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Dr. Robert J. Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

I am sorry I did not get to speak to you at the desert fishes 
meetings in Death Valley but I had to collect some fish in the eastern 
Sierra and get right back to Los Angeles.

Your comment on the "desert adapted" 'troiU: living at 83°F really 
interested me and I wanted to get some further information on it. I 
have been studying thermal tolerance in golden trout from the Cotton­
wood Creek and South Fork of the Kern drainages. We have found that 
their upper lethal temperature when acclimated at 12°C is about 29.7°. * 9 
(=84°F) which is equivalent to the thermal tolerance of frown trout.
Under warmer acclimation conditions, and cycling thermoperiod, I would 
expect it to be considerably higher. We have also measured diel tempera­
ture cycles in the South Fork of the Kern at several localities and 
daily temperatures in the 80’s are quite common.

We are preparing our paper for publication and would like to know 
if you have published your observations of the trout (I assume they 
are j>. clarkii henshawi) at 83°F, as we would like to site your obser­
vation in our paper* If not, could we have your permission to site 
your observation as a personal communication?

I feel the high temperature tolerance of the golden trout is of 
considerable interest since it may indicate further similarity to the 
Gila and Henshawi subspecies that you have previously determined.

Yours sincerely,

CRF:la

C. Robert Feldmeth 
Assistant Professor 

of Biology
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Memorandum
t o  : Bob Behnke, Colorado Cooperative d a t e : October 20, 1972

Fishery Unit, Ft* Collins

f r o m  : Bob Kramer, Utah Cooperative Fishery Unit,
Logan

s u b j e c t : Hot trout - your 10/12 memo
As you have stated in your memo, it’s a bit difficult to draw conclusions 
regarding the uniqueness of the redbanded trout genotype. The ability 
to tolerate the 83 F temperatures at which you caught them could be 
related to acclimation to daily temperature fluctuations to which they 
were subjected. Perhaps the night temperatures are in the 60 F range 
and the day temperatures reach 80+ for only a short time. I fm not able 
to put my finger on any published data which would apply to this 
question of temperature tolerance, however.

I do have one good bit of evidence, however, which supports your hypo­
thesis that scope-for-activity is genetically controlled within species. 
This is from Dickson’s thesis (2 figures enclosed) and also given in 
our paper in the JFRBC (enclosed). At 25 C, the DeSmet rainbows had 
significantly higher active metabolic rates and scope-for-activity 
than did the domestic trout (both groups reared in a hatchery from 
eggs taken from respective stocks). Since rearing conditions were 
nearly the same, the differences observed in metabolism were attributed 
to genetic differences. The Wild fish were subjected to seasonal low 
and high temperatures for generations whereas the domestic fish were 
held in relatively homothermal conditions and continuously selected for 
growth and survival under those conditions.

In order to draw any meaningful conclusions regarding scope-for-activity 
of the Chino Creek trout we should get them as eggs or at a very young 
state and raise them under identical conditions with other cutthroat 
trout and rainbow trout at various constant temperatures. Periodic 
scope-for-activity measurements then made over a 12-month period should 
give us the information you seek. We could also determine upper incipient 
lethal temperatures in the lab.

The Unit is well-equipped to do this should^Jhe Division of Fishery 
Research give the work high priority.

I have supplied Mr. Leavitt with the necessary materials for preserving 
trout from the Sevier River drainage and given him some words of 
encouragement per your letter of September 14.

Thanks for the papers and the rare and endangered species materials.
Keep up the good work.

Enclosures (3) 
RHK:gm

R. H. Kramer
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Welcome!
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N A VY E N V IR O N M E N T A L  AND P R E V E N T IV E  M E D IC IN E X
U N IT N O . 2

NORFOLK, VIRGINIA 2 3 5 1 1

Dr. Robert Behnke
Assistant Unit Leader
Colorado Cooperative Fishery Unit
Colorado State University
Fort Collins, Colorado 80521

Dear Dr. Behnke:

I enjoyed meeting you and discussing the potential role 
of fish for mosquito control in Colorado. As you suggested,
I have forwarded information concerning our studies with 
Gambusia to the Public Health Department in Colorado 
Springs.

Regarding the possibility of investigating the two native 
Fundulus fish species as mosquito predators (for a Ph. D. 
problem), Dr. Fronk of the Zoology and Entomology Department 
suggested that a laboratory problem would probably be a 
safer choice in view of the two year limitation. This is, 
therefore, the course that I shall pursue should I matriculate 
at CSU next year. I will, however, continue to keep in con­
tact with the public health people who are conducting the 
work with mosquito fish in Colorado.

Thank you again for your time.

N.V̂
Code 15:LLS/bm 
6250
23 June 1972

Sincerely

L. Lance Sholdt 
LT MSC USN
HEAD, ENTOMOLOGY DEPARTMENT
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February 28, 1972

Dr. Robert J. Behnke 
Colo. Coop. Fishery Unit 
Colo. State University 
Ft. Collins, CO 80521

Dear DrBehnke:
We are pleased to send you the American Fisheries Society Citation 
awarded to the faculty adviser of the student member who delivered 
the best paper at our 101st Annual Meeting. The citation to the 
student was awarded to Carl B. Schreck for his paper entitled "Sex 
Steroid Levels in Rainbow Trout with Respect to Gonad Development, 
Stress Castration and Variability." He, in turn, proposed your 
name to receive the above mentioned citation.

HC/twb

Enclosure

cc: AFS Officers
George Fleener 
Richard H. Stroud 
Robert M. Jenkins

Acting Executive Secretary

Publications: Quarterly TRANSACTIONS, Newsletter, Special Publications



Un ited  S t a t e s  D ep a r t m e n t  o p  Ag r ic u l t u r e
FOREST SERVICELolo National Forest 

2801 Russell Street 
Missoula, Montana 59&01

r e p l y  to : 2Ô10 Cooperative Relations September 1, 1972

s u b je c t : Westslope Cutthroat Trout Samples

ro: Mr. Robert J. Behnke 
Assistant Leader
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado

You will soon be receiving samples of westslope cutthroat trout 
from eighteen various streams and two lakes located in western 
Montana. The fish sire each wrapped in formalin-soaked toweling 
and placed in a plastic bag. Each plastic bag contains fish from 
a single stream or lake. Inside each plastic bag is a slip of 
paper giving the name of the creek, the creek's location (section, 
range, township), the date of collection, the water temperature, 
the type of canopy located directly above the stream, and the 
substrate type of the stream. The information is listed in this 
order on the individual slips of paper.

Slides of what we feel to be representative fish of each stream will 
be sent at a later date. Enclosed are maps which will give you a 
general idea of the location of collection. The location of roads 
on these maps inaccurate and outdated, but the location of the 
streams is fairly good.

In our opinion, only the fish collected from Lower Elliot Lake 
are pure native westslope cutthroat. We make this statement prior 
to having made any tests on the serum so it is only an opinion.
We think most of the other fish are rainbow-westslope cutthroat hybrids.



2

Also, some streams such as Deer Creek, Little Stony Creek, Big Rock 
Creek, and almost certainly Overwhich Creek possibly have westslope- 
YeHows tone cutthroat hybrids present. Again, these are only my 
personal opinions, and nothing mere.

If there is any additional information I could supply you with, 
please feel free to write me at any time.

GORDON HAUGEN 
Fisheries Biologist

Enclosure



U n ited  S t a t e s  D ep a r t m e n t  o f  A g r ic u l t u r e

« i i ! H
Missoula, Montana $9801

REPLY TO: 2630 Habitat August I*, 1972

SUBJECT: Cutthroat trout—  Montana Department of Fish and 
Game. Rare and Endangered Species Collection

Colorado Cooperative Fishery Unit 
U.S. Bureau of Sport Fisheries and Wildlife 
Colorado State University 
Fort Collins, Colorado 80$21

Dear Dr* Behnkes

Being sent under seperate cover are 1$ cutthroat trout to be 
analyzed under subject collection for pure strain. All of the 
cutthroat were collected from little Goose Bake, Park County, 
Montana, elevation 9800 feet, on the Gardiner Ranger District, 
Gallatin National Forest.

We would appreciate receiving a copy of your report on these 
fish when your analysis is completed.

JÉ



Un i t e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE
Flathead National Forest 
Kalispell, Montana 59901.

2 6 0 0.
April 25, 1972

r
Mr. Robert Behnke
Assistant Unit Leader
Colorado Cooperative Fishery Unit
Colorado State University
Fort Collins? Colorado 80521■

Dear Mr. Behnke:

The Middle Fork of the Salmon River in Idaho has a pure native . 
population of cutthroat trout and a well known steelhead population.1 
The Middle Fork cutthroat looks very much like the cutthroat from 
Flathead. Lake. Don Corley, Salmon, Fishery Biologist for Idaho Fish 
and Game could give you first hand information on this.,

There are several small tributaries to the Portneuf River in eastern 
Idaho that have cutthroat populations which appear distinct from the 
Yellowstone cutthroat and. Snake River cutthroat.

The head, of the Little Malad. River, in the Great Basin Drainage,
Oneida County had some native cutthroat when Danniels Dam was built.
Since then, Yellowstone cutthroat have been piantediin the drainage.
There still may be some of the unadultrated. native stock in the head­
waters above beaver dams. Rainbow may have been stocked in these 
waters some time ago, but I doubt they would have reached, the headwaters.

Cherry Creek in Bannock County may have a native cutthroat population 
remaining. Eastern brook were planted, in the area at one time.

Mill Creek on the Fort Hall Indian Reservation has a cutthroat popula­
tion that co-exists with eastern brook. The fish in Mill Creek,should, 
be a pure native strain, unless the Indians stocked it recently. Sev­
eral streams in the'^Idaho Primitive area have both cutthroat and. 
steelhead. Big Creek has an excellent cutthroat population (the last time 
I was there) as well as steelhead.

Pebble Creek, a "tributary to the Portneuf River, has an excellent cutthroat 
population in the headwaters. Rainbow catchables are stocked, annually, 
but the cutthroat maintain themselves very well in the headwaters above 
teaaver dams.

6200-11 (1/69)
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Jacknife Creek and Tincup Creeks, tributaries to Salt River in 
Wyoming have good Snake River cutthroat populations. They have been 
stocked with Yellowstone cutthroat and rainbow; but Snake River cut­
throat dominate.

The .-Black-foot River, above the Blackfoot Reservoir, in eastern Idaho 
has present both rainbow and Yellowstone cutthroat. There is some 
hybridation, but the upper Blackfoot is still all cutthroat and the 
lower river a mixture. The cutthroat in the Blackfoot River held 
their own while the rainbow population declined because of competition 
from a spawning run of suckers that followed the rainbow and utilized 
the same areas to) spawn. Rainbow and cutthroats hybrids are common in 
the reservoir. Hybrids weighing 10-23 lbs. are taken regularly. So 
much for your questions on Idaho cutthroat.

I will be able to send some more cutthroat from Flathead Forest streams 
this summer. How many fish do you need, from a given “stream? It may be 
possible to collect a few the latter part of May, depending on the 
spring runoff.

I have located three populations of cutthroat that exist above barriers 
in the South Fork Flathead River. It will be mid-July before they can be 
sampled, but it will be interesting to see what is there.

I like your proposal to develop relevant information on the status of 
the indigenous cutthroat trout of Montana. This information is needed 
by the Forest Service %) they can do the land managqmesnt job required.
It may be well to discuss this with the regional wildlife people in 
Missoula. I believe they .’will have some endangered species fund for 
EY 73.

S inc erely-your s,

Fishery Biologist
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U n it e d  S t a t e s  De p a r t m e n t  o f  Ag r ic u l t u r e

C V Z c rFOREST SERVICE
Flathead National Forest 
Kalispell, Montana 59901

2600
March 10, 1972

r
Robert Behnke
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins5 Colorado 80521

L

Dear Mr. Behnke:

The upper Dean Creek drainage is limited; to this one species of 
trout . There may be Dolly Varden in the lower one mile near the 
Spotted Bear River, but I have not seen them. No rainbow were 
found in the Spotted Bear drainage iast summer.

Enclosed are three slides of Dean Creek cutthroat for your files. 
The large group of fish are the ones I sent you. The individual 
fish picutures were taken in early September.

I find the Dean Creek fish very interesting because of where they 
spend the winter. They do not appear to move downstream even 
slightly before the winter freeze-up. In eastern Idaho I found the 
Snake River cutthroat moved, out of streams the size of Dean Creek 
before they froze over. The cutthroat on the Middle Fork of the 
Salmon River in Idaho exhibited a downstream movement in the fall, 
also.

If the Dean Creek cutthroat are the pure "westslope" stock they 
may be useful for stocking above natural barriers where there are 
presently no fish. At least we will know where a non-migratory 
population exists if a need arises.

If you are interested in some more fish from isolated, populations 
in the Bob Marshall Wilderness, let me know and I ’ll see what we 
can collect next summer.

Sincerely yours,

0  pjpwrULMJ^J -L

Fishery Biologist

Enclosure

6200-11 (1/69)



U n it e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE
Flathead National Forest 
Kalispell, Montana 599OI

2600
March 2, 1972

r Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

L

Dear Dr. Behnke:

Enclosed is a sample of westslope cutthroat trout from the South 
Fork of the FJihead. River drainage, R, 26 N., R. 13 W., Section 
3^, Montana Meridian. The fish are for your reference collection 
of native species of the Rocky Mountain Region.

All fish were collected from a mile section of stream near the 
head of Dean Creek, Flathead County, Montana, caught by hook and 
line by Osborne Casey, October 22, 1971. Dean Creek flowed approx­
imately 2.5 cfs at this time. Water temperature 3̂ +°F; elevation 
5100 feet.

The stream had started to freeze over and about half of it was 
ice covered. The fish were in schools in every pool. Fifty to 
sixty fish of all sizes were in each pool. They were prepared 
to spend the winter in the headwater of Dean Creek. I always 
thought the cutthroat moved, downstream in the fall to winter in 
deeper pools. Evidently this is not always the case.

I would like to know if these fish are the westslope cutthroat.
They do not appear to migrate and may be useful for stocking 
above impassable barriers.

I also have several color slides of Dean Creek fish if they would 
be helpful

An information you can give me about species, etc., would be 
helpful.

Thank you.

OSBORNE CASEY 
Fishery Biologist

6200-11 (1/69)
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Dr, Robert Behnke
Assistant Unit Leader
Colorado Cooperative Fishery Unit
Colorado State University
Fort Collins, Colorado 80521

Dear Bob:

1M É M K É M M Ì  W

Helena, Montana 59601 
January 11, 1972

IIl I '

Things have settled down after the Holiday Season so I’ll have a 
chance to answer the letter you wrote me before Christmas.

You asked what the chances are that our Hungry Horse stock has been 
contaminated with rainbow trout and hatchery cutthroat. The South Fork 
Flathead River Drainage above Hungry Horse Dam has long been considered an 
area that should be managed for indigenous cutthroat and Dolly Varden. 
However, in the early years of fish culture, people with pack strings were 
given fish and permitted to plant them anywhere they chose. I have indicated 
on the enclosed map areas where we have found exotic trout through our lake 
and stream surveys. Happily, the vast majority of the waters still have only 
native fishes. The Hungry Horse Creek fish trap is also marked on the map.

I asked Joe Huston, project leader on Hungry Horse Reservoir, how many 
rainbow, Yellowstone cutthroat, and rainbow x cutthroat hybrids he has taken 
in his Hungry Horse Creek trap (trapping started in 1963) and in his gill 
netting in Hungry Horse Reservoir (started in 1960). He advised that in 
the trap he has caught only one fish definitely identified as a rainbow 
trout. This was five to six years ago. Also in the trap he has taken about 
two Yellowstone cutthroat for each 1,000 westslope cutthroat trapped. All 
the Yellowstone cutthroat taken and the one rainbow were killed but Joe is 
not sure this had any effect. In extensive gill netting on the reservoir, 
he has taken about one rainbow and one Yellowstone cutthroat for each 2,000 
westslope cutthroat netted. He has had two or three that he suspected were 
rainbow x cutthroat hybrids. The rainbow, Yellowstone cutthroat and rainbow 
x cutthroat hybrids he has taken in the reservoir were predominantly near the 
upper end, When fish were selected for spawn taking for the westslope brood 
stock at Arlee, great care was taken to select only trout that appeared to 
be pure westslope cutthroat.

It might be concluded that the Hungry Horse trap was not an ideal source 
of spawn for our hatchery brood stock. However, as indicated in the cutthroat 
notes I mailed you earlier, our previous efforts to build a westslope brood 
stock all ended in failure. Then too, the Hungry Horse fish run from a reser­
voir into a stream to spawn. We feel this should be ideal for our needs, 
since most of our plants will be lake plants. Genetically we are confident 
that the fish from the Hungry Horse trap are as pure a pure-strain westslope 
cutthroat as it is practical for us to get. I hope your analysis doesn’t 
"shoot us down."



Dr. Robert Behnke 
Janaary 11, 1972 
Page 2

You commented also on the White River stock. Actually we don't intend 
to do much with these fish except leave them in the lake where they've been 
planted. The eggs from which they originated were one of those dabs that 
were picked up and brought into a hatchery. They were taken above Needle 
Falls on White River and, as indicated on the map, it is speculated that 
they may be descendents of fish planted here many years ago,

I have asked Delano Hanzel to send you a copy of his thesis. You have 
probably already received it. I believe there is very little difference 
between it and the paper that appeared in the Proceedings of the Montana 
Academy of Sciences. He advised me that the specimens he used are either 
at Montana State University or with him at Kalispell.

We have a meeting of our Fisheries Division later this month. At that 
time, we will start lining up collections to be made for you during the coming 
field season. I will advise the men of the collections you would like to 
have as set forth in your letter and will keep you informed of the sugges­
tions they have as to specific collection sites.

Sincerely,

GEORGE D. HOLTON
CHIEF FISHERIES BIOLOGIST

GDH/pl
Enel,



UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISH ERIES AND W ILDLIFE  

Colorado Cooperative Fishery -Unit 
Colorado State University 

Fort Collins, Colorado 80521

!0t

January 12, J972

Mr. George Holton . , ■ ,
Montana Department of Fish and Game 
Helena, Montana 59601

Dear George:
All of the Montana specimens have been examined and 1*11 pass on my 
opinions and a copy of the taxonomic data.
You should be heartened to learn that the new stock of. west slope cut­
throat from the Arlee Hatchery look like pure or. virtually pure 
throat trout. The new sample from Silver Creek allows for a more 
confident decision on this population. I believe that
essentially are pure cutthroat trout - sufficiently pure at least to
warrant special attention to protect them. % | g  ̂,

I can briefly outline the.procedure I use to pass judgement on 
relative purity of samples of specimens of cutthroat trout to detect 
effects of possible influence from rainbow trout or mixing of dit- 
ferent cutthroat stocks. Basically, I evaluate.the genotype from a 
critical examination of the phenotype. The data is then compared wi ■ 
Values obtained from thousands of specimens from over 
of western North American Salmo. In situations such5as the Montana 
west slope cutthroat and Silver Creek (upper Missouri basin), I do not 
have sufficient data to know what are the typical, characteristics and 
the range of variability in the native trout of the area so all I can 
authoritatively conclude is that they have no evident rainbow trout 
influence and that they are not Yellowstone Lake cutthroat (theAnost 
widely introduced stock). The enclosed data sheet points out some 
of the key characters I use to detect rainbow “ out and Yellowstone 
Lake ciAthroat trout influence. You may note, as I / ^ t e d t o y o u  
previously, the west slope cutthroat and the upper Missouri cutthroat 
(Silver cieek) are closer to each, other than they are tojellowstone
Lake cutthroat, which probably shares a clo?e\ re^ tlons^ p „ B nn 
large spotted cutthroat trout of the upper Snake.River and the Bonne­
ville basin. I

1 9 7 1



Mr. George Holton 
January 12, 1972 
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You may also note that your hatchery brood stock derived from Yellow­
stone Lake is significantly different in the number of scales, gillrakers 
and pyloric caeca from the McBride Lake stock. Since both were raised 
at the Big Timber Hatchery (assumed to be under identical environments) 
these differences are real. The higher number of caeca and the lower 
number of gillrakers may be the result of rainbow introductions in McBride 
Lake. However, the high scale counts, low vertebral number and 100% 
occurrence of basibranchial teeth in 15 specimens argues against rainbow 
trout influence in the genotype. I suspect that McBride Lake contained 
an indigenous population of cutthroat trout or that the first intro­
ductions were from the Slough Creek drainage and not from Yellowstone 
Lake. I will send a copy of this letter to Jack Dean at Yellowstone 
and request that he send me any information he can find on trout in 
McBride Lake.

I have comprehensive data on the Yellowstone Lake cutthroat genotype 
under different environments, including hatchery rearing (such as the 
Big Timber stock) and a population under extreme conditions in a small 
lake in the Snowy Range, Wyoming, which is probably only ice free for 
90 days a year and the trout specimens I have are at least 8-10 years 
old (and average less than 300 mm). Comparison of data from such samples 
representing basically a single genotype exposed to different environ­
ments allows an evaluation of direct environmental modification of the 
phenotype. Some characters such as the number of scales, fin rays and 
branchiostegal rays are quite susceptible to environmental modification. 
Gillrakers, basibranchial teeth, vertebrae and pyloric caeca typically 
are much less influenced. There is a difference in the caecal counts 
between your Yellowstone Lake stock at Big Timber Hatchery and the 
trout of Yellowstone Lake which suggests some selection may have taken 
place under 15 years of domestication of this stock. However, note 
the consistency in basibranchia1 teeth and gillraker counts.

You ment.ioned you may have a problem in projecting the native cutthroat 
population in Silver Creek because of demands for stocking catchable 
rainbows from fishermen in the Helena area. I hope you can stimulate 
awareness of the unique situation you have here and get public support 
to maintain a purely wild fishery for native cutthroat trout. I believe



Mr. George Holton 
January 12, 1972 
Page 3

there is a Trout Unlimited chapter in Helena and If11 send a copy of 
this letter to T.U. headquarters in Denver, requesting that they alert 
the Helena, or nearest T.U. chapter, to help you publicize the issued 
involved: to maintain a unique, natural fishery for the rare native
trout of the area or to opt out for an artificial commonplace and ex­
pensive catchable fishery. The principles and values involved are 
analagous to setting the goals for community art museum - if you have 
a choice would you choose an original Rembrandt or TOO pictures clipped 
from Life Magazine?

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

RB: deh
ce: R.P. VanGytenbeek, Trout Unlimited; Jack Dean, Yellowstone;





UNITED STATES
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE

P. 0. Box 184
llowstone National Park* Wyoming 82190 

January 18, 1972

Dr, Robert J. Behnke
Assistant Unit Leader
Colorado Cooperative Fishery Unit
Colorado State University
Fort Collins, Colorado 80521

Dear Bob :

This letter is in response to your request for information on 
McBride Lake cutthroats in your letter to George Holton.

We believe cutthroats were native to Upper Slough Creek, McBride 
Lake, and Lake Abundance. The earliest reference Ifm familiar 
with is Jordan’s survey of 1889. He did not visit the northeast 
corner of the park but reported the presence of trout in the 
headwaters of Slough Creek and Lake Abundance. At high water 
levels trout can move from Slough Creek into McBride Lake over 
beaver dams on both of the lake’s outlets.

Both rainbows and cutthroats were stocked in McBride Lake. Here’s 
our stocking information.

Year Month Species Size Number Hatchery
1936 Sept. Rainbow Fingerling 9,180 Bozeman
1940 July-Sept. Cutthroat Ad. fry 9,500 Lake
1941 July-Sept. Cutthroat Fingerling 9,650 Lake

The success of these plants is unknown, Bob. A long cascade, 
located several miles downstream from McBride Lake on Slough Creek, 
may act as a velocity barrier which prevents the upstream move­
ment of rainbows into this portion of the watershed. During our 
creel studies we have not observed any rainbows in the Slough 
Creek watershed above the cascade. I hope this information is of 
some value to you.



Your mention of additional studies in the park is encouraging, 
Bob. We’ll be pleased to assist in any way possible.

Sincerely,

Ja^k L. Dean
Fishery Management Biologist 
Yellowstone Fishery Management 

Investigations
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U. S. D EP A R TM EN T O F  TH E  IN T E R IO R
BUREAU OF SPORT FISHERIES & WILDLIFE

OFFICIAL BUSINESS
U. S . PEN ALTY FO R PRIVATE U S E  $ 3 0 0

Ja& L Bean
fishery Management Bis
Bureau of Sport Fisheries & VBH81
P. 0. Sox 184 .. .
Yellowstone Ration®! Paris, WyosiingWKB

Dr. Robert J. Behnke
Assistant Unit Leader
Colorado Cooperative Fishery Unit
Colorado State University
Fort Collins, Colorado 80521
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©k: Robert Behnke 
Asst. Unit Leader V  
Colorado Cooperative FisheryTfttiir 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob :

Thank you for your information about your material of New Mexico 
Etheostoma. You are correct in your assumption that this is the 
darter Koster called the Pecos Darter. We have his material and are 
in the process in working it up. We, of course, have some new 
material including incidental life history data that might be useful 
in insuring its survival.

I am aware that U.S. Fish and Wildlife had been considering initiating 
programs on endangered fishes; in fact, this was one of the stimuli 
for activiation of our program. As soon as formal information 
becomes available, I will, of course, forward it to you.

Sin£erely yours,

!l ark Hubbs,
Professor / 
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Colorado Cooperative Fishery Unit 
Colorado State University 

Fort Collins, Colorado 80531

June 7, 1972

Mr. Robert Borovica 
Bureau of Land Management 
8005 S.W. Westgate 
Portland, Oregon 97225

Dear Bob:

I’d like to learn of the BLM’s activities on the Alvord basin trout.
When we talked on the phone you mentioned a crew was going in and 
survey the area to devise plans for habitat improvement. Did they 
learn anything more about trout distribution or have an opportunity 
to investigate waters other than Willow and Whitehorse creeks?

I've summarized all the data I have on the Alvord trout in preparation 
for describing a new subspecies. A copy of my data summary is enclosed. 
It appears as though the Willow Creek and Whitehorse Creek populations 
are slightly differentiated indicating that there has been no opportunity 
for continuous gene flow for some time. However, I din’t have adequate 
samples from Willow Creek. The only good sample I have consists of the 
20 specimens BLM and Oregon Game Commission biologists sent me last 
year from Whitehorse Creek. I would also like to obtain a sample 
from Little Whitehorse Creek, I*ve examined only a single specimen 
from here.

There is no obvious evidence that introduced trout have hybridized 
with the Alvord trout, but about 10% of the Willow Creek specimens 
lack basibranchial teeth and tend to have slightly fewer gillrakers 
than the Whitehorse Creek specimen^.

To describe a new subspecies I would need larger samples from Willow 
Creek and Little Whitehorse Creek. I would also like to get samples 
from the most isolated headwaters of Willow and Whitehorse and from 
the most downstream areas inhabited by trout to evaluate evidence of 
possible hybridization. I would also like to be able to make a statement 
on distribution. With what degree of certainty can we say that this



Mr. Robert Borovica 
June 7, 1972 
Page 2

trout ihhabits no other stream outside of the Whitehorse-Willow Creek 
drainage? On a map I note that the very headwaters of Little Trout 
Creek on the west slope of the Trout Creek Mountains intertwine with 
the headwaters of Willow and Little Whitehorse draining the east slope. 
Might there be trout in Little Trout Creek? I know that the headwaters 
of main Trout Creek (or Virgin Creek) in Nevada has only rainbow trout 
and had a mixture of rainbows and Lahontan cutthroat in the 1930*s, 
so I have about dismissed any possibilities for that area.

I plan to be in Oregon in July for the Western APS meeting in Portland. 
After the meeting I hope to get together with Dick Wilmot of O.S.U. 
and investigate the possible occurrence of the "red-banded" trout (the 
undescribed trout with 58 chromosomes) in the Columbia River basin.
After that (about mid-July) I would like to arrange a field trip in 
the Alvord basin to collect the key areas needed to publish a description 
of Salmo clarki alvordensis. Can you supply me with names and addresses 
and assist with arrangements for a cooperative survey and collecting 
trip of 2-3 days in July? I noted that the collection from Whitehorse 
Creek last August was made by Art Oakley and Bob Kindschy of BLM and 
Bill Hosford of the Oregon Game Commission. Mr. Kindschy of the Vale 
office had been recommended as a contact and I will have a copy of this 
letter sent to him.

I hope to see you in Portland and perhaps we can finalize arrangements 
for specific times and with specific people to complete the systematic 
aspects of the Alvord trout project.

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

RB:dch
cci Campbell; Kindschy
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University of ITIontana 
ITIissoula, ITIontana 59801 
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Dr. Robert Behnke
U. S. Department of Interior
Bureau of Sport Fisheries and Wildlife
Colorado Cooperative Fishery Unit
Fort Collins, Colorado 80521

Dear Dr. B ehnke:

Enclosed is a supplement to my application to Trout Unlimited.

I have written this in response to the many helpful suggestions you 

have made in your letters. I was pleased to see that you are prepared 

to support my application to Trout Unlimited, and to see that you 

have listed me as a collaborator in your project outline.

I appreciate the assistance you have given me and hope that we 

will be able to cooperate in the future on problems regarding the

Sincerely yours,

Gary Reinitz

cutthroat trout.



5 June 1972

Grant Application to Trout Unlimited — Supplement

Project Title: Biochemical Taxonomy of Salmo in Western Montana

Introduction

The range of the cutthroat trout extends from Alaska to southern 

California with several populations found east of the Continental Divide, 

as well as west of it. Originally cutthroat trout were abundant in the 

mountain streams of Montana on both sides of the Continental Divide,but 

this is no longer the case. Presently the distribution of native cut­

throat trout is restricted to small relict populations in extreme head­

waters, sanctuaries that are resistant to the invasion of rainbow trout.

The introduction of the rainbow trout and other changes in the environment 

brought about by man have caused this reduction in the numbers of the 

cutthroat in Montana. Not only is the rainbow trout a strong competitor 

with the cutthroat trout, but it readily hybridizes with it to further 

endanger the purity of the gene pool in any remaining population of the 

native fish.

Several agencies are concerned with the preservation of any remaining 

pure populations of cutthroat, but corrective action cannot be taken until 

such populations are identified and the systematics of this trout receives 

adequate attention. There exists a critical shortage of data concerning 

the distribution of cutthroat populations and their distinguishing character­

istics. Studies that have been performed to date using classical techniques 

have not clarified either of these problems to any great extent. For example, 

a study of the cutthroat trout from three sub-drainages in western Montana 

(Zimmerman, 1965), failed to demonstrate that populations from three differ­

ent sites could be distinguished by means of meristic characteristics.
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Recent studies involving starch gel electrophoresis have helped solve 

problems similar to those that concern the cutthroat trout. Electrophoresis 

has been used to identify hybrids between Salmon, Salmo s%lar L., and trout, 

Salmo trutta L. (Nyman, 1970) where morphological methods have failed.-^ 

Evidence of subspeciation has been revealed by the use of electrophoresis 

in the Atlantic salmon (Payne, 1971). Biochemical methods proved success­

ful in distinguishing between the white and longnose suckers (Beamish, 1971) 

where cytological methods had failed. Countless other studies have also 

used biochemical techniques to successfully answer questions concerning 

the taxonomy and systematics of various species (eg. Northcote, 1970; 

Ridgeway, 1970; Wright, 1970). Haldane (1957) estimated that perhaps 

1000 gene substitutions were necessary to give rise to a new species, and 

although the majority of these are unlikely to be detectable by electro­

phoretic techniques, some of them might well be. Thus one should be able 

to distinguish between hybrid fish and pure cutthroat trout, and between 

discrete populations of that species, once species specific and race 

specific proteins have been identified.

Although biochemical techniques hold a great potential for studies 

concerned with specific and subspecific differences, one would be naive 

to neglect the classical techniques of systematics. By taking into account 

numbers of scales, (fin^rays, gillrakers, basibranchial teeth, vertebrae 

and pyloric cfeeca in addition to the results of biochemical investigation, 

a study such as I propose would have a higher potential for success. How­

ever, the more direct influence that environmental factors have on physical

characteristics must be borne in mind.
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Methods

the summer of 72, X will collect trout from various sub“ 

drainages of the upper Columbia (Clark Fork, Bitterroot, Flathead, etc.) 

under the supervision of Gordon Haugen of the U. S. Forest Service, as 

well as from the upper Missouri, east of the Continental Divide. Other 

drainages will also be sampled at a later date. Sampling will be con­

centrated in the headwaters of these drainages. In this program of 

sampling, I have been promised the assistance of the U. S. Forest Service 
and the Bureau of Land Management.

A backpack shocker will be used to collect fish, and once netted, the 

trout will be bled by heart puncture using a pipette to collect the blood. 

The blood cells and serum will be separated in the field with a portable 

centrifuge, and the serum and cells will be stored in separate vials in a 

coller containing dry ice until their return to the laboratory. The fish 

will be measured, weighed, and stored frozen for later analysis. The 

precise location of the collecting sites will also be recorded.

Following this period of collection, electrophoresis will be carried 

out on the serum samples collected using Hiller vertical starch gel 

apparatus, under the supervision of Dr. Canham. Transferrins, albumins, 

and other serum proteins will be analyzed first, followed by the various 

dehydrogenases, esterases, phosphatases and other serum, cell and organ 
enzyme systems.

Hopefully the data obtained from the biochemical analyses will 

complement those compiled from a study of variation in the meristic 

characters previously mentioned.

Information obtained by myself and by Behnke during the summer of
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1972 should make It possible to identify populations of particular 

interest for sampling during the following summer in order to further 

clarify the systematic status of the cutthroat trout.

Applications

My proposed research could prove valuable to the state and federal 

agencies concerned with the perpetuation of the westslope cutthroat trout 

in that it could provide a means of identifying populations of pure 

westslope cutthroat. Thus management programs could be instituted to 

expand the present range of endangered cutthroat populations so they 

would be less liable to go to extinction in the immediate future. When 

the results of my study are considered in conjunction with those of Dr. 

Behnke many of the problems which surround the systematics of the cutthroat 

trout may be solved. The results obtained may lead to other studies which 

could further elucidate the ecology, taxonomy, and evolutionary origins 

of the cutthroat trout, and indicate the most promising ways to preserve 
this fish where ever it is found.

I truly believe that with the cooperation of the U. S. Forest Service, 

Montana Fish and Game Department, Dr. Behnke and Dr. Canham, I can achieve 

the goals that I have set in this proposal. I therefore feel that my 

research is worthy of funding by Trout Unlimited.
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U n it e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE

Kaniksu National Forest 
P.0. Box 49Q 

Sandpoint, Idaho 83864

December 1, 1972
r 2100 
Dr. Robert Behnke
Bureau of Sport Fisheries and Wildlife 
Colorado Cooperative Fishery Unit 
Colorado State University 
LFort Collins, Colorado 80521

Dear Dr. Behnke;

The enclosed two samples I believe are genetically pure strains of 
cutthroat trout. They were collected from two streams scheduled for 
timber harvesting (South Fork Granite Creek) and removal of a culvert 
barrier (Brett Creek).

I realize you may be swamped with samples; however, I would appreciate 
it if you could give priority to these samples. These is a 11,000,000 
board feet timber sale that has been stopped pending your analysis of 
the South Fork Granite Creek sample. The Brett Creek sample will be 
exposed to rainbow trout and cutthroat hybrids after removal of a 
culvert barrier next spring. We cannot stop removal of the culvert 
barrier since the bridge is too far along, but we can make provisions to 
construct another migration barrier if the strain is pure.

Also, can you give me field guides with which to identify pure west slope 
cutthroat or* hybrids.

Again, I would appreciate your earliest consideration of the samples. 

Sincerely,

JAMES L. COOPER
Zone Fisheries Biologist

6200-11 (1/69)



¿L C
fcy i Ly



U n it e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE
Kaniksu National Forest

P.0. Box 490 
Sandpoint, Idaho 83864

2630
December 19, 1972

Dr. Robert Behnke
US Dept, of Interior, BSFW 
Colorado Cooperative Fishery Unit 
Colorado State University 

LFort Collins, Colorado 80521

Dear Dr. Behnke:

I have identified the sample streams with green ink on the enclosed 
two maps. Please ignore the other colors; I had only the one Magee 
map at present.

As you can see, there are a large number of streams ; I believe we will 
find more candidate streams as we complete stream habitat surveys.
However, to date, few of the streams represented on either map have 
been sampled for their fish species.

Thank you for giving priority to the two samples I sent. Also, I 
am interested in your comments concerning the disappearance of cutthroat 
from a stream which was clearcut. If there is a report or documentation 
of the effects of clearcutting on the stream, I would appreicate receiving 
a copy or knowing where I could obtain one.

Sincerely,

JAMES L. COOPER
Zone Fisheries Biologist

Enclosure:

6200-11 (1/69)



Colorado Cooperative Fishery Unit 
Fort Collins, Colorado 80521

April 14, 1972

Mr. R. P. Gytenbeek 
Trout Unlimited 
4260 East Evans Avenue 
Denver, Colorado 80222

Dear Pete:
Enclosed is a rather involved reply to Mr. Reinitz to keep you informed 
on the status of his proposal to T. U. If Mr. Reinitz and his graduate 
committee at the university can redesign the proposal so I think it might 
produce relevant information useful for Montana Fish and Game to develop 
a management program for native trout, I will recommend that T.U. find 
it. As it now stands, the type of study he proposes has little relevance 
to actual problems of the status of Montana trout,
I was somewhat jolted to see a newspaper picture story of notable T.U. 
people hunting "shootable hatchery ducks.*’ But thinking it over, if 
there are similarities to catchable trout, at least you were paying for 
your game and not freeloading on other license buyers.

Sincerely,

Robert Behnke 
Assistant Unit Leader

RB: js 
enclosure



Colorado Cooperative Fishery Unit 
Colorado State University 

Fort Collins, Colorado 80521

May 23, 1972

Mr. Gary Reinitz 
Department of Zoology 
University of Montana 
Missoula, Montana 59801

Dear Mr. Reinitz:
The situation regarding research on the systeraatics of westslope and 
eastslope cutthroat trout is looking brighter and I anticipate some 
significant progress this year. The National Park Service has agreed 
to provide some funds to finance some of my work directly, and the 
U.S. Forest Service will cooperate by hiring students to make collections 
for me (Mr. McKirdy said that you will be one of the students hired).

Enclosed is a copy of an outline prepared for the Park Service. You 
will note that I have you listed as anpossible collaborator. I en­
vision that your emphasis will be the biochemical approach and I will 
handle the orthodox examination and evaluation. It would be an asset 
to you, however, if you do get experience in the rudiments of standard 
ichthyological research. If the cooperation I’ve been promised materializes 
this year, I should have adequate material to be able to pinpoint 
precise areas and populations that are likely to contain the greatest 
information content to be investigated by biochemical techniques. By 
next year’s field season, the information developed and made available 
to you should allow you to zero-in on key populations to help answer 
the questions posed in the enclosed outline. To do this, you will 
need information on protein polymorphism in cutthroat trout and an 
evaluation of what proteins hold the greatest potential to reveal 
evolutionary divergences and affinities. At present all we can say 
is that there must be proteins that are useful for this purpose, but 
they are unknown - it will be your problem to discover them.



Mr. Gary Reinitz 
May 23, 1972 
Page 2

There are many aspects to a systematic survey of groups of a geographi­
cally diverse fish. Taxonomy, which consists of diagnosing the dif­
ferentiating characters and ordering the discrete units into a system 
of classification, is only a part - but a most important starting point. 
You may note my mention in the outline of various selective pressures 
that may have influenced the evolution of different life history charac­
teristics, but may not have produced morphological divergence of the 
type that deserve taxonomic recognition. It is very important, however, 
for the management of the species or subspecies to explore other facets 
of the total biology besides morphological or gene frequency data. I 
expect that I can handle most of the synthesis of ecological information,* 
but you should be aware of how evolution operates to diversity and 
adapt local groups under different selective pressures. The great danger 
of the biochemical approach by a person without an in-depth understanding 
of evolutionary biology is that his conclusions may be typological.
That is, by believing he has made the taxonomy more quantitative and 
precise, he then assumes that each taxonomic unit man be neatly charac­
terized with a whole set of parameters representative of every member 
of that taxon. This just is not so unless you have a taxon like Cyprino- 
don diabolis, the Devil’s Hole pupfish, in which the entire species 
inhabits one small pool and consists of a few hundred individuals.
Despite the inconveniences I have caused you, I hope it has been worth­
while in that you have developed a more comprehensive outlook on the 
problem you are undertaking and have established a clearer outline of 
your goals and how they may be accomplished. As you may see in my 
geographical breakdown of the upper Columbia and upper Missouri basins, 
it is likely that you will have to include specimens from outside of 
Montana to get at the problem of the number of diverse groups of native 
cutthroat trout involved, their affinities and taxonomic status. Because 
you are planning to skip the M.S. thesis and make the study a Ph.D. work,
I think it is feasible to expand your original study area to get at a 
larger problem. I should have some ideas on this matter next year 
after the specimens collected this year are examined and evaluated and 
the information synthesized.

I don't underestimate the potential of biochemical methods to make very 
significant contributions to a better understanding of trout systematics 
and taxonomy, but studies to date haven’t been very useful on relevant 
to specific problems. The emphasis has been on microevolution (or 
population genetics) and not an detecting more major evolutionary di­
vergences between geographically isolated groups. I have a paper on 
systematics of salmonid fishes of recently glaciated lakes scheduled 
to be published in issue number 6 of the Jour. Fish. Res. Bd. Canada.
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In this paper I cite some specific examples where biochemical tech­
niques are likely to provide the information not available from 
orthodox studies. I maintain an open attitude and it will be up to 
you to produce convincing evidence that your techniques can provide use­
ful information to complement my morphological, anatomical and zoo- 
geqgraphical information and arrive at a correct interpretation of 
the evolution and taxonomy of cutthroat trout of the upper Columbia 
and upper Missouri river systems. If you honestly believe you can 
accomplish this, I will urge that Trout Unlimited fund your project.

Sincerely yours, \
\

Robert Behnke 
Assistant Unit Leader

RBrdch
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BUREAU OF SPORT FISH ERIES AND W ILDLIFE  

Colorado Cooperative Fishery Unit 
Colorado State University 

Fort Collins, Colorado 80521

April 14, 1972

Mr. Gary Reinitz 
Department of Zoology 
University of Montana 
Missoula, Montana 59801

Dear Mr. Reinitz:

For your proposed study of Montana cutthroat trout, I would urge that 
you give serious consideration to expanding the proposal to encompass 
a more thorough systematic survey that would more likely provide valuable 
information on the status and management of the native trout than could 
be had from a population genetic study revealing the allelic frequencies 
of one or two proteins of a few populations. You will need to sharpen 
the focus on your goals and objectives. For example, you wrote that 
your goal: "is to study isolating mechanisms which might exist within 
and between populations of westslope cutthroat, rainbow trout and their 
hybrids". You mentioned you would pattern your study of isolating 
mechanisms after that of Hagan's on sticklebacks. I would agree that the 
stickleback work of Hagan (and also McPhail) is an instructive model. 
However, you assume that there are isolating mechanisms between west- 
slope cutthroat trout and rainbow trout; I doubt that there are. Based 
on several years of observation, I would predict that you will not 
find a single example of a population of native westslope cutthroat 
coexisting in the same habitat with introduced rainbow trout without 
hybridizing. If you do know of such a situation it would indeed make 
a worthwhile graduate research project; but, if I am correct, and you 
find no sympatric, reproductively isolated populations of cutthroat and 
rainbow trout - then you have no isolating mechanisms to study and you 
must change your primary goal. I believe the only isolating mechanism 
between westslope cutthroat and rainbow trout is physical isolation - if 
they occur together they will hybridize.

You could make a major contribution if your study resulted in providing 
significant information on the taxonomic status and distribution and 
abundance of westslope cutthroat trout. For such a study you would 
not place complete reliance on protein electrophoresis. I have examined 
samples of westslope cutthroat from the Arlee hatchery and from Dean 
Creek (both in Flathead River drainage). They agree very closely and 
are somewhat distinct from most other interior cutthroat trout, par­
ticularly in their spotting pattern and a tendency for slightly fewer
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vertebrae. This suggests to me that a cutthroat trout, slightly dif­
ferentiated from those I am familiar with from the Rocky Mountain region, 
is native to the Flathead River drainage. Are the native cutthroat trout 
of the Clarks Fork and Kootenay drainages of the Columbia River basin 
essentially identical to the Flathead drainage cutthroat? How much 
variability is present between pure populations of these drainages 
encompassing the range of westslope cutthroat? If the westslope cutthroat 
does seem to comprise a relatively uniform group, how does it compare 
with the cutthroat native to the headwaters of the Missouri basin and 
the South Saskatchewan drainage? Should the currently recognized 
Salmo clarki lewisi be revised into two or more subspecies? What 
environmental factors favor the flourishing of native cutthroat trout - 
what ones are innimical to their perpetuation? A research project 
designed to help answer the above questions will entail much more 
than biochemical taxonomy. It will take field work and assistance 
from interested state and federal agencies and the development of 
knowledge of systematics, zoogeography and the geologic history of 
the area. You expressed doubts on the efficacy of standard taxonomic 
methods for trout classification and for recognizing hybrids. I agree 
that it will take time and practice to develop a thorough familiarity 
with the specimens you work with, but once you have adequate experience 
you can recognize characteristics of different closely related groups 
much as you could pick out your close friends and relatives in a crowd 
of other Homo sapiens. Enclosed are copies of some reports and cor­
respondence relating to character analysis of closely related groups 
of trout and of hybrids. With the information I have now, I believe I 
would have no trouble in separating westslope cutthroat trout (Flathead 
R. drainage at least) from rainbow trout, Yellowstone cutthroat trout 
and any combination of their hybrids. Your reference to Gordon Hartman's 
thesis and the fact that he fould little difference between rainbow 
trout and cutthroat trout in scale counts and pyloric caeca! counts was 
due to his choice of parental stock. There is much variability in 
polytypic species such as S. gairdneri and S_. clarki. If the fine 
scaled Kamloops trout are included in S. gairdneri, then, as Hartman 
found, S. gairdneri may have more scales than some coarse scaled popula­
tions of cutthroat trout. There still were specific diagnostic characters, 
such as basibranchial teeth, the cutthroat mark and vertebral number 
that would have served to distinguish the samples of the two species 
used by Hartman. In Montana, the native cutthroat may be differentiated 
from the introduced rainbow trout by having 25-50 more scales in the 
lateral series, 10-15 more scales above the lateral line (it takes 
some practice to make these counts with any accuracy), 1-3 fewer vertebrae, 
typically 9 vs. 10 pelvic rays, the presence of basibranchial teeth in 
cutthroat (alizarin red staining and binocular scope necessary for 
accurate counts). Also, with some practical field experience you will 
observe quite distinct differences in spotting, coloration and development 
of the cutthroat mark between cutthroat trout, rainbow trout, and their 
hybrids. You wondered why, if these characters really work to distinguish 
cutthroat from rainbow trout and to recognize hybrids, no one in Montana
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Fish and Game and the BLM has used them. The reason is simply that 
these agencies do not employ anyone knowledgeable in systematics or 
taxonomy. Besides myself there is only one other person, Dr. R.R. Miller 
of the Univ. of Michigan, who is actively engaged in the study of the 
classification of North American trouts. We have the field pretty much 
to ourselves, but there is so much to be done, I certainly wouldn't 
try to discourage anyone from joining us.

I do not suggest that you abandon protein taxonomy, but the real op­
portunity to excel in your field is to develop a sound knowledge and 
experience in systematic biology and utilize protein taxonomy to answer 
specific questions posed from detailed systematic studies. I would 
view this much like using a rifle to hit a clear target instead of 
shooting a shotgun at the side of a barn in hopes that something in­
teresting turns up. Very few researchers publishing on biochemical 
taxonomy of fishes, are well grounded in systematic principles, nor 
do they fully comprehend the subtle differences between systematics 
(study of evolution) and taxonomy (the art of classification). I 
attempted to emphasize this point in my 1970 paper in the Transactions 
of the American Fisheries Society (99:237-248). You must keep in mind 
how one should evaluate the evolutionary implications of protein in­
formation as applied to a system of classification. This is not always 
critically and wisely done. For example, the paper noted in your 
letter by Payne, Child and Forrest on Atlantic salmon concluded that 
the allelic frequency data on transferin demonstrated that North American 
and European salmon did not interbreed, Knowing anything at all about 
salmon biology, this is not an astounding conclusion. However, these 
authors extended their findings to the taxonomy of Atlantic salmon and 
named two new subspecies. The names are not valid because of their 
ignorance of the rules of taxonomy, but beyond this, to formally revise 
the taxonomy of salmon based on information of a single gene locus is 
complete nonsense.

Dr. James Wright (Penn. St. Univ.) told me that he found differences 
in allelic frequencies in brook trout sampled from different areas of 
the same stream. This is an interesting demonstration that the brook 
trout in this particular stream do not form a freely interbreeding 
population, but in fact consists of semi discrete units. Evidently, 
ecological conditions inhibits gene flow in this situation. The fact 
remains, however, that this information tells us nothing about the 
taxonomy of Salvelinus fontinalis. Let us suppose that you found 
different allelic frequencies between samples of Montana cutthroat 
from an upstream site and a downstream site in the same stream. How 
would you interpret such results?

Perhaps the best reference to illustrate how protein data can be used 
to provide vital supplementary evidence for fish taxonomy concerns the 
sympatric pairs of whitefish (Coregonus clupeaformis) in several North 
American lakes. Lindsey, Clayton and Franzien. 1970. Zoogeographic 
problems and protein variation in the Coregonus clupeaformis whitefish
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species complex. In; Biology of Coregonid Fishes (Lindsey, C.C., and 
C.S. Woods, ed.) Univ. Manitoba Press, discusses their findings on 
allelic frequency of three proteins in whitefishes to answer the question 
concerning the origin of syropatric pairs. Are two ancestral species 
involved or did each member of a pair evolve independently in each 
glacial refuge area? This was a situation that could not be adequately 
handled with orthodox taxonomic study. However, carefully note how 
the plan of study was developed and carried out so that: specific 
questions concerning specific populations from specific areas were 
posed for the biochemical technique to be applied. This is an example 
illustrating the analogy I mentioned above of using a rifle instead 
of a shotgun to zero in on the target. It was the systematic and 
zoogeographic knowledge that made the target clearly definable.

There have been several good papers published in recent years on bio­
chemical studies as applied to the interpretation of evolution, par­
ticularly in such journals as American Naturalist, Systematic Zoology 
and Comp. Biochem. and Physiol. (1971, no. 2, vol. 39B:195-202 has an 
article by Ronald and Tsuyuki on hemoglobins of cutthroat and rainbow 
trout). The recent literature should help stimulate new ideas. For 
example, I have noted that where ecological separation of cutthroat 
trout and rainbow trout exists in the same river system, the cutthroat 
populations are always associated with higher elevations (about 10,000+ 
ft in Colorado) and the rainbows at lower elevations. The most reason­
able explanation is that the cutthroat genotype is better adapted to 
optimally function at lower temperatures. An article by Somero and 
Hochachka (1969. Nature, 223:194-195). reported that rainbow trout 
have two sets of LDH enzymes, which function at different temperatures 
(one adapted for high temperatures, one for low). If cutthroat trout 
are more finely adapted for colder waters I would suspect that their 
LDH enzymes would optimally functioniat lower temperatures than the 
LDH of rainbow trout - and this should be detected by electrophoretic 
patterns. This type of "functional" biochemical analysis is an exciting 
area of study. Plant geneticists have been active in relating protein 
polymorphism to adaptations for specific ecological niches. Richard 
Koehn has attempted to interpret his biochemical data on suckers (Cato- 
stomus) in relation to selective advantages of the allelic condition.
I have my doubts about his conclusions but it is interesting. You can 
read the paper by Smith and Koehn (1971. Systematic Zoology, 20(3):282-297) 
for a review of his views and as an example of using standard techniques 
and biochemical data in a numerical taxonomic study of suckers.

You cited Nyman, 1970, Jour. Fish. Res. Bd. Canada, 27:229-236. Evi­
dently, this citation is in error. I could find no paper by Nyman on 
electrophoretic analysis of salmon and brown trout in the Jour. Fish.
Res. Bd. Canada. I would appreciate the correct citation.
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Mr. Richard DeLong is the person who has been working on his Ph.D. 
research on salmonid proteins. DeLong has been using inununoelectrophoresis 
and double diffusion. He teaches at Graceland College, Lamoni, Iowa, and 
continues his research during the summer. He was recently here for a 
visit and I asked him to write to you about his work.

It is apparent that a M.S. thesis can't fully complete the type of 
systematics project I envision would be necessary to adequately determine 
the status of all the native trout of Montana. However, I believe you 
can design a proposed plan of study that would at least set the stage 
for a more comprehensive study (perhaps a subsequent Ph.D. thesis) and 
at the same time provide valuable information on the distribution, 
abundance and status of the indigenous cutthroat trout of Montana.

I have agreed to examine and render an opinion on samples of Montana 
cutthroat trout (as time allows) sent to me by state and federal agencies.
I would also be willing to examine samples used in your study. I think 
it is evident that if I did not want to encourage you I wouldn't have 
taken the time to write this letter. However, I do not want to encourage 
another simple allelic frequency thesis; university library shelves ate 
filling up with too much trivia. To do such a project without the 
systematic knowledge necessary to interpret and evaluate the results 
is analagous to encouraging a graduate student in art to duplicate a 
classical painting by dabbing in colors over numbered zones. For your 
own educational experience and as a foundation for your future career,
I would urge you expand your proposal to develop relevant information on 
the status (both taxonomic and vulnerability to extinction) of the 
indigenous cutthroat trout of Montana. George Holton, and personnel 
of the Forest Service, Park Service and BLM should be most willing to 
help make the project a success. Key areas must be mapped out where 
surveys can be made to determine the distribution and abundance of 
cutthroat trout. Samples taken and analyzed until a semblance of the 
evolutionary history is apparent. Mr. Delano Hanzel of the Kalispell 
office of Montana Fish and Game, should be helpful with his field 
experience and graduate study of Montana cutthroat trout. Then if you 
find electrophoretic patterns to be a useful tool, all to the good.
If not, you still have plenty of material for a valuable thesis.

I talked with Andy Sheldon about the problem of an acceptable proposal 
that might resolve two conflicting points of view - macroevolution and 
microevolution. Of prime importance in your case, is to have the goals 
and objectives of your proposal designed to conform to the goals and 
objectives of the funding agency - Trout Unlimited. I believe I could 
phrase a major T.U. goal to be the promotion and perpetuation of native 
trout populations. In Montana, as far as native cutthroat trout are 
concerned, the goals of T.U. and Montana Fish and Game are the same.
They both desire a management policy that would expand the populations 
of native trout. The overwhelming obstacle to initiate an intelligent 
management program for native trout is their confused taxonomic status.,
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A research project designed to provide information on the systematics 
of the native trout - their diagnostic characters, degree of variability, 
within and between major drainage basins, distribution, abundance, and 
taxonomic status, would be a worthy contribution to the goals of T.U. 
and Montana Fish and Game. This would essentially be a macroevolutionary 
study. The cutthroat populations of the headwaters of the various major 
drainage basins may have been genetically isolated for several thousand 
years and the Yellowstone group has likely been separated from direct 
continuity with other Montana cutthroat since before the last glaciation 
or perhaps 25,000-50,000 years. The type of population genetics study 
you have proposed to determine allelic frequencies in local populations 
is not likely to make a contribution toward solving taxonomic problems 
and providing insight into the evolutionary events of the past 50,000 
years.
The ideal situation would be to have one graduate student conducting 
a standard systematic-zoogeographic project while you would concomit- 
tantly emphasize the biochemical aspect but with particular reference 
to proteins useful for interpreting evolution and genetic differentiation 
during the past 10,000-50,000 years or more. By a copy of this letter,
I will inquire with George Holton about the possibilities of the U.S. 
Forest Service funding a systematic project of Montana cutthroat trout, 
designed to complement your proposal. I would request that you discuss 
the points raised in this letter with your committee and Andy Sheldon 
and send a revised proposal with objectives that more realistically 
are aimed at a better understanding of the systematics of Montana cut­
throat trout.

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

RB:deh
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Dr. Robert Behnke 
Asst. Unit Leader
Colorado Cooperative Fisheries Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

George Holton passed the request to send you one of my thesis.

All the fish collected during the survey work (east slope of 
divide only) are in the Montana State University fish collection. 
Since graduating I have been working on the west side and have made 
collections of cutthroat in the upper portions of the Middle and 
South Forks of the Flathead River in the Bob Marshall Wilderness. 
These fish are here at the Kalispell headquarters.

Delano A. Hanzel 
Special Project Biologist

DAH/ea

Enel.
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31 March 1972

Dr. Robert Behnke
United States Department of Interior 
Bureau of Sport Fisheries and Wildlife 
Colorado Cooperative Fishery Unit 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

I recently received a copy of your letter to Mr. R. P. Gytenheek and I 
appreciated your constructive criticisms. My application was put in laymen’s 
terms to facilitate its understanding by officials of Trout Unlimited, and I 
am sure that this is the source of many of your questions.

In your letter you asked me to detail my research plans. My goal is to 
study isolating mechanisms which might exist within and between populations of 
westslope cutthroat, rainbow trout and their hybrids. My program will be de­
signed in a manner similar to that of Hagen (1967) who studied isolating mech­
anisms in the threespine sticklebacks (Gasterosteus). The first step in such 
a program will be the investigation of allelic distributions and frequencies in 
local rainbow and cutthroat trout populations. This may lead to the detection 
of "species specific proteins" for the rainbow and cutthroat trout. If so, this 
information could be used by the Montana Fish and Game Department and the Bureau 
of Land Management to distinguish between populations of the two species and their 
hybrids. I would anticipate that there would be a reasonable liklihood of de­
tecting such proteins: Haldane (1957) estimated that perhaps 1000 gene substitu­
tions were necessary to give rise to a new species, and although the majority 
of these are unlikely to be detectable by electrophoretic techniques, some of 
them might well be. Electrophoresis has, of course, been used to distinguish 
between very closely related species of copepods (Manwell et al. 1967) and
holothurians (Manwell and Parker, 1963). Even if I cannot demonstrate species 
specific proteins, my research would ¿till be of value to these two departments. 
Allelic frequency differences undoubtedly exist between the different populations 
in a stream. If a headwaters population of cutthroat is isolated which the Fish 
and Game Department consider to be purebred cutthroat, I will be able to tell 
them how far downstream the population extends using allelic frequency data 
collected from samples. This approach is similar to that suggested by Gray and 
McKenzie (1970).

I fully agree with your point about the necessity of a large sample size 
and feel that this will not be a problem. Both the Bureau of Land Management 
and the Fish and Game Department have agreed to assist me in obtaining the large 
numbers of specimens needed for my research.
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I realize the difficulties envolved in my study, but I will be able to use 
some of the best equipment available: Hiller vertical starch gell apparatus,
(3 sets), and a Hewlett-Packard 600V power supply. Also, I will have the advice 
of Dr. Raymond Canham, who has previously studied biochemical variation and 
taxonomy in small rodents (Canham, 1972).

For the past two quarters I have been a teaching assistant and I have had 
little free time for my research. A grant would, of course, relieve me of these 
duties. However, I did process 26 serum samples from rainbow and cutthroat 
trout from the hatchery at Arlee, Montana. I have enclosed photographs (Figs.
1, 2, and 3) of gels upon which the serum proteins from these samples were 
separated and stained. I realize that since hatchery trout were used the results 
will be atypical of wild populations. I also realize that only a small sample 
size was involved. I do feel, however, that the results which I obtained 
suggest that isolating species specific proteins for the two species is a 
realistic goal. Much of my time has been spent perfecting buffering systems 
to give the best separations for transferrins and other serum proteins, and 
although I still have much work left in perfecting buffering systems for various 
enzymes, this will be facilitated by the experience I have gained to date.

I am confident that a study of the biochemical taxonomy of the westslope 
cutthroat, rainbow trout, and cutthroat and rainbow hybrids is the best approach 
to resolving many of the problems surrounding the westslope cutthroat species.
You personally have stated many of these problems (Behnke, 1971) and I believe 
that in many cases their solution may be in a biochemical-taxonomic approach.
I do not feel this is an unrealistic belief in view of the success of similar 
studies on other species of fish (Payne, Child and Forrest, 1971; Wright and 
Atherton, 1970; Ridgeway, Sherburne and Lewis, 1970; Northcote, Williscroft 
and Zeuyuki,1970), I feel biochemical methods may sometimes be better for 
classifying a specimen than cytological methods. I base this statement on 
the results of a study made by Beamish and Tsuyuki (1971)• They found cytological 
studies inconclusive with respect to genetic differences between various forms 
of white suckers, while consistent differences were found between George and 
Lumsden suckers by the electrophoretic separation of serum samples. I also 
believe that in many cases biochemical taxonomy is preferable to the methods 
of classical taxonomy. Nyman (1970) found biochemical methods to be consistently 
superior to morphological methods in detecting natural hybrids between Salmo 
salar L. and Salmo trutta L. In the F-̂  of a hybrid cross he found only one 
biochemical character to be similar or identical to one parent, while 36 meristic 
characters were either similar or identical to one parent• Also in the F^ he 
found 17 biochemical characters to be distinctive while only 4 meristic charac­
ters could be used used to distinguish between parent and offspring. Needham and 
Gard (1959) point out that apparently every morphological character they analyzed 
in rainbow trout could be readily modified by the environment. This complication 
would seem much less likely to occur when biochemical characters are involved.

Finally, I would like to ask if you would clarify a few points of your letter, 
I would like to know which standard taxonomic methods of evaluating the genotype 
have been used successfully to identify the progeny of rainbow and cutthroat 
hybrids which have been backcrossed one or several times to one of the parental 
stocks. Am I not correct in assuming that the F1 of a rainbow and cutthroat cross 
will possess characteristics intermediate between the parental characteristics
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(Hartman, 1956) with the exception of those characters which resemble the 
female parent type (such as vertebral and ray counts)? If so, I would assume 
that backcrossing a hybrid would result in an approach of meristic characteristics 
to those of the parental stock, which would complicate classification by means 
of standard methods. Also, according to Hartman (1956) most of the meristic 
characters of purebred rainbow and cutthroat trout do not differ significantly, 
and thus it would appear unlikely that a statistically significant difference 
could be demonstrated between hybrid and purebred trout using meristic characters. 
If suitable meristic characteristics exist, I am surprised the the Bureau of 
Land Management and Montana Fish and Game Department have not employed them to 
isolate native cutthroat trout.

I would like to know which methods your student has used in his study of 
rainbow and cutthroat hybrids and the parental stocks. As I have said, I am 
currently using vertical starch gel electrophoresis similar to that described 
by Smithies (1959). This apparatus allows me to process 80 serum samples at 
one time.

I hope I have clarified some of the points that you mentioned. I am also 
looking forward to further correspondence with you since I am sure that you can 
greatly assist me in my research.

Sincerely yours

Gary Reinitz

Copy to: Dr. Tom Huff
Mr. R. P. Van Gytenbeek
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O w w t t i w r ^ J r JL
A-öuC I(É *vJb“G - W  A^^WMttJbu^»

*
U û A ^



6 t l  2 < x f

t i t ; :
fi

A

(X&sr*+*- W  A J ^ v u ^ w >  ^ u l a ^ vs^

6



c.m 4 V K  foftit" 
„.a *.

Î I H
? • • *  * *

n|**‘
! * • *

•  f f  • • *  *

I

f i \ M  w**4A^hM >

c.



< orm 10-226
(April 1966)

UNITED STATES DEPARTMENT OF THE INTERIOR NATIONAL PARK SERVICE
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Significant progress was made in achieving the objectives of determining 
how many distinctive groups of native trout occur in the Colorado, South Platte, 
Upper Columbia and upper Missouri river basins of National Parks and contiguous 
areas. Also more was learned of their distribution, diagnostic characters and 
present status. A source of pure greenback cutthroat trout, Salmo clarki stomias, 
is available for further introductions in Rocky Mountain Park and preliminary 
plans for their re-introduction in a large area of the Park have been discussed 
with Park biologist, Dave Stevens. Several collections of Colorado River 
drainage trout were made and analysis of these specimens will attempt to find 
a source of a pure stock of native Colorado River cutthroat for re-introduction 
into Park waters of the Colorado River drainage.

A successful field trip in Yellowstone Park and contiguous waters contributed 
much ne\* information on the distribution of the two forms of cutthroat trout 
native to the upper Snake River,f(large spotted and fine spotted cutthroat trout). 
Apparently only the large spotted form is native to the Snake River drainage 
above Jackson Lake. The fine spotted form probably does not occur in any waters 
of Yellowstone Pafk as has been commonly believed. The downstream distribution 
of the large spotted form extends to Spread Creek. . JJhe next tributary to the 
South (Gros Ventre) and all other waters below Spranrg Creek, at least to Palisades 
Reservoir, have only the fine spotted form. The large spotted cutthroat trout 
is again encountered in lower Snake River tributaries (Henry’s Fork, Idaho;
Raft River, Utah; Idaho, and Goose Creek, Idaho, Nevada). The factors that 
operate to maintain reproductive isolation between two groups of a single species,
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Robert Behnke
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in a continuous environment, are unknown. Below Shoshone Falls of the Snake 
River, and in other upper Columbia River tributaries (Salmon R., Clarks Fork, 
Flathead, etc.) another differentiated race of native cutthroat trout occurs. 
This trout is commonly called the Montana westslope cutthroat trout. Col­
lections were obtained from the upper Missouri drainage for comparison with 
westslope specimens to determine if the name S_. c_. lewisi should apply to 
the native trout of both the upper Missouri and upper Columbia river basins 
(excluding the Snake River drainage above Shoshone Falls).

Further collections were made from several disjunct localities in the 
Yellowstone River drainage to test the assumption that the native trout of 
the Yellowstone drainage were derived from the upper Snake River and not from 
the upper Missouri, and to determine the degree and rate of evolutionary 
divergence of the Yellowstone Lake cutthroat trout during approximately 8,000 
years under selective pressures for lacustrine adaptation.

The specimens collected will be analyzed this winter and plans will be 
formulated on areas to be investigated next year that are likely to yield 
significant information for a revision of the taxonomy of these native trouts, 
their distribution patterns and present status.

Except for the upper Snake River and the Yellowstone drainage in Yellow­
stone Park, pure populations of native cutthroat trout are extremely rare in 
the region. They have been replaced by introduced species and with rainbow x 
cutthroat hybrids. It is evident that the cutthroat trout of the upper 
Columbia and upper Missouri basins are extremely vulnerable to the effects 
of habitat degradation. A stream where cutthroat trout were recorded in a 
1967 Montana survey was found to have only introduced eastern brook trout 
in 1972 after a clear cutting operation increased erosion and raised stream 
temperatures y.



Proposal for a comprehensive study of the systematics of the 

westslope cutthroat trout: A basic prerequisite for their preservation 

and management,

INTRODUCTION

Two years of collections of specimens and accumulation of data has 

prepared the foundation to initiate a graduate student thesis project on 

the systematics of westslope cutthroat trout, which should provide defin­

itive conclusions on diagnostic characters and the taxonomic position of 

this fish.

Formerly, the westslope cutthroat was listed as an endangered, but 

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

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

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

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

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

need of special attention to preserve the remaining stocks.

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

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

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

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

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

be assigned is not yet known, a

The information necessary to answer these questions will be developed 

from this proposed study. ~

STUDY PLAN

Collections, including museum material, consisting of more than 50 

samples and almost 1000 specimens are now available in the Systematics
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Laboratory of the Colorado Cooperative Fishery Unit. These samples are 

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

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

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

compared and evaluated to reveal consistant modes of similarity providing 

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

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

tially pure populations. Comparisions with samples of cutthroat trout 

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

Salmo clarki lewisi also applies to the westslope cutthroat. Comparisons 

of museum specimens from diverse segments of the Columbia basin will 

determine the original distribution of westslope cutthroat and provide
ft j f  «’ £ !frVi>m bffxfc tes

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

is native to this large drainage.

Supplementary data on protein polymorphism should be available from

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

Reinitz, a graduate student at the University of Montana. Mr. Reinitz1

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

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

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

that almost certainly no qualitative differences between the proteins of 
%
cutthroat trout and other cutthroat (and probably rainbow) trout will be 

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

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

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

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

of several phenotypic characters.

2



PROGRESS TO DATE

The determination of the diagnostic characters is largely completed. 

Consistant similarities of several characters from many samples allows 

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

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

hybridization with rainbow trout and/or Yellowstone cutthroat trout can 

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

their relative pureness determined.

A compilation and synthesis of information available from field bio­

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

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

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

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

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

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

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

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

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

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

National Park Service.

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

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

has made numerous significant collections from key segments of the Columbia 

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

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

study. His contribution should-insure comprehensive authoratative treat­

ment of a difficult systematic problem.
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OUTLINE FOR FIELD STUDIES AND COLLECTIONS 
OF CUTTHROAT TROUT IN THE YELLOWSTONE - TETON PARK AREA

Robert Behnks
Colorado Cooperative Fishery Ubit 

Colorado State University 
Fort Collins, Colorado

A major segment of a comprehensive systematic study of western trouts 

concerns the native trout of the headwaters of the Missouri and Snake river 

basins in the Yellowstone-Teton Park area. This area appears to hold a 

significant amount of information an the systematics and evolution of cutthroat 

trout and the taxonomy of Salmo clarki. This stumer I plan to obtain collections 

that will contribute toward a better understanding of the systematic problems 

involved. At present, all of the native cutthroat trout of the upper Columbia 

and Missouri river basins are considered as a single subspecies, Sal«» clarki 

lewisi. I suspect that perhaps several evolutionary divergences are repre­

sented under this inclusive category. Previous collections in the Snake River 

drainage leave no doubt that there are two recognizably distinct forms of 

cutthroat trout native to the upper Snake River basin; one of these (the 

fine spotted form) should be described as a new subspecies. Hjr samples and 

base of information are too meager, however, to make definitive statements 

on the precise distribution and taxonomic characters of the two forms of 

cutthroat trout of the upper Snake River basin. The same lack of specimens 

and information also applies to the upper Missouri basin cutthroat trout.

I would like to obtain collections this year that would adequately pin 

point the distributional limits of the fine spotted and large spotted forms of 

cutthroat trout of the upper Snake drainage and to establish their diagnostic
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taxonomic characters. I also suspect that the fine spotted Snake River 

cutthroat trout is not a single, homogeneous entity, but consists of local 

stocks with varying degrees of migratory behavior. Compari sons of samples of 

populations from various tributaries should support or negate this assumption.

Samples from the Yellowstone drainage below the falls are important 

for comparison with the upper Missouri and large spotted Snake River cutthroat.

I believe the entire Yellowstone drainage received its native trout from the 

Snake River and not the Missouri— an important consideration if the taxonooy 

of S. c. lewisi is revised.

Past stocking policies have introduced non-native trouts into virtually 

every tributary of the region. Most of these trout were Yellowstone Lake 

cutthroat trout. Fortunately, the Yellowstone Lake cutthroat possesses a 

set of diagnostic characters that can be recognized, even after many generations 

in new waters. I believe I can avoid the mistake of considering an introduced 

Yellowstone population as representing a pure, native stock.

Apparently, the large spotted cutthroat trout was always native to the 

headwaters of the Snake River above Jackson Lake. Jordan in 1889 and Evermann 

in 1891, collected trout in the headwater of the Snake (Evermann*s route took 

him down the Lewis and Snake rivers to Jackson Lake and up Pacific Creek over 

Two Ocean Pass). Both Jordan and Evermann found only the typical large 

spotted form and made no mention of the distinctive fine spotted cutthroat which, 

evidently has always been restricted to waters below Jackson Lake • The large 

spotted form is also found further downstream in the Snake drainage, but the 

precise distribution of the large spotted and fine spotted cutthroat has 

never been delineated. Are there any streams where they occur naturally 

together? What factors allow them to segregate and avoid hybridization? These 

are questions I hope we can begin to answer this year.



3

I will seed samples (hopefully of at least 10 specimens) from various 

sites of the Snake drainage above Jackson Lake and samples from below 

Jackson Lake (I have virtually no material from the Gros Ventre, Hoback 
and Salt river drainages).

The enclosed map and list of collections I now have, indicates the 

present status of the study. It can be observed that very few samples 

consist of 10 or more specimens and that large gaps need to be filled in 

order to arrive at authoritative conclusions.



COLLECTIONS FROM UPPER SNAKE R i m  
AND MISSOURI R im  HULENAGES

Site of Collection

Snake R. above Jackson Lake
1. Heart Lake
2. Crawfish Crk.
3. Spirea Crk.
U. Forest Crk.
5. Owl Crk.
6. Polecat Crk.

Snake R. below Jackson Lake
7. Pacific Crk.
8. Game Crk.
9. Willow Crk.

10. Greys R.
11. Crow Crk.
12. Falls R. (Henrys Fork)

Tapper Missouri
13. Grayling Crk.
Hi. Gallatin R.
15. N. Fk. Specimen Crk.
16. E. Fk. Specimen Crk.
17. High Lake

No. of Specimens

I
13
10
166
16

8
12
68
2
7

78 
1  
9 
7
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UN ITED STA TES
D EPARTM EN T OF THE IN TER IO R  

FISH A N D  WILDLIFE SERVICE 
BUREAU OF SPORT F ISH ER IES  AND W ILD LIFE  

Colorado Cooperative Fishery Unit 
Colorado State University 

Fort Collins, Colorado 80521

June 7, 1972

Mr. Frank Dodge 
Nevada Fish and Game 
P.0. Box 1109 
Ely, Nevada 89301

Dear Mr. Dodge:

I plan to be in Nevada this summer gathering material to complete 
the description and publication of two new subspecies of cutthroat 
trout - the Mt. Wheeler cutthroat and the Humboldt River drainage 
cutthroat. I hone we can arrange a snecific time t o  a e t  t o a e t h e - r  
and perhaps with the cooperation of Nevada Fish and Game, the BLM 
and the U.S. Forest Service we can complete the field work for the 
taxonomic aspects of these fish - getting them officially named and 
recognized as rare or endangered.

Thanks to your previous collections and information gathering, we’re 
in a good position to finish the work on the Mt. Wheeler cutthroat.
I'll briefly summarize the situation and point out what should be 
accomplished this summer to provide me with sufficient material to 
publish a description of a new subspecies and to discuss origins and 
distribution with some degree of authority.

In 1952 Ted Frantz found cutthroat trout in Pine Creek on the west- 
slope of Mt. Wheeler, draining into Spring Valley, a desiccating basin. 
Frantz sent specimens to Dr. R.R. Miller. In 1959 I collected a sample 
from the Pine Creek population. Both Miller and I agreed that the 
Pine Creek trout, although introduced from the Bonneville basin, are 
distinct from the Bonneville cutthroat trout recognized as Salmo clarki 
Utah. The most apparent distinctions are in the higher number nf gi11— 
rakers and basibranchial teeth, the spotting pattern and the morphology 
(the distinctive morphology may be due to the conditions of life in 
Pine Creek, not under genetic control). It appears relatively certain 
that the Pine Creek population originated from an early introduction 
from the Trout Creek drainage of the Bonneville basin or the Deep Creek 
drainage just to the north and west - both of these drainages were once 
tributary to an arm of Lake Bonneville of what is now the Great Salt 
Lake Desert. The precise source of the original introduction into Pine



Mr* Frank Dodge 
June 7, 1972 
Page 2

Creek is not known, but as early as 1876 cutthroat trout from Trout 
Creek, Utah, were transplanted into barren Nevada streams on the west 
slopes of the mountains forming the border of the Bonneville basin*
Two specimens collected in 1938 from Lehman Creek, on the Bonneville 
side of Mt. Wheeler appear to be identical to the Pine Creek trout and 
the present population in Hendrys Creek, of the Trout Creek drainage on 
Mt. Moriah, although hybridized with rainbow trout, still show strong 
affinities to the Pine Creek trout. Surveys of other streams of the 
Snake Mountains and the Deep Creek Mountains have failed to uncover any 
cutthroat populations (with the exception of six unusual specimens 
from Mill Creek). Johnson Creek, of the Deep Creek drainage on the 
Goshute Indian Reservation still has a recognizable cutthroat trout 
influence in the population but this population is in an advanced state 
of hybridization with rainbow trout and can contribute little information 
on the characteristics of the original trout. It seems unlikely that 
pure populations of the western Bonneville cutthroat trout in their 
native range still exist unless they are in other tributaries to the 
Great Salt Lake Desert such as the Toana Mountains west of Wendover, 
the Thousand Springs drainage, north of Wells, Nevada, or in isolated 
streams of the Grouse Creek Mountains or Raft River Mountains of extreme 
northwestern Utah. It can be stated with some certainty that a trout 
identical to the Pine Creek cutthroat once inhabited the Trout Creek 
drainage of Utah, but we may never know the limits of the original distri­
bution. It is likely that many of the tiny, intermittant, precipitous 
streams of the Trout Creek drainage were barren of fish in historical 
times. In a 1953 letter to Dr. Miller, Ted Frantz mentioned than an 
"old timer" claimed that only Hendrys Creek had cutthroat trout and other 
streams such as Snake Creek and Lehman Creek were stocked from Hendrys 
Creek. You wrote, however, that the testimony of the Robinson brothers 
claimed fishing was good for native trout in Lehman Creek in the 1890!s 
and that Mill Creek received its trout when a canal carrying water from 
Lehman Creek to the other side of the mountain, broke and spilled into 
Mill Creek. Frantz also wrote that Hendrys Creek had been stocked 
in its headwaters with both Yellowstone cutthroat and rainbow trout. 
Frantz mentioned that Muncy Creek and the North Fork of the Cleve Creek 
had cutthroat x rainbow hybrids in 1953. Have you ever seen trout 
from the headwaters of these streams? If you can add anything to the 
above account, or hear of any possibilities that native trout might 
persist in any areas north of the Snake-Deep Creek Mountains, I!d 
appreciate the information.



Mr. Frank Dodge 
June 7, 1972 
Page 3

I would like to get sufficient material to bring my collections up to 
20-25 specimens from each locality I would discuss in the publication. 
This would require additional samples from Pine, Goshute and Hampton 
creeks to diagnose the characteristics of the new subspecies and evaluate 
non-genetic influence on essentially the same genotype in three different 
streams. Mill Creek specimens are abberant in their characters, but 
I only have 6 specimens and because you feel confident the stream was 
never stocked, we should obtain a larger sample from Mill Creek. A 
larger sample from the uppermost headwaters of Hendrys Creek would be 
desirable because of all known populations in the Trout Creek drainage 
they appear to most closely represent the native trout - but I have 
only 7 specimens. Because our collecting would occur after the spawning 
season, the removal of a relatively few specimens from these small 
streams will not have any long term effect on the populations - if 
anything, removal of some adults will stimulate growth and survival 
of young.

I don't know the precise dates I could be in the Ely area. I am going 
to the Western Division AFS meeting in Portland, Oregon, in early July. 
Perhaps a few days could be arranged on my way out. If this doesn't 
work out, I will be there after I complete collections in Oregon and 
the Humboldt drainage - probably later in July. Perhaps you could 
suggest some possible dates that would be agreeable with your schedule.

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

RB:dch
cc:



Colorado Cooperative Fishery Unit 
Colorado State University 

Fort Collins, Colorado 80521

June 29, 1972

Mr. Gary Reinitz 
Department of Zoology 
University of Montana 
Missoula, Montana 59801

Dear Mr. Reinitz:

Enclosed is an abstract of a paper presented by Dr. Fred Utter at a 
symposium on biochemical genetics of fishes at a meeting of the American 
Society of Ichthyologists and Herpetologists last week in Boston.
Dr. Utter has probably been the most active worker in biochemical gene­
tics of salmonine fishes and I would urge that you write to him concerning 
your project on trout proteins. Preliminary work by Dr. Utter suggests 
that peptidase may be a species specific protein between rainbow trout 
and cutthroat trout. I am sure that Dr. Utter can provide a wealth 
if information on potentially useful proteins for your study. I would 
suggest that sometime during the year you should try to arrange a visit 
for a few days to Dr. Utter's laboratory in Seattle.

The above mentioned symposium which I attended last week would have been 
most worthwhile for you. The inherent problems of making phylogenetic 
or taxonomic implications based on protein data was apparent in several 
of the papers. Examples were cited of two good biological and morpho­
logical species that exhibit no differences at 16 loci compared. A 
polytypic species, Notropis comutus, exhibited a high degree of protein 
polymorphism between isolated populations, but no consistent interpretive 
pattern emerged that would be useful in the taxonomy of the species (you 
may find a similar situation in Salmo clarki). The buffer system useful 
for protein analysis of Fundulus heteroclitus does not work for a closely 
related species, F. majalis. TKese are just a few of the highlights 
I picked up at tKe meeting that have relevance to your project.

Sincerely yours,

Robert J. Behnke 
Assistant Unit Leader

RJB:dch
cc/Utter



August 7, 1972

Dr. Carl S. Bond
Department of Fisheries & Wildlife 
Oregon State University 
Corvallis, OB 97331

Dear Carli

By letter of July 20 Bob Miller has Informed me of the substance of hla 
"very profitable” conversation with you on that date.

After having held you off on the dwarf lamprey for so many years it seems 
like "adding Insult to Injury" to burst out so belatedly on the chubs of the 
Lake Alvord basin. The big job on the "north-central" Great Basin han consumed 
all the time that Bob and I could squeeze for research in that general direction 
(that MS is due to go to the printer In September, for a Memoir of the California 
Academy). As we finally, after three spells of work at Ann Arbor and much 
between, got In sight of finishing off the big job, we decided that either the 
Lake Railroad or the Lake Alvord job would come next, and not very long ago 
definitely got underway on Alvord. In June we made a very definitive start 
and are scheduling further real work on the problems in the very near future.

It isn't clear from what I recall of our past conversations or from Bob's 
letter whether or not you have any material of the rather wide-spread Alvord 
chub that we once gave some thought to the idea of generic separation! but we 
are now calling it Gila alvordensis. We feel quite sure that the Borax Lake 
dwarf is a segregate of alvordensis. Agreement is good in most respects, 
but the head profile and proportions are different and the size is much reduced. 
Hot having any clear evidence of overlap or intergradation, and assuming a long 
isolation in weird Borax Lake, I'm inclined to assign the Borax Lake form full 
specific status —  but we may end up calling it a subspecies when we have full 
counts and measurements to compare with those we have finished on part of our 
alvordensis series. That fora we have taken in Trout Creek and about Denio 
Slough in Oregon and in Nevada in Gridley Spring to the southward and in 
Italian Camp Spring just off lower Virgin Creek and in Thousand Creek near the 
confluence with Virgin Creek. If you have any other localities we'd like to 
hear. This species may well have a few other pockets. We are also anxious to 
hear from Bob Behnke, as to whether he has any observations or collections of 
chubs.

Bob relayed your query as to a possible relationship of the Borax Lake 
fish with Gila copel, and indicated he has sent you a sample of that 
Bonneville - Upper Snake species. You probably have not seen basic differences, 
for example the normally 0,5-4,0 rather than 2,4-4,2 dentition, the Bhlnlchthys- 
like scales with radii all around, the usual 7-rayed instead of 8-rayed dorsal



and anal fins, and, I suppose, the much more numerous rakers. Several 
characters, including the nuptial-*tubercle pattern, lead us to suspect that 
alvordenals is a spring-inhabiting degenerate of subgenus Siphateles, that 
first vent through lacustrine modification. It oertainly wouldn't strain the 
point to erect a new subgenus for alvordenals and its Borax Lake derivative.

Bob h as m a te r ia l o f  a lv o rd e n a ls  f o r  s k e le t a l and k aryo typ e  s t u d ie s , th a t  
m ight change th e  p ic t u r e .

When your Borax Lake specimens arrive I'll process the fin-ray, gill-raker, 
and tooth counts, and the full set of measurements. I will then route them 
to Ann Arbor for Bob to get scale and pore counts, and radiographs for 
vertebral oounta and skeletal structure. He suggested that we will likely 
wish to clear and stain a couple. We should both complete our examinations 
promptly.

Obviously we will not Include the trout in our detailed study, though we 
can hardly avoid mentioning them. I have a few thoughts on them, but no 
definite data. I did give some study to the trout I took in Whitehorse Greek 
in 1934 and even stuck the subspecies name of alvordensls on the samples I 
took In the East fork of Whitehorse Creek and in Willow Creek. I also took 
a sample in Trout Creek and Little Trout Greek near their junction, above where 
I got the first chubs. Local testimony was contradictory re trout in Wildhorse 
Greek (tributary to ephemeral Alvord lake).

The foreman of the 22,000-acre Whitehorse Ranch testified that "there is 
a parting of the waters west of Antelope Gr,, that stream and Twelve^jmlle 
Creek in flood going in Crooked Gr.s those to the west going into Alvord 
Desert." That certainly isn't what the Adel li25O*QO0 map shows. Twelvemlle 
and Antelope creeks are clearly shown crossing the 4100-foot enclosed contour 
of a separate flat basin, with "Dunes," which is shown as separated by the 
4300-foot contour from Alvord Desert. An ephemeral lake is shown in the dune 
area and it would seem probable that a minor pluvial lake may well have formed 
here, just east of Lake Alvord, I'd surely like to see that area, and to 
check a suggestion of a gap in the eastern rim of the Alvord system proper 
(at ea. lat. 42° 30*). Hence, it may be illogical to call the trout "alvordenals" 
or the Alvord cutthroat, especially if the types should come fro® Whitehorse 
Greek or Willow Creek.

If you happen to be intrigued by the name "fish Greek" on a stream mapped 
as entering Whitehorse Greek at the lower end of the indicated flow, note that 
said foreman indicated that Fish Greek is a dry run, likely named by a cowboy 
with Western sense of humor.

In 1934 I also took a sample of trout from Virgin Creek and thought they 
were similar to those from Trout Creek. I did record color notes on the trout 
and thought that I noticed some lntrogresslon from hybridisation with rainbows 
(but not in Virgin Or.).

Complicated as our problems on chubs may be, those on trout surely are 
more complicated. In a way I pity the trout taxonomists, beset with problems of



exotic stocking and all. My only admonition is for you to repeat the prayer 
of a much perturbed colored man*

Oh, Lord, come down an* help me, 
But don* you sen* your Son.
DIS AIN’T MO JOB F08 A BOY*.

Cordially,

Carl L. Hubbs
co* Robert J, Behnke 

Robert Rush Miller
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August 14 ,1972

Dr. Robert J. Behnke 
Colorado Cooperative Fish ery  Unit 
Colorado State University  
F o rt Collins, Co. 80521

Dear Bob:

Bob M iller and I are m ost happy to have heard, through C arl Bond that you w ere able 
to make collections of the Alvord chubs at two localities, namely the reserv o ir  near Hot 
(Alvord) Lake and at "Red Point”.

We are  striving hard to get our paper together as rapidly as we can, so we are  
very  hopeful that we may be able to see the specimens that you have collected of the chubs, 
in the near future. If you have not sent them yet to Michigan, I suggest that you route them  
through me, so that l ean do my stunt on the m aterial. I am doing certain  m easurements 
and counts, and Bob is doing others.

I feel quite sure, from my m em ory of long ago (1934) that the re se rv o ir  near Borax 
Lake has developed since my visit and collecting. I am very  anxious indeed to get the lay  
of the land, and particularly  to know the source of the w ater in the reserv o ir. I rath er  
suspect that it has been fed from Borax Lake itself, but it w ill be of importance from the 
standpoint of the faunal relationships to know just what is what. I hope that you can give 
rath er full details, perhaps fnrifiie sketch map. If you took photographs,? copies would 
very likely also be helpful.

C arl Bond sent me two collections from Borax Lake , which he seem s to indicate 
is now called "Hot Lake”. These line up with the collections we made in 1934, and up to 
the present state of our study we feel quite sure that we will recognize the Borax Lake form  
as either a distinct species or as a subspecies of Gila alvordensis (the name we have been 
using for the type that exists in several other parts of the basin of pluvial Lake Alvord/,

I was thrown for a loop for a time on hearing that you made a second collection  
at Red Point. I did not rem em ber that name being mentioned, but I finally found on the 
Adel 1 :250,000 Adel Map ”Red Point School”, which seem s to be alm ost exactly  in the 
position where Bob and I a few years ago made a large collection in Denio Slough. Of 
course we w ould also like to have details of the collecting area , perhaps with a xerox  
copy of your field notes.

I hope that you will be willing to send us your entire collections of the chubs, 
because there are some very  interesting points in the population structure that we will 
want to analyze and detail. Of course if you wish some of the specimens returned or 
sent elsewhere than to UMMZ, we will follow your advice and w ishes.

Presently it appears that we will tre a t the Borax Lake chub as a distinct species, 
but if not, alm ost certainly as a distinct subspecies. We will keep you informed as the 
rath er extensive m aterial is analyzed.

Although currently we are  planning on treating the chubs in detail, along with 
any evidence on the old hydrographic relations, we will I think feel constrained to make 
some rem ark s about the trout so would be very grateful for hearing of your thoughts 
on the trout of the Lake Alvord basin proper, and of the stream s to the eastw ard that 
appear not to have actually drained into the Alvord Basin. I do wish that we had a detailed
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topographie map of the area , -sa the Adel sheet seem s to indicate, contrary to some local 
information that w as given us in 1934, that flood w aters from  the stream s to the east of 
Alvord Basin proper lead out into the Snake system . Of course any evidence or thoughts 
you have along these lines will also be most welcome.

We are  still looking forward to a further jaunt into the area  before we publish.

Cordially,

C arl L . Hubbs

c c : Dr. Robert Rush M iller
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August l6, 1972

Dr. Robert J. Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, CO 80521

Dear Bob:

I was delighted to get your letter of August 9» and am holding up a letter 
to you I had typed today (the 14th) so that this reply will accompany it. But 
when I reached your handwritten postscript I was sorely set back. It isn't wholly 
clear whether you preserved duplicate series, nor from which place the specimens 
that committed suicide came. Carl Bond wrote, as you will have seen, that you 
collected in a reservoir near Hot (Borax) Lake and from Red Point.

You mention that the "lake below Borax Lake had no chubs, but they swarm 
in all the ramifying rivulets between the lakes, ” 5 also that "they appear to be 
limited to rapidly flowing water at Borax Lake." When I was there in 193^ the 
only outflow from Borax Lake was through trenches cut through the rim of the 
lake, apparently to yield some forage. When we crossed what is mapped as Alvord 
Lake (then usually called Wildhorse Lake), the dust-dry bed exuded so much dust 
that we seldom could drive more than about 10 feet before vision was completely 
obliterated because the wind was directly at our back. We had to wait for the 
dust to clear out or settle, then took another 10 feet forward, to repeat the 
performance. As I recall we took over an hour to drive a couple of miles!
Remember that was the great drought year of 193^« Fancy you making a fish habitat 
by driving over the area! When we drove up the East Fork of Whitehorse Creek to 
get the trout collection we accumulated a quarter-ineh of alkali dust on the seats 
of the car, despite driving in the heat with all windows tight closed!

Is what Bond called a reservoir really Alvord Lake, or is there an artificial 
body in between?

My notes stated that Borax Lake was 7 miles NE of Fields, which would seem 
to place it at the spring, labeled "Hot" within the NE corner of T. 37 S, R. 35 E
on the Adel 1:250>000 quadrangle. Does that Jibe with your findings?

Our specimens of the Borax Lake form came in part from the lake margin, but 
largely from rivulets on the downslope of the natural dam formed by lake deposits 
at the margin.

Your mention of hearing of large chubs in Borax: Lake is intriguing, as all
ray fish were dwarfs. One small collection sent by Bond had one chub 92.5 mm SL
(about twice the length of any othei) —  yet it showed virtually to exaggeration
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the oversized head (especially in the muzzle) and other characters of the Borax 
Lafce endemic. We heard of M g  ones, and that's why I risked diving into a major 
inlet cone on the lake bottom (without seeing any fish).

It certainly now seems that the Borax Lake fish is systematically separated 
—  yet definitely derivable from "Gila alvordensis." We have the stream/spring 
form from Trout Greek, Pueblo Slough, "Italian Gamp Spring" close to the lower 
course of Virgin Greek, and from Thousand Greek a bit down the Thousand Greek 
trench not far away, all taken in 1934, and from Gridley Spring on the hill slope 
above Gridley "Lake" in the generally very dry valley running southward from 
Continental Lake, and from an artesian-well outflow close to "Red Point School" 
on the Adel map, and from Denio Slough, taken by us recently. We haven't finished 
analyzing all these collections, but they looked alike and I believe will be much 
the same.

Of course the local people believe the chubs live underground and appear 
wherever a well is sunk. We got led to the artesian well on the insistence that 
the fish were not there until the well "came in." We did get the chub in the 
thick Ghara beside the artesian outlet, but also, in abundance, in Denio Slough 
at about the same level nearby —  and we took some in the slough in 1934. 
Obviously the fish populated the well outlet from the Slough, perhaps at a 
high-water stage. This experience is coming to be almost regulation!

Study of the topographic maps (Adel and Vya, each Is250,000; better not yet 
issued) seems to show that Whitewater and Willow creeks fed in flood, and 
presumably fed normally in pluvial times, into a separate basin unnamed on the 
Adel map with apparently a bottom elevation of 4040 feet. The 4300-foot contour 
seems to intervene between this basin (Whitehorse?) and the rim of the basin of 
pluvial Lake Alvord. There is, however, a point of possible confusion, near the 
center of T. 35 S, R. 35 E, which I would like to look over with my 1-ft. Paulin 
altimeter. I have drawn the margin of Lake Alvord along the 4200-foot contour, 
as an approximation based on field observations. Hence I seriously doubt that 
Whitehorse and Willow creeks had any surface connection with Lake Alvord, at least 
in late Pleistocene time. The contours suggest that in time of great torrential 
precipitation the depressed-contour area would receive the creeks just mentioned 
and could have overflowed into the Snake system. I mentioned in the letter to 
Bond (cc to you) that I was told in 1934 by the foreman of Whitehorse Ranch that 
there is a parting of the flows, such that Twelvemile and Antelope creeks flowed 
in flood into the Crooked Greek (Snake) basin, whereas Whitehorse and Willow went 
in Alvord Desert. Certainly the Adel map must be in excessively gross error, 
if that be true —  and I have found the new Is250,000 maps fantastically accurate.

As I have perhaps mentioned, I found with Bob Miller what I thought to be a 
volcanic barrier that dammed the drainage of Mahogany Greek and Summit Lake, cutting 
that drainage basin off from Mud Meadow Greek of the Lahontan System, about 10 
miles above Soldier Meadows (the unique habitat of Bremichthvs acros). An examina­
tion of the Vya 1;250,000 sheet plus limited field observation seems to indicate 
that pluvial Summit Lake never rose as high as the 6,000-ft. contour and very 
likely never rose high enough to discharge into Virgin Greek. If that is true, 
and the Virgin Greek trout (which I sampled in 193̂ *) are S. c. henshawi , they 
may well have stemmed from an early introduction. However,- there are 4 gaps in 
the 6,000-ft; contour between the Summit Lake and Virgin Greek drainages, so only 
a critical field study, or more detailed topographic maps not yet available, can 
give a definitive answer.
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How trout got into Trout Creek is another problem, assuming that they are 
not of Lahontan origin. The very name of the creek and local testimony (of 193*0 
suggest they are native. If their characters have been obfuscated by rainbow 
blood it may be difficult to interpret the status or origin of the fish. The 
topographic problem mentioned above indeed needs clarification. The indirect 
claim of an old resident first stocking Trout Creek is interesting.

I now reread your letter of Amgust 9 bo pick up other points.

I found no evidence of chubs in Willow Cr. or Whitehorse Cr. and believe there 
were none there in 193*+« As I believe I mentioned in a letter to Bond my eyes 
picked up the name Fish Creek (a tributary of lower Whitehorse Cr.), but the local 
informer insisted Fish Creek is dry and my field notes suggest that cowboy humor 
was involved. The high distinctness of what we've been calling Gila alvordensis 
is indicative of prolonged isolation.

It is interesting that you too have heard stories of large chubs in Borax 
Lake. One collection that Carl Bond sent contains one ripe female 92.5 mm SL 
and 10 others of usual size, 25-48 mm (collected by Eric Skov Sept. 11, 1957).
Carl sent me also 30 specimens 20-48 ram long that he and P. E. Reimers collected 
Sept. 8, 1967. My collection of July 27» 1934 included only dwarfs (l6l specimens 
24-39 mm and one 48 mm). Apparently occasional individuals break the bond. The 
storekeeper at Fields said that some of 7 inches have been seen and some think 
they are blind (the same old unlikely story that we hear over and over all through 
the west). It is interesting also that you ran onto the weird idea about fish 
living underground, thought blind by some, and appearing where wells are sunk.
Fish do have a strong tendency to head upstream, and when well water flows out to 
fish-inhabited water, or when a flash flood connects the well outlet with water 
having fish, they just head up. Your account of seining hundreds, none over 
3 to 3-1/2 inches long, is exciting. Were the 10 or so specimens you put in a 
jug the ones that committed suicide? Were they the only ones you took at Red 
Point? I hope not. You must have been close to where Bob and I made a large 
collection in very thick Chara around the well (maybe the same well?). Your 
finding of chubs swarming in an excavated pond is interesting (and gratifying), 
as is the indication of trout cleaning up the chubs in an adjacent pond. All 
of this is grist to our mill.

We note of course your plan to describe the "Alvord," Humboldt, and Mt.
Wheeler cutthroats as a unit. I suggest that you reconsider the names alvordensis 
and Alvord cutthroat, in view of the seeming probability that they strictly do 
not pertain to the Alvord system, except for the Trout Greek population, if that 
be the same.

As to the relation between speed of publication and the preservation of the 
Alvord chubs: first, your evidence doesn't seem to portend the early endangerment 
of the two forms} second, we are moving right along and any delay in sight is not 
envisioned as very many weeks.

Returning to Trout Greek: I just check the detailed map of Oregon in a 
copy I luckily have of the Rand McNally Atlas of 1881, and find "Trout Greek," 
leading into a considerable lake in "Alvord Valley," with "Hay Meadows" just to 
the east; and, farther east, "White Horse Meadows," south of an even larger lake 
with "Glover Meadows" printed just to the east. Since the material for the 1881 
map was likely gathered earlier, we are getting very close to the beginning of 
any trout mixup. The case for a trout being native in Trout Greek seems very good,
but whether that trout and the one I took in 1934 and the one there now are the same can be debated.
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You ask if I or Bob want to see your chub samples from Borax Lake and Red 
Point areas. I believe this is more than answered already —  in fact was when I 
pleaded for you to get them. Since we are making studies of the sex and size 
relations as well as characters, we will want to see all available specimens from 
the area, especially the full series of any collections —  whatever the final 
disposition of the series will be.

Your tentative reference of a trout in an isolated tributary of the South 
Fork of the Owyhee is exciting, as is its living at 83° F. I repeat that we will 
make a few remarks on the trout in our paper on the Lake Alvord basin and its 
chubs.

We are making final MS changes on our North-Central Great Basin "opus," 
likely to go to press in about a month. Hence I'd like to have particulars on 
the "desert dace" (we call them "relict dace," Relictus splitarius). from Steptoe 
Valley near Ely. Maybe we could add a sentence or two, particularly if you'd 
loan me the specimens.

We are interested in what you say about the status of the White River fauna, 
and I'm sure Bob will be interested in the fossil centrarchid from near Whitehorse 
Ranch. If it had been in the Alvord Basin we would have been even more interested. 
Bob and his former students are the paleoichthyologists of the West.

Either Bob or I would be very glad to check the unidentified chub from the 
South Fork of the Owyhee.

We have both seen the evidence on the former outlet of the Fort Rock basin.

This brings me to the "great tragedy" at the end of your letter, the length 
of which rivals this wandering epistle.

Many thanks.

Cordially 

?  /!

CarlJLi Hubbs
ccs Robert Rush Miller
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September 1 , 1972

Dr. Robert J. Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bobs

Thanks ever so much for your marvellous assistance.

I am in the throes of decision on whether -ket&gal*? the Borax Lake chub 
(or Borax chub) had better be given subspecific or specific distinction from 
the more widespread spring-inhabiting form (Gila alvordensis proper). So while 
in that state I'll just pass by the central problem and rush off, for a hope­
fully early reply on the problem of the exact location of the Nevada collection, 
so I can make an entry straight in the "opus." I'll write soon again on the 
Alvord chubs. We may rush through a diagnosis of them, for David Marshall's use.

The nice little collection of relict dace (Relictus solltarius) from 
"Steptoe Creek (one mile east of Ely)," so designated in your letter of August 
iff is welcome for examination (and return). Your bottle label says "9. Desert 
Dace - Undescribed Species/Fish pond Springs and Steptoe Crk./Just East of Ely, 
Nevada, White Pine Co./l3 July 1972." I believe that you have repeated one or 
two of our collections, but to make sure and to map your spot if different let 
me explain our collections (either 26 or 28 + 29). The locations and other 
specifics of these two places are cited on pp. 292-294 of our MS (Xerox copies 
enclosed). Or you may have another spot. You say by letter "one mile east 
of Ely" but on label give Fish Pond Springs and Steptoe Creek, which, as mapped 
on the Quadrangles cited lie about 10.5 km SSE of Ely. I can still insert your 
collection record as I'll be going up to the California Academy in a few days 
to get in many addenda. So I pray you to make your location clearer, so I can 
put the addition in proper place and perspective, with a Collection no., likely 
either 26a or 29a. And if you can give mê  from notes or memory, any more 
ecological or other data of the type we have used, I would be doubly grateful.
A prompt reply would be most helpful. Your collection contains 14 specimens 
31-75 mm. S.L.

The unidentified chub from the South Fork of Owyhee River, in Malheur 
County, Oregon, above Three Forks near the Idaho line, which you collected on 
June 30, 1972, is clearly a half-grown male of Ptychocheilus oregonensis 
(Richardson), and I have so labelled it for return to you. I have checked the 
166-mm. specimen with the literature and with series of specimens in the Scripps 
Collection from British Columbia. It has the key characters of 2,5— 4,2 teeth, 
fine scales, dorsal rays 10 and anal 8, elongate snout and jaws, etc. It is a 
pudgy-looking, fat specimen, with much abdominal fat, and does look rather less 
rakish than squawfish usually are, but after all, some squaws are also plump'.

Cordially,

Carl L. Hubbs



P.S. Thanks also for the BLM map Sl-23 of the Alvord Desert area. Before we 
wind up I'll want to map the ancient vs. modem waters of the Alvord Basin 
and some surroundings, and would find other sheets in the same series highly 
useful. Tell me to whom I might apply for copies (whether gratis or not).
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population over a period of more than a quarter century.

Collection 24 (figs. 8, 14).— Grass Springs, on Lusettl Ranch, 0,4 

km, north of ranch house, on western side of valley about 2? km. north of 
Ely, draining into a slough in the flood drainage of Duck Creekf in Sec.

20, T, 19 N,, R, 63 E.j White Pine County. J, E, Deacon and party, June 

2?, 1962 (JED 62-27, in part)» UNLV /169 (155, 21-63 mm.).

x lu J iCollection 24 was from one of 0rseparate springs inhabited by this 
-«Mb', A fourth, larger spring supported only Sacramento perch (Archoplites 
lnterruptus), but, according to Ellen Vallee, the owner* a daughter, it also 
formerly held minnows.

Collection 25 (figs, 8, 14).— Upper spring ditch on Dairy Ranch, just 
below McGill (below reservoir used as swimming pool), in Seo. 20, T. 18 N,, 

R, 64 E . 1 White Pine County. Moderately olear water (bottom visibility 
more than 1.0 m,)t gravel and mud, mostly lather firmj uniformly moderate 
currentt rather thick bottom growth of Potamogetón of/ pectinatus and 

considerable floating algae on sidesj 25° C. (air 32°). Hubbs family, 

August 23, 1938 (M38-160)} UMMZ 124956-57 (367, 13-81 am.)» Í 5-foot seine 
with l/4-inch square mesh.

Goldfish/originally very brightly and variably colored according to \ 

local testimony, but since planting almost totally reverted to wild type, 

were common here. John Yelland informed us that goldfish(tcarasslus auiatusT^ 

had been present for many years, along with minnows, in a deep hole on the 

Dairy Ranch.

Collection 26 (figs, 8, 14).— Several small springs and a little creek 
on Georgetown Ranch, in meadow just north of railroad yards of East Elyj 
tributary to Murray (sometimes corrupted to "Murry") Creek (open sewer of Ely,
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used for irrigation on ranch)» in Sec. 2, T. 16 N., R. 63 E,; White Pine 

County. Clear water» spongy bottom» rainute pools and riffles» generally 

choked with Nasturtium and Potamogeton cf pectinatus» water cool. Hubbs 

family and Earl Mangum (local game warden), August 22, 1938 (M38-158)»

UMMZ 124954 (403, 15*81 Kim.)» 6-foot woven-mesh seine. The largest spring, 

on south side of railroad tracks, was reported to have harbored many of the 

minnows before it was cleaned out and cemented in.

Collection 27 (figs. 8, 14).— Ruth Pond, just west of Ruth, in T, 16 N. 

(near middle of north border), R. 62 E. Collected about 1964 by Dale V. 

Lockard, of Nevada Pish and Game Department, Wheeler District, Ely 

specimens, not measured, received from him March 29, 1965, and returned). 

Probably the dace had been introduced here, well above the usual valley-bottom 
habitats.

Supplementary Collections near Ely.— After the text and maps of this 

report had been readied for the press, two additional collections of the 

relict dace have just come to our attention. These were collected by Donald 

R. Cain of the Ely District Office of the U. S, Bureau of Land Management 

and Frank N. Dodge of the Nevada Department of Fish and Game, The specimens 

were submitted to Miller for identification. The specimens have been sent 

to Japan, through Dr, Teruo Uyeno. The first collection, of 10 specimens, 

of both sexes, 43-55 mm. long, was taken in Steptoe Greek 1 mile (l,6 km) 

south of Ely, on May 24, 1971. The second collection, of 10 specimens, of 

both sexes, 36-73 ram. long, was collected at Fish Pond Spring, on CrB,

Ranch, at the same spot as Collections 28 and 29» described below, Mr. Cain 

raised the question of the possible need for providing a sanctuary under 

Federal ownership for the protection of the fish at the C-B Ranch, in view 

of the danger to the fish imposed by irrigation practices and the removal 

of the aquatic vegetation. Miller had already discussed the question with
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James M. Vaughn at C-B Ranch in 1969« A sanctuary here for Relictus would 
indeed he a propitious prospect for the perpetuation of this unique endemic 

fish.

Collection 28 (figs. 8, 14).— Springs on 53;C  or "CCCM (Consolidated 
Copper Company) Ranch about 1.6 k®. north of ranch house, at base of 

truncated cones close to Steptoe Creek, about 10.5 km. south-southeast of 

Ely, near Sec. line 5-8» T. 15 N., R, 64 E . 1 White Pine County. Very clear 

water, of good tastej firm gravel to extremely soft organic mud| slight to 
moderately swift, occasionally swift, current1 generally choked with 
vegetation (Nasturtium, Ohara, and Potamogeton cf pectlnatus)9° C. (air 

27°). Hubbs family, August 23» 1933 (M38-159) 1 UMMZ 124955 (209, 17-89 am.)» 
6-foot woven-mesh seine.

Collection 29 (figs. 8, 14).— In same springs sampled by Collection 28 j 
shown as Fish Pond Springs on Ely 15-minute and Coains Lake 7.5-minute 
quadranglesj ranch now named C-B Ranch. Very clear water, but easily 
muddiedj gravel, sand, and deep mudj slight current! dense Chara, Nasturtium, 
and Potaiaogeton cf pectlnatus> 15° C. (air 27°). Miller family, August 17* 

1969 (m69-15)j UMMZ 188959 (286, 20-79 mm., plus 3 skeletonized, 70-82 mm. 1 

plus some kept alive for chromosome study)j 12-foot woven-mesh nylon seine. 
Clearly the relict dace had maintained abundanoe here. A more recent 

Collection at the same place is mentioned above.

Additional Evidence on the Presence of Absence of Relictus at Several 

Localities in Steptoe Valley Not Represented by Collections.
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Sep tem ber 14,1972

D r. R obert J .  Behnke 
Colorado C ooperative F ish e ry  Unit 
Colorado S ta te  U niversity 
F o rt C ollin s, Co. 80521

D ear Bob:

Thanks fo r your explanatory le tte r  of Sep tem b er 11. It is  good to hear 
of the statu s of the dace in the d ifferent a re a s . You did ju st about what I 
figured you probably had done, a s  we have combed the whole valley pretty  
thoroughly. W here we co llected  n ea re st to El^y is  in sp rings ju st north of 
the ra ilroad  sw itch yard s on the north edge of E ast E ley , but I assum e that 
th is is not w here you w ere. The El^y 7 . 5 minute^f quadrangle shows som e 
ponds about one m ile ea st of E a s t E ley , which is  about one half the way to 
the co u rse  of Step toe C reek .

On Monday the 11th, I telephoned to a student at the U niversity  of 
Nevada, Reno, named Thom as P . Lugaski, because heard that he had 
in p re ss  the description  of a Rhinichthys that we w ere fearfu l would be one 
that we had in our big m anuscript. It turned out to be from  Big Smokj^y 
V alley , how ever, from  a spring that I worked in 1934, and the form  is  a 
ra th e r  dubious su b sp ecies w h ereas he named it a s  a sp e c ie s  fo r La R iv e rs , 
under the name of Rhinichthys la r iv ie r s i  . But then I asked about other 
things and he popped right out in saying that he had in p re ss  the dace from  
Steptoe V alley . T h is w as like a six  ton blow on the head. I ra th er hinted 
that we would like to have him hold up the publication, but he said that on 
Frid ay  previous to the ca ll on Monday the p re ss  w as actually  running his 
paper, and it would be distributed probably on Sep tem ber 15 or 16. And he 
figured it would be im possible to get in touch with the p re s s , although he 
seem ed to be cooperative and w illing, quite unlike La R iv e rs  h im self. He 
did give me the name that he is  publishing, which instead of the sw eet 
name R e lic tu s  so lita r iu s  is  Cyphogrypus antius . S o  w e’ve got another 
hugh job in revising our big m anuscript, which we have planned to do in 
San  F ra n c isco  beginning O ctober 5. Tom  has se v era l other papers in p re s s , 
but I ra th er think none o th ers that a re  going to im m ediately m e ss  things up 
fo r  our M em oir, though the poor lad, w as seem ingly pleasant and coop erative, 
has obviously been struggling without any sound leadership . I do hope that 
neither he nor anyone e ls e  w ill jump into the Alvord country.

C ordially ,

C arl 1_Hubbs
c c :D r . R o b ert Rush M ille r
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26 December, 1972

Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colarado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

My student, Gary Reintz, recently received a duplicated letter from 
William A. Luch, Chairman of the Research and Projects Committee of Trout 
Unlimited. The letter stated that the committee was about to re-evaluate 
the projects they had considered for funding, before a final decision was 
made. A summary of the Committee’s initial evaluation was included in the 
letter. It appears that seven projects have been considered, one of them 
being that submitted by Mr. Reintz. The Committee’s comments on his request 
were as follows:

”Mr. Gary Reintz’s request for a biochemical taxonomy study on 
cutthroat trout sounds like a good study to be tried, but the 
Committee felt that Mr. Robert Behnke of the U.S. Fish and Wild­
life Service, was conclusive in giving this a very low priority 
in his point of view, and would want a wider response on the 
efficacy of this proposal before recommending any type of funding.”

This summary of your evaluation of the project came as a surprise to 
Mr. Reintz and myself, in view of your listing Gary as a collaborator in 
the outline of your own project proposed for the Park Service, and of your 
statement (May 23, 1972) that you would urge Trout Unlimited to fund his 
project. In the event that the summary from Trout Unlimited is based 
upon your earlier views, rather than those expressed in May, I would re­
quest that you so inform Mr. Luch, of the Portland Headquarters of Trout 
Unlimited so that Gary’s project has some chance of being funded.

¥ours sincerely,

Raymond P . Canham 
Assistant Professor 
Zoology Department

RPC:lp
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May 23, 1972

Mr. Gary Reinitz 
Department of Zoology 
University of Montana 
Missoula, Montana 59801

Dear Mr. Reinitz:
The situation regarding research on the systematics of westslope and
eastslope cutthroat trout is looking brighter and I anticipate some 
significant progress this year. The National Park Service has agree 
to provide some funds to finance some of my work directly, and tne 
U.S. Forest Service will cooperate by hiring students to make collections 
f o r  m e  (Mr. McKirdy said that you will be one of the students hired).

Enclosed is a copy of an outline prepared for the Park Service. You 
will note that I have you listed as a possible collaborator. I en­
vision that your emphasis will be the biochemical approach and I wil 
handle the orthodox examination and evaluation. It would be an asset 
to you however, if you do get experience in the rudiments of standard 
ichthyological research. If the cooperation I've been promised materializes 
this year, I should have adequate material to be able to pinpoint 
precise areas and populations that are likely to contain the greatest 
information content to be investigated by biochemical techniques. By 
next year’s field season, the information developed and made available 
to you should allow you to zero-in on key populations to help answer 
the questions posed in the enclosed outline. To do this, you will 
need information on protein polymorphism in cutthroat trout and an 
evaluation of what proteins hold the greatest potential to reveal 
evolutionary divergences and affinities. At present all we can say 
is that there must be proteins that are useful for this purpose, but 
they are unknown - it will be your problem to discover them.

j >*'
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There are Many aspects to a systematic survey of groups of a geographi­
cally diverse fish. Taxonomy, which consists of diagnosing the dif­
ferentiating characters and ordering the discrete units into a system 
of classification, is only a part - but a most important starting point. 
You may note my mention in the outline of various selective pressures 
that may have influenced the evolution of different life history charac­
teristics, but may not have produced morphological divergence of the 
type that deserve taxonomic recognition. It is very important, however, 
for the management of the species or subspecies to explore other facets 
of the total biology besides morphological or gene frequency data. I 
expect that I can handle most of the synthesis of ecological information, 
but you should be aware of how evolution operates to diversify and 
adapt local groups under different selective pressures. The great danger 
of the biochemical approach by a person without an in-depth understanding 
of evolutionary biology is that his conclusions may be typological.
That is, fey believing he has made the taxonomy more quantitative and 
precise, he then assumes that each taxonomic unit can be neatly charac­
terized with a whole set of parameters representative of every member 
of that^ taxon. This just is not so unless you have a taxon like Cyprino- 
don diabolis, the Devil’s Hole pupfish, in which the entire specie! 
inhabits one small pool and consists of a-few hundred individuals.
Despite the inconveniences I have caused you, I hope it has been worth­
while in that you have developed a more comprehensive outlook on the 
problem you are undertaking and have established a clearer outline of 
your goals and how they may be accomplished. As you may see in my 
geographical breakdown of the upper Columbia and upper Missouri basins, 
it is likely that you will have to include specimens from outside of 
Montana to get at the problem of the number of diverse groups of native 
cutthroat trout involved, their affinities and taxonomic status. Because 
you are planning to skip the M.S. thesis and make the study a Ph.D. work,
I think it is feasible to expand your original study area to get at a 
larger problem. I should have some ideas on this matter next year 
after the specimens collected this year are examined and evaluated and 
the information synthesized.

I don’t underestimate the potential of biochemical methods to make very 
significant contributions to a better understanding of trout systematics 
and taxonomy, but studies to date haven’t been very useful or relevant 
to specific problems. The emphasis has been on microevolution (or 
population genetics) and not an detecting more major evolutionary di­
vergences between geographically isolated groups. I have a paper on 
systematics of salmonid fishes of recently glaciated lakes scheduled 
to be published in issue number 6 of the Jour. Fish. Res. Bd. Canada.
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In this paper I cite some specific examples where biochemical tech­
niques are likely to provide the information not available from 
orthodox studies. I maintain an open attitude and^it will be up o 
you to produce convincing evidence that your techniques can provi e 
ful information to complement my morphological, anatomical and zoo- 
geographical information and arrive at a correct interpretation of 
the evolution and taxonomy of cutthroat trout of the upper Columbia 
and upper Missouri river systems. If you honestly believe you can 
accomplish this, I will urge that Trout Unlimited fund your project

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

use
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April 14, 1972

Mr. Gary Reinitz 
Department of Zoology 
University of Montana 
Missoula, Montana 59801

Dear Mr¿-1 Reinitz:

For your proposed study of Montana cutthroat trout, I would urge that 
you give serious consideration to expanding the proposal to encompass 
a more thorough systematic survey that would more likely provide valuable 
information on the status and management of the native trout than could 
be had from a population genetic study revealing the allelic frequencies 
of one or two proteins of a few populations. You will need to sharpen 
the focus on your goals and objectives. For example, you wrote that 
your goal: "is to study isolating mechanisms which might exist within 
and between populations of westslope cutthroat, rainbow trout and their 
hybrids". You mentioned you would pattern your study of isolating 
mechanisms after that of Hagan's on sticklebacks. I would agree that the 
stickleback work of Hagan (and also McPhail) is an instructive model. 
However , you assume that there are isolating mechanisms between west- 
slope cutthroat trout and rainbow trout; I doubt that there are. Based 
on several years of observation, I would predict that you will not 
find a single example of a population of native westslope cutthroat 
coexisting in the same habitat with introduced rainbow trout without 
hybridizing. If you do know of such a situation it would indeed make 
a worthwhile graduate research project; but, if I am correct, and you 
find no sympatric, reproductively isolated populations of cutthroat and 
rainbow trout - then you have no isolating mechanisms to study and you 
must change your primary goal. I believe the only isolating mechanism 
between westslope cutthroat and rainbow trout is physical isolation - if 
they occur together they will hybridize.

You could make a major contribution if your study resulted in providing 
significant information on the taxonomic status and distribution and 
abundance of westslope cutthroat trout. For such a study you would 
not place complete reliance on protein electrophoresis. I have examined 
samples of westslope cutthroat from the Arlee hatchery and from Dean 
Creek (both in Flathead River drainage)ft They agree very closely and 
are somewhat distinct from most other interior cutthroat trout, par­
ticularly in their spotting pattern and a tendency for slightly fewer
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vertebrae. This suggests to me that a cutthroat trout, slightly dif­
ferentiated from those I am familiar with from the Rocky Mountain region, 
is native to the Flathead River drainage. Are the native cutthroat trout 
of the Clarks Fork and Kootenay drainages of the Columbia River basin 
essentially identical to the Flathead drainage cutthroat? How much 
variability is present between pure populations of these drainages 
encompassing the range of westslope cutthroat? If the westslope cutthroat 
does seem to comprise a relatively uniform group, how does it compare 
with the cutthroat native to the headwaters of the Missouri basin and 
the South Saskatchewan drainage? Should the currently recognized 
Salmo clarki lewisi be revised into two or more subspecies? What 
environmental factors favor the flourishing of native cutthroat trout - 
what ones are innimical to their perpetuation? A research project 
designed to help answer the above questions will entail much more 
than biochemical taxonomy. It will take field work and assistance 
from interested state and federal agencies and the development of 
knowledge of systematics, zoogeography and the geologic history of 
the area. You expressed doubts on the efficacy of standard taxonomic 
methods for trout classification and for recognizing hybrids. I agree 
that it will take time and practice to develop a thorough familiarity 
with the specimens you work with, but once you have adequate experience 
you can recognize characteristics of different closely related groups 
much as you could pick out your close friends and relatives in a crowd 
of other Homo sapiens. Enclosed are copies of some reports and cor­
respondence relating to character analysis of closely related groups 
of trout and of hybrids. With the information I have now, I believe I 
would have no trouble in separating westslope cutthroat trout (Flathead 
R. drainage at least) from rainbow trout, Yellowstone cutthroat trout 
and any combination of their hybrids. Your reference to Gordon Hartman's 
thesis and the fact that he fould little difference between rainbow 
trout and cutthroat trout in scale counts and pyloric caeca! counts was 
due to his choice of parental stock. There is much variability in 
polytypic species such as SL gairdneri and S_. clarki. If the fine 
scaled Kamloops trout are included in S_. gairdneri, then, as Hartman 
found, S. gairdneri may have more scales than some coarse scaled popula­
tions of cutthroat trout. There still were specific diagnostic characters 
such as basibranchial teeth, the cutthroat mark and vertebral number 
that would have served to distinguish the samples of the two species 
used by Hartman. In Montana, the native cutthroat may be differentiated 
from the introduced rainbow trout by having 25-50 more scales in the 
lateral series, 10-15 more scales above the lateral line (it takes 
some practice to make these counts with any accuracy), 1-3 fewer vertebrae 
typically 9 vs. 10 pelvic rays, the presence of basibranchial teeth in 
cutthroat (alizarin red staining and binocular scope necessary for 
accurate counts); Also, with some practical field experience you will 
observe quite distinct differences in spotting, coloration and development 
of the cutthroat mark between cutthroat trout, rainbow trout, and their 
hybrids. You wondered why, if these characters really work to distinguish 
cutthroat from rainbow trout and to recognize hybrids, no one in Montana
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Fish and Game and the BLM has used them. The reason is simply that 
these agencies do not employ anyone knowledgeable in systematics or 
taxonomy. Besides myself there is only one other person, Dr. R.R. Miller 
of the Univ. of Michigan, who is actively engaged in the study of the 
classification of North American trouts. We have the field pretty much 
to ourselves, but there is so much to be done, I certainly wouldn't 
try to discourage anyone from joining us.

I do not suggest that you abandon protein taxonomy, but the real op­
portunity to excel in your field is to develop a sound knowledge and 
experience in systematic biology and utilize protein taxonomy to answer 
specific questions posed from detailed systematic studies. I would 
view this much like using a rifle to hit a clear target instead of 
shooting a shotgun at the side of a barn in hopes that something in­
teresting turns up. Very few researchers publishing on biochemical 
taxonomy of fishes, are well grounded in systematic principles, nor 
do they fully comprehend the subtle differences between systematics 
(study of evolution) and taxonomy (the art of classification). I 
attempted to emphasize this point in my 1970 paper in the Transactions 
of the American Fisheries Society (99:237-248). You must keep in mind 
how one should evaluate the evolutionary implications of protein in­
formation as applied to a system of classification. This is not always 
critically and wisely done. For example, the paper noted in your 
letter by Payne, Child and Forrest on Atlantic salmon concluded that 
the allelic frequency data on transferin demonstrated that North American 
and European salmon did not interbreed. Knowing anything at all about 
salmon biology, this is not an astounding conclusion. However, these 
authors extended their findings to the taxonomy of Atlantic salmon and 
named two new subspecies. The names are not valid because of their 
ignorance of the rules of taxonomy, but beyond this, to formally revise 
the taxonomy of salmon based on information of a single gene locus is 
complete nonsense*
Dr. James Wright (Penn. St. Univ.) told me that he found differences 
in allelic frequencies in brook trout sampled from different areas of 
the same stream. This is an interesting demonstration that the brook 
trout in this particular stream do not form a freely interbreeding 
population, but in fact consists of semi discrete units. Evidently, 
ecological conditions inhibits gene flow in this situation. The fact 
remains, however, that this information tells us nothing about the 
taxonomy of Salvelinus fontinalis. Let us suppose that you found 
different allelic frequencies between samples of Montana cutthroat 
from an upstream site and a downstream site in the same stream. How 
would you interpret such results?
Perhaps the best reference to illustrate how protein data can be used 
to provide vital supplementary evidence for fish taxonomy concerns the 
sympatric pairs of whitefish (Coregonus clupeaformis) in several North 
American lakes. Lindsey, Clayton and Franzien. 1970. Zoogeographic 
problems and protein variation in the Coregonus clupeaformis whitefish
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species complex. In: Biology of Coregonid Fishes (Lindsey, C.C., and 
C.S. Woods, ed.) Univ. Manitoba Press, discusses their findings on 
allelic frequency of three proteins in whitefishes to answer the question 
concerning the origin of sympatric pairs. Are two ancestral species 
involved or did each member of a pair evolve independently in each 
glacial refuge area? This was a situation that could not be adequately 
handled with orthodox taxonomic study. However, carefully note how 
the plan of situdy was developed and carried out so that: specific 
questions concerning specific populations from specific areas were 
posed for the biochemical technique to be applied. This is an example 
illustrating the analogy I mentioned above of using a rifle instead 
of a shotgun to zero in on the target. It was the systematic and 
zoogeographic knowledge that made the target clearly definable.

There have been several good papers published in recent years on bio­
chemical studies as applied to the interpretation of evolution, par­
ticularly in such journals as American Naturalist, Systematic Zoology 
and Comp. Biochem. and Physiol. (1971, no. 2, vol. 39B:195-202 has an 
article by Ronald and Tsuyuki on hemoglobins of cutthroat and rainbow 
trout). The recent literature should help stimulate new ideas. For 
example, I have noted that where ecological separation of cutthroat 
trout and rainbow trout exists in the same river system, the cutthroat 
populations are always associated with higher elevations (about 10,000+ 
ft in Colorado) and the rainbows at lower elevations. The most reason­
able explanation is that the cutthroat genotype is better adapted to 
optimally function at lower temperatures. An article by Somero and 
Hochachka (1969. Nature, 223:194-195). reported that rainbow trout 
have two sets of LDH enzymes, which function at different temperatures 
(one adapted for high temperatures, one for low). If cutthroat trout 
are more finely adapted for colder waters I would suspect that their 
LDH enzymes would optimally functiodat lower temperatures than the 
LDH of rainbow trout - and this should be detected by electrophoretic 
patterns. This type of "functional" biochemical analysis is an exciting 
area of study. Plant geneticists have been active in relating protein 
polymorphism to adaptations for specific ecological niches. Richard 
Koehn has attempted to interpret his biochemical data on suckers (Cato- 
stomus) in relation to selective advantages of the allelic condition.
I have my doubts about his conclusions but it is interesting. You can 
read the paper by Smith and Koehn (1971. Systematic Zoology, 20(3):282-297) 
for a review of his views and as an example of using standard techniques 
and biochemical data in a numerical taxonomic study of suckers.

You cited Nyman, 1970, Jour. Fish. Res. Bd. Canada, 27:229-236. Evi­
dently, this citation is in error. I could find no paper by Nyman on 
electrophoretic analysis of salmon and brown trout in the Jour. Fish.
Res. Bd. Canada. I would appreciate the correct citation.
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Mr. Richard DeLong is the person who has been working on his Ph.D. 
research on salmonid proteins. DeLong has been using immunoelectrophores 
and double diffusion. He teaches at Graceland College, Lamoni, Iowa, and 
continues his research during the summer. He was recently here for a 
visit and I asked him to write to you about his work.

It is apparent that a M.S. thesis can't fully complete the type of 
systematics project I envision would be necessary to adequately determine 
the status of all the native trout of Montana. However, I believe you 
can design a proposed plan of study that would at least set the stage 
for a more comprehensive study (perhaps a subsequent Ph.D. thesis) and 
at the same time provide valuable information on the distribution, 
abundance and status of the indigenous cutthroat trout of Montana.

I have agreed to examine and render an opinion on samples of Montana 
cutthroat trout (as time allows) sent to me by state and federal agencies 
I would also be willing to examine samples used in your study. I think 
it is evident that if I did not want to encourage you I wouldn't have 
taken the time to write this letter. However, I do not want to encourage 
another simple allelic frequency thesis; university library shelves are 
filling up with too much trivia. To do such a project without the 
systematic knowledge necessary to interpret and evaluate the results 
is analagous to encouraging a graduate student in art to duplicate a 
classical painting by dabbing in colors over numbered zones. For your 
own educational experience and as a foundation for your future career,
I would urge you expand your proposal to develop relevant information on 
the status (both taxonomic and vulnerability to extinction) of the 
indigenous cutthroat trout of Montana* George Holton, and personnel 
of the Forest Service, Park Service and BLM should be most willing to 
help make the project a success. Key areas must be mapped out where 
surveys can be made to determine the distribution and abundance of 
cutthroat trout. Samples taken and analyzed until a semblance of the 
evolutionary history is apparent. Mr. Delano Hanzel of the Kalispell 
office of Montana Fish and Game, should be helpful with his field 
experience and graduate study of Montana cutthroat trout. Then if you 
find electrophoretic patterns to be a useful tool, all to the good.
If not, you still have plenty of material for a valuable thesis.

I talked with Andy Sheldon about the problem of an acceptable proposal 
that might resolve two conflicting points of view - macroevolution and 
microevolution. Of prime importance in your case, is to have the goals 
and objectives of your proposal designed to conform to the goals and 
objectives of the funding agency - Trout Unlimited. I believe I could 
phrase a major T.U. goal to be the promotion and perpetuation of native 
trout populations. In Montana, as far as native cutthroat trout are 
concerned, the goals of T.U. and Montana Fish and Game are the same.
They both desire a management policy that would expand the populations 
of native trout. The overwhelming obstacle to initiate an intelligent 
management program for native trout is their confused taxonomic status.
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A research project designed to provide information on the systematics 
of the native trout - their diagnostic characters, degree of variability, 
within and between major drainage basins, distribution, abundance, and 
taxonomic status, would be a worthy contribution to the goals of T.U. 
and Montana Fish and Game. This would essentially be a macroevolutionary 
study. The cutthroat populations of the headwaters of the various major 
drainage basins may have been genetically isolated for several thousand 
years and the Yellowstone group has likely been separated from direct 
continuity with other Montana cutthroat since before the last glaciation 
or perhaps 25,000-50,000 years. The type of population genetics study 
you have proposed to determine allelic frequencies in local populations 
is not likely to make a contribution toward solving taxonomic problems 
and providing insight into the evolutionary events of the past 50,000 
years.
The ideal situation would be to have one graduate student conducting 
a standard systematic-zoogeographic project while you would concomit- 
tantly emphasize the biochemical aspect but with particular reference 
to proteins useful for interpreting evolution and genetic differentiation 
during the past 10,000-50,000 years or more. By a copy of this letter,
I will inquire with George Holton about the possibilities of the U.S. 
Forest Service funding a systematic project of Montana cutthroat trout, 
designed to complement your proposal. I would request that you discuss 
the points raised in this letter with your committee and Andy Sheldon 
and send a revised proposal with objectives that more realistically 
are aimed at a better understanding of the systematics of Montana cut­
throat trout.

Sincerely yours,

Robert Behnke 
Assistant Unit Leader

RB:dch
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August 23, 1972

Sr. Richard L. Wallace 
Department of Biological Sciences 
University of Idaho 
Moscow, Idaho 838U3

Dear Dick:

Ted Bjorn delivered your letter in Portland. (Thanks for 
the slides of Priest L. cutthroat). I was happy to hear of the 
progress being made in collecting samples of suspected pure populations 
of native cutthroat trout.

Ton mentioned a problem of clearly defining objectives for 
a research proposal. I would envision your contribution as a part 
of a comprehensive systematic study of the genus Salmo in western 
North America. More precisely your work would cover the middle- 
upper Columbia River drainage of Idaho to provide information and 
documentation in the following areas. How many species, subspecies and 
behavioral types (anadromous, resident fluviatile, migratory fluvlatile, 
lacustrine, etc.) are we dealing with and what were their probable 
original and present distributions including factors that threaten their 
perpetuation. At present, it is generally assumed that the native 
trouts of the upper Columbia River basin consist of anadromous 
steelhead, S. gairdneri and interior cutthroat trout, S. darki 
lewisi. The evidence I've put together reveals that the cutthroat 
trout probably oomprise at least three subspecies and that another 
species, a fish I call the redbanded trout, is native, at least in 
the Owyhee drainage. For a firm foundation of factual information 
on these fishes, we must detail the distribution and diagnostic 
characters of each. For S. gairdneri, not much needs to be done.
Its former distribution is fairly well documented and its present 
distribution and perpetuation is related to dans blocking migration.
The only problem is that some of the populations considered as S. 
gairdneri may actually be the redbanded trout. If so, the most~likely 
areas where redbanded trout may be native would be the Owyhee, Psyette 
and Boise drainages. It would be important to know the distribution 
of redbanded trout in the Columbia basin and if they might have 
anadromous "steelhead" races. The redbanded trout may resemble a 
highly colored rainbow but have higher scale counts and a chromosome 
number of 58. For this aspect of the study, samples of probable
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native trout Aron the Owyhee, Payette, Boise and lower Snake drainages 
would be inportant. The cutthroat trout of the upper Columbia basin 
are the most complex group, because they have been there Imager and 
have had more opportunity to diversify in different glacial refugia 
and have utilized diverse invasion routes to inhabit their present 
distribution. I think we are Baking progress, however, in delineating 
the various evolutionary lines involved. The Salnon-Clearwater 
drainage cutthroat appear to be similar to the Clark Fork-Flathead 
cutthroat - or what is commonly called the "westslope" cutthroat.
Their taxonomic position must await comparisons with the cutthroat 
trout of the Kootenay, South Saskatchewan and upper Missouri basins.
This is the group you have been most actively working on. Above 
Shoshone Falls, there are two quite distinct forms of cutthroat 
trout. The large spotted cutthroat, I believe, was derived Aron 
the Bonneville basin, and the fine spotted cutthroat perhaps evolved 
in a glacial lee lake, probably Areas a "westslope" ancestor. We 
don't knew the precise distribution of these two forms, nor the 
factors that promote their reproductive isolation in a continuous 
environment. I will he collectingthe upper Snake drainage in September 
and hope to make some progress on this most fascinating aspect of the 
overall study. There is one other important group of native cutthroat 
that about which almost nothing is known. They were native to the 
isolated streams of the Snake River lava plains. Do they still exist? 
Are their affinities with the westslepe, upper Snake large sotted or 
upper Snake fine spotted cutthroat?

Collections from probably pure populations, good field notes, 
color slides and recording of meristic characters will form the basis 
of the study. Tour emphasis has been on the Salmon-Clearvater drainage 
cutthroat, a most important gap in the overall study. If you were 
to be funded and expand your work, I would suggest coverage of native 
populations of the Owyhee, Payette, Boise and lower Snake tributaries 
to determine distribution and characters of native cutthroat trout 
and the possibility that redbanded trout are native there. Also, it 
would be important to learn as much as we can of the native trout of the 
isolated streams of the lava plains. I will concentrate on the upper 
Snake River for my samples and may have soma more precise information 
and suggestions for future collections after this year's field trip.

From a practical point of view, the body of information we develop 
can apply to answer specific questions on threatened native trouts - 
theirtaxonomic status, degree of purity and distribution and this 
information would be available for impact statements when a dam is 
proposed or some other environmental disruptions are anticipated.
Don Chapman has suggested you direct a proposal to the Bureau of 
Sport Fisheries for funding. I would support the justification of 
your project because it is supplemental to my own studies on rare 
and endangered fishes - one of the high priority missions of the 
Bureau. I have just been transferred to the Division of Research, 
ostensibly to have more time and support to continue and expand my 
studies on rare or threatened fishes. In my discussions with Bureau 
people, I pointed out that in a comprehensive study, such as the
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systematics of western Salmo, no one man or laboratory can do an 
adequate job in a lifetime--there is just too much ground to cover.
I have been receiving excellent assistance from a multitude of 
contacts in state fishery agencies, Park Service, Forest Service,
ELM and Bureau biologists, making key collections from all over
the west, and using student help, I have an assembly line operation,
recording data from the samples as they come in. Tour request
would be the first that involved the expenditure of Bureau funds to support
ny work with outside help, and I can't predict the outcome. A
major factor in the appropriation of new funds is the degree of
urgency of a situation. comprehensive survey of western trouts
is planned to prepare for and stay ahead of emergencies, so the information
is available whan a crisis arises. It would seem that your project
would mwkft a valid NSF funded teaching type proposal* That is, by
collecting the specimens and taking sabbatical leave to spend a winter
quarter with me while I teach the ichthyology course, you would
develop the refinements and depth of research in systematic biology
and learn the content of an ichthyology course, taught by a
professional ichthyologist. From this your teaching skills and
value to your University would be enhanced.

My summer's field work was most productive. I have sufficient 
material to complete description of three rare subspecies of cutthroat 
trout from the Great Basin. Also collections of redbanded trout 
from Malheur River and South Fork Owyhee drainages in Oregon and 
Nevada. I made a collection of cutthroat from a tributary of the 
Raft River near the Idaho-Utah border - they appear to be the 
large spotted upper Snake form.

Sincerely,

Robert Behnke 
Assistant Leader
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Dr. Robert Behnke
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Fort Collins, Colorado 80521

Dear Dr. Behnke:

Many of the points you brought out in your letter were very helpful, and as a 
result, I am currently revising my thesis proposal. It will consist of a systematic 
survey using meristic as well as biochemical characters to determine variation with­
in and between trout populations. Meristic characters were originally omitted from 
my proposal because one person can process only a limited amount of data. Also, I 
was not aware that information concerning the physical characters of trout from 
various drainages in western Montana was so limited.

I am still opposed to doing a purely descriptive study of trout using only 
physical characters, partly because I have a strong interest in the field of genetics, 
but also because I do think that you have understated the case for a biochemical 
approach to the problem. You say that using standard taxonomic methods you would 
have no trouble in separating westslope cutthroat trout from rainbow trout, Yellow­
stone cutthroat trout, and any combination of their hybrids. I believe that this 
would be quite impossible if the hybrid was, say, 7/8ths westslope cutthroat and 
l/8th rainbow, (i.e. when the fish had one great grandparent of the other species).
In other words, there are an infinite number of degrees of hybridization, and classi­
cal taxonomic methods are incapable of detecting even relatively high amounts of 
introgression. This is not the case with biochemical methods, in which one can 
examine the direct gene products of a large number of loci, rather than the indirect 
products of the few loci which control morphological and anatomical characteristics. 
Nevertheless, I do feel that a study combining biochemical and classical methods of 
analysis could proviae valuable information on the systematics of the native cutthroat 
trout. I would, therefore, propose to use electrophoresis to complement and extend 
the information provided by the classical techniques.

Your letters and papers have helped me understand the limited value of a 
microevolutionary study to a management program designed to help preserve the 
westslope cutthroat trout throughout western Montana. I hope that my new proposal, 
which should be completed in the near future, will better satisfy your ideas on 
the type of study that deserves the support of Trout Unlimited.

I am planning to go directly to a Ph.D. from a B.A. and so I will not be con­
cerned with dividing my research into two separate studies. I do realize, however, 
that to carry out a study to answer even a few of the questions of the type posed 
in your letter would take a great deal of work. With this in mind I think it would



*

Dr. Robert Behnke (2) 11 May 1972

be wise for me to plan an intensive study of meristic characters of various 
populations, to be followed by an electrophoretic study to further clarify any 
interesting and important problems that arise much as you have suggested. This 
should help me get directly at key problems in the systematics of westslope 
cutthroat trout, without narrowing my research at an earlier stage to questions 
which may prove unimportant.

When I spoke of isolating mechanisms between rainbow and cutthroat trout,
I did not have in mind using sympatric, reproductively isolated populations of 
rainbow and cutthroat trout. I believe that you are probably correct in stating 
that no such population exists in western Montana. I was suggesting a study to 
better understand the geographical and ecological isolating mechanisms which 
separate the two species, and thereby to better discover the environmental factors 
that favor the perpetuation of native cutthroat trout. I am sure that you will 
agree that a detailed knowledge of such factors could prove valuable to any 
management program.

I would like to apologize for citing Nyman’s article incorrectly. The 
correct citation is Nyman, 1970, Trans. Amer, Fish. Soc., 99: 229-236.

Thank you for your cooperation. You will soon receive a revised copy of 
my research proposal and I trust you will judge it worthy of T.U. support.

Sincerely yours

Gary Reinitz

Copies to: Dr. Tom Huff
Mr. R. P. VanGytenbeek



January 1972

Joseph] A , Pooney 
6 John P. Poston 
P.0. Box 417
Blliaton, Mt. 5 9728 

Dear Jay and John;

Enclosed, find a letter from Dr, Bobe of the Burean of 
Sport Fisheries and Wildlife to your George Bolton of Montané 
Department of Fish and Gam©.I think rather explanatory
and I would hope that after you have had a chence to look at it, 
you would use your influence to protec apparently is a pure
strain of cutthroat trout in Silver Creek. As you two are aware,
therm arm precious few pure strains of anything left and if we have 
an opportunity to preserve this particular population, J think it 
is encumbantupon us to do so.

I look forward to hearing from both of you, as to your
plans for 1972 and specifically what I can doj to assist.

A

MxmcutfW D irecto r  1
n m m / n

ccs Mr* Qmorge Mol ton 
Dr* Robmrt Behnke1-
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Fort Collins, Co. 80521
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United States Department of the Interior

Dr. Robert J. Behnke,
Assistant Leader
Colorado Cooperative Research Unit 
Colorado State Univ.
Fort Collins» Colorado 80521

Dear Dr. Behnke:

Mr. George Holton of the Montana Fish and Game Department has recently 
contacted me concerning your request for cutthroat trout collections.
In particular» we discussed the need for specimens from the Saskatchewan 
River drainage and I indicated to him that we would make every effort 
to collect from this area in Glacier National Park.

In addition to this area» we would also be interested in making col­
lections from both the Missouri River drainage and Flathead River 
drainage. As you are aware, the status of the cutthroat in certain 
sections of the Missour River drainage is unknown and we are quite 
concerned that the Missouri River cutthroat may no longer exist in 
their pure form in Glacier. Status in the Flathead River drainage 
appears to be considerably stronger.

With regard to the Flathead River drainage, we have a number of 
drainages with large lakes in which the cutthroat appears to be 
indigenous i Several of these lakes have received only minor numbers 
of planted fish some 40 years ago and I feel it would be of real 
value to know the genetic status of these populations. With your 
concurrence, I would like also to submit collections from these areas 
of the Flathead River Drainage.

Tou indicate in your information leaflet that you can provide Ianal 
to assist in preserving specimens. In addition to this chemical,
I was also interested in the method for killing fish following 
capture.

I am looking forward to hearing from you.

IN REPLY REFER TO:

NATIONAL PARK SERVICE

Glacier National Park 
West Glacier, Montana 59936

N1423 April 6, 1972

Clifford J. Martihka 
Research Biologist

National Parks Centennial 1872-1972
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Assistant Leader
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Colorado State Univ.
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DEPARTMENT O F ZOOLOGY THE UNIVERSITY O F ALBERTA  
E D M O N T O N  7, C A N A D A

July 18, 1973

U.S.A

Dr., R. Behnke 
Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 
U.S.A. 80521

Dear Bob :

Many thanks for your letter of July 6. I was extremely interested 
to learn of your hybrid sucker finds and pleased to receive the reprints 
of your fine work. I hope some of the hybrid specimens were saved.

Most cutthroat trout populations in Alberta are regrettably not 
native in the strictest sense of the word. In addition, our collections 
are poor. On August 15, 1961 I made a collection of what appeared to be 
native cutthroats (27) from Lower Wasootch Beaver Pond, Kananaskis 
system (you should have my 1965 paper in JFRBC 22(3) on the fishes of 
that system). The collection is being sent under separate cover on loan 
by the museum staff. The original label was somehow lost from the bottle 
but I do recognize the fish.

I believe that Cas Lindsey had two students (Pletcher and Ricker) 
collect high altitude trout in eastern B. C. in the early sixties. Those 
specimens plus others should be at University of British Columbia. Tom 
Northcote may also have collected some.

Needless to say I fll greatly look forward to the results of your 
t studies.

Very best wishes

Yours sincerely

Associate Professor

JSN:wk
cc: Mr. N. Panter, 

Museum Curator



U n it e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE

Kaniksu National Forest 
P.0. Box 490 

Sandpoint, Idaho 83864

2100
r March 1, 1973
Dr. Robert Behnke 
U.S. Dept, of Interior FW5 
Colorado Cooperative Fishery Unit 
Colorado State University 
Ljort Collins, Colorado 80521

Dear Dr. Behnke:

Thank you for your prompt analysis of the Brett Creek and South 
Granite Creek samples.

I do not know the status of the culvert on Brett Creek. I recommend^/ 
that the Brett Creek population be kept separate from the Coeur df 
Alene River population. The timber sale on South Granite Creek has 
been cancelled. Also, there has been pressure by a sportsmen club 
to plant South Granite Creek above the falls. Hopefully, the club will 
rescind their recommendation once it is explained that these cutthroat 
are possibly one of two pure native fisheries in extreme eastern 
Washington. The South Fork Salmo Creek is suspected to have a pure 
strain.

As I come across suspected pure cutthroat strains, I will send them 
to you. North Idaho and Western Montana offer several possibilities.
I should be able to get samples from the Kootenai drainage.
Sincerely,

JAMES L. COOPER
Zone Fisheries Biologist

6200-11 (1/69)



April 12, 1973

College of Letters and Science 
Department of Biological Science 
Moscow, ldaho/83843
Phone (208) 885-6280

D r. Robert Behnke 
Cooperative Fishery  Unit 
Colorado State University  
F t. Collins, Colorado 80521

Dear Bob:

I am enclosing a list of cutthroat I collected last sum m er and others available to m e 
in the collection h ere . I hope to get additional m aterial this sum m er and fall. Thank 
you for the p rogress report on the westslope cutthroat.

I have a few questions and problems that need some clarification in my mind. F i r s t ,
I have the feeling that I am not moving forward as fast asJ you would like. I teach 2 
cou rses per sem ester, advise about 50 undergraduate students and do the many other 
chores as required of a university teach er. I also have a mountain whitefish study, a 
sculpin study and am involved for m ost of the sum m er with a sediment transport study 
(OWRR funds) in cooperation with Ted Bjornn. I do not have much tim e right now to 
spend on the cutthroat. I have started  to make some of the specific counts on cutthroat, 
but have not progressed very  far as yet. If you feel this will be too slow to m eet dead­
lines for your overall study, let me know and I will send you some of the sam ples to 
analyze. I envision that part of my sabbatical re se a rch  would include obtaining the 
m eristic  data on various populations of cutthroat from central and northern Idaho.This 
would appear to be the first order of business. Next, in cooperation with you, this data 
needs to be analyzed in relation to that from other populations of "westslope cutthroat", 
mainly from Montana. I would judge that next we can draw some conclusions as to the 
form al designations of subspecies, which should open further a reas  of study.

I have generally anticipated that I would com e to F t 4  Collins and spend m ost of the spring 
of 1974 there helping to do this work. I had not planned, at this tim e, to bringing.my 
family because of the short duration of my leave. I thought I could find an inexpensive 
place to stay for the 4 -5  months I would be there. I had hoped that you will be there 
m ost of this time and we would work together on parts of this project. Is this general 
plan about as you see it?

The m ore I think of the overall plan, the m ore I believe that I should make a trip  to 
Colorado to see you som etim e this June. By then I could have made some of the counts and 
could be checked out on accu racy . I could bring some sam ples also .

My last question involves a possible project after some of the system atic studies a re  
completed. We have a new cell biologist, specializing in m uscle physiology, in our department. 
He is capable and interested in doing a biochem ical taxonomic study of proteins of fish. I 
gave him some of your publications to read  and he agrees completely with you that such studies 
must be conducted only in conjunction with sound c lassica l system atics studies. He agrees



that this is only one of many tools available to a taxonom ist. F u rth er, he stated that with 
the equipment we have h ere , he can study and determine m olecular weight differences of 
highly purified protein sub-units of 300-500 daltons or so . He also can determine differences 
in e lectrica l charges in the native proteins. His first thoughts w ere of m uscle protein, 
but since reading your a r t ic le s , he thinks the same thing could be investigated using blood 
(Haemoglobin) and maybe other proteins (LDH). I think a study of this has some prom ise  
after there is a better understanding of the basic relationships of the various populations 
of native cutthroat in the upper Columbia basin. What do you think? He and I will 
probably initiate some prelim inary analyses of m uscle protein of North Idaho cutthroat 
this summer to work out procedures. I could probably get some coastal cutthroat for 
additional prelim inary w ork. He has looked at some of the literatu re in this area  (Canadian 
work) and believes we could do the sam e thing with cutthroat, once the overall problem com es 
into better focus. Once a definite study is outlined along these lines, do you think there would 
be funding available? I am afraid that unless we can show some very  obvious immediate 
practical application, such a study may be too sophisticated for Idaho Fish  and Game.

Thank you for any tim e you can give in answering the above questions.

Sincerely,

Richard L . W allace 
Assistant Professor of 
Zoology

RLW: pdw

P. S. I have shown the cell biologist copies of your two letters  to M r. Reinitz at Montana.



W allace
Cutthroat Specimens
Available
April, 1973

I have collected the following samples of cutthroat trout last summe r and fall:

1. King’s Lake Washington - 2 0 -  specimens supposedly a pure stock, originally
from Priest Lake, Idaho. Stocked in King's Lake in 1940.

2, Rochat C r. -  above a w aterfall -  diversion dam built in the 1920's . Presumably 
a pure stock of cutthroat in the St. Joe -Spokane System . 20* specim ens; 
presumably no past association with rainbow trout.

3. M, F . Salmon River - 15 _ specimens

5.

Fish  Lake - upper N. F .  Clearw ater River 1 0 -  specimens -  presumably above 
b a rrie rs  to steelhead m igration

Ball C r . , Tirib. Kootenai R . - 2 0 -  Supposedly pure, above a w aterfall 
aiJlLMmay

I have the following^pedmens available for study.

1. Pack C r . , tributary Locksa R . , Clearw ater R iver, + 50 specim ens. Evolved 
in association with steelhead.

2. N . F .  Clearw ater River 15 + specim ens. Steelhead have been in the system .

3. Elizabeth C r . , T rib . N . F .  Clearw ater R . , 20 +

Upper St. Joe R iver, 15+ specimens in two collections, main riv e r and a tributary. 
Rainbow ased to be stocked in this a re a .

4 .
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February 7 , 1973

College of Letters and Science 
Department of Biological Science
Moscow, ldaho/83843
Phone (208) 885-6280

D r. Robert Behnke 
Cooperative F ish ery  Unit 
Colorado State U niversity  
F o rt Collins, Colorado

D ear Bob:

After a long delay I have finally found some time to drop you a line and 
fill you in on what I have been doing. F ir s t , my sabbatical leave proposal 
was accepted by the com m ittee and sent on to the faculty council. They 
also recommended approval. So, unless there a re  some very  significant 
funding problem s, I assum e that I have been granted the leave for next 
spring sem ester. I have not sent the proposal to the BSF & W as yet. I am 
thinking along the lines of asking for funds for the sum m er months following 
the sabbatical leave.

I have found out about a stream  in the North Fork of the Coeur d’Alene 
River that has been untouched by m an. The F o re st Service m a n W ^ a te  
biologist believe^that there may be a pure cutthroat population inhabiting 
it. I will get a collection from there this sum m er or fall.

I am enclosing a slide of cutthroat taken last fall from Ball C r . , trib . Kootenai 
R iver, Boundary C o . , Idaho. You may add this to your collection;

About all for now. I will keep you posted on my activities.

Sincerely,

Richard L . W allace 
A ssistant Professor of 
Zoology

RLW:pdw



IN REPLY REFER TO

6500

United States Department of the Interior
BUREAU OF LAND MANAGEMENT  

Di11on D istrict  
P.0. Box 1048 

Dillon, Montana 59725

February 13, 1973

rt J . Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:
We are very appreciative of the literature pertaining to status 
and taxonomy of cutthroat trout.
We are enclosing a map which depicts land administration in Montana. 
We are concerned primarily with lands in the Dillon D istr ic t ,  though 
I*m sure other D istricts would be interested in cooperating.

Please indicate areas which may be significant for native trout 
studies. We anticipate additional sampling this summer, as part 
of the input to our planning system.

S i n c e r e ly  y o u r s ,

Jack A. Mclntosh 
D istrict Manager

E n c lo s u re :  ( l )



D e p t • o f  Z o o lo g y

U n i v e r s i t y  o f  M o n ta n a

M i s s o u l a ,  M o n ta n a  

A u g u s t  2 4 ,  1 9 7 3

D e a r  D r .  B e h n k e s

T h a n k  y o u  f o r  t h e  c o p y  o f  W e rn sm a n * s  t h e s i s .  A s  t o  
y o u r  r e p o r t  o n  t h e  w e s t s l o p e  c u t t h r o a t , I am i n  c o m p le t e  
a g r e e m e n t  w i t h  t h e  d i s t r i b u t i o n s  t h a t  y o u  h a v e  s u g g e s t e d  
f o r  t h e  w e s t s l o p e  a n d  Y e l l o w s t o n e  c u t t h r o a t s .  My d a t a  
d o e s  I n d i c a t e  m o re  s i m i l a r i t i e s  b e t w e e n  t h e  c u t t h r o a t  
f o u n d  i n  t h e  h e a d  w a t e r s  o f  t h e  M i s s o u r i  a n d  C l a r k f o r k  
d r a i n a g e s  t h a n  e i t h e r  f i s h  h a s  f o r  t h e  c u t t h r o a t  fo u n d  i n  
Y e l l o w s t o n e  L a k e .  gf

A s  f o r  t h e  t e c h n i q u e s  u s e d ,  p o p u l a t i o n s  s a m p le d ,  S.nd  
d e g r e e  o f  s e p a r a t i o n  f o u n d ,  I w i l l  g l a d l y  s e n d  y o u  a  c o p y  
o f  my t h e s i s  i n  t h e  n e a r  f u t u r e .

I d i d  n o t  r e c e i v e  a n y  s u p p o r t  f ro m  T . U . , b u t  d i d  
g e t  a  g r a n t  f ro m  t h e  M o n ta n a  C o o p e r a t i v e  W i l d l i f e  U n i t .

S i n c e r e l y  y o u r s

G a r y  R e i n i t z



D e p t ,  o f  Z o o lo g y

University of Hlontana 
ITIissotila, Dflontana 59801

D r .  R o b e r t  B e h n k e  
C o lo r a d o  C o o p e r a t i v e  F i s h e r y  U n i t  
C o lo r a d o  S t a t e  U n i v e r s i t y  
F o r t  C o l l i n s , C o lo r a d o  
80521
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OP SPORT FISHERIES AND WILDLIFE

March 1973

Dr. Robert Behnke 
Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 86521

Dear Bob:

Fish and Game personnel feel that the specimens from Crater Lake 
may well represent an "uneontaminated" native stock. The specimens 
from Iron Mine Creek are believed to probably be pure, while the stock 
from Rock Creek might have been "contaminated" by plants.

Sincerely,

William R. Gould, Assistant Leader 
Montana Cooperative Fishery Unit

WRG/ls



DEPARTMENT OF ZOOLOGY THE UNIVERSITY OF ALBERTA 
E D M O N T O N  7, C A N A D A

July 19, 1973

Dr. R. Behnke 
Co-operative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 
U.S.A. 80521

Dear Dr. Behnke:

Specimens to be sent:

Salmo ctarki, - 26 specimens - UAMZ #52 Lower Wasootch
Beaver Ponds, Kananaskis River, Alberta, 
August 15, 1961.

Collected by J. S. Nelson.

Yours sincerely,

f
Wayne Roberts,
Acting Curator of Fishes 
Museum of Zoology

WR:wk
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U n it e d  S t a t e s  D e p a r t m e n t  o f  A g r ic u l t u r e

FOREST SERVICE

Flathead National Forest 
Kalispell, Montana 59901

2610
February 7> 1973

r
Mr. Robert Bohnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

L

Dear Bob:

The west slope cutthroat'collection should, have included, a 
sample from Gateway Creek. T did. not collect the fish but 
I have a slide of fish from Gateway Creek, so they were 
collected.. They may have been listed, as "Big River Meadows’1 
which is a meadow on Gateway Creek.

J The cutthroat from Whale Creek were probably stocked, above 
the falls. The information from Fish and. Game Indicates 

v cutthroat were stocked, in 19^8, 19̂ +9 and. 1952. Whale Creek, 
below the falls, is closed to fishing and. s h o u l d  have a 
good, population of migratory fish from Flathead. Lake. Lower 
Whale Creek could, be sampled, to see if the "westslope" 
cutthroat dominates below the falls*. / Let me know if you 
think this is desirable.

Fish from the following streams on the Flathead. Forest were 
sent to you:

This list may help you determine the unknown stream.

In addition to the fish samples collected., five streams 
were checked, where no cutthroat could.be found. Silvertip 
Creek and the Spotted. Bear River above Dean Falls had. no 
fish present. These are wilderness streams and. natural 
barriers have prevented, fish from entering them. Both

Spotted,. Bear River, Bunker Creek, Harrison Creek. 
Miner Creek. Clack.Greek, Trail Creek. Gateway 
Greek (Big River Meadow), Basin Creek. /Alder^ 
Creek - Good. Creek3 and. Griffin Creek.

6200*11 (1/69)



2
streams are large drainages and could support significant 
fish populations.

Hand Greek had only brook trout. Lost Johnny Creek and 
Lost Jack Creek did not have any fish in the areas checked. 
The lower SHE mile of Lost Johnny Creek has cutthroat from 
Hungry Horse Reservoir. Lost Jack Creek is mostly dry and 
no fish could be found.

If you find you need some more samples from the Flathead, 
let me know. I would like to have better inventory informa­
tion and this is one way to get it.

If you have any more, questions or need assistance to collect 
additional samples, do not hesitate to ask.

Sincerely,

OS-DUimtL. UiiiDili i

Fishery Biologist
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5010-108

O P f  lONAt. FO RM  NO. 10
M AY 1962 ED ITIO N
G SA  F P M R  (41 C F R ) 101-11.6

UNITED STATES GOVERNMENT

Memorandum,
Dr. Robert Behnke DATE: March 9, 1973
Colorado Cooperative Fishery Unit

John D. Varley, Fishery Management Biologist 
Yellowstone Fishery Services, Wyoming

Restoration of Grayling in Grayling Creek

While in Cheyenne last week we meant to get together and talk over a few 
more items in greater detail. We looked for you on Friday but to no 
avail.

Attached is a copy of our proposal for the restoration of grayling in 
Grayling Creek. It assumes that we will be able to find and identify 
the endemic stream-dwelling/stream-spawning from of grayling in the 
Lower Gibbon-Upper Madison system (as opposed to the lake-dwelling/ 
stream-spawning strain in Grebe and Wolf Lakes).

If we were to initiate a study on these two forms (morphological) could 
you help us in developing a criteria for study? Evidently you told 
Jack that you have a system where by it is possible ta-make this distinc­
tion with some forms of cutthroat. Any aid you might be able to give us 
would certainly be appreciated.

You might also be interested in knowing that there is strong evidence that 
the Tepee Creek system above Tepee Falls (see the attacked grayling report) 
is "clean" of any known introductions and reputedly harbors a cutthroat 
similar to the one above the falls in Grayling Creek. We hope to look 
at it next summer.

Can we expect to see you in these parts next summer? If so, would you 
mind jotting down a list of waters you may be interested in collecting 
in so that we can plug it in our planning.

Also, if you have any "new handouts" on your current thinking about this 
cutthroat thing, we would appreciate your sending us a copy.

Well, thanks for any help you can give us on the grayling business and 
best regards.

Buy U .S . Savings Bonds Regularly on the Bay roll Savings Plan





;he Restoration of Grayling (Thymallus arcticus).in 
Yellowstone National Park and the Gallatin National

rationale and offers a proposedThis report explains the concept, 
approach for the restoration of the.grayling, Thyinallus arcticus, 

a portion of Grayling Creek in Yellowstone National Park and the 

Gallatin National Forest in Montana. The proposed plan suggests 

the destruction of all fish life in 15»3 miles of the stream 

between two falls on Grayling Creek and below the,falls on Tepee

Creek, followed by plantings of the native grayling genotype.; . ■ 

Preliminary work is suggested to begin in the spring of 1973 ahc| - 

would ultimately require the cooperation of four agencies: the 

Bureau of Sport Fisheries and Wildlife, the National Park Service* 

the U.S. Forest Service and the Montana Fish and Game Department'.,  ̂

|The support of local sportsmen, guides and other, interested parties 

would also be actively sought., ‘ . . ■ ;

Most of Grayling Creek lies in the northwestern' comer ot Yeiiowi 

Park. The stream issues from a series of peaks in the Gallatin. 

Mountains and flows approximately 16.5 miles within the Park, ahd 

another 4.5 miles outside the Park before entering the Grayling

Arm, of JJebgen Lake

Grayling Creek is considered a good candidate tor restoration oncau^ 

it historically held grayling, its chemical> physical and biological 

characteristics indicate that it is suitable grayling habitat
three natural barriers (low falls). Which,(Appendix I), and there are
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should prevent recontamination by non-native species. The fishery 

in the section proposed to be restored is a stretch of roadside 

stream (primarily) which has been overexploited by anglers and Is 

presently .considered a poor sport fishery.

There has been some question in the past as to whether or not the 

section of stream within"the Park indeed ever had grayling stocks.

It is suggested that the circumstantial evidence gives strong 

support to the idea that the upper limit of. grayling distribution 

included that section of the creek in the Park, in the vicinity of 

US Highway L91:

1. The name Grayling Creek suggests that the species was once 

present (Appendix II).

2, A National Park Service Fish Distribution map appended to 

the 1940 Annual Fish Planting Report shows the species as 

occurring in Grayling Creek within the Park (see Appendix 

II for a discussion of this point).

. 3. In 1891, the emminent icthyologist David Starr Jordan included 

grayling on his fish distribution map as being in the Park 

(see Appendix II for a discussion of this point).

■ 4. "Old-timersM in and about West Yellowstone speak of the old 

days of great grayling populations in Grayling Creek at 

least as high as the present-day Parade Rest and Atwood 

Ranches (see Appendix II).

5« Kendall (1915) and Smith and Kendall (1921) include grayling in 

Grayling Creek in the publications nThe Fishes of Yellowstone 

National Park" (see Appendix II).



Even if it were conclusively shown, or there was reasonable doubt

that grayling did not historically exist in the portion of Grayling,- 

Creek within the Park, there remains a significant point: the endemic

Madison River (system) grayling race (genotype) may be the most; 

endangered native fish form in the Park., This native stream- 

dwelling/stream-spawning form is either extinct altogether or remains 

-in some form as a threatened reminant population in the Upper 

Madison-Lower Gibbon Rivers. I The grayling stocks of Grebe and 

Wolf Lakes in Yellowstone Park are thought to be descendants of the 

Red Rock Lakes (Montana) genotype and would be thus, a .lake-dwelling/ 

stream—spawning form. There is evidence that natural selection has- 

produced a stream-dwelling/stream-spawning genetic form from the 

Grebe-Wolf Lake stocks and that it now exists in the Upper Gibbon 

River. If there has been reproductive isolation between the Upper, 

Gibbon form and the Lower Gibbon-Upper Madison remnant group then the 

native genotype still exists. If there has been emigration from the 

Upper Gibbon to the Lower Gibbon-Upper Madison then the present 

genotype is probably an admixture. In any event, the Lower Gibbon- 

Upper Madison grayling is distinctive in that it should'be the closest 

known form to' the original genotype and deserves protection, and/or 

a more secure niche in which to live. Middle Grayling Creek should 

provide the conditions necessary for that purpose. Within Yellowstone 

Park, this section of stream could restore the endemic cutthroat- 

gray ling-sculpin species complex that was once common to the area and 

, now exists in no known water#

There are three known falls on the Middle Grayling Creek system which



are complete or partial barriers to the upstream migration of fishes ., 

(Figure 1). Above the falls on both Tepee and Grayling Creeks there 

is good evidence that the original fine-spotted cutthroat exists in 

its pure form. Below these falls there are known'to be rainbow-'- g| 

cutthroat hybrids and brown trout. Trout are not reported to be 

present in Little Tepee Creek although it appears that’ it is large 

enough to support them. Below lower Grayling Falls (Figure 1) a , 

diverse mixture of native and non-native species and hybrids exist. 

Grayling have not been reported anywhere in the system fof inany years

Proposed Plan and Time-Table

Spring and summer, 1973. Initiate feasibility studies regarding cne 

collection of prespawners, the possible taxonomic differencesIbetweei 

the Lower- Gibbon-Upper Madison stock and the Grebe Lake-Upper.Gibbon 

stock, and continued assessment of the Grayling Creek.watershed. . 

Project to be terminated or revised, based on the results of trip 1973

Spring, 1974. Make an intensive effort 6t .collect pre-spawning 

grayling from the Upper Madison arid Lower Gibbon Rivers«>• Hold in 

live-cars until they can be artificially spawned., . Eggs to be 

transported to a hatchery and reared there for approximately pne1.

the Lower Gibbon and Madison area,

from the Upper Gibbon if the mixing of genotype

|H|





Continue feasibility studies of the Grayling CreekSummer
system including further fish distribution surveys, flow studies, 

bioassays, etc. If it is determined that the project is no longer 

feasible, the grayling in the. hatchery should be planted into the

Lower Gibbon as yearlings

4.'. Late summer-early fall,, 1974., Eradicate the sections of Grayling am 

Tepee Creeks between the three falls with liquid antimycin to remove

with electrofishing gear to5. ..Fall, 1974
ascertain the success of the kill

Spring, 1975.' Again attempt to collect pre-spawning grayling from 

the Lower Gibbon-Upper Madison system and transport these adults. 

directly to the barren sections of Grayling Creek.

om the hatchery)

1975. Post-restoration evaluation sampling

restock using both, hatchery—reared and older agedThe proposal to

v' % 11



tifiable on several pointswild grayling is jus
1, There is,good evidence to support the idea that there will be 

rapid colonization by the cutthroat of the barren section from 

above (especially young-of-the-year). It would be desirable 

for the introduced grayling to have a "head-start1 in terms, of 

size and age. This, in turn, should guarantee the grayling
linked.territories

To expect success in the experiment it w oum u« 
stock enough individuals to provide for both a minimum popula­

tion size in the genetic sense and a minimum population size . 

in the numerical sense, j It is not expected that enough adult 

transplants could be obtained to satisfy these two requirements 

without the input of hatchery-reared fish. ■ ,
The poor survival of grayling eggs, fry and fingerlings in > ,,

lotic waters is well-documented." It is thought that yearlings, 
-r 04»  anH -f-rnm a 'suitable strain, in a semi-barren
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A large number of yearlings from assortiva matings plus at 

least three older age groups will enhance the probability of

genetic factors which require consideration include the need 

to approach, meet or exceed the effective population size, the 

need to minimize the rate of inbreeding in succeeding years*

the need to reduce the generation time, the desirability of

increasing the average age of fish spawning (to increase 

fecundity) and perhaps most importantly, to provide enough

age-groups to allow more varied matings between successive

With yearlings and three older age-groups present in the -initial 

summers plant, it would then be possible to have 32 different 

assortive matings between generations by the second spring ; 

following introduction. Any additional age-groups in the ,

initial population would enhance this effect in a positive,

As the grayling is known to be extremely vulnerable to the angler 

it is proposed that Grayling Creek (at least that portion near 

US 191 in the Park) be closed to angling for an-indeterminate 
period. This closure will insure the continued existence of valuable 

older aged fish in the stock and will enhance the, probability of rapid 

population growth into suitable habitat* This aspect will be impor­

tant if there are interspecific pressures placed on the, grayling 

by recolonizing cutthroat. Here the native Grayling Creek cutthroat



tream than the introduced

grayling would be

Antimycin is a highly toxic but short-lived piscicide and fungicide. 

It has no effect on other aquatic life nor terrestrial life in,the 

proposed treatment concentrationsIts effectiveness is shown by the 

small quantity needed for this project (1.5 gallons). Fishes do 

not detect the presence of the chemical'in the water and once the

fish take it into the gills
tiveness as an agent in soft-water streams and against salmonids is

well-documented

The proposed treatment would annihilate the fishes and fungi in the 

stream# It is reasonably expected that repopulation by both groups 

from the untreated upper section will be rapid# | No long-range

The proposed intentional treatment area includes approximately o.u 

miles of Grayling Creek above the lower falls, 2#6 miles of Tepee ~ 

Creek above its confluence with Grayling Creek, and approximately 

4»7 miles of small spring-fed brooklets (subject to revision as 

more information is collected) tributary-to Grayling and Tepee Creeks

A partial and temporary removal of existing beaver dams would expedite 

the treatment and increase the probability of a total fish kill# ; ;

A 3.0 mile section of Grayling,Creek below the lower falls would be



This stretch:subject to an unintential kill to' some unknown degree 

of stream presents a problem for special consideration. The treatment 

would be scheduled after the spring-spawning runs (from Hebgen Lake) 

and prior to the ¡fall-spawning fun. There is apparently, a substantial 

resident fish population of valuable native and non-native game 

species but also non-game species. Attempts could be made to reduce, 

the effect of this kill by raising the pH of the stream which would , 

i«,0r fche Mnlnaira! half-life ■ of. the chemical.-,. There are also two

small tributaries below the lower falls which. wouia axa .auuuiou* 

Irregardless of ’’best-efforts" to detoxify or no effort, a substantial 

kill could be expected. The killing of non-game species in the stream 

would probably enhance subsequent sport-fish populations.;. The, ■

recolonization by pure-strain cutthroat: and grayling from the above 

sections may enhance the quality of the fishery but recolonization by 

game and non-game species from Hebgen Lake would also likely be rapid. 

In any event, if the treatment were carried out and no stocking or 

other management measures are taken, the lower stretch, of Grayling

Creek would be lost as a

The effects of "hot" toxicant reaching the Crayling arm or

Lake are thought to be minimal. . Apparently‘this a r m of the lake

late summer is primarily occupied by Utah chub and other, non-game

In the event that treatment is deemed unfeasible arter tne egg-racing 

operation, it would be desirable to stock the hatchery-reared yearlings 

into the Lower Gibbon-Upper Madison Rivers.,





Appendix II

A discussion of the evidence supporting the idea that grayling are

native to Grayling Creek within the boundaries of Yellowstone

National Park

1. The name Grayling Creek suggests that the species was once present

Up to the late 1800's the stream was known as the North„Fork of the 

Madison River. The name, Grayling Creek, was in common use by,the

Our assumption is that a major name change such as

2. A National Park Service Fish Distribution map,appended to the 1940

Annual Fish Planting Report shows the species as occurring in Grayling 

Creek within the Park. Mills, in Dean and Mills .0.971) discuss this 

map in detail and he concluded that it was doubtful that grayling , , ,

(or the1exotic rainbow and brown trout) ever existed above the upper, 

falls. He further speculated that the author of that map may have 

known of the upper falls but misplaced it on the map because distri­

bution lines for grayling and•non-native species all ended at the ,

same point

Whether one accepts thé fish distribution of the anonymous author of 

the map or Dean and Mills (1971) speculation about the misplacement 

of the upper falls on that map»'it is moot to the, issue of grayling 

having been native in-Grayling Creek within the Park: if the upper 

falls on the 1940 map were indeed the upper limit of the grayling
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within the stream then they would have occurred in approximately |.

8 miles of Park water: If one goes by the falls on the present jjj

map, they would have occurred in 6.5 miles of the stream within the 

Park. The current proposed program would restore the grayling in the 

6.5 mile section within the Park. 1 '

3. David Starr Jordan included the grayling on his 1891 fish distribu- 

tion map as being within the Park, ̂  It is known that Jordan did not 

actually tour and sample the extreme northwestern corner of the Park, 

The distribution of fishes in areas he did not personally sample 

were based on the Information given by three men, each of which had 

first hand personal knowledge of the Park: Mr. Elwood Hofer, back- 

country guide and avid fisherman; Mr. Arnold Hague of the U.S. , 

Geological Survey, and Capt.. F.Av Boutelle, U.S. Army, Superintendant

Dr. Jordan, generally considered to be a scientist of impeccable 

qualifications, placed the upper limit of grayling In Grqyling Creek 

at approximately 10 to 12 miles above the Park boundary.

4. Historical accounts place abundant grayling stocks in the area .on - 

' ; Grayling Creek at least as high as the present day Parade Rest and

Atwood Ranches. I B

In 1891, the noted fishery scientist, Barton Evermann, noted the 

abundant grayling population in the Horse-thief Springs (present^ 

day Corey Springs) area, which was, prior to the completion of

BE



Hebgen Dam, a tributary to Grayling Creek.

full of grayling from a pool,in Grayling Creek for tne use or 

the passengers stopping at the stage station at Grayling (now 

abandoned). This pool was approximately 1/2 mile below the lower

If brown and rainbow trout ascended the lower falls (there are no 

reports of them having been stocked above the lower falls) then,, 

could not grayling have done so also? If they (brown and rainbow) 

were stocked and the lower falls is a complete barrier to fish- 

migration then how did the indigenous cutthroat and sculpin get 

above the falls? There were probably only two routes,; ,p From the 

Gallatin River through Divide Lake' and Pass, or up from the Madison 

River. Both stream systems had grayling as coexisting species with 
cutthroat and sculpin. If two species (one large and one small) 

could penetrate the upper reaches of Grayling Creek at some his­

torical moment.then couldn’t the grayling have done the same?,

One conclusion that can be legitimately drawn is that the gtayling, 

cutthroat, and sculpin coexisted historically in Grayling Creek. It 

is not unreasonable to assume that the grayling became extinct, in. 

this water because of human exploitation. Its extinction over most 

of its historical range implies that it Is a species easily damaged 

by mans activities (exploitation and stocking non-native species).,.



Grayling Creek lies in the area of historical trails and an early roa< 

It has been exploited by sport-fishermen and used by locals for food 

gathering purposes for at least 100 years» Poaching of all .types was
Cattle grazed in the drainage as early as 1881

Hebgen Lake
Common i n  the area
probably reducing the carrying capacity of the stream 

and its addition of exotic game and non-game fish species in the 

1920’s probably placed intense environmental pressures on the endemic 

forms in lower Grayling Creek. ' ' ,' '

5. . Kendall’s (1915) book on "The Fishes of the Yellowstone. National Park

"In the Park it occurs naturally instates that the grayling 
Madison and Gallatin Rivers and branches, Fan Creek, Grayling_Cy_eek, 

and the Firehole River below the falls''. ! Emphasis added.;- The. 1921 

edition by .Smith and Kendall also includes the above sentence verbatim

With a highly specialized, sensitive and exploitable species as is 

the grayling, coupled with the probable requirement of large numbers 

maat- t"Vio n"fnmiTift' af'F̂ r'ti've copulation size criteria, it .should come
in Órayling Creek or
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APPENDIX I

REPRODUCED FROM DEAN and MILLS (1971)

GRAYLING CREEK

"Grayling Creek lies in the northwestern corner of Yellowstone Park.
Its"name implies that it once contained the native grayling. Cutthroat 
were .known to be native to upper Grayling Creek while grayling were 

ig a f i g  occur'at least in the lower section. A comprehensive survey was 
conducted on Grayling Creek in September 1970 and yielded unexpected 

/results. The stream was found to contain what may prove to be the 
^original cutthroat' genotype .for the area, a rareoccurance in watersheds 

that have been subjected to intensive fish stocking.

Physical Characteristics

Geography
Gravlins Creel, tributary to the Madison River via Hebgen Lake in southk • Yellowstone on thein the northwesteri ; - pa:
south*side of-the Gallatin River divide. It flows nortlwesterly between 
two mountain areas called the Crags and Crwfoot Ridge for about 5imles 
then flows west for another 3 miles before turning to the southwest 
« S i  i / l e a v S  The. park 5 miles downstream (Figure I). It leaves the park 
about 7 mixes due west of its headwaters but slices a gentle arc 5 gules 
to the north in the process. Total stream' mlcage m  the park is about 
16.5 miles.

Access
Grayling Creek is readied by U. S. Highway 191, eleven milesrKirth df West 
Yellowstone, Montana. Inside the park, the road parallels the stream 
for approximately 6 miles. At that point it turns east from the road.
'M trail: has"hot- been established along the upper course of the stream, 
but remnants of fishermen trails and a fire trail ore occasionally m  
evidence. Wildlife trails are common along the banks.

Gradient
sampling stations 
numbered 6 , 5 , 4:

a established on Grayling Creek (Figure 1) and 
and 3 proceeding upstream from the park

^ erate-The upper mile was not visits and the gradient ,there is shown by . 
topographic naps to be somewhat steeper. Occasionally valley endings_ 
pinched down to the stream and gradients increased somewhat.butaiong 
the 16.5 miles of stream within the park elevation fell 1,428 feet, an 
average of 86.5 feet per stream mile. Though the gradient of the

ctennel is only moderate, thewatershed is steep. Mountains M M  
ing to nearly 10,000 feet parallel the stream within 1 to 1.5 miles on 
either side along the uppermost 5 or 6 mules.



Barriers
A vertical falls was observed in a canyon approximately 4.9 miles north 
of the park boundary. It falls about 4 to 5 feet during low water and 
appears to be an effective barrier to fish migrations (Figure 9). Its 
effectiveness as a barrier during high water is unknown.

Several small log jams were observed along the upper course of the creek, 
but none were found that would inhibit fish movements.

Water Flow and Supply
Water is supplied mainly from heavy snow packs. Additional water is 
supplied by many cold springs and ground water seeps. Four of five major 
tributaries carry water to the creek and countless numbers of small streams 
were observed. Many of these tributaries appeared ideal as spawning and 
nursery areas-.
Volume flows were measured using a pigmycurrent meter at each of the six 
sampling stations♦ Flows measured at near base levels in September ranged 
from 20.6 cfs at the uppermost station to 48.3 cfs at station 6 near the 
park boundary (Tablef 20)f Seasonal flooding and seme scouring was evident, 
but did not appear excessive and the stream channel appeared stable.

Bottom Materials
Bottom materials consisted primarily of rubble and gravel throughout 
the stream (Table 20)• Some areas contained small quantities of sand 
and small amounts of organic detritus collected in quiet pools. Large 
boulders Were present in a few areas.

Pool-Riffle Ratios
pool-riffle ratios in Grayling Creek were poor (Table 120). Long stretches 
were observed where it was difficult to find pool areas and the average 
ratio appeared in excess of 1 to 2 5 .  Stations 2 ,3 and 4 had ratios of 
approximately It5, 1:3, and 1:2 respectively and were considered good, 
but not representative of a large percentage of the stream. Generally, 
Upper Grayling Creek had a better pool-riffle structure than did the 
"'lower sections.

Stream Temperatures
Stream temperatures fluctuated with time of day and location of springs. 
Generally the temperatures ranged between 40 and 60°F.



Chemical Characteristics

As expected, dissolved oxygen determinations showed saturated values 
from 9 to 10 ppm at all stations.

pH determinations were consistently 7.6 when measured in the field. Sane 
variation was found in water samples obtained for laboratory analysis, 
but these never varied greatly.

Water quality generally is indicative of soil conditions in the watershed. 
Mountains in the area are part of uplifted blocks of limestones, shale, 
and sandstones (Bauer, 1948).

Grayling Creek water contains amounts of dissolved minerals similar 
to the upper Gallatin area but greater quantities than do the head­
waters of Specimen Creek further to the north. Geologic formations in 
that area are younger and more resistant, Subsequently, that water contains 
fewer dissolved substancesi Chemical composition of Grayling Creek water 
appears in Table 2|. 'The general load of electrolytes is not indicative 
of high productivity.

Biological Characteristics

Aquatic Vegetation

Little vegetation was found in the stream proper. Seme filamentous algae 
was observed in isolated pools near station 3 but was sparse. The banks 
of Grayling Creek provide excellent cover. Hie stream flows through 
meadows over about one-half of its distance, and its banks are covered 
with dense stands of grass and willow. Coniferous forests border the 
remainder of the stream.

Aquatic Invertebrates
Overall, productivity of Grayling Creek is poor and typifies mountain 
streams in the area. Invertebrates were collected from each of the sample 
stations and a checklist appears in Table 22. Immature insects 
predominated. Most commonly observed were several species of mayflies, 
stoneflies, caddisflies, and midges. Although the number of forms decreased 
upstream, no great differences occurred.

Fish Species Composition

Initial fish sampling occurred about 1 mile from the point where the 
stream turns away from the road (station 1). Only one fish was taken
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the first day, but it was an exciting catch because it was clearly 
cutthroat, but clearly different. It seemed impossible that the original 
genotype (of Upper Missouri River stock) could have survived against 
the many stockings of Yellowstone Lake cutthroat. 'Hie specimen was ̂ 
fine-spotted however, marked differently, and was highly colorful with 
various shades of red along its sides and opercules. A gill net was set 
overnight and yielded three specimens ranging in size from 3.4 to 8.0 
inches. Eleven additional specimens were obtained upstream. All speci­
mens were preserved and sent to Dr. Robert Behnke at Colorado State^ 
University for taxonomic evaluation. Dr. Behnke reported that specific 
morphological or meristic characters do not; definitely separate this fish 
from many other inland cutthroat , but that they are pure _ cutthroat and _ 
did not originate from Yellowstone Lake (Personal communication). In addi­
tion there was no evidence of hybridization with rainbow. Jt is therefore 
probable that these fish are. the original genotype occurring in the area. 
This is a unique discovery because most of the waters in Yellowstone have 
been heavily planted with cutthroat stocks originating from Yellowstone 
Lake. More amazing is how Upper Grayling Creek escaped.

Stocking History
Official records show that Grayling Creek was stocked with a total of 
630,050 cutthroat trout fry from hatcheries at Yellowstone Lake, Bozeman, 
Montana and McAllister, Montana (Tablet23). Brood stock at the latter 
two hatcheries probably originated from Yellowstone_Lake. These plants 
occurred from 1930 through 1934 at which time grayling plants from the 
Grebe Lake hatchery began. From 1934 through 1944 a total of 861,538 
grayling fry were planted.
No grayling were taken or observed during this survey. Brown trout were 
observed and captured from the lower reaches of the stream below the 
previously mentioned barrier. ScuTpin were taken throughout the stream.

That barrier may have proved to be,the saving factor for the Grayling 
Creek cutthroat. Old maps show that the highway now paralleling Grayling 
Creek did not always do so along the section above the barrier. It was 
located slightly to the west, in view of the.stream, but far enough . 
away that hatchery personnel may have preferred to release their fish 
where they could get closer to the stream. If this is the case, they 
probably released them from the first crossing, about one mile to the 
south which would have put them belcw the barrier. This is a point of 
speculation that needs to be pursued.
Early reports show grayling native to Grayling Creek. Most^ however, 
indicate they were present on lower Grayling Creek and were concentrated 
near the stream inlet at Hebgen Lake. It is possible that grayling did
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not occur above the falls. Had they been native to upper Grayling 
£ e e k T i t  would seem reasonable to assume that they would have evolved 
and coexisted with the indigenous cutthroat. In the absence of heavy 
X s h S  p S = u r e  it would then be difficult to explain their disappearance 
from thePstream. It is doubtful that they occurred there or that they 
were ever planted above the barrier. It is also possible that heavy 
mortality of the fry precluded their s u c c e s s f u l  establishment even 
if planted above the barrier.
A Park Service fish distribution map appended to the Annual Fish Planting 
Retort for 1940 shows Grayling Creek containing grayling, cutthroat, 
r 2 S w  and brown trout to a point approximately 1 mile M f f l f j f f l i  
stream currently turns from the highway. This would place all h  s 
species above the falls. No rainbows or browns have been reported stocked 
i r S a J l S  creek, and it is believed that the author of ^  m a p ^ s ^ e d  
that fish migrated up the creek from Hebgen Laxe. It is further postulate 
that the author of that map may have known of the barrier, but mislocated 
it on his map because the distribution lines all stop at the same p o m  ,
I f  fish were/present to the point where he had them, there is no reason 
why they would not lave been present upstream. .
If the barrier was indeed effective, the presence of cutthroat and 
^rulnin above it oan be explained in one or two ways: (1) They were 
S o S  thfbarrier prior to its formation or; IgfGrayling Creek may have 
had affinities with the Gallatin River at one t m e  through Divide Lake. _ 
A south-flowing stream tributary to Grayling Creek above the barrier passes 
within one-fourth mile of Divide Lake with only a low divide separating 
thenu If this^connection existed, it is pcssible these fxsh entered from 
that drainage. Grayling nay or may not have occurred with them. At this 
point it seems reasonable to doubt that they did.
There are many unanswered questions and much supposition regarding the 
S S S r S ?  S d  in Grayling Creek. Additional work needs to be completed
prior to establishing much of the :oregoing as fact.

Spawning Habitat
Much of Grayling Creek is not considered ideal-spawning habitat for 
species that spawn during spring. There are howeverseveral smaller B  
tributaries a l S g  the course of the stream that contain excellent spawning 
habitat and should serve as good nursery areas for small trout.
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Angling Pressure
Angling pressure is sufficiently heavy along "the section of stream next 
to "the road that is nearly impossible to catch fish with rod and reel. . 
The upper portion of stream is visited by only an occasional fisherman. 
It is suspected that most of the pressure on the upper stream is from 
local anglers.

Because it is possible that the original cutthroat genotype still exists 
in Grayling Creek, it is imperative that additional studies be conducted 
to (1) Determine if the cutthroat is indeed of the original stock and 
(2) To learn the details of his survival.
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Table i Physical Characteristics at Six Sampling Locations on Grayling Creek, 1970.

STATION L0CAT3C.N PROCEEDING UPSTREAM FROft P A R K  BO UN D ARY
( Station length 350 feet)

fm 1 5 i . 1 2 3

Gradient Moderate Moderate Moderate Moderate Moderate Moderate

Elevation (feet) 6,750 7,020 7,100 7,200 7,300 7,*.80

Max if? urn dep t h poo Is (feet) 2.A 3.0 V.5 1.5 i 3.2 2.0

Width (nun-max in feet) 5^59.5 22-38 ^ .5 ^ 9 .5 2W*5 15.5-31 13-30

Fool -  riffle ratio 1:6 1:25 1:2 1:5 1:5 1:3

Volume flow ( c .f .s . ) |8t|§ ^7.1 *♦5*̂ 36.7 32.9 20.6

Temperature (*F) V6C l| 50* 55* 55*

Spawning habitat Marginal Marginal Fair Fair Good Good

Bottom materials

Riffles Bedrock Rubble Rubble Rubble Rubble Rubble

Rubble Gravel Gravel Gravel Gravel Gravel

SandGravel

Pools Bedrock Rubble Rubble Sand Gravel Gravel

Rubble Gravel Gravel Silt Sand Sand

Gravel Silt G.D. Silt Silt

Silt O .D . 0.0.

C . D . 1

1. Organic detritus



Table Chemical Characteristics of Grayling Creek, 1970,

STATION NUMBER

Proceeding upstream from park boundary
6 5 A 1 2 3

Dissolved oxygen 
(nig/l)

11.0 11.0 1 0 .0 9 . 0 12.0 9 . 0

pH 7 . 6 7 . 6 7 .6 7 . 6 7 . 6 7 .6

Specific conductance 
mhos/cm l | i ivf 160 125 119 118

ANIONS:

Bicarbonate 
HCOj (mg/l).

8 1 .1 6 85 .V 3 9 0 .9 2 7 6 .8 9 68 .3V 6 5 .2 9

Chloride 
Cl (mg/l)

0.29 0.25 0.55 0 .6 5 0 .3 5 0 .2 5

Silicon dioxide 
SiÔ  (mg/1)

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

Sulfate 
SÔ (mg/l) 6 .5 1 5 .5 8 7 .3 1 5 .3 9 6.8V 5.9V

Floride 
F (mg/l)

0 .0 1 0 .0 3 0 .0 1 0 .0 1 0 .0 1 < 0 . 0 1

CATIONS:

Calcium 
Ca (mg/l)

19.VV 19.01* 2 0 .0V 15.V 3 1V.V3 1V.V3

Magnesium 
Mg (mg/l)

3.0V 3 .6 5 V .38 5 .6 5 3 .6 5 3 .6 5

Potassium 
K (ng/l)

1 .0 9 1 .3 7 i 1 .0 9 1.06 0 .9 8

Sodium 
Na (mg/l)

1.8V 2 .0 7 1.8V 1 .6 1 2 .3 0 1 .6 1



Table S  Checklist of Aquatic Invertebrates Frequently Observed during Survey of Grayling Creek, 1970.

CLASS
ORDER

FAMILY Common
GENUS ___________ name

Annelida^

Hirundinea

Insecta
Epfemcroptera

Heptageniidae 
Iron sp.
1Rhithrogena sp.
Cin'/omula !
HepitaaenTa

Baetis sp. 
Baetorfes sp. 
Ephemerella sp. 
CentropEiIuro sp.

Plecoptera 
Perlidae 

A toperla sp. 
Acroneiiria sp. 

Period irfiae 
I sooerla so# 
ArcynopTeryx sp. 
TstrqefTiis spT 

Cnloroperlidae 
Alloperla sp.

Trichoptera
Hydropsychidae 

Arctopsyche sp.

Aquatic earthworms 

Leaches

Mayflies

Stoneflies

Caddis flies

X
X
X
X
X
X
X
X
X
X
X

STATION NUN8ER
Proceeding from park boundary upstream

5 V 1 2 3

X

X

X X X X X
X X X X X
X X X X X
X X X
X X X X X

X X
X X

X X X X X
X X X

X
X X X X X

X X X X X
X X X X

X X
X X

X X X
X

X
X

X X X X

X X X X X
X X X
X X X



Table 3  (continued)

CLASS cTAT ION NUMBER
ORDER Proceeding from park boundary upstream

FAMILY
GENUS

Common
6 5 it 1 2 3

Rbyacophilidae X X X
X

X
X

X
X X

 X

Glotona sp.
. Phy3cophila sp. X

V
X

X X
L imnephi1idae A x X X
Leptoceridae X

Leptocella sp. 
P hi lopoLaminae v X

X

Psychomyiidae X
Y X X X X X

Brachycentridae A

Diptera
Chironomidae

Flies, midges 
Midges

X
X

X
X

X
X

X
X

X
X
X XX

Ceratopogonidae Biting midges X
Y x

Simuliidae Black flies X A

Y
Blépharoceridae Net-winged midges Ax

Bibliocephala sp. 
Tabanidae 
Tipulidae

Horse flies 
Crane flies

X
X

X
X

X
X

X
X

Hexatoma sp.
XRhagionidae Snipe flies

Coleóptera Beetles X
Y

X

X
X X

X
X

Elmidae A

Oyti scidae X

Odonata Dragonflies & 
Damselflies

X

X
Hemiptera True bugs

Hymenoptera Ants, wasps X
•

Hydracarina Water mites X X

2« All invertebrates were keyed from Fannak (1953) and Usinger (1968)*



Table<£ ; Fish Stocking Summary for Grayling Creek, Yellowstone National Park, Wyoming

Year Species Number Size Source

1930 Cutthroat 81,250 Fry Lake Hatchery

1932 ft 1*0,000 ft - McAllister, Mont.

1932 n 10,000 ft tt

1933 w 223,200 ft Bozeman, Mont.

193*t ft 336,000 ft tt

m Grayling 220,000 tt Grebe Lake

1935 ft 101,000 It tt

1936 « 75,000 tt tt

1937 tt 62,500 tt tt

1958 tt 8,000 tt n

1939 it 103,992 ft tt

19 0̂ it 107,850 tt tt

19*tl f! 100,696 tt tt

If 20,000 ft tt

Cutthroat 12,000 ft Bozeman, Mont.

Total cutthroat fry planted 630,050 
Total grayling fry planted 661,538



UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

F eb ru ary  9 ,  1973

5712 (3 specim ens)
5713 (4 specim ens)

and 5714 (13 specim ens)

Thanks f o r  th e  copy o f  your r e p o r t  on th e  w estslo p e  c u t th r o a t  
t r o u t .

S in c e r e ly ,

W illiam  R. Gould, A s s is ta n t  L ead er  
Montana C o o p erativ e  F is h e ry  U n it

WRG/ls



m

United  S ta tes Departm ent o f  Ag r ic u ltu re
FOREST SERVICE 

Flathead National Forest 
Kalispell, Montana 5990!

r e p l y  TO : 2Ô20 Planning October 17, 1973

s u b j e c t: Fish Samples

TO : Dr. Robert Behnke
Bureau of Sport Fisheries and Wildlife 
Colorado Cooperative Fishery Unit 
, Colorado State University 
Fort Collins, Colorado 80521

This is the information on the fish I called you about.

Westslope? Cutthroat Trout from Griffin Creek, Flathead National 
Forest, Montana.

Sample collected in T28n R25W Sec. 2

This is an isolated population in the head of Griffin Creek. Montana 
Fish and Game records show cutthroat were planted in Griffin Creek in 
1951- If these fish came from that plant they will indicate the cutthroat 
type used, for stocking at that time.

If the cutthroat are the "Westslope" variety or something different 
they could be a pure native population.

Griffin Creek has a very low fish population above the barrier. Cut­
throat are the only species present.

The sculpins in the sample came from 17 Mile Creek, a tributary to the 
Yaak River in the Kootenai River drainage. You may want them for your 
fish collection.

The stream contains aquatic végétation and fresh, water shrimp. It is - 
grazed by domestic livestock and heavily silted.

I sent you some cutthroat from Griffin Creek last year, and as I recall, 
they did not look like these fish. The pictures of’ this sample will be 
back in a week and. I will send, you some.

If you could, determine what variety of cutthroat these are it would help. 
The Forest is in the process of doing land, use allocation in the Griffin 
Creek drainage. If there is a unique fish present, the planning will 
reflect some concern.
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Attached, is a list of the fish samples I sent in from the Flathead 
National Forest last summer. Hank McKirdy indicated the taxonomic inform­
ation for them is available. I would like the information so we can 
start applying it to our long range planning and management.

I am now a zone Fisheries Biologist working the Flathead and Kootenai 
National Forests. This will enable me to collect fish from the 
Kootenai River Drainage in Northwest Montana. If you would like some 
additional samples from that area* please let me know and we will get 
them for you. I would like to have a reading on fish samples from 
several Kootenai Forest streams this fall. However, it may be too 
late to collect samples.

If I can be of any help or you need more information on what I sent you, 
please call.

Fisheries Biologist

Enclosure





October 23, 1973

Mr. Osborne Casey 
Fisheries Biologist 
Flathead National Forest 
Kalbspill, Montana 59901

Dear Osbornes

Your latest collection fra® Griffin Creek has not been analyzed yet, 
but I can provide opinions on the other collections on your list.

Of those in the North Fork of the Flathead drainage*— Big, Coal, Bay, 
Whale, Tuchuck, Spotted Bear, Bunker, Harrison and Upper Twin Creeks- 
most look like good westslope cutthroat— that is the spotting pattern 
is similar and the m a n  values for meristic characters fall within 
the following range— vertebrae, 61 +_ 0.5; gillrakers, 19 ♦ 1.0; 
pyloric caeca, 35-40» scales, 165 ¿"7.0 and basibranchial*"teeth pre­
sent in all specimens. The following exceptions are noted» Whale 
Creek— spots large, sparse, round and pronounced in outline (atypical 
of westslope pattern). Also scale counts and vertebrae counts are 
higher (182.7 and 61.8) than expected. I doubt that the Whale Creek 
cutthroat population represents a pure, native stock. The fact that 
4 of 10 specimens frcna Bunker Creek lack basibranchial teeth and the 
m a n  scale count is 193 for this sample, leads me to the conclusion 
that Bunker Creek trout have been influenced by hybridization. The 
other samples aura quite uniform but there is some variability in 
vertebrae and gillraker numbers which leads me to suspect that 
slight introgression has occurred in the migratory stocks. The 
samples from Spotted Bear River, Harrison Creek and Upper Twin Creek 
look like the best bets for pure populations. Only 2 specimens make 
up the Tuchuck Creek sample and I can’t say much about them except 
that there is nothing to indicate a hybrid influence in these 2 fish.

The Middle Fork Flathead drainage samples (Puzzle, Miner, Clack,
Trail, Gateway and Basin Creeks), are generally similar to the 
North Fork samples. Clack Creek and Basin Creek appear to have the 
strongest hybrid influence. Puzzle Creek has a high number of gill­
rakers (20.5) for westslope cutthroat.

Good Creek and Grlffen Creek (of Stillwater drainage)» Good Creek 
trout have suspiciously' large, round spots and 1 of 3 specimens lack 
basibranchial teeth, otherwise, the characters are typical of westslope



Mr. Osborne Casey 
October 23, 1973 
page 2

cutthroat. The 3 specimens from Criffen Creek appear to be typical 
westslope cutthroat but 1*11 await the analysis of the new, larger, 
sample before giving you an opinion on them.

One point is obvious from the samples discussed above and that is 
that many of the samples are from migratory populations which most 
likely intermingle in the main rivers, but return to their home trib­
utary for reproduction, and this results in different degrees of 
hybrid influence in the separate stocks. I hope you will be able to 
obtain samples from the Kuotenai drainage.

Sincerely,

Robert Relink©
R B tw

cc* Mr. Henry McKirdy 
Jim Roscoe
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U n it e d  S t a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE

Flatheàd National Forest 
Kalispell, Montana 59901

2610
Januar" ¡£g lQ7i

Mr. R obert Behnke
A s s is ta n t  U n it L eader
Colorado C o o p erativ e  F ish e ry  U n it
Colorado S ta te  U n iv e rs ity
Fort Collins, CO 80521

L

Dear Mr. Behnke:

The c u t th r o a t  t r o u t  c o l l e c t io n  on th e  F la th e a d  F o r e s t  were se n t to  
you e a r l i e r  th is  f a l l .  T his l e t t e r  i s  to  g iv e  you th e  in fo rm atio n  
about th e  a re a s  sam pled. Not a l l  of th e  w a te rs  checked had c u t th r o a t  
t r o u t  p r e s e n t , but a v a r i e t y  of stream s were sam pled.

No f is h  were c o l l e c te d  e a s t  of th e  C o n tin en ta l D ivide becau se of prob­
lems w ith  th e  pack h o r s e s . No c u t th r o a t  were c o l l e c te d  from th e  
K ooten ai R iv er d ra in a g e ; an a ttem p t in  Ju ly  was u n p ro d u ctiv e , and I  
did n ot g e t  back to  th e  a re a  th i s  f a l l .  The a re a s  can be checked n e x t  
y e a r  i f  you a re  s t i l l  i n t e r e s te d .

C olored s l id e s  were taken of f is h  from most s tre a m s . E n closed  a re  th e  
b e t t e r  p i c t u r e s . They may g iv e  you a b e t t e r  id e a  of th e  tru e  c o lo r .

S e v e ra l a re a s  were sampled where no c u t th r o a t  have been sto ck ed  and 
above b a r r i e r s  where th e  p o p u latio n  i s  p re s e n tly  i s o l a t e d .  Bunker Creek 
and Gateway Creek a re  th e  most i s o l a te d  p o p u la tio n , and no re co rd  of 
f is h  p la n tin g  in  th e se  a re a s  e x i s t s  (H olton ’ s l e t t e r  d ated  August 17, 
1972). The Bunker Creek f is h  c e r t a in ly  look d if f e r e n t  than th e  S potted  
B ear R iv e r f i s h .

The f is h  from Bunker Creek look  more l ik e  Y ellow ston e B lack sp o ts than  
w estslo p e  c u t th r o a t  to  me.

The m ig ra to ry  f is h  were n o t s e x u a lly  m ature in  August and Septem ber, 
whereas r e s id e n t  (n o n -m igrato ry  f i s h )  lo c a te d  above b a r r i e r s  appear to  
have a l a t e r  spawning p e rio d . Males were s t i l l  r ip e  in  August o r  
Septem ber.

The n o n -m ig rato ry  f i s h  look l ik e  th e  Bunker C reek , Dean Creek, Hay 
C reek, and Good Creek f i s h ,  w h ile th e  m ig ra to ry  c u t th r o a t  from Big^ 
Creek, H arriso n  C reek , Coal C reek , and S p otted  Bear R iv er look  s im ila r  
to  Hungry Horse Creek f i s h  o r  th e  c u t th r o a t  I 'v e  seen from F la th e a d  
Lake.

6200-11 (1/69)
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Jo e  H uston, F ish  B io lo g is t  of th e  Montana F ish  and Game D epartm ent, 
does n o t a g re e . He b e lie v e s  th ey  a l l  look l ik e  m ig ra to ry  f is h  from  
Hungry Horse Creek. My only q u estio n  i s  how he knows th e  two s e p a r a te -  
look in g f i s h  a re  both m ig ra to ry . Maybe your a n a ly s is  w i l l  re v e a l  some 
o th e r  d if f e r e n c e  ( i f  th e re  i s  o n e ) . I  do n ot have enough d a ta  to  show 
th e re  i s  any r e a l  d if f e r e n c e . The n o n -m ig rato rs spawn much l a t e r ,  but 
th is  may be due to  e le v a tio n  and w ater te m p e ra tu re s .

There a r e  d if f e r e n c e s  in  b eh av io r such as th e  Dean Creek f is h  s ta y in g  
in  th e  sm all headw aters a r e a s .  P u zzle  Creek c u t th r o a t  do n ot s ta y  in  
th e  headw aters in  th e same numbers. There i s  e v id e n tly  a downstream  
d r i f t  during th e  l a t e  f a l l  and an upstream  movement by August and Sep­
tem ber.

E xcep t f o r  Whale Creek above Whale F a l l s ,  th e  stream s w ith  n on -m ig rato ry  
f is h  p o p u la tio n s , such as Hay C reek, Tuchuck C reek, Bunker C reek , Upper 
Twin C reek, and Gateway Creek appeared to  have th e  l a r g e s t  stan d in g  crop  
of f i s h .  Stream s th a t  co n ta in ed  m ig ra to ry  p o p u la tio n s , such as P u zzle  
C reek, Big C reek, Coal C reek , H arriso n  C reek , and S p otted  Bear R iver  
g e n e ra lly  had a sm a lle r  stan d in g  crop of c u t th r o a t .  This i s  only a  
g e n e ra l o b s e rv a tio n , and a number o f f a c t o r s  in flu e n ce  th e  number o f  
f is h  p re se n t in  a stre a m . However, i t  appears th e re  may be some d e n sity  
d if f e r e n c e s  between th e  m ig ra to ry  and non—m ig ra to ry  f i s h  p o p u la tio n s .

The stream s th a t  showed evid en ce of h e a v ie r  f is h in g  p re ssu re  had few er 
f is h  w ith  th e  e x ce p tio n  of Hay Creek. As easy  as th e  c u t th r o a t  a re  to  
c a tc h , i t  i s  easy  to  se e  how f is h in g  p re ssu re  would red u ce them.

I f  you fin d  an ything s i g n i f i c a n t  and need some more in fo rm a tio n , l e t  me 
know.

S-inr'Pi-pl v .

OSBORNE CASEY 
F ish e ry  B io lo g is t

E n clo su res



NAMES AND LOCATION OF STREAMS 
SAMPLED ON THE FLATHEAD FOREST - 1972

North Fork of Flathead Tributaries
nBig Creek, T. 33 N., R. 21 W., Section 29.. Species present include 

whitefish, grayling, Dolly Varden, suckers, and cutthroat. Fish 
from Flathead Lake migrate into Big Creek to spawn. This drainage 
has been closed the entire year to all fishing since 1956.

Coal Creek, T. 34 N., R. 21 W., Section 29. Species present include 
whitefish, Dolly Varden, grayling, cutthroat, squawfish, and 
suckers. Fish migrate into Flathead Lake. This stream was closed 
to fishing in 1956 also. There appears to be excellent fish popu­
lation present.

Hay Creek, T. 35 N., R. 22 W., Section 32. Cutthroat. Stocked in 
1953. Fish can migrate into the North Fork, however, they 
apparently stay in Hay Creek their entire life. This stream is 
open to fishing. Males still ripe for spawning on 8/23/72. This 
drainage heavily clearcut with some increase in water temperatures 
documented. Fish population excellent; caught 20 cutthroat in 45 
minutes.| No pictures available, as fish were caught very late in 
the day.

Whale Creek, T. 36 N. , R. 24 W., Section 36. Cutthroat. Stream has 
a natural falls, which prevents fish from the river entering the 
headwaters. Planted in 48 and 49, cutthroat; 1950, Dolly Varden; 
1951, Dolly Varden and cutthroat, and 1952 with cutthroat. Stream 
is open to fishing above Whale Falls. Male cutthroat were still 
ripe for spawning on 8/24/72. No Dolly Varden found above the Falls.

Tuchuck Creek, T. 37 N., R. 23 W., Section 33. Cutthroat and Dolly
Varden only species recovered. Stocked in 1952 with cutthroat. Fish 
may migrate upstream during high water, but, cannot move down­
stream in the late summer and fall because the entire flow goes 
underground for several miles.

Spotted Bear River, T. 25 N., R. 13 W., Section 16. This stream has
whitefish, Dolly Varden, cutthroat, northern squawfish, and suckers. 
Cutthroat from Hungry Horse Reservoir migrate up to Dean Falls. 
Cutthroat appear similar to Hungry Horse Creek cutthroat. Silver 
fish with spotting over entire back. Whitefish and squawfish very 
abundant.

_\ Silvertip Creek, T. 25 N., R. 13 W., Sections 28, 33, and 34. No
fish. Planted in 1958 with cutthroat. Limestone fault in Section 
21 blocks access from the Spotted Bear River. (Stream was probably 
planted below the falls in 1958.)
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Bunker Creek, T. 24 N., R. 16 W., Section 13. Cutthroat. (No 
stocking records.) Non-migratory fish taken above the Falls.
Males appear ready to spawn on 8/28/72. Fish have most of spots 
back by tail similar to Yellowstone cutthroat. Stream open to 
fishing. Excellent population; caught 11 cutthroat in 15 minutes.

T  Bunker Creek cutthroat look similar to Hay Creek cutthroat in
markings and color.

Lost Jack Creek, T. 24 N., R. 14 W., Section 15. No fish. Stream 
dry a short distance from the South Fork. Never stocked.

Harrison Creek, T. 24 N., R. 14 W., Section 10, Squawfish, Dolly Varden, 
and cutthroat - never stocked. Migratory fish from the South Fork. 
Fish did not appear ready to spawn. Very similar to Spotted Bear 
fish. Stream fished very heavily near the South Fork. ,

Upper Twin Creek, T. 26 N., R. 16 W., Section 22.- Cutthroat only, 
planted 48, 49, and 50. Non-migratory above falls. Fish appear 
to have spawned earlier than other streams. Stream open to fishing 
and has good population.

Middle Fork of Flathead River

Puzzle Creek, T. 28 N., R. 13 W., Section 3 and 10. Dolly Varden,
whitefish, cutthroat - never planted; migratory fish from the Middle 
Fork drainage. Stream closed to fishing and has a poor cutthroat 
population. Dolly Varden spawners from Flathead Lake utilize Puzzle 
Creek. Found very few cutthroat on July 12. Population had in­
creased when checked again on September 6, 1972.

Miner Creek, T. 27 N., R. 13 W., Section 30. No fish stocked. Non- 
migratory above the Falls. These fish probably influenced by 
Scott Lake and Flotilla Lake.

Clack Creek, T. 26 N., R. 12 W., Section 24, 9/15/72. Dolly Varden,
cutthroat. Migratory fish. Many Dolly Varden spawners in the Creek.

Strawberry Creek, T. 26 N., R. 11 W., Section 9. No fish collected—  
y could not catch them. Appear to be in the stream, however.

Trail Creek, T. 26 N., R. 11 W. , Section 15. Dolly Varden and
cutthroat. Planted in 1952 with cutthroat. Migratory population. 
Fish population dominated by Dolly Varden when sampled.

Gateway Creek, T. 27 N., R. 11 W., Section 35. Cutthroat - no fish 
stocked. Non-migratory in Big River Meadows. Waterfalls in 
Gateway Creek Gorge blocks upstream migration. Stream overstocked 

X'— — — with small cutthroat. Stream borders the Continental Divide on
the west. Should be a "pure" westslope cutthroat. Look like 
Dean Creek fish.



Basin Creek, T. 25 N. , R. 11 W., Section 5. Whitefish, Dolly Varden,
cutthroat. Migratory. This is about as far up the Middle Fork as 
a fish could get from Flathead Lake. This stream borders the 
Continental Divide on the west.

Stillwater River Drainage

Alder Creek-Good Creek, T. 31 N., R. 25 W., Sections 3 and 9. Eastern 
brook trout and cutthroat, suckers? Planted in 49 and 50 with 
cutthroat. Migratory within the Stillwater River most likely.
Eastern brook trout dominate the fish population in September, at 
least. Cutthroat resemble Bunker Creek fish. Stream is open to 
fishing. Has lots of clearcuts in the upper Alder Creek drainage.

Griffin Creek, T. 30 N., R. 25 W., Sections 25 and 35. Eastern brook 
trout, suckers, and cutthroat, (planted in 1951 with cutthroat).
Fish probably migratory within the Logan Creek drainage above Tally 
Lake. Eastern brook trout dominate the fish population when sampled. 
Cutthroat comprised approximately 20% of the fish population. 
Cutthroat have more the appearance of Flathead Lake fish than Good 
Creek cutthroat. (Logan Creek planted in 67, 68, and 69 with 
cutthroat. These fish could get into Griffin Creek.)

Hand Creek, T. 30 N., R. 25 W., Section 32. Eastern brook. Never 
^ stocked. No cutthroat. Shocked 100 yards of stream. Overstocked

with small brook trout.



NAHES AND LOCATION OF STREAMS 
SAMPLED ON THE FLATHEAD FOREST - 1972

North Fork of Flathead Tributaries
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Creek£ R. 21 V. » Section 29. Species present include 
whitefish, grayling, Dolly Varden, suckers, and cutthroat. Fish 
from Flathead Lake migrate into Big Creek to spawn. This drainage 
has been closed the entire year to all fishing since 1956.
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S^Coâl Creek, T. 34 I*, R. 21 W., Section 29. Species present include 
whitelish, Dolly Varden, grayling, cutthroat, squawfish. and 
suckers. Fish Migrate into Flathead Lake. This stream was closed 
to fishing in 1956 also. There appears to be excellent fish popu­
lation present.

T. 35 N., ti 22 W., Section 32. Cutthroat. Stocked in 
1953. Fish can migrate into the North Fork, however, they 
apparently stay in Hay Creek their entire life. This stream i3 
open to fishing. Males still ripe for spawning on 8/23/72. This 
drainage heavily eleareut with some increase in water temperatures 
documented. Fish population excellent; caught 20 cutthroat in 45 
minutes. No pictures available, as fish were caught very late in 
the day.

■*jfc /IWhale Creek, T. 36 N., R. 24 Section 36, Cutthroat Stream has
a natural falls, which prevents fish from the river entering the 
headwaters. Planted in 48 and 49, cutthroat; 1950, Dolly Varden; 
1951, Dolly Varden and cutthroat, and 1952 with cutthroat. Stream 
is open to fishing above Whale Falls, Male cutthroat were still 
ripe for spawning on 8/24/72. No Dolly Varden found above the Falls.

uchuck Creek. T. 37. N., R. 23 W., Section 33. Cutthroat and Dolly

Ö'*'
Varden only species recovered. Stocked in 1952 with cutthroat, 
may migrate upstream during high water, but, cannot move down­
stream in the lata summer and fall because the entire flow goes

~Lles.

Fish

m

underground ror severs.*.
^  \0

Snorted Bear River. T. 25 N., R. 13 W,, Section 16. This stream has 
' " wkitefish, Doily Varden, cutthroat, northern squawfish, and suckers. 

Cutthroat from Hungry Horse Reservoir migrate up to Dean Falls. 
Cutthroat appear similar to Hungry Horse Creek cutthroat. Silver 
fish with spotting over entire back. Whiteflsh and squawfish very 
abundant.

¿■fivaxtip Creek, T. 25 N., R. 13 W., Sections ;io
fish. F'TmTFëfr’ttr ba58 with cutthroetr'r^TIimesttftie fault in Section
21 blocks SSSSEelaiwr. (Stream was probably
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\b
S u n k e r C ^ k j  T. 24 N., R. 16 % „  Section 13* Cutthroat. (Mo 

stocking records.) Non-migratory fish taken above the Falls, 
îfales appear ready to spawn on 8/28/72. Fish have most of spots 
back by tail similar to Yellowstone cutthroat. Stream open to 
fishing. Excellent population; caught 11 cutthroat in lo minutes. 

H M H  Stinker Creek cutthroat look similar to Hay Creek cutthroat in 
jparkings and color.

>
I
3b'i

u

1 •+ 9
4  o'sS

%  f,, ■

..  ... II.. . . ' I| | III, ff Y I fit.H i 1.1 W ? ". . 5 1 T H 5 E1
dry a 'strurfi3lstance from the Sgqtlt ■-Fuik;r=;̂ eve-r- stocked*«^

£  Harrison Creak, T. 24 N., R. 14 W. ', Section 10. Squawfish, Dolly Varden, 
* and cutthroat - never stocked. Migratory fish from the South Fork. 
Fish did not appear ready to spawn. Very similar to Spotted Bear 
fish. Stream fished very heavily near the South Fork.

70Jfc Unner Twin Creek. T. 26 K., R. 16 Vi., Section 22. Cutthroat only, 
JU!* U planted 48, 49, and 50. lion-migratory above falls. Fish appear

to have spasmed earlier than other streams. Stream open to fishing 
and has good population.

î %7 
3SYC*
t
•f*fMiddle Fork of Flathead River

A/» t
u 2*>,r

3 3 . 3
V/,3 ' / t 4, é

9.1

Puzzle Creek, T. 28 N., R. 13 , Section 3 and 10. Dolly Varden,
whitefish, cutthroat - never planted; migratory fish from the Middle 
Fork drainage. Stream closed to fishing and has a poor cutthroat 
population. Dolly Varden soawners from Flathead Lake utilize Puzzle 
Creek. Found very few cutthroat on July 12. Population had in­
creased when checked again on September 6, 1972.

26 N., R. 12 W., Section 24, 9/15/72. Dolly Varden 
Migratory fish. Many Dolly Varden spasraers in the \

1 Creek. T. 26 N., R. 11 W., Section 15. Dolly Varden and 
cutthroat. Planted in 1952 with cutthroat. Migratory population 
Fish population dominated by Dolly Varden when sampled.
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^  Basin Creek, T. 25 N., R. 11 V., Section 5. Uhitefish, Dolly Varden,
.1 ~ut€Eroat. Migratory. This is about as far up the Middle Fork as

a fish could get from Flathead lake. This stream borders the 
&*VCi<i~) Continental Divide on the west.

Stillwater River Drainage

t

■Griffin Creek, T. 30 K  R. 25 W., Sections 25 and 35. Eastern broo* 
^ “ tr o u C “̂ e r s ,  and cutthroat, (planted in 1951 with cutthroat).

* l*6*Fish probably migratory within the Logan Creek drainage above Tally
t$t*! Lake, Eastern brook trout dominate the fish population when sample! 
» r t % Cutthroat comprised approximately 20% of the fish population.

1 Cutthroat have more the appearance of Flathead Lake fish than Good 
' i> 1 Creek cutthroat. (Logan Creek planted in 67, 68, and 69 with
^ cutthroat. These fish could get into Griffin Creek.)

-¿L»**' . .• .
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Route 3, Box 274 
Bozeman, Montana 59715

December 17, 1973

Dr. Robert J. Behnke, Assistant Leader 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

We are mailing samples of cutthroat trout that were collected 
by Mr. Bill Hill. If you need any additional information, you 
can contact Bill at Box 296, Choteau, Montana 59715.

Sincerely,

LEROY ELLIG 
REGIONAL COORDINATOR

Regional Fisheries Manager

JJG: pij

cc: George Holton



CUTTHROAT SPECIMENS Collected by Bill Hill

Ref. No. 1
Haywood Creek (Pondera County) T28N-R10W—Sec21 
20 miles west of Dupuyer (on Blackfeet Indian Reservation) 
Tributary to No. Fk. Birch Creek - Marias Drainage 
No other species present.
Barrier present, CT above barrier.
Total lengths of specimens (inches) 7.k, 5*6 
Collected August 2, 1972 

Ref. No. 2
Sheep Creek (Teton County) T27N-R9W-Sec6
17 miles west of Dupuyer (| mile below Forest Service boundary) 
Tributary of Dupuyer Creek - Marias Drainage 
Brook trout also present .
Water temp bl°T, TDS 150 ppm NaCl
Lengths (in.) and weights (lbs.) of specimens* 6.7 0.13
Collected August 2, 1972 9»0 0.J2

10.8 0.59

Ref. No.y
So. Fk. Dupuyer Creek (Teton County) T27N-R9W-Sec35 
15 miles Southwest of Dupuyer ($ mile above Forest boundary) 
Tributary to Dupuyer Creek - Marias Drainage 
No other species present.
Barrier present, CT above barrier.
Water temp 47°F. TDS l^O ppm NaCl 
Length and weight of specimens* 6 . 5  0.09
Collected August 3* 19/2 7.5 0.15

9.0 0.25

Ref. No. h No.Fk. Dupuyer Creek (Teton County) T27N-R9W-Secl4
lb miles Southwest of Dupuyer (l| miles below Forest boundary) 

Tributary to Dupuyer Creek - Marias Drainage 
Brook Trout also present 
Water temp 46°F. TDS I7O ppm NaCl 
Length and weight of specimen* 9*1 0.J2Collected August 3, 1972

Ref, .J|p. 5 .
No. Fk. Little Badger Creek (Glacier County) T30N-RllW-Sec25
18 miles Southwest of Browning (| mile above Forest boundary) 
Tributary to Badger Creek - Marias Drainage 
No other species present. *
May be yellowstone cutthroat since this species occurs in Kiyo Lake 
on a side drainage and have access to the collection site.
Lengths and weights of specimens* 6.7 0.11
Collected August 31» 1972 7.8 0.17

7.5 0.14 
0.17 

9.9 O .38
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HELENA, MDNTANA 5 9 6 D 1

Welcome!

Dr. Robert J. Behnke, Assistant Leader 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521



UNITED STA TES  DEPARTMENT OF AGRICULTURE 
FO R EST SERV ICE

IDAHO P A N H A N D L E  N A T I O N A L  F O R E S T S  
(K A N IK S U .  C O E U R  D ’A L E N E  AND S T .  JO E )

C O E U R  D' A L E N E ,  IDAHO 83814

Dr, Robert Behnke
Bureau of Sport Fisheries and Wildlife 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

I am sending five samples collected from streams which have migration 
blocks. If most are pure strains, we have more pure westslope cut­
throat than I thought. There is nothing urgent about analyzing these 
samples. I may have a few fish from the Kootenai Drainage later this 
summer.

If you have any suggestions concerning my sampling, send me a line. 

Sincerely,

A D D RESS  R E P L Y  TO  
FOREST SUPERVISOR 

AND R E F E R  TO

2630
July 25, 1973

JIM COOPER
Fisheries Biologist



UNITED STATES
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISH ER IES AND W ILDLIFE

711 Central Avenue 
Billings, Montana 59102

October 12, 1973
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Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob:

VLAcrrxÄ'/

Thank you very much for the reports on rare and endangered species.
At this time my discussions with many of those who have worked with 
Westslope cutthroat trout in this area have only served to confuse me 
and I am hopeful that you will eventually be able to clear up the taxo­
nomic confusion that now exists.

By copy of this letter I am requesting that Bob Piper of Bozeman Fish 
Cultural Development Center send to you copies of those portions of 
our reports dealing with propagation of Westslope cutthroat trout.
Most of the cutthroat trout that we have available from Bureau hatcheries 
in Montana are used in stocking programs on the Flathead Indian Reser­
vation. If you wish, we can provide stocking records over the past 
several years which will note exactly where hatchery produced fish were 
placed.

Sincerely,

Jack D. Larmoyeux 
Hatchery Supervisor

cc: Bob Piper, Bozeman FCDC, Bozeman, MT
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UNITED STATES
DEPARTMENT OF THE INTERIOR 

F IS H  A N D  W IL D L I F E  S E R V I C E
ft ^BU R EA U  OF SPORT FISHERIES AND WILDLIFE

r " ?  C  Rshei7  Mgf. Biologist
Bureau of Sport fisheries & Wildlife 8 
Adams Block, Room 1 
f .  p . Box 5« £ ffic  — B U S  I
lwtt$peJI# Montana



U N IT E D  STA" 
D E P A R TM E N T OF THF

FISH A N D  WILDLIFE S E  F 
BUREAU GF SPORT FISHERIÉS iN f

Post Office Box 56? 
Kalispell, Montana

Fort Collins, Colorado 80521 

Dear Dr. Behnke,

During the past year I have had the opportunity to caMfëjt fish 
specimens from the Pacific and Hudson Bay d r a i n a g e a ^ ^ ^ a n a . 
Sampling of the Hudson Bay drainage (Kennedy Cre^Foi^î'aÆ ; Divide 
Creek) has not., yielded cutthroat specimens to
that cutthroat trout currently'inhabit this sys^mfwiÿ^«fehfi i,|ae} 
feet Indian Reservation and even though no s p e c o b t a i n e d  
in that area during 1972 a continuing effort for éditéetion is plannee,

Sampling in the Flathead drainage of the Flathead Indian Reservation 
area has yielded a number of cutthroat specimens over the years. I 
am specifically interested in the taxonomy of cutthroat specimens 
from several small drainages but only possess specimens from two cf 
these drainages* Cutthroat trout specimens from Revais and Crow 
Creeks are being mailed to your Unit for reference.

I realize that you have never expressed interest in obtaining fish 
specimens through our Kalispell Montana Office. Hopefully, the sun 
mission of the above cutthroat to your laboratory will be acceptas!.*.

%

s§
Dr. Robert Behnke
Colorado Cooperative Fishery Unit
Colorado State University !

m
Sincerely yours

4

Tarry C. Peterson;"
Fishery Management Biologist

* #
#



UNITED STATES
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISH ERIES AND W ILDLIFE  

COLORADO COOPERATIVE FISHERY UNIT 
COLORADO STATE UNIVERSITY 

FORT COLLINS, COLORADO 80521

February 28, 1974

Mr. George Holton
Montana Department of Fish and Game 
Helena, Montana 59601

Dear George;

I received several reports regarding Hungry Horse Reservoir and Flathead 
Lake cutthroat trout. Many thanks. We*11 incorporate some generalized 
life history and ecology data in the thesis on westslope cutthroats.
Which reminds me that there is really a paucity of detailed information on 
their ecology in various environments. Has any thought been given to 
expanding the Hungry Horse investigations to obtain data on feeding habits 
and degree of niche separation and overlap with the Dolly Varden, whitefish 
and suckers? What you need to know for intelligent management and effective 
utilization of hatchery raised fish would be: is natural recruitment fully 
adequate to maintain the Hungry Horse Reservoir cutthroat trout fishery 
at maximum levels (if so, then adding hatchery raised trout would be like 
pouring water into a bucket already full)? If not, what size fish stocked 
at what time and in what place, would provide the best return per dollar 
invested? Do you have any data on the contribution to the catch from 
stocked trout vs wild trout in the Hungry Horse fishery?

I received an abstract from Gary Reinitz. His conclusions support ours that 
the westslope and eastslope cutthroat are very similar and both are distinct 
from Yellowstone cutthroat. Reinitz has gone a step too far however, in the 
implication that the westslope cutthroats is more closely related to the 
rainbow trout than it is to the Yellowstone cutthroat trout. I suspect he 
based this on analysis of the esterase enzyme, which is subject to rapid 
evolutionary change and convergent evolution— much like the phenomenon 
that lacustrine populations of a species tend to increase the number of 
gillrakers (given several thousand years of isolation). This type of 
character (rapid evolutionary change and convergence) can lead to highly 
erroneous conclusions on relationships and taxonomy. I just thought I 
should tell you this so you aren't led to make a statement or give a news 
release that "modern technology" demonstrates that westslope cutthroats are 
derived from £. gairdneri and not £H clarki. Enclosed is a copy of my 
letter to Reinitz. You note Gary is looking for a job and I suggest he 
contact you if he already hasn't. I also suggest that a group interested 
in Montana native trout might be assembled at the Montana Academy of 
Sciences meeting for a session.

I haven't seen the cutthroat from Little Belt Creek. I note that Hanzel 
listed rainbow from the creek and cutthroat from two tributaries. A
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sample from a t r ib u ta r y  o f  th e  Ju d ith  R iv e r , n earb y , a re  obvious h y b rid s ,
So b e fo re  an in tro d u c tio n  i s  made in to  a b arren  stream  i t  would be a good 
id ea  to  send a sample down to  check th e  p u rity .-

Y e s , I  would l ik e  to  review  and e d i t  V in c e n t's  p a p e r. I t  looks l ik e  h is  
work i s  f i n a l l y  b earin g  f r u i t  a f t e r  a l l  th e se  y e a r s .

As I to ld  you in  my l a s t  l e t t e r  I  w il l  be re s ig n in g  from th e  Bureau. I
have no firm  commitments fo r  th e  f u tu r e . My d e s ir e  to  co n tin u e  working
w ith r a r e  t r o u t s ,  which ju s t  co u ld n ’ t  be done i f  I  a cce p te d  a t r a n s f e r ,  
led  to  my d e c is io n . T his a c t io n  has cdused some people to  view th e  s i tu a t io n  
as sim ply in c r e d ib le  (w ith which I  must a g r e e )— th a t  th e  Bureau o f  S p ort 
F i s h e r i e s ,  who i s  charged  w ith  p r o te c t io n  and re s e a rc h  on r a r e  and endangered  
f i s h e s ,  i s  fo rc in g  th e  te rm in a tio n  o f  t h e i r  only  employee a c t i v e l y  doing  
re s e a rc h  on r a r e  f i s h e s ,  b ecau se he wants to  co n tin u e and expand t h i s  work.

I am alw ays th e  o p tim is t  however, and th e  s i tu a t io n  may not be as  b leak  as
i t  a p p e a rs . In f a c t ,  i t  i s  p rob ab le th a t  I can co n tin u e and expand my work 
and do more fo r  r a r e  f is h e s  as a non-Bureau em ployee. I  b ase  t h i s  on th e  
1973 Endangered and T hreatened S p e cie s  A c t, P .L . 9 3 -2 0 5 , which p ro v id es  
s tro n g  in c e n tiv e s  f o r  s t a t e s  (o r groups o f con tigu o u s s t a t e s  to  implement 
t h e i r  own program f o r  th e  management and p re s e rv a tio n  o f  a l l  sp e c ie s  
deemed th re a te n e d  w ith in  t h e i r  b o u n d aries. I f  a s t a t e  d evelops an a cce p ­
ta b le  program th ey  may r e c ie v e  f e d e ra l  funds to  co v er 2 / 3 - 3 / 4  o f th e  c o s t s  
o f a d m in iste rin g  t h i s  program (r e s e a rc h , managment, g^Ind a q u is i t io n , e t c . )  
Colorado may be e l l i g i b l e  f o r  $ 3 0 0 ,0 0 0  in  f e d e ra l  funds under t h i s  law .
I f  a s t a t e  f a i l s  to  a c t ,  th e  f e d e r a l  government assumes c o n tr o l  o f  th e  
program . S ta te s  in  th e  Rocky Mountain re g io n  a re  in  th e  fo r tu n a te  p o s it io n  
th a t  s e v e r a l  su b sp ecies o f n a tiv e  t r o u t  a re  th re a te n e d  (su b sp e cie s  a r e  
t r e a te d  e q u a lly  as  sp e c ie s  under th e  la w ). T his means th a t  r e s e a r c h  and 
re co v e ry  program s f o r  th e s e  t r o u t s  a re  e l l i g i b l e  f o r  f e d e r a l  funding and 
can a ls o  be worked in to  th e  re g u la r  f i s h e r i e s  managment p lan s o f  th e  s t a t e .  
F o r exam ple, Montana and Idaho may jo in  in  a p r o je c t  on w estslo p e  c u t th r o a t  
and Montana and Wyoming on e a s ts lo p e  c u t th r o a t .

The most obvious way f o r  a s t a t e  to  develop a v ia b le  p lan  f o r  th re a te n e d  
f is h e s  would be by c o n tr a c t in g  f o r  re s e a rc h  w ith  a U n iv e rs ity  and w ith  my 
p a s t  e x p e rie n ce  and p re se n t involvem ent I  b e le iv e  I  am b e s t  q u a lif ie d  to  
handle th e se  p r o j e c t s .  T his would e n t a i l  com plete docum entation o f  a l l  
p o te n t i a l ly  th re a te n e d  f i s h e s ,  game and non-game. The g e o g ra p h ica l a re a  
I  am co n sid e rin g  i s  l a r g e ,  th e  th re a te n e d  f is h e s  numerous and th e  problem s 
many. P r e s e n t ly ,  Dr. R ich ard  W allace o f  th e  U n iv e rs ity  o f Idaho i s  on 
s a b b a tic a l  le a v e  and working h ere  w ith  me and th e  s tu d e n ts  on th e  s y s te m a tics  
o f th e  w estslo p e  c u t th r o a t .  We have stan d a rd iz e d  our methods and tech n iq u es  
o f  making co u n ts and measurements o f specim ens so our d a ta  i s  re p e a ta b le  
and in te rch a n g e a b le . T his w i ll  a llow  Dr. W allace to  su p e rv ise  s tu d ie s  
s im ila r  to  my own a t  th e  U n iv e rs ity  o f Idaho and in  th e  fu tu re  i t  i s  l ik e ly  
we would work as a team to  ta c k le  la r g e  s c a le  p r o je c t s  such as our p re se n t
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c o o p e ra tiv e  v en tu re  on th e  w estslo p e  c u t t h r o a t , where th e  s p e c ie s  c r o s s e s  
s t a t e  b o u n d aries. Once th e  sy ste m a tic  re s e a rc h  i s  com pleted , pure s to ck s  
can be s e le c te d  fo r  r e - in tr o d u c t io n s  in  c o o p e ra tiv e  program s w ith  fe d e ra l  
a g e n cie s  such as th e  F o r e s t  S e r v ic e , Park S e r v ic e , and B.L.M . T his would 
be a stro n g  le v e r  to  have th e se  a g e n cie s  i n s t i t u t e  good h a b ita t  managment 
p lan s in  a re a s  s e le c te d  to  r e s t o r e  o r p r o te c t  a th re a te n e d  s p e c ie s .

Another v en tu re  I  am p roposing i s  to  develop a  s e r i e s  o f brood s to ck  ponds 
on C .S .U . lan d s to  hold pure s to c k s  o f s e v e ra l  forms o f th re a te n e d  w estern  
t r o u ts  (See e n clo sed  a b s t r a c t  o f  ta l k  p resen ted  to  C .S .U . Experim ent S ta t io n  
R esearch  C o n fe re n ce ). These ponds would be d esigned to  produce 1 0 0 ,0 0 0  to  
1 ,0 0 0 ,0 0 0  eggs p er y e a r  f o r  p ro p ag atio n  to  e s ta b lis h  new p o p u latio n s and 
f o r  e c o lo g ic a l  e v a lu a tio n  to  o b ta in  d a ta  on t h e i r  p o te n tia l  r o le  in  f i s h e r ie s  
management. I  b e l ie v e , i f  th e  s t a t e s  in volved  c o n tr ib u te  to  th i s  p r o j e c t ,  
we can tak e  and sh ip  eggs f o r  a th re a te n e d  f is h  program more eco n o m ically  
than th e  s t a t e s  can do i t  in d iv id u a lly — and p rovid e b a s ic  in fo rm atio n  on 
th e  e c o lo g ic a l  p o te n tia l  o f  th e se  t r o u t  a t  th e  same tim e.

The s t a t e s  must submit th re a te n e d  s p e c ie s  p lan  to  th e  Dept, o f  I n t e r i o r  
w ith in  about a y e a r (November 2 8 , 1974 in  C o lo ra d o ). Are Montana F is h  and 
Game a d m in is tra to rs  and com m issioners f u l ly  aware o f  th e im p lica tio n s  o f  
th e  1973 Endangered and T hreatened S p ecies A ct? I  w i l l  go to  Denver on 
A p ril 1 fo r  a m eeting where I hope to  g e t  th e  l a t e s t  word on th e  implementa­
t io n  and ra m if ic a tio n s  o f t h i s  a c t .

I am hoping th a t  I can o rg a n iz e  re s e a rc h  on r a r e  f is h e s  to  p rovid e inform a­
tio n  to  v a rio u s  s t a t e s  and h elp  th e se  s t a t e s  develop and run t h e i r  programs 
based on f in a n c ia l  su p p ort c o n tra c te d  through th e  u n iv e r s i ty  and funded 
under th e  1973 Endangered and T hreatened S p ecies A ct.

S in c e r e ly ,

Robert Behnke

RB: w

E n clo su re s



T H E  U N I V E R S I T Y  O F  M I C H I G A N

ANN ARBOR, MICHIGAN, U. S. A. 4 8 1 0 4
M USEUM  O F  Z O O L O G Y

May 23, 1974

Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob:

Thank you v ery  much f o r  w ritin g  to  Fred  K irch e is  about Sunapee t r o u t  in t r o ­
d u ctio n s . I  a p p re c ia te  your tak in g  c a re  of t h i s .

About two weeks ago I  had a l e t t e r  from Tony E c h e lle  s t a t in g  th a t  he had 
j u s t  re ce iv e d  and se n t back to  the e d ito r  g a lle y  p ro of of th e Cyprinodon 
bovinus p ap er. Presum ably, th e r e f o r e , th is  w i l l  be out th is  coming summer.

Clark was a bit mixed up on who is describing what species of Cyprinodon 
but I donft blame him. Tony will describe the Pecos pupfish but I have no 
idea what is the status of the manuscript. I intend to describe the Devil’s 
River pupfish but there is no manuscript yet. Doug Jester prepared a life- 
history paper of the Tularosa pupfish which was to go along with the descrip­
tion of this new species by myself and Echelle. Our paper was accepted for 
publication in the Southwestern Naturalist but Doug’s was rejected. I have 
heard nothing from the editor for over a year so I don’t anticipate that the 
description of the Tularosa pupfish will appear in that journal before 1975 
or even 1976.* They appear to be even farther behind in publishing manu­
scripts than is COPEIA (a letter just received from Clark Hubbs states that 
the 1975, No. 3, issue of COPEIA is already filled).

We w il l  be glad  to  have the tr o u t  specim ens although I  am not q u ite  su re  
what you mean by the p ro v is io n a l d e sig n a tio n  o f a type specim en fo r  Salmo 
c l a r k i  a lv o r d e n s is . Our ca ta lo g u in g  system  is  such th a t  i f  you a re  not 
su re  you wish to  use th is  specim en fo r  the h o lo ty p e , then we w ill  e n te r  
the d a ta  in  p e n c il  so i t  can be changed when your m an u scrip t is  com pleted.
Do you have some kind of a rough e s tim a te  as to  when th a t  m ight be?

I  am much in te r e s te d  in  what you say about the su b sp ecies of Salmo c l a r k i , 
and am p leased  th a t  you were a b le  to  g e t good m a te r ia l  of th is  sp e c ie s  
from th e South Saskatchewan R iver b a sin . What you say about th e in v asio n  
of Salmo g a ird n e r i  and the appearance of genes of th a t  s p e c ie s  w ith in  
p o p u lation s o f Salmo c l a r k i  makes a l o t  of sen se in  e x p la in in g  th e p e c u lia r  
s c a le  and o th e r counts reco rd ed  by Evermann and G ilb e rt in  th e i r  e a r ly  
in v e s t ig a tio n s  of th e t r o u t  of the upper Columbia b a sin . Your re fe re n c e  
to  th e se  specimens as probably re p re se n tin g  redband tr o u t  is  an in t e r e s t in g  
su g g e stio n  to  ponder. I  am wondering w hether th is  group m ight re p re s e n t  
a com plex.

When may we e x p e ct to  see  a pub lish ed  d e s c r ip tio n  of the un d escrib ed  f in e -  
sp o tte d  c u t th r o a t  t r o u t  of the upper Snake R iv e r?  This form has been known

x
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to scientists and fishery biologists for almost 15 years and I would hope that 
the description would be forthcoming soon. We have a fine collection of it 
here and if there is anything I can do to expedite getting it described let 
me know. But remember I am still on sabbatical leave and will not be doing 
any research other than that on Mexican fishes until September 3, at which 
time this leave terminates. I will be leaving here on June 16 for the Ottawa 
meetings and will then go back to USNM for the rest of the summer. If there 

H is anything there in the way of trout specimens that I can check let me know.
I did find perhaps the only extant specimen of the native trout that once 

f occurred in Deep Creek, Utah. The specimen is FMNH 260, collected by Yarrow 
\ in August, 1884. It is in a jar catalogued as Salmo mykiss., Unfortunately 
\the specimen was once badly dried; it is about 134 mm S.L., has at least 32 

j Jbasibranchial teeth and at least 12 gill rakers on the lower rim plus one 
/in the angle plus an undetermined number on the upper limb. It looks as if 

1 / the specimen were received (or catalogued) in December, 1895; it came as a 
I gift from USNM. I obtained these data on April 26, 1974, when I was visiting 
/ FMNH.

Sincerely,

R obert R. M ille r  
C u rato r o f F ish e s

RRMrmw

c c :  C arl L. Hubbs



R. R. M ille r
THE UNIVERSITY OF MICHIGAN 

MUSEUM OF ZOOLOGY  
ANN ARBOR, MICHIGAN, U. S. A. 48104
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state of Utah

D IVISIO N  O F W IL D L IFE  R ESO U R C ES
1596 West North Temple / Salt Lake City, Utah 84116/ 801-328-5081JOHN E. PHELPS 

Director

December 12, 1974

Dr. Robert Behnke 
Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

We understand that you have the most complete accumulation of 
information on cutthroat trouts of the Great Basin. To allow 
the Division to maintain an up-to-date position and best carry 
the responsibilities of management, we are interested in 
acquiring the knowledge now available regarding the species and 
subspecies in the Great Basin. We would very much appreciate 
receiving the information that is available through your work 
and your conclusions and thinking on this group as it now stands.
We would be happy to obtain any reports, papers, significant 
presentations, or the sources of such, prepared by you or fellow 
w o r k e r s .

A  few (but by no means all) of the questions we have relate to 
the presently known locations of alleged Utah cutthroat. We also 
understand that there are known populations of alleged Colorado 
River cutthroat from California, Wyoming, and Colorado other than 
the Utah location on Little West Fork Blacks Fork River. We under­
stand considerable information is available on the meristematic 
and genetic characters of these two fishes and the Snake Valley 
cutthroat, and that you feel a subspecies in western Utah and 
eastern Nevada (Snake Valley cutthroat) is justified.

I realize that these types of requests often entail a considerable 
amount of time and effort. However, since the material may be 
useful to us, we will appreciate any effort you can make to provide 
the data requested.

Sincerely,

John/B\ Phelps, Director

Donald Andriano 
Chief of Fisheries

GOVERNOR 
Calvin L  Rampton

DEPT. OF NATURAL RESO URCES  
Gordon E. Harmston 

Exec, Director

WILDLIFE BOARD 
Dr. Paul Stringham Chairman 

Lewis C. Smith Roy»L. Young
Leland $. Swaner Leslie j. Anderson
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May 3» 1974

M r . Bob Behnke 
Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colo.

Dear Bob:

Thanks for the information on the Pyramid trout and 
for your comments on the hatchery vs wild trout question.

I wonder if you would give me permission to send 
copies of the letter to Withers Cool and lack Grieb, or 
in lieu of that, have you write your own letter to those 
two men. Coming from a man who commands the respect you 
do in fisheries circles, the comments might sink in.

Let me know what you think of the idea.

Sincerely,
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A s m m h  f a m i
Helena, Montana 59601 
May 6, 1974

Dr. Robert J. Behnke 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob:

It was good seeing you Saturday. I am extremely sorry I didn't have 
more time to get together with you, Dr. Wallace, John, Jim and Dave. I had
talked to John and knew he and Jim were on the program. However, I did not
realize anything had been firmed up on your coming or that Dr. Wallace would 
accompany you. By the time I realized you were there I was completely bound 
up with a commitment to judge student papers, and a noon meeting of bird counters 
from across the State. And then, of course, the Montana Academy of Sciences 
meeting lasted until 4:30 p.m. instead of terminating in early afternoon as 
in previous years. I regret we did not have an evening meeting or even one 
on Sunday morning and feel that¿getting together with you was indeed an op­
portunity missed. This is particularly true since we are now trying to get
a nongame and threatened species program underway due to the impetus given 
by the new Federal law.

As you know, I am a member of a group headed by Dr. Bill McConnell and Dr. 
Eric Bergersen that is exploring the application of computer modeling to 
lake management. I assume this will involve a trip to Fort Collins sooner 
or later. Perhaps at that time we could have a meeting on Montana cutthroat.
We most appreciate the fine work you and your students have done on cutthroat 
taxonomy.

Kindest personal regards,

GEORGE'D . HOLTON
ASST. FISHERIES DIVISION ADMINISTRATOR

GDH/pl
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Welcome!

DR, ROBERT J. BEHNKE 
COLORADO STATE UNIVERSITY 

FORT COLLINS, COLORADO 80521



Dept, of Zoology 
University of Ulontana
IT lisso u la , n flontana 59801 

(406) 243-0211

Dear Dr. B'ehnke,
I received your letter this morning and I understand the 

point you are making. I am fully aware of the problems of 

denoting the phylogenetic affinities of trout merely on the 

basis of a few characters whether they be biochemical or 

morphological. However, when serum protein frequencies were 

examined with complete disregard for esterase frequencies 

the same affinity of westslope cutthroat trout for rainbow 

trout was noted. It is for this reason that the relationship 

was emphasized. I will send you a complete copy of my thesis 

next week as the printing service has informed me that it should 

be available this Friday. I hope once you have read it that 

many of the misunderstandings that we have had in the past 

will be cleared up.

I would be very interested in having an informal discussion 

on the native trout of Montana. I am going to try to attend the 

meeting in Bozeman if time permits and I will look forward to 

speaking with you then. Also I would appreciate it very much 

if you would send me a copy of the thesis or report that deals 

with the trout that I collected for the Forest Service in the 

summer of 19 7 2 which were subsquently sent to you.

Sincerely y o u r s ,

ccj G. Holton
Gary Reinitz
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Helena, Montana 59601 
February 20, 1974

Dr. Robert J. Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob:
I am enclosing a copy of our D-J report F-34-R-6 Job Ill-a, and have asked 

our people at the regional office in Kalispell to send you copies of other reports 
on westslope cutthroat.

I do hope you make the Montana Academy of Sciences meeting. Gary Reinitz has 
completed his study at the U of M so this meeting would be an excellent time to 
evaluate what has been accomplished and set our future course.

A copy of our guidelines for planting catchable trout in streams is enclosed. 
Vincent's paper on the Madison-0'Dell study is in the second draft stage.^ We are 
going to polish it up a bit more and then send it to several fisheries scientists 
across the country for review. Would you have the time and inclination to take a 
good, hard look at it? If so, we'd gladly send you a copy of the review draft.

Your idea of using ponds and reservoirs in reclaimed strip-rained land for re­
search on native trouts may have potential. Some coal companies have already in­
cluded ponds in their reclamation contracts, apparently feeling this is an easy 
out. If there are a great number of ponds, we certainly won't be able to manage 
them all with catchables so using some for experimental ponds may well be feasible.

I am glad to hear you plan to stay at CSU. Incidentally, Dick Johnson our 
fisheries manager at Great Falls wants to establish a population of pure strain 
native cutthroat in South Fork Birch Creek above an existing fish barrier. To our 
knowledge, there have never been trout above this barrier. He plans to gather 
stock for transplanting from Little Belt Creek. Little Belt Creekisin 9- remote 
area and has never been stocked, so^as far las-we can tell the cutthroat here are 
uncontaminated. If we were able to get a sample, would you be able to examine them 
for us and give your opinion as to their purity?

Kindest personal regards,

GEORGE D. HOLTON
ASST. FISHERIES DIVISION ADMINISTRATOR

GDH/pl 
E n d s .



MONTANA DEPARTMENT OF FISH AND GAME 
FISHERIES DIVISION

JOB PROGRESS REPORT 
RESEARCH PROJECT SEGMENT

State Montana Title Reservoir Investigations
Project No. F-3à-R- 6 Title Life History Studies of Westslope Cutthroat
Job No. Ill-a trout
Period Covered July 1. 1971 through June 30. 1972

ABSTRACT

A fish trap was operated on Hungry Horse Creek from May 25 through July 
27, 1971* An estimated 703 adult westslope cutthroat trout (Salmo clarki subsp.) 
entered the creek for spawning. The 1971 spawning run included 1 3 1 repeat 
spawners that had spawned in Hungry Horse Creek in 1958, 19 6 9 or I9 7 0. Down­
stream escapement of spent fish was 256 including $2repeat spawners. The 
downstream trap also caught 1 ,9 5 1 juvenile cutthroat trout as they moved toward 
Hungry Horse Reservoir.

Sex ratio of the adult fish was 1.0 males to 6.2 females. Several females 
caught in the downstream trap were examined internally and found to contain 
eggs starting to he reabsorbed. Concern is expressed that insufficient adult 
males may be present. Sex ratio of cutthroat trout gill netted in the reser­
voir in 19 7 0 was determined to be 1.0:1.8 males to females while sex ratio of 
10 3 outmigrant juveniles caught in 1 9 7 1 was determined to be 1 .0 :1 .9 .

The wooden inlet structure regulating flows into the bypass channel was 
replaced with a concrete structure.

An upstream-downstream fish trap has been operated in Hungry Horse Creek 
annually since 1 9 6 8. Numbers of westslope cutthroat trout spawning in Hungry 
Horse Creek and numbers of outmigrant juvenile fish leaving the creek during 
the period of peak outmigration have been determined yearly. The long term 
objectives of this project have been to delineate some of the spawning and 
rearing characteristics of the westslope cutthroat, their movement patterns in 
the reservoir environment and the reservoir population of cutthroat trout.

BACKGROUND



OBJECTIVES

The objectives of this job were to: (1) determine numbers of adult cut­
throat spawning in Hungry Horse Creek, (2) determine downstream escapement of 
spent adult fish, (3) determine downstream escapement of juvenile cutthroat 
trout during period of greatest movement, (ij.) correlate upstream and downstream 
cutthroat movement with stream volumes and temperatures and (5) replace the 
wooden bypass channel headgate with a concrete structure and perform other 
needed maintenance.

PROCEDURES

The upstream fish trap was operated continuously from May 2$ through June 
26, 1971* Adult fish captured were measured in total length, sexed, had scale 
samples taken (some fish), were examined for identifying marks and released 
upstream. Spent fish released from the trap in 1968, 1969 and 1970 were each 
given a fin-clip or tag singular to that year. Captured repeat spawners bear­
ing a tag would, in addition, be given a fin-clip signifying the year. As an 
example a fish re-entering the trap to spawn in 1971 could have a fin-clip 
from 1968, plus a jaw-tag and fin-clip from 1969 plus another fin-clip from 
1970.

Juvenile fish released from the downstream trap in 1969 ancL I97O were 
marked by fin removal or jaw-tags. The jaw tags were color coded or numbered 
so that they were different from tags used in spent adult fish. Pin-clips 
were selected so that chance of mixing between the juveniles a n d  spent adults 
would be minimized. Noting of marks and tags on fish in 1971 enabled project 
personnel to determine fish that were first-time spawners in Hungry Horse 
Creek, spawners marked as smolts returning to the natal stream to spawn or 
repeat spawners.

In  1971> a d u lt f is h  en te ring  the upstream tra p  were marked by removal o f 
the r ig h t p o s te rio r t ip  o f the p re -m a x illa ry  bone.

The downstream trap was placed into operation and fished continuously 
from June 18 through July 27, 1971« Spent adult fish caught were measured, 
sexed and examined for identifying marks. If a fish carried a combination of 
marks which included the pre-maxillary clip, it was released downstream. Pish 
with only the pre-maxillary clip were tagged with a numbered jaw-tag and released. 
All adult trout were given a pre-maxillary clip either passing upstream or 
downstream and a numbered jaw tag passing downstream.

Juvenile trout caught in the downstream trap were enumerated and released 
downstream. A large sample were measured for total length. A total of I0I4. 
were killed and sex determinations made.

Stream temperatures through the period of trapping were collected using a 
31-day continuous recording thermograph. Stream volumes during the same period 
were obtained from a U.S. Geological Survey continuous flow recorder. These 
data will not be included in this report but are on file at Regional Headquarters, 
Montana Department of Pish and Game, Kalispell, Montana.

- 2-



FINDINGS

The upstream trap was fished from May 25 through June 26, 1971 and the first’ 
ripe adult cutthroat trout was captured May 26th. A total of 81 males and 562 
females (determined by external characteristics) \irere captured by the upstream 
trap and the estimated total run was calculated to have been 97 males and 606 
females. The estimated total spawning population was calculated from the ratio 
of unmarked to marked (pre-maxillary clip) fish caught in the downstream trap.
Spent fish caught in the downstream trap totaled 256. There were 30 males of 
which two were unmarked and 226 females of which 16 were unmarked.

Male fish averaged 13.8 inches total length and ranged from 9.0 to 16.2 inches 
Females averaged 14.1 inches and ranged from 12,4 to 16.1 inches total length. 
Average size of the females and range of size of females and males conformed 
closely to data collected in 1970» Average size of the males measured in 1971 
was 0.3 inches smaller than that found in 1970.1/ It was noted that in 1971 most 
of the males were either less than 13.0 inches or larger than 15.0 inches, Most 
of the female fish were closely arrayed around1the average size.

Sex ratio of the 1971 spawning run was calculated to be 1.0 males to 6.2 
females. Several female fish were caught in the downstream trap in mid- 
late July that had not spawned or that appeared to be only partially spent. In­
ternal examination confirmed that they had not completed spawning and that eggs 
were being reabsorbed.

The percent of females in the cutthroat sex ratio of Hungry Horse Creek 
has been increased yearly. The sex ratio in 1963 was 1.0 : 1.8 males to females, 
compared te the I97I natio of 1.0 : 6.2. No logical explanation can be given 
for this change. Gill netting in the reservoir in 1970 yielded a ratio of 1.0 :
1.8 for both immature and mature fish, Sexing of 104 outmigrant juveniles 
caught by the Hungry Horse Creek downstream trap in 1971 resulted in a sex ratio 
of 1.0 s 1.9 males to females. Size of juveniles examined ranged from 3 to 7 
inches total length.

Data collected in 1970 indicate that cutthroat trout spawning in Hungry 
Horse Creek exibited some alternate year spawning. This was further substantiated 
in 1971, Hie 1970 spawning run included 57 fish that spawned in 1968 and I970 in 
Hungry Horse Creek while the 197*1 spawning run included 57 £ish that spawned in 
1969 and 1971 in Hungry Horse Creek . 2 J

Little evidence has been collected to indicate that fish marked in Hungry 
Horse Creek spawn in other reservoir tributary streams except Emery Creek.
Creel census data collected during the opening two or three week-ends of angling 
included some fish caught at Emery Creek which has been marked at Hungry Horse 
Creek. Both creeks drain into the same reservoir bay and Emery Creek was a 
tributary of Hungry Horse Creek prior to impoundment of Hungry Horse Reservoir 
in 1952. . •;

— / Huston, Joe E. 1971» Life cycle studies of westslope cutthroat 
trout and mountain whitefish. Job Prog. Report, Federal Aid 
to Fish Restoration Project F-34“R-$> Montana Department of 
Fish and Game, Job Il-a, 7PP* mimeo.

2/ Ibid.
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The total spawning run was estimated at 1,003 fish in 1970 and 703 fislf in 
1971* Data on spawning populations prior to 1970 indicate a gradual decline in 
numbers of spawners but no year so dramatic as from 1970 to 1971* The 1971 spawn­
ing data indicate that poor survival, of cutthroat while in the reservpir may be 
a major cause of their decline.

An analysis of repeat spawning the following year by "new" fish spawning the 
first time in either 1969 or 1970 showed marked changes. A "new" fish is one 
that is spawning in Hungry Horse Creek for the first time. The estimated down­
stream escapement of "new" fish from the 1969 spawning run totaled 298 fish of 
which 182 returned to spawn in 1970. The return was 61 percent. A total of 
308 "new" fish escaped following spawning in 1970 but only 38 of these fish re­
turned to spawn in 1971» Return of these fish was only 12 percent; a decided 
reduction.

The potential for alternate year spawning was considered as a possible reason 
for the low return of the 1970 "new" fish in 1971• Preliminary analysis of the 
1972 spawning run data indicated that only about 56 "new" fish from the 1970 
downstream escapement spawned in Hungry Horse Creek in 1972 as alternate year 
spawners.

The 1970 spawning run included 239 fish (2i| percent) which were repeat spawn­
ers and ^6k (76 percent) which were "new" fish. The 1971 spawning run included 
131 (19 percent) repeat spawners and 572 (81 percent) "new" fish. These data sug­
gest no great change in make-up of the spawning run between "new" and repeat 
spawners. They do suggest a general decline affecting both groups of fish.

The most numerous age-groups as determined by scale reading in the spawning 
runs has been four year-old fish which migrated out of the natal stream at two 
years of age. The most numerous age-group of juvenile fish moving downstream 
out of Hungry Horse Creek into Hungry Horse Reservoir has been two year-old fish. 
The majority of fish entering Hungry Horse Creek for first-time spawning in 1970 
should have been from the juvenile outmigration of 1968 while "new" fish entering 
for spawning in 1 9 7 1 should have been from the juvenile outmigration in 1969 •

Capture of juvenile cutthroat during the peak of outmigration in 1968 was 
about 2,200 fish. The number caught during the same period in 1969 was about 
2,300 fish. These data would indicate similar downstream escapement between the 
years which with similar reservoir survival should have resulted in similar 
numbers of "new" fish entering the spawning run. However, as discussed above, 
the 1971 spawning run was markedly less than the 1970 run.

Operation of Hungry Horse Reservoir for flood control and production of elec­
trical power has changed. Prior to 1965 average annual drawdown was about 60 
feet. For the years of 1965 through 1971, average annual drawdown has increased 
to about 100 feet. Drawdown in these later years has also occurred at different 
times of the year than before 1965« Early years’ drawdown usually did not start 
■until November or December and filling was accomplished by late jfune. Time of 
drawdown since 1965 has varied from August to October and filling has not been 
completed -until early or mid-July.

The downstream trap was placed into operation June 18 and fished through 
July 27, 1971. A total of 256 spent, partially spent and unspawned fish were cap­
tured and released downstream. Of these fish 226 were females and 30 were males.

-k-



Spawning survival (For period from passing through trap going upstream until 
return to trap) for males was 31 percent compared to 37 percent for females. The 
downstream trap also captured 1,951 juvenile cutthroat trout as they moved down­
stream toward the reservoir.

In September 1971» the wooden headgate structure controlling flows into the 
bypass channel was replaced with a concrete headgate. The new structure is ten 
feet wide divided into two equal bays. The old structure was eight feet wide 
divided into two equal bays. The new structure is aligned with the stream so that 
additional bays can be added if needed. The new structure was also designed to 
draw water away from the main velocity barrier (which includes the fish trap) and 
insure fish passage after the velocity barrier is removed in fall 1972. Sound­
ness of the design will be determined in spring 1973»

EBCOMMEKMTIOKS

The Hungry Horse Creek fish trap should be operated to enumerate the upstream 
movement of adults into the creek for spawning and the downstream escapement of 
juveniles into Hungry Horse Reservoir in 1972. It is planned that this structure 
will be removed in early fail 1972 and the downstream trap will be operated up to 
the time of removal.

Work should be started on a final job report covering all activities on this 
project since 1963« It is expected that write-up of this report will entail work 
in fiscal yeans 1973 and 1974»

Hungry Horse Greek has considerable volume and velocity in the area of the 
trap site. Trap removal will be done in the best manner possible leading to the 
least environmental disturbance. It was noted in an Environmental. Impact State­
ment that some creek bottom disturbances were unavoidable. Work in the area may 
by needed in future years to stabilize channel characteristics.

Prepared by Joe E. Huston 

Date April 30, 1973

Waters referred to:

1-08358001
1-08886005



New York State Department of Environmental Conservation * Henry . i f  Diamond 
Commissioner

Fish Research & Development 
Ray Brook, New York 12977 
January 17, 1973

Dr. Robert J. Behnke 
Colorado Cooperative Fishery Unit 
102 Cooperative Units Building 
Colorado State University 
Fort Collins, Colorado 80521

Dear Dr. Behnke:

Thank you very much for the requested reprint and manuscript.

Enclosed are Job Progress Reports for a lake trout study and 
four brook trout studies relating to wild and hybrid «strains«. I 
am preparing a manuscript on the lake trout work and Walter Keller 
is doing likewise for co-authorship on the Black Pond brook trout 
work.

We are now evaluating two hybrid strains of brook trout in Black 
Pond under special regulations. 1972 has been our first year under
special regulations at Black Pond and we are encouraged by this ap­
proach for wild and hybrid (wild x domestic) strains of brook trout 
exposed to any quantity of fishing pressure.

I hope these reports help to fill you in on our work.

Sincerely,

Daniel S. Plosila 
Associate Aquatic Biologist

DSP/njk
Enes. (5)



D EPA RTM EN T OF FISH  &  GAME

January 28, 1974

Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear B o b :

Thank you for your assistance on the bibliography and its 
editing. We are qU ite satisfied with the finished product, 
only wish it had not taken so long.

I am enclosing several copies for your use and distribution.
Please see that your library gets a copy.

I have postponed my plans for graduate study for the time 
being. I have been working temporarily here for sport fish 
division, but will be leaving soon.

I have permanent job offers with ADFG in Homer and NMFS in 
Juneau or Kodiak. I have not decided on either yet. I would 
prefer a job as a biologist, but they are few and far between.
The ADFG job is as a technican in the saltwater rearing experiment 
and the NMFS job is as a marine enforcement agent.

I have not lost my interest in taxonomy and genetics, but 
see little future in jobs in the field.

Thanks again.

Sincerely yours,

James R. Dangel

P.S. Please send Ray Simon a copy as I have lost his address.



STATE OF CALIFORNIA— RESOURCES AGENCY RONALD REAGAN, Governor

DEPARTMENT OF FISH AND GAME
1416 NINTH STREET 
SACRAMENTO, CALIFORNIA 95814

January 22, 1973

Dr. Robert J. Behnke 
Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521

Dear Bob:

Thank you for the material on trouts of the Southwest and the reprint 
on Salmo platycephalus. The other reports on your list I would like 
to receive are the Gila and Apache Trouts (1967), New Information on 
Gila Trout (1970), and The Zoogeography, Systematics and Management 
of Cutthroat Trout (AFS, 1971). Thank you.

Sorry I forgot to define those abbreviations for you; however, you 
interpreted them correctly for all except one: SH f Shasta, SH = 
Steelhead trout.

How are you coming on your redband trout manuscript? Any plans to do 
any collecting of these or other threatened trouts in California this 
year? I plan to spend most of the summer in the field working with 
the regions on our threatened trout management programs. I'll try to 
keep you appraised of our progress and any significant developments 
that occur.

Sincerely,

Associate Fishery Biologist
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United States Department of the Interior 7240 (D-350)
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B U R E A U  O F L A N D  M A N A G E M E N T
D E N V E R  S E R V I C E  C E N T E R  

D E N V E R  F E D E R A L  C E N T E R .  B U IL D IN G  5 0  
D E N V E R .  C O L O R A D O  8 0 2 2 5

IN REPLY REFER TO

Mr. Robert Behnke
Dept, of Fishery & Wildlife Biology
Colorado State University IWAY 2 2 1S78
Fort Col Ions, Colo. 80523

Dear Sir;

The Bureau of Land Management has recently completed a two-year study 
of mechanisms affecting salt pickup and transport in surface runoff from 
rangelands, and possible means of reducing this salinity. Copies of the 
report are being sent to you for your use. Additional copies may be 
obtained by writing this office.

Investigations are continuing into diffuse sources of salinity of the 
Colorado River System from groundwater and possible means of control. 
Additional basic hydrologic information is continuing to be collected on 
small ephemeral watersheds in Colorado and Utah. This information will 
add to our present knowledge.

Yours truly

Director, Denver Service Center

Enclosure
"Salinity Report" ( I ) copy(s)

-pV-UT/Qv



IN REPLY REFER TO

United States Department of the Interior
BUREAU OF LAND MANAGEMENT 

D E N V E R  S E R V IC E  C E N T E R  
D E N V E R  F E D E R A L  C E N T E R . B U ILD IN G  5 0  

D E N V E R . C O L O R A D O  8 0 2 2 5

Dear Mr* Behnke:

Our present supply of report£BMM/YA/TR-78/0/, "The Effects of 
Surface Distrubance on the Salinity of Public Lands in the Upper Colorado 
River Basin" has been exhausted* The report, however, can be obtained 
from NTXS using the above-mentioned number*

I am sorry we could not be of service to you.

Sincerely,

H B l i


