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A PRELIMINARY STUDY OF THE PROPOSED WHITEFISH TRANSPLANTING IN

WESTERN COLORADO WATERS

Date of Survey - March 1938

(Co No Feast, Jr. Aquatic Biologist)

NI R ORI e T 0N

The family of fishes, Salmonidae, contains two well marked sub=-
femilies: the Coregoninae (whitefishes and herrings), and the Salmoninae
(salmons, charrs and trouts).

Coregoninas.
2. Mouth not deeply cleft, the mandible articulating with the
quadrate bone under or before the eye; dentition more or less feeble

or incomplete; scales large or moderate.

be Jaws toothless or nearly so; scales large; maxillary short
and broad, with broad supplemental bone.

¢e Premaxillaries broad; the lower jaw short and more or less

inCIUded; cloftiofimen thil SO G elao ais slsic s sa s niuazoesccnsvos Prosopium.

(1] Head 4= %o by depth 4 to 53 D, 10 0 125 As 10 to 12;
scales 9 or 10 - 78 to 88 = 7 or 8; maxillary short and very broad,
reaching orbit...o.-..o.o-..e...............-....o...... Williamsoni.

; The Rocky Mountain whitefish, Prosopium williamsoni, 1s, among
other waters of the western part of the United States, native to the
White and Yampa Rivers, which are tributary to the Green River, which
flows into the Colorado. This species attains a length of a foot or
more and a weight of about four pounds, though the average is very much
less.

The most common local name for the whitefish in the region of
these waters is "grayling.," This is strictly in error, as the grayling
belongs to an entirely different family, namely, the Thymallidae, and
in order to clarify this error, the following description of the gray=
ling is given:

Body oblong, somewhat comprossed; head rather short; mouth

- moderate, terminal, the maxillary extending beyond the middle of the
eye, but not to jaw; vomer short with small patch of teeth; teeth on
palatiness; tongue nearly toothless; dorsal fin long, rather wavy and
colored with red and red-orange spotting.




OBJECT OF STUDY

A movement is under way among many of the sportsmen of the
Colorado River drainage to secure the transplanting or stocking of
whitefish from the White River to the upper waters of the Colorado,
mainly the Roaring Fork and Eagle Rivers.

A preliminary survey was conducted to ascertain the feasibility

eof this transplant and to arrive at conclusions that would be for or
against the proposal, or that would specify alternate action.

METHOD OF STUDY

An effort was made to study the whitefish environment of White
River and compare the results with the findings of similar studies in
the upper Colorado tributaries. The feeding habits of the whitefish
were studied in order to determine the kind of food they preferred and
to gain some knowledge as to what extent they are competitors to the
trout.

Each stream was divided into lower and upper sections for
analysis, and wherc possible, the main tributaries were studied. At
each section a station study was made, which included a physical study
to determine the flow, pool grade, shade and shelter grade, extent ef
riffles and widths and velocities of the stream in general, The pools
were graded according to type most desirable to whitefish, with size
being a supporting factor. The general conditions of the watersheds
were studied and compared.

Chemical tests were made, which included the hydrogen ion con-
centration (pH), the percent of saturation of dissolved oxygen and the
contents of both free and bound carbon dioxide.

Square-foot food counts of the number and volume of aquatic
organisms were made on the bottom in a riffle section of the stream.
Averages were computeds The percent of riffles in the section was
estimated to arrive at a figure of food production per acre. The
organisms were recovered by agitating and washing all rocks, etc.,
within the square-foot areas Water velocity washed all disturbed
organisms into a collecting net placed immediately belows Food volume
was figured by displacement,

- The type of stream bottom was noted in each case.

The color and turbidity of the stream were noted, and particular
attention was given to presence of mine pollution, if any.

The presence or absence of parasites was noted.




Many local sportsmen were contacted to obtain their viewpoints
on the desirable or undesirable qualities of the whitefishe Also,
their epinions regarding the whitefish in comparison with the trout
were solicited. They were asked for information concerning the life
and food habits ef the whitefish insofar as they had-observed.

GENERAL DESCRIPTION OF DRAINAGES SURVEYEB

The White River.

' The White River heads in the White River National Forest in
northwestern Colorado, draining waters of the White River Mountains
woestward into the Green River and thence into Colorado River. The
watershed of the headwaters is moderately covered with pine, spruce
and aspen, while the slopes of the lower reaches are rather steep and
are sparcely covered with oak brush and aspen. The main tributaries
are South Fork, North Fork and Marvine Creeks. Trappers Lake, famous
for its native trout, is located at the headwaters of North Forke The
White River is an excellent stream from a fish environment stardpointe
It changes its direction often, and is well supplied with productive
riffles and pools. As to rainbow trout waters, the lower section
would probably be classified as one of the beste.

The whitefish is native to this stream, together with the black
spotted cutthroat trout, the rainbow and eastern brook being intro-
duced. The whitefish are very abundant and their evident prolifie
habits have kept up the population fram year to year. . They are very
popular in the White River Valley, as they provide a great sport to
the winter fishermen, and large numbers have been taken during past
months of January and February. It is locally reported that one
famous pool provided 5,000 fish by fair count to the fishermen during .
the winter of 1937 and 1938,

The Yampa River.

The Yampa River heads in northwestern Colorado in the Reutt
National Foreste It drains waters of the north slopes of the White
 River Mountains and the Continental Divide at this section, into the -
Green River, which flows into the Colorados The drainage, as a whole,
is very similar to that of the White River, the thicker vegetative
covering being at the headwaters enlye

The whitefish is also native to this stream, the uppér limits
of its range probably being near the town of Steamboa* Springs, Colorado.

The Upper Waters of the Colorado River.

The Colorado River flows through the west central part of
Colorado, and its principal upper tributaries are the Roaring Fork and
Eagle vers, which head in the Holy Cross Foress. %




The Roaring Fork drains the north slopes of the Elk Mountains
and the west slopes of the Sawatch Mountains. The town of Aspen is
located near its headwaterss The Frying Pan and the Crystal Rivers
are its principal tributaries.

The headwaters are principally covered with pine, spruce and
aspen, and gneiss or granite is the basic geologie¢ structure. The
lower slopes are comparatively steep and moderately covered with
pinon and oak brushe. The geologic structure is principally red sand-
stones There is evidence of a good deal of erosion occurring on the
lower slopes and of quite a variation in seasonal run-off.

The Eagle River drains the west slopes of the Gore range and
"the general watershed conditions are quite similar to those of the
Roaring Fork.

The black spotted native trout is reported as being indigenous

*"fo these waters, and no occurrence of the whitefish was noted, It is

““possible that the excessive muddiness of the lower waters of the Green

"~ River and of the Colorado River prevents the migration of the whitefish
from the Yampa and White Rivers to the waters of the Roaring Fork and
Eagle Riverss The Shoshone Power Dam, located on the Colorado River
above Glemwood Springs, Colorado, constitutes an impassable barrier to
fish migration. Accordingly, no fish can now migrate from the waters
of the Roaring Fork to the upper waters of the Colorado; however, it
is believed that above this point, migration in the upper Colorado is
‘possible, even to the waters of Grand Lake.

These waters are famous for their trout production and a great
deal of stocking has been done to maintain them., In late years, how-
ever, the grade of fishing is reported as deteriorating, the reason
for which is probably improper management according to yield and
demand, Also, mine tailings which are dumped into Roaring Fork above
Aspen have absolutely ruined the trout fishing in this stream for
many milesa

PHYSICAL, CHEMICAL AND BIOLOGICAL CONDITIONS

a

In the forepart of this section, general discussion only will
be presenteds A complete tabulation will be given at the ends. This
method is adopted to eliminate duplication and to offer comparison at
a glance.

White River,

Two stations were selected for study: ons about three miles
above the town of Meeker, and the other about five miles below Buford.
Mud and snow made it impossible to reach the headwaters by trucks for

" durvey at the time,




This river drops about thirty feet per mile between these
stations, and is abundant in riffles and pools. Shelters or fish
retreats are abundant, but shade is comparatively sparce.

The food grade is excellent, the average semple yielding
about 4.1 cc per square foots It is estimated fram this feod count
that the White River will support about 5,000 adult fish per mile,
considering a practical allowance for food supply carry-over and
reproductiens The bottom is principally rock and rubble, which is
very productive in stone fly nymphs, May fly nymphs and caddis fly
larvae., The sculpin fish (cottus) was found to be quite abundants

The water is high in bound carbonates and is of a high pH.
It is predicted that the temperatures are not too low in the summer
and that the potential growth factor of the fish is high. The per-
cent of dissolved oxygen is satisfactorye :

Several whitefish were taken on the hook and line, using small
stone fly nymphs as bait on a No. 10 snell hook, T he fish were taken
on March 7, 1938, by a licensed fisherman and donated to the observer
for his study. The stomach contents of two of the fish taken are
listed as follows:

No., 1 - Caught five miles below Buford in a deep pool,

125 « Caddis larvae co
4 =« May fly nymphs
2. . Stope £y

) Midge larvae

Length 15 inches

Weigh't - 1 1b. = 4 oz,

Condition factor ¢ = 2300 x W
LS
= 80
Annulus e g
Sex - Male
Noe 2 = Caught in same place.
' 40 Caddis larvae
46 Tiptera
3 Stone fly nymphs

9 May fly nymphs
Miscellaneous




ﬁongth 12 inches
Weight - I1be = 0 0z, -
: Condition factor - 1.35
Annulus - 34
Sex - Female ‘
Studies of scales presented evidence that the whitefish is a
rather consistent feeder and evidently does not have a pronounced

growing or abstaining ,h season. The annulus was quite plain, however.

Considering the stomach and scale analyses, it is concluded
that the whitefish is a definite food competitor to the trout.

While netting for bottom organisms, several sculpin fish (cottus)
were captured. These fish are small and are excellent large trout food.
The stomach of one cottus, eight cms. in length, was examined, in which
the following organisms were contained:

4 -Stone fly nymphs - 0el5 cc
In a very small way, this fish is a competitor to other fish,

but due to the fact that it provides a source of bulky food to the
large trout, it should be protected.

The White River is an excellent stream for rainbow, due to the

high grade of pools and riffles and favorable food and temperature
conditionse = It now contains whitefish, rainbow trout, native trout

and the sculpin. For the most part, the rainbow are restricted to

the lower waters and the natives to the upper waters, especially in
Trappers Lake. The whitefish range from Meeker to what is locally.
known as Stillwater, on the North Fork, Local fishermen report that the
whitefish spawn in Stillwater in latter September.

YamEa River,

No chemical or ‘physical studies were made of this river, except
to measure the pH and note the general character of the watershed. The
pH of the water graded 7.4 and the drainage is very similar to that of
the White River,

The whitefish is also a native of this river and its range is
from the lower waters to about Steamboat Springs. Elk Creek is prob-
ably one of its important spawning streams.

The reporter talked with several of the sportsmen in the town
of Steamboat Springs, and their gencral opinion was that most of the
sportsmen in their vicinity do not favor the whitefish and do not




desire to fish for ite They also expressed the opinion that there
{s increasing opposition to the open season in the winter months.

As to the habits of the whitefish, local sportsmen informed
the reporter that they preferred the deep pools adjacent to swift
waters and that their food consisted principally of stone fly nymphs
and caddis fly larvae.

' Several sportsmen were questioned and they stated that no
whitefish had been taken out of Williams Fork to their knowledge.

Roaring Fork of the Colorado.

Tests were made of this stream at three stations: {1)iof
the lower waters about four miles above Glemwood; (2) of the central
waters in the vicinity of Woody Creeck road bridge; and (3) of the
headwaters just below Aspen, Colorado.

The gradient of the river is about forty-two feet per mile
end is abundant in riffles, but is not so high in the deep pool grade
as the White River. In fact, there is a great difference in the two
rivers in this respect. Shade is rather sparce, but shelter would be
regarded as good.

The water color is rather whitish, and the turbidity is slightly
murky., This is due to colloidal sediments in suspension as a result
of mine tailings which are dumped into the river out of Castle Creek.
The bottom is principally rock and rubble, with very little gravel.

The watershed of the lower portion is principally red sand=-
stone, moderately covered with pinon, cedar and some oak brush. The
slopes are quite steep and there are evidences of erosiones The volume
of the river at the lower station on the day observed was approximately
450 cubic feet per seconds From high water marks and estimated veloci-
ties, it is estimated that as much as 15,000 cubic feet per second may
flow during periods of high run-off.

The pH of the water is high and the bound carbonate content is
also highe Food counts were high, samples averaging about 7.8 cc per
square foot of bottom, of the lower sections.

A1l evidence points to the fact that the whitefish may do well
in the Roaring Forke All conditions, except pool grade and high vari-
ation of run-off, are very similar to the White River, and if mine
pollution continues, the whitefish may even do better than: the trout,
as the history of the upper Green River indicates that the whitefish
do better in whitish water than the trout.

The intermediate station study demonstrated that pollution
sedimentation took place to quite an extent, as far as ten miles below
Aspen, and that the settling of the colloids took place throughout the
entire stream below the pollution sources The stream bottom at this
section was a decided white color, which is very undesirable from a
trout environment standpoint.
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The volume of the flow was measured at 160 cubic feet per second.

Bottom samples produced an average of 2.5 cc of organism per
square foot. The bottom is principally rock and rubbles

The station study just below Aspen revealed a good deal of sewage
pollution. The bottom is principally rubble, granite and gneiss rock,
indicating that the geologic structure of the upper water is of these
rocks, The watershed is covered principally with pine, spruce and aspen.

The pool grade at this location is faire Shelter and shade grade
would be classified as averagee. At this point of the stream the pH and
the bound carbonate contents are considerably lower; however, they are
well above the neutral stages. :

The food count average was not so high, the production per square
foot of bottom being 1l.75 cce It is estimated that low summer tempera-
tures may be a contributing factor to slow fish growth. This should be
further studied by actual survey, however.

This section of the river did not appear so suitable for the
whitefish.

Castle Creeke

This creek is a tributary to the Roaring Fork a short way below
Aspen. It is the stream into which gold milling tailings are dumped.
Two stations were selected for study in this stream: (1)-just above the
source of pollution; and (2) just below the source of pollution.

The water above the pollution is clear and free of sediment. The
- pool grade is fair and the shade is good. Probably the temperature is
low throughout the year, as average food counts produced only 0«3 cc per
square foot of bottome The bottom is principally rock and rubblee

The oxygen content is satisfactory. The free and bound CO, con-
centrations are both high. The pH was measured at 7e6.

The flow was measured as thirty cubic feet per seconds Tho snow
in the timber was scaled at thirty-six inches deep.

The mill tailings that are dumped into the stream are very thick
and are of a light white-gray color. Chemical tests failed to detect
the presence of cyanide, but revealed that 14.1 ounces of sediment by
weight are being carried by the stream per cubic foot of flowe From the
report, it may be secn that many tons of mill tailings are being dumped
into the Roaring Fork each hour the mill is in operation.

The pollution does not change the chemical conditions of the
water, with the exception that the pH is raised from 7.6 %o 8.Q/.
There were about six inches of sediment covering the entire bottom
of the stream and tests indicated that no food organisms are growing
in the stream at this section.




During the test for oxygen content, it was noted that when the
alkaline potassium iodide was added to the manganous solution of the
water, the resulting precipitate took up all of the sediment, leaving
the balance of the water clear of turbiditye This may suggest that
chemical treatment may be possible to rid the water of its sediments
before it is admitted to the streams This assumption is only hypo=-
thetical, howevers

Frying Pan River.

The Frying Pan River is one of the important tributaries of
the Roaring Fork, and is one of the famous trout streams of this sec=
tion of Colorado. It traverses a watershed very similar to the
Roaring Fork itself, the upper drainage being granite and gneiss
and covered with fir, spruce and aspen, and the lower slopos composed
principally of red sandstone, covered with cedar, oak brush and pinon.

The station for study was located at the Holy Cross Forest
boundary line. The flow was measured at twenty-five cubic feet per
second, with a good deal of evidence of a high flow in periods of
high run-off. The pool and shelter grade was judged as average, and
the bottom is composed of rock, rubble and gravel, The stream at
this point was clear in color and turbidity.

Tﬁe water is fairly high in oxygen and bound carbonates, Food
organisms averaged 3.00 cc per square foot of bottom. -

This stream may be suitable for whitefishe. Chemical conditions
are similar and there is a reasonable amount of deeper pools. Also,
above the forest boundary the stream flows through a flat area and
creates a long stillwater section for several miles that is very simi-
lar to the stillwater section of the White River., This section may be
satisfactory for whitefish breeding grounds. This fact should not be
tekon as positive, however, until further knowledge is gained regarding
the breeding habits of the whitefish,

Eagle River.

There is also a good deal of enthusiasm among many of the sports-
men in this vicinity to introduce the whitefish into this river. It
flows through similar country to tho Roaring Fork, but its lower waters
get rather muddy during rainstorms and spring run-off,

A station study was made above the town of Eagle at the mouth of
Red Canyon. The flow was measured at approximately 100 cubic feet per -
seconds The pool grade is average but shade is sparce. The pools are
relatively deep and shelter may be classed as averageds The oxygen
and bound CO; content is satisfactory. Food organisms average 1.62 ce
per square foot of bottom.

This section of Eagle River may be suitable for whitefish, but
on account of an apparent lower food content, they may be a very detri-
mental competitor to the trout.

-9-




Gore Creck,

This stream is one of the important tributaries of the Eagle
River. It is a good trout stream and the reporter noted a gocd many
fairly deep holes and productive riffles. The shade and shelter were
graded as average. The volume of flow was estimated as thirty cubic
feet per seconde The pH measured 8.Q/.

Average food counts produced 1.50 cc per square foot of bottom.
On one of the tests, a five-inch sculpin fish was captureds This dis-
covery pretty well establishes the fact of the range of the cottus
throughout the Colorado River drainage.

This stream may be suitable to some cxtent for the whitefish.




SUMMARY OF SURVEY FINDINGS ~ PHYSICAL

Pool Shade
Grade Grade

Riffle
Grade

Ay AV + Volume
Width :Velocity: Cu. Ft.
t : Per Sec.

:‘ 290

o] .-

Name of Stream Section Bottom; Color

o o

oo 40 00
. e0 s
as ®% aw

ee’ v

.

:Ro-Ru }Clear
:RO-Ru-: |
:Gr :Clear

e
.
.

Lower

White River

.
*s s jas
es 8o lee ¢

200

:No physical
Yampa River ssurvey made

0s b0

:Whitish

:Whitish

Lower

.
.
.
.
.
.
-
.
-
.
-
.
.
-
-
-

)
.
-
>

se Jae o4 Jos. ®% loe es fg
as Joy oo o0 oofos o

Roaring Fork :Intermediate

-

:Upper Clear
:Above
:pollution
Castle Greek . 3elow
:pollution
:Near forest
Frying Pan River :boundary
:Mouth of Red
Eagle River :Canyon
:One mile above
Gore Creek :mouth

sa se Jav av Jes oo fos 0% {gs oo fen

Clear

s Jes sa jon oo

s Joe 02 ]es s fas on]oe ovles 35 fec oo les oo

T CY N

sWhite
:Cléar

9e foo se | ev o,

°s fO8 4o

N
L]
o

oo oo Josiqu joe qofee oo oo o8 jes 95 Jes 00 joo (1}

Clear

tAb)
.
(9}

eo Jeo ao Jos e fse op fee o0
oy e Jos o0 oo o3 iye *0 loe se joc

s os |20 o les e
oo on fee ed Joe b jeo

" G¥ {09 .e .
s s [®% as joe

.
>
.
.
.
.
IS

s 00

Clear




SUMMARY OF FINDINGS - CHEMICAL AND BIOLOGICAL
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SUMMARY

- The results of the survey regarding the whitefish in the White
and Yampa Rivers and the transplanting of this fish to the upper
Colorado River are summarized as follows:

le The fish enviromment and food grade of the White River are
excellent.

2, Whitefish are abundant in this stream, but it is estimated
that the stream does not have so large a trout population as it should,

3. The whitefish are native to the White River.
4, They are also native to the Yampa River.

5¢ The food grade and trout snv1ronment of the Roaring Fork
are excellent, except for the mill tailing pollution.

6., Indications are that the Roaring Fork can support whitefish.

7. Indications are that the Frying Pan can support whitefish as
well as furnish spawning beds. '

8. The food grade in the Frying Pan is good.

9. The upper waters of the streams are not so productive as the
lower. :

10, Indications are that the Eagle River can support whitefish.

11, The food in the Eagle River is not so abundant as that in the
Roaring Forke.

12, Serious pollution of Roaring Fork is occurring by mill
tailings being dumped into Castle Creek, which is a trlbutary to Roaring
Fork.

13, The sculpin fish (cottus) was found to 1nhab1t all of the
waters of the Colorado that were surveyed.

14, Nematodesparasites were found in the Roaring Fork below
Aspen. : - : ;

15, The sport of winter fishing for whitefish is gaining in
popularity. '




CONCLUSIONS

The following conclusions are given that are based on observa-
tions and results of the survey:

le Attempts should bec made to increase the trout population of
the lower waters of the Whitoc River, the fish to be planted being large
fingerling rainbow.

2¢ Due to the increasing sport of winter fishing for whitefish
on the White River, plans for future management should be organized,
It is reported that a noticeable reduction has been observed over the
last two or three years, and if the popularity of the sport continues,
plans for restocking whitefish may need to be prepared. Close record
should be kept of the change in census or apparent population.

3« The 1life history of the whitefish should be made an admini-
strative study to determine complete facts as to its habits of feeding,
habitat, migration, growth and breeding.

4, Possible method of spawn taking and hatching of whitefish
should be developod.

S5 Whitefish should not be transplanted to the upper waters of
the Colorados.

Reasons:

Pro,

l. They may adapt themselves to development in the lower waters
of the Roaring Fork and Eagle Rivers, with the Frying Pan as a possible
spawning station.

2. They may provide an accessible and desirable winter fishing
sport to a few local fishermen,

Con,

l. They are a food competitor of the trout and in streams where
food is a factor of limitation, no introductions should be made where
the best development of the trout is threatened,

2¢ More knowledge of their habitat, breeding and migration
habits should be obtained, for it may be possible for them to migrate
up the Colorado into the very upper tributaries and lakes, which will
be undesirable,

3¢ They may become so abundant as to threaten the very exiitence
of trout, fram a food competition standpoint.




4, A good many localities where whitefish are now present in
the streams favor the trout over the whitefish and do not recormend
their general transplanting.

5. The value of the trout in our mountain stream is readily
recognized, and everything should be done to preserve this value,
even to the exclusion of exotic species, 1f necessarye

6. Better management calls for the development of native species
in native waters and to soft-pedal transplants and inter-mixings without
_ complete knowledge of all consequencese.

7. Efforts should be made to reduce or eliminate, if possible,
the pollution by mill tailings of the Roaring Fork River.

8. The whitefish is not classed as a game fish equal to the
trout, and should not be mixed with the trout, unless they have been
so mixed by native conditionse
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CLASSIFICATION CHARACTERISTICS OF FISH TAKEN FROM WHITE RIVER - 3/38

Mouth deeply cleft; dentition absent; scales large, maxillary
short and broad; lower jaw short and included; cleft of mouth

Short.oooovoaoo'-o-o-.ooo.toooooo-o--oa.moo.coooaooq.oao Coregonus.

as Head 4-1/4; depth 4-1/?; eye 4-3/@; snout 5-1/4; dorsal 11;
anal 11; scales 11-85-8; pectoral 1-1/5; maxillary 4; mandible 3-1/2;
long dorsal ray 1HL/2; snout compressed, point below the level of the

eye.ioo.aoo-o.-o.-oouo.nﬁooocottot-n!lvc.oo.ocno.oo.oo Williamsoni.

Species -- Rocky Mountain Whitefish

Prosopium williamsoni (Girard)

Coregonus williamsoni

Jordan and Evermann - 1935
American Food and Game Fishes
Doubleday = Doran

Check List of Fishes
Report of the United States Commissioner of Fisheries -
1928
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Januvary 5, 1955
Special Purpose Report No. 18
OBSERVATIONS CONCERNING THE KOKANEE
IN MONTANA
by

R. L. Moore

The following notes concern the trip made to Montana by Neil Van

Gaalen and R. L. Moore tc observe the kokanee at Flathead lake.

Source of the Spawning Kokanee
Most of the eggs taken by the Montana department come from Flathead
Lake, which covers 125,320 surface acres and has a shoreline of 127 miles.
There are several bays on both east and west shores which are seined for
spawning fish. These spawning populations have apparently been maintained
through annual plantings, which are always made in the same bays that are
seined, since the spawners apparently migrate back to the same bay in

which they were planted. There were two or three bays which outwardly

possessed the necessary requirements for lake spawning that had no kokanee

"run" of either naturally or artificially produced fish. For spawn taking

purposes, these bays can be managed very simply by planting them - four
years later, there probably will be a large number of spawners. Whether
these fish weould successfully establish a "run" that would ccntinue with-
out plants would, of course, depend upon such factors as the aﬁount of
seepage present, vater level fluctuation, and type of bottom. Montana
circumvents these requirements at Flathead Lake by stripping the eggs and

hatching them at two hatcheries located on the shores of the lake. The fry
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are then planted back into the lake before they begin feeding, so the cost
of artificial production is relatively small. Montana men took over

10 million eggs from the lake in 1954. Between l% and 2% million fry are
placed back into the lake each spring. The remainder are either planted
in other lakes or tributaries, or sent to other states. Montana does not
get natural reproduction in many of the lakes in which kokanee have been
planted, but considers the fish valuable enoughtto warrant annual plants
from spawn taken at Flathead Lake or its tributaries.

It is to one of these tributaries, McDonald Creek, that an enormous
number of kokanee migrate each year. By mid-December, the peak of this
migration was past, but thousands of kokanee could still be seen Just be-
low McDonald Lake in Glacier National Park. This point is 52 miles above
Flathead Lake. It appeared that overcrowding in the stream would prevent
many fish from spawning successfully; but perhaps this is fortunate, for
1t would seem that the "run" could build up to the point where too many
kokanee would reduce the average size. As far as was known, none of these
migrants moved on through McDonald Lake to the good streams ébove. Failure
o do this is inconsistent with the habits of the kokanee's closest
relative, the sockeye salmon, which characteristically moves through a
lake to a higher iributary for spawning. The Montana men did not know how
this run got stafte&, although they believed someone planted kokénee below
McDonald Lake many years ago.

At present, Montana is trapping kokanee in McDonald Creek in ordef to
establish a migratory kokanee population in Fort Peck Reservoir, their
new huge reservoir on the Missouri River. They feel that the chances for

starting a kokanee "run" up the Missouri are better if they start with

spawn from fish which exhibit a strong migratory instinct. However, there
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was no factual data cited to support this contention. Perhaps kokanee
fry from fish spawning in Flathead Lake would show the same migratory in-

tinct as fry from McDonald Creek fish, providing the fry were planted
above the Fort Peck Reservoir.

Colorado has a similar problem, since it is desirable to establish a
"run" above some of the reservoirs in which kokanee have been planted. The
hatcherymen in Montana stated conclusively thé% Colorado has received eggs
from only lake spawners up to fhe present time.' They also stated that they

could provide eggs to Colorado from stream spawners if requested. Experi-

menting with some kokanee from stream migrants is recommended.

SPAWN-TAKING PROCEDURES
Six to eight men were used as a spawn-taking crew during the observed
operations on Flathead Lake. A 200-foot seine, 10 feet wide in the center
without a bag, and Having a l-inch mesh, was used to collect the fish to

be stripped. A largeblive box was used to hold the fish immediately off-

shore. From this box, the fishi werk netted into a smaller wooden box as

they were needed by the men strippikg the eggsi Two men worked with each
stripping pan, and the eggs were transported back to the hatchery in a
10-gallon can. Only two or three females were stripped before stripping

a male; the hatchery men stated that it was necessary to fertilize the eggs
quickly in order to get good results.

The number of eggs taken is calculated on the basis of 264 eggs per
ounce for kokanee in Flathead Lake, and the Somers Hatchery Foreman stated
that 40O eggs per female was generally considered average for kokanee from
this lake. Approximately 1,000 eggs per female were taken from Lake Ronan

kokanee, which were from 16 to 18 inches in length.
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The first kokanee eggs were taken in 1954 on November 5, and the
last on December 15. Many of the early November fish were "green",
while many of those in mid-December were spent. The peak fell in the
latter part of November, about two weeks later than usual, according to

the hatchery foreman.

HATCHING AND PLANTING

The water in the two hatcheries on Flathead Lake is quite cold, but
this seems to work as an advantage, since the hatching date is delayed to
about the time they wish to plant the fry. These hatcheries handle some
natives in addition to kokanee, but the trout are in the unit during the
warmer menths of spring and summer.

Planting kokanee back into Flathead Lake is a simplified precedure,
its huge size notwithstanding. The fry are merely placed back into the
bays in which the spawn is regularly taken. Since 1951, only the bays on
one side are planted in a given year; the alternate side is planted the
following year.. By this method, they expect to be able to tell by their
seining success whether continued spawn taking every year is dependent

upon the fry that are planted.

GENERAL OBSERVATIONS

One of the most surprising aspects of the northern Montana kokanee

country was its openness -- no part of Flathead lake or its tributaries

was frozen over up to mid-December, which is well past the peak of the
kokanee spawning period. Another big difference in comparison with Colo-~
rado is the enormous amount of water present. McDonald Creek, where the
huge number of kokanee spawned, was fléwing a volume of water estimated to

be greater than normally found in our largest rivers after the runoff

period. Many lakes were present in the Flathead country which would be

considered large by Colorado standards.




February 25, 1955

Special Purpose Report No. 23

CRAYFISH ' INTRODUCTIONS

by

Crayfish are beneficial to many game fish for food, and the dispersion
of these animals to suitable waters is encouraged. At Parvin Lake, cray-
fish entered the diet of rainbow trout to the extent of 7.3 per cent by
occurrence and 19.8 per cent by volume.

Crayfish do not seem capable of natural distribution over appreciable
distances in reasonable periods of time. Therefore, artificial distribu-
ticn is important. R. W. Pennak, in his book '"Fresh-Water Invertebrates
of the United States", makes the following pertinent statements concerning
crayfish:

"In general, crayfish are omnivorous but seldom pfedacious. They eat
all kinds of suceulent aquatic vegetation and animal food is usually a

‘minor part of the diet when there is abundant vegetaticn. They also pre-

fer fresh to stale meat, and in the laboratory they have been fed raw

and cooked meats of all kinds, prepared fish foods, hay, whole seeds,
cottonseed meal and soybean meal. Ecologically, they are usuvally considered
scavengers .

Crayfish are generally inhabitants cf shallow waters, seldom being
found deeper than three to five feet.

Most species tolerate normal but wide ranges in temperature, hydrogen
ion concentration, and free and bound carbon dioxide, though stream species

are usually less tolerant than lake and pond species.
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Population densities vary greatly, depending on the species and
habitat. Pond populations usually amount to less than 100 pounds per acre,
but in exceptional cases may attain 500, 1,000 or even 1,500 pounds per acre.

The depth of a burrow ranges from a few inches to as much as eight or

ten feet and is partially determined by the level of the water table, since

the burrow must contain water to keep the gills wet. Burrows close to the

edge of a pond or stream are shallow; those farther away are deeper.

Dry land forms an effective barrier to the migration and geographical
spread of lake and stream species.

Fish are the most important enemies of the crayfish, although wading
birds, frogs, turtles, raccoons, otter and mink consume appreciable numbers.

Occasionally crayfish become a nuisance in small reservoirs when their
lateral burrows through earthen dams and dikes drain the reservoirs."

Insofar as T can determine, there is little liklihood of damage from
crayfish burrows. The State Engineer's office did not feel that any danger
was involved. Also, Tom Lynch has had an opportunity to observe crayfish
activities in the Arkansas Valley and does not feel that the crayfish
burrows enough under ordinary circumstances to endanger dams. He has noted
that they will burrow extensively when trying to reach water from a basin
that has been dried up. The species at Parvin Lake has been identified as
one that normally does not burrow. It would be advisable to use the Parvin
Lake species in places such as Grand Mesa, where the dams are small and
water fluctuations sometimes severe.

The crayfiéh seems to be able to adapt itself to a large number of
environmental conditions, and therefore trial and error introductions are

in order on a great many Colorado lakes. However, the crayfish does seem
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to require a certain amount of protection, either in the form of rooted
aquatic plant growth or rocks. The alpine and sub-alpine lakes are
probably unsuitable, and experimental plantings will be made in this type
of environment before widespread introductions are attempted.

Crayfish are not recommended for Trappers Lake.

Some indications of suitable environment for crayfish may be obtained
from the following list of mountain lakes which, to the writer's knowledge,
contain established crayfish populations:

1. Parvin lLake - Larimer County

2. Evergreen Lake - west of Denver

3. Crosho lake - near Yampa

4. DeWeese Reservoir - near Westcliffe

5. Seaman Reservoir - Larimer County

In the fall of 1954, crayfish were intrcduced into the following

waters;
County
kL Vel leeitos Reservoin la Plata
Jackson GuleH Reservoir Montezuma
Summit Reservoir
Montezuma
. Montezuma
Dolores
Gourly Reservoir e = . - San Miguel
Island Lake
Harvey Gap Reservoir
Antero Reservoir
Eleven Mile Reservoir

Tarryall Reservoir

Sweitzer Reservoir
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The above plants should be repeated for two years. It is advisable
to make introductions in each body of water for three years in succession

before considering an attempted introduction a failure. Spring plants are

probably preferable to fall plants. Each introduction shoﬁld consist of

100 or more crayfish.

Crayfish can be easily transported for long distances in a tank truck
containing the crayfish and an abundance of moist aquatic vegetation. Moist
gunnysacks would work as well as the vegetation. Also, the use of G.I. cans
in a pickup would be a suitable means of containing and transporting the
animals. In some cases, planting from a plane might be the most satisfactory
method. The crayfish should withstand a free fall from a plane without dif-
Ticullty.

The fall plants of crayfish made last year were handled by Joe Gray
from the lLas Animas hatchery. However, it is felt that the matter of cray-
fish introductions is better suited to regional operation and administration
than to any single division or section, and it is recommended that intro-
ductions be handled on a regional basis in the future.

It is suggested that reccrds of the crayfish plants be maintained on
the "Weekly Record of Fish Planted" forms and that a copy of these records
be submitted to the Denver office along with the fish planting records.

Source of the crayfish transported should be noted on the records.
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Special Purpose Report No, 28

A PROGRESS REPORT ON THE SUCCESS OF THE WHITE BASS
(Lepibema chrysops) IN COLORADO RESERVOIRS

By

2. M. Lynch
Supt. Warm Water Fisheries

The majority of the warm water reservoirs in Colorado contain

forage and rough fish species in abundance, but few of them have adequate

populations of predatory fish species., For many years largemouth black

bass have been planted to provide for the necessary predation. However,
the environmental conditions existing in many of the impoundments are
not quite suited fpr the production of bla;k bass in enough numbers to
control the forage or rough fish species. There existed a need for a
fast-growing, prolific, predacious fish which could survive in large
numbers under the conditions prevailing in these reservoirs. An eco-
ipgical study of a number of different predatory fish showed that the
white bass (Lepibema chrysops) might find the conditions in these bodies
of water suitable for successful survival and as a result of a good deal
of effort upon the part of Mr. R. M. Andrews, Fish Manager, 278 adult
white bass were obtained from the State of Texas, for introduction into
Colorado waters.

Thirty-two adult white bass were introduced into John Martin

Reservoir, which is located on the main channel of the Arkansas River
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near the town of Hasty, Bent County, Colorado. The white bass repro-
duced successfully in 1949, 1950 and 1951 and they made up over 30%
of the total game fish taken by the fishermen during 1951 and 1952. Due
to extreme drought conditions prevailing over southeastern Colorado,
this impouridment was completely drained in 1952 and has nct been re-
filled. It may be assumed that a white bass population no longer exists
in this reservoir.

4 total of 246' white bass ranging from 7 to 12 inches in length were
planted in Adobe Creek Reservoir which is located about 15 miles north-
west oi the town of Las Animas, Colorado, in Bent County. These fish
‘eproduced succegssfully during a four year period, 1951 through 1954,
and by 1952 these fish made up over 50% of the total game fish taken by
the ang'iers' in their annual catch,

In 1952, a total of 540 white bass were transplanted from John

Martin and Adobe Creeck Reservoir's to Bonny Reservoir, Yuma County,

Colorado. The fish spawned during 1953 and 1954, and began to enter
the fishermen's catch during 1953 and 1954 in ever increasing numbers.
White bass brood fish were also planted in Upper Queen Reservoir,
which is located about 15 miles north of Lamar, Colorado. A total of
165 brood fish ranging from 6 to 15 inches in length made up the initial
plant in 1952, The fish reproduced in June 1954, shortly after a 10 day

run of storage water into the impoundment, the first inflow in several
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years, Anglers, began to take young-of-the-year averaging 6.5 inches
in length by September of 1954.

During 1951 and 1952, a total of 1, 200 white bass were removed
from John Martin and Adobe Creek Reservoirs for transplanting to
other waters in the State. Brood fish were stocked at a rate of 100 or
more in the following waters:

Reservoir County
Meredith : Crowley
Horse Creek Bent
Holbrook Otero
Prewitt Washington
Jackson Morgan
Loveland ; Larimer

Although, the fish should have reproduced either during 1953 or
1954, no young-of-the-year have been found in these waters.

DISCUSSION

There is much evidence available which indicates that the white

bass are unable to reproduce successfully unless there is an inflow of

fresh water into a reservoir during June or the first part of July each
year. Natural reproductive success has been excellent in those impound-
ments which have infllows during these months. But, in the reservoirs
where irrigation is normally stored during the winter months and drawn
out in the early summér, the white bass have failed to spawn, Upper

Cueen Reservoir, is an exception, for it received an inflow at the right
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time and the fish spawned. There is probably always a possibility

that inflows may occur at the right time in the other reservoirs, but,

erratic spawning success cannot be depended upon to provide the de-
sirable results.

Stomach analyses made of a number of white bass taken from John
Martin Reservoir, indicated that the fish fed mainly upon young Centrar-
chids (sunfish) plus some minnows. Their growth rate was excellent,
Young-of-the-year reached an average size of 7.9 inches in length by
October each year. The sunfish of this impoundment reproduce at least
four times a year and minnows were extremely abundant. In addition the
white bass suffered little food competition from the other fish species
found in the reservoir.

In Adobe Creek Reservoir, the main food of the white bass consists
of aquatic insects and minnows. The growth rate of the fish in this im-
poundment is not as good as the growth of the fish in Johﬁ Martin Reser-
voir. Food competition between species is much more prevalent in this
body of water and the minnow supply is very seasonable. The young -of-
the-year reaches 4.8 inches in length by October each year during 1953
and 1954.

Plankton and aquatic insects made up 70% of the white bass diet at
Bonny Reservoir. The main diet of white bass is fish, but evidently

the food competition between species in this impoundment prevents the
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white bass from obtaining suitable food. Stomach samples taken from
large walleyes show that white bass are being consumed by these fish.
Large black bass also frequently take a white bass,

In the future care should be exercised in transplanting white bass,
fresh water inflows in June or July are eyvidently necessary for good re-
production, and an abundant food supply. without undue competition from
other predacious fish species is also a requirement which should be con-
sidered before these fish are introduced into a new body of water..

The growth rate, average weight, sex ratio, number of sample, etc.
for each age-group of white bass collected from John Martin, Adobe

Creek and Bonny Reservoirs during the past few years, is presented in

Table I, on the following page.




Table 1. - The rate of growth, length range, sex ratio, average weight, number of samples :
and the percentage of the total sample of each age-group for white bass collected
from John Martin, Adobe Creek and Bonny Reservoirs.

Name of
Reservoir

Age
Group

Smallest
Length

Largest
Length

Average
Length

Length
Range

Average
Weight

Number of
Samples

Percent of
Males

Percent of
Samples

John
Martin

0
I
11

4,
1k
e
1151

9.
LS5
15,
17

e
b2
150
16.

4,6:0z;:

FADSAC L
2507 N
4G 0

91
1z
13

3

44%
50%
60%

K

78%
10%
119

LS

45%,
35%
i 15%

%

15507
2.5t
22}0” 124

(Sample too small for accuracy)
(Indicates immature sexually)
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Special Purpose Report Number 31

A PROGRESS AND EVALUATION REPORT ON THE SUCCESS
OF THE WALLEYE (Stizostedium vitreum) IN COLORADC
WATERS.

By
Ml ynich

Supt. Warm-Water Fisheries

INTRODUCTION

The walleye or yellow pike-perch was first introduced into Colorado
waters during the spring of 1949. Over 8,000 fingerlings were obtained
from the State of Nebraska in exchange for rainbow trout, through the
efforts of Mr. R. M. Andrews, Fish Manager for Colorado. Since 1949,
a total of 15,059, 756 walleye fry and fingerlings have been planted in 21
impoundments located in 15 Colorado counties.

The two main reasons for the introduction of this exotic species was
to obtain a voracious predatory species to aid in the control of rough fish
species and to furnish a large size game fish for the larger warm water
impoundments of the State. A certain amount of success has been attained

in both respects since the introduction of this species, however, it is be-

lieved that a leveling off point has been reached as far as the stocking

program is concerned.
If it is to be determined that the walleyes can sustain themselves in
enough nurmbers to provide good rough fish control and fishing, the present

program of stocking should be greatly curtailed. A walleye, upon reaching
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15 inches in length and 3 years of age is ready to reproduce naturally
and most of the larger warm water reservoirs contain walleyes of age-
groups ranging from 3 to 6 years of age. So, theoretically there is a
potential number of brood fish available in at least 8 reservoirs, which
should reproduce naturally.

Walleye Survival Rate

Of a total of 4, 731 walleye fingerlings planted in Nee Granda Reser-
voir, Kiowa County, in 1949, a total of 408 fish averaging 3-1/2 pounds
each have been removed by fishermen (345 fish) and departmental person-
nel (63 fish) during a five year period, 1951 through 1955, This indicates
a 8.05% return of the.original plant and at current Super-Market prices
(65¢ per pound) the 408 fish could be valued at $1,007.50, which is a fair
return for the original investment.

Survival figures for both fry and fingerling walleyes in Colorado
waters varies from less than 1% to over 25%, with an average of around
10%. In general it is believed that the walleyes have become well estab-
lished, with the exception of two or three waters, in the waters in which

they have been planted.

Walleye Food Habits

Stomach analysis of over 200 walleyes taken from 7 reservoirs,
shows that they are voracious predatory feeders. They not only feed

upon forage and rough fish species, but also include other game fish
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species in their diet. At Nee Granda Reservoir, their control of the
rough fish population has been adequately demonstrated, for certain age-
groups of carp are becoming increasingly scarce. The lack of certain
size carp has forced one commercial carp seiner to cease operations at
the reservoir.

Walleye Age and Growth

Scale samples were taken from 624 walleyes collected from 5 re-
servoirs during a five year period, 1951 through 1955, for age and growth
determinations. A comparison of the growth rate of the walleyes of the
five Colorado waters with that of the same species of one lake in Iowa
and one lake in New York, is presented in Table I.

TABLE I

Age-Group O

Reservoir County Av. Length Length Range Av. Weight Number of
or Lake or State (Inches) (Inches) (Ounces) Samples

Nee Granda Kiowa . 2 4 33
North Sterling Logan : 15
Bonny Yuma : v ; 64
Horse Creek Bent ; / . B
Adobe Creek Bent 5 . ; A 14
Clear Lake Iowa ) ! . 89

Age-Group I

Nee Granda Kiowa ' : 4 8 98
North Sterling Logan - 35
Bonny Yuma i . : 5-1/2 134
John Martin Bent ) ; ) 32 9
Adobe Creek Bent ; : : 2 19
Neff Weld ; 6
Seeley Weld . 1
Ontario Lake New York : ! y 14

Clear Lake Iowa ; 1 : - 68




Age-Group II

Reservoir County Av. Length Length Range Av. Weight Number of
or Lake or State (Inches) (Inches) (Ounces) Samples

Nee Granda Kiowa i 15028 16 26
North Sterling Logan 18. - -

Bonny Yuma 17 16.0 - 19. 32
Ontario Lake New York 188 10.4 - 15, 12

Clear Lake Iowa 1. 8.6 - 14, -

Age-Group III

Nee Granda Kiowa
North Sterling Logan
Ontario Lake New York

Age-Group IV

Nee Granda Kiowa
North Sterling Logan
Ontario Lake New York

Age-Group V

Nee Granda Kiowa 22 21.0
Ontario Lake New York 19, 16.6

Walleye Production

Evidence is available which indicates that the walleyes reproduced

successfully in Nee Granda Reservoir, in-1953, but natural spawn has not
been found in other warm water impoundments of the State. Potential
brood fish capable of reprbducing should be available in the following

waters for spawning by 1956:
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Reservoir County Number of Age-Groups present
that are capable of reproduction

Nee Granda Kiowa 4

North Sterling Logan

Bonny Yuma

Seaman Larimer

Queens Kiowa

Adobe Creek Bent

Holbrook Otero

Loveland Larimer

During the spring of 1955, walleyes from Nee Granda Reservoir,

were spawned artificially. About 250,000 eggs were taken from 4 female
fish, a 3.3% successful hatch was returned from the eggs by th~ Las
Animas Hatchery. It is believed that between one and three million eggs
coxild be taken artificially from the fish in Colorado waters, if enough
ripe fish could be obtained during the spawning season.

Fish Technician, Robert Evans, reports that the State of Ohio will
allow walleye eggs to be taken from fish in it's waters provided that a
man is sent to do the work, Cbldiado should take advantage of this ar-
rangement not only to obtai_n; walleye eggs, but to get a man trained in
the art of taking the eggs.

Walleye Planting Plans

Stocking plans, for the establishment of walleye populations in
various waters, has in the past been based upon making a plant of fry or
fingerlings for three consecutive years in each body of water. Ordinarily

this method is quite successful, when used to establish fish populations.




doay

The following list shows which impoundments have received their three

yearly plants:

Reservoirgq County Number of Plants

Neff Weld
Seeley Weld
Seaman Larimer
Queens Kiowa
Holbrook Otero
North Sterling Logan
Adobe Creek Bent
Bonny Yuma
Nee Granda Kiowa

A5 T v (0 Y (e (B0 s LY

Stocking of walleyes should be discontinued in these fimpoundments
until it has been determined whether or not the fish can reproduce suc-
cessfully.

Listed below are the reservoirs which will require further plants
of walleyes:

Reservoir County Number of plants Number of Plants °
Already. Made Required.

Sweitzer Delta
Jumbo Sedgwick
Cowdrey Jackson
Lonetree Larimer
Summit Dolores
Sloans Denver
Loveland Larimer
Horse Creek Bent
Two Buttes Baca
Prospect El Paso

N =NV = NNV
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Approximately one million fry will be needed each year to carry
out the stocking plans for these waters. Even with the event of stock-
ing new waters, the planting program for walleyes could be maintained
upon less than five million walleye eggs per year.

Walleye Angling Success

Actually the walleyes found in t‘he warm water reservoirs, fills
the niche of the big spectacular fish, taken once in awhile during the
season by the average fisherman. The average Colorado fisherman, who
generally possesses little skill, cannot expect to take walleyes upon the
same basis as they would such easy fish as small trout, yellow perch or
bullheads. The small minority of skilled anglers who consistently take
large trout, black bass, etc., will probably catch the walleyes more
readily. V

It has been observed that the anglers have great difficulty in taking
walleyes in waters where natural foods are very abundant, but, in waters
where natural foods are limited or seasonal, walleyes ranging from 10

to 16 inches in length seem to bite more readily.. Live bait appears to

be the best lure for the walleyes in most of the impoundments of the

State. Fishing in deep water from a boat produces the best walleye fish-
ing success during the daytime, while shore fishing in the shallows at
night produces much better results for most anglers seeking to take

the wary walleye.
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Pebruary 7, 1957

Dre Le Joseph Hendricks
State Teachers College
Minot, North Dakota

Dear Dr, Hendricks:

I very much enjoyed your letter and the manuscript
on "Changes in the Fish PFauna of Boulder County, Colorado”.
There arve several of the species that I have some information
on and I think I will confine ny remarks to points of interest
concerning the species in the study. I think generally speske
ing the manuseript is very well prepared and if there are any
corrections your fomer professor Dr, Pennak will do a very

thorough job of editing them,.

In discussing the species recorded by early workers
as collected in the county in 1903, I found considerable diffi-
culty in identifying the species because of the numerous name
changes that have oceurred in the past Sl years, I think that
I am at least clear on the genera involved but still have some
suspicions that I have not identified those that are being de=-
scribed as to species, I suggest that you might improve the
manuseript by indicating the present accepted scientific names
for those species presently described only by ther obsolete
names,

I never did decide what Juday meant by the genus
Richardsoniue or the genus Leuciscus and for a point of interest
wish you would take the time to drop me a note and tell me
exactly what groups of fishes they are describing. I was
very much interested in some of the records of fish collected
in 1950, namely Chrogomus ervthrogaster and Hybognathus n.
nuchalis, I have collected only one CIrosomus sSince 1 have
been in Coloradoj also from the Platte Drainage, and we do
not have representatives of | gnatims n, nuchalis in the
collection here at Colorado X & ¥ Jieve you refer to
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the Western silvery minnow. The appearance of Phenacobius
in Western Boulder County was also of interest, While
Phenacobius is taken quite frequently, we have never taken
it in large numbers.

I have some additional information on the native
trout, Salmo clarkii stomias, which I think would be of ine
terest to you. lembers of the Colorado Museum Staff called
me a little over a year ago in the fall indicating that they
believed that they had located a population of these native
trout, The location was in the Boulder City Watershed on
Albion Creek, With a sampling expedition and a member of the
Museum Staff, we made a fairly extensive collection of native
trout from that stream, These fish were forwarded to Dr.
Robert Miller at the University of Michigen and & cony of his
reply is attached. I will let you judge for yourself whether
or not you wish to conclude that these fish were really Salmo
clarkii stomias,

S0 much for species presently on the Fastern Slope.
Now to your question of whether or not species of the Western
Slope of Colorado are coming through the diversions of the Big
Thompson Project. One of my graduate students has Just completed
a Masber's degree on the life history of suckers in Shadow Moun-
tain Reservoir, You will recognize this as a body of water
located in the Big Thompson diversion system and connected to
Grand Leke by a channel providing ready access for fish populations
moving between these lakas. As a part of his study he collected
fish with gill nets, trap nets, seines, electrical shockers and
rotenone. These collections disclosed that the fish population
of Shadow Mountain Reservoir was made up almost entirely of introe
duced species, most of which are present naturally or through
introductions on the Fastern Slope of Colorado, The sucker popue
lation consisted of zbout 80% Western white suckers, Catostomus
commersoni suckleyi, and about 20% Western longnose suckers,
Catostonus catostomus griseus, together with a few of whet appeared
to be a hybrid between these two genera., This hybridization has
been noted by others and is very interesting if it is confirmed,
He took no Pantosteus or Gila in Shadow Mountain Reservoir. Cottus
of both species were present but rare., The only RFhinichthys he
took was cataractae. Other species present in Shadow Mountain
were all introduced species and included grayling, kokanee salmon,
brook trout, brown trout, reinbow trout, and cutthroat trout.
The cutthroat were classed as introduced in as mmch as they
were fish from Yellowstone Lake,
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From this rather indirect information I would conclude
that the chances of the Western Slope specles moving to the Eastern
Slope through the Big Thompson Project are remote., The most likely
to occur are the two specles of Cottus and I am sorxy to say that
I can only add to Tom Lynch's conciusions that sooner or later
they very likely will move through the diversion system. Tom is
correct in saying that many fish are coming through, but apparently
most of these are the two species of suckersj the Western white and
the Vestern longnose, neither of which are native to the Westemrn
Slopea.

I hope my comments have been of interest and of some value
to your pepers I would be interested in having the information that
I have requested sbove, If I can be of any further assistance please
contact me,

Sincerely yours,

Howard A, Tanner, Unit Leader
HAT :ds

Encl,




STATE TEACHERS COLLEGE
MINOT, NORTH DAKOTA

DIVISION OF SCIENCE
February 2, 1957.
Dr. Howard A. Tanner
Dept. Forest Recreation and Wildlife Conservation
Colorado A and M College
Fort Colline, Colorado

Dear Dr. Tanner:

I have taken the liberty of sending you a carbon of a MS that I plan
to offer to Copeia for publication as an Ichthyological note. I would
greatly appreciate your efforte if you would read this over, being
critical of any of the statements I have made or the names I have used.
The material is a little old and for this reason I believe that it
should be criticized by someone in touch with the eituation. I have
also sent a copy to Dr. Pennak at the University of Colorado, the man
who advised me on my masters work. I know that Dr. Pennak will be
critical of the style and grammar as well as content, but I thought
that you might be better informed as regards the fiish facts.

Recently I asked Tom Lynch to clarify some statemente he once made
to me about the finding of western slope species on the eastern slope in
regard to the Big Thompson diversion. I waen't quite clear on his answer -
tre specifically said no sculpins had been noted to date, but esaid, "Every-
thing else has come through eo it ie possible the scu}lps made the grade'.
Have any western slope endemics been taken on the eastern slope?

I felt at the time I did this work that the material was interesting
and should be published. Time has dulled the feeling somewhat but I still
believe the information worth publishing. Today, when the fish faunase of
80 many areas are undergoing changes for the reasone I have lieted and
othere aleo ( the minnow bucket, for example), it seeme worthwhile to
compare old species lists with recent collecting recorde and to reflect on
the poseible causss of the changes.

Please feel to criticize fully, even to the point of saying you don't
believe the item is worth publishing, if that is your opinion. I have enclosed
a stamped addressed enveldpe for ready return of the manuscript.

Thank you very much.

Very eincerely yours,

L; Joseph Hendricks

Buy “DAkoTA MAID” FLOUR




CHANGES IN THE FISH FAUNA OF BOULDER OOUNTY, COLORADO

Boulder County, located in north-central Colorado, is a rectangular area
approximately 25 milee wide in a north-eouth direction and about 35 milaes
long from east to weet. The southeast corner of the county ie about 10 miles

. northwest of Denver. The elevation ranges from 4,900 feet above mean sea
level at the eastern border of the county to over 14,000 feet along the
continental divide which forme the western boundary. The eastern half of the
county conegiete of rolling plains which break rather abruptly into the foot-
hille at an elsvation of about 5,500 feset. The foothill and mountain area
ie highly diesected by stream drainage and ie rugged and precipitous.

A liet of the fishee, collected in the plaine area of the county, wae
published by Chancey Juday in 1504 (Univ. (6f Colo. Stud., 2: 113-114). The

fishee of the county were aleo included in studiee published by T. D. A.

Cockerell in 1908 (ibid, 5: 159-178) and M. 5. Ellise in 1914 (Ibid, 1l: 5-136).

I

I made a study of the fishes of Boulder County and presgented the findings in
a mastere theeis (Hendricke, Unpubl. Masters Thesie, Univ. Cola.). 4e a
result of that work several changes in, and items of interest concerning, the
fieh fauna were noted and are herein reported.

A total of 33 especies were found present in Boulder County in 1950. Of
this nuxber, 25 were found only in thée plaine and lower foothills area, while
2 eprecies were taken only in waters of the mountain area. &Eight species,
more widely distributed, were collected in both plaine and mountain areas.

Two species from the latter group, Pimephales p. promelas Raf. and Fogcil-

ichthye exilie (Girard), were taken in abundance from a pond near Lake

£ ldora at an altitude of 9,300 fest. The presence of these two epecies
at thie altitude is definitely unusual.

Pive species collacted in the county in 1903 are now apparently absent.




~Thete are Carpiodes velifer (Raf.), Couesiue plumbeus dieeimilis (Girard),

Nocomis biguttatue (Kirtland) Juday used the synonym Hybopsis kentuckiensie

(Raf.) , Notropis bifrenatus (Cope) Synonym N. cayuga Meek , and Richardson-

ius evermanni (Juday) desoribed by Juday ae Leuciscue evermanni . The last

named is a doubtful epecies based on 3 specimene collected in 1903 from
Boulder Oreek in Boulder County. No additional epecimeng have ever been
recorded and the original epecimens could not be located. The presence of

N. bifrenatus was baeed on 6 epecimens taken in Boulder Creek in 1903. If

the identification were correct (the original SFedimens could not be located

for checking) the range of the species would be extended coneiderably beyond

ite known range which ie limited on the weet to the watere of the Lake Ontario

drainage (Hubbe and Lagler, Fiches of the Great Lakes Region, 1949, p. 68).
Four epecies were rare in raecent collectione and were taken only in a

few deer holes in streams near the eastern edge of the county. Two of these

epecies, Ohrogomue erythrogaeter (Raf.) and Hybegnathue n. nuchalie Agsesiz,

were collected in 1903 in the western portion of the plaine area as well as

in the eastern. The other twe:gpecies, Phenacobius mirabilis (Girard) and
? F

Notropis 1. lutrensis (Baird and Girard), were collected only near the

eastern edge of the county in 1903 as they ware in 1950. From the information
available it ie not poeeible to state whether or not these species were more
abundant in 19C3 than at preeent.

The native trout, falmo clarkii stomise Cope, wae not takan during any

of the recent collecting nor was it reported in 1903. However, Juday mention-
ed that he had made no effort to cbtain trout from the mountain courses of

the etreawe in the county. The native trout may have been abundant and wide-
epread in the etreame of this area at one time (and there ie considerable
evidence that they were) but they are now definitely scarce, if exietant at

all, asstrean fish.
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Three epeciee were recorded that are new to the county eince the work of

Juday. Thelr presence ie the result of introductions. Notemigonue crysolcucas

LY

auratug (Raf.) ie found in eome of the plaine reeervoirs in ths northeast

L)

corner of the county where it hae been introduced ae a bait minnow. Lepomie
e e e g e

gibbost

A ae (L preeent in eeveral of the reservoire and aleo in deeper

holee and oxbowe of the eastern section of Boulder Oreek. The carp, Oyprinus

carpio Limn., ie present in many of the plaine reservoirs and also in holaese

Oeveral factore are of importance in producing changee in the fish fauna

of thie area. The firet and moet important is removal of water from the
etreams for irrigation and domeetic uses. The need for water in this area
has become acute resulting in s coneiderable reduction in the flow of the
streame coming from the mountains, particularly during the summer and fall.
Another factor of major importance ie the practice of straightening stream

channele, reeulting in the elimination of the meanders and oxbow ponde. The

coneequence of theee practicee ie the production of shallow etreame, lacking

poole and meanders, and frequently deficient in stresmeide vegetation. These
conditione are unfavorable for the larger species of fieshes, for those requir-
ing deep, quiet water, and for thoese requiring cool water. The pollution of
the streame with municipal and domestic waste further reduces the suitability
of the streams for many of the native fish species.

The completion of the transmontane water diversion of the Big Thompeon
Froject may permit accees of species from the western slope of the contineﬁtal
divide to the Big Thompeon River of the eastern slope. The etreame of Boulder
County connect with the Big Thompson at a point about 20 milee north and east
of the northeast corner of the county., This nearnese to the diversion water
makee it appear probable that epecies endemic to the weetern elope will be
able to find their way into the Boulder County etreams. West elope epecies

which ehould be looked for are Catostomue latipinnis Baird and Girard,

FPantosteus d. delphinus (Cope), Gila robueta Baird and Girard, Rhinichthys
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nubilus (Jordan and Evermann), Cottue bairdi punctulatue (Gill), and

Cottus annae Jordan.




COLORADO GAME, FISH AND PARKS DEPARTMENT
MANAGEMENT SERVICE BULLETIN - NUMBER XII

The Silver Salmon Story

By - W. D, Klein

The Colorado Game, Fish and Parks Department has been alert to the use of
various exotic fishes for a number of years and some success has been achieved with
a few species, i.e., white bass, drum, kokanee salmon, walleye and northern pike.
The process of obtaining and testing new species is not easy as the original stock
is often difficult to obtain and handle. After they are made available, observa-
tions on their progress must continue for a substantial period of time to determine
the suitability of the fish for a particular body of water. It is also advisable
to make experimental plants in several types of water since the new species may be‘
suitable in one situation but not in another.

The Department was fortunate enough to receive a shipment of silver salmon

|
eggs in 1962 and experimental plants were subsequently made in Parvin Lake and in
Lake Granby., The plants in both lakes are under careful observation by biologists
and details on the progress of the fish will be available in a few years,

Reports from the various states where the silvers are used in lakes suggests
that they may not make any better growth than rainbow or other trout in the same

water. However, one article concerned with sea run silver salmon in Alaska indi-

cates that in some circumstances they will go to a fish diet when small in size in

the lakes where they spend a portion of their life cycle. Sockeye salmon were the

principle forage fish involved in the Alaska lake. Since the kokanee is a sub-
species of the sockeye it was thought that there was a possibility of silvers using
the kokanee or the very abundant sucker population in Lake Granby for forage.
Should this occur, the silvers could be expected to make rapid growth and reach a
comparatively large size thus providing a badly needed big fish for Lake Granby,

and possibly other similar reservoirs.
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Incidentally, the silvers pose no threat as an established and unwanted fish

since they will disappear with the cessation of stocking upon completicn of their

life cycle.

The plant of silvers was made in Parvin to obtain some information on their
habits in a lake of this type. It is possible that they may display differences
from trout that would be valuable. For example, there are some slack periods
during the day and season when the trout cannot be taken in appreciable numbers.
Perhaps the silvers could be harvested during these periods and thus fill in the
gap and permit a greatly improved fishery.

Silver salmon, like the kokanee, are a true salmon and they die after spawning,
normally in their third, fourth or fifth year of life. They have been successfully
landlocked in various freshwater lakes in the United States and in several foreign
countries. Silvers have a fine reputation as a game fish under these circumstances
as they readily' take artificial lures and put up an excellent battle when hooked.

They have many habits similar to trout including temperature tolerances.
Silvers can be readily handled in a routine manner at our hatcheries with perhaps
a little more care in feeding than we normally give rainbow., Strong migratory
tendencies can be expected in any of the salmon and silvers will probably leave a
lake if a surface outlet exists. The salmon at Parvin have not attempted to
migrate as yet and the fish with one summer in the lake are seven inches long.

It is anticipated that they will attempt to migrate during next spring's high water
period. There are reports of silver salmon being successfully raised to maturity
and spawned in a hatchery. We have retained a few silvers at the Bellvue hatchery
in an attempt to repeat this procedure. It is not unusual for them to attempt to
spawn in the middle of winter in the various landlocked situations., They do not
spawn successfully and the time of year virtually prohibits capture and artificial

spawning of the mature fish. There is a possibility that the unusual circumstance
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of open water in the Shadow Mountain Reservoir spilling basin may permit silver
spawn taking at this location. Some of the Granby Reservoir silvers were planted
in the spilling basin with the hope that they would return to spawn. Any local
source of eggs would be most fortunate since the states on the west coast are
very reluctant to part with silver salmon eggs. This is understandable because

of the difficulty in maintaining good runs of this valuable game and food fish in

the face of the in-roads of civilization, dams, pollution, etc.




MANAGEMENT SERVICES BULLETIN
OBSERVATIONS ON NORTHERN PIKE IN TWO MOUNTAILN RESERVOIRS

by W. D. Klein

A number of Colorado trout lakes and reservoirs contain heavy populations of

Seed
rough fish, usually suckers. Northern pike, (Esox luciqé),voracionsly on fish

and it was thought that this species might be of value in reducing rough fish
populations. Northern pike fingerlings were stocked im Skaguay and Tarryall
Reservoirse to permit an evaluation of the use of this predator in two types

of trout water.

Skaguay Reservoir is located on the south slope of Pikes Peak near the towm of
Victor. It is used for power production and the water level fluctuates annual-
ly. This small (90 gcre) reservolr is normally void of rooted aquatic vegetation
and contains a substantial population of suckers and perch. Rainbow trout and

kokanee salmon are the principle game species in the reservoir.

Tarryall Reservoir, locsted in South Park near the town of Jefferson, is owned
by the Came, Fish and Parks Department and is operated to provide fishing. The
lake is held at spillway level throughout the year and dense beds of réoted
aquatic begetation have developed in the shoal areas, particularly in the
vicinity of the inlet. The sucker population in Tarryall is extremely heavy

and stocked rainbow trout are the principle game fish.

Two plans of northern pike were made in Skaguayj 6,352 fish 4-5 inches in length
in June of 1959 and 3,125 stocked in June of 1960 at 6-7 inches in length.
Taryyall Reservoir was stocked with 1,000 northerns 6-7 inches in length in June

of 1960.




The following observations were made on the 1959 plant of morthern pike in

Skaguay Resexvoir:

1.

The northern grew well in Skaguay averaging 15.4 inches in May of
1960, 16.7 inches in Julh of 1960, 20.8 inches in September of 1960,
22.5 inches in May of 1961, 27.2 inches in October of 1961 and 31.5
inches in June of 1963,

The sex ratio wae unbalanced with wmales being much more plentiful
than females,

Female northerns were larger than the males.

The males reached sexual maturity in May of 1960, These ripe fish
averaged 15.4 inches in length when recovered on May 21 and 22,

The first ripe female (26.3 inches in length) was recovered on May
11, 1961,

The northern pike stomachs, examined in May of 1960, contained nine
perch, three suckers and one trout. The perch eaten were 3 to 4 in-
ches in length while the suckers #ind trout ranged from 4.8 to 6.0
inches,

Eight to nine inch kokanee and trout were found in the stomachs of

the northerns in September of 1960. The stomachs also contained

one 8 inch sucker snd several 4 to 5 inch perch,

Fishermen were able to catch northerns during the spring and summer
of 1960, primarily with hardware. The fish were much more difficult
to catch after 1960 and comparatively few of the larger pike were
taken by fishermen. It was illegal to fish with live minnows in
Skaguay. There is a possibility tvhat large northerns could have
been taken with minnows.

There has been no evidence of successful natural reproduction of




noxthern pike at Skaguay. Suitable spayning beds were lacking and
it is also probable that water tmmperatures during and after the
spawning period were not correct for successful reproduction.
Northern pike were successfully spawned artificially at Skaguay but
the time that the eggs codtld be obtained was bad from the standpoint
of water temperatures at our warm-water hatcheries. The water was
too warm at the hatchery by the time the eggs were available from

Slkaguay .

The 1960 plant of northern pike in Skaguay was evidently not as successful as
the first, A few fish were recovered from the second plant during the various
samplings at the reservolr, but the recoveries were too sparse to provide infor-

mation of value.

Data from the Bmall plant of northern pike made in Tarryall Reservoir is limited.
Gill nets were set on September 25, 1960 and 11 northerns were recovered. These
fish averaged 15.4 inches in length, One additional northern was picked up in

a gill net on QOctober 12, 1961. This female was 23.5 inches in length., The
growth of the northern pike in Tarxryall appears to be as good or better than

encountered at Skaguay. The 250 foot experimental gill net (3/4 - 2 inch mesh)

set in Tarryall in September of 1960 recovered 11 northern pike, 8 rainbow trout,

110 western vwhite suckers and 8 longnose suckers. It may be significant that
in spite of the abundant sucker population each of four pike stomachs contained

a five inch rainbow, one contained a small sucker and the others were empty.

The conservation officer stationed at Tarryall reported that northern pike were
frequently recovered by fishermen below the dam., A fisherman also reported

catching a pike in the Scuth Platte River and northern pike were recédvered in




gill nets set in Cheeseman Reservoir in 1963, Tarryall Creek runs into the
South Platte River about 15 miles below Tarryall Reservoir. The South Platte
empties into Cheeseman Reservoir, some 10 miles below the junction of Tarryall
Creek and the South Platte. The northern pike rveported from the South Platte
River and the pike taken in the gill net in Cheeseman had to come from the plant

made in Tarryall Reservoir,

To the best of our knowledge, the northerns have not successfully reproduced
in Tarryall, Small northerns have not been veported By fishermen and gill
netting and seining in the spring of 1963 failed to recover small pike. The
abundant vegetation beds in Tarryall seemed to offer some possibility for
successful natural reproduction but other factors, perhaps water temperatures

may not have been suftable,

The observations made on theplants of northern pike in Skaguay and Tarryall
Reservoirs are summarized as follows:
: Northern pike will leave a lake via a surface spillway and travel
downstream for substantial distances.
Natural reproduction of northerns in our trout lakes is nct likely

to occur,

Northern pike will feed on salmonids, possibly to a detrimental degree,

even though other yough or unwanted fish species are numeream.
Northern pike are capable of good growth in our mountain lakes provid-
ing there is an adequate supply of forage fish,

A good start of northerns can be obtained with a single plant of fin-
gerlings.

Eggs obtained from northern pike in mountain waters cannot be 8atis-

factorily propagated with our existing warm water hatching and




rearing facilities.

It ie the author's opinion that it is not good management to use northern pike
in conjunction with trout or salmon even though rough fish ave abundant. There
appears to be a distinct possibility that the mortherns will est the salmonids
in prefevence to vough fish. Abandomment of trout stocking and the planting

of northern pike is a posshble management approach in certain extreme situations
wvhere dense rough fish populations are seriously interferddg with the trout

fishery. The resultant northern pike fishery would be of dubious value.
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UNITED STATES GOVERNMENT

Memorandum

TO :"Dave Foster, Div, Fishery Services, DATE: 3/6/72
Albuquerque, New Mexico

: Robert Behnke, Colo, Coop. Fishery Unit,
Colo, State Univ,, Ft, Collins, Colorado

SUBJECT: Future of Genetics Lab

To modify the fish genetics lab with a goal of establishing a productive
research facility that will provide useful and significant information
of direct relevance to Bureau programs will require a bold new direction
and new talent of the calibre to generate intellectual leadership and
national and international recognition in the field of fish genetics.

Previous research at the lab has emphasized heritability of single
traits - perhaps of some usefulness in raising fish in hatcheries,

I don't believe, however, that any basic, new information has been
created by the research that could not be found in, or predicted from,
any text book on genetics, Not a single publication of sufficient
significance to attract wide attention among geneticists has ever come
out of all the years of effort at the lab,

The cogent question is: what direction should a new research program

take that will provide information of a type yielding viable input

into Bureau programs and attracting favorable attention from the scientific
community?

When applying principles and drawing analogies between fish husbandry
and selective breeding of domesticated animals and plants, a very
important point is often ignored. This concerns the fact that unlike
domesticated species which receive care and protection from their

origin to the market place, fishes are stocked in natural environments
to compete and survive and return to the fishery over a period.of time -
perhaps for several years, Under such circumstances the genetics of

the fish play a major role in the total interaction of the organism

to the environment governing the growth, survival and contribution to
the fishery., It is this type of genetics research, emphasizing what

a fish does after it is stocked - that will yield the necessary infor-
mation to better integrate the goals of the divisions of fish hatcheries,
management and research and produce the basic data for sophisticated
fisheries management programs of the future,




Memo--Dave Foster
Marchi 651972
Page 2

I can suggest a few ideas on the type of projects I have in mind that
should generate directly applicable information to fish hatcheries and
fisheries management, :

1. The federal hatchery system produces enormous numbers and pounds
of trout, particularly rainbow trout. Certain waters such as Flaming
Gorge Reservoir receive millions of rainbow trout from various
hatchery sources. Does anyone have the slightest idea if there
is differential survival, growth, and relative yield to the fishery
from the different stocks used? Would crossing of inbred hatchery
strains boraden the base of genetic heterozygosity and increase
survival in the wild without increasing production costs, or perhaps
"even lowering them? Could we achieve desirable survival traits by
crossing wild strains with hatchery strains? What wild genotypes,
possessing certain life history traits suggesting certain management
potentials could be evaluated under various environments? Poly-
typic species such as rainbow trout and cutthroat trout possess
an enormous amount of genetic variability in natural populations
occurring throughout the range of the species. Genetic variability
has been programmed by natural selection for optimal performance
under specific environmental conditions. The utilization of this
genetic variability to take advantage of differences in such traits
as time of spawning, temperature, habitat and food preferences, etc.,
is virtually an untapped source of the raw materials of fisheries
management, A potentially powerful tool of fisheries management
is the establishment of sympatric intraspecific populations in a
body of water to more efficiently exploit the resources and increase
the total biomass of the desired species, That this technique is
practical and that it does indeed work has been demonstrated by
a Coop. Unit research project on a lake in Colorado with different
strains of cutthroat trout. :

Concerning other trout raised in federal hatcheries such as the
Snake River cutthroat and the Lahontan cutthroat - what do we know
about the environments that these genotypes are best adapted for?
The Coop. Unit study on the Snake River cutthroat revealed some
remarkable differences in the relative contribution of this trout
to a fishery when it coexisted with another race of cutthroat in
the same lake. Would the Snake River cutthroat be a valuable
management fish for stocking below high dams with release of water
at less than optimum temperature for growth and survival of rainbow
trout?
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The trout currently being propagated as Lahontan cutthroat trout
does not attain one half the maximum size of the original popula-
tion in Pyramid Lake, Nevada. The difference in growth and maximum
size is most readily explained by genetic differentiation. I
believe much progress could be made by experimenting with new
stocks derived from remnant pure populations of Lahontan cutthroat
trout, »

There are some forms of trout not yet officially described, such

as the ''red-banded" trout of the desert basins of southern Oregon
and the cutthroat trout native to the Humboldt River system of
Nevada, These trouts have been subjected to natural selection

under harsh and varying environmental conditions for several thousand
years., They are likely to have the type of genetic variability

that would prove useful to fisheries management programs.

The demonstration of the practical aspects of perpetuating genetic
variability for potential management use would provide a stimulus
for more active rare and endangered species programs.

A fish genetics lab should direct and carry out experimental introductions
and evaluate the performances of genetically diverse stocks. Stocks

could be held at the lab, experimental crosses undertaken, and an over-
all body of information developed on several genotypes actually used

or of potential use in fisheries management, This information would
encompass the environmental potential of each genotype and have pre-
dictive value to answer the question: what fish for what water? New
ideas on improving hatchery stocks and suggestions on sources of new
stocks should originate from a genetics lab.

I would like to see all this come to pass, but I have sincere doubts
that a new era can be brought forth under the present policies and
administrative structure of the Bureau. What must be recognized is

that it will be the intelligence and enthusiasm of the director and

his associates that will make a new program go. Creative and innovative
research of the type necessary for a successful fish genetics lab

is not adequately recognized nor promoted under current Bureau policies.,
If the positions are filled merely on the basis of a list of Bureau
employees qualified for certain GS levels - there will be no change

and the lab should be closed.
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It may be necessary to hire outside the Bureau to get a person with an
in-depth understanding of fish genetics - particularly evolutionary
biology. This person should have national and international recog-
nition or at least the strone indication that he has the potential to
achieve such recognition, The criteria for qualification should be
identical to those that would be set by a major university if they
were establishing a similar research facility.

One point is certain, and that is it will be a waste of money to run
a fish genetics lab with uninspired and mediocre talent.

Robert Behnke
Assistant Unit Leader
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To : Ed Smith, Chief Branch of Biol. Resources Date: April 13, 1979

FrROM * Don Duff, Staff Fisheries Biologist

SUBJECT : Comments on Richfield District's proposal for Management
of the Deep Creek Mtns. under Interim Wilderness Guidelines
rather than a Protective Withdrawal ’

These comments are precipitated as a result of the March 16, 1979 meeting in
our office with the Richfield district manager and the state director and
concerns of the district's subject proposal.

We have been working (district and state office) since May 3, 1977 on
protective measures for the unique and diverse desert mountain ecosystem
in the Deep Creek Mtn. range. The emergency withdrawal of 27,000 acres
of an area of critical environmental concern (ACEC) by the Secretary of
the Interior has provided this interim protection but as you are aware,
the area could become open again to mineral entry on May 3, 1980 unless
permanent protection is implemented.

The present proposal of the district which is not to continue the protective
withdrawal but manage under interim wilderness guidelines deviates from

the current management direction which we have been proceeding with since
May 1977. Larry Lee attended the March meeting and his staff report is
attached. I support Larry's report and recommendations for future management
direction for the area. I am not aware of any management decision by the
SD to deviate any way from the course set to provide permanent protection
to the Deeps. I feel the district's proposal is a poor one not displaying
a responsible management concern for the area's valuable natural resources.
Their proposal would negate all past efforts of BLM, staff individuals, and
citizens working to provide a viable management program for the area. I
view the proposal also as a way the district manager sees to get out of
"doing his job of providing a report on the 3 year emergency withdrawal.

As you recall, he was opposed to the initial withdrawal proposal because

of the increased workload it brought and he felt he was forced into the
situation by the state office. But you will also recall that he and his
staff reaped all the glory after the withdrawal was made. His staffs who
worked on the Congressional report received special achievement awards and
recognition but Larry and myself who were the primary supporters of the
withdrawal, and provided a significant amount of input to the report for
the district, got not one letter of thanks or an award for our efforts!
And, now the district wants to override all past efforts by not seeking a
permanent withdrawal.

DSC-1541-2
Mar. 1974
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Shqu]d their proposal be accepted by the SD, I feel it would be a gross
injustice to resource management, significantly devalue BLM's integrity
and that of professional staffs who provided management input, and place
BLM in a court suit situation by possibly both the mineral interests and
. the public. The current proposal in essence says to me that all the
i funds and efforts put into this present 3-year study evaluation are for
jﬂtp naught. The $63,000+ for the Utah Divsiion of Wildlife Resources Contract
yﬁ"study for us on fish and wildlife resources on the Deeps means nothing
v % if the proposal stands! The same applies to funds for other resource
\;§>6iudies being done also.

I cannot see how interim wilderness management can help the Deeps. It

has not been court tested and it still allows for mineral entry. Unless
permanent protection is afforded/recommended by May 3, 1980, the area
will again be open to mineral entry and you can be assured that Atlas
Minerals and other companies will be right in there exploring and staking
claims with their "temporary roads". As a responsible resource management
agency we cannot allow this to happen. Certainly future management as
wilderness should be our goal but in the interim we should proceed with
ACEC protection until that time arrives.

We have taken management actions for native fish and wildlife resources

in the Deeps to assure their protection and that of their habitats. The
trout Creek Habitat Management Plan (HMP) is providing management for the
sensitive Snake Valley cutthroat trout and a HMP is underway for the

entire Deeps for fish and wildlife. The DWR is actively involved now in

the cutthroats management there although now the district is opposed to
DWR's efforts, a complete turn-a-round from their initial support. The

SD, in my opinion, has allowed the DM to make inappropriate management
decisions for the Deeps with no accountability. We must maintain some
semblance of management decision integrity or else the resource will go

down the tube along with BLM. I can assure you that if protection is

not afforded the Deeps and their resources, the BLM's management decisions
will be challenged by the public. The Snake Valley cutthroat, in all prob-
ability, will be nominated for official 1isting under the Endangered Species
Act should the withdrawal protection expire. This will certainly complicate
state and federal managementof the Deeps then, but at least it would then
make BLM protect the species habitat! But we have this mandate now by the
ESA, Organic Act and our manual policy so why does the district disregard
these directives?

I recommend you support the original withdrawal study schedule and management
objective to provide permanent protection of the Deeps and its resources.

The position of the Division of Resources and other state office divisions
should be in support of the original protective proposal and against the

district's present proposal.

Enclosure
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BRIEFING REPORT

Extending the Deep Creek Mountain Withdrawal

By
Larry Lee

March 19, 1979

On March 16, 1979, the Richfield District met with the State Office on
the Deep Creek Mountain Area. The purpose of the meeting was to discuss
the options available for the future protection of the values identified
with that area during the emergency withdrawal. Discussions centered
around two options that may be available.

1. Protection under interim wilderness management, and 2. Extension
of the existing withdrawal beyond three years.

It was determined that protection under interim wilderness management
is required. We must do this since the area will fall out as a WSA.
In fact, more than the 27,000 acres must be studied. This does not
preclude extension of the withdrawal.

Protection Under Wilderness Interim Management

Under interim wilderness management, we are required to protect only
the wilderness values of solitude, unconfined recreation, and natural-
ness. By assignment from Max Nielson, I discussed the topic with the
Regional Solicitor. He pointed out that interim management for wilder-
ness has not been tested in the courts. He believes it will be.
Interim management does not preclude the staking and filing of new
mining claims. We should expect a rush to the area to stake claims

if the withdrawal expires. If claim staking is not done by Atlas
minerals, it will be by other speculators based on the interest shown
to date by the Atlas Company. We will not be able to control this under
the 1870 mining laws. The draft guidelines state that discovery and
location work will not be prohibited (page 15 9.b.). Also "Patents to
mining claims will continue to be processed and issued in WSA's"

(page 15 9.c.).

CONSERVE
AMERICA’S
ENERGY

Save Energy and You Serve America!




The interim management guidelines use terms such as temporary impacts

and undue degradation to wilderness values. Many of the examples pro-
vided in the guidelines of activities that may be permitted could if
properly controlled, protect most wilderness values but would not provide
any degree of protection to the unique ecological values we have identi-
fied with the area. For example, temporary roads are allowed. Any
structures or facilities that could later be removed would be allowed.

The guidelines should be applied equally to all WSA's. It appears that
due to the identified values in the Deep Creek Mountain Area, we will
want to provide protection in a greater degree than we would be willing
to enforce in other WSA's.

Section 3802.4-2 (access) of the proposed new 43 CFR 3800 "Mining Claims
Under the Gen. Mining Laws" give an operator non-exclusive access to his
mining operations consistent with the mining laws. Paragraph (b) provides
that the authorized officer shall specify the location of access routes,
but it does not say he can deny access.

Extension of the Existing Withdrawl

Since Interim management is required, the withdrawal will only provide
additional protection. In the event the Secretary-of the Interior does
not go along with us on the extension, we have not lost anything except
the time required to submit the report. At the time we processed the
original emergency withdrawal the decision was made that we would inven-
tory to obtain additional information, and we would update our planning.
The purpose for these was to provide the additional justification for
extending the withdrawal. We have funded the inventories but were unable
to update the planning. The inventories have supported our original
report. They have even identified some critical things that fell outside

the withdrawal boundary.

By assignment from Max Nielson, I discussed the question of what would
be required to extend the withdrawal with the Regional Solicitor. He
reviewed both FLPMA and the Congressional Record on the subject. Our
authority for the emergency withdrawal is in FLPMA, Sec. 204 (e).

This section states that the withdrawal "may not be extended except under
the provisions of subsection (c)(1). This subsection provides that
withdrawals which terminate after the date of the act may be extended
"only for a period of not more than 20 years by the Secretary on his

own motion or upon request by a department or agency head." He must
notify both houses of congress no later than the effective date. They
have 90 days to consider it. The Solicitor said it would be required
that we provide the Secretary with an updated report of the 12 points in
Section 204 (c)(2). He did not believe an ES would be required. He
felt a negative declaration could be made.
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I asked the Solicitor if a report is required if the State Director
decided not to ask for a withdrawal extension. In this event, subsection
f is applicable. It requires all withdrawals and extensions "shall be
reviewed by the Secretary toward the end of the withdrawal period. He
felt we should make a report giving the reasons why a withdrawal is no
longer needed.

Wilderness Management vs. Management of an ACEC or Other Protective Designation

Prior to FLPMA under the management of the Salt Lake District, unique
values were identified in association with the Deep Creek Mountains.
Primitive area management appeared to be compatible and would provide
justification for withdrawal and protection of the unique values. This

was supported by the MFP. Withdrawal was the decision and it was submitted
but not acted upon by the W.0. until the emergency withdrawal situation
came up. The intent of management until the meeting on March 16, 1979

has been first for protection of the unique values and then primitive or
since FLPMA wilderness management. This is a departure from everything

we have presented to the public and our 12 point report to Congress.

Withdrawal as an ACEC or perhaps a research study area under the authority
to FLPMA would not preclude management as wilderness. The two are com-
patible. The only problem exists in the interim management and additional
protection that wilderness cannot provide but that withdrawal could
provide. Commitment to provide protection under wilderness interim
management and eventual wilderness designation is shakey at best. A lot

of questions are unanswered about our capabilities, authorities, how
much will the "Interim Management Policy and Guidelines for WSA's"
change from the current draft to the final? How much will 43 CFR 3800
draft be changed when it is final? How long will it take to get these
issued in final, and how well will they hold up when tested in court?

The withdrawal, if extended, will provide more sure proven protection.
It would not open the area to speculative mining claims. It would
eliminate the foreseeable problems and work of reviewing and approving
mining plans, monitoring mining activities, and opening discussions
about access and etc. for assessment work and other mineral activity in
an area where there is very slight chance that mineral values exist in
quantities to be economically worth going after.

Requirements to Extend the Withdrawal

It would be highly desirable to update the planning, but this is apparently
not possible. The withdrawal action is supported by the original MFP
prepared by the Salt Lake District Office, so a new MFP is not essential.
An ES could be required but more likely an EAR is all that will be needed.
An update of the earlier EAR would probably be sufficient. There is




probably very little change if any in the lands report. The mineral
report may have to be revised based on new inventory data. The one
critical thing is the updating of the 12 point report required by

Sec. 204 (c)(1) and even this based on new information should not be

a big job.

Recommendation

I recommend we proceed to prepare for withdrawal extention. Though it
will require some work during the next 6 months, I feel this will save
us work in the Tong run if we plan to continue protection of the unique
values associated with the Deep Creek Mountain Area.

i
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914 - 428-5553

August 8, 1983

Dr. Robert J. Behnke

Dept. of Fisheries and Wildlife Biology
Colorado State University

Feomt@Coililinn s HEOMES 05218

Dear Bob:

It was good to see you at the TU meeting. Thanks for loaning me
your Rio Blanco study. I found it most interesting. (It seems
there is a page missing following the paragraph under the heading
"Stream Modifications". If you can locate that page and send me
a Xerox of it, I would appreciate it.)

I will discuss our Beaverkill stream improvement matters with
my partners (which may take some timer~%"doing) and if there is
sufficient interest on their part, I will get back in touch with
you to determine how you may be of assistance to us.

Best regards.

Yours sincerely,

Gardner L. Grant

GLG:cw
Enclosure




Preliminary Analysis of the Rio Blanco
Ranch Trout Habitat and Fishery

By

Dr. Robert J. Behnke
and

Robert F. Raleigh




INTRODUCTION

A cursory sampling and survey program was conducted on the North
Fork of the White River on the property of the Rio Blanco Ranch
September 27-28, 1980. The objective of our analysis of information and
observations is to diagnose the factors limiting trout production and
propose options designed to maximize the quality of the trout fishery.
The term "quality" can be elusive and perhaps it should best be defined
by the user group -- the club members. In general, "improving fishing
quality" means to increase fish abundance, which can be quantified as
catch-per-man-hour, and/or an increase in the average size of the fish
and proportion of fish in the catch that exceed a certain length; for

example, 12 or 14 inches.

This goal could be quickly achieved by stocking large numbers of
large-size hatchery trout, but to most serious anglers, the word "quality
fishing," is synonymous with wild trout. Thus, our emphasis is placed
on improving conditions for wild trout. The first concern to be addressed

is to determine if the trout abundance in the North Fork of the White

River is food T1imited or habitat limited. That is, would the trout

population increase if food production was increased, or, is there
already a surplus of food that is not utilized because of a lack of
suitable trout habitat? There is no doubt in our minds that the trout
population is primarily limited by habitat and not food. This is obvious
from the high trout density found in the pools created by gabion dams.

These pools have almost certainly decreased food production in comparison




tqﬁfhe fast water riffle area they replaced, but they provide much

needed trout resting habitat that is presently in short supply so trout
can utilize the invertebrates mainly produced in the fast riffles above
the pools. In general, rubble found in riffle areas supports more
aquatic insects than other substrate types. This is followed by aquatic
vegetation, gravel, and large boulders. Sand and silt are the poorest
habitat for invertebrate production. Even in riffle-run areas the

presence of sand reduces the invertebrate fauna.

The steep gradient of the river results in a natural river channel
consisting almost exclusively of shallow, high velocity water with a
rubble and boulder substrate (rock of about 4 to 18 inches in diameter).
Such an environment is good for invertebrate production, but is lacking
in sites of slow, deep water with associated protective cover that are
preferred by trout. The steep gradient and high velocity also causes a
scarcity of suitable spawning gravel (% to 2 inch size gravel) and calm,
protected areas favorable for survival of fish in their first year of
life. The annual flow regime and water quality of the river are excellent
for trout, which indicate some options to increase the abundance of wild

trout.
THE RIVER ENVIRONMENT

During our brief visit we did not observe all of the river on the
Ranch property, but we did examine most of it. Because of the relative

consistently steep gradient, a reach of about % to % mile of river




appears to be representative of the entire river through the Ranch.
That is, the characteristics of flow velocity, depth, and substrate at
any reach is repeated with Tittle significant variation throughout the

Ranch (except for man-made modifications).

The U.S. Geological Survey maintains a gauging and water quality
monitoring station on the North Fork at Buford. The data collected at
Buford is generally applicable to the North Fork through the Ranch
except that flow volume of the North Fork, is about twice as great at
Buford as it is through the Ranch (Lost Creek and Marvine Creek, tributaries
below the Ranch contribute about 40% of the annual flow volume at the
gauge).

/

Figure 2 illustrates the annual flow regimes for 1977 ( a dry year,
only 50% of normal), 1978 and 1979 (wet years with flows 10% to 15%
above the Tong term average). In relation to flows favorable to trout,
the striking feature of the North Fork hydrograph is that even in the
lowest flow period of the lowest flow year, the average daily flow is
still 36% of the long term average daily flow. The long.term average
daily flow is 308 cubic feet per second (cfs). The average daily flow
is the total annual flow volume passing the gauging station divided by

365. The mean daily flow during September, 1977 a low flow year, was

ud 7
12 ofs (347 ot 308 cic ]l

Based on numerous studies, there is a definite relationship between
the annual flow regime and the quality of a trout fishery. The most

critical period is typically the base flow (Towest flows of late summer,




fall, and winter). A base flow of 50% to 55% of the average daily flow

is considered excellent for maintaining the quality of trout habitat.

A base flow of about 25% to 30% is considered fair. The lowest base
flows in the fall of 1978 and 1979 equalled about 55% of the average

daily flow.

The water quality parameters of the North Fork -- temperature,
oxygen, pH, nutrient levels, sediment load, etc. also indicate an
excellent trout environment. If such a flow regime with such excellent
water quality flowed as a low gradient, meadow type of stream, a biomass
of wild trout of 300 to 400 pounds per acre would be expected. Because
of the steep gradient, the North Fork can produce and maintain a trout
population at only a fraction of its biological potential. Between
Trappers Lake and Buford the North Fork drops from 9600 feet to 7100
feet for an average gradient of about 1.5%. In comparison, artificial
spawning channels, designed to maintain optimum flow velocities for

spawning and egg incubation have gradient of .25% or Tess.

STREAM MODIFICATIONS

The action taken of construction of log dams in earlier years and
gabion dams in recent years is a correct reponse to the lack of suitable
trout resting and holding habitat in the natural stream channel. This
"stair-stepping" effect creates deep, Tow velocity water and has been
successful in achieving the desired results -- trout are concentrated in
the artificial pools. A future concern is that, eventually, much of the

pool areas above the structures will be lost from the natural action of




at least one adequate spawning area: should be available between each
pair of dams, or fish must be provided access to adequate spawning areas
Tocated in other reaches of the stream.  The few sites where gravel does
occur are found where the velocity is disrupted and diminished (allowing
the deposition and maintenance of smaller diameter substrate). Such
sites are typically found next to the downstream end of an island and at
the head and tail ends of riffle areas. Such sites can be observed and
ways considered to duplicate these conditions in an attempt to create

spawning areas. Areas near the head of gabion pools (tail of riffle

coming into pool) or near a gabion dam at the downstream end of pools

appear to maintain the proper current velocities that would permit the
establishment of spawning gravel. A gravel bed of two to three square
yards will provide space for several redds. The artificial S-shaped
channel offers areas where spawning gravel could be established, perhaps
with the assistance of in-stream structures designed to maintain optimum
velocities (1-3 feet per second) (Figure 5). The problem associated
with the S-shaped channel is that the banks are not vegetated and the
channel morphology has not yet stabilized. This can result in high

sediment loads.

We found several young-of-the-year brook trout (born in 1980),
averaging about 3 inches. Only two young-of-the-year rainbow trout
(about 1% inches) were observed in small, shallow side channels. Our
cursory observations indicate a probable shortage of suitable spawning
sites but we would point out that with trout reproduction there can be

"too much of a good thing." Streams where trout have excellent reproductive




success and relatively high survival of young are characterized by dense
populations of small, slow-growing trout. Improvement of spawning and

rearing areas should be approached cautiously.

Rearing or Nursery Habitat. During the first year of life, small

trout (1 to 3 or 4 inches) seek protected areas of low velocity where

they can find food and avoid predation. Pockets of slow water with
vegetation, side channels, old beaver ponds, and small tributaries can
provide good nursery habitat. Some of the gabion pools have created

some areas of good nursery habitat but they also contain dense populations
of large trout that are potential predators. The potential for improvement
of side channels and small channels with seeps from beaver ponds might

be examined. The objective would be to create areas of Tow velocity

more than six inches deep with protective in-stream and overhead cover.

In our electrofishing and angling survey we sampled about 100
rainbow trout in the North Fork. Only two juvenile rainbows one year of

age (completing the second season of growth) were observed. Our survey

was much too brief to make firm statements on the limitations of nursery

and rearing habitats, but our observations lead us to believe that there

may be a scarcity of adequate habitat for young trout.

Observations should be made next year on the potential for use of
the artificially created S-shaped channel by young fish. This channel
with some modifications, could become an important spawning and rearing

area.




We originally believed that we could accurately separate wild from
hatchery trout by general appearance (short, blunt heads and frayed,
deformed fins characterizing hatchery trout). We could not do this with
much confidence. Evidently, the hatchery fish stocked were of good
quality and were in the river long enough to assume a "wild"trout
appearance. The scales from nine rainbow trout (six from the "laundry"
pool and three from the "lower pigpen" pool) were examined to discriminate
hatchery from wild trout. The scales of trout raised in a hatchery
typically are characterized by a zone of regeneration and widely and
evenly spaced circuli (due to rapid and uniform growth). Three,
possibly four of the nine rainbow trout were judged to be hatchery trout
and five, possible six were wild trout (one speciment had both regenerated

scales but with "wild" type circuli -- possible a hatchery trout surviving

from the 197X/stock1ng). Interpretation of age from the "wild" scales

indicates that the smallest trout of 104% inches is age 3 (fourth year of
growth), three specimens of 13, 13%, and 14% inches are age 4, and a
specimen of 15% inches is age 5. This is good growth for rainbow trout

in a cold, high elevation stream (Figure 6).

This very limited amount of data would suggest that perhaps 30% to
40% of the late season catch of rainbow trout might consist of hatchery

fish, at least in the "laundry" pool and the "lower pigpen" pool.

If the majority of the members are in favor of a fishery based
entirely on wild trout, we recommend that hatchery trout not be stocked
in the future. With no further stream improvements, the present CPMH
might decrease by about 30%. The common arguments against the stocking

of hatchery fish can be summarized as follows:




1. Hatchery trout are of inferior quality in comparison to wild
fish; the artificiality of "factory"-made fish is not considered to be

compatible with a quality angling experience in natural surroundings.

2. Stocking of hatchery trout can depress the population of wild
trout. This was found to be the case in the Madison River, Montana.
The factufé] content of this statement depends on the density of
stocking and the rate of catch. If stocking density is high (about 50
to 100 pounds per acre in stocked sections) and removed by anglers low
(10% to 15%), then the sudden creation of abnormally high densities
would Tikely result in a stressful situation on wild fish causing them

to abandon their territories and increase natural mortality.

3. Hatchery trout breed with wild trout leading to a "weakening"
or "dilution" of the wild population by making them less fit to cope
with the harsh environmental conditions. Theoretically this may be a
problem, but under natural selection, very few hatchery fish will

survive to reproduce. In each generation the environment acts as an

effective sorting device, eliminating less fit genetic combinations.

4. There have been a few cases where hatchery trout have intro-

duced disease pathogens into wild trout populations.

We recommend that the quality of the fishery be monitored in 1981
during June, July, and August to document an average catch-per-man-hour

and size of the trout caught by species. If some members believe that




stocking is necessary in 1981, stocking should be Timited to\a'section
of the river witﬁ only a few of the most accessible pools. This would
allow for both a wild trout and hatchery trout fisheries as a comparison

basis for an informed management decision.
THE LAKE FISHERY

We fished in the lake briefly and caught several brook trout
averaging 14 to 15 inches and several cutthroat trout of 15 to 17 inches
(and one rainbow trout of 14 inches). The condition of the trout in the
lake is excellent, denoting an abundance of readily available food
(probably consisting mainly of the amphipod Gammarus commonly called

freshwater shrimp or scud).

The cutthroat trout found in the lake is the fine-spotted Snake
River (Wyoming) cutthroat trout. This particular cutthroat trout can
give excellent results when stocked into lakes because of its wide range
of feeding. The combination of Snake River cutthroat trout and brook
trout will increase the total trout production beyond that possible with
either species alone. This is due to the phenomenon of eéo]ogica] or
interactive segregation whereby each species becomes more specialized

in its exploitation of the resources when occurring in the presence of

other species with somewhat similar niches. This, in turn, reuslts in

more efficient utilization of all of the resources.

We recommend that stocking of young Snake River cutthroat trout be
made every other year. A stocking density of 3,000 to 5,000 two-three

inch trout should be sufficient. The physical features are present to




create spawning sites in the inlet channel to the lake by structures

des1gned to mod1fy f]ow ve10c1ty so that c]ean gravel beds would be
h $ this wer d ¢

maintained. A,Sbme contro] of spawning popu1at1on size might be needed to

wot be v %5 2r 9, bt

prevent the improved spawning conditions from causing overpopulation and

stunting of brook trout in the lake.

The introduction of crawfish into the lake might be considered.
The crawfish, if it could become established, would provide a Targe food
item and would promote rapid growth of large trout. If crawfish became
abundant, four and five pound trout should become more common. Crawfish
can also exert effective control of rooted vegetation. Biological

control of vegetation would be preferable to chemical control.

A small, red-sided fish is reported to occur in the lake. We did
not see this fish but we would like to know what it is. If specimens
could be obtained and preserved or frozen, we could identify the species.
In general, introductions of "forage" fish into a trout lake is an
unwise management practice. Most minnows eat the same invertebrates
that trout feed on and, when abundant, these "forage" fish can greatly

decrease trout production.

The mottledsculpin, Cottus bairdi, was identified from the river.

Although the sculpin's diet is similar to that of the trout,and sculpins
prey to some extent on small trout, they are a preferred food for larger
trout. We do not consider the sculpin to be any threat to a quality
trout fishery. The sculpin impact on the trout population is probably
negligible either as a predator-competition with young trout or as a

food source for adult trout.




REGULATIONS

We do not have sufficient information on which to base recommenda-

tions for the type of regu1at10ns,dé§ighed to maximize angling quality.
Regulations based on scientifically sound data should be a priority for

a future fisheries management policy. We assume that most members
indulge mainly in a non-consumptive fishery (releasing all or most of

the catch) but some of the members all of the time and all of the members

some of the time want to keep some fish to eat.

A self-sustaining trout population in a good environment can sustain
a considerable harvest by angling without significant depletion of the
population. This is due to the fact that angling mortality and natural
mortality are largely compensatory. That is, the more fish killed by
fishermen, the fewer that die from natural causes. A population with
good recruitment of young fish and high production (for example, where
the biomass replaces itself annually, the production/biomass ratio is
1.0) can sustain a relatively high yield to the creel with only a short-
term depletion of numbers. For example, a fishery that averages a
biomass of 100 pounds of trout per acre might yield a harvest of 25 to
50 pounds per year and in the following year the biomass and- size-age
structure might remain unchanged because fishing mortality has rgp]aced
natural mortality as the main source of total mortality (Figure,;). A
good rule-of-thumb is to watch the CPMH and the average size of fish

caught. A noticeable reduction in either is a danger signal.




Information would be needed on recruitment, production, size-age
structure, mortality rates, angling pressure, and angler preferences,
before the "best" type of regulations could be proposed to maximize
angling quality. Types of regulations that can be considered include:
1) a minimum size 1imit (all fish below a certain size be released),
this insures that all fish have an opportunity to spawn; 2) a maximum
size 1imit (all fish over a certain size released), this will stockpile
large fish fora trophy fishEP;nd 3) a "slot" Timit (all fish between

certain sizes be released -- for example, release all fish between 10

and 14 inches) a combination of the above. Each type of regulation is

designed to work best in response to certain combinations of the inter-
action between fishing pressure, population dynamics, and the desires of

the fisherman.
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20,000 fry hatch

July, 5000 fingerlings 2500 die (50%)
survive to September = 100 1bs.
% 2500

AAAAS

1000 die (40%)
= 500 1bs.

500 die (33%)
= 600 1bs.

500 die (50%)
= 750 1bs,

300 die (60%)
= 700 1bs.

125 die (63%)
= 400 1bs.

almost 100%

200
S 75 r:mrlath
= 300 Ibs.
— >V
v v

AGE 0 1 11 VI + older fish
AVERAGE SIZE 3 in. 8 in. 12 in. 15-16 in. 17-18 in. 19-20 in. 21-24 in.

TOTAL WETGHT 10 1bs. 600 1bs. 1000 1bs. 1500 1bs. 1000 1bs. 600 1bs. 300 ‘1bs.
(Biomass of

age group) Some fish spawn

for first time

Figure 7. Hypothetical and idealized size and age structure of a
trout population at the end of the growing season.

Assumptions for this model are that natural mortality rates are
relatively low, growth and reproduction are good to excellent. Anglers

remove only surplus production, 80% or less of the average annual

natural mortality (overexploitation does not occur). In general angling

mortality can substitute for about 80% of natural mortality (about 20%
of natural mortality is "density independent" and would occur depsite

angling mortality).

Overexploitation by anglers will occur if the number of trout

removed by anglers equals or exceeds the numbers in the surplus production.
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i Regional'Director, Vater 2nd Pdwer Resources Serv?ce
Lower Missourl Region, Denver, Colorado
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From: Area Manager, Fish and wildlife Service,
i Salt Lake City, Uteh o ;

Subject:~~Blologicélu0p75féﬁhfor Colorado - Big ThomésSh“Pfoject,‘m~
Colorado i e i ke

In response to your November 9, 1980, reguest for formal consultation on the
Colorado-Big Thompson Project, this biological opinion hes been prepared as
prescribed in the Section 7 lnteragency Cooperation Regulations (5OLCRR =
Lo2), published in the January 4, 1578, Federal Register and the Endangered
Species Act, of 1973, 16 U5 ¢ ilssldietisedy

BI1OLOGICAL OPINION :
The continued operation of the Colorado-Big Thompson Diversion Projech 15

ot Hikelyito jeonardine the continued existence of the bald eagle (Halieeetus

. Yeucocephalus), whooping crane (Grus amerlcana), peregrine falcon (Falco .
pereqrinusi, Colorado squawfish (Ptychocheilus lggjus), bonytail chub (Gila
elcaans), and humpback chub (Gila cypha). : e ‘ :

2. - - J ; g :
.V When the Colorado River Fishes Study is complete, we may wish to meet-with
| your agency and discuss modiflcation of all WPRS projects operation for the
! preservation of endangered flsh species. ;

Project DescriEtIon

-,

The Colorado Big-Thompson Ero eot {Caiysic Yocatéd in Grand, Summit; and

I arimer Counties sin north &ori ) Colovado. et divertswolen from

the Colorado River and its tributary Willow Creek in Grand County and

cends 1t via 2 transbasin tunnel to the Big Thompson River in Larimer
County- fnithe Colorado River watershed, the project includes Granby and
Willow Creek Reservoirs Shadow Mountain lLake, and Grand tzke. - Water from
Willow Creek Reservoir lIs pumped to Granby Becarvoie. i iMameriing Cronby
Reservoir is pumped to Shadow Pountain Lake, flows through Grand Lake and
then into the diversion tunnel o the eastern slope.: Storage capacity of

i 1o Creek Recervnirical 0,250 =are feet while Granby Reservoir is 542,500
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. acre feet. Another part of t$ie CBT project lsithe Green Mountain Reservolir
on the Blue River In Summit County. This reservolr ls Leed t6 replact wetel
which Is dlverted from the coloinde Riven asivell as poHsl generation. This
reservolr has a capaclty of 152,000 acre feet 52,000 of whigh s for
replacencnt pUBpPOSES , and 100,000 is for peaking power production. This.
water is also avallable for replacement purposes. The Colorado-Big Thompson
Project provides supplemental water to some 720,000 acres of land. :

In addition to irrigation, the 260,000 acre feet of water diverted to the
east slope annually, is used for munictpal and industrial purposes and power
production on the eastern slope. : e

Basis for_DEthon

Colorado Squawfish, Humpback Chub, =nd Bonytail Chub

These specles were OnNce abundant throughout the Colorado River System from the
Gulf of California to southwestern Wyoming. Presently, the squawfish is limlted
to the upper mainstem and mejor tributaries of the Colorado River System. The
humpback chub and the bonytall chub are found only in limited areas within the
system In Colorado, Utah, and Arizona. The primary cause of decline for these
fish species is human alteration and degradation of the river environment.

‘ajor Tmpoundments, and water diversions have depleted water supplies and
altered temperature, turbidity, and stream flows, thus reducing habitat for
endemic fishes. e

A less important causeé of decline may be the increased number of exotic
fiahes, bub this increase in ewoblics also 5 @ function of habitat changes.
Although correlations exist between declining native £ish populations

and increasing populations i exatic Tishy Lotk and effect are not fully
understood. However, ve believe that fewer exotic fishes would be present
if the river more closely~reéémbled its natural state.

Although we do not know 2ll the specific requirements and distribution of the
Colorado squawfish, humpback chub, and bonytail chub, we are rapidly gathering
additional information on these three species; &s well as the razorback sucker
which is also considered in 2 precarious state but is not under Federal
protection. knowledge of these fishes has been Vimited partly because they
Leve been oF little interest io cociety untll recent years. Also, these
fishes are Aifflcultl to (ceptureroy cbserve because the waters they inhabit
_are usually oW Ftispd turbid, and access 1S limited in many of the canyon
reaches. ' :

A Colorado River Fishes Investication Team was established in April 1973.
This team Is staffed with Fish and Wildlife Service (F\S) personnel

and bes funding from the FWS, Water sndiPowerillesOUices Sepvice (V?RS),

and the Bureau of Land Management (BLK). Other peiticiDehis 9l the Utah
pivision of \ild1ife Resources and the Colorado pivision of Wildlife. Major
_ objectives of the study are to learn sdditional Vife history requirements
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of the listed fishes. Because WPRS and BLM are providing funds, most of the
fi 1d viori Is in the Gicen and Colorado Rivers vhere the fishes reproduce and
where Impacts from WPRS and BLM projects will be the greatest. Information
obtalned durling the study via fleld, lsboratory, and hatchery vork will make
it pOSSIble to provide speclfic recommendations to malntain and develop more
favorable habitat for the 13<ted fishes ip the Green and Coloradeo RiVETS.

Reports show that the squawfish, bonytall and humpback chub have been
declining throughout the Colorado River drainage. Halever, tecenb ins isURVESs
have identified populations of squawfish and humpback chubs in the Black Rocks
area of ‘Ruby Canyon and in the MWestwater Canyon along the main Colorado River.
Ldditionally, the Valter Malker Mildlife Area, just downstream from Grand _
iJunction, Colorado, has historically supported numerous squawfish. Several o
‘investigators have readlly captured squawfish in this area In recent years.

Capture of endangered fishes in this area has been 5poradfc but with enough -

" frequency to sugoest use of avallable habitats by these Fish. Until recently,

- occurrence of endangered fishes above the Highline Diversion was questionable
because the diversion may be a fish barrier and has been in place since 1903.
Also, several collection efforts had falled to capture endangered fish in this
area. However, during the summer of 1280, the FWS captured 14 adult humpback
chubs in Debeque Canyon a fevi mi les iebove this diversion. The extent and exacy
distribution of this population is unknown but its existence a2dds significance
to this river section. Protection of the population strongholds throughout
this entire ares DIy CONCEDR i< essential for the maintenance ang recovery of
these endangered fishes. :

A continuation of the historical operation of the Colorado-Big Thompson Project

will not jeopardize the continued existence of the tolorado saquawfish, humpback

chub or the bonytail chub. © The CBT project has Leen jniexisicnce STRCE the
early 19L0's. The first transbasin diversion took place in yok7. . Since that
time, there is evidence that the Colorado squawfish and the humpback chub have
successfully reproduced in the Colorado River and appear to be maintaining
their numbers, albeit much lower than what is nesded to FemONE them from the
endangered species list. At the present time we have no evidence of bonytail

" chub reproduction in the Colorado River. Without any increased diversions

|by the CBT project from the Colorado River Bocin  there [oinoins sl to

=ssume that the continued historic coeration of the project would result
in a2 further decline of these species. ;

Pereqrine Falcon
beregl e Jir

Continved historic operation of the Colorado-Big Thompson Project will not

jeopardize the existence of the peregrine falcon. The pzregrine is found

a]ong,ths'Colorado River and on the east slope project arcas at all times

of the year. The possibility exists that one or more eyries are located

between Grand Lake and the Gunnison River; however, the location o1 any

specific nests is not known at this time. The continuecd historic operation
s

o S
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of the proJect will not cause a decrease In habltat which the peregrine s =~
dependent upon for Its exlstence. ; o

Bald Eagle

Most bald eagle use in Colorado is by wintering birds. Hajor concentrations
are found along the Green, Whlte, Yampa, Colorado and South Platte Rivers.

A group estimated to pezk at L0 to 50 birds .is located along the Colorado
River between Debeque and Silt, Colorado. Thls area also contains three
nest sites at which eagles were observed In early 1980, but which produced
no eggs. Lesser numbers of bald cagles winter at Green Mountain, Shadow
Mountain, Granby Reservoir and Grand Lake. Continued historic operation

of the Colorado-Big Thompson Project will not jeopardize the existence of
bald eagles. Essential habitat will not be impacted by the continued
operation of the project. ; : :

Whooping Crane

Whoopling cranes are seldom found in the South Platte drainage in Colorado.
However, the Platte River and associated wet meadows in Nebraska are ;
Important resting and feeding areas for migrating.cranes. The increased
flows in the South Platte River as a result of the CBT project may have,
helped to maintain whooping crane critical habitat along the Platte River
in Nebraska. “The continued operation of the Colorado-Big Thompson may help
to maintain hebitat for the whooping crane in Hebreska. : :

It should be recognized that this biological opinion covers the continued
historic operation of the Colorado-Big Thompson Project. Should there be any
change in project operation which may affect any endengered or threatened
species, it will be necessary for you to consult with us again.
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ments numdered 10, 29, 50, 81, 101‘102 10

L 115,718, 126,127 iand B1g1 0 0

- "Thet'ths Housa recede from. lto dquvre»-:-
-ment ‘to*the ‘amendments of the Seopate.
numbered 2,5, 11; 14, 18, 21,008 033838 1 35
H40,.410275 59 63 5] "7 19, 89, 80, 92, 97;*

- 98, 104,113, 117,.120, 121, 122, 1”5, 129 and:
130, and.azgre2 to the same. e Lo
An\x,nd”)ent numbered 1: That the }Zo‘ua:a
‘recede from its L.isp:"eumant to the amend--
ment of the Earate nurmbered 1, and ¢ agree
to the sams with = an amendment, as follows:
“In Meu of tha surm proposed by sald amend-+
ment iosert 3343, Elo 000", f‘.l’)d the Senato.
agrea .to. thessama.: 2 e

--Amendment xu.mbercd 3 'I‘h'at tha Iious
recede from its d‘mgne.n,nt to the amend--
ment of the Senate numbered 3, anad ngree to .
the-samb with an amendment;,. s follows:
In leu of the sum bropos=d by sald amend-
ment lrx.,ert"'slos G0, 000"' and the Senate:
ngre# to tha £AY. ;

'1971;- a5 arended (16 U.S.C.
5M15503,°5) 31 230 OGO to remaln 'wanable»
‘until EV,):nded Rt G

mendment - numbend 26T hata the
‘House recede-from its disagreement to the -
amendment of the Senate numb?rcd 26, 8nd
agree to the seme with an n“neudment as
follo In Mew of the sum namead by .:md
amendment insert *‘s "’(‘0 000”; end- th:, Seu-
at& egreo to the same. 2 W

*Amendment numoe:ed 272 Tlnt the Hou
receds from its disagreemant to the amend-
ment of the Senate numbered 27, and agree-

- to the same with an amendment, as {ollows:
In leu of the sum pro,)osu‘ “by satd .amend---
‘ment’ insert - 4'g43, 367,600 .and the Senste
ngrec_ to the same. BR < L 5

“Amenidment nuinbered 36: Tlmt the House; -
Yecede from its-disagreement to the ainend-
ment of the Senate nunnbered 35, and agree
to-the same with an amendment, as Iollov-s
In leu of the sum proposad by sald amenc
ment iesert “$107, CO1 00u" and the Senato
.agree to the same, v - -

Amendment numbered 1a That the House
recede from its disagreement to the amend-
ment of the Senate numbered 43, and sgree
to the same with an amendment, as Iol!o WS e
In lleu of the sum proposed by sald amend-.
meént {nsert * $139,128, GLO”' .and the Senate

° egree to the same,

22, Xa e ey € 3
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- ‘That < the-
wo recads fromn ita disagresinent: to- the .
fmendament of-the Senate numbered 46, and -
Loren to the same with an- amendment, as
gllows: I llewv-of the
wendment-insert -*31C7,733,000""
b2nate agrez 1o the same,. .- f.n
Amendment numbered 48:; That t

s and-

the

o House-

-
h

ececle from Its disngreemant to the arnend— -
pent of the Senato humbered: 48, and agree -

o the same with an amendment, 8s follows=

n lleu of tho sum provosed by sald. ameng— -

rent Josert -*393,833,

gree to the same. - IR el
Amendm2nt numbered 45 That the House

=cede- from- 1ts disagreement to the amend

CoO”; and -the-Saenater

. < e i

and- the Senate

gree to the same.. ;2 -2 Sl
Amendroent numbered 51: That tha House -
scede from. 13 disagreement to-the amend—
ent ol the Senats numbersd G, and. agreer -
o the sare with an amendment, as follows >

n Yew of tho sum proposed by sald. artend—:-

rent Inszrb '3812,739,0600"
oree to the sams...- . .
Amendment numbe

and the Senate-

r2d 53z That the Houss
ecede from s disagreement to- tha amend~-
penk of the Senats numbered. 53, and. dgres
o the same, with an.amendment, as follows =
3 lleu of ‘the malter.: posed. by sald,”
raendment Inserks ¥t : s

EasTEaN INDIAN LanD Crars

Yor payment to the Eastern Indlan Yang’
Clatms Settlemant. Fund,
ain availeble untir o
and clatmas of the Passamasquoddy Tribe; the
Penobseot - Natlon, . and Houlton ' Band:- of
plallszet Indians in tha State of Malne:

And ths Sengte ogres to the same. -~

Amendment: nurnkered 58: That the Ho
[ecede from i3 disagreement to the ame

ent of the Senato numb

the samsa with an amendment, 2s follows="
Ueu of the sum proposad- by sald a -
nend Insert -'372,284,000' ¢

2120 to the same, st s 24 L

Amendment numbersd 57 That the House
ecede frowm. Its: gisngreement- to the amend
ent of the Senats num
0 the samne with an amendment, as rollows:
u llew of. tha suny proposzd by
nent insect -“$68,600,000";:
gree to the same,...-

Amendment numbared, 08
ecede from.its disay
rent of the Senate nurabered 80, and: azrew-
o the same with an am
2 llew of tho sum broposed by sald armend-
eat Insert ¥$18,318,000; ana the- Senats

Cibolthelsarm sl Ui S i

Amendment rumbered 61: That
ecede Trom 1tg Qlaagreem
nent of the Sepate num
O the same with an

3r

xpended, to.settle-the.

ot B s

t

belesd
2re 58, end ngreo .

W

-2nd the- Senate -

: That theHousa,

the Bouse
bered 61, end agree
2mendment, as follows s
o llew of ‘the surmn Proposal by sald amend-
ent Insevt '$37.819,000"; and the. Senate
gree to the sama, e S
Amendrent numbered 63: That the, Housa
tcede frorn Sty disngreement. to the amenc—
ent of the Senate numbere,
0 the same with gn amendment, vs followss,
It Heu of the surn Proposed by sald amend-
ment insert “5122,200,000"r anq the Senate
tetee Lo the same, Sl e e
Amendment numbered 60:Tha
ecede fror Its diseyr

£ the House -
eement to the amendg-
2ent of the Senate numbered 83; and agres.
O the same with pn smendment, g5 follows -
n llew of the sum proposed by sald amend-
nent insert 573,118,000 s and. the Senate
aree to the sarme, s T i
Amendment numbited 70
cceds from Ity disagreeme
ent of tha Senate my
2 the same with o
o llew of the

ZThat the iTouse.
nt to the amend-.
mmbered 70, and agrea-
n amendmeat, as follows:
sum proposzd by satld amend-

sum proposed by-sald.:

. azrea to the sama. -

$31,500,000; to- rew-.

<. followsz In lHew of the sum propozed b,
tse -

menda-

camendment. Insert -*3117,6:
Dered 57, snd agree

sald amen s

teement. o the amen-—.-:

endment;, as Tollows -

ent to the amene’ the Senute agree-to-the sagwe.” ™

A4.98,.and egres

NGRESSIONAL:RECORD - HOUSE

and. the.-

ment; -Insert-.“$66,136,000""
2 €

agree to the same, -2, W3¢ sl Feult

S Amendment numdbare 71 Thab the House--
ecede-from 1ts flisagreermnent to the-nmend-

‘meut of the Senateo numbered 71, ard agrep

to the same with an amendment, u5 follows:s,

Senate -

- XInrlleu of the sum propossd Dy sald emend-—

.ment-insert “3873,8

2gree to the same, == ~-41 Sk
-* Amendment numbzared 727 That the House -
- recede from-Its disagrezment to ths pmend- -
ment of the Senate numbered %2; znd agree
‘to the same with nn ameudment, 25 follows: ..
In lleu of the sum Propose by seld amend-.
" ment lnsert *'3197,262,000°%; i

o

* Amendment numb-er_e'd"ﬁ “That'thé House.
recede. from Its disegrzement to the amend-
~ment ol the Senate numbered. 73, nnd poree .

. to the same with an amandmant, as follows:

‘In llew of the suwa propesed. by sald amend-
.ment Insert.”’$378,586,0007; an

agree to.the same..~ <o L. s
7. Amendment nuxbered 752 Th

at the House

ment of the Senate numbered 75, and agree...
to.the sams with an sxwrendioent, as follows:. :
1n.lieu of the sum proposed.dy sald anyend-- .
.ment insert “$353,662,000"; and.ths Senate. .
sgreo to-the same. . o e X Sieedy
;. Amendment.numdbered 83 That!
recede from. its disagresment. £o tha amend-
~ment of the Senate numbered. 83, and agreo.
. to the same with an.emendment, as.follows
In lleu of the sum proposad by sald smend-.
‘ment. nsert $423,300,C00; andy, thi
agree to the seme..,. 7 % ¢
=0 Amendment: numbirad (1037
“¥ouse receds from iis disagreement to. thed
smendment ol the Senate numbered 103, ana:
“agree to the same with an:nmendment, as °
y sald. -
& Sen~

-emendment fusert ©'$12,857,000, and th
ats egree to the same, -, 5 Lehii o 5
<. Amendment’ murobered *105: 1 That the.

Houss receds from its disazreement -to.tho.
ndment of the Senats numbered 105, and i
UBgree to- the sate with' an smwendment; n3 5

follows: In Meu of tha sum proposst by salad -
3,000 ndithe
" Szuate agree.to the same., | - 2aie

CAmendmeat ‘numbered 10 =That.the -
- House recede from its Aisagreement. tos the
_emendment of the Senate numbered 107, and--
- agree to the same with sn amsnodment,. a:

came

ATe

-#-follows= In Uen of the sunt pronosed by said

. amendment Insert “$7,539,0007;.
‘ate agree to thasame.”, 7 | L
7 Amendment “nurebered “100; 7 That!l the.
"House recede from-Its disagresment to tha. -
:amendment. of the. Senate numbdered 109,, -
end agree to the samne with an araendment,.’
a5 follows "I New’ of the sum proposed. by,
sald amendment Insert “$24,314,000 Jand’ °

and the.Sen~

_Amendment numbered X11: Thetthe:
. House recede from lts disagreement -to the -
amendment. of - the- Senate ‘numbered 111,
and- agree-to-the same with en asmendmendt,..
as foilows: In.llew of the sum propesed by
sald’ amendment Insert “$125,860,000 nd. .
the Senate agree to the same: * g, =
- Aroendment numbdered 112: ThatTthe:
House recede from Its disagreement to- the
amendment of the Senate numbered 112
and agres to the same with an amendment;
- 28 follows: In lewr of the sum propesed” by
sald. amendment insert *3113,960,00 and’
the Senate agree to- the same, 2
Amendment. numberad - 116:" That’ the: |
.House receds fromy fts-disagreemsnt to- the-
amendmesy of the Senals numbered 116, :
and agree to the sams with an ameandment,
es-follows: In llewt of the sum proposed by
sald amendment fosert “313,450,000™ and’
the Sennte sgres to the somp, . o.02 B
Amendment numbered 1233 . That' the
House recede from its dlsagreement: to. the-
Aamendment of tbhe Senate numbereq 123,
and agree to the same with pn emeudment, .

receda. from its disagreemsnt.to the.amend-..

B -
the House * -

“ - JoINT EXPLANATORY ST

L

‘ mine n more

; " Nove 20,71 030 -

85 follows:. In-lleu-of the sum prosos
sald- amendment Insert. 32,413,000
ths Senute agree to the same - .
= The .conmunltiee of "confers report- in
d reement amendments numbersd 6;° 1
15 168178000 2925 SO Ao I L
37, 42, 43, 44, 52, 54, 55, 58, 62, 64, 65,
67, 74, 78,:80, 82, 84,.85, 83, 87, 83, 91,

4. 95, 96; 99, X100,.108,-210,+ 113, - 339, .}
237 133, 35, and 1350 s

7 -2 YaTs

mber

CrazzaNcs D. Lo
R_ Do~Ncax: -
~ {except a3 to-nmenda
<% -menk Now, 11},
JOFIN B MURTHA, . &
Noeyan D. Dicks,
Jayis LoWSrerzy,’
Joszpxt M. McDaoz,
> RALPH S. Rzcutra,_
w..SnvIo O. Coxnre. 5
Janagers or e Perl-of the House:.
»* Rovzzr C. BYRD,
BIRCH B reiits = -
J. BENNZTT JOANSTON
3 WALTER D Huopies
‘Par Lrargy, i
DenNzs DaConeryy
QUENTIY Burdlc 3
JouN A, Duozxry,
TED St=vENS;
Mriurow B.. Youx:
> MARK. HATFISLD, -
HENRY Berision,
TJAMES A: MceCruxzg; & =
‘Managers on the Pari of the Senad
- a6 el ST 8,400 §

35
P i

52

o3 e s

TE>
» " CoMMITTEE 07 ConezasNem: =
-*The- managers: on'the part 07-the Honse
end the Senate at the conference on the s -
agreelng- votes -of the ‘two Xouses on--the -
amendments of tha Senste to the bl (2.3
7724}, making- appropriations- for-the  De- -
partment of the Interlor nnd Related Azencisie
cles for the fiscal year ending’'Sentember 30,
1931, ana for other purposes, submlt the fol~"
lowing Joint-statement to tha House and the
Senatein explanation of the eifect of the pcs”
tion agreed upon by the manazers and rec-'v
ommended fn. the accompanylng conference
report= = t ;
TIILE I*-DEPARTMENT OF THE INTEX
BUREATL 6@, LAND MANAGEMENT
Amendment: No.. Xz Appronriates 3343,062,—
000 for managemens. of lands nnd.xesources i
instead of $349.662.000 ns propossd. by the °
House and $339,162,000 ns proposed by the . :;
Senate. The net docrease under the amount”
proposed. by the House cons!sts of the Yol -
lowing: decreases of $300,C00 for coal leasing:
$262,000. for geothermal leasing; . $2,400,000.
or energy offshoere (environmental studles) .
$3,000,000 for soll;. water, nnd ale manages-
ment (Federal waterrights); $500,000 for 1aw ™
enforcement; $100,000 7or egual employment
opportunity; and increases of 3100,000 for °
recreation resonirces; and $700,000 for with~ D
drawal revlew and processing. - e
The-managers are' In agreernent on the
following: That $500.000 be transferred from: -
energy-related realty to the roaenergy Sec- -
tor- to meet changlng workload demands;
and that the Bureaw make avallable sufi-~
clent funds In ¥¥ 1931 for necessary studies -
8t the San Simon watershoq projact to deter- -
appropriate dam slte. -~ Shes
‘Amendment No. 2- Appropriates $14,768,~ -
000 for acquisition, construction, and maln-"" -.
tenance:- as Proposed by the- Senate instead
of S11,568,000 as preposest by the House. - - ..
-Ameninent No, 3 Appropriates 5103,000,--
COO for payments In leu ol taxes instend o~
$85,000,000 as proposed. by tha ouse ana-
8108.000.000 as proposed by-the Senste,
Amendment No. 4r In Yeu of the sum
named by said amesdment, Inssrt the Iol-, °
lowing: #$58,200.000, -« :- o~ e ot -

e Frvyee

OR.
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. “Amendment-No6.w 13: -Provides- $80,211,000 .
Appropriations Committees of the Houss and.. for the. Natlonal .Park.:Service ‘Instead of .
Senate will undertake- & thorough review of = $103,011,000 as .propoesed -by-the Iouse and
the effect of the grazing amendment on graz--..§59,321,000 as proposed by.the Senate. The
ing lands to determing . whether future 1ez- nes. reduction - below-. the’ House

1slation is needed. 2 RIINATA

The Ynanagers are in:agreement.tha

includes , Houses of the Congress.. B
% decrexses of $300,000 in presuthorization and ... It Is the express intent of the meanag2rs-

~and Wildlite Sexvice. Th funds are avall~

-:ab‘.c only for those areas-Qeslgnated by the
S Alaska- Natlonal--Interest -Lands- Conserva-
“tion Act which has been- prssed by bo

"

The managers are concerned with-the cur~ . $253,000,000 for Redwood NP and Increase of --that this money be concentrated on Imin-

rent nze-thodor appropriating funds from the- -$1,5C0,000 for New -River NR, and $1,000,000 .
O & C account.-Presently; monles -are-ap~-.for economic and spaclal stu for Redwood
propriated from the account hased upon pro-- . NP, . T = s Sele :
jections of 25 percent-of cwrrent. fiscal year ,gr«:g\mendment_No.f 4: Taie

timber.sale recelpts;presenting & yecurring.. guage that prohibited use of other. Federal

cllrlicxx}t;/ for the BLM.and Congress t& oper-~ funds as n match for Land and Water Cor
A 2 ervation Pund grants to states: o

te ‘a sound, well”planned- programd s
" The managers recommend the administra- -~ Amendment No. 15 Reported:in’ technical
tion, consider-that subsequent approprlation .dlsagreement.The managers on.the part
flls fund.the O-& C progrmn'-based-upon'_:_,‘t‘ne Frouse will offer & motion to recede and |
rlor year timber:sales recelpis ‘deposited 1 -concur in~"the- amendmment.ol. the Senate .
removing the speculation .. which providas that reventies from recreation
so-much. of - the-current . fee collections.shall hersafter ‘be-pald into.
3 he Land ancd. Water Conservation Fund. .
Amendment No.'18: Reported In technlcel
25 proposed by the Senate. w= Lig e X -dls;gremegt;::’:(‘he:managers-o:pthe part of
LAmencment Noi6:-Reported 1’ technical _.the House will-offer a motlon to recede and -
disagreement.. The-managers on the part of-. concur -inlthe ‘amendment ‘pf- the Senale
tnhe: House will ofier a-motlon. to recede and. _which; guthorizes. the Secretary -of-Interior

N

oncur in‘the-amendment. ofithe Senate-, to ‘seek: and ‘acquire lands for-the’ Xaloko-.

¥ ~ 2
Deletes House langu

....SOUrCO values.,

-“Jowlng increases:
> and visttor facilities at Maxwell NWR, N.2L,

-eral's-menagement, search ‘and rescue, the-
preparetion of management. plans and int-
tial Inanagement functlons. No- funds ‘are
Uintendad to police non-Federal activitles In-

the new areas except:where there Is & ds-

monstrably serlous. threat to signlfi

S

~Amendment No. 18: Appropriates $8,500,
000 for tne Natlonal Wildilte Refuge Fund
~‘as proposed by-the Senate fnstead of $9,~
- 500,000 &s proposed by the Hous L

cant re
i -

-~ -~ Amencdment No. 19:7 Appropriat

- 897,660 for construction- and enadromous
“fish -instead of $34,581,000 as proposzd- by
“the House and $40,405,000" 2s proposed by,

he Senate. The increasg over the gmount
: proposed by- the House -conslsts of the fol-
$186,000 to replace oflicg

181,000,000 ~for -anadrormous’ fisn gronts to

-which provides that.an.appeal of »g'my-pro..',’Honokahnu NHP-by acqulring Federal sur-.. States, - $100,060 for -high .priorlty enewgy.

‘plus lands: of equivalent ‘values~{rom. the
of 10 per cent-be suspended pending finai GSA and. then exchanglng those lands witn g
sction on ths sppeal and prohiblting the Bu- he owners of the Jands to be acquived for the -
reaw from-raakling funds. avallable to deter- .. SR
mine. the.sultability- or - nonsultability for: UNITED STATESY FISH ~AND  WILDLIE
wilderness on which a s xperiment sta- AT N e i
tion is located. R

posedt grazing allotment reduction in’excess

4nt. No, i7: Raported 1o technical --

the Iouse will offer & motion.to-recede and
A concur’in ‘the amendme=nt of the Senate
“Arendment No. 7: Appropri with en amendment: providing $225.566,000 -
00 for.salarics and expenses instead of §15,~ for ‘yesourcs management instead of $225,7
5,000 as proposed by the House and $16, 2 8351,000.a3 proposed by the Housz and 3225
Ob5.000 s . proposed by the Senate. fhs -42:1000\a5 Proposed by the Senate. The man-
thoroase Over the mmount proposed by the -Ba¢rs on’ art of the Senate. wlil move
“Youse is 5225,000 to continue & contract with to-concur in ‘the amendmant of the House
shington State Unlversity for study of the : to the  emendment of the Senate..
otte Village on the Makah reservatlon., -"The net increase. over the amdunt pro-
- Tne total armount svallable lucludes funds ~posed by the House consists of the follow
nec ry to.conduct. s feasibllity study ot=: ing Inereases. and decree

= BERVICE .

lisagreement. The managers on ‘the part of -

increases - of .. of baving-funds e

5

_conservation items for the Leetown Labora-

tory, .$1,250,000 for an adminlstratlve end

“: yisitor facllity for the Upper Mississlppl®
L-River NWR at MacGregor; I, §700,000. for - -
s destgn of a fish hetchery for the Nisquelly - i
Fribe of Washlzngton State, and $100,000 for

X 23>
8 water treatment feas
- White River NFH, Vt. = -

‘Amendment No. 20: Appropriates $1,250,—

‘009 for the Migratory Bird Conservatlon LG e
- court In_stead of £2,600,600.as proposed bt
- the House which was deieied by the Sgnate, "

*'The managers request the Congress: end
‘members of. the. dligratory Wwatarfowl Com-
mission to exprass to the Commission . the

strong concern of the Comnlitees on ~Ap--
- propriatlons that the Commission: Is.com=- ...

s mitting to land acyuisition weil in advance
ilable. The managers are

alternztives of the.Xilinols-Michigan' Canal $200,000 for the Instream flow 2nalysis group,. <.2lso concernad thai tho WNature Conservancy

‘and tze Des Plalnes river valley corridor. Tho . $159,000 for expanded wetlands mapping in
Service should work closely .with- industrial-. Alaska, ' 2$250,0007 for ~~Interpretation . and -

: ... recreation previously. provided through a fee

< collection sccount, $175,000 for Snake Rlver

i i : sh restoration activity, $1,009,0600 for fisher

ZanEe nt No:. B: Appro $20,000,~ <7 ssistance to-the State of Washizgion, $169,-

60:for the-Urban Park and Recreatlon Fund { opg for s study of endangered: fishes on the

fnstead..of §15,000,000 .as-proposed by’ the | yampa-piver; and decrenses of $600,000 for

Houss which was deleted by the Senate. ThIS || operation o s Mg {)0'
am, zlong: with?$45,000,000 ‘Qeferred “from o el
fiscalyear 1980,4will- provide -total - obliza-
.tional authority of $65,000,000.% !
SAmendmeant. No. 9: -Appropriates $378,593;

forroperation and maintenance-of Snug Her- .
.b_OIf NWER, - $5,000 for. hunting and fishing

: i " compliance regulations on®Alask L Wildlife
‘000 Yor - the Land..and-Water Conservation - G e SOOGS0l
by nSery 1 plonuments;:T 275,000 for " Southeast -fish

Fund instead of,839 5,000 as 3 Y= 5 : .
the-House e.xlc(!)'-'s?sg\ﬁldlélﬁaiso(')o%o-a; gfggg;:g 2;" ( Beleb /o tntians, ST65.000or codnr aaiod
S lncl'ude; 1000 060 S species l,w enforcement oificers, and $117.000 ©
Sl S et et n:executive directlon for promotion of pub- °
24! _p.(()?ra.a edministrative expenses-and ' jic involverni~in Sarvice activitles
;:85&25!)'{91’.5«&9 Prociain administrative ~% : The menagers expact’ the Service to use
52 . ! ; g A *- the authorliy provlded in 31--USC 685 enad
-5 “~:Amencmerit No."10: Provides $1,135,000 for ‘any -otner zazuthorliles avaliable -to obtain
. - the: Bureau of Land Management as pro- = reimbursermient fov the actlvities of thcvm.—
yo52d ' by the House Instead of '3700,000 as — stream flow an2lysls group.. Within available
proposed by the Sepate. -~ "+ -7 70 .7 ‘resourcss the Service Is to provide $70,900 to
s-Amendment No.'11:" Provldes $39.416,000 the Norfork N¥H, 8155,000 for the Shertdan,
- wfor -the Forest Service as proposed by the Wyo., field stailon, and to completc';x;-é{'-‘
o Benale instead of $37,166,000 as proposed by * vironmental assessmant of Protectlon Is!n:{d
thetilon s S el i s i .. In Weskington State. The manegers egres
© J'Amendment No. 12: Reported in technlcal . (1) that Servicz employees should not ne-
. @isagreement, The managers on the part of  gotlate .with. forelin governments without
* the House will offer a motion to recede and appropriate authorlration and notification,
 concur in the amendment of the Senate with and . (2) that tribul enhancement projects
L.an amendment ;)rovimng $21,520,000 for the - may be ellgibla for funcing even though
"Fish and Widlite Service Instéad of $16,420,~ . the tribe may not have entered Into & long
- 000 s propoged by the IHouse and $15,520,- termt comprehansive plan with. the State of
. 000 as propesed by the Senate. The managers Wasnlpgton. The menagers are pleased that
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ENVIRONMENTAL CONSEQUENCES 1// i

per habitat and 800 affected in a comparable
amount of sagebrush-greasewood, 2,200 birds
would be affected in the riparian habitat. In times of
peak abundance, these figures are approximately
1400, 1,900, and 5,000, respectively. The loss of
these birds would be important because they are
an integral part of the riparian ecosystam.

Alternative 1 would adversely affect raptors by
eliminating prey base for 14 species that hunt in
the riparian habitat. Shelter and roosts for these
raptors would also bz lost. Those nesting spscies
impacted for the long term would be great horned
owls and Coopar’s hawiks. A red-tailed hawk nest
would be affected during construction but no long-
term effects would be expected since the next site
is located above the reservoir level.

The most serious adverse impact to raptors
would be the loss of prey base during drought con-
ditions. During the 1977 drought, when upland prey
base was at low density, the riparian habitat
became the prime area for the raptors’ food re-
source. Undoubtedly prey production near the res-

ervoir shores would not equal production from the -

current riparian habitat.

The transmission lines could electrocute raplors

which use the poles for roosting. _
The reservoir would impact the Canada goose by

eliminating nesting habitat for 13.5 miles (22 km) in |

the reservoir basin and by eliminating or reducing
nesting habitat for 50 miles (80 kmj to the White
River's conflusnce with the Green River.

Surveys by the UDWR indicate that 6 nesting
pairs of geese averaging 6 young per brood utilize
the reservoir basin. Another 7 nesting pairs utilize
the White River below the proposed dam (Drobnick
1980). Additional nonnesting adult geese also uti-
lize these areas. Therefore, habitat for 6 nesting
pairs and an annual production of 36 young geese
would be lost from the reservoir basin and an un-
quantifiable loss of downstrearn habitat for nesting

. would also occur. An unquantifiable number of non-

nesting aduits would also lose summer habitat.

Game birds that would be enhanced by the res-
ervoir are migrant waterfow! and snip2. The reser-
voir, based on expected turbidity and lack of emer-
gent vegetation, would not support nesting water-
fow! except in the tailwaters. Those nesting would
ocour at low abundance.

MITIGATION

Loss of nongame birds and raptors which use ri-
parian habitat cannot be mitigated. Mitigation would
require re-establishment of a riparian system. The
cansmission line associated with the proposed
White River Dam would be required to be con-
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ey
structed 1o prevent evsctrocution of raplors. Losses
to geese could be partially ritigated by intensively
managing the river above and below the resarvoir,
i.e., providing nest platforms and construction of ar-
tificial islands for nesting geese downstream from
the proposed dan.

The USFWS has not submitted their Fish and
Wildlife Coordination Act Report for inclusion in this
EIS. The report will be available for the Final EIS
and may contain mitigation measures for geese and
other birds.

UNAYVOIDABLE ADVERSE IMPACTS

Nongame bird populations would be reduced due
to loss of the riparian habitat. Raptors would be re-
duced in the general area due 10 loss of prey spe-
cies, especially during and immediately after
droughts. Loss of Canada goose nesting habitat in
the reservoir basin would result in the loss of a
yearly production of 36 geesa. Losses of goose
nesting habitat would occur downstream for 50
miles (80 k), affecting an annual production of 42
geese. Additional small but unquantifiable goose
losses would be attributable to the loss of nonnest-
ing goose habitat in the reservoir basin and below
the reservoir.

THREATENED, ENDANGERED, AND
SENSITIVE BIRD SPECIES

ANTICIPATED IMPACTS

““The whooping crane and peregrine, falcon are So-
transient 1o the area thaf they would not be affgct:..
od Bald eagles winter in the “area. The reservoir
and tailwaters which would be ice-free for a consid-
erable distance below the dam could enhance the
wintering eagles’ habitat. The formal consultation
for this project, as required by Ssction 7 of the En-
dangered Species Act, has not been completed by
the USFWS. This consultation is continuing and the
Biological Opinion will b2 included in the Final EIS.

MITIGATION
None.
UNAVOIDABLE ADVERSE IMPACTS

None.
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Fish communities have been measured in three Colorado Front Range rivers,
the Cache la Poudre River, Big Thompson River, and St. Vrain Creek; during the
last five years with the purpose of monitoring water quality. However, to date
these data on the number of fish species and their relative abundances at
various sites have not been adequately analyzed, because tools to relate the
characteristics of fish communities to water resource quality have not been
available. The index of biotic integrity (IBI; Karr 1981, Fausch et al. 1984,
Karr et al. 1984, Karr et al. 1985, Angermeier and Karr in press, Karr et al.
MS) is a tool designed to analyze precisely these data to assess water resource
quality via biotic integrity. The purpose of this report is to summarize our
progress in developing and modifying the IBI for use in streams and rivers of
the South Platte River Basin (SPRB) in northeastern Colorado.

Our research objectives fell naturally into six steps:

. A Tist of the ecological characteristics of SPRB fishes.

. Development of "maximum species richness" lines for the SPRB.

. Development of appropriate IBI metrics for the SPRB.

. Outside review of research objectives 1-3 by advisory committee.
. Calculation of IBI scores for the three rivers.

1
2
3
4
5
6

. Relating IBI scores and component metrics to environmental variables
and other indices.

Work Accomplished to Date

1. Ecological Characteristics of SPRB fishes ; :

The first step in developing the IBI for a new basin is to determine a
number of ecological characteristics of the fish fauna, including whether
species are native or introduced, their general diet (trophic class), and
whether they are tolerant or intolerant to the degradation of water quality
present in the basin. In addition, we assessed the current status of
populations from collection records, and determined species spawning
requirements and type of parental care of eggs and young (Table 1).

Information on the populations of species in the SPRB and on whether
species were native or introduced was garnered from Propst's (1982) thesis on
fishes of the Platte River in Colorado, which also included a detailed summary
and analysis of earlier collection records. Trophic classes, tolerance or
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intolerance to degradation, and spawning requirements were compiled from
regional ichthyological references such as Pflieger (1975), Scott and Crossman
(1973), Smith (1979), Trautman (1981), and Becker (1983). This list of
ecological characteristics was sent to eight ichthyologists and fish ecologists
(Angermeier, Behnke, Clemmer, Cross, Karr, Miller, Platania, Stasiak) familiar
with the fishes of SPRB for review, and their comments were incorporated.
Following is a brief discussion of each of the categories of information for
SPRB fishes shown in Table 1.

Native or Introduced

The historical record of ichthyofauna of the SPRB is complicated because
very few collections were made before the aquatic environment was degraded by
agriculture and before a number of fishes were introduced by early settlers.
However, Propst's (1982) compilation and analysis of early collection records
and review by other ichthyologists allowed a fairly accurate description of the
original fish community.

The fish community is relatively depauperate (Table 2). Of 43 species that
reproduce in running water, 32 are native and 11 are exotic species that were

introduced. Four of the native species are extirpated and four more are rare.

In addition, another 10 species occur in lakes and reservoirs in the basin and
appear sporadically in streams or rivers, usually only as adult fishes. The
purpose of classifying fishes as native or introduced was for development of one
metric (see below), and to show that the original fish community has changed due
to the introduction of exotic species and the extirpation of several native
ones.

Population Status

The status of each species was determined from Propst's (1982)
collection records for sites in the transition zone and plains regions (see E1g;
1) of the SPRB. The prevalence of individual species was based on the number of
sites at which they occurred and their abundance at each site (see footnotes to
Table 1). This information is ancillary, but shows that a number of native
species are rare or extirpated, especially those that are glacial relics. More
recent collections of common shiner (Notropis cornutus), northern redbelly dace
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(Phoxinus eos), a northern redbelly dace-finescale dace hybrid (Phoxinus eos X

P. neogaeus), stonecat (Noturus flavus), and Jjohnny darter (Etheostoma nigrum)

have shed further 1ight on the distribution and abundance of these species.

Trophic Class

Fish species were placed in trophic classes based on diet information
compiled from the regional ichthyological references 1isted above. Information
on diet of several species was incomplete or missing, but professionals that
reviewed the list were able to classify most of these. A summary of diet
studies for each species was compiled in an appendix that will be included in
the final report.

In addition to the trophic classes outlined by previous researchers (Karr
1981, Fausch et al. 1984) we added a general invertebrate feeder class to aid in

differentiating between specialized invertebrate feeders (insectivores) and
omnivores, because a number of species fell distinctly between these two
groups. The footnotes of Table 1 1list our criteria for assigning fish to
trophic classes based on the percent composition of their diet. This is the
first time that such criteria have been developed, which should improve
standardization of trophic class definitions. Trophic classes are used in two
of our IBI metrics.

Tolerance and Intolerance to Environmental Degradation

Tolerant and intolerant species must be defined for a specific region in
response to the question "Tolerant or intolerant to which forms of environmental
degradation?" We define tolerant species as those that persist despite
degradation of water quality, spawning and cover habitat, and food resources
due to erosion and siltation, organic and inorganic pollution, channelization,
and flow fluctuations. Intolerant species are those that disappear forbthese
same reasons, and are the first species extirpated when lotic habitats are
degraded by man.

Nine species in the SPRB are tolerant, five of which are of the minnow
family (Cyprinidae) and one of which is introduced. The high proportion of
tolerant species is likely due to historical variable flow regimes and modern
agricultural practices of irrigation and channelization that have allowed
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only the most adaptable species to persist in many reaches. Six species are
intolerant, all but one of which are either rare or extirpated for the same
reasons. This information was used in developing two IBI metrics.

Spawning Requirements and Parental Care

Karr (1981) suggested that fish might be classified into quilds according
to spawning requirements, but no further work has been done on this subject. We
classified fish according to the substrate (stream bottom type) required for
spawning and the degree of parental care during spawhing (see footnotes in
Table 1).

We suspected that this information might show that species requiring
specific substrates, such as clean gravel, vegetation, or cavities, were
extirpated or declined in abundance sooner than those able to spawn in a variety
of conditions. Similarly, we thought that species giving parental care, such as
fathead minnow (Pimephales promelas), would have better spawning success

in silted habitat because they constantly clean their eggs. Thus, general
substrate spawners and/or those with parental care should have the best chance
of spawning success and survival in habitats degraded by siltation. Although
these general relationships appear to hold for the SPRB fish fauna, we did not
use the information to develop a metric because it is largely redundant with
information contained in the tolerant and intolerant species metrics.

2. Maximum Species Richness Lines

A second requisite in modifying the IBI for use in a new region is to
develop maximum species richness (MSR) lines that describe the number of species

expected in an undegraded stream of a given size. We used stream order and
watershed area as measures of stream size, and assumed that sites where the most
species were collected represent the best conditions in the region.

Plots of the number of species as a function of stream order (Fig. 2) and
logig watershed area were used to draw MSR lines for the total number of species
metric, using data from each of Propst's (1982) sample sites for the SPRB. The
Tine that forms the upper bound for 95% of the points was fit by eye, according

to the guidelines in Fausch et al. (1984). Similar plots and lines were drawn

for five other metrics that are based on specific taxa. These taxa were chosen
based on their ecological importance to fish communities of the region.
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The effects of increased gradient and elevation in the transition zone
(5000-6000 ft. elevation; Fig. 1) was investigated by plotting number of fish
species as a function of stream size separately by gradient and elevation
categories. However, none of the maximum species richness lines changed
substantially with elevation or gradient, except for the number of sunfish

species metric (Fig. 3). In the transition zone, no sunfish were found at

second, third, or seventh order sites, so the MSR line shown overestimates the

number of sunfish species expected in transition zone streams of these orders.
The effects of this change on criteria for scoring this metric will be discussed
below.

This difference between the two zones may result from lower water
temperatures in the transition zone which may prevent sunfish from reproducing
in these waters. A similar decline in sunfish species occurs in the midwestern
U. S. from I11inois to Wisconsin (K. Fausch, unpublished data). Alternatively,
the small sample size for some stream orders coupled with degraded conditions in
many transition zone streams may prevent sunfish from surviving there.

3. Developing IBI Metrics

We developed 12 IBI metrics for use in the SPRB (Table 3). Of these, eight
were used in the original IBI (Karr 1981; metrics 1-4, 6, 8, 10, and 12), and
four (5, 7, 9, and 11) have been changed to better reflect the ichthyofauna of
the SPRB. Following is a discussion of the purpose and value of each metric, as
well as their sensitivity and whether they are inapplicable in certain size
streams. When a metric is inapplicable, we propose assigning the average score
of all metrics to the inappropriate metric for this site, so that the resulting
overall IBI score is not biased. In addition, all metrics are applicable only
in the plains and transition zones of the SPRB.

A. Species Richness and Composition

1. Total Number of Fish Species

This metric evaluates the species richness component of diversity, and has
been shown to be highly correlated with overall IBI scores (P. Yant, unpublished
data). This indicates that if only one measure of the fish community could be
used, this should be the one. The MSR line (Fig. 2) shows that the number of
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species (including both native and introduced) expected at an undegraded site
increases from 5 at second order sites to 16 at eighth order sites in the SPRB.
Because no fish are expected at any first order sites, all of which are likely
intermittent or dry, metric criteria were not developed for streams of this
order. To determine the score for this metric at a particular site, lines are
drawn dividing the right triangle of points in thirds, and these regions
designated as 5 (top third), 3, or 1 (bottom).

2. Number and Identity of Darter Species

This taxon is sensitive to degradation of benthic habitats where darters
feed on invertebrates, and reproduce in cavities or gravel nests. Darters also
require high levels of dissolved oxygen. Thus, degradation due to
channelization, siltation, or reduced oxygen can be partially monitored by loss
of darter species.

The SPRB has only two darter species, although the orangethroat darter
(Etheostoma spectabile) probably was also native to the basin because it occurs
in the Republican and North Platte Rivers nearby but was likely extirpated early
due to its specificity for habitat with springflow. Despite the paucity of this

taxon, the metric is sensitive at third through seventh order sites throughout
the plains and transition zones. Both species (johnny and Iowa darters, Ee
nigrum and E. exile) must occur for the site to receive a score of 5; one

species receives a 3; and the site is scored 1 if no darters are present.

3. Number and Identity of Sunfish Species

Sunfish species include all members of the sunfish family (Centrarchidae)
except for black bass (Micropterus) such as.largemouth bass (Micropterus
salmoides). This taxon is sensitive to reduced pool habitat or instream cover,
both of which are affected by man's modifications of stream channel morphology
such as channelization. This metric is sensitive to degradation until nearly
all habitat structure is removed.

This metric is applicable to second through eighth order streams in the
plains region, but is applicable only to fourth through sixth order streams in
the transition zone as described above in the section on MSR lines (Fig. 3).
Further sampling may show that sunfish species are more widely distributed in
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transition zone streams, so a different MSR line may be unnecessary. In second
through fourth order streams of the plains region,sites are scored 5 if one
sunfish species is sampled and 1 if none are captured (see Fig. 3). In fifth
through seventh order plains streams, sites with two sunfish species are scored
5, sites with one species are scored 3, and sites with none are scored 1. Sites
in eighth order plains streams are scored 5 if three species are present, 3 if
one or two species are present, and 1 if none are present. Criteria for

fourth through sixth order transition zone streams are the same as for plains
streams.

4. Number and Identity of Sucker Species

This metric is useful in assessing degradation of both habitat and water
chemistry because members of this taxon prefer pool habitat and include a
variety of benthic invertebrates in their diet. Their relatively long lifespan
also allows insight into previous stream conditions.

A11 three members of the sucker family (Catostomidae) found in the SPRB
(Table 1) are included in this metric, but the river carpsucker (Carpiodes
carpio) occurs only in the downstream reaches of the main South Platte River.
Both other suckers are found throughout the basin. Sites are scored 5 if two
species are captured, 3 if only one occurs, and 1 if no sucker species occurs.

5. Number and Identity of Cyprinid Species

Because few darters, sunfish, and suckers occur in the SPRB, the number of
minnow (Cyprinidae) species was selected as a metric because the family has a
relatively large number of species that are broadly distributed throughout the

basin. The MSR line for this taxon increases from 3 species for second order
sites to 10 for eighth order sites, and thus is applicable throughout the basin.
This metric should be sensitive to a wide range of degradation because cyprinids
have a wide range of food and habitat preferences, and thus should add to the
ecological perspectives provided by other taxa.

6. Number and Identity of Intolerant Species

Because intolerant species are the first to disappear upon degradation of
water quality or habitat, this metric is sensitive only at sites of higher
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quality. We defined six species as intolerant in the SPRB (Table 1), but two
are extirpated and greenback cutthroat trout (Salmo clarki stomias) and northern
redbelly dace occur in isolated refuges only. Common shiner and Iowa darter are
the only intolerant species with a relatively wide distribution, even though
they are rare.

This metric is applicable to third through eighth order sites, where a
score of 5 is assigned if two species are found, 3 if one is found, and 1 if
none are found. No intolerant species were found at second order sites, so the
average of other scores is assigned. We assume that undisturbed eighth order
sites should support at least two intolerant species, even though Propst (1982)
found none. ’

7. Proportion of Individuals as White Suckers

Tolerant species increase in relative abundance at degraded sites because
they can adapt to a variety of conditions. This metric evaluates the evenness
component of species diversity, or the degree to which one tolerant species
dominates the community.

In the midwestern U. S. Karr (1981) used the proportion of individuals that
were green sunfish (Lepomis cyanellus) as a metric to describe the dominance by
one tolerant species. In the SPRB the white sucker (Catostomus commersoni)

appears to fill this role. It is among the most tolerant species to degradation
_of spawning substrate and structural habitat, and is found over a wider
distribution than other tolerant species such as fathead minnow, sand shiner (N:
stramineus), and carp (Cyprinus carpio). Moreover, Becker (1983) considers
white sucker more tolerant of a wide range of environmental variables than any
other fish species in Wisconsin.
This metric is applicable throughout second through eighth order streams in

the basin. Preliminary criteria for scoring are: sites with <5% white suckers
are scored 5, 5-20% are scored 3, and >20% are scored 1.

B. Trophic Composition

8. Proportion of Individuals as Omnivores

Omnivores are defined as species that regularly include at least 25% plants
and/or detritus in their diets (Schlosser 1982, see footnotes in Table 1). Karr

(1981) proposed that omnivores increase under degraded conditions because, as
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habitat and water quality are degraded, invertebrate and fish food supplies
fluctuate or decline in abundance while algae and periphyton frequently
increase. As a result, specialized invertebrate feeders disappear while
opportunistic omnivores are more successful under these conditions.

Ten species in the SPRB are omnivores of which only one was introduced,

which reflects the original harsh environmental conditions of the region.

Preliminary scoring criteria are the same as proposed by Karr (1981, see Table
3), but may need to be modified because some fish he classified as omnivores we
defined as general invertebrate feeders. The metric is applicable at second
through eighth order sites.

9. Proportion of Individuals as Specialized Invertebrate Feeders

Specialized invertebrate feeders are species with diets of at least 90%
invertebrates (see footnotes to Table 1). Just as omnivores increase under
degraded conditions, invertebrate feeders decrease in response to declining and
fluctuating invertebrate populations.

Karr (1981) used the proportion of insectivorous cyprinids as the basis for
a metric, but we included all specialized invertebrate feeders because the SPRB
has relatively few cyprinids that specialize only on insects or invertebrates,
which we thought would reduce the sensitivity of the original metric. However,
Propst's (1982) data show that at most sites the majority of specialized
invertebrate feeders are cyprinids, so criteria for scoring are the same as
Karr's (1981) original metric (Table 3). This metric is applicable at second
through eighth order sites throughout the basin.

C. Fish Abundance and Condition
10. Number of Individuals in the Sample

The number of individuals captured at a site is an indicator of its general
quality, since perturbations are likely to cause a decrease in numbers of fish.
Number of individuals should be expressed as catch-per-unit-effort (e.g.
fish/meter/minute) so that scores can be assigned on a relative basis. Scoring
criteria will be based on the relative numbers of individuals captured at sites
on the three rivers sampled, and will not apply to streams of other orders.
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11. Proportion of Individuals as Introduced Species

This metric is used to evaluate the deviation of the fish community from

its original state. Thus, the introduction of a species is viewed as a
perturbation to the ecosystem. More significantly, however, introduced species
often are highly adaptable and have broad tolerance, which allows them to
increase in degraded habitat and displace native species that occupy similar
niches.

This metric is applicable to second through eighth order sites throughout
the basin. Scoring criteria are: <1% individuals of introduced species is
scored 5, 1-9% is scored 3, and >10% is scored 1.

12. Proportion of Individuals with Disease, Tumors, Fin Damage, or
Anomalies

In very dégraded conditions fish communities often exhibit a marked
increase in the percent of individuals with some type of external disease or
anomaly. This is likely due to inorganic pollution causing direct irritation of
tissue and organs, or organic pollution providing abundant nutrients for
parasite and bacteria growth.

Because few investigators record incidence of disease and other anomalies,
1ittle data is available to set scoring criteria for this metric. However, data
collected thus far suggest appropriate criteria are: <2% individuals with
disease or anomalies is scored 5, 2-5% is 3, and >5% is 1. This metric is
applicable at second through eighth order sites throughout the basin.

Other Metrics

The original IBI described by Karr (1981) included two other metrics,
proportion of individuals as top carnivores, and proportion of individuals that

are hybrids. We chose not to use the top carnivore metric because very few
species that could be considered top carnivores occur in the basin, and few
jndividuals of these species ever occur in the three rivers we sample. The
walleye (Stizostedion vitreum) is the only top carnivore that might have been

native to the basin (Dr. Robert Behnke, pers. comm.), but is now extirpated from
flowing waters there. Largemouth bass are the only top carnivore now inhabiting
these rivers and streams, but we have never captured an adult bass in three




11

years of sampling. Thus, because scores for this metric would be 1 at every
site we judged it not to be a sensitive metric.

Although hybrids occur in our samples, especially of sunfish and minnows,
they are difficult to identify without extensive taxonomic experience. We

therefore decided to eliminate this metric as well.

Future Work

5. Calculation of IBI Scores for the Three Rivers
The sequence of steps in IBI calculation (Fig. 4) shows that after

collections are made and summarized by species and numbers (work already done),
the next steps are to summarize this information by metrics, rate the metrics,
and calculate the IBI. For instance, once the number of sunfish species
captured at a given site is known, the sunfish metric can be scored according to
criteria above (Fig. 3). A1l metric scores are then summed to give the IBI
score, and the site is rated as Excellent, Good, Fair, Poor, Very Poor, or No
Fish by comparing the IBI score to ranges proposed by Karr (1981, see Table 4).
The IBI scores will be calculated for all collections made in each of the
three rivers from 1979, 1980, or 1981 to the present (Table 5).

6. Relating IBI Scores and Component Metrics to Environmental Variables
and Other Indices

As time permits, we plan to relate IBI scores and values of selected
component metrics to other environmental variables such as flow, water
chemistry, and habitat. For instance, relating the IBI to the coefficient of
variation of daily flows might lend insight into whether flow fluctuation
affects biotic integrity. Critical chemical constituents such as unionized
ammonia will be related to the IBI and some component metrics to determine
whether these are correlated. We suspect that 1imiting concentrations of
chemical constituents may affect fish communities for some time, so that
appropriate correlations might be between some critical level of ammonia at some
prior date and fish community attributes thereafter.

Habitat diversity has been measured at all sites on all three rivers spring
and fall of 1985, and will be measured again during spring 1986 to determine the
influence of this variable on biotic integrity. We hope these analyses will
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lend insight into the variables controlling fish communities in these river

reaches.

Finally, it seems appropriate to correlate the species diversity of benthic
macroinvertebrates, as well as evenness and redundancy, to the IBI scores where
the former have been calculated. Correlating one index to another may tell
1ittle about the true quality of the biotic communities or the ecosystem. But
the comparison will lend insight into whether these indices deviate
significantly from one another, and whether one performs more consistently under
certain conditions.
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Table 1. Ecological Characteristics of South Platte River Basin Fishes

Native or Population Trophic Tolerant or Spawning Parental

Scientific name introduced®  statusP classC intolerantd requirements® caref

Clupeidae

Dorosoma cepedianum

Salmonidae

Prosopium williamsoni
Salmo clarki stomias
Salmo gairdneri

Salmo trutta
Salvelinus fontinalis

Cyprinidae

Campostoma anomalum
Couesius plumbeus
Cyprinus carpio
Hybognathus hankinsoni
Hybognathus pTlacitus
Nocomis biguttatus
Notropis cornutus
Notropis dorsalis
Notropis heterolepis
Notropis lutrensis
Notropis stramineus
Phenacobius mirabiTis
Phoxinus eos

Phoxinus neogaeus
Pimephales promeTas
Rhinichthys cataractae
Semotilus atromacuTatus
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Catostomidae

Carpiodes carpio
Catostomus catostomus
Catostomus commersoni

Ictaluridae

Ictalurus melas
Ictalurus punctatus
Noturus flavus




Native or Population Trophic Tolerant or

Spawning

Parental

Scientific name introduced®  statusP  classC intolerantd requirements® caref

Cyprinodontidae

Fundulus sciadicus
Fundulus zebrinus

Gasterosteidae

Culaea inconstans

Centrarchidae

Lepomis cyanellus
Lepomis gibbosus
Lepomis humilis
Lepomis macrochirus
Micropterus salmoides
Pomoxis annularis
Pomoxis nigromaculatus

Percidae

Etheostoma exile
Etheostoma nigrum
Perca flavescens
Sti1zostedion vitreum

S>> > >

Introduced species restricted to lakes and reservoirs.

Oncorhynchus nerka
Thymallus arcticus

Esox lucius

Carassius auratus
Notemigonus chrysoleucas
Ictalurus nebuTosus
-Morone chrysops

Morone saxatilis
Micropterus doTomieui
Aplodinotus grunniens




a. N = native, I = introduced

Population status according to Propst (1982) for transition zone and plains
regions of the South Platte River basin. higher gradient, higher altitude
reaches in the mountains were not sampled.

extirpated

rare (collected at 10 or fewer sites and generally less than 50 per site)

uncommon (collected at 11 to 25 sites and generally less than 100 per

site)

C = comm?n (collected at more than 25 sites and generally more than 100 per
site

N = not captured by Propst (1982)

£
R
U

ofi 'adult fish

piscivore (more than 90% fish)

invertivore/piscivore (more than 10% fish, plus invertebrates only)
general invertivore/piscivore (more than 10% fish, 10-25% plants and
detritus, and the remainder invertebrates

invertivore (more than 90% invertebrates)

general invertivore (75-90% invertebrates, 10-25% plant/detritus)
omnivore (25-90% plant/detritus, 10-75% invertebrates)

herbivore (more than 90% plant/detritus, less than 10% invertebrates)

(b el

Percent of diet

invertebrates detritus/plants

<1D Sk
10-90 i
remainder 10-25
I i >90 <10
GI i 75-90 10-25
0 i 10-75 : 25-90
H i =10 >90

*incidental

T = tolerant species are adaptable to degraded water quality, spawning and cover
habitat, and food resources due to erosion/siltation, organic and inorganic
pollution, channelization, and flow fluctuations.
intolerant species are converse of tolerant, and are the first species
extirpated when lotic habitats are degraded by man.

fishes requiring clean gravel for spawning
fishes requiring vegetation for spawning
fishes requiring cavities for spawning
fishes with generalized spawning requirements (e.g. spawn on silt, sand, or
organic debris)




0 = nonguarding, open substrate spawners

H = nonguarding, brood hiders

N = guarding, nest spawners

Status uncertain due to lack of early collection records.

Trophic class uncertain due to lack of information in literature.

Spawning requirements uncertain due to lack of information in literature.




TABLE 2, SOUTH PLATTE RIVER BASIN FISHES

NATIVE SPECIES

FAMILY il o EXTIRPATED EXOTICS

HERRING 1?

TROUT 1

X
MINNOWS 16(17)

SUCKERS 3
CATFISH 5
KILLIFISH 2
STICKLEBACK 1
SUNFISH 2

PERCH 5¢l?)

5

+10 EXOTIC FISH RESTRICTED TO LAKES AND RESERVOIRS




Table 3. Metrics used in assessment of fish communities of the South Platte
River basin in Colorado (modified from Karr 1981 and Fausch et al. 1984).

A11 metrics are applicable to second through eighth order streams, except number
of darter species (orders 3-7) and number of intolerant species (orders 3-8).

In the transition zone the number of sunfish species metric is applicable only
to fourth through sixth order streams (see text).

Scoring Criteria
Category Metric 5(best) 3 I(worst)

Species Richness 1. Total number of species
and Composition 2. Number and identity darter species
3. Number and identity sunfish species Varies with
. Number and identity sucker species stream size

. Number and identity intolerant species

4
5. Number and identity cyprinid species
6
7

. Proportion of individuals as <5% 6-20% > 20%
white suckers

Trophic . Proportion of individuals as <20% 20-45% >45%
Composition omnivores
. Proportion of individuals as >45% 20-45%  <20%
specialized invertebrate feeders

Fish Abundance 10. Number of individuals in sample Varies with stream size
and Condition 11. Proportion of individuals as <1% 1-10% >10%
introduced species
12. Proportion of individuals with <2% 2-5% >5%
with disease, tumors, fin
damage, and other anomalies




Table 4.

Class

Biotic integrity classes used in assessment of fish
communities along with general descriptions of their
attributes (from Karr 1981).

Attributes IBI Range

Excellent

Very Poor

No fish

Comparable to the best situations without influence 57-60
of man; all regionally expected species for the

habitat and stream size, including the most

tolerant forms, are present with full array of age

and sex classes; balanced trophic structure.

Species richness somewhat below expectation,
especially due to loss of most intolerant forms;
some species with less than optimal abundances
or size distribution; trophic structure shows
some signs of stress.

Signs of additional deterioration include fewer

intolerant forms, more skewed trophic structure

(e.g., increasing frequency of omnivores); older
age classes of top predators may be rare.

Dominated by omnivores, polluticon-tolerant forms,
and habitat generalists; few top carnivores;
growth rates and condition factors commonly
depressed; hybrids and diseased fish often

present.

Few fish present, mostly introduced or very
tolerant forms; hybrids common; disease,
parasites, fin damage, and other anomalies
regular.

Repetitive sampling fails to turn up any fish.




Table 5. Fish community collections for which the index of biotic integrity will
be calculated.

Collections

River name years seasons

Cache 1la Farmers Spur . 1980-1986 Sp S Fb
Poudre Sharkstooth 3 1980-1986 Sp S F¢

Law Ditch : 1980-1986  Sp

Staff Gauge . 1980-1986  Sp

Windsor Packing ; 1980-1986  Sp

392 Bridge : 1980-1986  Sp

Timnath s 1980-1986  Sp

Boxelder . 1980-1986  Sp

Mulberry St. . 1980-1986  Sp

Martinez Park . 1980-1986 Sp

Big Thompson County Rd. 35 : 1979-19864
County Rd. 9E . 1979-1986
River Rd. 5 1979-1986
Wilson Ave. : 1979-1986

St. Vrain ContyRd. 13 1 11, 1981-1986€

Creek County Line Rd. . 1981-1986
Wastewater Plant : 1981-1986
Airport Rd. ; 1981-1986f

Includes spring 1986 sample.

A11 sites on the Cache la Poudre River sampled only summer and fall during
1980 and only fall during 1983 due to high flows.

Site not sampled during fall 1982.




A1l sites on the Big Thompson River were sampled only once during the fall of
both 1979 and 1980.

A1l sites sampled only fall during 1981.

Airport Road site not sampled during 1983 or 1984.




Figure 1. Major regions of the South Platte River basin in Colorado (after Propst 1982).
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Number of fish species at different stream orders for 125 sites in the South Platte River
basin sampled by Propst (1982). The maximum species richness line and three regions for

assigning IBI metric scores are shown.
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Number of sunfish (Centrarchidae excluding Micropterus) species at different stream
orders for 125 sites in the South Platte River basin sampled by Propst (1982).
Numbers between points show sample size, and numbers near points refer to scoring

criteria for this IBI metric.

Figure 3.
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Figure 4. Sequence of activities involved in stepwise calculation of
Index of Biotic Integrity for a stream segment.




Appendix Table 1. Scientific and common names of South Platte River basin

fishes.

Scientific name

Common name

Clupeidae

Dorosoma cepedianum

Salmonidae

Oncorhynchus nerka
Prosopium williamsoni
Salmo clarki stomias
Salmo gairdneri

Salmo trutta
Salvelinus fontinalis
Thymallus articus

Esocidae
Esox lucius
Cyprinidae

Campostoma anomalum
Carassius auratus
Couesius plumbeus
Cyprinus carpio
Hybognathus hankinsoni
Hybognathus placitus
Nocomis bigquttatus
Notemigonus crysoleucas

Notropis cornutus
Notropis dorsalis
Notropis heterolepis
Notropis Tutrensis
Notropis stramineus
Phenacobius mirabilis
Phoxinus eos

Phoxinus neogaeus
Pimephales promeTas
Rhinichthys cataractae
Semotilus atromaculatus

Catostomidae

Carpiodes carpio
Catostomus catostomus
Catostomus commersoni

gizzard shad

kokanee

mountain whitefish
greenback cutthroat trout
rainbow trout

brown trout

brook trout

Artic grayling

northern pike

central stoneroller
goldfish

lake chub

common carp

brassy minnow
plains minnow
hornyhead chub
golden shiner
common shiner
bigmouth shiner
blacknose shiner
red shiner

sand shiner
suckermouth minnow
northern redbelly dace
finescale dace
fathead minnow
longnose dace

creek chub

river carpsucker
longnose sucker
white sucker




Scientific name Common name

Ictaluridae

Ictalurus melas black bullhead
Ictalurus nebulosus brown bullhead
Ictalurus punctatus channel catfish
Noturus flavus stonecat

Cyprinodontidae

Fundulus sciadicus plains topminnow
FunduTlus zebrinus plains killifish

Gasterosteidae

Culaea inconstans brook stickleback

Percichthyidae

Morone chrysops white bass
Morone saxatilis striped bass

Centrarchidae

Lepomis cyanellus green sunfish

Lepomis gibbosus pumpk inseed

Lepomis humiTis orangespotted sunfish
Lepomis macrochirus bluegill

Micropterus doTomieui smallmouth bass
Micropterus salmoides largemouth bass
Pomoxis annuTaris white crappie

Pomoxis nigromaculatus black crappie

Percidae

Etheostoma exile Iowa darter
Etheostoma nigrum johnny darter
Perca flavescens yellow perch
Stizostedion vitreum walleye

Sciaenidae

Aplodinotus grunniens freshwater drum
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TaBLE 1.—Number of trees sampled (N) and mean number of spadices produced by individuals
of Washingtonia filifera (+ SD). Means followed by the same letter are not significantly different
(p > 0.05) using ANOVA and Duncan’s Multiple Range Test.

Category N X no. of
spadices/palm + SD

Unburned 7.05 2.8'a
Burned palms B = G
Ornamental palms 84 18285 2198h

Reduction in competition, reduced parasitism and a stable supply of ground moisture could
cause increased spadix production among palms. Oasis fires usually remove competing plant
species, possibly leaving more moisture, nutrients, and sunlight for the fire-tolerant palms. Fire
also can kill larvae of Dinapate wrightii that have tunneled close to the trunk exterior. These
beetles are known to weaken or even kill desert fan palms (Cornett, 1984).

This study was supported by a grant from the Richard King Mellon Foundation of Pittsburgh,
Pennsylvania.
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FIRST VERIFIED RECORD OF THE STONECAT,
NOTURUS FLAVUS (ICTALURIDAE),
IN THE SOUTH PLATTE RIVER SYSTEM, COLORADO,
WITH NOTES ON AN ALBINISTIC SPECIMEN

The stonecat (Noturus flavus Rafinesque) is widely distributed throughout much of the Ohio,
Missouri and Mississippi river drainages in the central United States and southern Canada and
extends farther west than any other member of the genus (Taylor, 1969). In the lower Missouri
River drainage it has been collected in the North Platte River in Nebraska and Wyoming (Taylor,
1969) and the Republican River system in Kansas, (Collins, pers. comm., Univ. Kans. Mus. Nat.
Hist.) Nebraska (Taylor, 1969) and Colorado (Cancalosi, 1980). Its apparent absence in the South
Platte River system, Colorado, was noted by Taylor (1969; Map 8).

We report the first verified record of the stonecat in the South Plaite River system, Missouri
River drainage, Colorado, and a westward range extension of 271 km at 40°N latitude. At
approximately 1300 hours on 7 April 1984, while electrofishing a segment of St. Vrain Creek near
the Longmont Wastewater Treatment Plant, Longmont, T5N, R68W, Sec. 19, Boulder County,
Colorado, we collected a single juvenile (41 mm TL) stonecat (FC/BS 3668). The specimen was
rousted from under a disjunct tuft of vegetation adjacent to an eroding shoreline. Three
additional stonecats were seined from the aforementioned site on 3 September 1984 between 2115
and 2230 hours (FC/BS 3669). The first, an albinistic individual (172 mm TL), was collected in
the main channel in an eddy formed by a small cottonwood (Populus sp.) stump lodged in the
streambed. The other two specimens, 105 and 109 mm TL, were taken from beneath an undercut
bank and a shallow unvegetated rubble-substrate pool. All specimens were deposited in the
ichthyological collection of the Fort Collins Section of the Denver Wildlife Research Center-Fort
Collins/Biological Survey (FC/BS).
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The albinistic individual, when collected, had pink eyes, a yellow hue to the skin and lacked

the typical dark gray pigmentation on the dorsal surface and dorsal, adipose and caudal fins.

After preservation, it was uniformly opaque-white with yellowish eyes but otherwise appeared
normal. Albinism was reported in the genus Ictalurus by Aitken (1937), Menzel (1944) and
McLane (1950) and was first discovered in the genus Noturus by Stasiak and Evans (1978) in the
tadpole madtom, Noturus gyrinus. To our knowledge, this is the second report of albinism in
the genus and the first for the stonecat.

There is little published literature on the ichthyofauna of the South Platte River system in
Colorado. Cockerell (1908) was the first to report the stonecat in the South Platte River but failed
to provide locality data identifying the state of collection as Colorado, Nebraska or Wyoming or
elaborate on the procurement of specimens. Beckman (1952) considered it a possible inhabitant
of the South Platte River in eastern Colorado but had no corroborative material. Propst (1982)
recently surveyed the warmwater fishes of the Platte River Basin, Colorado, but did not collect
the stonecat. In his historical synopsis of the indigenous fishes of this system, Propst (1982) cited
previous works which mentioned the presence of the stonecat and noted the lack of voucher
specimens but did not speculate on its resident status.

There has been a 76 year lapse between the first reference to the stonecat in the South Platte
River (Cockerell, 1908) and its documentation with voucher specimens. We believe these four fish
represent a self-reproducing native population. Taylor (1969) stated that this fish is infrequently
obtained except through intensive surveys. Since all recent collections have been made during the
daytime, there is the distinct possibility that the stonecat was overlooked because of sampling bias
against nocturnal forms. While range extensions for several species of Noturus have been ascribed
to bait-bucket introductions (Taylor, 1969; Robison and Winters, 1978), it seems unlikely that the
discovery of stonecat in St. Vrain Creek can be attributed to anthropogenic activities. The two
nearest known populations are 198 km N in the Laramie River, Wyoming (Baxter and Simon,
1970) and 248 km E in the Republican River, Colorado (Cancalosi, 1980); the latter population
being represented by the collection of a single specimen (Cancalosi, 1980). Distance, scarcity and
difficulty in obtaining stonecats make it doubtful that these populations served as stock for the
St. Vrain Creek population. Finally, the stonecat has been collected in most of the major
tributaries of the Missouri River drainage and its presence as a native of the South Platte River
system is not a zoogeographic anomaly. Additional collections are planned to determine the
distribution and relative abundance of this fish in the South Platte River system.

We thank Drs. Clarence A. Carlson, Glenn H. Clemmer, Kurt D. Fausch and David L. Propst
for their helpful comments and C. E. Dawson for useful information on albinism. This
manuscript benefited greatly from the input of Kevin R. Bestgen. Kurt D. Fausch, Donna G.
Howell, Kirke L. Martin and Roy C. Warbington assisted with the collection of the first
specimen.
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TEMPORAL FORAGING ACTIVITIES OF
SOLENOPSIS INVICTA (HYMENOPTERA: FORMICIDAE)
AND OTHER PREDOMINANT ANTS OF CENTRAL TEXAS

Foraging schedules of six predominant ant species of the Edwards Plateau in central Texas
were determined during the summer of 1983. This study was conducted on the Allert Ranch ca.
10 km SW of Bandera in Bandera Co. and on the Texas Tech University Center at Junction in
Kimble Co. These localities are separated by ca. 100 km and are similar in both geology and
vegetation (Correll and Johnston, 1979). Although Bandera Co. has been infested for at least ten
years with the red imported fire ant, Solenopsis invicta Buren, the westernmost edge of this
species’ distribution has not reached Kimble Co. (Francke et al., 1983). Therefore, the objective
of this study was to provide baseline information on the ant faunal composition and S. invicta
temporal foraging behavior in these areas. With these data, future investigations may determine
the impact of S. invicta on native ants of that region. Some researchers believe that this species,
a pest throughout nine southeastern states (Lofgren et al., 1975) simplifies the arthropod fauna
of an area, thereby decreasing the stability of the ecosystem (Whitcomb et al., 1972).

Three straight line transects, each consisting of 20 bait stations ca. 10 m apart, were established
in improved pasture land at each site. Each station contained three bait types located 2-3 m apart:
dog food containing meat (Ken-L Ration; ca. 25 g), soybean oil (Wesson; ca. 5 ml) and honey
(generic; ca. 5 ml). The latter two were presented as bait on saturated cotton balls. Each bait was
placed on an inverted plastic cup lid (diameter = 10 ¢cm) and was retrieved by snapping a 440
ml plastic cup onto the lid at the end of the sampling period. Baits at every other station were
replaced every 8 hrs (permanent), whereas baits at the remaining stations were left for 30 min
(temporary) starting at the beginning of each sampling period. This procedure allowed for the
capture of ants attracted to different food sources. Also, ant species that rapidly find food sources
but become displaced by more dominant species were collected, as well as those species causing
the displacernent. Samples were taken and baits replaced every 3 hrs, beginning at 1000 hrs (CDT)
and continuing for one 24-hr period. Observations were initiated on 19 July, 4 and 10 Aug., 1983
in Kimble Co. and 4, 7, and 13 July 1983 in Bandera Co. The numbers of ants within each
species were normalized using a logarithmic transformation. These transformed data were
subjected to analysis of variance followed by Duncan’s multiple range test (SAS) for a comparison
of means among time periods within each species at both localities. All species were analyzed
separately.

Twelve ant taxa were identified from the samples collected from both counties. Of the eight
taxa of ants detected in Bandera Co., 99.4% were Solenopsis invicta Buren (65.4%), Monomorium
minimum (Buckley) (5.83%), Forelius pruinosus (Roger) (23.2%), and Pheidole spp. (5.5%). The
remaining 0.6% detected in Bandera Co. were Paratrechina bruesi (Wheeler), Pachychondyla
harpax (F.), Solenopsis (Diplorhoptrum) sp. and Crematogaster laeviuscula Mayr. Of the seven
taxa detected in Kimble Co., four constituted 97.0%: Forelius foetidus (Buckley) (36.7%), M.
minimum (15.7%), Solenopsis geminata (F.) (16.4%), and Pheidole spp. (28.2%). The remaining
3.0% included P. harpax, Conomyrma spp. and Pogonomyrmex barbatus (F. Smith).

Data presented in Table 1 indicate that, while not significantly different (P > 0.05), more S.
invicta were collected during the cooler night and early morning temperatures than during the
higher temperatures recorded at mid-day. Those S. invicta collected during the mid-day sampling
periods were perhaps the result of continued recruitement to the rich bait sources, even during
the relatively high late-afternoon soil tempertures. Often dead S. invicta were observed on the

baits during the afternoon, perhaps indicating that recruitment continued even when
temperatures were high enough to cause fatalities. Significantly more S. geminata were collected
during the night than during the day. However, significantly greater numbers of M. minimum




TaBLE 1—Mean numbers of ants detected by three bait transects during eight 3-hr sampling periods in two counties of central Texas. All values are rounded

to the nearest whole number.

TIME PERIOD (CDT) Beginning at:'
0700 hr 1000 hr 1300 hr 1600 hr 1900 hr 2200 hr 0100 hr 0400 hr

BANDERA COUNTY
Mean temperature 26°C 272€ 30°C B1°CE 31°C 29°C 28°C 278C

Solenopsis invicta 2121a 896a 1125a 566a 2605a 2409a 2566a 1519a
Monomorium minimum 522a 171a 247a 244a 2b 0b 3b 3b
Forelius pruinosus 677ab 2190a 1842a 1308ab 84abc 9bc 77abc Oc
Pheidole spp. 7b 60ab 36ab 283ab 238ab 369a 175ab 55ab

KIMBLE COUNTY
Mean temperature 222G 27°C 28°C 297G 27°C 26°C 245C 23°C

ISUVANID N ULIISIMYINOS Y |

Solenopsis geminata 0b 20ab 72ab 50ab 50ab 268a 375a 139ab
Monomorium minimum 300a 108ab 260ab 75ab 75ab 25ab 33ab Ob
Forelius foetidus 796ab 409ab 961a 2cd 2cd 52bc od 20bcd
Pheidole spp. 722ab 158ab 40ab 328a 328a 155ab 74ab 0b

Values within a row followed by the same letter are not significantly different when transformed (log x + 0.5) and compared with Duncan’s multiple range test. (d.f. = 16; P > 0.05). Temperatures measured

ca. 2 cm beneath soil surface.
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TO: Steve Puttmann, Mike Stone, Bob Begﬁke, Gordon Reeves

FROM: John Baughman, Program Chairman%igj

COPIES: Tom Annear, Session Chairman

SUBJECT: Colorado/Wyoming AFS Meeting
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Your presentations have been scheduled for the 8:30-10:10 am session onﬁ)
March 12, Please send or bring a brief biographical sketch to your session
22:55%5??%5?’ Tom Annear. Tom's address is State of Wyoming, Game and Fish
Department, Cheyenne, Wyoming 82002. His phone number is 307-777-7686.

The meeting will be held at the Albany County Fairgrounds which are one mile
south of Laramie on Highway 287.
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Rediscovery of lake chub, Couesius plumbeus, in Colorado

The lake chub, Couesius plumbeus (Agassiz), is distributed

primarily in north-temperate latitudes of the United States in

the upstream reaches of the Missouri River basin, the Great Lakes

region, and northern Atlantic slope drainages, and is widely

distributed across Canada (Wells 1980). Relict southern
populations of lake chub occur in eastern Iowa, northern
Nebraska, and north-central Colorado. The Nebraska population
was thought to be 'extinct (Morris et al. 1974) amtal 1987 when @
single specimen was captured (R.H. Stasiak, Univ. of Nebraska,
Omaha, pers. comm.).

The southernmost Colorado populations of lake chub were
historically restricted to the South Platte River drainage, and
only two verified records exist. A single specimen (110 mm
standard dlength [SL]) was collected in 1903 in‘'Boulder Creek,
near Boulder, and 34 specimens (55-115 mm S5L) were taken in 1904
from'St. Vrain Creek, near Tongmont (Ellis 1914). <Although
Beckman (1952) stated that lake chub was "fairly common in
Colorado in the Platte River drainage", no corroborative
collection locality or specimen data were available and his

conclusions are, therefore, discounted. . Other subseguent surveys
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(Ellis 1914, Hendricks 1950, Li 1968, Woodling 1985, Propst and
Carlson 1986, Bestgen 1989) failed to reveal the presence of lake
chub throughout the South Platte River drainage and the species
was presumed extirpated from Colorado.

After an 85 year absence in collections, a single lake chub

was captured while electrofishing the South Fork of . Vrain

Creek, Boulder County, Colorado (T2NR72WS22), on 15 September
1989. The specimen was a tuberculate female 95.3 mm SL, had 62
lateral line scales, 9 dorsal and 8 anal fin rays, pharyngeal
teeth were 2,4-4,2, and a small barbel was located just anterior
of the end of the maxillary.

Atithe capture locality, the Sonth Fork of St. Vrain Creek
has a mean width of 5.6 m, has a moderately highBgradient
(2.4.2), ‘and habitat iconsists mostly of riffles.  Riffles were 5
to 10 cm deep, average pool and run depth was 15 cm, maximum pool
dept was 75 cm at baseflow (0.21 ma/sec, August 1987), and
substrate is predominantly cobble and boulder. Water remains
seasonally cold and the resident fish assemblage is predominantly

(85 %) composed of brown trout; Salmo trutta, brook trout,

Salvelinus fontinalis and rainbow trout, anﬂﬁsynchus mykiss, in

nearly equal proportion. Longnose sucker, Catostomus catostomus,

represent the remaining 15 % of the fauna. The specimen was
log
captured in a plunge pool downstream from aAstream improvement

structure.
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Lake chub are known to migrate from large lakes into streams
to spawn in early spring, and return to the same lake following
spawning (Brown et al., 1970). It is possible that this specimen
is a vagrant from one of the many upstream reservoirs in the St.
Vrain Creek drainage. Alternatively, there could be a resident
stream population of lake chub, but habitat conditions and the
resident fish community are atypical of that usually associated
with the species (Scott and Crossman, 1973; Becker, 1983). Lack
of additional lake chub specimens during extensive sampling in
the past two years also suggests that this may be a transient
individual. Bait-bucket transfer is discounted due to absence of
a nearby source population, and lack of local fishing areas where
baitfish would be used.

Habitat in portions of the St. Vrain Creek drainage is
relatively pristine and supports other fishes that are rare in

Colorado (Propst and Carlson, 1986; Platania et al., 1988;

; <.
Bestgen, 1989). Further surveys of (thg fish assemblag%\ln the

St. Vrain Creek drainage are warranted.

Funding for this project was provided by the Colorado
Division of Wildlife through Federal Aid in Fish Restoration
project F-88-R. We thank S. Shuler and D. Proebstel for field
assistance, and R. J. Behnke for specimen verification. The
comments and suggestions of anonymous reviewers are appreciated.
This paper is contribution no. 46 of the Colorado State

University Larval Fish Laboratory.
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Variable Fish Communities and the Index of Biotic Integrity
in a Western Great Plains River

ROBERT G. BRAMBLETT! AND KURT D. FAUSCH?

Department of Fishery and Wildlife Biology, Colorado State University
Fort Collins, Colorado 80523, USA

Abstract.—We applied the index of biotic integrity (IBI) to the portion of the Arkansas River
basin within the Southwestern Tablelands ecoregion, located on the Great Plains of southeastern
Colorado. Only nine IBI metrics were appropriate for this region, largely because of the depauperate
and tolerant ichthyofauna. The modified index was then used to assess effects of U.S. Army
mechanized infantry training on biotic integrity of the Purgatoire River at 12 sites adjacent to the
Pifion Canyon Maneuvers Site, a remote and relatively undisturbed canyon reach on a seventh-
order Arkansas River tributary. Decrease in abundance of adult red shiners Cyprinella lutrensis,
a tolerant omnivorous species, over a 6-year period (1983-1989) caused marked increases in the
IBI at 9 of 12 sites despite lack of obvious changes in environmental quality after training began
in 1985. Neither sampling variation nor the magnitude and timing of floods were sufficient to
explain the large decrease in red shiner abundance. Other attributes of the biota, such as presence
of long-lived fishes and lack of introduced species, provided no evidence for detrimental change.
The majority of potential IBI metrics were hampered by the low fish species richness, the prepon-
derance of trophic and habitat generalists, or other attributes of the depauperate ichthyofauna.
Moreover, human perturbations that cause change in fish communities of midwestern U.S. streams
are suspected in many cases to mimic natural disturbances in this system, so they may have
relatively little effect. Conversely, some perturbations considered benign in more mesic environ-
ments are likely to cause dramatic changes. We therefore propose that our understanding of the
structure, function, and natural variation of fish communities in western Great Plains streams
must increase substantially before we can define fully appropriate measures of biotic integrity for

these lotic systems.

The index of biotic integrity (IBL; Karr 1981) is
an ecologically based index used to assess degra-
dation of aquatic ecosystems. It was originally de-
veloped for use in midwestern U.S. streams char-
acterized by mesic environments and relatively
rich fish faunas (Karr et al. 1986). Recently, many
investigators have modified the IBI to assess deg-
radation in a variety of ecoregions throughout the
USA and Canada (Leonard and Orth 1986;
Thompson and Fitzhugh 1986; Hughes and Gam-
mon 1987; Ohio EPA 1988; Miller et al. 1988;
Steedman 1988; Schrader 1989; Fausch et al.
1990). However, the naturally depauperate fish
faunas found in certain regions of the southwest-
ern (Schrader 1989), northwestern (Hughes and
Gammon 1987), and northeastern USA (Miller et
al. 1988) and in many small streams (Leonard and
Orth 1986), present challenges in applying the in-
dex in these systems. Problems arise because the
ecological framework of the IBI relies on nominal

| Present address: Inter-Fluve, Inc., 211 North Grand,
Bozeman, Montana 59715, USA.
2 To whom reprints requests should be sent.

levels of taxonomic diversity, as well as on diver-
sity in trophic guilds and levels of tolerance to
environmental degradation.

Western Great Plains streams may present
unique challenges to application of the IBI be-
cause their naturally variable flow regimes and
low habitat diversity have resulted in fish com-
munities that are not only depauperate, but are
also generally tolerant to wide fluctuations in
physicochemical conditions (Cross et al. 1986;
Cross and Moss 1987; Matthews 1987, 1988;
Bramblett and Fausch 1991; Fausch and Bram-
blett 1991). Moreover, relatively little is known
about the ecology of fish communities in Great
Plains streams (Matthews 1988), which may ham-
per suitable modification of the IBI to detect deg-
radation in these systems.

In this paper we attempt to modify the IBI to
assess impacts of U.S. Army mechanized infantry
training activities on a relatively undisturbed reach
of a western Great Plains river. We show that
variation in relative abundance of one fish species
caused large increases in the IBI despite lack of
obvious environmental change, and we discuss the
effectiveness of the index in these sorts of systems.
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Abstract

Trout living in streams have been thought to move
very little throughout their entire lives. Recent
research has demonstrated that adult brown trout,
Colorado River cutthroat trout, brook trout, and
rainbow trout were far more mobile than previously
believed. The mobility of trout has probably affected
estimates of fish abundance, perceptions of habitat
quality, and the delineation of populations, and
could nullify the desired outcome of restrictive
angling regulations. Also, by fragmenting streams
we may be reducing the probability of persistence of
native trout populations by restricting movement
and thus restricting population size.
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Restricted Movement:
The Prevailing Paradigm

Unlike their anadromous relatives, stream-resident
trout are often considered to be relatively immo-
bile. For example, Northcote (1992) stated that
the “home ranges for [such] yearling and older
salmonids are ... usually a few tens of meters.” The
notion of restricted movement of stream-dwelling
trout has persisted for over 50 years (Hoover and
Johnson 1937; Gerking 1959), and has been
applied to trout species as different as cutthroat
trout (Oncorhynchus clarki) (Miller 1957;
Heggenes et al. 1991) and brown trout (Salmo
trutta) (Stefanich 1952; Bachman 1984).
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Unfortunately, the methods used in movement
studies favor relocating immobile fish (Gowan et
al., in press). The procedure for most studies was
to mark fish in relatively short reaches of streams,
return to these same reaches weeks to a year later
to resample them, then discuss only the recapture
of marked fish. Usually few if any areas outside
the selected reaches were sampled. Because most
marked fish that were recaptured came from the
reaches where they were originally marked, the
authors considered this evidence for a lack of
movement. But they typically failed to address the
fate of the 15 to 90% of marked fish that were
never recaptured, or attributed their absence to
mortality or lost marks. Studies employing other
techniques, such as direct observation, were
handicapped because fish were not followed
during all seasons or at night (e.g., Bachman
1984). Until the last five years, potential move-
ment had been inadequately evaluated.

New Views of Movement

Recent research in the Midwest and the Rocky
Mountains has disputed the paradigm of immobil-
ity of stream-dwelling trout. Clapp et al. (1990)
and Meyers et al. (1992) used radiotelemetry to
monitor the positions of large brown trout in
Michigan and Wisconsin, and observed seasonal
movements of over 30 km. Similarly, Young (in
press) implanted transmitters in over 50 adult
brown trout in tributaries of the North Platte River
in Wyoming. I observed fish moving as far as 96
km and hypothesized that fish began spawning
migrations from the river to the tributaries in late
July, wintered in the tributaries (often in deep
pools), and returned to the river during spring

. high flows (Figure 1). Young (in review) used the

same technique to monitor much smaller Colo-
rado River cutthroat trout (O. c. pleutiticus) and

AN

Direction
of Flow

North Platte River

| . ) s
0 10 20
km

— — —> spring-summer movements into river

--------- > summer-fall movements into tributaries

Montana

Idaho
Wyoming

[

South French Creek

Douglas Creek

Figure 1. Brown trout movements in the North Platte River drainage. The dotted line represents
hypothesized summer-fall movements into the tributaries, and the dashed line represents hypoth-
esized spring-summer movements into the river. Small letters represent observed movements of
three brown trout: fish "a" moved 23 km, fish "b" moved 66 km, and fish "c" moved 96 km.
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detected movements averaging over 300 m (and
up to 2.4 km) in mid-summer. Twenty-four-hour
observations of both species revealed numerous
movements of over 100 m and up to 1.1 km
(Young, unpublished data). Using two-way fish
traps to monitor movement, Riley et al. (1992)
observed extensive, continuous movements of
brook trout (Salvelinus fontinalis) in mid to late
summer in small Colorado streams. Investigations
of these species, as well as rainbow trout (0.
mykiss) in Idaho (Middle Fork Salmon River,
Bjornn and Mallet 1964; Silver Creek, Young,
unpublished data), continue to demonstrate that
movement is far more commonplace among adult
trout than previously believed.

Consequences of
Movement

Many aspects of resident trout biology implicitly
rest on the assumption of immobility. If this
assumption is invalid, it challenges several tenets
of current trout management and research.

Special regulations.—Restrictive regulations are
usually designed to reduce harvest of some or all
of a trout population. These regulations presume
that the protected groups will remain within
designated stream reaches. But this presumption is
not always correct; Clapp et al. (1990) noted that
some large brown trout, originally tagged in a no-
kill section of the South Branch of the Au Sable
River, spent most of their time in a standard-
regulation reach. In Wyoming, a slot limit has
protected 254-406 mm trout in the North Platte
River since 1982 (Mike Snigg, Wyoming Game
and Fish Department, personal communication),
and this may have led to increases in the abun-
dance of spawning adults in the tributaries during
the spawning run. The tributaries, however, are
under standard regulations, and fluvial fish are
unprotected once they enter the tributaries (often
as early as July). If anglers harvest these large fish
in the tributaries (and anecdotal evidence suggests
that they do), future gains to the overall popula-
tion may be limited.

Up- and downstream effects.—Another belief is the
overriding importance of local habitat on fish
populations. For example, structural rehabilitation
has been thought to increase the abundance of
trout in a treated reach by increasing survival, but
this assumption has never been verified. In con-

‘trast, Riley and Fausch (in press) attributed the

increased abundance of trout in structurally

enhanced reaches of six Colorado streams to

greater retention of mobile fish arriving from

outside the treated reaches. This implies that the "‘)
absence of a critical habitat outside an “enhanced” "‘

- reach may be responsible for suboptimal trout i

densities within the reach. Consider that suitable
edge habitat for fry of Colorado River cutthroat
trout was usually unoccupied unless spawning
habitat was nearby (Bozek 1990).

The possibility of fish movement is frequently
ignored when building in-stream structures not
intended to enhance trout populations (e.g., water
diversions or dams). One consequence is that fish
may be blocked from seasonally critical habitats
up- or downstream (e.g., spawning or over-
wintering sites). Alternatively, such barriers may
cause the extinction of mobile life history forms,
and if these forms are genetically distinct, their
genetic contribution to the population will be lost.
A genetic contribution to mobility is plausible but
speculative (Jonsson 1985; Northcote 1992).
Regardless, these structures fragment populations
that then run a greater risk of extinction without
the opportunity for natural recolonization.

Up- and downstream effects are not limited to

physical disruptions. The stocking of non-native

trout has led to the eventual loss of many indig- !
enous trout populations, except where barriers I
prevented migration of the invading species (see |
Young 1995). For example, a single stocking of
brook trout in a headwater lake apparently led to
their eventual replacement of Colorado River
cutthroat trout in most of the Battle Creek, Wyo-
ming watershed, except where a polluted stream
prevented their invasion into unpolluted tributar-
ies (Eiserman 1958). Ironically, the relatively
rapid spread of introduced populations was
apparently disregarded as evidence that trout were
mobile.

Page 2
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Sampling fish abundance and population
characteristics.—Most estimates of fish abundance
in streams are derived from one or a few short
reaches of a stream, typically only once each year
(or less often). Movement of fish through these
reaches would render counts suspect, in part by
violating an assumption of mark-recapture esti-
mates. Decker and Erman (1992), after repeatedly
electrofishing adjoining reaches of one stream
throughout a summer, noted that the abundance
of several trout species varied asynchronously.
They attributed this variability to species-specific
movements, and questioned the value of one-time
sampling for estimating fish abundance. Over 50
years earlier, Shetter and Hazzard (1938) similarly
concluded that “populations of stream fish are
relatively unstable in specific areas of a stream
during the summer months, and ... calculations of
stream populations from counts made on one or
two short sections of stream at only one period of
the year are not reliable.” Long-term modelling of
population fluctuations (Platts and Nelson 1988)
or community composition- (Ross et al. 1985) are
especially sensitive to annual or species-specific
variation in mobility. Even one-time basin-wide
inventories cannot account for trout mobility.
Herger et al. (in review) performed two basin-
wide surveys one month apart on each of two
streams, and noted that the redistribution of
Colorado River cutthroat trout led to different
estimates of habitat-specific densities and overall
trout abundance within each stream.

This unreliability can extend to other kinds of
sampling. For example, meristic and morphomet-
ric analyses were used to determine the genetic
purity of Colorado River cutthroat trout from two
tributaries and the mainstem of the North Fork
Little Snake River in southern Wyoming (Binns
1977). The analyses indicated that fish in the
mainstem were genetically pure, fish from
Harrison Creek were obviously contaminated by
hybridization, and fish from Green Timber Creek
were assumed to be intermediate. However, in
movement studies conducted in 1992 (Young, in
review), a single radio-tagged adult occupied all
three locations within 23 days. Moreover, nearly
all the fish originally captured in Harrison Creek
and Green Timber Creek eventually migrated to

the North Fork Little Snake River and could have
been thought to represent the putatively isolated
populations in any of the three streams. Because of
the potential seasonal and annual variability in
population composition, we should consider the
consequences of one-time sampling for describing
population genetic structure (Fausch and Young,
in press).

Habitat modelling.—Modelling may also be
confounded by trout movement. Many habitat-
based models, constructed from physical or
biological data often collected at a single point in
time, attempt to predict the abundance or biomass
of salmonids (see Fausch et al. 1988 for ex-
amples). The inability to incorporate temporal
variation in stream characteristics has been
recognized as a shortcoming of such models i.e.,
habitat characteristics change seasonally without
apparent concurrent changes in fish abundance
(Conder and Annear 1987). Yet rarely considered
is the potential temporal variation in fish abun-
dance produced by mobility, which could add
substantially to the unexplained variation in such
models. Additionally, that species (e.g., brown
trout) may not be in feeding positions when
sampled by electrofishing (Young, personal
observation) may further degrade the performance
of these models.

Arbitrary definition of populations.—Perhaps
because of a perceived lack of mobility in fishes,
biologists often attempt to geographically, but not
biologically, define populations. That is, we often
designate the trout in a small stream as a single
population (in a sense, isolated by immobility).
Yet rarely is this designation merited, because
trout may immigrate to the small stream (to
reproduce, feed, or escape floods) or emigrate
from it (to overwinter or escape desiccation). That
the range of a single population may include far
more waters than the “type location” is consistent
with the emerging concept of metapopulations:
Metapopulations consist of a collection of sub-
populations that are linked by immigration and
emigration (Hanski and Gilpin 1991). The indi-
vidual subpopulations may thrive, suffer losses of
genetic variation, or go extinct, but individuals
from other subpopulations within the
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metapopulation can contribute to the growing
subpopulations, restore genetic variation to small
subpopulations, or found new subpopulations
after extinction. To persist, metapopulations must
consist of periodically mobile individuals in
habitats without continuous barriers to movement
(Gilpin 1987). Whether metapopulation theory
explains trout population structure remains to be
investigated, but it seems likely that mostpopula-
tions of salmonids have been founded by mobile
individuals from large populations (cf. Milner and
Bailey 1989).

Conclusions

A new paradigm for stream-dwelling trout consid-
ers (but does not mandate) mobility as one of the
possible responses to food, growth, competition,
predation, environmental disturbance, and daily
and seasonal cycles. Movement may be minimal
under some circumstances e.g., abundant
macroinvertebrates, complex habitats, and envi-
ronmental stability (cf. Bachman 1984). But
because most streams are spatially and temporally
heterogeneous, trout may elect to move frequently
and extensively. The challenge for managers and
researchers is to recognize when and where
movement will be advantageous or necessary for
maintaining wild trout populations.
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BIG THOMPSON RIVER
HISTORICAL FISH SAMPLING INFORMATION
STANDARD REGULATION LOCATIONS

CHUCK’S PLACE STATION

SPECIES / BIOMASS

% COMPOSITION

AVERAGE
LENGTH (CM)

NUMBER
OVER 127

RBT =184 TOTAL
LOC= 30 214

70
9

20.3
19.2

2
2

RBT =226 TOTAL
LOC=63 289

74
16

21.1
234

RBT =184 TOTAL
LOC=68 252

76
18

21.2
25.0

RBT =181 TOTAL
LOC=107 289

74
13

213
24.5

RBT =361 TOTAL
LOC= 70 431

83
12

19.6
24.9

RBT =298 TOTAL
LOC=70 368

82
16

224
239

NEW HABITAT IMPROVEMENT SITE BELOW DAM

YEAR

SPECIES / BIOMASS

% COMPOSITION

AVERAGE
LENGTH (CM)

1993
(BEFORE
PROJECT)

RBT =65 TOTAL
LOC=31 96
HAT = 36* +36

=132

60
18
13

175
17.5
26.6

1995
(BEFORE
PROJECT)

RBT =37 TOTAL
LOC=44 381
SRN* =10 +10

=91

47
17
e

18.7
17.5
26.8

1996
(BEFORE
PROJECT)

RBT =120 TOTAL
LOC=54 174

62
29

212
242

1998 ( AFTER
PROJECT)

RBT =177 TOTAL
LOC=78 255

64
33

21.8
18.2

1999 (AFTER
PROJECT)

RBT =105 TOTAL
LOC=78 184

54
78

20.6
222




STANDARD REGULATION LOCATIONS

“OLD” HABITAT IMPROVEMENT SITE BELOW DAM

YEAR

SPECIES / BIOMASS

% COMPOSITION

AVERAGE
LENGTH (CM)

NUMBER
OVER 12~

1993
(BEFORE
PROJECT)

RBT =69 TOTAL
LOC=33 102
HAT = 23* +23

=125

64
21
9

19.1
234
29.0

3
1
3

1995 (AFTER
PROJECT)

RBT =96 TOTAL
LOC =145 241
SRN = 58* + 58

=299

42
48
5

19.9
20.5
25.0

5
9

1996
(AFTER
PROJECT)

RBT =147 TOTAL
LOC=168 315

53
34

17.2
229

1997 (AFTER
PROJECT)

RBT =70 TOTAL
LOC=96 166

56
36

13.8
239

1998 (AFTER
PROJECT)

RBT =71 TOTAL
LOC=80 151

47
50

176
19.8

WALTONIA

SPECIES / BIOMASS

% COMPOSITION

AVERAGE
LENGTH (CM)

NUMBER
OVER 12~

RBT =182
LOC=40

TOTAL
222

72
9

17.7
235

3
1

1998

RBT =354
LOC =84

TOTAL
438

81
10

16.6
22:3

1
6

1999

RBT =153
LOC =45

TOTAL
198

84
13

17.3
20.9

0
2

-~ SINGLE SAMPLED STATIONS IN STANDARD REGULATION AREAS

BELOW IDLEWYLD DAM - 1992

YEAR

SPECIES/BIOMASS

%COMPOSITION

AVERAGE
LENGTH (CM)

NUMBER
OVER 12~

RBT =86 TOTAL
LOC=77 163

22
35

24.6
19.8

1
0

TURNOUT ABOVE

INDIAN VILLAGE -

1992

RBT =57 TOTAL
LOC=148 205

10
45

23.8
18.5

2
5

.25 MILE UPSTREAM FROM POWER PLANT AT CANYON MOUTH

RBT =25 TOTAL

LOC=69 94

15
68

22.6
18.0

0
1

RIVERVIEW CAMPGROUND

RBT = 69*
LOC = 123*

TOTAL
192

22
38

22.4
221

10
11

e  =INCLUDES FISH WHICH PROBABLY ESCAPED FROM THE FISH KILL ZONE A MILE UPSTREAM




BIG THOMPSON RIVER HISTORICAL SAMPLING INFORMATION

SPECIAL REGULATION LOCATIONS

HANDICAP RAMP
SPECIES/BIOMASS %COMPOSITION | AVERAGE
LENGTH (CM)
RBT =90 TOTAL 36 18.9
LOC=73 163 60 213
RBT = 118 TOTAL 53 21.0
LOC=77 185 41 22.0
RBT = 123 TOTAL 54 20.6
LOC=132 255 37 24.6
RBT = 106 TOTAL 64 183
LOC=75. 18l 31 23.1
RBT =89 TOTAL 57 213
LOC=76 165 39 24.1
GRANDPA’S (POOR SAMPLING EFFICIENCY)
RBT = 116 TOTAL 78 177
LOC=29 145 17 18.7
RBT = 156 TOTAL 73 19.0
LOC=59 215 25 19.7
RBT =95 TOTAL 76 18.0
LOC=53 148 23 934
RBT = 106 TOTAL 78 20.5
LOC=27 133 15 24.0
RBT = 101 TOTAL 79 19.9
LOC=37 138 15 24.7
TWIN PINES
RBT = 136 TOTAL 72 19.7
LOC=54 190 25 20.6
RBT = 140 TOTAL 61 20.9
LOC=72 212 34 20.3
RBT = 169 TOTAL 61 22.8
LOC=100 269 37 22.5
RBT =115 TOTAL 66 224
LOC=61 176 33 242
RBT = 162 TOTAL 70 21.2
LOC=128 290 28 i
SINGLE STATION SITES IN CATCH AND RELEASE SITUATIONS
SYLVAN DALE RANCH
SPECIES / BIOMASS % COMPOSITION | AVERAGE NUMBER
LENGTH (CM) | OVER 12”
RBT = 94 TOTAL 24 25.4 21
LOC=62 156 43 26.8 33
RBT =55 TOTAL 34 26.3 17
LOC=71. 126 54 26.3 27
CROCKER RANCH
RBT = 159 TOTAL 73 273
LOC=40 199 14 24.0
PRIVATE, CATCH AND RELEASE CEDAR COVE
RBT = 115 TOTAL 59 188
LOC=42 157 22 19.5
RBT =22 TOTAL 9 30.6
LOC=67 89 50 24.5

00 =W NIQ O\ = | =
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OBSERVATIONS AND INTERPRETATIONS

NO CLEAR DOWNWARD TRENDS IN EITHER STANDARD OR SPECIAL

REGULATION AREAS WE ARE ACTUALLY IN BETTER SHAPE THAN

EARLY 90S

1 NO WHIRLING DISEASE EFFECTS ON A POPULATION SCALE

2 NO “CLASSIC” RESPONSE TO CATCH AND RELEASE REGULATIONS, LE. RAINBOW
NUMBERS ARE NOT DRAMATICALLY HIGHER THAN BROWN TROUT NUMBERS IN
COMPARISON BETWEEN AREAS, AND BIOMASS IS NOT GREATER, IT ACTUALLY
AVERAGES 20% LESS.

3 BIOMASS TRENDS: SPECIAL REG SITES SHOWED 3 UNCHANGED, 1 SIGNIFICANTLY UP,

1 MILDLY DOWN. STANDARD REG SITES SHOWED 3 UNCHANGED AND 2 SIGNIFICANTLY

UP

BIG T DOESN’T GROW BIG FISH VERY OFTEN REGARDLESS OF
REGULATION STRATEGY, FISH OVER 12” STD =7.6 RBT AND 7.7 LOC PER
SITE, SPECIAL REG SECTIONS =5.4 RBT AND 6.7 LOC PER SITE

AVERAGED BIOMASS (KG/HA) SAMPLING SITES OVER THE YEARS

YEAR AVERAGE AT STANDARD REG SITES AVERAGE AT SPECIAL REG SITES

1989 214 1 SITE 166 3 SITES

1991 289 1 SITE 189 3 SITES

1992 163 4 SITES - -

1993 111 2 SITES 174 2 SITES

1995 214 2 SITES 133 2 SITES

1996 245 2 SITES

1997 226 2 SITES 174 5 SITES

1998 319 4 SITES 152 2 SITES

1999 250 3 SITES 228 2 SITES

TOTAL 197 21 SITES 156 19 SITES

CREEL CENSUS SHOWED CATCH RATE DROPPED FROM 1992 TO 1997, DWM CONTACTS
SHOWED CATCH RATE DROPPED BY 50 % AFTER STOCKING CEASED, HAS REMAINED THE
SAME SINCE

USE IN STANDARD REGULATION FORMERLY STOCKED AREA HAS DROPPED 42% USE IN
SPECIAL REGULATION AREA HAS INCREASED 31%




Norejko, Jay, 01:02 PM 2/17/00 , Trinchera Ceek fish e o

From: "Norejko, Jay" <Jay.Norejko@chs.state.co.us> & 7/ 2 /30 ?
To: fwb@cnr.colostate.edu

Subject: Trinchera Ceek fish

Date: Thu, 17 Feb 2000 13:02:11 -0700

X-Mailer: Internet Mail Service (5.5.2232.9)

Dear Robert Behnke,

I'm working with Kevin Black (Assistant State Archaeologist) at the Colorado
Historical Society Office of Archaeology and Historic Preservation on the
nomination of the Trinchera Cave Area for the Stewardship Trust. The
nomination form asks many questions about the wildlife of the area. |

haven't had much luck on my web and library searches of the area. On the
Trinchera Cave 7.5 minute USGS map the parcel is in the 33S township, 59W
range, and in all of section 16. This area lies about 30 miles directly

east of Trinidad in Las Animas County. Bruce Rosenlund gave me your name as
someone who might be able to help me since you may have done work in the
area. | suppose what | would need is a report on any endangered fish in the
area or if the area is an important migration corridor or breeding grounds.

Any help or leads would be greatly appreciated.

Jay Norejko

Archaeological Aide
Colorado Historical Society
1300 Broadway

Denver, CO 80203

(303) 866-3498
jay.norejko@chs.state.co.us

Printed for Judy Terrel <judyt@picea.cnr.colostate.edu>
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Introduction

This report summarizes the information available from studies and col-
lections made during this year, It is intended as a preliminary revision
of Beckman's Guide to the Fishes of Colorado, pointing out additions, de-

letions, name changes, and corrected distributional and taxonomic data,

To understand the inadequacies in our knowledge of Colorado's fish fauna

it is necessary to be acquainted with the historical background which pro-
duced our present sum of information. The U.S. Geological and Geographical
Surveys of the 1860's and 70's collected specimens on which many of Colorado's
fish species were named, These collections resulted in a proliferation of
newly described genera and species to such an excent that the status and
validity of many species and the true diversity of the fauna is still not
known, No comprehensive critical analysis of the taxonomy of Colorado fishes
kas yet been made., Through the years, opinions have been based on previous
bits of work and all the errors and misinformation have been passed on and
incorporated into our present body of knowledge, Our opinions. and recommenda-
tions for improvement of Beckman's Guide are arranged by family groups and

follow the order encountered in the Guide,

Salmonidae
Coregonidae the whitefishes: reduce to subfamily status (Coregoninae)
of Salmonidae,

L.

The lake whitefish, Coregonus clupeaformis, added to the list of intwo-

duced species, A population of unknown origin is established in Cheeseman's
Reservoir,

Silver salmon, Oncorhynchus kisutch and California golden trout, Salmo

aguabonita, added as introduced species., Atlantic salmon, Salmo salar,
deleted, The splake, Salvelinus fontinalis x S. namaycush is now etocked

in Colorado vwaters,




Presently, Carpiodes cyprinus is the only carpsucker definitely known from




Investigations of the native subspecies of cutthroat are underway,
Pure populations of Rio Grande cutthroat were found on the Trinchera Ranch
in Costilla County in 1967,

Thymallidae, the graylings: reduce to subfamily (Thymallinae) of Sal-

monidae, The "American" grayling should be Thymallus arcticus; s signd fer

So o

is a synonym of arcticus,

Esocidae
The northern pike, Esox lucius, added to the list of introduced species,

The grass pickerel, Esox vermiculatus, should be considered a subspecies of

L. americanus,

Catostomidade

The plains carpsucker, Carpiodes forbesi, is a doubtful species.

Presently, Carpiodes jaépse—is the only carpsucker definitely known from

Colorado. The white sucker, Catostomus ¢ rsoni, is now wéll) established .
in the west slope tributaries of the Colorado River and a specimen was re-
ceived from the Rio Grande basin in Conejos County.

The flannelmouth sucker, Catostomus latipinnis, may actually consist

of two species: coarse scaled specimens (75-90 scales in the lateral line)
were collected in the Black Canyon of the Gunnison River together with the
typical fine scaled form (95-125).

Several additions and corrections are necessary for the mountain suckers
of the genus (or subgenus) Pantosteus, The name of the widespread bluehead
sucker, P, delphirus, should be changed to P, discobolus, according to the
work of Smith (1966. Mus. Zool., Univ. Mich,, Misc, Publ, 129). The name
delphinus is a synonym of P. platyrhynchus. P, platyrhynchus, should be
added to the list of native Colorado fish species as Smith found this sucker

in a tributary of the Yampa,




The life history information given in Beckman's Guide states that tha
bluehead sucker is a spring spawner and reaches a length of about one foot,

In late August of 1966, bluehead suckers to 16 inches were collected in

epawning condition in the Black Canyon of the Gunnison,

Two corrections are necessary to update the information on the Plains

Mountain sucker, Pantosteus jordani: 1, P, jordani is currently considered

as a synonym of P, platyrhynchus; 2. There is no authentic record of a

Partosteus in the east slope drainage of Colorado outside the Rio Grande

basin. P, platyrhynchus has been reported from the North Platte basin in

Wyoming and probably occurs in this drainage in Colorado, It is doubtful

if any species of Pantosteus was native to the South Platte or Arkansas

river basins, With the transportation of water from the Colorado basin through
the Continental Divide, it might be expected that species typically found

in headwater environments such as members of the genera Pantosteus, Cottus,

and Rhinichthys, would be transferred to east slope waters, We know of no

specimen, however, of Colorado basin species turning up i:Tauny. @ast slope

water,

Cyprinidae
Information produced from taxonomic and ecological studies of the genus

Gila of the Colorado basin demonstrate that the roundtail chub, Gila robusta,

and the bonytail chub, G, elegans, should be considered as full species aud
not subspecies, The humpback chub, G. cypha, should be added to the list
of native Colorado species, This chub is rare and its true systematic posi-
tion is not yet firmly established,

The Rio Grande chub, Gila nigrescens, should be G. pandorae, G. nigre-

scens does not occur in the upper Rio Grande basin.




There are differences of opinion on the recognition of subspecies in

Hybopsis gracilis, but if subspecies are used, the plains flathead chub should

be the subspecies gracilis and not communis and the southern flathead chub,

gulona and not physignathus,

The Colorado speckled dace should be Rhinichthys osculus, not R. nubilus

yarrowi. The use of subspecies in the variable dace species should be avoided
unless based on a definitive study. The same advice applies to the use of

subspecies in the fathead minnow Pimephales promelas which does not separate

into two distinct geographical units in Colorado, as the subspecies names
imply. The fathead minnow is now distributed in all major drainage basins

of the state,

Notropis deliciosus missuriensis, the plains sand shiner, should be N,

stramineus missuriensis, The name deliciosus can not be used for the sand
shiner because it is a synonym of N, texanus, a species which does not occux
in Colorado,

The distinctions and true taxonomic status of Hybognathus placitus and

H. nuchalis is not fully known. Further collections of Hybognathus are
needed from eastern Colorado,

The subspecies of the central stoneroller, Campostoma anomalum, should

be changed from plumbeum to pullum,

The redsided shiner, Gila (Richardsonius) balteatus, should be added

to the list of introduced species; we have specimens collected from the
Yampa River,

A few small specimens of a Notropis minnow new to Colorado were found
in an irrigation ditch east of Fort Collins. Apparently, this new minnow

is close to Notropis volucellus, and may represent a range extension of that

species,




Species not listed in Beckman and not collected yet, but which we suspect

may be native to Colorado waters are: Chrosomus neogaeus and Notropis

heterolepis.

The type specimens of three cyprinid species of unknown status described

from Colorado were examined at the U.S, National Museum. Leuciscus evermanui

Juday is a synonym of Semotilus atromaculatus; Notropis universitatus Evecr-

‘wmann and Cockerell may be N, cornutus, and Notropis horatii Cockerell, is

probably N. dorsalis.

Ictaluridae

The catfish family should be Ictaluridae, not Ameiuridae; and the genus

Ameuirus becomes Ictalurus,

Serranidae

The white bass genus Lepibema becomes Roccus.

Percidae

The character of cheek scalation used to distinguish Etheostoma exile

is variable and not absolutely reliable,

Cottidae

The eagle sculpin, Cottus annae, is a synonym of C. beldingi.




Specimens Desired for Further Study

All native cyprinids of east slope drainages, Chubs of the genus Gila
in the Colorado basin., Carpsuckers of the genus Carpiodes, ''Coarse scaled"
flannelmouth suckers of the Colorado basin. Any Pantosteus from east of the

Continental Divide and Pantosteus platyrhynchus from the Colorado basin,

Observations on behavior or life history of the rare Colorado squawfish,

Ptychocheilus lucius and the humpback sucker, Xvrauchen texanus besides

specimens of these species would be welcome,
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NONGAME ADVISORY COUNCIL MEMBERS

1D

DATE APPOINTED

RECOMMENDED TERM EXPIRATION DATE

Robert Behnke

1975

12/31/78

D

Melvin Dyer

1976

1 2/481/679

Dx:

James H. Enderson

1978

1127811/:80

Dr:

Robert Erickson

1976

100 /8154719

D,

James Fitzgerald

1975

12/31 /178

Wibes

Ron Lestina

LGS

12/ 8 10/S

s

Michael Monohan

1197.8

127/ 81580

. David Pettus

1975

12/31/78

. Robert Turner

1978

12/31 /80

. Jean Widman

1976

12/31/78
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Nongame Wildlife

Budget Alternatives Fiscal 1978-79

General Cash Federal
Fund Funds-L/ Funds

Priorities

#1 Maintenance Budget 146,419
FTE (7.0)

Enhancement -

Threatened & Endangered Species Program 100,000
FTE

3.0 Nongame Biologists for NE, NW & SW
ETE

Enhancement Special Purpose

Urban Wildlife
FTE

Herptile Program
FIE

Inventory of Selected Properties
FTE

Inventory of Undetermined Species
ETE ]

Walter Walker Nongame Wildlife Area
i

Floating Nest Structures
ETE

Water Snake and Soft Shell Turtle Study
FTE

Total - Alternative #l Nongame Budget

General Fund ' $246,419
FTE (7.0)

Cash Funds 181843
FTE : (6.66)

Federal Funds 2.5, 572

HE (16.0)

$703,334
2/ Ewoaneezd S AcT. (29.66)

1./ Check-of¥ Meaies




UNLIMITED

Don Alley

N W Montana Chapter
c/0 810 3rd Ave East
Kalispell, MT 59901
406-755-7317

Robert J. Behnke

Department of Fisheries and Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dear Dr. Behnke,

I am sending you a copy of the draft Upper Flathead System Management
Plan, in the hope that you will find it worthwhile to comment on the pro-
posals it contains. As you probably know, this system is a stronghold for
an essentially pure strain of Westslope Cutthroat trout and bull trout

char.

First, let me give you a little background on the situation and on our
Chapter’s position. A number of factors have resulted in the 10ss of the
system’s popular kokanee salmon fishery. Social and political pressures
have convinced the state and tribal authorities to make some effort to re-
store the kokanee fishery. | have always felt that the kokanee did not be-
long in the Flathead and | feel that efforts to restore this fishery are un-
wise (at least in terms of ecology, as opposed to politics). However, the
political situation is such that attempts to restore kokanee are inevitable.
In any event, these attempts are very likely to fail. Our chapter had there-
fore decided not to oppose attempts to restore kokanee when testifying at
public meetings earlier this year.

It is in the area of cutthroat management that we are most concerned
and would like most to direct your attention. Investigation of management
of these fish in southeastern British Columbia and the wilderness waters
of the South Fork of the Flathead suggests to us that the present S fish
limits now in effect on the upper Flathead system will not protect the
fish from overharvest. Fisheries biologists share our concern that the loss
of the extremely popular kokanee fishery will result in many fishermen
shifting their attention to cutthroat. We believe that the proper response

Founded in 1959... Over twenty years of trout and salmon conservation
Washington, D.C. Headquarters ¢ 118 Park Street, S.E. ¢ Vienna, Virginia 22180  (703) 281-1100




of our fisheries managers is to lower limits on the cutthroat and take a
leadership position in educating the public that the future of this wild na-
tive trout is largely dependent on nonconsumptive use as opposed to the
kokanee fishery type of high harvest, consumptive use. However, as ex-
plained in the plan, fisheries managers feel that they can manage cut-
throat as a partial replacement for kokanee and increase the harvest. This
will be accomplished by adding a million hatchery fish a year to the sys-
tem.

We question the wisdom of adding hatchery fish to a wild population in
order to meet the demands of some fishermen to harvest more fish than a
wild fishery can sustain. We also have doubts about the long term genetic
integrity of the hatchery broodstock. We are not convinced that enough is
known about maintaining hatchery stocks of genetically pure native fish,
as opposed to domesticated hybrids, to ensure that the genetic integrity
of the native wild fish is not endangered. Furthermore, we wonder if the
cutthroat of this large system can be considered as a single genetic enti-
ty. Is a fish that leaves the lake in December to eventually spawn in one
fork the same as one that leaves the lake in March to spawn in another
fork? Are they both identical to the hatchery broodstock derived from fish
native to the tributaries of Hungry Horse Reservoir?

By supplementing natural reproduction with hatchery fish to reach a
management goal of an increase in harvest, managers assume that the
harvest will include the hatchery fish. However, experience in nearby
Swan Lake, where an estimated 175 fish were harvested out of a plant of
100,000, raise concerns that fishermen will focus on known seasonal
concentrations of wild trout, the hatchery fish may not survive or may
behave in such a way as to avoid harvest, and the increased harvest will
occur largely, or entirely, at the expense of wild fish.

In general, we fear that the concept of planting hatchery fish in order
to maintain increasing levels of harvest will result in larger plants as
fishing pressure increases over the years. We fear that eventually our
wild and native fish will be overwhelmed by a hatchery fish of dubious ge-
netics.

If you have the time and the interest we would appreciate it if you
would comment on the enclosed plan before Nov. 1, 1988, The address to
send comments is Montana Department of Fish, Wildlife, & Parks, P.0. Box
67, Kalispell MT 59901. A copy sent to me would be appreciated.

Thank you,

4 .
/J/C} L /> //

cc: Pam McClelland
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Dept. of Zoolagy
University of Montana
Missoula, MT 598le

Dear Robb:

The Department and the Confederated Salish and Kootenal Tribe have been
attempting to develop a fisheries co-management plan for the Flathead Lake/River
system. Tne plan would establish objectives and strateg:es for managing the major
gamefish populations in the system. One proposed strategy, based on public demana
during the scoping process, would be to implement the stocking of ane million 4-6"
westslope cutthroat on an  annual basis. fhe objective  would Bbel woireniace
recruitment lost to the construction of hydroelectric dame as well as to provide
new fishing cpportunities to compensate for the decline in the kokanee population.

The local Trout Unlimited Chapter is concerned about the genetic implications

hatchery augmentations. They requested an opinian from Dr. Behnke (enclased).

Behnke also expressed concerns about the genetic implications of tnis

Since you are probably the person most krowledgeable in  the

of genetic subpopulations in the Flathead as well as the genetic

make-up of our current westslape cutthroat broodstock, I would appreciate your

opinion on this strategy. Please keep in mind that the plants are proposed only
for Flathead Lake and not for tne South Fork above Hungry Horse Dam.

iate any time you can give this matter. We hope to finalize the plan
a reply before then would be appreciated.

Best regards,

—Iim Vashro
Regional Fisheries
/b
c: Dan Alley
Dr. Leo Marnell
Dr. Rabert Bennke
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University
October 17, 1988

Department of Fishery and
Wildlife Biology
Fort Collins, Colorado 80523
Montana Department of Fish
Wildlife, and Parks
p. 0. Box 67
Kalispell, MT 59901

Gentlemen:

Comments on Upper Flathead Fisheries Management Pan:

I was asked to review and comment on this plan by the Northwest Montana
Chapter of Trout Unlimited. My comments concern two aspects:

(1) probability of useless and wasteful stocking and (2) concern for
maintaining remaining natural intraspecific diversity of cutthroat trout.

The plan proposes to stock large numbers of kokanee and cutthroat trout
under the assumption that a significant number of the stocked fish will
survive, grow, and enter the fishery to maintain certain catch
objectives.

If the drastic decline in kokanee is the result of reproductive failure,
then such a plan should be successful (if the lake environment is near
optimum with an abundant food supply, then only the Jack of recruitment
is responsible for the decline of adult fish, and stocking of hatchery
fish would overcome this problem). I doubt, however, that this is the
case. The present limitations on reproduction have been in effect, 1
believe, for about 30 years, yet kokanee abundance remained high -- a
record spawning run occurred as recently as 1985. The drastic decline in
1986 and 1987 evidently coincided with rapid increase in Mysis in the
7ake. Unless the conditions that must have caused virtually 100%
mortality in the juveniles produced by the 1981 and later spawning runs
(which were the first year-classes exposed to Mysis competition) have
changed, what results can be expected from stocking millions of hatchery
kokanee in the lake and exposing them to the same conditions that caused
previous year-class failures?

In Lake Pend Oreille, which also suffered a dramatic decline in ks
kokanee after Mysis became established, the epilimnion warms to about 180
in July and Mysis will not enter the surface waters. Under these
conditions, Daphnia greatly increase in abundance during summer months,
and the stocking of hatchery kokanee appears to be a viable management
option. If some such strategy is intended for Flathead Lake, it is not
apparent in the management plan. Is the relative abundance of Daphnia
known on a monthly basis for Flathead for the past several years? Is
there any idea of what food organisms would be available and in what
quantities for the millions of kokanee planned to be stocked, especially
at the time of stocking? Most kokanee fisheries are dependent on a
single species of Da hnia (which is also the preferred food of Mysis).
Based on my understanding of kokanee and of kokanee-Mysis interactions, I
see 1ittle chance of success for the management option o stocking
millions of kokanee in Flathead Lake.




Montana Department of Fish, Wildlife, and Parks
Octaber 17,1988
Page 2

My concerns on the cutthroat trout management option have a similar basis
as with the kokanee. Is natural reproduction the major limiting factor
controlling cutthroat abundance, or is their abundance more limited by
food availability and interactions (competition and predation) with non-
native species? I see nothing in the management plan that bears on this
critical question. Considering past failures to increase S. c. lewisi
abundance by stocking massive numbers of hatchery fish in Targe lakes in
Idaho, what might be different about Flathead Lake that would suggest any
hope for success?

A more important matter, however, concerns the maintenance of the genetic
integrity of the native Flathead cutthroat trout. Based on what is known
of cutthroat trout in other large lakes, it can be assumed that the
cuthroat trout native to Flathead Lake is not a homogeneous entity, but
is made up of separate populations that spawn in different tributaries.
What is known about the spawning runs that leave the lake --- time of the
run, area and time of spawning, life history characterizations? 1
suspect that some of the original diversity in populations was lost when
Hungry Horse Dam blocked the South Fork. How many distinct populations
remain? This information should be basic to any management plan. The
danger of loss of discrete populations by homogenization induced by

stocking massive numbers of one genotype of hatchery cutthroat leads me
to reject this option as a realistic management strategy.

Sincerely,

W i g
ert J. Behnke
Professor, Fishery Biology

RJIB/kc

cc: -Mr. Don Alley
Dr. Leo Marnell
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October 17, 1988
Department of Fishery and
Wildlife Biology

Y Fort Collins, Colorado 80523

Montana Department of Fish
Wild1ife, and Parks

PO Boxab7

Kalispell, MT 59901

Gentlemen:
Comments on Upper Flathead Fisheries Management Pan:

I was asked to review and comment on this plan by the Northwest Montana

Chapter of Trout Unlimited. My comments concern two aspects:

(1) probability of useless and wasteful stocking and (2) concern for
maintaining remaining natural intraspecific diversity of cutthroat trout.

The plan proposes to stock large numbers of kokanee and cutthroat trout
under the assumption that a significant number of the stocked fish will
survive, grow, and enter the fishery to maintain certain catch

objectives.

If the drastic decline in kokanee is the result of reproductive failure,
then such a plan should be successful (if the lake environment is near
optimum with an abundant food supply, then only the lack of recruitment
is responsible for the decline of adult fish, and stocking of hatchery
fish would overcome this problem). I doubt, however, that this is the
case. The present limitations on reproduction have been in effect, I
believe, for about 30 years, yet kokanee abundance remained high -- a
record spawning run occurred as recently as 1985. The drastic decline in
1986 and 1987 evidently coincided with rapid increase in Mysis in the
lake. Unless the conditions that must have caused virtually 100%
mortality in the juveniles produced by the 1981 and later spawning runs
(which were the first year-classes exposed to Mysis competition) have
changed, what results can be expected from stocking millions of hatchery
kokanee in the lake and exposing them to the same conditions that caused
previous year-class failures? :

In Lake Pend Oreille, which also suffered a dramatic decline in its
kokanee after Mysis became established, the epilimnion warms to about 18°
in July and Mysis will not enter the surface waters. Under these :
conditions, Daphnia greatly increase in abundance during summer months,
and the stocking of hatchery kokanee appears to be a viable management
option. If some such strategy is intended for Flathead Lake, it is not
apparent in the management plan. Is the relative abundance of Daphnia
"known on a monthly basis for Flathead for the past several years? Is
there any idea of what food organisms would be available and in what
quantities for the millions of kokanee planned to be stocked, especially
at the time of stocking? Most kokanee fisheries are dependent on a
single species of Daphnia (which js also the preferred food of Mysis).
Based on my understanding of kokanee and of kokanee-Mysis interactions, I
see 1little chance of success for the management option of stocking
millions of kokanee in Flathead Lake.




Montana Department of Fish, Wildlife, and Parks
October 17, 1988
Page 2

My concerns on the cutthroat trout management option have a similar basis
as with the kokanee. Is natural reproduction the major limiting factor
controlling cutthroat abundance, or is their abundance more limited by
food availability and interactions (competition and predation) with non-
native species? I see nothing in the management plan that bears on this
critical question. Considering past failures to increase S. c. lewisi
abundance by stocking massive numbers of hatchery fish in Targe Takes in
Idaho, what might be different about Flathead Lake that would suggest any
hope for success?

A more important matter, however, concerns the maintenance of the genetic
integrity of the native Flathead cutthroat trout. Based on what is known
of cutthroat trout in other large lakes, it can be assumed that the
cuthroat trout native to Flathead Lake is not a homogeneous entity, but
is made up of separate populations that spawn in different tributaries.
What is known about the spawning runs that leave the lake --- time of the
run, area and time of spawning, life history characterizations? I
suspect that some of the original diversity in populations was lost when
Hungry Horse Dam blocked the South Fork. How many distinct populations
remain? This information should be basic to any management plan. The
danger of loss of discrete populations by homogenization induced by

stocking massive numbers of one genotype of hatchery cutthroat leads me
to reject this option as a realistic management strategy.

Sincerely,
Robert J. Behnke
Professor, Fishery Biology

RJB/kc

ccs. Mr. Don Alley.
Dr. Leo Marnell.




