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. '"Dolly Varden" (bull trout) were reported from Arrow Lake
during the park's 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

Salmo 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 Huefano 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" pleuriticus sample 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.




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 Huefano 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 Huefano 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 Hue?ano 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,




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 Tow 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 S. 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 Huefano 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.0.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 S. 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 a]moét 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.




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




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 1atera1.series scale counts are low for greenback trout
i A

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 1likely 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 1b.) 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 in.
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.




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. A1l of Mr. Burkhard's collections represent rainbow x cutthroat hybrids.

Most specimens lack basibranchial teeth and have Tower scale counts than

expected for S. c. pleuriticus (Table 1). However, the scale counts, caecal

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 Tikely 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 S. c. 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,




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 Tower range expected of pleuriticus (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. pleuriticus 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




from Northwater Creek, all ideally conform to the diagnosis of S. c.
pleuriticus. A1l 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 Salmo 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. Al1 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. A1l 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.




The stock of cutthroat trout in Kremmling 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 pleuriticus, 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 caecal 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.




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

0f-S. ¢c. Mirginalis.




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 S. c. virginalis. 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 patternsof 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.




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 Tevel of 80% might be uséd 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 virginalis, 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 Timits 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, Teading an uninformed observer to believe they




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 virginalis, 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 Fy's (evidently sterile),

the predicted assignment of an unknown specimen to its correct group is 100%.




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 S, 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.




Literature Cited

Behnke, R. J. 1976a. Summary of information on the status of greenback

cutthroat trout, Salmo clarki stomias. Prepared for U.S. Fish and

Wildl. Ser., Salt Lake Area Office : 30p.
1976b. Report on collections of cutthroat trout from Parachute
Creek drainage. Garfield County, Colorado. Prepared for BLM,
Grand Junction Office : 7p.
1976c. Identification of a sample of cutthroat trout from Ricardo
Creek, a tributary of the Canadian River system, Costilla County,
Colorado, with a special reference to their significance as a native
population of Colorado trout. Prepared for Colorado Div. Wildl. 10p.
Hickman, T. J. 1977. Studies on relict populations of Snake Valley cutthroat
trout in western Utah 1976, 'U.5: Bur. 'LlandiMgt., Utah St. 0ffice.  4lp.
Legendre, P., C. B. Schreck and R. J. Behnke. 1972. Taximetric analysis of

selected groups of western North American Salmo with respect to

phylogenetic divergences. Systematic Zoology 21(3): 292-307.

Propst, 'D. L. 1977. 'Taxonomic analysis of cutthroat trout. Salmo clarki ssp..

collected in northern New Mexico, 1976. Final Rep., Contract

516-64-22, New Mexico Dept. Game and Fish. 77p.




COLORADO RIVER CUTTHROAT

TROUT INVENTORY

Endangered Wildlife Investigations
Performance Report

State of Colorado
Department of Natural Resources
Division of Wildlife
711 Independent Avenue
Grand Junction, Colorado 81505

February, 1983




TABLE OF CONTENTS




LIST OF TABLES AND FIGURES

TABLES

1. Summary of streams in northwestern Colorado that contained
Colorado River cutthroat trout (Salmo clarki pleuriticus),

Taxonomic character analysis summary for trout collected
in the Colorado River drainage in 1982.

Purity grade rating for streams sampled, 1982

List of possible introduction sites for cutthroat in
Colorado

List of streams and lakes in Colorado with known populations
S. c. pleuriticus as of September, 1982

FIGURES

1. Past and present distribution of Colorado River cutthroat

Hubbs and Hubbs diagram of basibranchial teeth data

Hubbs and Hubbs diagram of pyloric caeca data . .

Hubbs and Hubbs diagram of scales in lateral series data

Hubbs and Hubbs diagram of scales above 1atera1‘11ne datavi o

Hubbs and Hubbs diagram of gillraker totals data




ACKNOWLEDGEMENTS

- -

Thanks to all the Division of Wildlife and U. S. Forest Service personnel

that helped us in our search for the cutthroat. Thanks also goes to Steve

Culver for his help with the computer analysis and Darrel Snyder for the

use of the Colorado State University Larval fish laboratory.




JOB PROGRESS REPORT

State of: Colorado

Project No.: : Endangered Fish

Work Plan No.: A Job No.

Job Title: Colorado River Cutthroat Trout Inventory.
Period Covered: April 1, 1982 through August 31, 1982.

Personnel: Larry Wyckoff, Jim Nankervis, Tom Lytle, and John Ellenberger.
it 3 ’,7 '_- ,‘i YA

S

_’/

ABSTRACT  _ !~ o ;‘ Biagi
e L ofoans
: s WAl ) J@L-Dae {)M\'W\
From April 1, 1982 through July 30, 1982, a tota] of 30 waters was
sampled for presence and identification of pure populations of Colorado River

cutthroat trout (Salmo clarki pleuriticus). Observations were made of 30 streams

in relation to their suitability as S. c. pleuriticus habitat and as potential

sites for restoration of species into its native waters.
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COLORADO RIVER CUTTHROAT TROUT INVENTORY

1982

=

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

INTRODUCTION Sl

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 197 3),

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
(rep;inted with permission, Behnke and Benson 1980).

Habitat loss and changes, as well as the introduction of non-native trouts,
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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

e e e

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 é;ake 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

PSR

northwest region of Colorado, an inventory project discovered 13 pure popu-
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lations of S.'c. pleuriticusiin 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
Society's bonneville Chapter lists S. c. pleuriticus as endangered (Behnke and
Zarn 1976). Miller (1972) also included S. c. pleuriticus in his s tlof

threatened freshwater fishes of the United States.

OBJECTIVES

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

To assess the purity of existing populations.
To reintroduce S. c. pleuriticus into suitable streams and lakes within
its historic range.

To monitor and protect known populations of S. c. pleuriticus.
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METHODS AND MATERIALS

FIELD

Candidate waters for the 1982 inventory were restrdcted 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 persdnnel. 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 S. c.
pleuriticus (Behnke 1976, Langlois 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.




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. ks

The fish were preserved in ten percent formalin with 0.4 percent borax
used as a buffer (Wernsman 1973), and placed in omne gallon Nalgene bottles. The
bottles were initially stored in a horizontal position to allow the specimens
to stiffen without curling. A small (less than omne 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.




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 line,

low pyloric caeca counts (25-45), 17-21 gillrakers, and basibranchial teeth
vresent 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.




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 \

X
\

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

and thus renders taxonomic evaluation of pure S. c. pleuriticus population

difficult. Hybridization between Salmo species and subspecies is detectable

by analysis of genotypic and phenotypic characters. Populations of supposed
endemic S. c. 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
_— ——ee— ek AT ) U I 4 z

of basibranchial tEEEE{ low
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usually determined by a single character, rather a combination of meristic
characters will usually distinguish S. c. pleuriticus from most other non-
- native cutthroats.

In the process of determining the purity of S. c. 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. c. pleuriticus.

B Essentially pure, but with a trace of contamination from other
Salmo (sub) species.
Good representative of S. c. pleuriticus stock, but some hybrid-
ization is evident.
Definite evidence of hybridization, but external characters suggest

that it is still representative of S. c. pleuriticus.




E - Populations not examined by a taxonomist.
F - Obvious hybrid and poor representatives of S. c. pleuriticus.
Questions arise, however: What defines "essentially"? "Some"? In an
attempt to quantify our purity assessment, we have developed a prioritized
character matrix:
i the number of scales two rows above the lateral line
2 pyloric caeca
3 basibranchial teeth
4 spotting pattern
This will help to remove some of the subjective judgments involved, although
intuitively an experienced ta%onomist can judge purity fairly accurately.

One limitation that should be pointed out is that spotting descriptions \\

are still somewhat subjective. However, almost anyone can recognize variability(>

The greater the variability in size, shape, and position of the spots, the
greater the rainbow trout and/or non-native cutthroat trout influence (Behnke
197898

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. c. 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.




TABLE 1

Strain Purity of S. c. pleuriticus Using Meristic Characters

A1) B (2) c (3) D (4) F ()

Number of scales : i
two rows above 168-179 155-167 142-154 120-142
lateral line

I;I‘;Tzigco(f:aeca 41.0-44.5 44.6-48.5 48.6-53.0

Percent of spec.
lacking basi- /;;;;7 10-20% 20-40% 50-75%
branchial teeth /

/

Ve

Spotting Uniform no Slight Same vari- Quite vari- Obvious

variability variability wvariability ability yet able yet hybrid
stililitypical st il spotting
pleuriticus pleuriticus

(After Behnke and Zarn 1976)

This matrix works well for S. c. pleuriticus and non-native hybrids.
Genetic influence from subspecies such as the Yellowstone cutthroat (5. c.
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.




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 S. c. pleuriticus, B = Saliveldinusg

fontinalis (brook trout), R = Salmo gairdneri (rainbow trout), MIS

Cottus bairdi (mottled sculpin), BHS = Catostomus discobolus (Bluehead

sucker), and SD = 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 streams' 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 S. 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.

Convert the letter grades to numbers shown to the right of each
letter (d.el Ci—13)

Sum the numbers for the four characters.

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 13-

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
Caeca = A
Teeth ~ A
Spotting - A 1
4

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

but teeth counts are on the low side, so a (-) is appropriate. Thus, the purity

of Lost Creek is an "A-".




Table 2. Summary of streams examined in northwestern Colorado that contained populations of Salmo clarki

pleuriticus, 1982.

LEGAL : SPECIES SAMPLE
LOCALITY DESCRIPTION COUNTY SAMPLED SIZE

Rlack 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 1S 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 TG B2wse 2 78 8IW Sec il Eagle .. CRN 10
West Cross Creek S Rzl ser 7S 81W Sec 11 Eagle ~ CRN 10

Hahn Creek IN 90W Sec Rio Blanco CRN 10
Hat Creek 6S 83W Sec 27 Eagle CRN, B 10
JQS Gulch 5S 94W Sec 26 Garfield CRN, B 10
Fawn Creek IN 90W Sec 34 Rio Blanco - -
Lost Creek 2N 90W Sec 35 Rio Blanco CRN 10
Lost Trail Creek 87W Sec Pitkin 10
East Meadow Creek 4S 81W Sec 11 Eagle 6
Miller Creek 55 79W Sec 20 Summit 8
Mitchell Creek 6S 89W Sec 27 Garfield : 10
Nickelson Creek 9S 87W Sec 36 Pitkin 10
Nolan Creek 6S 83W Sec 25 Eagle 10
Northwater Creek 5S 95W Sec 13 Garfield 10
South Fork-Ranch Creek 1S 75W Sec 35 Grand 10
Snell Creek 2N 89W Sec 24 Rio Blanco 10
North Creek-Swan Creek 6S 76W Sec 19 Summit 10
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Table 3 Continued:

Taxonomic character analysis summary

drainage in 1982. {(cont.)

for trout caollected

in the Coloradoc River
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Figure 2. Basibranchial teeth, Hubbs and Hubbs diagram.
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Figure 2 (Continued)
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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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Figure 4 (Continued)
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Figure 5. Scales above lateral line, Hubbs and Hubbs diagram.

21




BLACK BZNE CREEK
BZ3TAIL CREEK
BULTER CREEK
CABIN CREEK
CATTLE CREEK
CCRRAL CREEK
CRESS CREEK

WEST CRZ5S CREEK

HAHN CRZZK
HAT CREZK
J3S CREEK

35.00 87,20
SCALES ABBVE LATERAL LINE

Figure 5 (Continued)
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Figure 6. Gillrakers total, Hubbs and Hubbs diagram.







Table 4. Purity grade rating for Colorado River cutthroat habitats
~sampled in 1982.

Black Gore Creek
Bobtail Creek
Butler Creek
CapinAggeek
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Corral Creek

‘“‘ﬁ;>> Cross Creek
East Meadow Creek
Hahn Creek
Hat Creek
Lost Creek
Lost Trail Creek
Miller Creek
Mitchell Creek
Nickelson Creek
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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 S. c. 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 I-70 over Vail Pass.

_————ffzs. 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.

“"““:E}’-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 reintroduction 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 315, 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 I-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.




Talbe 1 continued

Locality

Gillrakers

Pyloric caeca

Scales above lat.

line and in
lat. series

Basibranchial

Teeth

Bear Park N=9

Black Sulpher Crk
N=6

Brush Crk. N=1

E. Douglas Crk. N=12

Big Beaver Crk. N=7

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

Kremmling Res.
1972-73 N=24

Trappers L. 1971
N=24

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

17-21(18.8)
16-20(17.3)
20

17-20(18.6)
19-21(19.9)

18-21(19.2)

17-22(20.1)
18-22(20.1)

18-22(20.4)

37-52(42.0)
rotted

34
29-36(32.)
39-45(41.7)

33-45(38.7)

30-54(39.1)

35-63(42.7)

30-45(38.8)

36-42(39.1)
163-183(174.4)

38-47(43.8)
166-186(176.8)

34
158

38-45(41.5)
155-186(167.5)

40-49(46.6)
180-195(188.1)

43-49(44.2)
165-198(188.9)

46.43(37.7)
160-193(176.6)

39-47(42.7)
165-220(191.1)

173-209(188.9)

5 of 9 no teeth
4 w/ 2-6 (3.5)

5 of 6 no teeth
1 w/2

no teeth
3 of 12 no teeth

9 w/2-4(2.8)
3 of 7 no teeth

4 w/2-3(2.7)
1-12(4.9)

1 of 24 no teeth
23 w/ 1-21(8.2)

2-16(9.6)

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
39‘49(43.9) ]_]3(5.9)

So. Huefano Crk. 17-22(19.4) 30-48(38.4)
1976 N=15 163-210(191.2)

42-49(44.5)
Cascade Crk. 17-21(19.0) 30-48(39.2)
1976 N=15 179-207(193.6)

4-21(9.3)
39-44(41.3)

So. Platte Drainage  18-21(19.4) 34-46(40.8) 172 180(180.1)

Pear Res. Crk.
1976 N=8

Pond, So. St. Vrain 17-19(18. 32-39(35.5)  ,37/-43(40.0) 1 of 4 no teeth

165-178(171.7) 3w/ 4-10 (5.7)

Trib. Long Draw Res. 19,19 31.35 48.49 5,8
1976 N=2 188,197
Do. 1968 N=6 19-21(20. 26-33(29.5) 47-51(48.8)

190-208(197.8) 2-15(8.4)

Colorado R. Basin

40-45(43.8) of 6 no teeth
Rocky Fork Crk. 18-20(18. 26-39(32.8)
]976 N=6 ]67'199(]8].3) W/ 4_]] (6-5)

Burkhard's collections

Canyon Crk. N=3  16-19(17. sEaaar, ) iRl el N ee)

39-47(44.0) of 5 no teeth
1

Soldier Crk. N=5 17-20(18. 28-42(35.4) 152-194 (1708 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 S. c. 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 0il Shale Reserve in Garfield

County and Cattle Creek, tributary to the Roaring Fork River, Eagle County.




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 pleuriticus.

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 S. c. 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 S. c. pleuriticus.

Circle Creek
King Solomen Creek
Stafford Creek




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 S. c. pleuriticus. Of these waters presently

known to contain S. 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 Trappe;; 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 S. 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.

Northwater 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 1is

still considered as an 'A' population.




Both Northwater Creek and Trappers C;eek 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 st;;ked (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 S. c. pleuriticus will be expanded to

secure pure and productive populations so eghat S. 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 S. c. pleuriticus will continue.




’Table 6 (Continued)

Date of Survey

Water

1981

1982

1980

1981
1981

1980
1980, 43982

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
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