

trout and 1000 "natives" were stocked as recently as 1969.

I also examined 12 specimens collected in 1971 from a Canyon Creek, 

tributary to Piceance Creek. I do not believe that the 3 specimens collected 

in 1976 from "Canyon Creek" by Burkhard could be the same locality. The 1971 

specimens all have basibranchial teeth and characters very similar to Trappers 

Lake cutthroat trout, which had likely been stocked. The 1976 sample from 

Canyon Creek is obviously hybridized.

From talks I have given to Trout Unlimited chapters in the Denver area on 

native trout, some T. U. members have developed an intense interest in finding 

pure populations of native trout. In May, 1977, Mr. Bob Steenrod and Mr. Charles 

Winters took me to an isolated tributary of the Frying Pan River - Rocky Fork 

Creek, to obtain specimens of a reputed pure population of pleuriticus.

The Rocky Fork Creek watershed possesses all of the ideal factors for the 

stream to hold an uncontaminated population. The lower one mile of stream bed,
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before joining the Frying Pan River immediately below Ruedi Dam, runs 

underground through a steep canyon and undoubtably has served as a 

complete barrier to upstream migration for a considerable time. Above the 

canyon, the stream forms a series of beaver dams in a large meadow area.

No lakes are tributary to the drainage. During our visit on May 14, 

we encountered blizzard conditions and a water temperature of 36° F. Trout 

were difficult to catch and only six specimens were preserved for 

examination. The living colors of the largest specimens, preparing to 

spawn, were typical of pleuriticus, with orange and golden tints developing 

on the body. The spotting pattern is typical of pleuriticus with no 

indication of hybrid influence. Evaluation of character analysis of the six 

specimens, calls for a delay on the final judgement of this population until 

more specimens are available for study. One of the six specimens lacks 

basibranchial teeth (at least 90% occurrence is expected in pure pleuriticus). 

The scale counts are at the lower range expected of pleuri ticus (40-45 above 

[43.8] and 167-199 [181.3] in lateral series), but highly accurate counts are 

impossible on these specimens due to thick epidermal covering of scales and 

these counts must be considered only as the "best estimate".

Another trip is planned this summer to obtain a larger series of trout 

from Rocky Fork Creek. DOW stocking records should be checked for any 

recorded introductions into this stream.

Thus, the situation regarding the status of S_.' c. pleuri tic us in Colorado 

remains unchanged. The best (purest) representative known in the state is in 

Northwater Creek (Behnke 1976b), which, although having a long history of 

introductions, including rainbow trout, 41 specimens collected in recent years
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from Northwater Creek, all ideally conform to the diagnosis of S/c_. 

pleuriticus. All 41 specimens from Northwater Creek have basibranchial 

teeth. The "second best" pleuriticus known from Colorado is from the Cunningham 

Creek population (Frying Pan drainage) with average scale counts of about 

190 and 18 of 19 specimens with basibranchial teeth.

I would classify both the Northwater Creek and Cunningham Creek 

populations as Sal mo clarki pleuriticus because the hybrid influence, if any, 

is insignificant and not detectable.

It should be recognized that somewhere in the broad geographical region 

comprising the Colorado River drainage of Colorado, some completely isolated 

populations of pure pleuriticus must exist in waters that have never been 

stocked with non-native trout. However, such populations must certainly be 

rare. During the past several years I have examined numerous samples from 

remote cutthroat trout populations in the basin and with the exception of 

Northwater Creek, Cunningham Creek and possibly Rocky Fork Creek, almost all 

have shown definite signs of hybridization.

An exception to this statement concerns collections made by Clee Sealing 

in 1973. All of Sealing's collections had obvious hybrid influence with the 

exception of 10 specimens from Nickleson Creek, a tributary in the Roaring Fork 

drainage, near Aspen (tributary of Snowmass Creek). The character analysis of 

Nickleson Creek specimens is included in Table 1. All have basibranchial teeth, 

and other characters are typical of pleuriticus including the vertebral counts 

(60-62 [61.2]). I have no indication that Nickleson Creek is isolated from 

hybrid populations found in the Snowmass-Roaring Fork drainage. A further look 

at the Nickleson Creek population is warranted.



-  11 -

The stock of cutthroat trout in «rerunning Reservoir has been used 

for the propagation of "native" trout (at least in 1972-73). This reservoir 

was considered a good possibility for pure pleuriticus by George Kidd because 

it is on land closed to the public and there are no stocking records for the 

stream above. I received 24 specimens of trout from Kremmling Reservoir in 

1972 and 73. Their character analysis has not been made available before 

and is included in Table 1. I am confident that the Kremmling Reservoir 

trout are not pure pieuriticus. although they are predominantly pleuriticus.

I believe that an influence is present from at least one other non-native 

cutthroat (probably Yellowstone Lake), and a very slight influence from 

rainbow trout (lower scale counts, 1 of 24 specimens without basibranchial 

teeth and occasional high caeca! counts).

Also included in Table 1 are comparisons of Trapper's Lake cutthroat 

trout from Trapper's Lake, collected in 1971 and examined by me, and 

Trapper's Lake cutthroat originating from a plant into Williamson Lake, 

California in 1930 and collected in 1976 (examined by John Gold).

It can be noted that the values of meristic characters are virtually 

identical. There has been a general belief that the massive stocking of 

Yellowstone Lake cutthroat trout into Trapper's Lake in the 1950's, signficantly 

altered the native genotype. This is not true. No real differences are 

apparent between the present Trapper's Lake cutthroat and its early derivative 

in Williamson Lake. John Gold told me he has written a paper on this matter 

for publication in California Fish and Game.



-12  -

Rio Grande Cutthroat Trout

As mentioned above, no specimens of Rio Grande basin trout were 

examined in the present study, Propst (1977) completed a report based 

on his study of Rio Grande trout in New Mexico. Of particular relevance 

to the status of native trout in Colorado, are the collections made by 

Propst from the Canadian River basin.

I had pointed out previously (Behnke 1976c) that no authentic 

records exist to document the native occurrence of trout in the Canadian 

River. If trout are native to the Canadian drainage they could have had 

their origin from headwater stream transfer from either the Arkansas basin 

(greenback trout) or from the Rio Grande basin (Rio Grande cutthroat). The 

specimens I examined in 1976 from Ricardo Creek, Costilla Co., Colorado, a 

headwater tributary in the Canadian drainage, are Rio Grande cutthroat 

trout. Propst collected specimens from several Canadian River drainage 

tributaries including lower Ricardo Creek, in New Mexico, and found that 

although the influence of past hybridization with rainbow trout is apparent 

in all his samples, the cutthroat trout ancestor here is the Rio Grande 

cutthroat and not the greenback. Propst's sample from lower Ricardo Creek, has 

a more obvious rainbow trout influence than the specimens I examined from this 

stream in Colorado (17 of 21 without basibranchial teeth, some high caecal 

and low scale counts). He mentioned a geological uplift near the border through 

which Ricardo Creek flows, which may act as a barrier to free movement and 

which could serve to maintain a higher degree of purity in the trout on the 

Colorado side of the border. Except for the lack of basibranchial teeth in 

half of the specimens I examined from Ricardo Creek, I found them quite typical 

of S. £. virginal is.
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Propst found, as have all previous studies, that pure populations 

of Rio Grande cutthroat trout are very rare. Although 33 sites were sampled 

by Propst, most in remote localities, only one stream was judged to 

probably contain a pure population of 5[. c. virqinalis. I would expect 

comparable results from comparable sampling in the Rio Grande basin of 

Colorado.

Discussion and Suggestions

It is apparent that all of the subspecies of cutthroat trout native to 

Colorado are certainly rare as pure populations. With the tremendous 

area encompassed by headwater streams in the state, it must be recognized 

that only a relatively small area has been adequately sampled for the 

occurrence of native trout, and that usually not in a systematic manner.

It would be virtually prohibitive in manpower and money to sample 

and examine specimens from every stream in the state with fish resembling 

cutthroat trout. Sampling can be selective to concentrate on isolated areas 

or areas where reliable evidence suggests the possible occurrence of native 

trout. A screening system can be devised for sampling and examination to 

greatly speed-up this process. In the field, an experienced person can 

recognize obvious external hybrid influence in coloration and spotting pattern, 

and when these indicators are observed in a population, there would be no need 

to preserve specimens for examination. The spotting patterns of hybrid and 

native (greenback, Colorado River and Rio Grande cutthroat trouts), specimens 

becomes more uniquely typical of a particular genotype with increase in size. 

Decisions on "typical" spotting patterns of native subspecies and hybrids should 

be based on specimens of about 200 mm or more.
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If no obvious external indication of hybridization is apparent 

in a population, then at least 10 specimens can be preserved for 

examination. For evaluation of S. c. stomias and S_. c_. pleuriticus, there is 

a strong correlation between rainbow trout hybridization and the absence of 

basibranchial teeth, so that several samples may be screened by first 

examining the basibranchial teeth. Only those samples in which 90% of the 

specimens have these teeth, would examination continue to include the time- 

consuming counting and measuring of several other characters. There is a 

natural tendency in Rio Grande cutthroat trout to have a more feeble 

development of basibranchial teeth and a level of 80% might be used with 

Rio Grande samples.

To assist in future studies of native trout, any DOW project funded by 

such agencies as BLM, USFS or Bureau of Reclamation which may include areas 

possessing native trout, should have specific direction for sampling and 

evaluation of purity of populations. If this is done, progress toward a better 

determination of the status of Colorado's native trouts would be advanced and 

situations such as Cunningham Creek and its pleuriticus population could be 

recognized before and not after the fact of development.

As mentioned above, there is no character and no technique that can be 

used to absolutely determine the purity of any of the native subspecies of 

cutthroat trout. This is not surprising if the evolutionary development of 

subspecies of cutthroat trout is considered in the various drainage basins. 

Being an inhabitant of headwater streams, natural geological events provide
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opportunity for transfer of trout and gene flow between basins. This prevents 

the long and complete isolation needed to evolve unique genetic differences 

not shared by the populations in neighboring basins. Thus, there is no 

known gene (as observed by analysis of the gene product - the protein), unique 

to stomias, pleuriticus, or virginal is, nor is one likely to be found.

With the present state of knowledge and techniques, biochemical analysis 

of native trout may be interesting, but essentially a waste of time and 

money in relation to determining relative purity of stocks. The same can 

be said of investigation into karyotypes.

One modern technique does offer some interesting potential to better 

quantify the diagnostic characters of subspecies of cutthroat trout and 

perhaps define acceptable limits of variation in "pure" populations. This 

is computer analysis of data.

I have experimented with computer aided techniques for handling taxonomic 

data for several years (Legendre, Schreck and Behnke 1972), but in recent 

years several new programs have been devised to analyze data and group 

specimens in many ways. An inherent danger must be recognized when interpreting 

the computer print-out, and that concerns artifacts from environmental (non-genetic) 

influence. For example, if three lots of trout, all from the same parents, 

were raised in three distinctly different environments such as a small stream, 

a lake and a hatchery, their growth rates would likely produce consistent 

differences in morphology. A quantitative morphological description of each 

population based on morphometric measurements, when fed into the computer would 

yield three distinct clusters, leading an uninformed observer to believe they
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represent three different species. Thus, the major criteria for computer- 

aided diagnosis should be meristic characters (essentially genetic based), 

and then find morphological characters that correlate with the meristic 

data. Hickman (1977) used a principal component analysis which is a 

discriminant function analysis setting out the best set of diagnostic 

characters on a horizontal axis and the next best set of characters on 

a verticle axis to produce a two-dimensional print-out with a centroid 

(or mean of means"), for each sample or group of samples in a particular 

geographical area. Each specimen, represented by a number, is grouped 

around the centroid. The print-out reveals the "goodness" of the analysis 

by "predicted group membership". That is, what are the chances of 

classifying an unknown specimen into its correct group (subspecies or 

geographical region of subspecies), by the characters used?

Hickman s results on Bonneville basin cutthroat trout lend encouragement 

that similar or better results might be obtained to quantify the taxonomic 

consistency and variability of stomias. pleuriticus and virginal is. if 

sufficient samples of pure populations were available for analysis.

Mike Prewitt also used this computer technique to analyze taxonomic 

data from bluehead, white and flannelmouth suckers and their hybrids for his 

MS thesis. Because, in this case, the suckers have species-specific, non- 

overlapping differences, and all hybrids appear to be F^s (evidently sterile), 

the predicted assignment of an unknown specimen to its correct group is 100%.
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On the other hand I have seen this program used in an analysis of 

trout from Chitty Creek, Arizona (a study of the pollution sources and 

their effect on the aquatic habitat of Eagle Creek watershed,

Apache-Sitgraves National Forest, Arizona. B. E. Kynard. 1976. Univ.

Ariz.), which led the author to believe that an undescribed subspecies 

of S. apache inhabits Chitty Creek (my opinion is that they are Ŝ. gilae x 

S. gairdneri hybrid). In the above-mentioned study S_. gairdneri was represented 

by hatchery-reared fish. It lacked proper understanding of trout 

taxonomy.

It will take some experimentation with characters and techniques, 

and the computer can not create real (genetic), uniqueness that isn't 

in nature, but, I believe, useful information will result from such a 

study on the native trout of Colorado, if carried out by persons with 

a basic understanding and familiarity of trout taxonomy.
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COLORADO RIVER CUTTHROAT TROUT INVENTORY

1982

Michael R. Grode, Larry C. Wyckoff, and Jim Nankervis

INTRODUCTION

History
The Colorado River cutthroat trout, Salmo clarki pleuriticus, was first 

described by Cope in 1872 as a result of Hayden's geological survey of Wyoming.
In 1891, Jordan gave a more complete description of scale counts, spotting 

patterns and coloration. Present day diagnosis of population purity is based 

upon these data (Wernsman 1973).
The former range S. c. pleuriticus extended from the headwaters of the 

Colorado River basin downstream to the Dirty Devil River, Utah, on the west 

and to the San Juan drainage of Colorado, New Mexico, and Arizona, on the east 
(Behnke and Zarn 1976). Presently, however, pure populations of S. c. pleuriticus 

are rare. Figure 1 shows the past and present distribution of S. c. pleuriticus 

(reprinted with permission, Behnke and Benson 1980).
Habitat loss and changes, as well as theintroduction of non-native trouts, 

have caused the decline. Brown trout (Salmo trutta) and rainbow trout (S. 
gairdneri) have completely displaced S. c. pleuriticus in the larger rivers, and 
brook trout (Salvelinus fontinalis), have invaded many of the smaller headwater 

streams (Behnke and Zarn 1976). Wernsman (1973) reported finding only three 
populations of relatively pure S. c. pleuriticus in tributaries of the main 
Colorado River; Cunningham Creek, tributary to the Frying Pan River, Pitkin
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County, Colorado; Northwater Creek, tributary to Parachute Creek, Garfield 

County, Colorado; and the very headwater source of the Colorado River, Rocky 

Mountain National Park, Colorado. This latter population was not isolated 

from non—native trouts and is now extinct for all practical purposes (Behnke 
and Zarn 1976). Additionally, Behnke's (1978) analysis of collections made 

in Wyoming determined that four streams in the Little Snake River drainage 

have virtually pure S_. c. pleuriticus and also found that specimens from Lead 

Creek of the upper Green River drainage are pure.
In 1980, under the direction of Tom Lytle, nongame biologist for the 

northwest region of Colorado, an inventory project discovered 13 pure popu- 

lations of S. c. pleuriticus in Colorado. Seventeen other populations were 
predominantly S. c. pleuriticus, but showed evidence of hybridization with 

rainbow trout and other non-native cutthroat trout.
Presently, Salmo clarki pleuriticus is recognized as threatened by the 

Colorado Wildlife Commission. The Utah Fish Committee of the American Fisheries 
Societyfs bonneville Chapter lists !S. c. pleuriticus as endangered (Behnke and 

Zarn 1976). Miller (1972) also included S. c. pleuriticus in his list of 

threatened freshwater fishes of the United States.

OBJECTIVES

1. To determine if and where populations of Salmo clarki pleuriticus exist.

2. To assess the purity of existing populations.
3. To reintroduce S. c. pleuriticus into suitable streams and lakes within 

Its historic range.
4. To monitor and protect known populations of Ŝ. ĉ. pleuriticus.
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METHODS AND MATERIALS

FIELD

Candidate waters for the 1982 inventory were restricted to streams 
because they were believed to have better potential as habitat for pure or 
relict populations. Last year's inventory revealed only one pure population 

from lacustrine habitat.
Selection of streams was based on computerized stream inventory data 

for waters that were shown to have a "known history of cutthroat". In most 
cases, the chosen streams were cross-referenced with stocking records and 

eliminated if rainbow trout had been introduced. Streams supposedly con­
taining cutthroat were not eliminated if non-native species other than rain­

bow had been reported in a previous survey.
Several streams were surveyed on the recommendation of various CDOW and 

Forest Service (F.S.) field personnel. In the interest of efficiency and 

optimal utilization of collection time, their suggestions were used to 
further discriminate against poor or unlikely candidate waters. Suggestions 

from some local fishermen were used similarly.
Actual sampling was usually accomplished using a Coffelt BP-2 backpack 

electroshocker. In situations that involved extensive hiking, sampling was 
augmented by angling. The samples were taken as close to headwaters as 
possible since this is the most likely location for pure populations of JS. £• 
pleuriticus (Behnke 1976, Lahglois et al. 1978). Whenever possible, sampling 

was done above barrier falls which would prevent the upward migration of 
exotics. An adequate barrier falls is considered to be one greater than three 

feet in height (Langlois et al. 1978). Beaver dams were encountered on 
many streams and they function as effective temporary barriers in some situations

4



Critical habitat may need to be preserved by upgrading certain beaver structures 

with permanent ones. A CDOW stream survey sheet was completed for each stream 

sampled and additional notes were taken on habitat appraisal and general stream

characteristics. - ~
The fish were preserved in ten percent formalin with 0.4 percent borax

used as a buffer (Wernsman 1973), and placed in one gallon Nalgene bottles. The 
bottles were initially stored in a horizontal position to allow the specimens 
to stiffen without curling. A small (less than one inch) ventral incision was 

made in each fish anterior to the vent to facilitate penetration of the for­

malin. A minimum size requirement of 75 mm was placed on each specimen at 
Dr. Behnke*s suggestion. This is the size at which basibranchial teeth are

fully developed.
Ten specimens are considered an adequate sample for determining statistical 

significance (Behnke and Zarn 1976). Those samples of less than 10 were a re­
sult of sparse populations or various extenuating circumstances. The samples 

that could not be immersed in formalin quickly were injected with formalin at 
several points throughout the body until they could be properly preserved. Each 
sample was photographed to record color and spotting patterns before being pre­

served. A standard collection card was filled out for each sample which de­
scribed location and characteristics of the particular stream and was included 

in the sample. Maps were color-coded for those streams sampled and the lo­

cation of barrier falls as was done in the 1981 survey.
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TAXONOMIC ANALYSIS

The purity of S. c. pleuriticus was assessed by analysis of various 

meristic characteristics and spotting patterns. The first adequate de­

scription of S. c. pleuriticus was published in the work of Behnke and Zarn 

(1976). The Colorado River cutthroat trout is characterized by high scale 

counts, (170-200+) in the lateral series and (38-48) above the lateral lxne, 
low pyloric caeca counts (25-45), 17-21 gillrakers, and basibranchial teeth 

present in at least 90 percent of the populations (but low in number). The 
spotting pattern is variable according to geographic locality, and S. c. 
pleuriticus has a genetic basis to develop brilliant bright red, orange, and 
golden-yellow colors, especially in mature males (Behnke and Zarn 1976, Behnke

1979).
Morphological measurements were performed according to the procedures 

described by Hubbs and Lagler (1958). Alizarin was used to stain both the 
first arch gillrakers and basibranchial teeth by soaking cheesecloth in the 
dye and placing a small swab in the mouth of the fish overnight. This procedure 

facilitated the counting of both the gillrakers and the basibranchial teeth.

Scale definition was enhanced by the use of malachite green dye applied 
directly to the scales after the epidermis had been scraped away. Scale counts 
in the lateral series were made by counting the scales two rows above the lateral 

line (scale counts of the pored scales are similar in many species). Pyloric 
caeca counts were made by pulling every complete tip loose from the intestine. 
When possible, all counts and measurements were made on the left side of the

fish.
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PURITY RATING

Hybridization is one major problem that has led to the demise of
pure S. c. pleuriticus populations. The introduction of_ non-native trouts \

||g ||
to the Colorado River drainage has resulted in all degrees of hybridization \ 

and thus renders taxonomic evaluation of pure jS. £. pleuriticus population / 

difficult. Hybridization between Salmo species and subspecies is detectable 
by analysis of genotypic and phenotypic characters. Populations of supposed 

endemic Ŝ. cv pleuriticus are given a purity rating taken from a matrix 

evaluation of the characteristics analyzed.
Hybridization with rainbow trout is usually detected by an absence__

of basibranchial teeth, lower scale counts, higher pyloric caeca counts and
spots. Hybridization with other subspecies of cutthroat is not 

usually determined by a single character, rather a combination of meristic 
characters will usually distinguish S_. £. pleuriticus from most other non­

native cutthroats.
In the' process of determining the purity of jS. £. pleuriticus, the guide­

lines established by Binns (1977), in which the letters A through F designated 
various degrees of hybridization, were followed. The rating scheme is presented 

here:
A - Pure :S. £. pleuriticus.
B - Essentially pure, but with a trace of contamination from other 

Salmo (sub) species.
C - Good representative of Su £. pleuriticus stock, but some hybrid­

ization is evident.
D - Definite evidence of hybridization, but external characters suggest 

that it is still representative of Ŝ. £. pleuriticus.

7



E — Populations not examined by a taxonomist.
F - Obvious hybrid and poor representatives of _S. ĉ. pleuriticus.

Questions arise, however: What defines "essentially"? ’Some"? In an 

attempt to quantify our purity assessment, we have developed a prioritized 

character matrix:
1 - the number of scales two rows above

2 - pyloric caeca

3 - basibranchial teeth

4 - spotting pattern
This will help to remove some of the subjective 

intuitively an experienced taxonomist can judge
One limitation that should be pointed out 

are still somewhat subjective. However, almost 
The greater the variability in size, shape, and 
greater the rainbow trout and/or non-native cutthroat trout influence (Behnke

1978).
Shown below is the character matrix (Table 1) used to determine the purity 

of a population. Gillrakers and scales above the lateral line have similar values 

for pure S. ĉ. pleuriticus and rainbow trout, so these were not used. Typical 
S. c. pleuriticus values were taken from Behnke and Zarn (1976) and the obvious 

hybrid values that define the end of the spectrum were taken from rainbow trout 

character described in Behnke’s (1979) monograph. The range of values given 

for scales and caeca represent mean values.

the lateral line

judgments involved, although 

purity fairly accurately, 
is that spotting descriptions \  
anyone can recognize variability, 

position of the spots, the

8



TABLE 1

Strain Purity of j3. c_. pleuriticus Using Heristic Characters

• A (1) B (2) C (3) D (4) F (5)

Number of scales 
two rows above 
lateral line

180+ 168-179 155-167 142-154 120-142

Number of 
pyloric caeca 40.9 41.0-44.5 44.6-48.5 48.6-53.0 53.1+

Percent of spec, 
lacking basi*- 
branchial teeth

''ioz) 10-20% 20-40% 50-75% 75-100%

Spotting
variability

Uniform no 
variability

Slight
variability

Same vari­
ability yet 
still typical 
pleuriticus

Quite vari­
able yet 
still
pleuriticus

Obvious
hybrid
spotting

(After Behnke and Zarn 1976)

This matrix works well for Î5. ĉ. pleuriticus and non—native hybrids.

Genetic influence from subspecies such as the Yellowstone cutthroat (S. 

bouvieri) can be seen in the spotting variability which will result in B or C 
purity grades. Yellowstone cutthroat typically have a lower number of scales 
in the lateral series (165-180), somewhat higher gillraker counts (18-23) and 

many more basibranchial teeth (average of 22) (Behnke 1979).
It is obvious that standardization of the purity rating system is necessary 

in order to ensure consistent application. This scheme has worked well for the 
1982 collection. Further refinement may be needed if complications or contra­

dictions arise in the future.
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INVENTORY RESULTS

The following list comprises all those streams sampled in 1982. Table 
2 provides a summary of every stream sampled, its location, species sampled 

and number of specimens taken.
The standard CDOW abbreviations for species sampled are used and con­

sist of the following: CRN = Ŝ. pleuriticus, B = Salvelinus

fontinalis (brook trout), R = Salmo gairdneri (rainbow trout), MTS » 
Cottus bairdi (mottled sculpin), BHS m Catostomus discobolus (Bluehead 

sucker), and SD 8 Rhinichtys osculus (Colorado speckled dace).

Table 3 presents data from five meristic characters analyzed in this 

study. Ranges are given for each character and mean values are provided 
within the parentheses. Legal site descriptions and sample size (n) are 

also included.
Hubbs and Hubbs diagrams Figures 2-5 are included here to present the 

data in a more graphic manner. The diagrams illustrate the mean (center- 
point), standard deviation (outer limits of the open rectangle), and sample 

range (basal line).
Table 4 lists the purity grade rating for those streams sampled in 1982. 

Following Table 4 is a narrative describing each streams1 location, physical 
characteristics, and species present. The purity grade for cutthroat popu­

lations is discussed and management recommendations are added here also. None 

of the streams or lakes found to contain cutthroat trout should be stocked 
with non-native trouts such as rainbow trout or brook trout. Non-native
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subspecies of cutthroat trout should not be stocked either, in order to 

preserve the genetic integrity of populations of JB c. pleuriticus.

To use this system:

1. Compare the data gathered from the population with the ranges 
in the matrix and determine which letter grade each character 

merits.

2. Convert the letter grades to numbers shown to the right of each 
letter (i.e. C - 3).

3. Sum the numbers for the four characters.
4. Compare the sum with the table below for a final purity rating.

A - 4-5

B - 6-7
C - 8-10

D - 11-13
F - 134-

Pluses and minuses are assigned depending upon where in the range the 

sum falls, or if other variable outside the matrix (such as pelvic rays) in­
dicate a greater or lesser purity. For example, Lost Creek fish have an 
average of 188.4 scales, 37.20 caeca, 2.40 teeth and typical S. c. pleuriticus 
spotting. Therefore, using the matrix:

Scales - A - 1
Caeca - A - 1

Teeth - A - 1
Spotting - A - 1 

4
Comparing f4f with the table shows that Lost Creek is an A" population, 

but teeth counts are on the low side, so a (-*2. is appropriate. Thus, the purity 
of Lost Creek is an "A-".

11



Table 2. Summary of 
pleuriticus

streams examined 
, 1982.

in northwestern Colorado that contained populations of Salmo cla-rki

LOCALITY
LEGAL

DESCRIPTION COUNTY
SPECIES
SAMPLED

SAMPLE
SIZE

' «

Black Gore Creek 5S 80W Sec 12 Summit CRN, B 10
Bobtail Creek 3S 76W Sec 33 Grand CRN, B 10
Butler Creek 3S 92W Sec 31 Rio Blanco CRN 10
Cabin Creek IS 75W Sec 2 Grand CRN 10
Cattle Creek 7S 86W Sec 15 Eagle CRN, B 10
Corral Creek 6S 79W Sec 22 Summit CRN, B 10
Cross Creek 7<> iiw 7S 81W Sec 11 Eagle CRN 10

1 |West Cross Creek 9*5 2?Z\J <> 7S 81W Sec 11 Eagle CRN 10
Hahn Creek IN 90W Sec 34, 35 Rio Blanco CRN 10
Hat Creek 6S 83W Sec 27 Eagle CRN, B 10
JQS Gulch 5S 94W Sec 26 Garfield CRN, B 10
Favm Creek IN 90W Sec 34 Rio Blanco — —
Lost Creek 2N 90W Sec 35 Rio Blanco CRN 10
Lost Trail Creek U S 87W Sec 20, 21 Pitkin CRN 10
East Meadow Creek 4S 81W Sec 11 Eagle CRN, B 6
Miller Creek 5S 79W Sec 20 Summit CRN, B 8
Mitchell Creek 6S 89W Sec 27 Garfield CRN, B i 10
Nickelson Creek 9S 87W Sec 36 Pitkin CRN 10
Nolan Creek 6S 83W Sec 25 Eagle CRN, B 10
Northwater Creek 5S 95W Sec 13 Garfield CRN, B 10
South Fork-Ranch Creek IS 75W Sec 35 Grand CRN, B 10
Snell Creek 2N 89W Sec 24 Rio Blanco CRN 10
North Creek-Swan Creek 6S 76W Sec 19 Summit CRN 10



TABLE 3

Taxonom i c charac ter analysis 
drainage in 19S2. ______ _
S t r e am Standard

Length

Black Bone Creek 
mean 
s.d 
range

B ob tail Creek 
mean 
s.d. 
range

Bu tier Creek 
mean 
s.d. 
r ange

Cabin Creek 
mean 
s . d .- 
range

Cat tie Creek 
mean 
s . d . 
r an ge

Corral Creek 
mean 
s.d. 
range

Crôss Creek
^~~"mean

s.d.
range

Uest Cross Cr eek. 
rrieari 
s.d. 
range

Hahn Creek 
mean 
s . d . 
range

Hat Creek 
mean 
s • d . 
range

JQS Gulch 
me an 
s • d • 
range

167.80

157.17

i 88.10

147.80

187.0 0

145.75

181.20

189.50

180.80

187.40

171 .10

summary -for trout collected in the Colorado River

G i l l  —
r a k e r s
T o t a l

S e a l  e s  
above  
L a t e r a l  
L i ne

Sea l  e s  
i n

L a t e r a l
S e r i e s

P y l o r  i c 
C a e c a

B a s i  -  
b r a n c h  i a 
T e e t h

1 9 .8 7 4 3 .5 0 174 .00 3 4 .8 3 5 . 3 3

1 .3 7 1 .7 8 21 .8 8 2 .8 4 6 . 7 7

1 8 - 2 2 4 1 - 4 5 183-200 3 1 -3 8 0 -1 8

1 9 .8 7 3 9 .2 0 2 0 2 .8 8 3 5 .0 0 1 3 .3 3

1 .0 3 1 .4 8 1 9 .9 8 1 .58 5 .5 0

18-21 39-41 184-220 3 3 -3 7 8 -2 0

i t' « dO 4 2 .7 0 1 8 0 .8 0 3 2 .4 0 3 .1 0

0 . 8 2 2 .0 0 9 .5 0 1.50 2 . 8 4

1 7 -1 9 4 1 -4 7 1 8 5-199 3 0 -3 5 0 - 8

1 8 .7 7 4 4 . 1 7 192 .00 3 3 .1 8 4 . 1 7

0 . 7 5 jiL • JL. Ó 8 .41 1 .83 1 .33

1 7 -1 9 4 0 -4 8 1 8 4-208 3 1 -3 5 2 -8

1 8 .1 0 4 2 .2 0 1 7 7 .8 0 31 .70 3 .8 0

1 .20 1 .8 7 1 3 .2 9 4 .8 8 3 . 9  8

1 7 -2 0 4 2 - 4 5 1 8 0 -1 9 5 30 -3 4 0 - 9

1 9 .8 3 3 9 .1 4 1 9 8 .8 8 3 3 .7 5 7 . 1 3

1 .51 ,2 .27 7 . 3 2 4 . 1 3 3 . 1 4

1 8 -2 2 3 5 -4 2 1 8 8 —2*0 8 2 9 -3 9 4 —12

2 0 .0 0 4 2 .8 0 1 8 8 .5 0 38. 00 9 .7 0

1 .0 5 2 . 8 8 1 3 .7 3 2 . 5 5 4 . 9 5

1 9 -2 2 3 9 - 4 5 1 5 8 -207 33-41 3 - 1 8

2 0 .0 0 4 0 .8 0 17 4 ,3 0 3 3 .1 0 6 .7 0

1 .3 3 0 . 7 9 1 5 .1 4 2 .1 3 3 . 7 4

17-21 4 0 - 4 2 1 5 2 -2 0 2 3 0 -37 1 - i  3

1 8 .8 0 3 9 .9 0 1 9 0 .3 0 3 0 .8 0 3 .7 0

1 .2 3 2 . 4 7 1 4 .4 0 1 .93 2 . 3 6  .

1 7-21 3 8 -4 5 174-224 2 8 -34 0 - 8

1 9 .0 0 4 3 . 7 5 18 8 .5 0 3 5 .0 0 8 . 6 3

1 .31 3 .8 0 8 . 0 5 2 . 1 8  . 3 . 9 6

17-21 3 9 -4 9 1 7 7 -1 9 7 3 2 -3 7 4 -1 6

1 8 . 0 0 42.1  0 18 9 .7 0 3 1 .3 0 2 .6 0

0 . 8 7 1 .88 8 . 0 4 1 .1 8 2.01

17 - 1 9 4 1 -4 5 1 7 8 -2 0 5 30 -3 3 0 — 6

13



Table 3 Continued:

Taxonomic c h a r a c t e r  anal y s i  s summary -for t r o u t  c o l l e c t e d  in the C o lo ra d o  R i v e r
d ra in a g e  in 1982. ( c o n t .)

Stream S ta n d a r d
Length

G i 11-
r a k e r s
T o t a l

Seal es  
above  
L a t e r a l  
L i n e

Seal es  
in

L a t e r a l
S e r i e s

P y lo r  i c 
Caeca

Bas i -
b r a n c h ia l
T e e th

Los t  Creek  
mean 1¿8.00 19.80 45.50 188.40 37.20 2.40
s - d . 0 .9 2 1 «43 9 .2 9 2 .57 1.35
range 18-21 43-48 180-205 32-40 0-4

L o s t  T r a i l  Creek
mean 164.70 18.00 39.1 0 196.78 26.70 6.80
s . d . 1 .56 2.81 6 .7 0 4 .64 3 .4 9
range 16-21 34-42 189-210 18-32 0-12

East  Meadow Creek
mean 170.10 19.60 44.60 220.60 33.90 18.30
s . d . 1 .58 2 .4 6 9 .4 4 2 .13 6 .2 5
range 17-23 40-47 206-234 30-36 8—27

M i l l e r  Creek
mean 156.50 18.70 41 .00 192.33 31 .40 7.20
s ’. d . 1 .42 1.41 7 .6 2 1 .65 4.61
range 16-21 39-43 193-200 29-34 2-18

M i t c h e l l  Creek
mean 172.22 18.44 4 2 .3 3 2 0 4 .7 8 32.11 13.11
s . d . 1 .51 2 .4 5 11 .49 2 .76 3 .7 9
range 15-20 39-47 194-227 27-36 8-19

N i c k e l s o n  Creek
mean 16 5 .90 18.90 45.60 1 84 .20 36.10 3.40
s . d . 0 .7 4 3 .0 3 12 .42 5 .49 2.01
range 1 8-20 41-51 160-196 28-48 0-7

Nolan  Creek
mean 170.60 1 8 .20 42.50 198.80 29.60 2.70
s . d . 0 .9 2 2 .2 2 4 .4 9 2 .2 7 2 .6 7
r ariQe 1 7-20 40-47 192-206 26-32 0-7

N o rth w a te r  Creek
me an 146.90 1 8 .60 43.70 188.00 32.30 4.40
s . d . 0 .84 1 .16 4 .9 4 1 .64 2 .6 7
range 1 7-20 42-45 180-195 30-34 0-9

South Fork  Ranch 
mean

Creek  
163.50 19.44 4 2 .2 2 205.10 34.20 10.00

s . d . 1 .07 3 .5 6 7 .5 8 3 .08 4 .3 2
range 1 8-21 38-48 195-216 29-40 6-17

S n e l l  Creek  
mean 163.00 18.10 4 5 .8 8 188.10 37.13 7.40
s . d . 0 .9 9 2 .47 5 .2 6 3 .87 2 .5 9
range 17-20 42-49 182-196 31-43 3-1 3

North  Fork Swan Creek
mean 157.50 18.30 42.90 200.1 0 30.50 8.60
s . d . 0 .9 5 2 .7 3 11.77 1 .65 5 .68
range 1 7-20 40-48 184-223 29-33 2 — 1 8
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L0ST CREEK 

L0ST TRAIL CREEK 

E.MEADSW CREEK 

MILLER CREEK 

MITCHELL CREEK 

NICKELSSN CREEK 

N0LAN CREEK 

NSRTHWATER CREtiK 

S.FK.RRMCH CREEK 

SNELL CREEK 

N.FK.SWAM CREEK

0.00 5.40 10.S3 15.20 21.60 H U LJ

Figure 2. Basibranchial teeth, Hubbs and Hubbs diagram.
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BASI BRANCHIRL TEETH

Figure 2 (Continued)
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BLfiCK B0NE CREEK 

BOBTAIL CREEK 

BULTER CREEK 

CRBIN CREEK 

CATTLE CREEK 

C0RRAL CREEK 

CROSS CREEK 

WEST CR35S CREEK 

HAHN CREEK 

HAT CREEK 

JQS CREEK
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Figure 3. Pyloric caeca, Hubbs and Hubbs diagram.
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Figure 3 (Continued)
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Figure 4. Scales in lateral series, Hubbs and Hubbs diagram.
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SCALES IN LATERAL SERIES

Figure 4 (Continued)
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Figure 5. Scales above lateral line, Hubbs and Hubbs diagram.
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Table 4. Purity grade rating for Colorado River cutthroat habitats 
sampled in 1982.

Black Gore Creek c

Bobtail Creek A-
Butler Creek B+
Cabin Creek A-

(jCattle CreekT^) A+
Corral Creek B

* Cross Creek
East Meadow Creek A+
Hahn Creek A-
Hat Creek A+

^JQS Gulc)i A+
Lost Creek C
Lost Trail Creek A-
Miller Creek A
Mitchell Creek A+
Nickelson Creek A-
Nolan Creek A
North Fork Swan Creek A-
Northwater Creek A
Snell Creek B
South Fork Ranch Creek A

| West Cross Creek C S ?

y  /t'f

( 7 )  Q + s

h d f t i p  Ch+iL,

A-\J> A i ­

ls



Black Gore Creek: This stream has poor potential for cutthroat

projects due to its high usage by fishermen from Vail.
Bobtail Creek: This stream appears to be excellent habitat and 

lies just south of Jones Pass. The access is solely by four wheel drive 

road.
Butler Creek: This stream has a great amount of cutthroats but the 

stream bottom is not very good due to high usage by cattle.
Cabin Creek: This stream has a good population of fish but is used 

a lot by area fishermen. Restrictions on fishing would have to be enforced 

for a restoration project.
Cattle Creek: This stream has a pure Ŝ. jc. pleuriticus population.

A 50 foot falls lies about three miles up the valley from the end of the 
road. Habitat is excellent, with many pools and good cover. The abundant 

population may provide a good stocking source.
Corral Creek: This is an extremely small stream but yielded a good 

cutthroat population. It is not a good stream for restoration due to its 

small size and disturbance by 1-70 over Vail Pass.
Cross Creek; This stream has excellent management potential with a 

good stream bottom and cover. A very good population of cutthroats exist 

here with a very good size variability. This stream should be watched very 

closely due to the possible water diversion sites.
— West Cross Creek: This stream is very much like Cross Creek and should 

be monitored closely.
Hahn Creek: This headwater stream was highly productive and yielded 

a variety of age groups. It is a good candidate for réintroduction of native

cutthroats.



Hat Creek: This stream provides excellent habitat for its existing
population of natives, lots of cover, log jams, overhanging trees and a 

good meander. This population should be monitored due to the possible 

Adams Rib Ski Area. Fish taken from here were 2” to 18", therefore, it is 

a viable reproducing population. - .
JQS Gulch: This is a hard stream to find; it is on U.S. Naval 

property and there are no good maps on the area. The stream has a good 
population of native cutthroats, and good cover and substrate.

Lost Creek: This creek is located just south of Lost Park in the 
Flattops Wilderness Area. It is extremely hard to get to and requires dry 

weather for access across the Sleepy Cat trail. The stream is considered 

to have poor management potential.
Lost Trail Creek: Directly south of Forest Service Road 313, the 

creek runs along it. Very good four wheel drive road. It is a straight 

fast stream with poor management potential.
East Meadow Creek: North of Vail on USFS 410, there is a good road 

with a %-mile hike to the stream. Rubble and gravel bottom with many pools 

and cover. Very good management potential.
Miller Creek; This creek is just north of 1-70 from the east Vail 

service road. It is a paved road until it dead ends. There is poor manage­
ment potential due to construction of highways and very steep gradients.

Mitchell Creek: Just north of the Glenwood Fish Hatchery. It has 

great management potential being so close to the hatchery and has good 

paved access.
Nickelson Creek: The headwaters of Nickelson Creek consist largely 

of beaver ponds located in meadows and/or private property. It is not a good 
choice for restoration due to heavy cattle damage and its location on private 

property.
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Tal be 1 continued

Scales above Tat.
Locality Gillrakers Pyloric caeca line and in Basibranchial

lat. series Teeth

Bear Park N=9 17-21(18.8) 37-52(42.

Black Sulpher Crk 
N=6

16-20(17.3) rotted

Brush Crk. N=1 20 34

E. Douglas Crk. N=12 17-20(18.6) 29-36(32.

Big Beaver Crk.. N=7 19-21(19.9) 39-45(41.

Nickieson Crk. 
(Roaring Fk.) 
1973 N=10

18-21(19.2) 33-45(38.

Kremmling Res. 
1972-73 N=24

17-22(20.1) 30-54(39.

Trappers L. 1971 
N=24

18-22(20.1) 35-63(42.

Trappers L. stock 
in Williamson L. 
Calif. N=21

18-22(20.4) 30-45(38.

0) 36-42(39.1) 5 of 9 no teeth
163-183(174.4) 4 w/ 2-6 (3.5)

38-47(43.8) 5 of 6 no teeth
166-186(176.8) 1 w/2

34
158 no teeth

)
38-45(41.5)

155-186(167.5) 3 of 12 no teeth

7)
40-49(46.6) 9 w/2-4(2.8)

180-195(188.1) 3 of 7 no teeth

7) 43-49(44.2) 4 w/2-3(2.7)
165-198(188.9) 1-12(4.9)

1)
35-43(37.7) 1 of 24 no teeth

160-193(176.6) 23 w/ 1-21(8.2)

7)
39-47(42.7)

165-220(191.1) 2-16(9.6)

8) 173-209(188.9) 2-25(12.5)



Table 1. Character analysis of Colorado trout samples.

Scales above lat.
Locality Gillrakers Pyloric caeca line and in Basibranchial
_____________________________________________________lat. series_______ Teeth

Arkansas Drainage
So. Huefano Crk. 
1976 N=15

17-22(19.4) 30-48(38

Cascade Crk. 
1976 N=15

17-21(19.0) 30-48(39

So. Platte Drainage 
Pear Res. Crk. 
1976 N=8

18-21(19.4) 34-46(40

Pond, So. St. Vrain 17-19(18.0) 32-39(35

Trib. Long Draw Res. 
1976 N=2 '
Do. 1968 N-6

19,19

19-21(20.8)

31,35

26-33(29

Colorado R. Basin 
Rocky Fork Crk. 
1976 N=6

18-20(18.8) 26-39(32

Burkhard's collections 
Canyon Crk. N=3 16-19(17.7) 37-39(37

Soldier Crk. N=5 17-20(18.2) 28-42(35

4) 39-49(43.9)
163-210(191.2) 1-13(5.9)

2)
42-49(44.5)
179-207(193.6) 4-21(9.3)

8)
39-44(41.3)

174-189(180.1) 5 of 8 no teeth 
3 w/ 1-7 (4.7)

5) 37.43(40.0) 1 of 4 no teeth
165-178(171.7) 3 w/ 4-10 (5,7)

48.49
188,197

5,8

5) 47-51(48.8)
190-208(197.8) 2-15(8.4)

8) 40-45(43.8) 1 of 6 no teeth
167-199(181.3) 5 w/ 4-1.1. (6.5)

7) 34-38(36.0) 2 of 3 no teeth
165-171 (168.0) 1 w/ 6

4)
39-47(44.0) 1 of 5 no teeth

152-194 (179.8) 4 w/2-7(4.3)



Nolan Creek: Ten fish were taken from Nolan Creek just above Fulford.

The stream is a good candidate for restoration due to its easy accessibility 
and remoteness. The stream goes underground 1.5 miles below Fulford so there 

is no chance for migration of other fish.
Northwater Creek: This is an extremely productive population. We 

sampled only one pool and shocked about 75 fish. This has been the population 
that was ¡Considered an ideal representation of pure JS• £_. pleuriticus (Behnke 

1976).
South Fork Ranch Creek: The lower end of this creek contained a large 

number of brook trout, but these gave way to cutthroat further upstream. It 

is a good population but very sparse.
Snell Creek: A good population of fish, but due to the remoteness and 

inaccessibility, this would not be a good restoration sight.
North Fork Swan Creek: This stream provides excellent habitat for 

cutthroat, yet the population was sparse. Access is extremely good which 

may be the reason for not many fish. It is likely to be a highly used 

fishing spot for Dillon and Breckenridge.

DISCUSSION AND CONCLUSION

In general, all 23 populations sampled should be considered as Salmo 

clarki pleuriticus. Purity grades ranged from *A’ to 'B', although only two 
populations could be considered A+. These two are JQS Gulch, a small trib-: 

utary to Parachute Creek within the Naval Oil Shale Reserve in Garfield 
County and Cattle Creek, tributary to the Roaring Fork River, Eagle County.
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Table 5. List of sites for introduction of Salmo clarki pleuriticus in 
Colorado based on 1981 inventory data.

First Priority: Streams that are barren of fish and have natural barriers.

Management Action: Stock with pure Salmo clarki pTeuriticus.
Arapahoe Creek (Wheeler Basin)
Bruin Creek and upper Difficult Creek 
Crystal Creek (above the Mohawk Lake road)
Jim Creek
Spruce Creek (Tributary to Woody Creek)

Second Priority: Streams with a rock barrier over three feet and exotic
fish species present.

Management Action: Treat with reotenone above falls to remove exotics
restock with pure Ŝ. ĉ. pleuriticus.

East Fork Parachute Creek 
Fish Creek 
Game Creek
North Fork Crystal River 
South Fork Crystal River 
Yule Creek

Third Priority: Streams with a beaver dam barriers and exotic fish species 
, present.

Management Action: Treat with rotenone above the dam to remove exotics
and restock with pure Ŝ. c:. pleuriticus.

Circle Creek 
King Solomon Creek 
Stafford Creek
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As evidenced by this report, pure populations of Salmo clarki pleuriticus 

are indeed rare. Table 6 contains a list of 67 streams and lakes in Colorado 

with 'A', 'B', or 'C' grade j>. c. pleuriticus. Of these waters presently 
known to contain jS. c. pleuriticus, only 28 are pure ('A+', 'A', 'A-' popu­

lations), Undoubtedly there are yet undiscovered but probably very few. Some 
unsampled lakes may contain pure populations of Trappers Lake stock. However, 

hybridization with Yellowstone Lake cutthroat, which were commonly stocked 
in mountain lakes from 1905 to 1955 (Behnke 1979), has often diluted the genetic 
purity of S. c. pleuriticus. Behnke also mentions in last year s jS. c_. pleuriticus 

inventory report that Colorado lakes have had several other stocking sources that 

have affected purity, such as the Haypress Lake stock, which was a mixture of 

several subspecies of cutthroat and a slight rainbow influence.
The frailty of the remaining populations has also been evidence in this 

project. Trappers Creek, tributary to Parachute Creek, was sampled in 1976 
and considered to be relatively pure (Behnke 1976). When it was sampled again 

in 1981, analysis revealed some hybrid influence as half of the specimens lack

basibranchial teeth and spotting was variable.
Nortiiwater Creek, also in the Parachute drainage, was also a pure popu­

lation despite 1,500 rainbow trout that were stocked in 1976 (Behnke 1976). This 
year's collection contained one fish (120 mm) that lacked basibranchial teeth.

The alizarin did not stain well so the small teeth may have been broken off 
during analysis, if they existed. No teeth were seen, however, so it was 
recorded as having none. The other characters show the trout to be typical 
S. c. pleuriticus and no other evidenced of hybridization can be found and is 

still considered as an 'A' population.
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Both Northwater Creek and Trappers Creek have barriers, yet Trappers 

Creek has some evidence of hybridization and Northwater is still relatively 

pure, despite rainbow stocking. It is possible that the barrier that is­

olates Trappers Creek from East Middle Fork Parachute Creek is not big 
enough to stop upstream migration. Another explanation is that Trappers Creek 

was mistaken for Northwater Creek when rainbow were stocked (Behnke 1976).
What lies in the future for the wild native trout of the Colorado River 

Basin? Management suggestions have been made for each stream sampled in 1982 

and a summary list of purity grade ratings is provided in Table 6. There are 
over 90 streams with history of cutthroat yet to be inventoried, but many of 
these contain exotic trouts or have already been taken over by brook trout. 
Further management activities should follow the guidelines within the Narrative 

Task Description" in the draft Colorado River Cutthroat Trout Recovery Plan.
Hopefully, the present range of Ŝ. c_. pleuriticus will be expanded to 

secure pure and productive populations so that c. pleuriticus will no longer 

be listed as a threatened subspecies in Colorado.

FUTURE PLANS
It is the intent during the 1983-84 field season, that work to determine 

the population stability of the identified A populations will be accomplished. 

Inventory work on new streams and development of management plans for pure pop­

ulations of J5. c. pleuriticus will continue.
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Table 6 (Continued)

Purity Date of Survey Water

B

B-

C+

C

D

1981

1982

1980

1981 
1981

1980
1980, 1982

1981

1981

Crystal Creek?
Difficult Creek
No. Fork Elliot Creek
No. Fork Thompson Creek
Spruce Creek
Snell Creek
Corral Creek
Lake of the Crags
East Fork Red Dirt Cree
West Fork Red Dirt Cree
First Creek
Middle Fork Thompson Cr 
East Fork Parachute Crk 
Yule Creek 
Carter Lake 
Lost Creek 
Lost Dog Creek 
Possum Creek 
Big Park Creek 
East Middle Fk. Parachu 

Creek
Roaring Fork Creek
Trappers Creek
North Fork Wallace Cree

1
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State of Colorado
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Work Plan No. I : Job No. 5
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ABSTRACT

From July 1, 1979 through December 31, 1980, a total of 46 streams and 
20 lakes was sampled for identification of pure populations of Colorado River 
Cutthroat Trout (Salmo clarki pleuriticus). Analysis of genetic purity based 
on meristic characters was performed on 318 fish from 30 of the waters. Observa­
tions were made of streams and lakes in relation to their suitability a Ŝ. jc. 
pleuriticus habitat and as potential sites for restoration of the species into 
its native waters. ■-



COLORADO RIVER CUTTHROAT

TROUT INVENTORY

Tom Bohanon, Bill Boydstun, Tom Lytle, and Eric Wagner 

PROGRAM NARRATIVE OBJECTIVES

To determine if and where Colorado River trout populations exist, make 

Colorado River trout available for transplant into historic habitat, and monitor 

and protect known populations.

INTRODUCTION

The former range of S. £. pleuriticus extended from the headwaters of the 

Colorado River basin downstream to the Dirty Devil River in Utah on the west, 

and to the San Juan drainage of Colorado, New Mexico, and Arizona on the east 

(Behnke 1979). The fish is currently considered a threatened species in 

Colorado, and the confirmed presence of pure populations is quite rare. The 

decline of the species' genetic purity is largely due to indiscriminate 

stocking of Salmo gairdneri (rainbow trout) and numerous non-native subspecies 

of IS, clarki in Ŝ. £. pleuriticus waters by a variety of public and private 

agencies. This stocking has in turn led to hybridization of Colorado River 

cutthroats with non-native species, and has seriously diluted the gene pool. In 

addition, Sal mo trutta (brown trout) in the large rivers and Salve! intis 

fontinalis (brook trout) have displaced $ £. pleuriticus from its native
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waters through competition for food and habitat (Hickman 1979, Behnke et.al.

1976).

Materials and Methods

Stream and lake selection for sampling was largely based on data recovered 

from computer files in the Colorado Division of Wildlife's Denver headquarters. 

Streams whose survey indicated the presence of cutthroat trout were considered 

as candidates for this survey. The presence of rainbow trout at any time in 

the history of the water in question automatically eliminated it from consider­

ation. Streams containing cutthroat trout were not eliminated if previous 

surveys reported non-native species other than rainbow trout, nor were they 

eliminated if the record indicated stocking with cutthroat trout, although 

they were given less priority in sampling.

Lakes were selected from similar computer files based on concurrent presence 

of cutthroat trout and lack of rainbows. The computer files contained stocking 

data from 1973 to the present, and all streams and lakes which showed no stock­

ing record prior to 1973 were inspected for stocking on old Division records 

which date back to 1951. Lakes which had been stocked with cutthroat trout 

were further selected based on the average size of trout found during earlier 

high lake surveys. Stocked lakes were surveyed in this study only if the 

average size of cutthroats taken on previous surveys was 9.0 inches or less, 

based on the assumption that a small average size would indicate reproduction 

(Sealing 1980).

In addition, several streams and lakes were surveyed based on recommendations 

from field personnel of both the Colorado Division of Wildlife and the Bureau of 

Land Management. These waters were not reported in previously mentioned stocking 

records or survey reports, but were considered to be important potential sites
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for pure populations of _S. £. pleuriticus based on historical knowledge of the 

water in question. Streams and lakes to be surveyed were color coded on U. S. 

Forest Service maps to indicate stocking and survey history, and the source of 

the information. These maps have been duplicated for the 1981 5L c. pleuriticus 

survey, and indicate waters which were surveyed in 1980. Known locations of 

barrier falls are also marked on these maps.

The vast majority of streams were sampled with a Coffelt BP-2 electro­

shocker, although some were sampled by angling where distance and rugged terrain 

prohibited transporting the shocker to the sample site. An effort was made to 

sample streams as close as possible to their headwaters, as this is the most 

likely location for pure populations of $. c. pleuriticus (Behnke 1976, Langlois 

1978, 1980). Whenever possible, samples were taken above barrier falls which 

would prevent the upstream migration of rainbow trout or non-native cutthroat 

trout. An adequate barrier falls is considered to be one greater than three 

feet in height (Langlois 1978). -Standard Division of Wildlife stream survey 

forms were completed for each stream, and a general impression of stream and 

lake suitability as _S. c_. pleuriticus habitat was obtained.

Lakes were surveyed by means of gill nets which were set with a small 

rubber raft in the evening and left in place for a minimum of ten hours. Two 

to three gill nets were set in each lake; at least one 50 foot variable mesh 

(.25-1.25 inch) monofilament net and one 50 foot large mesh (2.5 inch) net were 

set to obtain a representative sample of the population. When possible, two 

variable mesh nets and one large mesh net were set, as this combination consis­

tently produced the best sample.

Cutthroat trout obtained were preserved in one gallon Nalgene containers 

with ten percent formalin, and 0.4 percent borax was added as a buffer
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(Wernsman 1973). These bottles were stored in a horizontal position to 

prevent curling and facilitate lateral line scale series counts. Samples 

were put in the formal in-borax solution after placing a .25-.50 inch slit 

in each fish anterior to the vent. A minimum size restriction of 4.5 inches 

was placed on each fish kept, which is .5 inch in excess of the size at which 

basi branchial teeth are fully developed (Behnke 1980, Nehring et.al. 1978, 

Wernsman 1973). In all but four samples, ten or more fish were preserved 

so that significant mean values of meristic characters could be obtained 

(Behnke et.al. 1976, Behnke 1980). Samples of less than ten were taken due 

to sparse trout numbers and various difficulties encountered in obtaining 

the samples. If preservation was not possible within one hour of collection, 

the fish were injected with ten percent formalin and wrapped in formalin soaked 

paper towels until they could be properly preserved (Behnke et.al. 1976).

Color slides were taken of each sample before preservation to record color 

and spotting patterns, and a collection card was included in each sample 

describing various physical characteristics of the water in question. Only 

two cutthroat samples were kept from waters which also produced rainbow trout.

Inventory

Table 1 lists every stream and lake sampled in 1980, and includes a 

variety of descriptive information. The standard Colorado Division of Wildlife 

abbreviations for species sampled are used and consist of the following:

CRN = potential $, c. pleuriticus, B * Salvelinus fontinalis (brook trout), 

M = Salvelinus namaycush (lake trout), R = Sal mo gairdneri (rainbow trout), 

L = Salmo trutta (brown trout), MOS = Catostomus platyrhynchus (mountain 

sucker) and MTS = Cottus bairdi (mottled sculpin). Knowledge of the definite 

presence or absence of a barrier falls below the sampling location is indicated
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by "yes" or "no", but a slash ("-") indicates only that none was observed 

on this survey. A barrier falls is defined as a three foot permanent natural 

structure (cliff, underground stream) which prohibits upstream migration from 

the stream into which the water in question drains (Langlois et.al. 1978).

The flow of streams was estimated as accurately as possible in cubic feet 

per second, and lake acreage was taken from Kelley (1975). Stocking history 

is based on Division of Wildlife stocking records which date from 1951 to the 

present. If a stream is known to have been stocked with cutthroat trout, the 

most recent year of the stocking is given. "NS" indicates the stream has not 

been stocked, at least since 1951, and "UNK" indicates the stocking history is 

unknown.

An impression of waters as present or future j>. c. pleuriticus habitat 

is based on physical characteristics, remoteness, potential for réintroduction 

of pure strains, and the possibility of natural or artificial contamination 

with non-native sub-species of cutthroat trout and/or rainbow trout. This 

impression is indicated in Table 1 as either "excellent", "fair", or "poor".

A detailed description of streams and lakes from which samples were obtained 

follows under Discussion, as well as some waters which did not yield samples. 

Specific impressions and recommendations for individual waters can be found in 

these descriptions. Any stream or lake found to contain pure S.. £. pleuriticus 

following meristic analysis should be immediately given top priority regardless 

of its relative quality or these impressions. Actions should include protec­

tion from both fishermen and exotic salmonids, as well as transplanting 

members of the population to waters from which spawn can be taken, providing 

that the impact of this action will not endanger perpetuation of the existing 

population.
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Table 1. Summary of streams and lakes in northwestern Colorado examined 
Trout (Salmo c lark i p ie u r it ic u s ) , 1980.

for presence of Colorado River Cutthroat

LEGAL DESCRIPTION SPECIES SAMPLE STOCKING BARRIER ESTIMATED MANAGEMENT
LOCALITY OF SAMPLE SITE COUNTY SAMPLED SIZE HISTORY FALLS FLOW/ACREAGE POTENTIAL

Yampa Drainage - St reams

Beaver Creek S23 T1 ON R85W Routt
Elk River, North Fork S23 T1 ON R81*W Routt
Elk River, North Fork^ S10 T1 ON R83W Routt
English Creek S36 T1 ON R84W Routt
Lost Dog Creek v S26 T1 ON R81*W Routt
Lost Dog Creek 1 S 2 k T1 ON R84W Routt
Mad Creek, North Fork S28 T8N R83W Routt
Mandal1 Creek >-/ SI 3 TIN R87W Garf iel d
Porcupine Creek S33 T8N 88 3W Routt
Sand Creek S 2 k T2N R86W Rio Blanco

Lakes
r

Big Creek Lake SI 7 T8N R83W Routt
Crater Lake s \ b T2N R87W Rio Blanco
Fishhawk Lake S26 T8N R84W Routt
Lake of the Crags S21 T8N R83W Routt
Lake Diana S** T1 ON R83W Routt
Lake Margaret S26 T8N R8i*w Routt
Luna Lake S21 T8N R83W Routt
Porcupine Lake S33 T8N R83W Routt
Snowstorm Lake S25 T8N R84w Routt

Colorado Drainage - Streams 
Tributary to Eagle Ri ver

MTS,WS,B -- 1976 No 10 cfs Poor
MTS,R,L,B,CRN -- NS No 30 cfs Poor

CRN -- NS Yes 10 cfs Excel 1ent
B NS -- 2 cfs Poor

CRN-B NS — 3 cfs Fa i r
CRN-B 10 NS -- 1.5 cfs Fair
CRN -- NS -- h  cfs Poor
CRN-B 13 1976 — 7 cfs Excel 1ent
CRN-B NS -- 2 cfs Fa i r
B -- NS — 2 cfs Poor

CRN -- 1977 — 8 acres Poor
— 1976-B Yes 5 acres Poor
B NS -- 9 acres Poor

CRN 1 1 1977 Yes 6 acres Excel 1ent
CRN 11 1977 Yes 10 acres Excel 1ent
CRN -- 1977 -- k O  acres Fa i r
CRN 10 1971 No 38 acres Poor
CRN 10 1977 Yes 6 acres Excel 1ent
CRN-B -- 1952 No 11 acres Poor

Abrams Creek 
Black Gore Creek 
Hat Creek 
Indian Creek 
M il le r  Creek 
Nolan Creek 
Pi tkin Creek 
Polk Creek

S20 T5S R8i*W Eagl e CRN 10
S9 T6S R79W Eagl e CRN,R,B —

S27 T6S R83W Eagle CRN 11
S23 T k S R81W Eagl e CRN 15
S20 T5S R79W Eagle CRN 10
S25 T6S R83W Eagl e CRN-B 5
SI T5S R80W Eagle CRN 10
S28 T5S R79W Eagle CRN 11

NS — 3 cfs Fa i r-Good
197^-R No 10 cfs Poor

NS -- 7 cfs Excel 1ent
NS No 2 cfs Poor
NS v Yes 2 cfs Fa i r
NS — 7 cfs Fa i r -Exce l1e
NS Yes 1 cfs Fa i r
NS — 4 cfs Fai r



Tabi e 1. continued

LOCALITY
LEGAL DESCRIPTION 
OF SAMPLE SITE COUNTY

SPECIES
SAMPLED

SAMPLE
SIZE

STOCKING
HISTORY

BARRIER
FALLS

ESTIMATED
FLOW/ACREAGE

MANAGEMENT
POTENTIAL

Red Sandstone Creek S25 T4S R80W Eagl e CRN,B,R «• mm NS —  — 5 cfs Poor
Resolution Creek SI T6S R80W Eagle — — NS - - 3 cfs Excel 1ent
Resolution Creek S2 T7*S r8ow Eagle B NS 3 cfs Excel 1ent

Lakes

Brady Lake SI 2 T8S R82W Eagle CRN " 1977 Yes 15 acres Fa i r
Paradise Lake #1 SI 8 T8S R81W Pi tkin B — 1977 Yes 20 acres Poor
Paradise Lake #3 SI 3 T8S R82W Pitk in B m NS Yes 2 acres Poor
Sopris Lake S12

Colorado Drainage - Streams 
Tributary to Roaring Fork River

T8S R82W Eagle NS 10 acres Poor

Capitol Creek S34 T9S R87W Pitk in  ! B -- 1978-R - - 40 cfs Poor
Carter Creek S3 T8S R82W P i tkin-Eagle CRN -- NS Yes 5 cfs Excel 1ent
Cunningham Creek S20 T8S R82W Pitk in L-B - - NS — 20 cfs Fa i r
Fourmile Creek S36 T7S R89W Garf iel d CRN,R,MTS -- 1954-R Yes 1 cfs Poor
Frying Pan River S26 T9S R82W Eagle-Pi tkin CRN,R,B -- 1965-R — 20 c fs Poor
Frying Pan River SI 1 T9S R82W Eagle-Pi tki n CRN -- 1965-R — 10 cfs Poor
Frying Pan River-North Fork SI9 T8S R83W Pitk in CRN-B fa NS — 20 cfs Poor
Frying Pan R¡ver-North Fork SI5 T8s R82W Pitkin B -- NS — 10 cfs Poor
Frying Pan River-South Fork S29 T9S R82W Pitk in CRN -- NS — 70 cfs Poor
Lost Tra il Creek S30 T11S R87W Gunn i son — -- Unk:* Yes 5 c fs Poor
Lost T ra il Creek S21 T1 IS R87W Gunn i son CRN 6 Unk Yes 50 cfs Poor
Lost Tra il Creek-North Fork SI9 T11S r87W Gunni son — -- Unk No 30 cfs Poor
Marten Creek S26 T9S R82W Pitk in B \ — NS No 50 cfs Poor
Marten Creek S3 TIOS R82W Pitk in B — NS — 30 cfs Poor
Nickel son Creek S36 T9S R87W Pitk in CRN 8 NS — 9 cfs Poor
Mormon Creek S15 T8S R82W Pitk in B — NS -- 5 cfs Poor
Thomas Creek

Lakes

S25 T85 R88W Pitk in CRN-R 1978-R 10 cfs Poor

Carter Lake S10 T8S R82W Eagle CRN-R 15 NS Yes 8 acres Excel 1ent
Frying Pan Lake #2&3 SI 1 TIOS R82W Pitk in CRN 13 (2)-NS 

(3 )- l959
** — (2) -5 acres

(3) -6 acres
Excel 1ent

Independence Lake S28 TIOS R82W Pitkin B rf| NS Yes 9 acres Excel lent
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Table 1. continued

LOCALITY
LEGAL DESCRIPTION 
OF SAMPLE SITE COUNTY

SPECIES
SAMPLED

SAMPLE
SIZE

STOCKING
HISTORY

BARRIER
FALLS

ESTIMATED
FLOW/ACREAGE

MANAGEMENT
POTENTIAL

Colorado Drainage - St reams 
Tributary to Blue River

Corral Creek S22 T6S R79W Summit CRN-R 12 NS No 1 c f  s Poor

Colorado Drainage - Streams 
Tributary to Colorado River

Canyon Creek - East SI 3 T5S R90W Garfie ld B — NS Yes 29 cfs Poor

Deadman Gulch S5 TIN R83W Routt CRN 10 NS No 0.2 cfs Poor

Derby Creek SI 1 T2S R86W Eagle R-B — NS -- 5 cfs Poor

Dickson Creek >Sl6,21 T4S R8l W Eagle R NS 5 cfs Poor

Meadow Creek S3 TbS R8l W Eagl e — -- NS 3 cfs Poor-Fa i r

Meadow Creek-East Fork SI 0 TbS R81W Eagle ( CRN 10 NS — 3 cfs Poor-Fa i r

M ltche l1 Creek S2 7 T5S R89W Garfie ld CRN-B 10 NS Yes 7 cfs Ekcel1ent

0 Moniger Creek S8 T**S R81W Eagle — -- NS -- 0.5 cfs Poor

Piney Ri verrSouth Fork S7 T**S r8 i w Eágle — — NS Yes cfs Excel 1ent

Possum Creek S20 T5S R89W Garfie ld CRN 10 NS Yes 5 cfs Fa i r

Red Dirt Creek-East Fork S2 7 T2S R86W Eagle CRN 10 NS Yes 6 cfs Excellent

Red Dirt Creek-West Fork S31» T2S R86W Eagle CRN 10 NS Yes 8 cfs Excel lent

Lakes

Bowen Lake S31 TbS R88W Garfie ld B — NS Yes 2 acres Poor

Hack Lake S3 T3S R87W Garfie ld CRN 10 1978 Yes 1 acre Excel 1ent

White River Drainage - Streams 

Fawn Creek S7 TIN R90W Rio Blanco CRN,MOS,MTS 12 NS b cfs Fa i r

Hahn Creek S3̂ T2N R90W Rio Blanco CRN,MTS ]b NS -- 3 cfs Fa i r

Lost Creek S15 TIN R90W Rio Blanco CRN.MOS,MTS 9 NS . — — b  cfs Fa i r

Lakes

L i t t l e  Skinny Fish Lake SI 9 TIN R87W Garfie ld CRN 10 NS Yes 5 acres Excel 1ent

Skinny Fish Lake szb TIN R88W Ga rf  i eld CRN,B, R 12 1978 ' Yes 1 0 acres Fa i r



Table 5. List of streams and labes 
contain Salmo clarki pleuriticus as

in Colorado known to 
of M S I

Purity Date of Survey
A+ 1969

1972
1930

1931

19 71 
19 76

1930

1981

A- 1980

1981

Tía ter
Cross Creek 
Cunningham Creek 
E. Meadow Creek 
Mitchell Creek 
JQS Gulch 
Cattle Creek
Trappers Lake 
Timber Lake
Timber Creek 
Hack Lake 
Hat Creek 
MoIan Creek 
Miller Creek
Northwater Creek 
S, Fk. Ranch Creek
Abrams Creek 
Corral Creek 
Fawn Creek
Frying Pan Lakes #2,3 
Nickelson Creek 
Hahn Creek 
Lost Trail Creek
Bobtail Creek 
Little Green Creek
N. Fk, Swan River



Taxonomie character 
drai naoe in 1982.

analysis summary •for trout col 1 ec ted in the Colorado River

St ream Standard
Length

G i 1 1 -
rakers
Total

Scales
above
Lateral
Line

Seal es 
i n

Lateral 
Ser i es

Py 1 or i c 
Cae c a

Bas i - 
branchial 
T e e t h

81 ack Bone Creek
mean Í 67„80 19.67 43.50 174.00 34 * 83 5.33
s „ d 1 .37 1 .76 21 .88 2 „04 6.77
range i 8-22 41-45 163-200 31 -38 0-18

Bobtai1 Creek
mean 157.1? 19.67 39.20 202.66 35.00 13.33
s • d « 1 .03 1 .48 19.98 1 .58 5.50
range 18-21 39-41 164-220 33-37 6-20

Butler Creek
mean 188.10 18.30 42.70 180.80 32.40 3.10
s « d . 0.82 2.00 9.50 1 .50 2.64
range 17-19 41-47 165-199 30-35 0-8

Cabin Creek
mean 147.80 18.77 44.17 192.00 33.16 4.17
s „ d „ 0.75 2.23 8.41 1 .83 1 .33
range 17-19 40-46 184-208 31 -35 2—6

Cattle Creek
mean 167.00 18.10 42.20 177.80 31 .70 3.60
s « d „ 1 .20 1 .87 13.29 4.66 3.98
range 17-20 42-45 180-195 30-34 0-9

Corral Creek
mean 145.75 19.63 39.14 198.88 33.75 7.13
s . d „ 1 .51 2.27 7.32 4.13 3.14
range

Cross Creek '*■
18-22 35-42 188-206 29-39 4-12

mean 181.20 20.00 42.80 186.50 38.00 9.70
s . d • 1 .05 2.66 13.73 2.55 4.95
range 19-22 39-45 158-207 33-41 3— 18

West Cross Creek
mean 169.50 20.00 40.80 174.30 33.10 6.70
s „ d . 1 .33 0.79 15.14 2.13 3.74
range 17-21 40-42 152-202 30-37 1-13

Hahn Creek
mean 160.60 18.80 39.90 190.30 30.80 3.70
s • d • 1.23 2.47 14.40 1 .93 2.36
range 17-21 iá6““45 174-224 28-34 0-8

Hat Creek
mean 187.40 19.00 43.75 188.50 35.00 8.63
s . d . 1 .31 3.60 6.05 2.16 3.96
range 17-21 39-49 177-197 32-37 4-16

JQS Gulch
mean 171.10 18.00 42.10 189.70 31 .30 2.60
s„d„ 0.67 1 .66 8.04 1.16 2.01
range 17-19 41-45 176-205 30-33 0-6



Taxonomic c h a ra c te r  a n a ly s i s  summary fo r  t ro u t  c o l l e c t e d  in the Co lorado  R ive r  
dra inaoe  in 1982. <cont.)________________

Stream Standard G i l i ­ S c a le s S ca les Py1 or i c Bas i —.
Length ra  k e r s above i n Caeca b ra n ch ia l

Tota l L a te ra l L a te ra l Teeth
L i ne S e r ie s

Lost  Creek
mean i 6 8 .0 0 1 9 .8 0 4 5 .5 0 1 8 8 .4 0 3 7 .2 0 2 .4 0
s . d . 0 . 9 2 1 .43 9 . 2 9 2 . 5 7 1 .3 5
r a n g e 18-21 4 3 -4 8 1 8 0 -2 0 5 3 2 -40 0 - 4

L o s t  T r a i l  C r e e k
mean 1 6 4 . 7 0 1 8 .0 0 3 9 .  Ì0 1 9 6 .7 8 2 6 .  / 0 6 .8 0
s . d . 1 .5 6 2 .81 6 .7 0 4 . 6 4 3 . 4 9
r  ange 16-21 3 4 -4 2 189-210 1 8 -32 0 - 1 2

E a s t  Meadow C r e e k
mean 1 7 0 . 1 0 1 9 .6 0 4 4 .6 0 2 2 0 .6 0 3 3 . 9 0 1 8 .3 0
s . d . 1 .5 8 2 . 4 6 9 . 4 4 2 . 1 3 6 . 2 5
r an ge

M i l l  e r  C r e e k
1 7 -2 3 4 0 -4 7 2 0 6 -2 3 4 3 0 -3 6 8 - 2 7

mean 1 5 6 .5 0 1 8 .7 0 41 .00 1 9 2 .3 3 3 1 .4 0 7 .2 0
s . d « 1 .4 2 1 .41 7 . 6 2 1 .6 5 4 .6 1
r a n g e 16-21 3 9 -4 3 193-200 2 9 -3 4 2 -1 8

M i t c h e l l  C r e e k
mean 1 7 2 .2 2 1 8 .4 4 4 2 . 3 3 2 0 4 . 7 8 32 • i 1 13.11
s . d . 1 .51 2 . 4 5 1 1 .4 9 2 . 7 6 3 . 7 9
r a n g e 15-20 3 9 -4 7 1 9 4 -2 2 7 2 7 -3 6 8 - 1 9

N i c k e l s o n  C r e e k
mean 1 6 5 .9 0 1 8 .9 0 4 5 .6 0 1 8 4 .2 0 3 6 .1 0 3 .4 0

s . d . 0 . 7 4 3 . 0 3 1 2 .4 2 5 . 4 9 2.01
r a n g e 1 8 -2 0 41-51 160—196 2 8 -4 8 0 - 7

N o la n  C r e e k
mean 1 7 0 .6 0 1 8 .2 0 4 2 .5 0 1 9 8 .8 0 2 9 .6 0 2 .7 0

s . d . 0 . 9 2 2.22 4 . 4 9 2 . 2 7 2 . 6 7

r a n g e 17-20 4 0 -4 7 1 9 2 -2 0 6 2 6 - 3 2 0 - 7
N o r t h w a t e r  C r e e k

mean 1 4 6 .9 0 1 8 . ô Ü 4 3 .7 0 1 8 8 .0 0 3 2 .3 0 4 .4 0
s . d . 0 . 8 4 1 .1 6 4 . 9 4 1 .6 4 2 . 6 7

r a n g e
S o u th  F o r k  Ranch C r e e k

17-20 4 2 -4 5 1 8 0 -1 9 5 3 0 -3 4 0 - 9

mean i 6 3 .5 0 1 9 .4 4 4 2 . 2 2 2 0 5 .1 0 3 4 .2 0 10.00
s . d . 1 .07 3 . 5 6 7 . 5 8 3 . 0 8 4 . 3 2

r a n g e 18-21 3 8 -4 8 1 9 5 -2 1 6 2 9 -40 6 -1 7

S n e l l  C r e e k
mean 1 6 3 .0 0 1 8 .1 0 4 5 . 8 8 1 8 8 .1 0 3 7 .  i 3 7 .4 0

s . d . 0 . 9 9 2 . 4 7 5 . 2 6 3 . 8f' 2 . 5 9

r a n g e
N o r t h  F o r k  Swan C r e e k

17-20 4 2 -4 9 182—19ó 3 1 -4 3 3 - 1 3

mean 1 5 7 .5 0 1 8 .3 0 4 2 .9 0 200.10 3 0 .5 0 8 . 6 0

s . d . 0 . 9 5 2 . 7 3 1 1 .7 7 1 .6 5 5 . 6 8

r a n g e 17-20 4 0 -4 8 1 8 4 -2 2 3 2 9 -3 3 2 -1 6
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Introduction

This report summarizes the current knowledge regarding the status, 
distribution and taxonomy of the greenback cutthroat trout. It includes 
the analysis of several samples of specimens not included in previous 
reports or theses and a comparison of the specimens of the same genotype 
(Big Thompson River in Forest Canyon of Rocky Mountain National Park) 
after establishment in new environments (Caddis Lake, RMP and Florence 
Creek, Utah), to evaluate the magnitude of non-gene tic (environmental) 
influence on some of the taxonomic characters and reveal what changes 
might occur in transplanted populations.

The possibility that the greenback cutthroat trout of the Arkansas 
River system effected a headwater transfer to the Canadian River basin 
is discussed.

The objectives of this report are to provide a compendium of infor­
mation and recommendations for protection and restoration basic to a 
meaningful recovery program, leading to a change in federal status from 

endangered to threatened.
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Historical Review

The greenback cutthroat trout Is an example of how the actual survival 
status of a fish can become confused with its taxonomic status•

As a basic starting point, there is no doubt that a cutthroat trout 
is indigenous to the headwaters of the South Platte and Arkansas river 
basins and that this cutthroat trout is given the common name of greenback 
trout (Jordan, 1891). This trout has suffered a rapid decline in distribu­
tion and abundance to the point of extreme rarity as pure populations and 
is presently classed as endangered on the federal list of endangered and 
threatened species (Behnke and Zarn, 1976).

The confused taxonomy of the greenback trout is related to the 
original description and to the degree of differentiation between j>. ffl 

stomias and other subspecies of cutthroat trout (how readily and with 
what consistency can specimens of S_. ĉ. stomias be separated from other 
subspecies).

The taxonomic confusion surrounding the name stomias began with an 
1856 Army expedition under the command of Lt. F. T. Bryant from Fort Riley, 
Kansas to Fort Bridger, Wyoming and return. Dr. W. R. Hammond, an Army 
surgeon, accompanied the expedition, and as was a common practice at that 
time, made some natural history collections. The route of the expedition 
traversed parts of the Kansas, North Platte, South Platte and Green River 
drainages of Kansas, Nebraska, Colorado and Wyoming. All of the fish 
specimens collected were simply labeled "Fort Riley, Kansas" and shipped 
to the Philadelphia Academy of Sciences. Many of these specimens, 

including two specimens of cutthroat trout, were destined to be described 
as new species from "Fort Riley, Kansas". Cross and Oland (1961) dis­
cussed the confusion this collection has caused to fish taxonomy.
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All we know is that Dr. Hammond collected, preserved and shipped at 
least two specimens of cutthroat trout from Fort Riley, Kansas to the 
Philadelphia Academy in 1856. Because no trout were known to be indigenous 
to the Kansas, Republican or North Platte systems, these specimens must 
have been taken from the South Platte or Green River basins•

Gope (1865) first mentioned these specimens as "Trutta lewisi" from 
the Kansas River. Later, he described a new species, Salmo stomias, on 
Dr. Hammond’s specimens and gave the locality as the "South Platte River,
Fort Riley, Kansas" (Cope, 1872). The diagnostic criteria used by Cope 
for stomias was "a large mouth" (not diagnostic from other cutthroat trout) 
and "42 scales above the lateral line" (erroneous for South Platte native 
trout, in which I typically count 45-55 scales above the lateral line).

Cope and Yarrow (1875) changed the type locality of stomias from the 
South Platte River to the Kansas River, Fort Riley and in later publications 
Cope considered the cutthroat trout native to the South Platte basin as 
"S. pleuriticus" (pleuriticus is the currently accepted name of the 
Colorado River cutthroat trout).

The original specimens (type specimens) of stomias are in the collection 
of the Philadelphia Academy of Natural Science (7825 and 7826). I have not 
seen these specimens but Dr. R. R. Miller, Museum of Zoology, University 
of Michigan, has examined them and related that although the specimens are 
in poor condition and accurate scale counts are impossible, he estimated 
only about 150 scales in the lateral series (about 40 fewer than expected 
for native South Platte cutthroat trout). It is possible that Cope mixed 

specimens and #7825 and 7826 are actually specimens of Rio Grande cutthroat 
trout. It seems apparent from an article by Fowler (1912) that Cope also 
assigned the name stomias to Rio Grande cutthroat trout specimens collected

from Ute Creek, Fort Garland, Colorado.
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Thus, we have a situation where we do not know the piigiti of the 
type specimens bearing the name stomias (South Platte or Green Eiver if 

they were collected by Dr. Hammond in 1856 - or possibly the Rio Grande 
drainage if Cope mixed specimens during his studies), and the original 
describer (Cope) claimed stomias was not the native trout of the South 

Platte basin.
Our present concept of the taxon stomias is attributed to David 

Starr Jordan who qualifies as the "first reviser" of the name (makes 
current use "legitimate"). Jordan (1891) stated that trout were not native 
to Kansas and assigned the name stomias to the cutthroat trout native to 
the South Platte and Arkansas basins of Colorado. Jordan also associated 

the common name of greenback trout with stomias.
Jordan and Evermann (1896:489) mistakenly assumed that the native 

cutthroat trout of the South Platte and Arkansas rivers were derived from 
an ancestor moving downstream from the upper Missouri basin and in turn 
gave rise to the Colorado River cutthroat trout. The more probable sequence 
is reversed. If cutthroat trout ever migrated down the Missouri River to 
become established in the South Platte, it would be expected that popula­
tions would have become established in the Black Hills of Wyoming and 

South Dakota and in the North Platte drainage of Nebraska, Wyoming and 
Colorado - areas barren of trout until introduced by man. Based on the 
best evaluation of historical data and examination of specimens, I conclude 

that the cutthroat trout of the upper Missouri basin were derived from two 
separate crossings of the Continental Divide. The original distribution 
of cutthroat trout in the upper Missouri River proper did not extend much 
below Great Falls, Montana. In the Yellowstone River drainage native trout 

extended downstream to the Tongue River and the two forms of cutthroat 
trout (upper Missouri and Yellowstone) neVer came in contact and never
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existed as permanent populations below the junction of the Yellowstone with 
the Missouri, Thus, the origin of cutthroat trout in the South Platte 
basin can be attributed to a headwater transfer from the Colorado River 
system, a later transfer from the South Platte established them in the 

Arkansas River basin.
Jordan and Evermann (1896) reduced stomias to subspecific status, first 

as Salmo mykiss stomias and later to the presently accepted, S. clarki 
stomias (Jordan and Evermann, 1898).

No published work, however, presented adequate diagnostic criteria 
for stomias and sporadic attempts to do something for the protection and 
transplant of any remnant populations were stymied by the question: how 

is stomias to be recognized if it is found?
The early decline of the greenback cutthroat trout can be attributed 

to loss and degradation of habitat from mining, logging, grazing and 
irrigation projects - already well underway when Jordan visited Colorado 

in 1889.
The final squeeze, forcing the native cutthroat trout to the point of 

extinction was the introduction of non-native trouts. Brown trout replaced 
it in larger rivers, brook trout replaced it in smaller tributaries, 
rainbow trout hybridized with the native cutthroat and typically replaced 
it in streams of intermediate size and elevation between the brook trout 
and brown trout zones. The indiscriminant mixing of various subspecies of 
cutthroat trout such as the greenback, Colorado River and Yellowstone Lake 
cutthroat in fish propagation and their subsequent distribution throughout 
headwater tributaries and mountain lakes created the present situation where 
a tremendous diversity of cutthroat trout populations can be found in the 

South Platte and Arkansas river basins, but few closely resemble the

original native trout.
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Dieffenbach (1964) attempted to find pure populations of atomies but 
he was hampered by a lack of diagnostic criteria useful for comparison 

with specimens he collected. Dieffenbach was misled by Jordan's (1891) 
statement that stomias has about 140 scales in the lateral line. Most 
cutthroat (and rainbow and almost all species of the genus Salmo) have 
about 120-125 scales in the lateral line (number of pores). Occasionally 
I have found small, isolated populations of cutthroat trout with 130-140 
or more lateral line pores - but it is a character exhibiting local 
variability and not useful in subspecific diagnosis. 1 examined museum 
specimens of stomias collected by Jordan in 1889 and found hone approaching 
140 scales in the lateral line.

When Dieffenbach found a population of cutthroat trout inhabiting 
Black Hollow Creek, a small tributary of the Poudre River with an average 
of 137 scales in the lateral line (I counted an average of 133 pored scales 
to the end of the vertebral column in these specimens), he decided that 
the Black Hollow Creek cutthroat trout was the best known representative 
of stomias.

After re-examining Dieffenbach's data and specimens and finding that 
the cutthroat trout in Black Hollow Creek were not physically isolated 
from rainbow trout in the Main Poudre River, I concluded that the Black 
Hollow Creek cutthroat trout was not a pure population of stomias, but was 
a "good phenotypic" representative of stomias. A photograph of the 
original Black Hollow Creek cutthroat appears on the cover of a BLM 
publication (Johnson, 1976). The large, pronounced spotting pattern 
typical of stomias can be observed. Character values of the Black Hollow 
Creek cutthroat are presented in Table 1.

The discovery of the Black Hollow Creek trout stimulated a resurgence 
of interest in stomias restoration, but the original Black Hollow Creek
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population was probably lost as a result. In October 1966, 54 cutthroat 
trout from Black Hollow Creek were transported and stocked into the head­
waters of Hourglass Creek (tributary of Little South Poudre River). This 
section of Hourglass Creek provided about two miles of stream above 
barrier falls, barren of fish. Evidently no trout remained above the 
barriers to spawn in Hourglass Creek. In a 1975 survey, Rolf Nittmann, 
Colorado Division of Wildlife, found no fish above the barriers but reported 
sighting one large cutthroat trout downstream where brook trout are also 
found.

In 1967 a cooperative project of the Colorado Cooperative Fishery Unit, 
the U.S. Forest Service and the Colorado Division of Wildlife constructed 
a barrier to upstream migration in Black Hollow Creek. About 25 cutthroat 
trout were removed and held in a small spring seep while rotenone was 
administered to the creek to eradicate the brook trout. The cutthroat 
trout were to be placed back into Black Hollow Creek the next day, but 
they were found to be dead or dying. Electrofishing in 1968 and 1969 
found no evidence of survival and in September 1969, the last 10 speci­
mens of cutthroat trout found in Albion Creek (Boulder Creek watershed), 
which I had judged to be pure stomias, were transported to Black Hollow 

Creek. Forty trout from Como Creek, a small stream in the Boulder Creek 
drainage with a trout virtually identical to the Albion Creek greenback, 
were stocked into Black Hollow Creek in 1970. Natural reproduction was 
observed in 1971 and 1972.

The lack of taxonomic information concerning stomias was also res­
ponsible for the abandonment of an earlier effort to restore native trout 

into waters of Rocky Mountain National Park.
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In the 1950's a cutthroat trout population was found in the headwaters 
of the Big Thompson River in Forest Canyon of Rocky Mountain National Park. 
At that time it was commonly assumed that stomias was extinct, because of 
the statement to that effect made by Greene (1937) in his booklet on 
Colorado trout. Much interest was generated by the Forest Canyon trout as 
a possible pure population of stomias. Specimens were sent to Dr. R. R. 
Miller at the University of Michigan, some life history studies were made 
(Bulkley, 1959) and a transplant was made into the barren Fay Lakes of 
Rocky Mountain Park in 1959 in a cooperative restoration project between 
the U.S. Fish and Wildlife Service and the National Park Service.

This bubble of excitement was burst by the finding of records in 
Park Service files relating the stocking of cutthroat trout into Forest 
Canyon in 1922 and 1923. In 1922, 140,000 "spotted native" trout were 
stocked into Forest Canyon by the Estes Park Sportsman Association. This 
was followed in 1923 by a stocking of 130,000. The trout were obtained 
from the Estes Park State Fish Hatchery but almost certainly originated 
from eggs of Yellowstone Lake cutthroat. Also, Dr. Miller wrote that he 
could not determine the identity of specimens as stomias because insuffi­
cient taxonomic data on stomias existed and he pointed out the confusion 
surrounding the name stomias. Thus the first "official" restoration efforts 
for the native trout of the South Platte and Arkansas drainages came to an 
unhappy termination. The original transplant into Fay Lakes did not 
perpetuate in Fay Lakes but some individuals must have migrated downstream 
to establish a self-sustaining population in Caddis Lake, where they were 
discovered by James Mullan (U.S. Fish and Wildlife Service) in 1972.

The above episodes emphasize the point that adequate taxonomic informa­
tion is basic to any recovery or restoration plan for cutthroat trout
subspecies.
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My interests in cutthroat trout taxonomy formally began in 1957 for 
ray M.A. thesis research on cutthroat trout. To establish some baseline 
data on the characteristics of several subspecies, including stomias, I 
examined museum specimens, collected mainly during the period of 1870-1900. 
I noted that although most of the described subspecies of S. clarki 
lacked clear-cut differences (unique characters), differences in mean 
values of several characters could be used to separate specimens from 
different major drainage basins. The native cutthroat trout of the South 
Platte and Arkansas drainages were characterized by high scale counts, 
large spots and a tendency for lower numbers of vertebrae and pyloric 
caeca than most other subspecies of cutthroat trout.

The cutthroat trout native to Yellowstone Lake was the major source 
of cutthroat trout used in propagation and stocking from a period of about 
1900 to 1950. Large series of Yellowstone Lake cutthroat trout were 
analyzed to detect differences from other subspecies and to evaluate 
effects of past hybridization between a native cutthroat trout and the 
introduced Yellowstone cutthroat. A series of characters were also 
evaluated to detect the effects of hybridization between native cutthroat 
trout and introduced rainbow trout. Finally, a series of samples rep­
resenting known parental sources and derived populations established in 
new environments were compared to evaluate the direct environmental 
influence (non-genetic) on the taxonomic characters.

With this information, I determined that the Forest Canyon cutthroat 
trout did not represent an introduced population of Yellowstone Lake 
cutthroat trout. Although not pure, the Forest Canyon trout are a good 
representative of stomias. A project initiated by the Colorado Coopera­
tive Fishery Unit in 1964 took Forest Canyon trout to the Leadville 
National Fish Hatchery for an attempt at artificial propagation. Males
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and females did not mature synchronously and the remaining fish were trans­
ported and stocked in a small, barren stream (Florence Creek) on the Uinta 
and Ouray Indian Reservation, Utah in 1967. These fish reproduced and 
became established in Florence Creek where James Mullan collected a sample 
of specimens in 1975. The character values of samples from the Big 
Thompson River in Forest Canyon and the derived populations in Caddis Lake 
and Florence Creek are presented in Table 1.

The status of S, c. stomias to 1973 was discussed by Wernsman (1973) 
and Behnke (1973). After evaluating all of the evidence from character 
analysis we decided that two populations were probably pure and were the 
best known living representatives of stomias. These were the populations 
in Como Creek, a tributary of North Boulder Creek, Boulder County, Colorado 
and in the very headwaters of the Little South Poudre River, Larimer County, 
Colorado. Both of these sites are completely isolated from invasion by 
introduced trout and have no known stocking records.

Because of accessibility, the Como Creek trout has been used for 
introductions into Black Hollow Creek and into Rocky Mountain Park.

Taxonomy

Table 1 presents the data from character analysis of collections of 
cutthroat trout from the South Platte and Arkansas river basins. Included 
are data from ancient museum collections and samples from Yellowstone Lake 
and the headwaters of the Colorado River for comparisons and discussion. 
Because of the proximity to Colorado State University, the Poudre River 
drainage is best represented. Every known cutthroat trout population in 
the Poudre drainage has been sampled. Ideally, for a complete analysis of 
the present status of jS. ĉ. s tomias, all major sub drainages of the South 
Platte and Arkansas basins should be surveyed and cutthroat trout
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populations sampled comparable to the Poudre drainage collections. 
Interpretation of the data from the Poudre drainage samples suggest how 
this might be accomplished with minimal time and effort and maximal pro­
duction of useful information. This matter is discussed in the 
"Recommendations" section.

Most of the old museum specimens were collected from Twin Lakes 
(Arkansas River drainage) and little information is available on the 
original range of variability of the taxonomic characters of S. c. stomias. 
The specimens from the headwaters of the Little South Poudre River were 
judged pure because of the large, pronounced spots, the extremely high 
scale counts (higher than any trout of the genus Salmo), bright coloration 

and the remoteness and isolation of the site. They do have slightly 
higher values for vertebrae, pyloric caeca and gillrakers than might be 
expected of a hypothetical "typical" stomias, but it is not likely that 
these values were influenced by past hybridization with either non-native 
cutthroat trout or rainbow trout without affecting the scale counts, 
coloration and spotting pattern also.

The meristic characters of the Como Creek trout may approximate more 
closely the "typical" original greenback cutthroat. They have the large, 
pronounced spotting pattern, characteristic of stomias, although one of 
the 18 specimens examined lacks basibranchial teeth. Basibranchial teeth 
are not invariably present in all pure cutthroat trout and in most instances 
I would hesitate to invoke rainbow trout hybridization as an explanation 
for the absence of these teeth in less than 10% of the population, parti­

cularly in a small population where genetic drift may operate.
The best diagnosis at present for the recognition of stomias is as 

follows: Spotting pattern of large, roundish spots (largest spots
noticeably larger than pupil of eye); the largest and most numerous spots
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on caudal peduncle area; coloration bright in adults (red* gold and orange 
colors predominate in sexually mature fish); mean values for vertebrae,
60-62; pyloric caeca, 28-36; scales above lateral line, 45-55+; lateral 
series, 185-215+; bhsibranchial teeth present in at least 90% of population.

Examination of the data in Table 1 demonstrates that most of the 
cutthroat trout populations of the Poudre drainage have a large measure of 
greenback cutthroat ancestry determining their characters. None are typical 
Yellowstone Lake cutthroat and none are obvious rainbow x cutthroat hybrids. 
Closer analysis of the data, however, revealing the amount of variability 
between the populations demonstrates that almost all of these populations 
have a recognizeable influence by past introductions of both rainbow trout 
and non—native cutthroat trout. Of all the samples from the Poudre drainage, 
only the population in the headwaters of the Little South Poudre is judged 
pure. Roaring Creek and the original Black Hollow populations are good 
representatives" of stomias. The spotting pattern on most of the specimens 
in the other samples (small, erratic, more profuse) also indicates past 
hybridization. One sample, however, of 6 specimens collected in 1968 from 
a tiny unnamed tributary to Long Draw Reservoir (headwaters of Big South 
Poudre) merits further attention. These fish had not been examined prior 
to this report. The spotting pattern of these trout is not as distinctive 

as that found on Como Creek or Little South Poudre specimens, but the 
scale counts and caecal counts are indicative of stomias and the number of 

gillrakers are similar to the Little South Poudre sample* Because of 
barrier falls on the Big South Poudre, it is possible that trout were not 
native to the headwater areas, but early introductions from nearby waters 

may have originally established native trout here.
If the present population in the tributary to Long Draw Reservoir 

represents a population introduced by man, they may not be Poudre River
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greenback trout (stomias) but Colorado River cutthroat trout (pleuriticus). 
Long Draw Reservoir is only a few miles from the very headwaters of the 
Colorado River. The data from a sample of cutthroat trout found in the 
headwaters of the Colorado River are presented in Table 1. Note that the 
meristic characters of this sample is quite typical of stomias. The spots 
on these Colorado River specimens are relatively smaller than the spots 
of the Como Creek or Little South Poudre specimens, but it must be assumed 
that originally there were local populations of S. c. pleuriticus on one 
side of the Continental Divide in the headwaters of the Colorado River, 
with "larger than average" spots and populations of S. c. stomias on the 
other side in the headwaters of the South Platte basins with "smaller than 
average" spots and both with essentially similar meristic values, thus 
obliterating any distinction between the two subspecies.

In my taxonomic analysis of S. c. pleuriticus, I found some slight, 
average differences between pleuriticus of the upper Green River basin 
and stomias of the South Platte and Arkansas systems, but as more specimens 
were examined from the Yampa and Colorado River drainages a trend for 
larger spots and higher scale counts blurred the taxonomic distinctions of 
pleuriticus and stomias. This is not unexpected because, almost certainly, 
stomias was derived from pleuriticus by headwater transfer from the Colorado 
to the South Platte basin. Because of the degree of isolation of trout 

populations between the upper Green River and the headwaters of the Colorado 
River (historically the main Green River was not salmonid habitat below 

the town of Green River), the genetic affinities between pleuriticus of the 

upper Colorado basin and stomias may be closer than the affinities between

pleuriticus of the Upper Colorado and pleuriticus of the Upper Green River.
This matter concerns the point of taxonomic validity raised in the 

introduction. With the present information, modern ichthyologists would
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not likely describe the South Platte (and Arkansas) cutthroat trout as a 
subspecies distinct from the Colorado River cutthroat trout. However, the 
names for the two subspecies are long established and are useful to 
associate native trout with specific geographical areas. Ultimately, the 
assignment of a native cutthroat trout to the subspecies stomias or 
pleuriticus rests on the site of origin (South Platte - Arkansas drainages 
or the Colorado River basin).

Comparison of specimens of the parent population in Forest Canyon with 
derived populations in Caddis Lake and Florence Creek revealed a high 
degree of consistency. Aside from the more striking coloration developed 
in Caddis Lake fish, the only character undergoing recognizeable change 
is the diminuitionof basibranchial teeth in Florence Creek specimens.
Three of 15 specimens over 100 mm S.L. (and 2 of 7 less than 100 mm) from 
Florence Creek lacked teeth. Of the original specimens from Forest Canyon, 
basibranchial teeth were found in 37 of 40 fish. Also, the teeth are more 
feebly developed in Florence Creek specimens in comparison with Forest Canyon 
fish. In similar comparisons of parental and derived populations of cut­
throat trout, Wernsman (1973) found basibranchial teeth number to be a 
stable character. The most likely explanation for a change in basibranchial 
teeth in the Florence Creek sample is the "Founder's Principle", whereby a 
new population is founded on a relatively few individuals and these 
individuals possess modal gene frequencies for some characters different 
from the modes of the parent population.

This is an indication of what can be expected for other transplants - 
that the new populations may not be identical to the parents in every
character.
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Distribution

The original distribution of the greenback cutthroat included the 
upper parts of the South Platte and Arkansas river systems. Precise 
details of the distribution are not known, but permanent populations pro­
bably did not extend much below the foothill region of the Rocky Mountains 
(above the city of Pueblo on the Arkansas and to the city of Greeley on 
the South Platte). Except for a small area in southeast Wyoming (head­
waters of Dale and Boxelder creeks) all of the original native trout dis­
tribution in the South Platte and Arkansas basins is in Colorado.

A thesis by Stork (1975) and a report by Stork and Behnke (1975) on 
the native cutthroat trout of the Rio Grande and Pecos basins, discussed 
the possibility that J5. c. stomias may be native to the Canadian River 
basin via a headwater transfer from the Arkansas basin. This speculation 
was based on examination of specimens of cutthroat trout from the head­
waters of the Pecos basin, New Mexico. Some of the populations of Pecos 
cutthroat trout exhibited a striking similarity to greenback cutthroat 
in their spotting pattern and were recognizeably different from typical 
Rio Grande cutthroat trout, B. £. virginalis. Stork and I suggested that 
perhaps the native trout of the upper Pecos basin were derived from head­
water transfer from the Canadian River basin under the assumption that the 
Canadian River basin had native trout from a previous headwater transfer 
from the Arkansas River drainage (greenback trout).

Admittedly these speculations on the origin of Pecos and Canadian 
River cutthroat lack firm supportive evidence, particularly in view of the 
fact that no documented evidence exists that trout are native to the 
Canadian River basin (no museum collections of Canadian River basin trout 

were made prior to introductions).
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A recent collection of cutthroat trout was made from Ricardo Creek, 
a headwater tributary of the Canadian River system, Costilla County, 
Colorado. After thorough examination and comparisons I identified the 
Ricardo Creek trout as Rio Grande cutthroat, S. c. virginalis (Behnke, 
1976). It is possible that prospectors or sheepherders could have trans­
planted trout into Ricardo Creek from a headwater tributary of the Rio 
Grande, which lies only a few miles to the northwest of Ricardo Creek,

I anticipate further information on Canadian River cutthroat trout 
(Are they native? If so, are they derived from S5. c.. stomias or S_. £. 
virginalis?) from the thesis research of C.S.U. student, David Propst, 
who initiated a study of native cutthroat trout in New Mexico this year.

The present known distribution of pure stomias populations in the 
South Platte drainage consists of the small stocks in Como Creek and in 
the headwaters of the Little South Poudre and of transplanted Como Creek 
trout in Black Hollow Creek and two transplants in Rocky Mountain Park - 
Hidden Valley Creek and Bear Lake. No pure populations have been identi­
fied from the Arkansas River basin (but Arkansas basin collections are 
few). The best representative Arkansas drainage greenback trout, is the 
sample from the headwaters of the South Huerfano River.

Life History and Ecology

I can add nothing to my previous remarks on the life history and 

ecology of greenback trout (Behnke, 1973), that very little, information 
is available. Behnke and Zarn (1976) stressed the point that ecological 
and life history attributes of trout are highly variable and mainly under 
direct environmental (non-genetic) influence. Previous data developed by 
Bulkley (1959) and Nelson (1972) on predominant greenback cutthroat popula­

tions (Forest Canyon and Island Lake) could apply to any species of trout
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living under similar circumstances.
From all of the information pertaining to the decline of the green­

back trout from its native range, the most cogent point for future restora­
tion programs is that the greenback cutthroat is not likely to coexist 
with other species of trout. Because the greenback once lived in virtually 

all of the present trout habitat on the eastern slopes of the Rocky 
Mountains in Colorado, it can be assumed that re-introductions of greenback 
cutthroat trout will be successful in streams or lakes now holding intro­
duced trouts if all of the non-native fish are eliminated and prevented 
from reinvasion. This being the case, detailed habitat studies are not 
a necessary prerequisite for future transplants, as was demonstrated by 
the successful establishment of Como Creek greenback trout in Hidden Valley 
of Rocky Mountain Park, a typical beaver pond - brook trout habitat when 

the brook trout were eradicated.

Protective Measures

As discussed above, the first greenback restoration projects used the 
slightly hybridized populations of Forest Canyon and Black Hollow Creek. 
These efforts did establish the Forest Canyon trout in Caddis Lake in 
Rocky Mountain Park and in Florence Creek, Utah and created a greenback 
trout sanctuary area in Black Hollow Creek by the construction of a barrier 
and elimination of brook trout (although the original Black Hollow Creek 
population was probably lost). Introductions of 10 Albion Creek trout in 
1969 and 40 trout from Como Creek in 1970 did establish a thriving popula­
tion of greenback trout in Black Hollow Creek by 1972. A survey of Black 
Hollow Creek in 1975 found that brook trout were again established above 
the barrier falls (probably from angler introductions). A decision on a 
future course of action for Black Hollow Creek is one of the current
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matters facing the Greenback Recovery Team.
In 1971, 40 trout from Como Creek were helicoptered into a barren 

headwater tributary of the Big Thompson River in Rocky Mountain Park. 
Evidently, due to severe Winter conditions, all of these fish migrated 
downstream over a barrier falls and have little chanfe of perpetuating 
themselves in the dense population of brook trout found there.

In 1973, 80 trout from Como Creek were stocked into Hidden Valley 
Creek of Rocky Mountain Park after treatment with antimycin to eliminate 
brook trout. Surveys of Hidden Valley in 1974 and 1975 revealed success­
ful reproduction in both years and no evidence of brook trout survival.
The habitat of Hidden Valley Creek consists of about 15 surface acres of 
water, mostly in beaver ponds which should support several thousand 
greenback trout when the population expands to carrying, capacity (1978- 

1980).
In 1975, Bear Lake, an 11.2 acre body of water in Rocky Mountain Park, 

was treated with antimycin to eradicate brook trout and 65 greenback 
cutthroat trout from Como Creek were transplanted into it. If the inlet 
and outlet areas of Bear Lake can be modified to induce natural repro­

duction and the aggregation of spawning fish, it should provide an 
excellent situation for spawn taking operations providing eggs for an 

expanded restoration program.
S.. c. stomias is listed in the federal register as an "endangered 

species" under the 1973 Endangered Species Act (PL 93—205) and is endowed 
with certain protections such as from threats to habitat from any federal 
or federally-funded project. A Greenback Trout Recovery Team has been 
established whose mission is to enhance the survival status of the green­
back trout so it is no longer "endangered". The members of the Greenback 
Recovery Team (1976) ares Mr. Dave Langlois, Colorado Division of Wildlife
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(replacement far Rolf Nittmann); Mr. Richard Moore, U.S. Forest Service;
Mr. Dave Stevens, National Park Service; and Mr. James Mullan, U.S. Fish 
and Wildlife Service. I (Robert Behnke) serve as Technical Consultant to 
the team.

In February, 1976, a first draft of a greenback trout recovery plan 
was written by the team and submitted to the U.S. Fish and Wildlife Service. 
With the plan, a request was made to declassify SL £. stomias from endangered 
to threatened. The Recovery Team's reasons for requesting a change in 
status was based on the fact that the greenback cutthroat trout is not now 
in imminent danger of extinction because of the recognition and protection 
of the two indigenous populations in Como Creek and in the headwaters of 
the Little South Poudre River and the introduced populations in Rocky 
Mountain Park where the watersheds are completely protected against degrada­

tion.
It was also pointed out by the Recovery Team that the endangered 

status, by prohibiting angling (or any "taking"), inhibited more trans­
plants of greenback trout into public waters because such action would 
force closure of these waters to anglers, thus alienating fishermen.

Understandably, the Fish and Wildlife Service has a cautious approach 
to the evaluation of requests for change of status. A reply from Mr. Harvey 

Willoughby, Director, Region 6, U.S. Fish and Wildlife Service to 
Mr. Nittmann (April 12, 1976), commented on the recovery plan and a request 
for a change in status. Mr. Willoughby pointed out the need for continued, 
long term monitoring and of statements of achievable and quantifiable 
objectives calling for specific actions and schedules to be carried out.
A problem here is that to the present, no funding has been available 
specifically to carry out projects on greenback trout. All work to date 
has been done on a piecemeal, sporadic and part-time basis or ancillary to
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other projects. For example, I have previously pointed out that we know 

little of the status of native trout in the Arkansas River drainage because 

of the paucity of collections. As part of an ongoing D-J project on stream 

surveys (F-32-D) in the Arkansas drainage, Mr. Don Wurm, regional biologist, 

Colorado Division of Wildlife, agreed to give special emphasis to collections 

of potential native trout populations. Colorado Division of Wildlife has 

obligated funds to handle the identification of collections made in 1976.

The Colorado Division of Wildlife classifies c. stomias as 
"threatened". This classification gives the management responsibility of 
stomias to the non-game section of the Division. The non-game aquatic 
biologist of the Colorado Division of Wildlife is Mr. Dave Langlois.

Recommendations

Hie delegation of administrative authority for endangered and threatened 
species to the non^game section of the Colorado Division of Wildlife has 
the advantage of centralizing projects and responsibilities on species 
whose distribution overlaps into more than one of the administrative regions 
of the state. Anticipating the eventual granting of matching federal funds 
for endangered and threatened species programs to the state, the non-game 
section should draft a proposal for funding a project on the greenback 
cutthroat trout (or all of the native cutthroat trout of the state). The 
ultimate goal would be to re-introduce pure greenback trout into several 
waters until it was no longer endangered or threatened and again comes 
under the jurisdiction of fish management. Basic to such a project is the 
inventory, collection and taxonomic analysis of cutthroat trout populations 
in the South Platte and Arkansas river basins, comparable to what has been 
accomplished in the Poudre River drainage of the South Platte basin.
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To make most effective use of funds and time, collections should be 

planned from those areas with the greatest potential for the persistence 

of native trout. Such areas will be remote and isolated headwater 

situations. Streams with some physical barrier to prevent upstream 

migration of non-native trout and the watershed above the barrier being 

sufficiently small or remote so that previous introductions of non-native 

trout were unlikely. Particular attention should be given to the location 

of lakes on a watershed. Most mountain headwater lakes have a long history 

of non-native trout introductions, resulting in hybrid mixtures throughout 

all parts of a continuous drainage not physically isolated. Consultation 

with Division employees familiar with a specific drainage or region may 

provide leads to the location of potential native trout populations. The 

South Platte and Arkansas basins can be partitioned into sub-drainages 

and a plan of collection sites noted from topographic maps.

For drafting a proposal, sections 4 (documentation and reporting) and 

13 (research and surveys) of the U.S. Fish and Wildlife Service’s Federal 

Aid Manual should be consulted. Objectives should be stated in quantifiable 

and measureable terms. For example, three months of summer field work will 

collect a minimum of 30 designated sites and preserve 300-500 specimens 

for analysis.

Until funding is available to initiate an inventory specifically 

devoted to greenback trout, the personnel of the non-game section of 

Colorado Division of Wildlife should capitalize on opportunities whereby 

federal agencies such as the Bureau of Reclamation, Bureau of Land 

Management and the U.S. Forest Service, preparing environmental assess­

ments, analysis or impact statements, could make a contribution toward the 

inventory and collection of cutthroat trout populations in the South Platte

and Arkansas basins.



22

I note that the possible occurrence of native cutthroat trout was not 

even considered in the final environmental impact statements for timber 

management (1975) for the Rio Grande, Routt, Uncompahgre, Gunnison and 

Arapaho National Forests in Colorado.

In Rocky Mountain National Park, the schedule and plans for 1976 and 

1977 for green back trout restoration in the Park developed by Park 

Biologist, Dave Stevens and U.S. Fish and Wildlife Service Biologist,

James Mullan, should be formalized and carried out. This Includes moni­

toring the introduced greenback populations in Hidden Valley and Bear 

Lake, the creation of spawning habitat in Bear Lake, elimination of brook 

trout and introduction of greenback trout in about 4 miles of West Creek, 

above a natural barrier, and in 2k miles of Cow Creek (construction of 
a barrier will be necessary). A cutthroat trout population of unknown 

origin occurs in Pear Reservoir Creek in Rocky Mountain Park. This popula­

tion should be identified and the habitat assessed. If the present popula­

tion represents a typical hybrid mixture of non-native trout, the site can 

be considered for greenback introduction.

In 1975, while obtaining trout from Como Creek for transplant into 

Bear Lake, members of the Recovery Team made a brief reconnaissance of 

the Como Creek watershed. An isolated headwater section of the stream 

above the University of Colorado's Arctic and Alpine Research Station was 

found to be barren of trout. The habitat appeared to be suitable and it 

is recommended that an introduction be made in 1976 to extend the range of 

the trout in Como Creek. The downstream limits of greenback trout in 

Como Creek has not yet been established. This should be accomplished in 

1976 as well as observing any potential threats to the downstream area - 

for example, the possibility of construction of ponds on private property 

in the watershed where rainbow trout could possibly gain access to the stream.
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The headwaters of the Little South Poudre River should be surveyed in 

greater detail to estimate population size (evidently small) and to assess 

the potential for extending the distribution of this trout by introductions 

into a presently barren western tributary, joining the Little South Poudre 

just north of the boundary of Rocky Mountain Park. An objective should be 

scheduled to introduce fish from the Little South Poudre population into 

the headwaters of Hourglass Creek in an attempt to establish a new popula­

tion. The original stocking of Hourglass Creek with cutthroat trout from 

Black Hollow Creek-was made in October. The tendency for downstream move­

ment of trout is increased by cold or decreasing temperatures (data 

reviewed by Behnke and Zarn, 1976) and the prospects for successful 

establishment in Hourglass Creek should be improved by transplants made 

during the early-mid summer period.

An excellent site for the establishment of a future brood stock of 

greenback trout is at the sources of the South Branch Boxelder Creek on 

the property of Colorado State University's Maxwell Ranch, Larimer County, 

Colorado. Two series of springs, about one-half mile apart at an elevation 

of approximately 7200 ft, create the origin of the South Branch and join 

together about one-half mile downstream, just above the county road crossing. 

The springs provide a constant source of good quality water (water quality 

and invertebrate fauna has been studied by graduate student Richard 

Botorff, Department of Zoology). The flows are less than one c.f.s., but 

presently support a dense population of small brook trout. This section of 

the watershed is in excellent condition and is not subjected to flooding 

or erosion. A construction of a barrier, perhaps just below the junction 

of the two forks, and eradication of the brook trout would provide an 

excellent opportunity to restore greenback trout. Boxelder Creek is a 

tributary of the Poudre River and although no records of cutthroat trout
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from this drainage ate known, it is assumed that the greenback trout occurred 

throughout Boxelder Creek before replacement by brook trout. The creation 

of a small pond by a barrier dam would provide habitat for rapid growth 

and relatively large adult fish resulting in a source of readily obtainable 

spawners for future propagation. The area is accessible by a good gravel 

road, open year-round.

Mr. E. J. F. Early, Manager of the Maxwell Ranch, has expressed interest 

on the part of Colorado State University for an endangered species refuge 

on the Ranch. He has pointed out, however, that the University has no funds 

available to contribute to the project. The major expense would be in the 

construction of a barrier dam. Possible construction assistance might be 

available from Army Reserve Units as part of their training requirements.

A greenback restoration project designed for brood stock maintenance 

on the Maxwell Ranch definitely deserves serious consideration by the 

Greenback Recovery Team and the non-game section of the Colorado Division 

of Wildlife.

The following areas are high priority sites for collection of specimens 

for identification: 1. The headwaters of South Huefano Creek (The 1963 

collection was made "above confluence with Dutch Creek"). This sample 

represents best known greenback population in the Arkansas River drainage.

Do cutthroat trout still exist there? Are they isolated? Are there isolated 

tributaries which may hold pure populations of native trout? 2. The very 

headwaters of the Purgatoire River near Purgatoire Peak. I know of no 

records of native trout in the Purgatoire drainage (tributary to the 

Arkansas River near Las Animas, Colorado). If greenback trout ever gained 

access to the Canadian River basin, the transfer would most likely have 

occurred in the Purgatoire Peak area - if the greenback was native to the 

Purgatoire drainage. I discussed this matter in a report on the cutthroat
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trout found in Ricardo Creek, a headwater tributary of the Canadian River 

basin (Behnke, 1976). 3. The headwaters of the Apishapa River (the

drainage between the Huefano River and the Purgatoire River) is also an 

important site. 4. A larger collection should be made from the unnamed 

tributary of Long Draw Reservoir (headwaters of Big South Poudre drainage), 

for detailed analysis as a pure population and evaluate relationships to 

stomias and pleuriticus.

The Recovery Team should set a goal by 1978 to present documented 

evidence that the status of S. c. stomias clearly warrants a change from 

endangered to threatened. This would include: (1) current data on the 

indigenous populations in Como Creek and the Little South Poudre River and 

the introduced populations in Hidden Valley Creek, Bear Lake and Black 

Hollow Creek; (2) verification that brook trout have not re-appeared in 

Hidden Valley or Bear Lake and a decision on a course of action for Black 

Hollow Creek regarding treatment for elimination of brook trout; (3) additional 

transplants to establish new populations such as in Hourglass Creek, Cow 

Creek, West Creek, Boxelder Creek and extending the distribution into 

presently isolated, barren sections of Como Creek and the Little South 

Poudre; (4) update on status of stomlas in South Platte and Arkansas basins 

based on collections made in 1976-77.

Finally, a successful greenback recovery program should emphasize the 

values of the greenback trout in fisheries management to stimulate more 

widespread introductions as a fisheries management option to replace 

stunted brook trout populations with a more desirable trout. In the Yellow­

stone River, Wyoming and in the St. Joe River, Idaho, special regulation 

fisheries for native cutthroat trout have been enthusiastically endorsed by 

fishermen (Behnke and Zarn, 1976). Future data comparing the population 

structure, size and growth rate of the greenback trout introduced into
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Hidden Valley and into Bear Lake with the brook trout populations existing 

there at the time of treatment will be most valuable for predicting the 

expected results of replacing brook trout with greenback trout in small 

stream and mountain lake environments (Dave Stevens and James Mullan 

recorded data from the brook trout populations in Hidden Valley and in 

Bear Lake Immediately after treatment).
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Table 1. Character analysis.

Locality Vertebrae Gillrakers Pyloric caeca
Scales above lat. line 
and in lat. sex.

Basibranchial
teeth

South Platte Basin 53-60 (56.7)
Poudre R. 
.drainage/.

Headwaters Little 
So. Poudre,1965, 
1970 

n = 18

60-63
(61.9)

19-23
(21.3)

27-50
(35.2)

205-236(216.5) T-m
-(mean-of 50)- 
z-n dub

Black Hollow Crk. 60-63 37 (1) 41-48 (44.2) 7 (1)
1963 n = 40 (61.9) (mean of 50) 175-216(193.5) (mean of 50)

Roaring Crk. 60-62 — 31.2(1) 41-50 (45.7) 10.3(1)
1962 n * 30 (60.9) (mean of 30) 173-209(190.4) (mean of 30)

Hague Crk. 61-63 19-22 23-43 41-48 (44.5) 2-14
1967 n - 8 (61.9) (20.4) (34.4) 160-195(179.4) (8.9)

Trap Crk. 59-63 17-21 31-41 40-49 (45.6) 1 w/o teeth
1967 n = 10 (61.1) (18.7) (35.5) 165-201(186.6) 9 w/ 1-10(5.1)

Neota Crk. 61-63 20-22 25-36 37-56 (46.3) 1 w/o teeth
1967 n * 10 (61.3) (20.7) (30.7) 167-201(186.7) 9 w/ 1-10(5.1)

Willow Crk. 61-64 18-21 24-41 43-49 (45.9) 4 w/o teeth
(above Long Draw 
Res.) 1969 n = 10

(62.2) (19.5) (30.9) 179-204(187.7) 6 w/ 3-6(4)

Willow Crk. 60-63 20-22 25-36 37-56 (46.3) 3-7
(below Long Draw (61.3) (20.7) (30.7) 167-201(186.7) (5.0)
Res.) 1969 n = 7

Corral Crk. 61-63 18-20 32-49 42-47 (44.2) 2-20
1967 n |  22 (61.9) (18.7) (38.8) 156-193(180.3) (8.5)



Scales above lat. line Basibranchial
Locality Vertebrae Gillrakers Pyloric caeca and in lat. ser. teeth
Trib. Long Draw — 19-21 26-33 47-51 (48.8) 2-15
Res. 1968 n = 6 (20.8) (29.5) 190-208(197.8) (8.4)

Thompson R . drainage 59-62 18-22 29-46 44-54 (49.6) 3 of 40 W/o teeth
Forest Canyon 
1959-1967 n = 40

(60.7) (19.1) (35.9) 187-204(192.4) y  w/ 1-13(7.1)

Caddis L. — 16-22 31-39 46-49 (48.1) 2-13
(introduced frm. 
Forest Canyon) 
1972 n = 6

(19.0) (35.3) 186-202(191.3) (8.2)

Florence Crk. 16-21 26-43 43-51 (47.7) 3 of 15 w/o teeth
(introduced frm. 
Forest Canyon) 
1975 n - 15

(19.0) (34.0) 182-208(190.8) 12 w / 1-8(4.4)

Boulder Crk. 59-62 17-21 24-42 46-53 (48.4) 1 of 18 w/o teeth
drainage Como Crk. 
1969 n = 18

(60.2) (19.0) (29.4) 174-205(189.3) 17 w / 3-12(6.0)

Albion Crk. 58-62 17-20 29-46 41-47 (44.6) 1-23 (8.0)
1955-1963 n = 22 (60.1) (18.5) (34.1) 168-203(189.3) n = 12

Island JfJpP 59-62 . — ■ n't«* 41-50 (45.0) 7.9(1)
(City Boulder 
Watershed)
1963 n = 50

(60.4) (mean of 50) 167-196(179.8) (mean of 50)

Bear Crk.(Morrison) 59 19 44 3
1889 n =* 1 195

Arkansas R. Basin 59-62 18-21 33 (n = 1) 46-53 (46.2) 1 of 14 w/o teeth
Twin Lakes 
1889-1903 n - 20

(61.3) (19.2) 170-202(186.0) 13 w/ 6-14(11.0)

Arkansas R. 60,62 20,22 31 (n = 1) 46y49 2*12
1889 n = 2 191,213
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lèi (̂ <iv 1’ f\r̂ ja- o>. ^/î?
p à i

£ 2x0  ha'» I I Cr K ,

P a  / 0 £<eW&> Ol/.
'2’ y S ^ K  ¿ Ä  t W & ,  ;i

* I

s
Pflf
^  / I i )

m m  \:T*.. à y tr f\Â*W tepO' :.,|i
O  ' Ä• 2 b ï'̂ tSNM̂ î ^«z

£ & I » £✓*-

Ä  Crt.

(Vlfefc ̂ fct Æ-(2 m ’* W

s» f^conj

> 9
' 8 p $  Sd

« t t f t  Jm m  Q-fcv «- /?,w Arï»1* S tx cj tsê  cf *e-«e -
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gf#£ ‘ . ;' s ' . ' ' '■
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CHARACTER ANALYSIS SI1EET - COLORADO COOPERATIVI: FISHERY UNIT

SPECIES Q & À LOCALITY
C> A  i >S  h g  g  C r  ic *

COLLECTED BY (g . Xfrw j ~ t U  

Cat. 1 Measurements by - /

DATE

DATE

Specimen tt
1 2. 3

Total 1 / ( o O 1
Standard L.

I 3 . S ’ j 3  J / / o
Body D !
Head L
Orbit L
Upper Jaw L h 3 a / &
Dors. Orig.j to Snt. tip

..
(* 6 o>% S t

Dorsal fin basal L j _______
Dor5a1 fin dopressed L
Adip. fin depressed L
Cauda] peduncle i)
Caudal peduncle L
Vertebrae 1
1st Arch £i11 rakers (up) (0 7 7  1 1

(lower) lb . Ì Ò m !
(total) IL 1 7

Branchiostegal rays right
. _ 3—

Cleft) ?  , !
/

Dorsal rays <ift 1 Q 1 A

Anal rays
„11 . |.
I Ù & /Ó/2

Pectoral fin rays l S l x 1 3
Scales in lateral line
Scales above lateral line 3 3 3 b 32.

Scales ? rows above 1 at. ito' / s i
Pelvic fin rays ? m 9
Pyloric caeca 3 H 3 8 3 0
Dent i t ion

...*W--
Ù O 0

i

i
i .... i

i

1
■ ♦

t ^ i

i . _______________________ L - J



CIIARACTl-ft ANALYSIS SIIIIIIT - COLORADO COOPERATIVE FISHIIRY UNIT
■1, V p s i R a a m P

SPUCIi-S C u t t U r o ^ T ~  T Y o t / T  LOCALITY '

COLLCCTLIJ UY f o r m e  PATH
Cat. * _____________ Measurements by ^ A  )aapejr PATH
Specimen »
_______________________________i 2 - ■; w  <• * 7 , 8 .
Total Sv * f ¿ 7 7 2 S 7 _ _ ¿SJS.I Z-fi ....¿5LL ^ s ; 2*2/
Standard L. 2 3  7 -2s:.3..... o i 4 _ . «2j£Y
’Body D * i
Head L
Orbit L
Upper Jaw L " i d 3 5 ” 3 2  l i d 3 7 0 33 3 /
Dors. Orip. to Snt. tip 7 M 2 / / ? / 3 Z t - ¿ ¿ 2
Dorsal fin basal L

/ J O  j

Dorsal fin depressed L
Adip. fin depressed L
Cauda] peduncle D
Caudal peduncle L
Vertebrae 1
1st Arch i;i 11 rakers (up) 7 (? 7  1' 7 ilS s. J L jLSl -̂

(lower) 1 2. /3 [AJ 1.3 j 1/ /a.- Hi 1 3 1  S
(total) / f /f

V
A l 27? K 1 2 a  I 2 j____ •if.

Branchiosteya 1 rays right W II 12. 1 7X. it __Z_2 _ii___
(loft) i if if »3 iS II ' /2- LJ.J2— J J —

Dorsal i;ays 1 6 0 9  a 166 /6_g jL6l£L.
Anal rays t i B <?£ // A n o /6^e_, / / £ /./¿J- ¿ ¿ £
Pectoral fin rays i 3 / 3 j t i Jf * H /V -JJL.
Sea1es i n 1 atera 1 line

---- 1—f— —y—f----- f  f /

Scales above lateral line >0T S f y r Si
Scales ? rows above 1 at . V / w <21^ / f $ u s 3(66 US aqS .

i Pelvic fin fays / o
--£--£—f---

< f « ■ i /¿5 / O — . l b
Pyloric caeca 3 G > //7 * * & ^  la -
Dent it ion ^ 7 If 7 1 < 3 _ J & o ...I—

■ ... :v
1AyJF ' •

1 i

i _  _ l  _ _ n. ___ ■



COLLOCTLD BY DATH 1 9 7 9

t!at. H Measurements by ___________________ PATH

Specimen ft
I <=3 3

Total ¿ i n > n ¿ 5 7 ¿ 3 0  1 '.¿Hb  1 a x ?
Standard L. i S ? a i l I V -¿661 191
Body D 1 '
Head l.
Orbit L
Upper Jaw L ¿ 5 cZ*j 3 5 ¿ 9
Dors. Orig. to Snt. tip 7J H% 1 f f 17..:
Dorsal fin basal L
Dorsal fin depressed L
Ad ip. fin depressed L
Caudal peduncle L)
Cauda1 peduno1e L
Vertebrae 1
1st Arch (up) 6 7 7 1

(lower) /o // n  1 IX i i /x
(total) tC. /£ i9 2 © n /$ -

Branchiostegal rays right to it m // ... _ M
(left) 11 U H // .16 1 // -

Dorsal rays f<3 IP) to a
Anal rays tO & m m e „/¿tf toG  ̂a
Pectoral fin rays l 3 n /3 \W H
Scales in lateral line

—, f  /•" .--

Scales above lateral line *1* V S V S fy &
Scales 2 rows above 1 at. / 89 /9St ! 7 S / m

f v  
-2CM? ¿6JT

Pelv ic fin rays ? ■ 9 /&
Pyloric caeca 3 1- 3 0 36 3 6 3 Y 3 d

Dentition l
V L _

1_______
1 . . .

1
•

f - ' - T -



Specimen H
_______________ 7 <3 T to // /-a , /3.
Total 1.. |U.67 J t g O / 15 U ; i U i / «¡tel.
Standard L. n i t < n 2 d  ¥  .1 JiZi ai03
Body D
Head L Jfm

Orbi t | | ! | 773!
Upper Jaw L ■3.H 2 A ^  _ m ' B 3
Dors, Orig. to Snt* tip s v A/2 / o y / 2-0
Dorsal fin basal L
Dorsal fin depressed L
Adip. fin depressed L
Caudal peduncle D
Caudal peduncle L
Vertebrae
1st Arch gill rakers (up) 7 7 7 1 7  |

L r W
¡¡¿4 ie__

(lower) It
— f~

IA, /z ! ! ID. JD__
(total) n i f / ? r S / § . -¿L.-

Bran c.h i o s t emi 1 ray s right /& / b // // i n ift — S___
(left) ft 9 if // _ }h -_/&__ / Q

Dorsal rays /OR 9iS m /pa... $ Dv

Ana 1 rays j 6 A /PI3 9 B
Pectoral fin rays / ¥ ¡ 3 / 7 /y /¥ _JL3_ 73—
Scales in lateral line
Scales above lateral line
Sc ales 2 rows above lot.
Pelvic fin rays <} 9 ? 7 7- U _
Pyloric caeca ¿a 30 3 3 _36__LZ—
Dent it ion 5? 5* 6 1 O, UJ/ 1.

1____1___
I

- 1 .
. • ¡;|

1 l
1 . ,_J . , T|.| n M





Vst il VIVAC i l* IV /VA AC • *> i O  OI U«l. A \-Ui*V>lWU'U ViWl L.)W\ t i i U I »

spucius C
fo&eT / I g f Ortx^d

LOCALITY ¿ a M . Jrs, SjXXTsCJLtQraÁy^i«._ _

COLLCCTLO by 0, ficdtus « 0.
Cat. <i 'y.-,- ■ ' Measurements by C&3

DATI-

DATI:

a A A js Tf

l / l l/ tg L
Specimen #

'Total. !.. X I 1 -231 X79 ¿ s i  i z s T f / é 7 2M( p

Slanciarvi L. Iti 1 X M t S x * o  I & J Ì 3 d à ~ w

Body 0 1
Head 1 ^ 9 H I i -
Orbit I. • J H É ^ ■'• ■ I ■  '
Upper Jaw L•'& !
Dors. Ori £; to Snt * tip
Dorsal fin basal L i !
Dorsal fin depressed L 3 5 7 * m M 3 ¿ I D  i £ £ .. * t ó
Àdipvl fin depressed L ■
Caudal peduncLe D

m ¿ 7 •27 ^X'f I.2.$ ¿ 1 •15^
Caudal peduncle L
Vertebrae I..  i
1st Arch; i;i i 1 rakers (up) 7 H T i l 7 3 I<  k \ M M

n f z

7  A 7  V J L J o
(lower) 1 3 1 6 1  j m h j t r i v l < r ‘ 4 ° M il- t m
(total) o?0 •? iI f W  7 1-, • 2o w  . H n ____

Branch i os t c>»;a 1 ray s r i £Ìit / Ù 7 ti1 i I D /Ó to ... / 0 --
(left) H 13 & IÓ 10 /¿> | / /  1 to _jlZ _

Dorsal rays % ib ?A ?/3 ? £ m L S L .
Anal rays f ò f íñ fñ IO ft f á t e i /Ò&
Pectoral fin rays V /¿f w

--/ '.k\v
t i / 5 /A / j  .13 3 -

Scales id lateral line 'Uh
Scales above lateral line ^ 2 . 3 ¿ - 7 ¿ v -é.

ales ? rows above 1 at . 177 n 't /y<5 n s m — L iZ _
Pelvic fin rays tO f 1 to Í ? J ? ____ JÚ L__
Pyloric caeca m m J L
Dentil ion 3 u n  >11 M LTA-  /(D M L - Z -f W  W \ -

r f 1 . 1 ,
| 1

1______
1 <t :.

1 H « . m i ■ V
y

I 1
2 j

------ J
ii1

c*



UIARAU i.K a .nai.:m ^ Mti.i.i V,Ul.UlU»'VJ V.VVI l.IVXI K L  Jl»i

B I S
A/ Eitk.L Li His.~&eJLL. - <L o )

LOCALITY C  ¿3.3 /" c L — sLCl K\ kr\ m*\a_
COLLCCTLI) LY £ < f  

Cat.  K

DATE / g  <3^4- 19 8 0

Mcasure ment s by ¿LnX> path a  i ¿Ta n  v w

Specimen ff

Tot a j b.
— / ----r
¿¿12 /¿¿» / 78  1 17 7 1 /£SL.l ys*? / V 4 /^ V .

■ Standard L, f" | V\ V« ^ 1 7 7 | 3 2 1 i i 3 1 / Z 6 i z 7
Body D

--- -
W !

Head |

Orbit L

Upper Jaw L

Dors. O r i| . t o  Snt| t ip i
Dorsal f in  basal L 1
Dorsal fin  depressed L

Ad ip , f  i n depressed L

Cauda) pedunc1e D

Caudal peduncle L

Vertebrae 1
1st Arch \\ i m rakers (up) M i l 3  12 17 JL..

f z f o
7 / J 7 h  1 7 h

(lower) ^n o U j o  |w i i D /0 i Z i ' ¿> U Q
( to ta l) 17 P  I»7/ 11/7  ' 0.0 JS l k i t . _

Branch iost evya 1 rays right* 10 / /  1! /¿i // J Z _30___ /6 /6
( le ft) ¡6 // , | ia . a N * / / i d .

Dorsa1 rays

Anal rays <?a 9A 2 3 Z B 2 0 7i?
Pectoral f in  rays

Scales in la te ra l 1 ine

Scales above la te ra l line 3 9 J 3 H X _4 L 36 _ iS _

Scales ? rows above 1 a t . / 72' / 7 7 / s s / / £ / 7 3 1 7 7 . U sk. i
Pe lv ic f in  rays 3_ _ a _ ? T / ¿ > . - S _ _
Py loric caeca 3 / n /o 54 3 0 3 3 3 3 3 0  J

Dent it ion *=̂ L o O i o i o . a 5 “

1  ^
• 1

i i !

•

1 1 I _____ _

“V----—--- ____.

9Jf
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UlA.KAULK B 8 M M mmi • . V̂VJl.v/lvU'U V.WVI L.i\J\ t 1 > *- t Ul H*iU i I

-JL-£4L_4-Q^. FK . f t * »P. Cr) .#lsru'ik ft
sPfccms _________ — locality . bJ£E ?-2q1 ' f IV>T

C0LLLCTL1) DY , fec&—--- ----- r DATH - J --- ---------

Cut. V Measurements by (H jtS x . C- \ y -7' ^ f  DATh . — i J d O  L3 JzO

Specimen 8 ^
j__________________  / 2-  3 • *f -3

Total 1
/

I 7 S \ l(o ̂  _-£Z2_. /5b ! /S'z / 5 2
Standard L. i H b /f6 ,

f 2 S J 2 b  .

Body D !
Head |
Orbit |
Upper Jaw L
Dors, Grig. to Snt, tip i
Dorsal fin basal L i
Dorsal fin depressed L
Ad ip. fin Jeprcssed L
Caudal peduncle D
Caudal peduncle* L
Vertebrae i
1st Arch gill rakers (up) * 1 1 7  1 * f  1 6 » ¡ ¿ . A . 3..16- H_

(lower) / 2 / 0 t z j n t i l o  \ l z U li o /¿>/6 ___________

(total) # l
¡9 if/ iW  11 /<? '■■--J./1—

Branch i os t oga 1 rays r i ght <*
-hr----
// 16 11 1 0 f  - f O

(left)
.....

¡1 to t o 1 0  ' (f

Dorsal rays
Anal rays
Teel oral fin rays
Scales in lateral line
Sea1cs above 1 alera 1 1i no *fl m % H i
Scales ? rows above lat.

-----H-~*
i I S t ? 3

— f-f—
1 i f d / 7 ?[as

Pelvic fin rays
. ■ r *- .y.y . w..„

9 9 T 2

Pyloric caeca ■ ^ r <*8 2 6

Dent iiion 7 i 7 1 S // L2
I



U IAIvAL f.LK AAALVv»l̂ >  ̂> 1 Vi .1.4 • v.ut.v/ivu'u v,vv;i uw\ t 1 » U I l Ol »¿¡M V t UM «. «

spiicms C ^ k r & o j h
£ l F - « L - 4 - - D £ u __ Efes C  o  e e p  C n }  H

< ; i i i S *  S B l - r i Z N )  ft ^  ALOCALITY JijU |£ £

COLLCCILU l)Y ^V.ppp rrry&r>^  ̂ h4y^l4mrv  ̂ PfegA._______ OATI;

(!;it, K _______________ _ Measurements by P  r ____________ DATH

Speciwen *

Total !.. 1<?& .123 / s f t i  2.
Standard 1,. I<b4 i H L  I /a 7
'body D i |
Head I.
Orbit L
Upper Jaw L
Dors. Orip. to Snt. tip 1

i

Dorsal fin basal L 1
Dorsal fin depressed L
Adj.}>. f j 1 Jepressed L
Cauda 1 pedunc1e D
Caudal peduncle L
Vertebrae ii
1st Arch jyi 11 rakers (up) 7 / / S? // 7  In \l s y v J

k / ~

1
(lower) 7#o / J o ’it j o  1\ f/ j  ?  \
(total) 17

— f---
a / 1$ #“■7. tf

Branchiostopal rays right 7 9 to
(loft) IO H // //

V

Dorsal rays
Anal rays
Peel ora I fi n rays
Scales in lateral line
Scales above lateral line 1<0 1 1  ,
Scales ? rows above 1 at. i m 1X6 a.// / S i
Pelvic fin rays 3 _ 7 9 7
Pyloric caeca a ? 3a~ 3 2
Dent i t ion ii 7 7 0 !1

i 1
• ■ 1Pilrri i'll r — t ■ i L r____

l i 1
•

i i.IHHlBIHiiHi
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M C. ■ i <4lxfaoJ~l LOCALITY
H glU C reole . 1*1 cacylo-.o O -

COLLCCTLI) UY

Hi »
Speciwen #

l"to-S lef
Jk|.

Measurements by t̂v

B*TE ^,3.
DATH <s*? 'Z  7To-t\

i - n i o

jJii
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lis Ifc ft - ünaí̂ oAC êrstíl 5en̂ l
1 M B|„;| 1 " f ' Í ̂7  ̂"? " !

L ost £iô«̂  Cr.k  ̂- <û 
T ION ft*H W « h

f, tr-m (31.a 
i î i ,-rt3(ii*o.-

í . f \ 
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I'Cl UAIVAC A l.U /MAuVkJi J A uvt»uivu'v; uuvi uiwvi i i u i ¿oiu*iv » un 4 •
1 of 1

SPECIES i V / ^  <g/Wvf/ LOCALITY _________ _ _
COLLECTED BY _______________________________________ _________ DATE _______ __

5. cutoto- .Cat. # Measurements by ft. ft̂ Q€fe.S 0 * 3 ________ PATH (3 fOoo M O
Specimen # i 9- s q- s c n 8
T o t a l  I* S|ll" 1 ^ 3 m i  ‘ l i l l l \ o &  ! )oi l l ' b

S t a n d a r d  l..
V 1 5 1 2> 9  3  1..a \ - a \ A 1 A A , L v i

Body D
« J SLS- * 1 3  1 2d 3~\ n .

Head 1.
9 . S m j l ^ 3 • W - &.I % 7

O r b i t  ..i l l i l i i l f P i l l l M i ! ! 7 G 5 S 6
Upper Jaw L ■ / € / 5 <& 7 !  p . 7 | v r

D o r s .  Grig. ,  t o  S n t ;  t i p 5 7 60 ' Y l A 3 A S A.7 A 1 7 4

D o r s a l  f i n  b a s a l  L 1 5 1 G ( 0-  1 j v ■ / :i i  1 p \
D o r s a l  f i n  d e p r e s s e d  L 1 5 XQ-~ , , ) i 1 i w \
Ad i p .  f i n  1 e p r e  s 5 ed L 9 11 § : f 7 1 §
Caudal ped u n cle  D 1 10 * * 10 k i p f L

Caudal  p ed u n c le  L ^.0 1 m 1.6 l i r i 1 7
V e rt cb ra c m ' “̂  V

1 s t  Arch gi 11 r a k e r s  ( u p ) 1 9  j
( l o w e r ) !r ~ ~ r
( t o t a l )

B r a n c h i o s t e g a 1 r a y s  r i g h t

( l o f t ) 1

Dor sal  r a y s

Anal r a y s

P e c t o r a l  f i n  r a y s

S c a l e s  in l a t e r a l  l i n e

S c a l e s  above l a t e r a l  l i n e 3 ^ 3 7 V O s r

S c a l e s  ? rows above 1 a t . DOf' 2 0 / / 30 /9jl hi / . f ! / ¿ r . J 2 ^ 3
P e l v i c  f i n  ra y s

P y l o r i c  c a e c a

Dent i t i on \

1 .

1 . 1

1
i

•

.  _ j  1 r, v—, -



diJViVAUi ¿«iv /̂ tAu« ai j jHi.i.i uvm/iwu'U V.WUI uiwu * il, l ijiUiivi Ui « Z

species  £>(=su ĉ? GVfi<MU locality  '____________________

COLLCCTLU UY ______ ______ _________________ __________________  DATE ______ _
SI ICat. <f ______________  Measurements by (l> ____ _ DATE 13 fyd\) )°|q Q

Specimen #

To t a 1 ' AoflS ii. ~ i
Standard L. (G (o 1)<
Body D H S i
Head 1. H £o
Orbit 1 10 i!
Upper Jaw L w %
Dors. Orif>% to Snt. tip
Dorsal fin basal L ^ 3 fc\
Dor sal fin dopressed L 3 6 3 3 m m
Adip. fin depressed L 1 ^ 1 7 t
Caudal peduncle D ! ^ 1 <\
Caudal peduncle L
Vertebrae !\
1st Arch i;i 11 rakers (up) I| "

(losycr) 1
(total) 1

Branchiosteyal rays right
(loft) *'

Dorsa 1 rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line J ^  I/O /  / )

Scales ? rows above 1 at. 2 O f 7 ° >
--~ P

Pelvic fin. rays
Pyloric caeca
Dent i t ion 1 \1

I i .
\ . i

! \
s

§|||
\

-«

1
I



Cl lAIVAC I i-K • KÌ l i - UWíiMiWU'W Ì4ÌWV 4 A. » L» I i «ji< u«i\ 4 u<« 4 i / * f  2.

SPECIES ^ /3.>* ^
At , ff*'»' ■ £>'*-*'if

LOCALITY g,. T O  / ? ? ^  .9 ¿<S>

COLLECTED UY 

C;i t. »
B o i & hq&k —«£- ¡y « / f a. kt _ _ _ _ _  DATI- 

Measurements by dhs/La n  ±  &j/a£dlPATH ///£y/ 70

Specimen *

Total 1.. \S\ 1 /** # 1 i$7 IHS / V\
Standard L. K i /■VKl! Í3V I lo iro u T
Body D 3 7 HV 31 y z >Ì J3\ ^3
Head L L\o ^3 31 W \ Vo
Orbit L i a lo 7
Upper Jaw L %%. V̂Ó n  |! %\ ¿í& 3.0 ||
Dors* Ori g, to Snt* tip 7 « 3/ V) I £7 < z r s s S3
Dorsal fin basal L V¿ 17 ! n m  ¡ il» 1 $
Dorsal f i n depres sed L 3 V : 3.1 1h i 3 °  |1 3,3 9.H
Adip. fin depressed L 14 in 13 i1 '5 ¡X |l ..
Caudal peduncle D lb ) ¿t 15 I I I  !1 i7 If k
Caudal peduncle L é ) V£ 9ÍL. è- VÉ \ 0 35 Í ¿ $  ■
Vertebrae 1
1st Arch i;i 11 rakers (iin) 1

(lower) 1 i
rri1'

(total)
Branchiostegal rays right ]1

(loft) * H

Dorsal rays ^
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line jCO i f % 3<P
Scales ? rows above lat. í%? Ì / 77 / i f n > i / ¿ r / ¿>6 m
Pelvic fin rays
Pyloric caeca
Dent i t ion \

i ■
1r i i

i ;
! L 1I

£ _ i i >■-— --- ■■
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V/i * A 4 W \ C  k 4 A V  /ViX/VL* • V> i  Ò  O i 4 i « 4 * 4 ù V » » U i W W ' U  V . W W 4  4 * f W \  4 4  H >  I  4 U M i » i H  V> i « j ,  4

w  _ ^ „, f V W fea. C»g£*fc_________________
SP^CIUS ... _-S * 1^ 0 C,UM2Jcj____________ LOCALITY E RtrL6 Q>. -T-Sg -5^.3-^

COLLECTED BY (3/?^ fi YA °j) -^Sonp^TvAiJ _________ DATI-
Cat. H __________  Measurements by PATH
Specimen #

C\ j V
Total B K B K t H B 15 % I S ?
Standard L. n o I3l I 11
Body D V y s 1!
Head L 3 7
Orbit 1, 1
Upper Jaw L \ 2S5 vi
Dors, Orig. to Snt a tip N i
Dorsal fin basal L f (o ) 7 !i
Dorsal fin depressed L 1 1 3 V Ii
Adip. fin depressed L Is
Caudal peduncle D

I S I5
Caudal peduncle L «V*
Vertebrae i
1st Arch i;i i 1 rakers (up) i

(lower) i i
(total)

Branchiostov'.al rays right
(loft) ■ ?

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line

U - f i
Scales ? rows above Int. i 9 X  ■ m
Pelvic fin rays
Pyloric fcaeca
Dent i t ion ii

i ,
i1 i

i ■



ci imvAC k i.iv /of\L» • i S i U W W i  L * l  W \  4 ¿ I t -  I 4 ^ f wt ( l «
T i A ^ S l y  ^ c- H

SPUCIHS C a A ^  ¿ /a r t / ,  .. . .. . LOCALITY
COLLLCTLD UY PATH
C;it. » Measurements by ¿Se/ie>- ^ PATH

Specimen #
V _ >

s
r : £ p

To t a 1 S H H B I H I  1 )4«r.l !S l w 1 1 7 w o
Standard l.. ■  1 ■ ■ ■  11 ~w> 171 t  ¿ 5 ! I'Vd ) f # ■WST 171 '
Body D m fl HI S.6 ! 4 7 sl t e
Head 1. 4 3 t o -a 7 ft -3 C sc 3<?
Orbit L 1 0 ' °\ % <% / o f)
Upper Jaw L & & 'll I A O ‘s-S 3 o
Dors. Orif;. to Snt. tip S k r| £  I in _ 5 5 _ //U
Dorsal fin basal L A 5 A 7 i u  1 6.3 3 0 ¡ft.
Dorsal fin depressed L B £ f 3 ° 5 3 1 V i 3 5 _ A 3 * _ 2 * L
- Adip., fin depressed L 1 1 / 3 1 <  1 / G 13
Cauda] peduncle D i $ )% \ 3 17 6.0 I s / 7
Caudal peduncle L 2 0 ^ 0 o.j i \ 3% _ 2 j L
Vertebrae i
1st Arch \\i 11 rakers (up)

(lower) !r ~ ~
(tola)) r

Branchiostc\val rays ripht
(left) "■ ̂

Dorsal rays.
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line 3? f a m ■?y _ _ i i l _ y — ¿/O
Sc a 1es ? r ow s above 1 a t . / ? r | s T l ¿9/ / ? 3 til l Ik.
Pelvic fin rays / s
Pyloric caeca

-----r*-• 1 gpp • /■
Dent it ion / ■■ \

L
1

! . i
1 ]______

1 1
•

i 1 1  j _





VHAJVtAC A Wtx /VWU • O i OIU.l. A U V t i U l W N i ' U  U V V / i  i t l W V i  Jk * 4 -  I i  U t <  4  l

LiTVlfe Lftkfe
SPUCIhS <7 fit.vv.0 LOCALITY Co. /*?
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INTRODUCTION

Due to habitat degradation and hybridization with non-native 
trout, Colorado's native cutthroat trout now occupy only a small 

fraction of their former range. The greenback cutthroat trout, 

Salmo clarkl stomias. native to the Arkansas and South Platte 

River drainages, and the Colorado River cutthroat, native to 

the Colorado River drainage, are presently being managed. Efforts 

by a wide variety of government and private organizations have 

initiated the recovery of the native cutthroat, with the ultimate 

goal of establishing several stable cutthroat trout populations 
within their former range.

Wernsman(1973) and Behnke(1973) describe the status of 
cutthroat trout. These were updated later by Behnke(1976,1979), 

Behnke and Zarn(19?6), Wagner and Chapal(1982), and the Green­

back Cutthroat Trout Recovery Team(1982).

The purpose of this study is to determine the purity and 

taxonomy of cutthroat trout sampled from Rocky Mountain National 

Park (RMNP), Colorado. Bruce losenlund, of the U.S. Fish and 

Wildlife Service, collected cutthroat trout from Paradise Creek, 

downstream from Adams Lake (17^W,T3N ,S31 Grand Co., CO) and 

from Boundary Lake (R7^W,T2N,S5 Grand Co.) at the head of 

Paradise Creek. From the South Platte River drainage he sampled 
at four different points along the Big Thompson River in Forest 

Canyon. Specimens were taken from Rasberry Park (B7^W,T5N,s28 

Larimer Co., CO), 500 feet below the Go^ge)' Creek-Big Thompson 

River junction, at the Creek junction, and at 10,500 feet.
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METHODS

Cutthroat trout were recieved preserved with formalin, 

wrapped with successive layers of plastic bags and aluminum 

foil. Meristic and morphological measurements were made 

according to the procedures described by Hubbs and Lagler(1958). 

Basibranchial teeth and gillrakers were stained with Alizarin 
to facilitate counting. Scale counts were made by counting 

the number of scales in the lateral series two rows above the 

lateral line. Fyloric caeca were counted by pulling each com­

plete tip loose from the intestine. Where applicable, all 

counts and measurements were made on the left side of the fish.

RESULTS AND DISCUSSION

Table 1 presents the statistical summary of the cutthroat 
trout taxonomic analysis for each of the sampled populations.

All of the cutthroat trout (9) from Paradise Creek, tributary 

to Grand Lake, display the typical spotting pattern of Salmo 

pleuritucus and spotting is uniform between specimens.
The high lateral scale counts (x=200.6) and low pyloric caeca 

counts (x=39.*0 are typical of Salmo clarki pleuriticus (Behnke 

1979). Basibranchial teeth are present in each fish, also ind­
icating a pure population.

The pleuriticus of Paradise Creek are probably decendents 

of Trapper's Lake stock. The relatively high number of basi­

branchial teeth (x=9.8) is typical of Trapper's Lake cutthroat,



Table 1 . Statistical summary of taxonomic characters from cutthroat 
trout sampled from Rocky Mountain National Park.

Locality Standard Total Lateral
Length(mm) GillrakersScales 
_ Range _Range _Range
X__________ X________  X______

Colo. R. drainage
Paradise 147-218 17-20 182-212
Creek 172.6 19.0 200.6
N=9

Boundary
Lake

1 6 3 - 2 5 4
186.2

19-22
20.5

1 7 6 - 2 0 3
183.8

South Platte R. drainage 
Big Thompson River 
at Rasberry

Park 101-210 17-22
161.4 19.9

178-209
1 9 2 .9

500 ft
below 
Gorge Cr 
junction

165-I8O
1 7 0 . 3

19-21
20.2

180-211
192.8

at Gorge 
Cr. jet.

116-172
1 5 0 . 4

17-22
19.4

183-208
194.0

Pyloric
Caeca
_Range
x

31-47
39.4

32-51
39.2

29-45
31.8

31-47
37.0

28-52
38.1

at 10,500 IOO-203
feet 152.9

17-20 181-205 29-43
18.4 192.6 32.0

Bas ibranchial 
Teeth

4-20
9.8

7-14
11.0

0-15
7.1

O-15
7.0

0-14
8.1

2-12
7.1
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although the total gillraker count (x=19.0) is slightly lower 

than that reported for Trapper's Lake (Wernsman 1973). The 

higher number and greater development of the posterior gillrakers 

on the first arch is also indicative of Trappers Lake origin 

(Behnke pers. comm.). Based on the taxonomic characters, it 

appears that the trout of Paradise Creek are decendents of 

Trapper's Lake-endemic native crosses. Thus being of pure 

lineage (Behnke 1979), the pleuriticus of Paradise Creek are 
pure and should be managed as an"A" population as described 

by the alphabetic grading system developed by Binns (1977)*

At the headwaters of Paradise Creek lies Boundary Lake.
Once again, the higher number of gillrakers (x=20.5) and 

basibranchial teeth (x=ll.O) indicate Trapper's Lake genotypes. 

Although one specimen had 51 pyloric caeca, the spotting and 

meristic characters all indicate pure pleuriticus and constitute 
an "A" population.

In the South Platte River drainage, cutthroat trout from 

the Big Thompson River were examined to determine if any non­

native genes had infiltrated the greenback population. Samples 

from Rasberry Park, the sample site furthest downstream, show 

only a very slight non-native troufc influence upon the taxomomic 

characters. Only one specimen (SL=117mm) of 14 lacks basibranchial 

teeth. There is some slight variability in spotting, but 

spotting is typical of Sj, Cj, stomlas. The high scale counts 

(x=l92.9) and caeca counts are indicative of pure stomias 
(Behnke 1979).
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Further upstream, 500 feet below the Gorge Creek Junction, 

six more greenbacks were sampled. Examination of these specimens 

proved them to be relatively pure stomias as well. One specimen 

(SL=l80mm) lacked basibranchial teeth, but spotting and meristic 

characters are all typical of greenback trout.

Nine trout from the Gargf- Creek-Big Thompson River junction 

were analyzed. One trout (SL=172mm) lacked basibranchial teeth, 

yet all other characters are typical of stomias.
At the 10,500 foot mark, the sample site furthest upstream; 

in these 1980 collections, 14 greenback trout were collected.

All of the specimens have uniform spotting that is typical 

of stomias and all have basibranchial teeth. Scale counts, 

gillrakers, and caeca are all typical stomias.

Overall, there appears to be little or no difference between 

the greenback trout in the upper and lower portions of Forest 

Canyon. The only evidence of greater purity further upstream 

is the fact that at the 10,500 foot elevation site, all fish 

had basibranchial teeth, slightly fewer gillrakers(x=l8.4), 

and greater uniformity in spotting between specimens. The 

difference, however, is insignificant.
The data presented here differs little from the results 

reported by Behnke(1976). He reported three of ¿K) specimens 

without basibranchial teeth, and there are three of 43 without 

teeth in this sample. The average lateral scale and pyloric 

caeca counts are nearly identical with gillraker totals also 
being comparable. In Behnke's (1976) analysis, he determined
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the Forest Canyon trout to he 'good representative' stomias. 

despite the 1922 and 1923 stocking of 'spotted native' trout 

into Forest Canyon. Since the data from this study shows 

that nothing has changed since 1976, Forest Canyon greenback 

trout can still be considered 'good representative' stomias.

SUMMARY

Cutthroat trout sampled from Paradise Creek, tributary to 

Grand Lake, are pure Salmo clarki pleuriticus and probably 

are decendents of Trapper's Lake-endemic native cutthroat 

crosses. Boundary Lake also contains pure Ŝ _ c^ pleuriticus 

of Trappers Lake origin. In the Big Thompson River, evaluation 

of samples from four points within Forest Canyon showed little 

or no taxonomic differences between sites. No significant 

difference was found between the 1982 and 1976 taxonomic 

evaluations of Forest Canyon greenback trout.
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Figure 1. Sample sites on the Big Thompson River, Rocky Mountain 
National Park, CO.
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UNIVERSITY COMPUTING CENTER COLOR ADO STATE UNIV#
81/03/24» 13* 47*23, PAGE 1

S P..S S - - STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 
VERSION 8*0 ***» JUNE 18» 1979

VARIABLE LIST Cl TO €13COMPUTE C14=C7*C8INPUT MEDIUM TAPEN OF CASES UNKNOWNINPUT FORMAT FI XED CF2* 0 » 3X »12F5. 0)READ INPUT DATA

ACCORDING TO YOUR INPUT FORMAT» VARIABLES ARE TO RF RFAri AS FALLOWS
VARIABLE FORMAT RECORD COLUMNS
Cl F 2# 0 1 1- 2
C2 F 5« g 1 6** l;Qm F 5* 0 1 11“ 11 1C4 F 5* 0 1 16** 20
C5 F 5,7; 0 1 21- 25 .  ......
C6 F 5* 0 1 ~ 26- 30C7 F 5* 0 1 31- 35C8 F 5» 0 1 36- 40"
C9 F 5* 0 1 41» 45CIO F 5* 0 1 46- 50Cl 1 f là 0 1 SI­ 55
Cl 2 F 5. 0 1 ES- 60Cl 3 F 5« 0 1 61*** 65

THE INPUT FORMAT PROVIDES FOR 13 VARIABLES# 13 WILL BE READ. IT PROVIDES FOR 1 RECORDS €»CARDS*) PER CASE.A MAXIMUM OF 65 »COLUMNS* ARE USED ON A RECORD#

END OF FILE ON FILE PLEURAFTER READING. 316 CASES FROM SUBFILE NONAME

81/03/24* .13*47*2 3* PAGE 2

CPU TIME REQUIRED/:* 1.8780 SECONDS

VALUE LABELS Cl Cl)MILLER CREEK C2)E# MEADOW CREEK<3 »PGSSUH CREEK(4 )HAHN CREEK
Í5 )CORRAL CREEK <6)HAT CREEK (7)W.FORK RED“ DIRT CR* "(8 )E*FORK RED DIRT CR. €9) MITCHELL CREEKCIO)POLK CREEK C11 )LITTLE SKINNYFISH L*(12)NICKELSON CREEK Í13)M A ND A LL CREEKC14)L0ST DOG CREEK ( 15 > F A W N CREEKÍ16)PITKlN CREEX (17)DEÂOMAN GULCHC18)SKINNYFISH LAKE C 19 )LOST CREEKC 20)ABRAMS CREEK (21)NOLAN CREEKC22)PORCUPINE LAKE €23 )LUNA LAKE(24)L4K£ OF THE CRAGS (25>HACK LAKEC26)LOST TRAIL CREEK Í27»FRYING PAN LAKES 2»3€28)LAKE DIANA €29)INDIAN CREEK C30»CARTER LAKE/REPORT F0RMAT=HDSPACEC2 )/VARS=C3 "STANDARD" "LENGTH" " (MM) » (8)C4 "GILL-" "RAKERS" "UPPER" (6)C5 "GILL-" "RAKERS" "LOWER" 16)C6 "GILL-" "RAKERS" "TOTAL" €6)C7 "POSTE*" "RIOR" "GILL*»" "RAKERS" "UPPER" (6)CS "POSTE-* "RIOR" "GILL-" "RAKERS" "LOWER" C6)C14 "POSTE-" "RIOR" "GILL*»" "RAKERS" "TOTAL" <6)C9 "SCALES" "ABOVE" "LATERAL" "LINE" C7>CIO "SCALES« " IN " "LATERAL" "SERIES" i£J C13 "8ASI-" "BRANCHIAL" "TEETH" (9)C12 "PYLORIC" "CAECA" 17)Cll "PELVIC" "FIN* "RAYS" €61/MISSING=VAR/CHEAD="COLORADO WEST SLOPE TROUT COLLECTION"* CHARACTER ANALYSIS SUMMARY */LH£AD = *PREPARED ON )DATE"/RHEAD="COLLECTION PERIOD 7/9/50 TO 9/9/80"/ 8R£AK= Cl "COLLECTION SITE" (LABEL )/ SUMMARY=VALIDN " SAMPLE SIZE" MEAN " MEAN" MIN " MINIMUM" MAX » MAXIMUM" yv STDEV " STANDARD DEVIATION"'CC3 C4T2) C5C2) C6 (2) C7(2> C8(2) C14C2I C9(2) C1Q ( 2 ) Cl 3 (21 C12 ( 2 ) C1M2))

00055500 CM NEEDED FOR REPORT



PREPARED „ON 1 i /Ö3/.24.» . COLORADO «EST SLOPE TROUT COLIECTION COLLECTION PERIOD ?f S / B0 TO 5/9/80CHARACTER ANALYSIS SU «HARY.

COLLECTION SITE STANDARD GILL- IÎILL- SILL- POSTE» POSTE­ POSTE­ SCALES SCALES BASI- PYLORIC PELVICLENGTH RAKERS RAKERS RAKERS RÍ OR RIOR RIOR ABOVE IN BRANCHIAL CAECA FI Niftf! UPPER LOWER TOTAL SILL- SILL- SILL- LATERAL LATERAL TEETH RAYSRAKERS RAKERS RAKERS LINE SERIESUPPER LOMER T 0 T âJL. _
HILLER CREEK

SAMPL£„SIZE 10 io. 10.. 10 . in.. Tü_ I 0 . 10.. ... IJ IQ. 10. lû7MEAN 133,̂ 0 '7,30 11*30 If:* 11. . 3# 3i. .. 7*3 0 11*10 — 1 IE 8* 90 ... ..3* 10 5 7*00 . il ÜMINIMUM 106 "7Í 11 IB z_ 10 42 112 2 26MAXIMUM 156 g 13 21 4 . 10 lì _54 215 14 42 G
STANDARD DEVIATION 15*50 * 48.7“ ■V 7 #48 1*03 .. 1#20. 5* 96. 3S . _3.*_63_ . 5*14 m32"

E * S E H i m E E i :

SAMPLE SIZE 10 10 10 la 10 . . 10 10 10 1.0 . 10 . 10. 10MEAN 117*50 7*20 12# 4 0 19*60 * 4 0. 1.50 1*11 54* 60 20 7*80 7*30 3 5* 6.Û 2« 0 0MINIMUM ' SO 7 .12. If ' 0 0 0 48 198 4 27 S
MAXIMUM 173 ft. 14 22 Í 3' 4 :• .st ; 223. . 12 39 ’ 72STANDARD“' DEVIATION t o ? • 42 * 7 0 ' »97 *52 “ 1* Oft 1*37 3* 24 3« 06 3* 34 .ff

POSSUM CREEK

SAMPLE SIZE 1 O' 1 0 10 us 10 1Ö IQ U3 u . 1.0 - 10 ... io,.. 7MEAN 13 6. * 0 0 6- 60 12- 40 19*00 2« 20 3*10 5*30 1 186.70 5 * 2 0 4 3*20 ... 70MINIMUM 110 5 10 15.. . fl .1 1 166 Ù „ 32.MAXIMUM 229 8 14 21 V 11 200 16 66 10.STANDARD DEVIATION 41» 59 »97 1* 17 1*53 1* 0 3 2, Lai .2*.M3. Î 3.66 „ ... .. 10*9.2 *m9.2. ... 5* 24 • 4.8....

HAHN CREEK

SAMPLE SIZE 14 14 14 14 14 14 14 14 14 14 14 14MEAN 126.» 4 3 7*14 12*0 7 19.21 2*64 5*43 a. 0 7 . w m : m 18 6« 71 : 3 « 2.1 .3 7* 07 .?» 14MINIMUM 91 6 11 18 1 2 3 ji2 173 „ 0MAXIMUM 153 14 22 6 13 ■. 41' 204 ¡8 44 iiSTANDARD DEVIATION .... 18» 69.- ..53 1. 00 1. 12 1. 39 2* 34 _ 3* 34 “Tía, 61 7 8.21 163 3. 51 »36

CORRAL CREEK

SAMPLE SIZE 11 11 11 ii 11 .IT . 11 . h  _ 11 .ii.“ ii 11g MEAN 120.55 7* 55 11.73 19.27 m36 6*18 8# 55 45, 27 188.27 6.91 4 3.27 8.8 2MINIMUM “"9 4 7 10 2 2 4 48 172 3 36" |9g
MAXIMUM 162 8 12 2Û 4 10 12.7 49 214 12 51 Hf
STANDARD DEVIATION ”27,97 .52 * 65 _. .90 ,67 2*27 2# 46 2,45 13. 33 T£TS. 4. 03 *40



PREP A 8£ D.. ON....Al/ 0 3/ 2 4

COLLECTION SITE

HAT CREEK

SAMPLE SIZE MEAN MINIMUM MAXIMUMST ANO ARO DEVIAT ION

M* FORK R EO  DIRT CR*

SAMPLE SIZE MEAN MINIMUM MAXIMUMS T ANO AHO“ EH I AT ION

£• FORK REO.DIRT CR*

SAMPLE SIZE MEAN 
MINIMUM MAXIMUMSTANDARD DEVIATION

MITCHELL CREEK

SAMPLE size MEAN MINIMUM MAXIMUMSTANDARD DEVIATION

POLK CREEK

SAMPLE SIZE MEAN MINIMUM MAXIMUMSTANGARO'" DEVIATION

COLORADO WEST SLOPE TROUT COLLECTION L . ^34^; COLLECTION PERIOD 7/9/SC TO S/-'90CHARACTER. ANALYSIS SUMMARY

STANDARD SILL- GILL- GILL- POSTE­ POSTE­ 'POSTE­ SCALES SCALES BASI- PYLORIC PELVIC
LENGTH RAKERS RAKERS RAKERS RIOR RIOR RIOR ABOVE. IN BRANCHIAL CAECA FIN< m i UPPER LOVER TOTAL SILL- SILL- srtL- LATERAL LATERAL TEETH RAYS

RAKERS RAKERS RAKERS LINE__ 1 SERIESUPPER LOWER t#tK
0

is 10 10 10 10 10 _ 10 10 10 10 10 10
163*40 7.20 i2.ro .13*30 4*20 6. 00 .. Î Q. 2 0 191.BO 9 »40 36.90 ■J3m 0 010 3 .6 1 0 16 2 2 4 ..¿ p 171 2 p:Q Cl

206 14 22 6 "9 1.5... jgf - 206 16 46 ■Q
‘■'35.73 • 63 ■' 1.29 1» 03 o r 2.40 3.22 15. 76 10. 32 4« 4 3 4. 48 ... 0

10 10 10 TO 10 10 10 10 10 10 10/// 10175.40 7.20 12.30 19*50 3.80 5*40 17ÜI. 47*10 190.50 4*00 39. 40 9» 10117 ' 6 11 17 2 • 0 3 46 171 0 10*"-—20 6 8 14 ... 22 5 B 14 ..51 219 ■ .16 52 10
1 5 7 1 4 * 63. 1 7 0 6  " 1*65 .34 3* I T T 3.'3 4 1. 75 13.61 5.73 ' 1.12* U . . 32

1 0 10 10 10 10 10 10 JUL 10 ur 10. 10
23. 5 0 7. 10 11. 70 18, 8 0 2m m 4, 00 .6 » 00 " 47« 30 189,80 Im M 38, 20 9* 10qo 6 11 17 i 1 3 4|L 153 0 26 É|
169 8 12 20 3 7 52 203 7 46 io

22*0 0 .74 .48 »3... « 4 7 2.05 2m 26. 3. 47 13.22 2*39 _ ft*89 .57

10 10 IO 10 10 10 10 10 10 10 10 IO164.80 6# B ö 11.60 18.40 3.20 7.30 10.50 38* 50 194,00 8*10 34.90 0 fi
114 5 n 16 2 ; 4 J ■ <$5>

T U
179 5 3219 ï ï 12 20 5 9 T_ 14 2 05 15 3823.68 *92 »52. 1.26 . 92 1.42 1* 84 20.36. 10,25 2,92 2.15. g .

11 11 11 11 11 11 11 11 11 11 11 11124,73 6.31 12.0 0 18,91 3. 69 4,82 7,91 4 3, 73 172.82 3,00 . 38.09 9,' 96 6 IT 17 2 ..2 5 .39 ' 159 0 26150 8 13 21 6 3 13 44 186 7 49 1016.06 «54 .77 1.14 1.14 2.23 . 2. 8 8 3» 00 8# 61 ' 2.0 0 ~ "" Sa 16 * 30



PREPARED ON 11/03/24. 7 COLORADO WEST SLOPE TROUT COLLECTION . '.. -. COLLECTION PERIOD 7/9/30 TO 9/9/80CHARACTER ANALYSIS SUMMARY

COLLECT IQH S H E STANDARD SILL“ SILL- SILL- POSTE­ POSTE­ POSTE­ SCALES SCALES BA SI- PYLORIC PELVIC
LENGTH RAKERS RAKERS RAKERS RIOR RIOR RIOR ABOVE IN BRANCHIAL CAECA FIN

CM«) UPPER LOWER. TOTAL © I L L - SILL- GILL- '■ LATERAL LATERAL TEETH RAYS
RAKERS RAKERS RAKERS LINE SERIESUPPER LOWER TOTAL

LI T TL E:m I NY£ISH L »

SAMPLE"'SI2É~' 10 io. 10 10 I .10 10 10 10 10 10 10 ... 10
MEAN 184*30 7.90 1 2m 10 19*10. 2*5 0" 7*60 10, 1 0 43» 60 18 7,10 2*90 36* 60. 9* 0 0
MINIMUM 167 7 .lì “ Î S _  5 7 4 0 175 Ö 30 y
MAXIMUM 225 7 21 I 9 1.2... 1 50 19?. 11 44
STANDARD CEVIAT10 N 18*61 ' ~"ff - a 8 8 # S 11 »53 1. 17 1*52 3*10 .. .3*35. 4* 58 A

NICKELSON CREEK

SAMPLE '3I2ET r n g ij 8 « a ft 8 8 .H
MEAN 204,75 7m 1 3 12.09 19*12 2#3â. ~ 5# I T 7.50 45* 38 192.12 8*13 .. 3 3,37 8# sf
M INIMU.M 154 6 11.. ' 10 "1 2. 3 40 173 .2 2-6 8
MAXIMUM 251 ip " 13 .21 3 .3X“ 12. 52 ? 212 ’ iliS 42 s*
STANDATO" CSV I AT TON ~29» 33 ' . * 53 Q £2 .*52 :.tìr: 3« 07 ” 4* 02 13*26 “ ... " 3# 18 4, fg * 35

HANDALL CREEK

SAHPLĈ ISJZiL 14 14 14 14 14 14 .14 14 14 14 14 /■ .14
MEAN 147*23 8, P3 12# 1 4 X3.m M 1 2*86 5, 14 ,._e. do 43 * ¿0 .17 8». 7 9 . 4, 43 36* 2à/ .......8 . »  8.6
min I h y h 10 6 6 11 18 1. . 1 ... 2 /wp> 161 1 foT :f| 3
MAXIMUM 185 8 14 2ft 6 Mil 16 53 198 10 lEgE
STÄNPARD EUEüiIAT ION 25.47 «62 _ « 77 ...«.62. 1.35. 2 * 66L .... 3# 66 Ljl2jl3X_ 11* 23 3.01 1 1# 46 • 36

LOST DOS CREEK

SAMPLE size 10 10 10 10 10 10 10 _ 1.0 ... IQ 10.. 10 . 10
MEAN 123*30 7,30 11,70 1Q.10 1.60 1« 70 3*30 1 39# 00 160.70 1.50 41.30 .SI 30
MINIMUM 111 7 11 ' IS 0 0 0 35 135 n 32.
MAXIMUM 132 1 13. 21 3 3- ~ 5__ 42 193 3 55 15
ST ANDIS0 “CEVI AT ION 5.77 .67 . 82 1,20 1. 0 7 . « 9,5 ,, lit 64 2, 36 18.64" 1735" 7,57 • 48

FAWN CREEK

SAMPLE SIZE 12. 12. ... 12 .12 12 12 12 12 12 12
MEAN 151*58 7*51 12*83 20*42 2.92 5* 25 8.17 4 7» 33 189.42 3.25 3 7 # 42 S# 08
MINIMUM 118 7 12 19 1 2 _ 3 .45 178. .8 30 f!
MAXIMUM 2S9 É 14 22 5 a 12 52 202 8 46 Î0
STANDARD DEVlâtION 26.74. ’ *67 » 83 1« 24 1.2 4 2 # 1.8 2. 69 2* 42 7.97 2.05 4.21 * 51



PR EP A R£D an  m  1 0 3 /  24 « COLORADO «EST SLOPE TROUT COLLECTION ' COLLECTION PERIO.D.... 7/ 9/RO TO 9 / 9 / 80 .
CHARACTER ANALYSIS s u m m a r y

COLLECTION S IT E  STANDARD S I L L - G I L L - G I L L - . POSTE­ p o s t e -  ; POSTE-. ' SCALES ...SCALES. . B A S I -  PYLORIC P ELV IC
LENGTH RAKERS RAKERS MAKERS RIOR RIOR RI OR ABOVE . IN BRANCHIAL CAECA F I N

( MM 1 UPPER LOWER TOTAL G ILL- Gl L L - G I L L - LATERAL LATERAL TEETH RAYS
RAKERS RAKERS RAKERS L IM E . . SERIES
UPPER LOWER TOTAL

PITKIN CREEK

SAMPLE SIZE 10 10 10 u 10 10 11 10 ID. Jr 10 10 10
MEAN 146*10 7# 5 0 12% 40 20*00 2. 70 4 # 5Lfl 7. 6.0... 47,90 10.10_ 4 0* 40 9. 20MINIMUM 114 7 11 1.9 0 1 __ 2 • . 42 ... ... 3 . ,3. 3 IS
MAXIMUM 192 m 14 21 4 q 12 . ...5.4 19,.. 4? 10
STANDARD DEVIATION 27.0 0 ♦ 53 7 *,B.2 1*25 mCM 3s.63 ... 3* 93 26.96 4 a 75 4. 35 . * 42

DEAOH AN SULCH

SAMPLE SIZE 10 10 10 10 10 10 10 . 10 10 10 10 10
MEAN 1 1 2 , 1 0 7,6 0 12. 30 19*80 1 , 2 0 2m 6 0 3,8 0 44# SO 18 4.8 0 2« 60 41, 0 0 9* 30MINIMUM «3 6 12 _ 18 0 .0 0 ,5» 172 0 ' 33 CS
MAXIMUM 125 10 13 22 ' 2 4 . 5Ì .198 12 52 10STANDARD DEVIATION .1 1 , 6 6 1, 17 .n r 1 *23 « 79 1# 51 1.9° ¥m 17 _ 8. 50 .3*47 5# 44 , 48

SKINN YFISH LAKE

SAMPLE SIZE 12 1 2 12 1 2 1 2 .. 1 2 1 2.... .. 1 2..... 12 _ 12 12 12
MEAN 133*92 6» 67 12.17 18,92 1,67 3* 25 4. 92 37, 17 167. 00 3*92. • 4 2,52 9.42
MINIMUM 115 4 1 1 16 . 0 0 0 .25 137 JL_ S B a
MAXIMUM 153 9 .13 21 5 10 14 4R 2 05 1 2 91 11
S T A HD ARD CEV AT ION 12.27 1.37 . 58 1*56 1.87 3.72 5.37 8» 66 ' 24, 39, 4, 72 2 6,8.5.. w 67

LOST CREEK

SAMPLE SIZE MEAN 136,33 ;J_9 7 # 0 0 912. 33 919.33 92*44
«?

6,44
IJWi 9
8.* SÌ' 247, 73

. . «: 
178. 44 3*78 36. ll 9* 22

MINIMUM '95 7 1 1 18 0 0 0. 41 132 0 <p> 9
MAXIMUM 189 7 14 2 1 4 10 13 52 200 11 62 Ü
STANDARD CEVIATION 29.0 9 0 ,87 .87 1.13 3,09' 3,92 "3, 1 2 19.33 4,18 16, iS #44

ABRAMS CREEK
..........SAMPLE SIZE 9 “4“ 9 *9 “ Q - *>' ■ *> q'

MEAN 117.33 6 * 1 1 1 1 . 2 2 17,33 1. 44 4, 00 5, 44 4P* 73 19 8.22 4*11 45* 22 9# 0 0
MINIMUM 88 3 10 16 0 2 ' S"" 44 Iso 2 37 9
MAXIMUM 177 7 13 19 3 ; I 10 56 2 1 1 7 57 0
STANDARD CEVIATION 29*4 2 ; so. »83 " 1 . 0 0 . 8 8 1 «80 .2.24 '' 4*12 _ 10,52 " 1.62 6. 24



PREPARED EON 31/03/24* COLORADO WEST.SLOPE TROUT COLLECilQM..  . \ COLLECTION PERIOD 7/3/30 TO 9/9/80CHARACTER ANALYSIS SUMMARY

COLLECTION SITE STANDARD SILL- SILL* SILL- POSTE­ POSTE­ POSTE­ SCALES SCALES BASI- PYLORIC PELVICLENGTH RAKERS RAKERS RAKERS RIOR RIOR RIOR ABOVE IN BRANCHIAL CAECA FINCMMI UPPER LOWER TOTAL SILL- SILL- SILL* LATERAL LATERAL TEETH RAYSRAKERS RAKERSRAKERS LINE SERIESUPPER LOWER TOTAL

NOLAN CREEK

SAMPLE SIZE 5 5 5 5 5 5 . 5 5 m 5 . 5 _ c
MEAN 139*20 &• 40 11*20...' 17» 60 . 1*80 4» 60. : 6* #i A.TtJJL _ 198«00 3* 40. 34*60 9. 0 0MINIMUM 112 6 16 0 2 a 45 194 0 3.2 €$
MAXIMUM 173 7 13 20 3 7 m 4? 2 05 6 41 Cl
STANDARD DEVIATION 23*40 .55 1« 48 1 a 52 1.30 1.95 3-05 2m 00 4* 36 .2*61 3.65 : f|:

PORCUPINE LAKE

SAMPLE SIZE 10 10 10 10 10 10 10 10 10 10 10 10 ;MEAN 147.50 7.50 12.20 19*6 0 3,10 6*20 9« 30 43* 70 174*30 7*80 3 9* ? 0 i* 20MINIMUM 123 .7 n . 18 _ 0 ..  2 2 40 155 1 " 37 £|
MAXIMUM 171 9~ 13 21 6 4« 06 2.26 186 23 44 10S T ANQIWO.EFVIAT ION 2 ¥*42. «71 ~m~S3 .* 84 ^ î t M 2 m74 9* 73 6« 46 I 2m m * 42

LUNA LAKE

SAMPLE ST7F 11 11 11 11 11 11 11 11 li .11 .11 11MEAN 148.°1 7,45 12.59 20*00 4# 64 6« 7.3. . 11a 36 . 46*27 .19 0, 0 0 3.91 4 0. PI 9, 00MINIMUM 113 6 11 18 3 4 ft 43 171 0 . . 36. .MAXIMUM 267 a 14 22 m 9 14 50 209 7 44 q "
STANDARD CEVIATION 44*20 *82' 1*04 1*55 1*8 6 1.90 2* Cl .2jl.8I ... 11,57 2.21 "'2# 81 ZcZ

LAKE OF THE CRAGS

SAMPLE SIZE 10 To 10 10 10 . io.: ...... I Q_ 10 10 10 _ 10. 1.6.MEAN 168*60 ’ 7# SO 12* 10 19*60 3,41} 4* 8.0 8. 20 • 4 2 s 30 18 3,90 15,40 4 hi50 Bm90MINIMUM 114 7 .11 18 o g 3 59 169 X 38 n
MAXIMUM 230 IS .13 22 5 10 14 46 200 43 46 10STANDARD DEVIATION ' 31*4 3 • 71 ' * 74 1*26 • 84 3. oa . 3.61 2mno 9.98 12*55 2. 59 • 57

HACK LAKE.

SAMPLE SIZE 10 .10 10 10 10 10 10 10 10 10 10 10MEAN 142*70 7,20 12*20 19,40 3*90 5*20 9*10 4 7» 00 181.80 9.80 33* 80 8, 40MINIMUM "96 6 ' 11 u " 2 2 “"5 42 167 2 2.3. 6
MAXIMUM 208 S 13 21 6 9 15 56 190 .18 42 ft
STANDARD DEVIATION .34.99 " * 79 “ ,63 ~ 1,07 1*20 2. 74 3 , 7 3 4, 24 7. 70 "4,83 " 4,26 797



MÉEPAICS iÊÊà 3 1/03/24

COLLECTION SITE

LOST TRAIL.CREEK

sAmplesTze MEAN HINIHUM MAXIMUMSTANDÄ«a _ DEVIATION

FRYING PAN LAKES 2,3

SAMPLE SIZE MEAN MINIMUM MAXIMUMSTANDARDDtVIATION

LAKE DIANA

SAMPLE' SIZE'MEANMINIMUMMAXIMUMSTANDARD DEVIATION

INDIAN CREEK

SAMPLE SIZE MEAN MINIMUM MAXIMUMSTANDARD DEVIATION

CARTER LAKE

SAMPLE SIZE MEAN MINIMUM MAXIMUMSTANDARD DEVIATION

COLORADO WEST SLOPE fROUT COLLECT ION COLLECTION PERICO 79/8 0:TO 9/9/ADCHAR AC T ER A NA L Y SIS . SUMMARY ..

SI AMO ARO SILL- SILL- GILL- POSTE­ POSTE­ POSTE­ SCALES SCALES BASI -LEWSTH RAKERS RAKERS RAKERS RIOR RIOR RIOR ABOVE IN BRANCHIALm n  ) UPPER LOWER TOTAL SILL- GILL- GILL- LATERAL LATERAL TEETHSILL- GILL- GILL- LATERAL LATERARAKERS RAKERS RAKERS LINE SERIESUPPER LOWER TOTAL
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UNITED STATES DEPARTMENT OF AGRICULTURE 
PURCHASE ORDER

PAG# NUMBER CONTRACT NUMBER ORDER DATE

THIS NUMBER MUST 
APPEAR ON ALL 

INVOICES. PACKAGES AND▼  PAPERS RELATING TO «  
THIS ORDER ▼

ORDERNUMBER SUB.

m 07 T6 84 43-0267-4-268
CHECK ONE

9  Purchase 
Order (See 
Reverse)

S  Delivery 
Order

TO: (Seller)

Or. Robert Bahnke 
Dept, of Fish & Wildlife Biology 
Colorado State University 
Fort Collins. Colorado 80523

SHIP TO: (Consignee and Destination)
Sawtooth National Forest 
Attn: Harv Forsgren 
P.0. Box 925 
Hailey, Idaho 83333

LINE
ITEM

ACT.
CODE DESCRIPTION QUANTITY

UNIT
ISSUE UNIT PRICE AMOUNT

81 Provide Cutthroat trout identification for , 
eleven specimens collected fro» Elghtmile j 
Canyon, Black Pine Mtn., Cassia County, 1 
Idaho. ; ; ' | 
Please made identification of variety of cn| 
cutthroat enclosed with written report 1 
detailing the methods used and the results j 
of t|ft analysts. .

80S
Est.
$300.00 $300¡00

Federal Acquisition Regulations are refer- j 
enced cm the attached copy of "Purchase j 
Order Terns and Conditions.* ,

FOB POINT
Destination

DISCOUNT TERMS
Net 30 days TOTAL $300 ¡00

TIME FOR DEUVERY#
August 3, 1984

SHIP VIA

DO NOT

SHIP ORDER TO 

THIS ADDRESS 

(Ship to Consignee 

Address Above)

BILLING INSTRUCTIONS:

Furnish invoice w ith our ORDER N UM BER  to:

U S. D EPARTM EN T O F AGRICULTURE
Sawtooth National Forest 

xxaxBüaeooæec Attn: Harv Forsgren
B°x'»!-925, Hailey, Idaho 83333

FAILURE TO SHOW OUR PURCHASE ORDER NUMBER ON
FREIGHT CHARGE OVER $100

ISSUING OFFICE NAME AND ADDRESS

Sawtooth National Forest 
1525 Addison Avenue East 
TWin Falls, Idaho 83301

ORDERED BY (Name and Title)

Margaret Rude, Purchasing Agent
PHONE (Area Code and Number)

(208) 733 3698 FTS 554 6571
AUTHORIZED SIGNATUlfFV*.

FORM AD-838-9 (3/80)
SELLER'S O R IG IN A L



UNITED STATES DEPARTMENT OF AGRICULTURE 
Jerms and Conditiohs of Purchase Order

T h e  following t e r m s  a n d  conditions a p p l y  to p u r c h a s e  orders 
only. W h e n  “P u r c h a s e  O r d e r ” is *c h e c k e d  o n  the front of this form, 
supplies ot services^hall be.furnished in a c c o r d a n c e  with the t e r m s  
specified o n  b o t h  sides of this order, a n d  o n  the a t t a c h e d  sheets, if 
any. ■ * • , . ■ f . J ||| '

1. INSPECTION AND ACCEPTANCE. - Inspection and acceptance 
will be at destination, unless otherwise provided. Until* delivery and 
acceptance, and after any rejections, risk of loss wjll be on the Con­
tractor unless loss results from negligence of the Government. '

“ 2. VARIATION IN QUANTITY. - No variation in the quantity of any 
item called for by this contract will be accepted unless such variation 
has been caused by conditions of loading, shipping, or packing, or 
allowances in manufacturing processes, and’then only fo the extent, 
if,any, specified elsewhere in this contract.

3. DISCOUNTS. - Discount time.will be cqjnputed from date of | 
delivery at place of acceptance or: from Receipt of correct invoice at 
the office specified by the Government, whichever is later. Payment is 
made, for discount purposes, when check is mailed.

4. DISPUTES. — (a) This contract is subject to the Contract
Disputes Act of 1978 (Pub. L. 95-563). ■ 2, . g

(b) Except as provided in the Act, all disputes arising under or f *
relating to this contract shall be resolved in accordance with this 
clause. /

(c) (i) As .»used herein, “claim” means a written demand or asser­
tion by one of the parties seeking, as1 a,legal right’1 the payftient of 
money, adjustment or interpretation of contract Terms,, or other 
relief, arising under or relating to this contract.

(ii) A voucher, invoice, or request for payment that is not in 
dispute when submitted is not ¿a claim for the purposes of the Act. 
However, where such submission is subsequently; not acted upon 
in a reasonable time, or disputed either as to liability or amount, 
it may be converted to a claim pursuant to the Act.

(iii) A claim by the contractor shall be made in writing and 
submitted to the contracting officer for decision. A claim by the 
Government against the contractor shall be subject to a decision 
by the Contracting Officer. ;
(d) For contractor claims of more than $50,000,. the contractor 

shall submit with the claim a certification that the claim is made in 
good faith; the supporting data are accurate and complete to the best 
of the contractor’s knowledge and belief; and the amount requested 
accurately reflects the contract adjustment for which the contractor 
believes the Government is liable. The certification sl)all be executed 
by the contractor if an individual. When the contractor is pot an in­
dividual, the,certification shall be executed by a senior company of­
ficial in charge at the contractor’s plant or location involved, or by an 
officer or general partner of the contractor having overall responsibili­
ty for the conduct of the contractor’s affairs.

(e) For contractor claims of $50,000 or less, the Contracting Of­
ficer must render a decision within 60 days. For contractor dlaims in 
excess of $50,000, the Contracting Officer must decide tbp claim 
within 60 days or notify the contractor oif the date when the^decision 
will be made.

(f) The Contracting Officer’s decision shall be final unl#s the 
contractor appeals or files a suit as provided in the Act.

(g) The authority of the Contracting Officerunder the Act does not 
extend to.claims pr disputes which by statute or regulation other, 
agencies are expressly authorized to decide.

(h) Interest on the amount found due on a contractor claim shall; 
be paid from the date the claim is received by the Contracting Officer 
until the date of payment.

Except-as the parties may otherwise agree, pending final 
resolution of a claim by the contractor arising under the contract, the 
contractor shall proceed diligently with the performance of the con­
tract in accordance with the contracting officer’s decision.

5. FOREIGN SUPPLIES. - This contract is subject to the Buy
American Act (41 U.S.C. 10 a-d) as implemented by Executive Order 
10582 of December 17,1954, and any restrictions in appropriation acts 
on the procurement of foreign supplies. ,a

6. CONVICT LABOR. - 1 n connection with the performance of work J 
under this contract, the Contractor agrees not to employ any‘person Tj 
undergoing sentence of imprisonment except as.provided by Public 
Law 89-176, September 10, 1965 (18 U.S.C. 4082(c) (2) and Executive1 
Order, 11755, December 29, 1973.

7. OFFICIALS NOT TO BENEFIT. - No member of or Delegate .to 
Congress or resident commissioner, shall be admitted to any share or 
part of this contract, or to any benefit that may arise therefrom, but 
this provision shall not be construed to extend to this contract if made 
with a corpoYation for its general benefit.

8. COVENANT AGAINST CONTINGENT FEES. - The Contractor, 
warrants that no person Or selling-agency has been employed’ or re- H 
tained to solicit or secure this contract upon any agreement or 
understanding for a commission, percentage, brokerage,, or con- . . 
tingent fees, excepting bonafide'employees or bonafide- established " . 
commercial or selling agencies maintained by the.Contractor for the 
purpose of securing business .'For breach or violation of this warranty 
the Government shall have Jthe right to annul" this"contract without

! 11 à b il i t ÿ ô r in" i t sT"d i sc d e 3 u c t frô n "t He coh1ra^;'f)nce;'oi'- con­

sideration, or otherwise recover, the'full amount of such commissioh, 
percentage, brokerage, or contingent-fees.

9. FEDERAL, STATE, AND LOCAL TAXES. - Except as may be 
otherwise provided in this contract,-the contract price includes all ap­
plicable Federal, State and local taxes and duties in effect on the daté 
of this contract but does notinolude any taxes from which the Govern­
ment, the Contractor or this transaction is exerppt. Upo’h request of 
the Contractor,, the Government ¡shall furnish a tax exemption cer­
tificate or similar evidence of exemption with respect to any such tax 
not included m the contract price’pursuant to this clause. For the pur­
pose of this clause, the term “date of contract” means the date of the 
contractor’s quotation or, if no quotation, the date of this purchase 
order.
; : 10. 'SERVICE/CONTRACT ACT OF 1965/ - (applies only: To c o n ­
tra c t s j o r  services u n l e s s  q x e m p t e c f  b y  t h e d e g uiatjons of the Pepart- 

t - m è h r o f W à i ï d r f -  Except to tlte-eXtehHftat• ân-WxëftiptfôH’YaVfaïÎon, or 
r i olte SÉIplff^SÉÊ afi PI y p^reüa n t to 29 G F R:4--6 i f  th i s wane a goritTact i n 
/excess of *$2p0'0, the contractor and any’ subcbntVàçîcÿ.^rpund.er 

shall pay all his employees engaged in performing work bn the qon- 
/traqt -notvless than jhè minin|upr| wage s|^ctft^4^nder^03tifn|6(4K1 )
5 of the Fair Lqbor Standards Àct/of 1938’ a s am e n ded. À l/reg ula t i p n s 
^end-frltei^retafiGris’of the m

¿É9 GpR-’Part4 rfir^^eteby incorporated by reference ip ttnsfcqntract.
writ­

ten order, and without notice to the sureties,fojakê'chârtgés within .the 
general scope of this contract, in any one or more of the following: (i) 
for supplies; (a) drawings, designs, or specifications, where the sup­
plies to be furnished are to be specially manufactured for the Govern­
ment in accordance therewith; (b) method of shipment or packing; and 
(c) place of delivery; (ii) for services, including b u t  n o t  limited to the 
following: (a) specifications (including drawings and designs); (b) 
method or manner of performance of the work; (c) Government- 
furnished facilities, equipment, materials, services, or site; or: (d) 
directing acceleration in the performance of the work. If any such 
.change causes an increase or decrease in the cost of, or the time re­
quired for, the performance of any part of the work under this contract, 
whether changed or not changed by any such order, an equitable ad­
justment shall be made in the contract price or delivery schedule, or 
both, and the contract shall be modified in writing accordingly. Any 
claim by the Contractor for adjustment under this clause must be 
asserted within 30 days from the date of receipt by the Contractor 
of the notification of change. Provided, h o w e v e r ,  that the Contracting 
Officer, if he decides that the facts justify such action, may receive 
and act upon any such claim asserted at any time prior to final 
payment under this contract. Where the cost of property made 
obsolete or excess as a result of a change is included in the Con­
tractor’s claim for adjustment, the. Contracting Officer sh.aU have 
the right to- prescribe the manner of disposition of such'property. 

--Failure'to'agree to any adjustment shall be a' disputeIconpe'rning a 
question of fact within the meaning of the clause of this gpqtract 
entitled “Disputes”’ However, nothing* ih thisclatîse shàl'ltexquse 
the Contractor from proceeding with the contract as changed.

12. TERMINATION FOR DEFAULT. - The Contracting Officer, by 
written notice, may terminate the contract, in whole or in part, for 
failure of the Contractor to perform any of the provisions hereof. In 
such event thé Contractor shall be liable for damages, jnçUiding the" 
excess cost of reprocuring similar supplies or sèrvrcês,1 provided'That
if (i) it is determined• for any reason that the Contractor was not in 
default or (ii) the Contractor’s failure to perform is without his/andhjs 
subcontractor’s control, fault or negligence the termination shall éè à 
termination for convenience under Paragraph 13.*

13. TERMINATION FOR CONVENIENCE. - The Contracting Of­
ficer, by written notice, may terminate this'contract, in whole or in 
part, when it is in the best interest of the Government. If this cpntract 
is forsupplies and is so terminated, the Contractor shall be compen- 
sated in accordance with Part 1-8 of the Federal Procurement Regula­
tions (41 ÇFR 1-8), in effect on this contract’s date. To the extent that 
this contract is for services and is so terminated, the Government 
shall be liable only forpaymentjn accordance with the payment provi­
sions of this contract for services rendered'prior to the effective date 
of termination.

T4/ ASSIGNMENT OF CLAIMS. - Claims-for'monies due, or to 
become due under this contract shall be assigned only pursuant to 
the Assignment of Claims Act of 1940,-as amended (31 U.S.C. 203-41 
U.S.C. 15). This purchase order may not be assigned unless or until 
the supplienhas been requested to and has accepted this order by ex­
ecuting an Acceptance hereon.

15. CLAUSES INCORPORÀTÈD BY REFERENCE. - If the 'amount ’ 
of this purchase order exceeds $2,500,,thq fpj-idwjng, clausesforte^a- 
part of the purchase order and
Citations refer to the Federal Procurement Regulations. Text of the \ 
clauses may be obtained from the Contracting Officer: §

„ Employment of the Handicapped (1-12.1304) /$
’ Contract Work Hours and Safety Standards Act (1-12,303) 

Service Contract Act of 1965 (1-12.9Q4-1)(when applicable 
this clause takes precedence over paragraph 10 above).

FORM AD-838-9 (5/78)



U.s. DEPARTMENT OF AGRICULTURE 
PURCHASE ORDER TERMS AND CONDITIONS '

52.252-2 Clauses Incorporated by Reference (APR 1984). 
This contract incorporates the following clauses by 
reference, with the same full force and effect as if they 
were given in full text. Upon request, the Contracting 
Officer will make their full text available.
I. Federal Acquisition Regulation (48 CFR Chapter 1)

(a) The use in this solicitation or contract of any Federal 
Acquisition Regulation (48 CFR Chapter 1) clause with an 
authorized deviation is indicated by the addition of 
"(Deviation)” after the date of the clause.
(b) The use in this solicitation or contract of any , , '
Agriculture Acquisition Regulation (48 CFR Chapter 4) with
an authorized deviation is indicated by the addition of 
"(Deviation)" after the name of the regulation.

GENERAL. The following terms and conditions apply to all 
purchase orders (unless otherwise indicated): \ .

52.202- 1 Definitions (APR 1984)
52.203- 1 Officials Not to Benefit (APR 1984) - % •.

52.203- 3 Gratuities (APR 1984)
52.203- 5 Covenant Against Contingent Fees (APR 1984)

52.222-3 Convict Labor (APR 1984) (Unless precluded by FAR

Clauses
II. Agriculture Acquisition Regulation (48CFR Chapter 4)

.. Clauses
52.252-6 Authorized Deviations In Clauses (APR 1984).

52.212-9 Variation in Quantity (APR 1984) (Permissible 
variations, if any, are stated on the obverse or
attached sheets)

Subpart 22.2)
52.232- 8 Discounts for Prompt Payment (APR 1984)

52.232- 11 Extras (APR 1984)



52.232-23 Assignment of Claims (APR 1984/ Inapplicable to 
orders less than $1,000)

52.233-1 Disputes (APR 1984)
52.246-1 Contractor Inspection Requirements (APR 1984)
52.247-34 F.O.B. Destination (APR 1984)
452.232-70 Interest on Overdue Payments (APR 1984)
452.232-71 Payment Due Date (APR 1984)
452.232-71 Payment Due Date —  Alternate I (APR 1984) 

(applicable) when clause at 52.213—2 is 
appropriate)

452.232-72 Invoices (APR 1984) (The clause at 52.213-2 
Invoices (APR 1984) shall supersede this clause 
when purchase orders authorize advance payment 
under 31 U.S.C.530 for subscriptions or other 
publications)

Additional terms 
exceeding $2500:

and conditions applicable to purchase orders

52.222-4 Contract Work Hours and Safety Standards Act — . 
Overtime Compensation —  General (APR 1984) 
(Unless precluded by FAR Subpart 22.3)

52.222-36 Affirmative Action for Handicapped Workers 
(APR 1984)

Additional terms and conditions applicable to purchase orders 
exceeding $10,000:

52.215-01 Examination of Records by Comptroller General 
(APR 1984)

52.222-26 Equal Opportunity (APR 1984)
52.222-35 Affirmative Action for Special Disabled and 

Vietnam Era Veterans (APR 1984)

52.249-08 Default (Fixed Price Supply and Service) (APR 
1984)

SUPPLIES. Additional terms and conditions applicable to all 
purchase orders for supplies:

52.210-5 New Material (APR 1984)

3

52.225-3 Bujr American Act —  Supplies (APR 1984)
52.243-1 Changes —  Fixed Price (APR 1984)
52.249-1 Termination for Convenience of the Government 

(Fixed Price) (Short Form) (APR 1984)
SUPPLIES. Additional terms and conditions applicable to purchase 
orders for supplies exceeding $10,000:

52.222-20 Waish-Healy Public Contracts Act (APR 1984) 
(Ujnless exempted by Statute or regulation)

SERVICES. Additional terms and conditions applicable to purchase 
orders for services:

52.243-1 . Changes —  Fixed Price (APR 1984) —  Alternate I 
(APR 1984)

52.222-40 Service Contract Act of 1965 —  Contracts of 
$2500 or less (APR 1984)

52.222-41 Service Contract Act of 1965 (APR 1984) 
(Applicable to purchase orders exceeding $2500)

52.222-42 Statement of Equivalent Federal Wage Rate (APR 
1984) (Applicable equivalent rates are stated on 
the obverse or attached sheets.) ^

52.249-4 Termination for Convenience of the'Government 
(Services) (Short Fora) (APR 1984)

OPTIONAL. The following terms and conditions are applicable when 
required and appropriate:

52.202-1 Definitions (APR 1984) —  Alternate I (APR 1984)

: 52.219-8 Utilization of Small Business Concerns & Small 
Business Disadvantaged Business Concerns (APR 1984)

52.219-13 Utilization of Women-Ovned Small Businesses (APR 1984)

52.225-5 Buy American Act —  Construction Materials - (APR 1984)
52.232-1 Payments (APR 1984)
52.232-3 Payments under Personal Services Contracts (APR 1984)
52.246-2 Inspection of Supplies— Fixed-Price (APR 1984)
52.246-4 Inspection of Services— Fixed-Price (APR 1984)
52.247-29 F.O.B. Origin (APR 1984)
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UNITED STATES DEPARTMENT OF AGRICULTURE 
PURCHASE ORDER

PAGE NUMBER CONTRACT NUMBER ORDER DATE

THIS NUMBER MUST 
APPEAR ON ALL 

INVOICES, PACKAGES AND

r PAPERS RELATING TO *m 
THIS ORDER %

ORDER NUMBER SUB

OF GM 102980 %3~8i*9Û~î~63
CHECK ONE

El
□

Purchase 
Order (See 
Reverse)
Delivery
Order

TO: (Seller)

Colorado State Univers!ty 
Dept, of Fish & Wildlife Biology 
fir* Robert H. Behnke 
Fort Collins, CO 00523

SHIP TO: (Consignee and Destination)

Wasatch National Forest 
8226 Federal Building 
125 South State Street 
Salt Lake City* GT 84|38

LINE
ITEM

ACT
CODE DESCRIPTION QUANTITY UNIT

ISSUE UNIT PRICE AMOUNT

01 Analysis of Cutthroat trout to 
determine If they are pure strain 
Utah Cutthroat trout; fish from 
Cater Creek and Hill Creek, Evanston 
Ranger DIstict,,Wasatch National Forest

Cost Not to Exceed $500.00

s
E

L
L
E
R

job 500.00 500

0
R
1

G
I

N
A
L

00

FOB POINT

N/A
DISCOUNT TERMS

Net TOTAL ► 500 00
TIME FOR DELIVERY SHIP VIA

11-3-80 N/A

DO NOT 

SHIP ORDER TO 

THIS ADDRESS 

(Ship to Consignee 

Address Above)

BILLING INSTRUCTIONS:

Furnish invoice with our ORDER NUMBER to:

WASATCH NATL. FOREST 
125 SOUTH STATE STREET 

SALT LAKE CITY, UTAH 84138

FAILURE TO SHOW OUR PURCHASE ORDER N
FREIGHT CHARGE OVER $25

ISSUING OFFICE NAME AND ADDRESS

Wasatch National Forest 
8226 Federal Building 
125 south State Streett „ 
Salt Lake Ctty» UT

ORDERED BY (Name and Title)

KAREN JACKSON Purchasing Agent
PHONE (Area Code and Number)

(801)524-5101 FTS 588-5101
AUTHORED S!GNATU£F ~

SELLER'S ORIGINAL FORM AD -838 -9 (5/78)



UNITED STATES DEPARTMENT OF AGRICULTURE 
Tarms m û  Conditions of Purchase Order' *

The following terms anti condemns apply to purchase or­
ders only. When “Purchase Order” is cheçked on the. front o l 
this form,,supplies or services shah be furrlish&tftin accordance 
with the terms specified on both sides of this order and on the 
attached sheets| if any.

1* INSPECTION AND "ACCEPTANCE. * inspection and ac­
ceptance will- beat destination, unless otherwise provided. Until 

-delivery-and acceptance, 'and after any rejections, risk of loss 
will foe on the Contractor unless toss results from negligence of 

. the Government.
- —  m m & rm m u -  q u a n t it y . /

any item called for by this, contract .will be accented unless such 
variation has been caused by conditions of loading, shipping, or 

h packing, .or allowances in manufacturing processes,, ¿nd then 
only to the. extent, if any, specified elsewhere in this contract.

7 DISCOUNTS- * Discount time wilt foe computecTfrom date 
of delivery at place of acceptance or from receipt of correct in­
voice at the office specified by the Government, whichever is 
j-atër. Payment is made, lor discount purposes, when check is 
fnaUech - ■ - £

4. DISPUTES. - (a) Except as otherwise provided ftvthis con­
tract any' dispute concerning a question of fact arisifig under 
this contract which is not disposed of by agreement shall foe 
decided by the Contracting Officer, who shall mail oppthecwise 
furnish I  copy thereof to th .̂ Contractor. This decisioif shall be 
final and conclusive unless; within 30 days from the date of 
receipt d i such § j| , the Contractor mails or otherwise fur­
nishes id, the Contracting Officer a written appeal addressed to

• the Head of the Agency. The decision of the Head of the Agency 
or his duly authorized representative for the deterrAinalifon of 
such appeals shall be final and conclusive unless determined by 
a court of competent jurismcHon* to have been fraudulent or 
capricious, or arbitrary, or so grossly erroneous as- necessarily 
to imply bad faith, or not supported by substantial evidence. In 

: connection with any appeal proceedings under this 'clause, the 
Contractor shall be afiorded/an opportunity to be heard and to 
offer evidence in support of his appeal. Pending final ,d#cisiori of 
a dispuie;hereundër, the Contractor shall preceded dUrgehtly with 
the performance of thecontract and in accordance with the Con­
tracting Officer’s decision. 0 )  This "Disputes” clause does pot 
preclude ( consideration of law questions in connection with- 
decisions provided for in (a) above: provided, that noming in this 
contract shad be construed as making final the decièrën of any 

' administrative official, representative or board' on a question of 
law: 1 .

5. FOREIGN SUPPLIES. - This contract is subject to the Buy 
American Act (47 U.S,€. 10 a-d) as implemented by Executive Or­
der- 10582 of December 17 ,-1 95 4and any résinerons in ap­
propriation acts on the procurement of foreign supplies.

6. CONVICT LABOR, - In connection with the performance of 
work under this contract, the Contractor .agrees not' to employ 
any person undergoing sentence of imprisonment except as 
provided by Public Law 89-176, September TO, 1965~f18 U.S.C. 
4ùê2io)42)an4£xec4ftive-Grdf, v r  December29,4978,-*

7. OFFICIALS NOTTO BENEFIT, - No membeVof or Delegate 
to Congress of residênt commissioner, shall be admitted to any 
share or parWoLthis contract, or-' jpj benefit that may arise 
thérefrom, but this provbtomphall not be construed to extend to 
this contract if made with a corporation for itb general benefit

8 r COVENANT AGAINST CONTINGENT F̂EHESc- The ’Con­
tractor warrants that no person or selling agency has been em>

, ployed or retained to solicit or secure this contract upon any 
agreement or understanding for a commission, percentage, 
brokerage, or contingent fees, excepting bonafide employees or 
bonafide established commercial or-selfing agencies maintained 
by the Contractor for the purpose of securing business. For 

- breach dr violation of this warranty the Government shall have 
the right to ; annul this contract without liability or in its 
discretion to deduct from the contract price or consideration, or 
otherwise recover, the full amount ¡of such commission, per­
centage, brokerage, or contingent fees.
Û 9. FEDERAL STATE, AND LOCAL TAXES, - Except as may be 

otherwise mpvitipd^n this contract, the contract pric^includes 
'%M applicable Federal, State and jocattaxes arid.duties m effect1 
on -thé date of  ̂ ~ J r i  ̂dpi include any taxes from
which ihe Government the* Contractor or thtsMpansact4bn is 
exempt Upon. fequesi>of..iba.C4!ifol£acdot ther G^emm&oLshati * 

. furnish a tax exemption cfertideal© or similar evldencé of êxemp- 
tion with fespect to arty ¿ucfo tax'hot included in the, contract- 
price pursuant: to this ciauseTTor the purpose of this clause,' the 
te/m ‘"date of contract” means the' date ôf ‘thé",contractor’s 

'^quotation or, if no /  v  ; y  date of this purchase ordpr.

10. SERVICE CONTRACT ACT OF 1965. - (applies only to con i. 
tracts for services unless exempted by the regulations of ihe  
Department of Labbr) - Except to the extent* that ah exemption,-, 
variation, or tolerance woeld apply pursuant to 29CFR 4-8 if this 
were a contract m excess of $2500, the contractor and any sub:,? 
contractor hereunder shal l pay ail hisempioyéeë'Bng%ed in pen 
formmgMotk on'the coqtfact not less than the ipyn m wage 

. specified undersection S(&K1> of the Fair Labor Standards,Act of . 
1938, as amended. At! regulations and Interpretations of the Ser­
vice Contract Act q tl965 expressed in .29 CFR Part 4 are hertebyu- 

jncofporated by reference in this contract. |  |  ? J§|
S i  CHANGES, - The Contracting Officer may at any time* by ' 

a written order, and without notice to the sureties, make 
changes within the general scope of this contract, in any one or 
more of The following: 0  for supplies:^  drawings, designs, or 
specifications, whgre the supplies to be furnished are to! foe 
specially- marrufaciuréd for the- Government in accordance 
therewith; <b) method of shipment or-packing; and fç} T>lacé of 
delivery;. (if) for services, including hut' not limited to -the 
following: fa) specifications (including drawings and designs|;(bf 
methpd or manner of performance of the work; (cj Government- 
furnidbed facilities, equipment, material^ services, or site; or id) 
directing acceleration in the performance of the work, if hny 
'such change causes an Increase or decrease in the cost of, .or 
the time required for, the performance of any part of the workjun- 
der this contract, whether changed--or.not changed by any such 
order, an equitable adjustment shall be made In. the contract 
price or delivery schedule, or both, and the contract, -shall be 
modified in writing accordingly. Any claim by the Contract on for - 
.adjustment under this clause must be asserted within 30 days 
'from' the date of receipt by the Contractor of the notification of 
change/ Provided« howeverthat the Contracting Officer; rt he 
decides that the‘facts justify ¡¡¡p  action, "may .receive and .act 
upon any such claim- asserted at any time.prior to fktai payment 
under this contract. Where the cost of property made obsolete 
'or excess as a-tesuH of a.change is included m the Contractor’s - 
ctpim for adjustment, the Contracting Officer shall have the fight', 
to prescribe the manner of disposition of such property. Failure 
to* agrès* to any adjustment shall be a dispute concerning a 
■question of.fact within the’meaning of the clause.of this Con­
tract entitled ’ Disputesr However, nothing in this clause shah 
excuse'the Contractor-from proceeding with the contract! as 
changed: ‘

12, TERMINATION FOR DEFAULT. - The Contracting Officer, 
by written notice, may terminate the contract-, in whole or jh pj&rt,, 
for failure of the Contractor to perform, any , of the provisions 
hereof. In such event the Contractor shall be liable'for damages, 
Including the excess cost of reprocuring similar supplies or ser­
vices, provided that if (I) if is determined for any reason that the 
Contractor was not in default of (ti) the Contractor’s failure to 
-perform is without his and his subcontractor’s control, fault or 
negligence the termination shall foe a termination for con­
venience. under paragraph 13. ;

13. TERMINATION FOR CONVENIENCE. - The Contracéng 
Officer, by wrHteir notice, may term mate th is.-cœ i rad ;dn whole'", 
dV in part, when it is In the best interest of the Government, if  ̂
this contract is for supplies and ts so terminated, the Contractor ' 
shall-be compensated in accordance with Part 1-8 of-the Federal ; 
Procurement-Regulations (41 CFR 1-8>, In effect orf tin is'bom 
tract’s dafe. To the extent ihaf thls contract Is for serwqes and Is ■

rie>G^W^afreo,^iîaiv e
in accordance with the payment provisions of this cohtract for 
:sbrvices rendered prior to the effecti ve datefof tèrl>irtatfon.

14. ASSIGNMENT OF CLAIMS. -
. ̂ become:due iindef this contract: shaft a lig n e d  only pursuant ": 

to the Assignment-of Claims Act. of 1940, as amended (31 U.S.C.

^ i « Ä rS i s w » « Ä i o ,'0 , ; „ r 5 S ,s *
y C@pt$0 hereon, 1 ' ,  *

1 5 .  C L A U S E S  R E F E R E N C E ,  . - . i f  t h e
amount Of this- purehasr’ olcler V*v- v y  ‘ \  the following

. wdMÄnd ale hereby in-
Corporateel ■ by reference. Citatiorrs refer to tile Federal

' ’PrQCüVltlienrRegmätiohsef&ftjFtffe^e^diles r c ' be obtained 
T- x.VOh? Cdntr^Cfihg Officer: '
. v Erpplpymentoi the Handicapped (1*12.1304)

’¿ORtract ̂ Vd?k Hours and Safely Standards Act (142,303) 
"Service Contract Act of-1965̂ 1 % -1^984-1 )0dmn -appheafoie

, |  . . . s takes precedence over paragraph T Ö'afooveK ̂

FORM -.AD-838-10(^78)
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9• . *
Disputes

. • * ' ■.
to  This contract is subject to the Contract Disputes Act of 197S 

i l l  U.S.C. 601, ct. seg.). If a dispute arises relating to the contract, 

the contractor may submit a claim to the Contracting Officer who 

shall issue a written decision on the dispute in the manner specified 

in DAR .1-314 (FPR 1-1.31S).

(b) "Claim" means

(1) a written request submitted to the Contracting Officer;

(2) for payment of money, adjustment of contract terms, 

or other relief;

(3) which is in dispute or remains unresolved after a reasonable 

time for its review and disposition by the Government; and

(4) for which a Contracting Officer’s decision is demanded.

(c) in the case of disputed requests or amendments to such requests 

for payment exceeding $50,000, or with any amendment causing the 

total request in dispute to exceed $50,000, the Contractor shail certify, 

at the time of submission as a claim, as lollows:

I certify that the claim is made in good faith, that the supporting 

data are accurate and complete to the best of my knowledge 

and belief; and that the amount requested accurately reflects 

the contract adjustment for which the contractor believes the 

Government is liable.



m 4 0

(Contractor’s Name)

(Title)

(d) The Government shall pay the contractor Interest

(1) on the amount found due on claims submitted under this 

clause;

(2) at the rates fixed by the Secretary of the Treasury, under 

the Renegotiation Act, Publit Law 92-41;

• (3) from the date the Contracting Officer receives the claim,

•until the Government makes payment.

(e) The decision of the Contracting Officer shall be final and conclusive 

and not subject to review by any forum, tribunal, or Government agency 

unless an appeal or action is timely commenced within the times specified

w by the Contract Disputes Act of 157S.

(f) The Contractor shall proceed diligently with performance of 

this contract, pending final resolution of any request for relief, claim, 

appeal or action related to the contract, and comply with any decision 

of the Contracting Officer.

(END OF CLAUSE)

HI. Regulatory Coverage - Section 3 of Public Law 93-363

The Federal Procurement Regulations are amended by adding the following 

new section 1-1.32S:

1-J.32S Fraudulent Claims

(a) Section 3 of the Contract Disputes Act of 197S (41 U.S.C. 601,

604) provides that if a contractor is unable to support any part of

31



UNITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

WASATCH NATIONAL FOREST 
8 2 2 6  F E D E R A L  B U IL D IN G , 1 2 S  S O U T H  S T A TE S T .

SALT LAKE CITY, UTAH 8 4 1 3 8

OFFICIAL BUSINESS 
PEN A L TY  F O R  PR IV A T E  U S E , $ 3 0 0

21

H# ■ H B I  US. CrrsJAl
/P O S T A G E  A N D  F E E S  PA ID  / s?> , v _ , „

| sV̂ d e p a r tm e n t 'of Ag r ic u ltu r e  
. . . .  f OCT 3 0 Àgr H  1 ^ 0Î1M % / ■
III! ® ¡̂ 5 0 3 1



FUND
CODE

'1C«; (Seller) -W&l . ¿3
FJ # à fa ijt̂ T >9% Ö

Dot. of ßf«4*2j

. CHECK ONE
■  Fu rçftasfr '

¡̂ÈslîWrv
Wrétór J

FtOûÊklJSùàlâ&

^^DÏSCÔÜNTTSRMSm  FOßt^OINT

2B ESTIMATED F RE 1C N’T24$#ÎP'V|A
2 8  

ACC  
LINE  -2 -

2 9  ACCOUNTING-CLASSIFICATION

- 4  ------- 1 2  -

ais'oi

3 0
DISTRIBUTION  -••—-• 2 ----

31
AMOUNT

S O U R C E S  O F  S U P P L Y :  ( I f  necessary, use attachment) I certify that the above items are necessary for use in the public service. 
TITLE

S IG N A T U R E
E t Æ ^  f à i ° i ° c { i s %
O F  A U T H O R IZ E D  R E P R E S E N T A £ jJ v E

' ^ Q ^ h O u  J & u ajuj,

*  U.S. G O V E R N M E N T  P R IN T IN G  O F F IC E :: 1 9 7 7 -2 2 9 .8 2 2

m  «
19328

M A IL  T O : (Purchasing Activity)
REQUISITION FOR SUPPLIES, 
EQUIPMENT, OR SERVICES

INSTRUCTIONS: Agencies must provide 
entries in unshaded areas. See reverse.

1 R E Q U IS IT  IO N I N G O F F  I C E

2
RECEIVING  
OFFICE NO.

3

CONTRACT NUMBER

1 B R E Q U IS IT IO N  D A T E

4  ■
ORDER 
DATE

1 A R E QU I SI T t ON N O .
(Document
Control No.)

Sub-Total ^ £  OX) GX}
2 3  REQUIRED D ELIVER Y 23A , N E G O T IA T E  
(Do not use % >/" 'ty ” ''isCK $ 'ASAP) • ll £ c r & mmTOTAL

For additional information, please contact:

T E C H N IC A L  C O N T A C T T E L E P H O N E  NO .

11 SHIP TO  (Consignee and Destination)

F 1 IN S ID E  D E L IV E R Y  R E Q U E S T E D

12
LINE
ITEM

- ou I
DESCRIPTION

15
BUDGET
OBJECT

16
a c c .
LINE

' 1? . ..
Q UANTITY

18
UN IT
ISSUE

19
UNIT PRICE AMOUNT

XcUofrf/c.w.f ¡c*n c u f f h o o ^ t  
"tcovCt"
m ill jgjÆ
P<~LC\Pu  <V-S £  crAr\€AJ

N o  f T o  

& S 0 Ù . Q 0
S Ö O CTÖ

AD-700 (7-76)



INSTRUCTIONS FOR REQUISITIONING ACTIVITIES
Do not make entries in shaded areas (blocks numbered 
4, 3, 6, 8, 9, 10, '13, 21, 22, 23A, 24, 26] 27‘ and Purchase 
Delivery Order block). These spaces are provided for pro­
curement personnel.

Block 1. REQUISITIONING OFFICE. Enter the office 
that prepares the réquisition.

Block 1A. REQUISITION NUMBER. Enter appropriate 
Document Control Namber.

Block IB. REQUISITION DATE. Enter date the requisi­
tion is prepared»

Block 2. RECEIVING OFFICE NUMBER. Enter last . 
four positions of the GSA FEDSTRIP Requisition Number 
of the office responsible for answering inquiries concern­
ing receipt of the order.

Block 3. CONTRACT NUMBER. If this is a delivery 
order on a GSA contract, enter contract number, if known. 
Otherwise, leave blank.

Block 6. UNIT CODE. For Forest Service only; enter 
the code of the unit whose funds are to be charged.

Block 7. FUND CODE. Enter appropriate Fund Code for 
agency' and accounting station, as assigned by National 
Finance Center (NFC).

Block 1 T^SHIP T f .  Enter complete destination address . 
to include zip codé. ; Check “ Inside Delivery Requested” 
box if applicable;; * fs \ |  " ■ * 1

Block 12. LINE ITEM, Each separately priced item must 
be assignera  n u mb er >f begi n hi n g with 1 ànd: continuing |  
consecutively»

Block 14. DESCRjPTiQN Provide complete description 
of the item(s)l% Entqr details of the order, e.g.; special 
delivèry Instructions,,^ subscription, r^rewal.pumbe^,-,GSA, 
Catalog stock numbers," qtc.  ̂ f |8  |p p  2|

Block 15. BUDGET OBJECT. Enter NFC assugnèd 
Budget Object. Classification Codé £4 positions), incor­

porating agency assigned subobject codes (3rd an cl 4tb 
positions)  as applicable. 1

Block 16. ACCOUNTING LINE. Enter the number 
from Block 28 that identifies the accounting classi­
fication to be charged. Enter.an “ X” if the line item 
is to be charged to more than one accounting classi­
fication.

Block 17. QUANTITY. Enter quantity required, consist­
ent with unit of issue.

Block i8. UNIT ISSUE. Unit of issue must be consistent 
with unit of shlpment/billing by the source of supply, e.g,; 
DZ, EA, JOB, PK, etc. When ordering GSA stock num- 
beredUtems, use uiiif of issue in the GSA Supply Catalog.

Block 19. UNIT PRICE. Enter price per unit of issue.
Up to four decimal places mdy be used, e.g., .0625.

Block 20. AMOUNT. Enter the extended value ( Quantity H 
a: Unit Price). Round off to two decimal places.r

Block 23. REQUIRED DELIVERY. Enter required, 
delivery date.

Block 25. SUB-TOTAL. Enter on the last page of the 
order the cumulative total of Block B

Block 28; ACCOUNTING LINE. This block identifies 
the appropriate account(s) to be charged. The identifying 
numbers in Block 28, are used also in Block 16 to relate 

JbeTine item(s) with the appropriate accounting classi- 
ficafion(s). Starting with 111 ” and continuing consecutively, 

j enter a number for each line of accounting classification.
Block 29. ACCOUNTING CLASSIFICATION. 'Enter;the 
appropriate accounting data for ea<ph Recounting line num­
ber entered in Block 28. Use format prescribed by; your* 
agency. . ; v

Block 30. DISTRiBUTION. If an “ X” has been entered 
in Block 16, enter in Block 30 the percentage's of the 
amount to be charged the applicable accounting classif!- ' 
cations. The percentages must total 100.

If sources of supply are known, enter name and full address.

Form AD-700 (7-76)



d  SHIP TO (Consignee and Destination)
f7r<* v - U  «.hi\K«t
;||pf§ ¡|lj * m i| i i l i l l  i l l l l lj  6*
C ^ { gif |§||J |ij | ¿ If ¡il S É »  11

Purchase
O rd e r

Delivery
Order gfl^t ^GÌ£u J  q j t j  a

"21 FOB PO IN T 22 DISCOUNT TE R M S

2 3 A N E G O T I A T E D  D E L I V E R Y 24 SHIP V IA 26 E S T I M A T E D  
F R E IG H T  !

* U S ,  G O  V  f R N  M § N  T P B l  N  T I N  G O F F IC E  1 9 7 /7 -2 2 9 - .S  2 2  , 4 0 3 2 8

REQUISITI
EQUIPME

INSTRUCTIO, 
entries in unsi

on  fo r  Su p p l ie s ,
NT, OR SERVICES
NS: Agencies must provide 
haded areas» See: reverse»

MAIL TO: ( P u rchas ing  A c t iv ity ) % R E Q U IS I T I O N IN  G. O F F IC E

' z  S§6 '
RECEIVING  
OFFICE NO.

|  3:;.- |
CONTRACT NUMBER

4
ORDER
D A T *

. -5 
SF- 
37

6
UNIT

CODE

7
FUND
CODE

8
P U R C H A S E / D E L I V E R  Y 

O R D E R  N U M B E R  .

, 9  

SUB.

1 A R E Q U I S! T IO N  N O .
(Document Ip
Control No.) • |  ^

¡Jj¡ ¡ J1 (JJ (J i J LÚ¿
i B R E Q U  I SI T I O N D A T E

12
LINE
ITEM

14
DESCRIPTION

X  c i  9  n f l  " f  /  C  ovY  i O f \  C . u Ü K f ' o e i ' t

t c o x t  f  Rconi\ .^cxCÍCa G-, e^9? 0u^<9 
H U H  - a s ’t * f h e v i
p  u  c  { W  < \ s

Y'^ovut".
.0 o a  i\ e o« |{g Ô uSHL vc’rÎ

For additional information, please contact:

TECHNICAL CONTACT T E L E P H O N E  N O .

15
BUDGET
OBJECT

16
ACC.
LINE

r ~ T lN S IP E  D E L IV E R Y  R E Q U E S T E D '

17
O UANTITY

18
UNIT

ISSUE

19

UNIT PRICE

riot Y o  
»-X

^S'OO.oo

I 20 
AMOUNT

' r i
S o d  ¡ero

2 3 REQUIRED DELI Y ERY 
( Do not use 

A SAP)

Sub-Total ^

TOTAL
2 9  ACCO UNTING  CLASSIFICATION 3 0

DISTRIBUTION |
■ ' 2 -———

AMOUNT

0.4°:

S O U R C E S  O F  su P P L  Y \ ( I f  necessary, use attachment) I certify that the above items are necessary for use in the public service.
T I T L E

b ± ¿ k £ á U £ i
S IG N A T U R E  O F  A U T H O R IZ E D  R E P R E S E N T  A Ty V E

*• Æ $ é J k £ L  A f t i ü . -— 1 •
AD-700 (7-76)



*

-CHECK ONE
IPufcftasevOrder

11 SHIP TO

p̂fivery
Order

T E C H  N IC  A L  C O N T A  C T T E L E P H O N E  NO,

22 DISCOUNT TERMS21 f O S  PO IN T

Ì3&. N E G b r iA T E p  O E W V ^ f lY ; 24 SHIP V IA

*  U.S. G Ef ì NME N T  P L IN T IWG^X)FPICE T977 19328

REQUISITION FOR SUPPLIES, 
EQUIPMENT, OR SERVICES

INSTRUCTIONS: Agencies must provide 
entries in unshaded areas. See reverse.

M A IL  T O : (P u rch a s in g  A c t iv ity )

'

1 R E Q U I SI T 1 0 N IN G  O F F I C E

1 2 - 
RECEIVING

3  I 4
ORDER

5
SF-

6
UNIT

\ 7  :>■■■.. 
FUND

8
P U R C H  A S E / D E L IV E R Y

9 1 A 'R E QUI SI T IO N  N O . 
(Document

OFFICE NO. CONTRACT NUMBER DATE 3 7 CODE CODE O R D E R  N U M B E R  | SUB. Control No.)
J B  R e q u i s i t i o n  d a t e

F~1 IN S ID E  D E L IV E R Y  R E Q U E S T E D

12
LINE
ITEM

tJ> -ON I 
? 'rti ' £ 3 3 0 .

14

DESCRIPTION

15
BUDGET
OBJECT

16
ACC.
LINE

17

(QUANTITY

18
UNIT

ISSUE

19

UN IT PRICE

20
AMOUNT

U p r tf i f  / CCit »cr\ ■ c* f  c u tlIX X § M

f f t ä xX  XP ; Co r \e  \ . Cn

¡ Tv iti C\  1 1) Iffp *J|§ f  |§|§§|g

Ì | ; G » f  X  % *XP u i  If e C-u^fv0
V 'x  «i ®

% 0 G . co
cr o:

F̂ &Eüditi<M̂ ^̂ mmi&IMnÀpïÈaŝ ĉ n̂ û̂

Sub-Total
2 3  REQUIRED DELIVER Y  
( Do not use 
ASAP) TOTAL

2 9  ACCO UNTING  CLASSIFICATION 3 0
DISTRIBUTION  
----2 ...

ACC
AMOUNTLINE

S O U R C E S  O F  s U P  P L  Y - ( I f  n e c e s s a ry , u se a tta c h m e n t) I certify that the above items are necessary for use in the public service;
T I T L E
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United States Department of Agriculture

FOREST SERVICE

Wasatch National Forest 
8226 Federal Bldg., 125 So. State 

Salt Lake City, Utah 84138
2630

October 30, 1980

r
Dr. Robert Benhke
Department of Fish and Wildlife Management 
Colorado State University 
Fort Collins, Colorado 80523

L

Dear Dry Behnke:

Enclosed please find a copy of two quad maps showing the location of the 
two sites from which the Cutthroat Trout were taken. The fish are to 
be shipped out today, and the requisition for payment will follow shortly.
The following is a brief description of the two creeks from which the 
fish were taken.

Carter Creek is a small tributary to Mill Creek which then flows into 
the Bear River. It ranges in elevation from 9880 feet to its confluence 
at 8530 feet. It is four miles long, of which 2.6 miles lie within the 
Forest boundary. It is a small stream, with flows ranging from approximately 
100 CFS to low flows of less than one CFS. The upper half of the stream 
is very steep, with gradients greater than ten percent, and lower gradients 
of four to six percent. One third of the creek runs through meadow, and 
willow complexes, with the rest running through conifer forest. Dexter 
Pitman, Northern Region Fisheries Biologist, Utah D.W.R., said that 
historically the stream has never been stocked, because of its small 
size; but it has no natural barriers between itself and Mill Creek which 
has been stocked with Yellowstone Cutthroat Trout and Rainbow Trout. He 
believes that the rainbow do not survive the harsh winter environment 
because they are vulnerable hatchery stock. Both Carter Creek and Mill 
Creek have active beaver dam complexes.

Mill Creek is 22 miles in length from its headwaters to its confluences 
with the Bear River. Four miles of the stream lie within the Forest 
Boundary. On the Forest, the gradient varies from greater than ten percent 
in the headwaters to four percent in the lower meadows. Almost the entire 
stream is lined with a meadow, grass-forb^ or willow complex. The flows 
vary from 150 CFS to two or three CFS. The lower reaches have extensive 
beaver dam complexes., The stream is stocked yearly with catchable Rainbow 
Trout and was stocked with Yellowstone Cutthroat Trout. It receives moderate 
fishing pressure, and has high esthethic appeal because of its willow 
bottoms, meadows, and background scenery. Mill Creek is 8.5 miles, and 
Carter Creek, 6 miles from the Bear River Ranger Station.
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If you have any questions, please call me at (801) 524-5107. Thank you. 
Sincerely,

0 ., ^@\sCtJUü\
mark: A. SHAW
Aquatic Habitat Biologist

Enclosure


