COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1975

Dr. Joseph Nelson
Department of Zoology
University of Alberta
Edmonton, Alberta, CANADA

Dear Joe:

Thank you for the recent reprints. I can provide you some additional
abservations on hybrids between white and longnose suckers. In Colo.,
both species are naturally sympatric in the Platte and Arkansas drain-
ages of the Missouri basin. Both species are now well established in
the Colorado River drainage from introductions. I have never seen a
hybrid from their native waters, but the two species hybridized exten-
sively in Blue Mesa Reservoir on the Gunnison River. In looking over
the contents of a gillnet in 1968 from Blue Mesa Reservoir, I estima-
ted about 40% of the catch as hybrids (mo native species were present).
In the Gunnison River below the reservoir I have found hybrids between
the white sucker and flannelmouth sucker (C. latipinnis) and between
the white and bluehead sucker (C. discobolus)’

Enclosed are some reprints and a preliminary report on "westslope"
cutthroat trout. As you'll note, I would like to learn more hbatt
the cutthroat trout native to the South Saskatchewan drainage and
compare them with upper Columbia and upper Missouri samples.

Does the University of Alberta collection have any samples from
essentially pure populations of the cutthroat trout native to South
Saskatchewan drainage--or from the upper Columbia or Kootenay drain-
ages of B.C.? Ifso, I would like to arrange a loan of the specimens.

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1973

Dr. C. W. Andrews

Department of Biology

Memorial University

St. John's Newfoundland, CANADA

Dear Dr. Andrews:

Dr. Ron Ryder requested some of my reprints on salmonid
systematics for you. I had misplaced his letter and apolo-
gize for the delay.

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1973

Dr. Carl B, Schreck

Division of Forestry and Wildlife Sciences
Virginia Polytechnic Institute

Blacksburg, Virginia 24061

Dear Carl:

Dr. McConnell passed this gob announcement to me. I don't know how
urgent is your desire to leave V,P.I., but you might consider a posi-
tion such as the one at South Dakota State as an interim possibility
until a more ideal opportunity arose.

I know that Bob Raleigh wants to transfer and Jim Zuboy has written
here about coming back to C.S.U, which I interpret as sign of
trouble in Blacksbury.

We're all going out to Berkkdey on July 16, for two weeks. Are you
and the family going to be in San Francisco this summer?

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1975

Dr. Anthony A. Echelle

University of Oklahoma Biological Station
730 Van Vlect Oval

Norman, Oklahoma 73069

Dear Tony:

Enclosed is a copy of a lettdr to Clark Hubbs and some reports on
Texas fishes.

Can you bring me up-to-date on the status of Etheostoma lepidum?

I know you were working on a Publication describing subspecies.

How many subspecies should be recognized and how rare or restricted
is each?

Also enclosed is a reprint from Systematic Zoology. I don't be-
lieve I had yet received them from the publisher last fall when we 1
last communicated.

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1973

Mr. Fred Eiserman
Wyoming Game and Fish
188 Dahlia St,

Casper, Wyoming 82601

Dear Fred:

Enclosed is a copy of a letter to a rancher concerning his offer of
his ponds for experimentaliintroductions. Also enclosed is his letter
to George Dern which I believe Dern sent to you previously.

The red-banded trout in Nevada was recently transplanted to a near-by
stream and other barren waters should be stocked this year which would
at least give this threatened population a reprieve. However, no suit-
able ponds have been found in Nevada to provide for the development

of a brood stock, and I would very much like to have a source of fry
or fingerlings for experimental introductions and evaluations, in
warm-water situations. I believe that any trout that was persisting
in good condition, would be caught on a fly and flight vigorously in
83°F water, has some potential for innovative fisheries management.

If some suitable brood stock ponds can be found in Wyoming, I suggest
you consider the idea of obtaining some of these trout from Nevada.

I don't know what is going on at Buelah. Evidently they dropped the
idea of field evaluations this year. I suspect they want to do their
own thing without any ideas or influence from me, When I was there

in April, there seemed to be the dawn of a new era of federal-ssate
cooperation. Perhaps the best thing the federal government could do
would be to abolish the Bur. Sport Fish. and Wildlife and statt all over.

Also enclosed is another report on a rare Wyoming fish--the Kendall
dace,

Sincerely,

Robert Behnke
RBivv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UKIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1973

Mr. Allen O. Fordyce
KX Bar Ranch
Big lorn, Wyoming

Dear Mr. Fordyce:

Mr, George Dern of the SC8 Casper office requested that i answer
your letter concerning the use of your ponds for experimental pur-
poses,

My own interests are in the area of saving rare species, subspecies
and local races of trout from extinction. One of the methods I have
proposed is to hold brood stocks in private ponds to develop a source
of eggs for artificial propagation. The decisions on stocking private
ponds, and what fish they are stocked with, however, is entirely
under the jurisdiction of the state fish and game agency.

No suitable ponds have been found in Nevada to hold. the red-banded
trout, hut a transplant has been made to a previously barren stream.

I would very much like to see some rede-banded trout moved from
Nevada to Hyoming to develop a brood stock for experimental stock-
ings in ponds considered tooc warm for trout.

I will call your offer to the attention of Wyoming fisheries people.
I suspect that one of the regional biologists is familiar with your
ponds,

Sincerely,

Robert Behnke
uB/vv

cc: Mr.George Dern
Mr.Fred Hiserman




COLORADG COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 6, 1973

Mrs, Barra L., Gots
Department of Zoology
University of Guelph
Guelph, Ontario, CANADA

Dear Mrs. Gots:

Please do not worry about a deadline for the FAO Atlantic salmon
synopsis manuscript. I have my doubts that it will ever be accom-
plished unless a new group of contributors can be found.

When I agreed to edit the synopsis a list of names were provided of
persons who had agreed to write certain sections. During the last
few years, some changed jobs, got involved in new pmojects, etc.
until now only a few femain on the active participant list--but no
manuscripts have been reaeg#ved to date., I will write the FAO

office and relate these problems and suggest new participants be
found if they expect a synopsis.

In your case, however, I bélieve the information you are compiling
will be used in a publication on world distribution of Atlantic
salmon, so your efforts will not be wasted no matter what is the
ewentual fate of the FAO synopsis. But for the present, disregard
any previous deadlines for your M.S,

Enclosed is a sample of a FAO synopsis--on croakers. The information
you have developed is undoubtably more thoroughly detailed and would
deserve considerably more text. The synopsis vary in extent and
depth of content of each section,

Thanks for keeping me informed on your progress.

Bincerely,

Robert Behnke
RB/vv

Enclosures
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July 6, 1973

Dr. James E. Deacon

Department of Biological Sciences
University of Nevada, Las Vegas
Las Vegas, Nevada 89109

Dear Jim:

Enclosed are reports on three Virgin River €ishes. The infor-
mation is derived almost entirely from the material you sent. I
didn't want to bother you on every detail, so I would appreciate
your comments on accuracy and points I've overlooked, which should
be included.

Do you have any data on Gila robusta of the Moapa River--is it
seminuda, jordani or an undescribed subspecies?

Also enclosed is a report on a rare trout from Nevada.
Many thanks for the reprints received this weelk.

I expect that the incorrect common names for seminuda and
Pantosteus clarki in your M.S. on fishes of the Virgin River has
been already called to your attention. I also suspect that the
reported 45°C temperature recorddd for seminuda habitat is in
error.

I couldn't have completed these reports without your assistance,
and I think it important that the precarious existence of Lepidomeda
mollispinis and the Virgin R. chub be called to the attention of
the U.S.B.S.F.W. people at the regional level. You may receive
further inquiries from Albuquerque or Salt Lake City on these fishes.

Thanks again,
Sincerely,

Robert Behnke
RB/vv

Enclosures




July 6, 1973

Mr. Al Lopinot

Department of Conservation
605 State Office Building
Springfield, Illinois 62706

Dear Mr. Lopinot:

Enclosed are a few more reports on some rare fishes of the
Southwest. Some, such as the Virgin River chub and spinedace,
have not yet been officially recognized at the federal or state
level, but they should be.

When available, I would appreciate a copy of the 1973
list of threatened fishes,,recognized by the various states.

Sincerely,

Robert Behnke

RB/vv

Enclosures




Mr. Frank Richardson
USBSFW

Region IV

Denver

Dear Frank:

Enclosed are a few more reports concerning fishes with distri-
butions in your region. Three of these fishes are endemic to the
Virgin River drainage (Utah) and the other - the warm springs dace

is a Wyoming fish. The woundfin and the warm springs dace are on
the USDI endangered species list. The Virgin River chub and spine-
dace have hot previously been considered as threatened fish, but
you can gather from the reports that they are highly vulnerable to
extinction and certain people in the region should at least be
aware of them.

Sincerely,

Robert Behnke
RB/vv

Enclosures




Mr. Chuck Kennedy

U.S. Forest Service

517 Gold Ave. S.W.,
Albuquerque, New Mexico 87101

Dear Chuck:
Enclosed is a report on the Apache trout along with those

of a few other rare fishes which may have some relevance to your
region.

I plan to up-date the information during the year and would
appreciate any input on plans, activities, etc. as they relate
to any of the fishes discussed in this spries of reports.

Sincerely,

Robert Behnke
RB/vv

Enclosures




Mr. Paul Holden

Utah Cooperative Fishery Unit
Utah State University

Logan, Utah

Dear Paul:

Enclosed is a copy of "Fishes of Colorado." I hadn't forgotten
about it, but it was a frustrating experience trying to find some-
one who knew about this publication and could obtain a copy.

Also enclosed are copies of reports on Virgin River fishes.

Sincerely,

Robert Behnke
RB/vv

Enclosures




July 9, 1973

Dr. Clark Hubbs
Department of Zoology
University of Texas
Austin, Texas 78712

Dear Clark:

Enclosed are some of the reports completed on Texas fishes. I would
appreciate your comments and any additional information.

Besides fishes officially recognized as endangered by the USDI, I have
been attempting to emphasize those species that are in need of special
recognition and consideration by federal agencies.

I would like your opinions on Etheostoma lepidum and Percina macrolepida.
These species weren't included in your list of rare and endangered Texas
freshwater fishes. Both species consist of disjunct populations, and
perhaps the species as a whole is not threatened, but some of the geo-
graphical isolates, such as E. lepidum in the Rio Grande basin, may be.

I will need some input from you and Tony Echelle on how to properly
handle the reports on these species.

I also have a question on Gila pandorae - G. nigrescens. I note in the
paper by you and Tony Echelle on Rio Grande fishes you used the name

G. nigrescens. Also the A,F.S. checklist mentions only G. nigrescens.

The data in the 1962 publication you wrote with Bob MilTer on G. nigrescens
and G. pandorae and the data in a thesis on Gila by Rinne (1970, Ariz.

B e ]

St.) demonstrate clearcut differences between nigrescens and pandorae.

Because nigrescens and pandorae are allopatric, the validity of the taxa

are dependent on evaluation of degree of differences, but the differences
appear to be as great as between other geographically isolated gooups
of Gila that are recognized as full species.

If current opinion treats pandorae as a subspecies of nigresens, then is.
it correct to consider G. ni rescens nigrescens as extinct in the USA and\
G. m. pandorae as greatly depleted? \

Sincerely,

Robert Behnke

RB:vv
cc: Dr. Anthony Echelle

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STEATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 9, 1973

Mrs. Anthony Anable
219 01d Long Ridge Rd.
Stanford, Connecticut 06903

Dear Mrs. Anable;

I came across some notes I prepared to send to you several months ago
regarding changes in the new edition of "Flora and Fauna of the Mianus
Gorge."

I apologize if they are too late for inclusion. I have been writing
reports on rare and endangered fishes and my desk became so cluttered
with material that items have been lost and misplaced for the last six
months.

There are no Magior revisions but to conform to currently accepted
common names, the '"yellowbelly'" should be changed to redbreast sundish
(Lepomis awritus).

A reference might be added for those readers interested in Connecticut
fishes. Whitworth, W.R., P.L. Berrien and W,.T. Keller. 1968. Fresh-
water fishes of Connecticut. St. Geol. and Nat. Hist. Surv. Conn.,
Bull. 101: 134p. Available from State Librarian, Hartford 06115,
$1.50 + tax.

I noted in this publication that the stoneroller, Campostoma anomelum,

the bluntnose minnow, Pimephales notatus, and the pearl dace, Semotilus
margarita, were found in the Byrum River-although I did not find these

species in the Maanus River during my surveys.

I was most happy to hear of the new additions to the nature area.
Enclosed are three reprints dealing with some recent trends in ich-
thyology and a copy of an article I wrote for the forthcoming edition
of Encyclopedia Britannica which includes some references and illu-
strations of fishes you may have recol&ections of.

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 9, 1973

Mr., Brian W. Coad

Department of Biology
University of Ottawa

Ottawa, Ontario, CANADA KIN6NS

Dear Mr. Coad:

Under separate cover I am sending 5 specimens of Gila alvordensis, 2 speci-
mens of Relictus solitarius and a specimen of Lepidomeda vittata., I rem-
ember collecting a few Lepidomeda albivallis last summer in springs near
Preston, Nevada. I thought I preserved 2-3 specimens, but they are not
with my samples from the White River area.

I have only 4 specimens of L. vittata and relatively few Relictus,, Unless
I need material for a specific study, I take only a few representative
specimens from populations of rare fishes (I agree with the views of
Professor Vladykov, who has spoken against promiscuous "over-collecting"
by ichthyologists).

You may keep these specimens for dissection.

Dr. Clyde Barbour was the ichthyologist at the University of Utah, but
I heard that he is no longer there.

The University of Michigan (Museum of Zoology) has the most comprehensive
collections of all the fishes you desire, but getting specimens from

Drs, Bailey or Miller may be another matter. Perhaps Dr. Qadri could
make the request for you.

I have written reports on some of the rare fishes you plan to work with,
Enclosed are examples of Lepidomeda and Plagopterus.

Sincerely,

Robert Behnke
RB:vv

Enclosures




COLORADO COOPERATIVEE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 10, 1973

Mr. Pat Coffin
Nevada Fish and Game
P.O. Box 1087

Elko, Nevada

Dear PatA

Thanks for checking the S.C.S. ponds. I had expected that very few of
the ponds offered would be suitable. The S.C.S. came up with a list of
ponds in Wyoming also which Wyoming Game and Fish people are checking.
I believe a viable population should get going in Winters Creek, but
the low flows, grazing and temporary situation with beaver ponds also m
makes Winters Creek vulnerable to periodic elimination of fish.

If a few more barren streams could be found for Chino Creek transplants
their future should be secured. This would be an ideal project for the
BIM td get sémeefavorable publicity. They have an automated slide show
on Goshute Creek, which is set up at various meetings around the country.

I would like very much, however, to get a brood stock established of
Chino Creek fish for a source of eggs for experimental stockings and
subsequent evaluations (also for Humboldt cutthroat trout). This is
why I have been so interested in S.C.S. ponds.

The Hanks Creek cutthroat appear to be pure humboldtensis. You sent only
specimens, however, and 1 must hedge a bit on my decision. The charac-
teristics of the 5 specimens ideally conform to my diagnosis of
humboldtensis with no evidence of hybridization. The actual values are:
gillrakers, 19-24 (21,0); scales in lateral series, 127-139 (134.5),
vertebrae, 61-62 (61.3) pyloric aealca, 55-69 (65.3); and basibranchial
teeth, 5-12 (7.0). The respective mean values for these same charac-
ters of 16 specimens we obtained from the headwaters of the Marys R. are:
(20.8) (134.6) (61.3) (57.6) (6.0)--no statistical differences.

I would much appreciate any information your field man can contribute on
native trout in the Virgin Creek-Thousand Creek drainage. The specimens
I have were collected in 1934 near the junction of the two streams.




These two streams represent a relatively large drainage basin, but in
that arid country I suspect there are very few permantly flowing waters,
I also note that Big Springs Reservoir is on the head of Thousmad Creek.
There is no doubt that a distinctive cutthroat trout was once native to
Virgin and Thousand Creeks and this same form also occured in Trout Creek
(NW of Dewio) but hybridization with rainbow trout was well underway

in Trout Creek in 1934 and in 1972, evidence of native cutthroat was
virtually absent in the specimens we collected from Trout Creek. I
would like some word from a knowledgeable field man that there are

no native trout now in the Virgin-Thousand Creek deainage (or that

there may be in some isolated stream). Also, what is the probability
that rainbow trout were stocked in the Virgin-Thousand Creek drainage
prior to 1934?

Thanks for the information on Hufboldt cutthroat in Jiggs and Willow
Creek reservoirs.

Tell Nisbet that my family and I plan to take the train from Cheyenne
to Oakland on July 16. He can take Mathew down to the Elko station and
wave to us. I may even get the urge to stay awhile.

Sincerely,

Robert Behnke




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 13, 1973

Professor V.D. Vladykov
Department of Biology
University of Ottawa
Ottawa, Ontario KIN6NS
CANADA

Dear Vadim:

Many thanks for your note on the common names of Acipenser nudiventris,
I am constantly faced with the problem of venacular names of Russian
fishes that have no logical English translation. I admit I have allowed
both "'ship'" (the phoenetic translation) and "spring" (the more literal
translation) fior translated articles in Voprosy Ikhtiologii.

For publication in the English edition your M.S. would have to first
appear in the original Russian edition. However, I may make a footnote
reference to your M.S, in the next article on A. nudiventris in ek,

I have a copy of a new Russian book-'"Dictionary of names of freshwater
fishes of the USSR"- by G, U. Lindberg and A. S. Gerd, 1972, Navka,
Leningrad: 368p.

Many dialect names are included for all the species and I note several
for A. nudiventris.

If you prepare other articles on Russian-English names of fishes I
would greatly appreciate copies. FEnclosed are some recent reprints.

Do you have emtra copies of your 1964 FAO report on Iranian fisheries?
If so, I would like to obtain one.

I sent some cyprinid specimens to Mr. Coad who related that you are
about to retire. What are your plans for the future?

I am quite certain that lampreys have not occurred in Colorado in
historical times. The nearest occurrence is probably that of Ichthyomyzon
castaneus in eastern Kansas

Sincerely,

Robert Behnke
RB:vv
Enclosures




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

July 13, 1973

Mr. Gary Wernsman
R.R. 1, Box 61
Fleming, Colorado 80728

Dear Gary:

I will be away until August 1. I have made the revisions and correc-
tions in the thesis and left it with the typist. The final version
should be ready for proofreading when I return. Then, as rapidly as
possible, duplications for the committee and the graduate school will
be made and we can have your final exam.

Let me know if you can't be here on August 1.

Sincerely,

Robert Behnke




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

August 2, 1973

Dr, John Hopkirk
Department of Biology
Sonoma State University
Rohnart Park, California

Dear John:

Enclosed is a copy of Moyle's check list of California fishes. You
can see he has used your thesis and other unpublished sources.

Also enclosed is a copy of a letter to Steve Nicola re. California's
list of threatened fishes.

My recent reprints should bring you up-to-date on what's going on in
ichthyology.

I would much appreciate a copy of the thesis on the Eagle Lake trout
and the name and address of the person who made chromosome prepara-
tions of rainbow and steelhead trout.

Sincerely,

Robert Behnke
RB:vv

Enclosures:




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO 80521

August 2, 1973

Mr. Steve Nicola

California Department of Fish and Game
1416 Ninth Street

Sacramento, California 95814

Dear Steve:

I have no new information regarding rare and endangered California fishes, but
enclosed are reports on some of the species on your list plus one on the
humpback chub which may have once occurred in the California part of the
Colorado River.

Have you sent a copy of the threatened fish reports to Dr. John Hopkirk
(Dept. Biology, Sonoma State) for his comments? John, and Mr. Follette
(Calif. Acad. Sci.) have the most comprehensive and detailed information on
California fishes.

Hopkirk's work on Clear Lake fishes will be published in the U.C. Publ.in
Zool. within a year. In this work, a new genus of minnow, Endemichthys (now
extinct) is described. Also a new species of Pogmnichthys and subspecies of
Hystero-carpus traski and Archoplites interruptus from Clear Lake will be
described-all rare or endangered fishes which your committee should be aware
of.

Sincerely,

Robert Behnke
RB:vv
Enclosures: 4 geports

cc: John Hopkirk




Mr, Rick Sherman
Rt. 1, Box 2-C
Gunnison, Colorado 81230

Dear Rick:

The "golden" trout specimens you brought from the Silver Springs
trout Farm are, in reality, Salmo gairdneri and not S. aguabonita
(the true golden trout)., The genetics of the "golden" rainbow
trout are similar to Albino trout--double recessive genes governing
color. All of the characters (except coloration) of these "golden"
trout are identical to S. gairdneri.

You should be aware of the correct classification of the Silver
Springs golden trout as S, gairdneri and not S. aguabonita
because anglers may bring them in for identification, 1f, for
example, an angler enters a specimen in the Field and Stream
contest, as S, aguabonita, it could be embarassing for the
biologist who provided the erroneous identification.

Enclosed is a reprint on the taxonomy of S. aguabonita, If you

oo

are faced with a problem of identification you can send the speci-
men to me,

Sincerely,

Robert Behnke
RB:vv
Enclosures:

cc: Wayne Seaman
Dick Klein




Dr. James B. Shaklee
Department of Zoology
University of Illinois
Urbana, Illinois 61801

Dear Dr., Shaklee:

I have been absent from my office for three weeks and found your
letter of July 7 on my return.

I saw your application folder and was impressed with your credentials.
I look forward to a mutwally stimulating association. I regret that
your plans for post-doctoral studies weren't known to me earlier so
that we could have attempted to obtain some financial support for
you. Because I prefer to be personally involved in research with

which I am associated, I have avoided applications for large grants,
leading to time consuming administrative details. The modest funds
I have available for the coming year are committed to support three
graduate students and myself for integrated research projects on
trout management and systematics. Hopefully, some opportunities may
develop while you are here to offer some assistance.

Enclosed are some reprints and miscellaneous items to provide you
with some background on my views and opinions, particularly in
relation to biochemical data and ichthyology.

Sincerely,

Robert Behnke
RB:vv

Enclosures




August 3, 1973

Mr. Allen O, Fordyce
NX Bar Ranch
Big Horn, Wyoming 82833

Dear Mr. Fordyce:

I would like to thank you for your kind offer to assist in the
propagation of red-bamded trout.

There is legal point involving transportation of fish into Wyoming
from another state without approval of the Wyoming Game and Fish
Commission, which could lead to trouble.

Fortunately, Nevada Fish and Game people have made a successful

transplant from the single remaining population of red-banded
trout in that state, and the population, which appeared doomed,
now has a new lease on life.

I haven't recieved a response from Wyoming Game and Fish get on

my suggestion that they import a stock of red-banded trout for
experimental purposed and I suspect they will decline to do so.

It is sometimes frustrating to deal with a public agency but I

must sympathize with their problems of avoiding some action which
might offend some sector of the public. In Colorado, I have been
involved in experimental stockings of the cutthroat trout native to
the Snake River of the Jackson, Wyoming area., Despite some very
promising results, the only way to establish a brood stock of this
trout in Colorado was for my students and I to raise them and stock
them in private ponds. It was not strictly a matter of disinterest
on the part of the state agency, but mostly one of inertia and
lethargy--attributes which appear to be unavoidable in any large
organization.

Sincerely,

Robert Behnke




August 3, 1973

Mr. Keith Bilby
2 South Gay Drive
Longmont, Colorado 80521

Dear Keith:

Enclosed is a letter regarding a photo of a greenback trout and
a copy of my reply.

I have a copy of one of your slides but they are your pictures
and you should decide on their use and receive any credit for
their publication.

I believe I talked on the phone with Mr. Willers last month and

I think he is writing a book entitled "The angler as a naturalist."
A local writer, John Gagnon, has submitted an article on the
greenback trout to Trout Magazine (Trout Unlimited publication).

He went up to Black Hollow Creek to get a picture of one and to
write some first hand background for the story.

Your article in Colorado Outdoors looked good.

Sincerely,

Robert Behnke
RB:vv

Enclosures:




August 3, 1973

Dr, William B, Willers
Department of Biology
University of Wisconsin--Oshkosh
Oshkosh, Wisconsin 54901

Dear Dr, Willers:

Your request for a photograph of a greenback cutthroat trout was
forwarded to me.

The only known pure population of greenback cutthroat occurs in
a small stream called Como Creek (transplants to two other streams

have been made). The only photos (color slides) of these fish
that I know of were made by Mr. Keith Bilby, 2 South Gay Drive,
Longmont, Colorado 80521,

Mr, Bilby is an ardent trout fisherman and had an article on
cutthroat trout published in the latest issue of Colorado Outdoors,
He should be willing to supply you with a picture for your book.

Sincerely,

Robert Behnke
RB:vv

cc:K. Bilby




Ms., Johanna Reinhart
American Fisheries Society
Fourth Floor Suite
1319--18th Street, N.W.
Washington, D.C. 20036

Dear Ms. Reinhart:
Enclosed are two copies of the revised version of the

manuscript, 'Management implications of ecological segregation
between two introduced populations of cutthroat tesut in a

small Colorado lake," and the marked copy of the original.
Figures 1 and 2 are omitted as you suggested and other correce
tions and comments have been incorporated. My impression is that
the reviewers revealed a higher level of competence than has been
typically evidenced in the past with T.A.F.S. reviews.

Thank you for your critical attention to sentence structure
and the over-all handling of the manuscript.

Sincerely,

Robert Behnke
RBsvv

Enclosures




Region VI (Denver) attn. Frank Richardson August 16, 1973

Bob Behnke

Colorado cutthroat trout

Enclosed is a copy of a thesis on the native trout of Colorado, on
4 subspecies previously treated in reports sent to you.

Also is a copy of a manuscript on Snake River cutthroat trout and
some ideas on its use in fisheries management. This MS, has been
accepted for publication in the Trans. A.F.S. A current research
project is being conducted on the Snake River cutthroat in lakes on
the Uinta Reservation in Utah.




Dr. James B, Shaklee
Department of Zoology
University of Illinois
Urbana, Illinois 61801

Dear|Dr. Shaklee:

I was discussing your plans to attend CSU with Dr. Dave Pettus

of the Zoology Dept. Dr. Pettus may have some funds from consult-
ing work and I may receive some small funding from the Forest
Service for trout identification services. The amount of money
involved will only be in the range of $500-1500, but it could

be used to help provide you with some financial support in the
fall or winter quarters.

The Zoology Dept. has a new building with some good equipment,
including a B § L Spectrophore I, which you may find useful in
some research projects I have been contemplating--such as deter-
mining gene flow between cutthroat trout and rainbow trout in
the Poudre River, correlated with selective pressures and eleva-
tion,

Sincerely,

Robert Behnke




August 16, 1973

Dr. Richard Wallace
Department of Biological Sciences
University of Idaho
Moscow, Idaho 83843

Dear Dick:

Dr. James Shaklee, who received his Ph.D. degree at Yale on LDH
enzymes in fish plans to spend the coming year with us and this
should be a good opportunity for you (and I) to learn the latest
techniques of biochemical systematics. Are your plans for the
sabbatical still on go? Hopefully, I will be able to set aside
some limited funds from the Park Service and Forest Service
(perhaps around $1000) to help cover your expenses while here.

Any possibilities to get free for a few days in September for
some field work in Idaho? 1I'd like to check some places in the
Snake River drainage around Twin Falls.

I received museum specimens (some collected in 1895) frém the
Snake R. drainage and the South Saskatchewan. This material
should be a great help in determining the systematic status of the
westslope cutthroat.

Sincerely,

Robert Behnke




August 16, 1973

Dr. Carl Schreck

Division of Forestry and Wildlife Sciences
Virginia Polytechnic Inst.

Blacksburg, Virginia 24061

Dear Carl:

Enclosed is a copy of Gary Wernsman's thesis which may be of
interest in that some of your golden trout data is used in
table 1B to evaluate environmental influence on characters.
You'll probably recognize some sentences and paragraphs from
your thesis. Gary has a problem in expressing his ideas in
writing and has liberally borrowed sections from your thesis
and my reports.

Also enclosed is a list of topics from one of the symposia at
last weeks meetings of the International Congress of Sgptematic
and Evolutionary Biology in Boulder. I talked with Howard Bern
after his talk. I haven't seen him in years. It was a large
meeting with 1600 registered. Wolfgang Villwock from Hamburg
was there. Also saw Pierre Legendre.

I really appreciated receiving the translations of Henking's
and Berg's classic papers on salmonid systematics. Many
thanks.

I don't plan to attend the AFS meetings this year. I have to get
some field work in yet and I'm afraid I couldn't go to Disneyworld
without the family and that would bankrupt me,

We had a pleasant vacation in Berkeley., I got together with
John Hopkirk. He claims his work on Clear Lake fishes with
descriptions of a new genus, 2 new species and a few swbspecies
should come out in Cal. Publ. Zool. within a year.




In case I haven't sent one previously, enclosed is the Encyclo-
pedia article on Salmoniformes, reproduced from the proofs.
Warren Freihofer wrote the Perciformes. If we could assemble
all of these major articles they would make an excellent text
for an ichthyology course.

Sincerely,

Robert Behnke
RB:vv

Enclosures




MEMORANDUM

T03 Wayne Seaman
FROM: Bob Behnke

RE: Thesis on Colorado native trout

Enclosed is a copy of a thesis on the native trout of Colorado

the library. If additional copies are wanted for regional offices

the central office let me know and I'11 send them out.




Rare and Endangered Species Teanm,

Attn. Bob Azevedo August 16, 1973

Bob Behnke

Reports, thesis and manuscript

Enclosed are copies of reports on amphibians and reptiles. Also a
copy of a thesis on the native cutthroat trout of Colorado which
includes more comprehensive information on 4 subspecies treated in
previous reports. The manuscript on the management application of
Snake River cutthroat trout has been accepted for publication by the
Trans. A.F.S. and is included for your general interest. The final
statement in the MS. makes a plea for the preservation of rare forms
of cutthroat trout,




August 16, 1973

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

Dear Gary:

Enclosed is an uncorrected copy of the thesis on the native
cutthroat trout of Colorado. You may be particularly interested
in the section on environmental influence on characters (p. 7-14)
and tables 1A-1D and 2.

I believe you have a copy of my report on westslope cutthroat
trout, but in case you do not, one is enclosed,

I would appreciate a summary of your progress to date--the popu-
lations you have sampled, the techniques used, degree of separa-
tion etc.

Did you receive some financial support from T.U.? I remember
there was some confusion concerning my recommendations to
Mr. Van Gytenbeek.

Sincerely,

Robert Behnke
RB:vv

Enclosures




Dr. Nils«Arvid Nilsson

Institute of Freshwater Research
Drottihingholm

SWEDEN

Dear Nils:

I have a copy of your paper on cutthroat trout which reminded me
that you may be interested in the enclosed manuscript on cutthroat
trout and ecological segregation (further data now convinces me
that the case discussed is an example of interactive segregation).
The manuscript will be published in the Trans. Amer. Fish., Soc.

I received specimens of Norwegian char and plan to prepare a
manuscript on their contribution to the systematics of Scandan-
avian Salvelig@s. The logical publication for such an article
would be the Drottningholm Reports. Does your laboratory accept
manuscripts from authors not associated with the institute? As
might be surmised, there are several points in the article by
Nyman in the latest issue on Salvelinus taxonomy, with which I
disagree,

Sincerely,

Robert Behnke
RB:vv

Enclosures




Mr, John Trojnar
Department of Conservation
Fernow Hall

Cornell University

Ithaca, New York 14850

Dear John:
I received the comments of the reviewers and the editor on the

manuscript. To avoid any further delays I incorporated most of
the monor alterations and omitted figures laand 2, I expect it

should appear in the next 2-3 issues.

Enclosed are the comments received and a copy of the final version,
Paul Sekulich has been making regular samples of Snake River cutts
in Utah and is compiling voluminous data. Crawfish have appeared
in abundance in Towave Reservoir and a 51b., cutthroat was taken
during the last sampling in early August.

Hope things are going well for you.

Best regards,

Robert Behnke
RB:vv

Enclosures




Region II Rare and Endangered Team August 17, 1973
Attn. Bob Azevedo

Bob Behnke

Another report

I found these copies of the Texas blind salamander report on my desk

and I suspect I forgot to send this report along with the others. You

should have reports on 5 species of amphibians and reptiles.




August 17, 1973

Mr. Ladd S. Gordon

New Mexico Department of Game and Fish
State Capitol

Santa Fe, New Mexico 87501

Dear Mr, Gordon:

In reply to the inquiry on the value of a second rare and endangered
wildlife symposium, my belief is that such a symposium could sub-
stantially add to the first one held last September, Since that
time, many agencies and groups have held meetings, established teams
and conducted research and surveys. I am preparing a book on infor-

mation on rare and endangered southwestern fishes for the Albuquerque
region of the U.S.B.S.F.W. Enclosed are two samples of reports on
New Mexican trouts, All rare, depleted and threatened fishes are
being considered. I would suggest a date perhaps in the spring of
1974 for such a symposium,

Sincerely,

Robert Behnke
RBz:vv

Enclosures




August 20, 1973

Mr., M,M. Stevenson
Department of Zoology
University of Oklahoma
Norman, Oklahoma 73069

Dear Mr. Stevenson:

Enclosed are copies of some reports I've completed on Texas fishes.
I have outlines for several Cuprinodon species and the personal

information your provided to me at Boulder will be most helpful.

When the Cyprinodon reports are completed I'11 send copies for your
revies,

If you see Tony Echelle, inquire on the status of his manuscript
with R.R. Miller describing the Tularosa Cyprinodon,

Sincerely,

Robert Behnke
RBsvv

Enclosures




August 20, 1973

Mr. Fred Eiserman
Wyoming Game and Fish Commission
Casper, Wyoming

Dear Fred:

Enclosed is a copy of a thesis on native Colorado trout. It includes
data on the Green River cutthroat, S. c. pleuriticus, and the green-
back cutthroat, S. c. stomias,

Allen Fordyce wrote to me expressing his enthusiastic cooperation for
any plans to hold a brood stock of a rare trout., He also expressed his
opinion that he didn't expect much action from the Wyoming Game and

Fish Commission and we might make the introduction ourselves. I pointed
out the legal implications of transporting fish across state lines.

The trout we have discussed--the red-banded trout of Chino Creek, Nevada--
has not: been transplanted outside of Nevada. Nevada Fish and Game made

a transplant into the headwaters of a barren, neighboring stream this
year and, hopefully, the population will expand. I doubt they can hold
on much longer in Chino Creek--there was virtually no water in the

strearm bed last summer and the cattle had destroyed the vegetation and
eroded the watershed.

If a suitable pond can be found, I believe an arrangement can be made
with Nevada for the Chino Creek trout, There is a great potential for
the development of a trout suited for warmer, eutrophic ponds and lakes.
The S.C.S. and the Utah Coop. Fish, Unit stocked fingerlings of the
Donaldson rainbow and a rainbow raised at the Jones Hole National Fish
Hatchery into two farm ponds. On May 31, 1973, after one year in the
two ponds--the rainbow trout from the Jones Hole hatchery, averaged
twice the size of the Donaldson rainbow (281 vs 140 gm). The genetic
heritage of a trout such as the Chino Creek red-banded trout might
provide the basis for innovative fisheries management yielding some
striking results.

A 5 1b. Snake River cutthroat turned up in a lake on the Uinta Indian
Reservation during Paul Sekulich's sampling in early August. They
appear to be trriving in this lake, mainly on a diet of damsel fly
larvae.




The Trans. A.F.S. has accepted the manuscript. I wrote with John
Trojnar on Snake River cutthroat in North Michigan Lake, Colorado.

Sincerely,

Robert Behnke
RB:vv

Enclosure




August 20, 1973

Dr. Pierre Legendre

Centre de Recherche &cologique
Université du Québec ‘a Montréal
Case Postale 8888

Montreal 101, Quebec, CANADA

Dear Pierre:

I would appreciate a copy of your directions for chromosome prepara-
tion. In Voprosy Ikhtiologii, 1972, 12(3), an article appeared on

techniques for fish chromosome preparation by V.N. Ivanov. The
English translation of this publication is called "Journal of Ichthy-
ology" and the article is found on pp. 389-395 of the English edition.

If you have any recent reprints of your work available I would like
to receive them.

It was good to see you again in Boulder.

Sincerely,

Robert Behnke

RB:vv




August 20, 1973

Mr. Bob Saile
The Denver Post
650 15th Street
Denver, Colorado

Dear Bob:

I read your column last week criticizing the confused news release on
the Poudre River trout study by T.L. Marshall. Perhaps your background
in police reporting made your suspect something fishy about the release.
The confusing statement released by the Division of Wildlife is some- '
what of a distortion of the actual facts found in Marshall's Ph. D.
thesis. I have a copy of the thesis and enclosed are copies of the
abstract and condlusions and an article to be published in Colorado
Outdoors based on the thesis.

Basically, Marshall set out to place a dollar value on the wild trout
fishery and the catchable trout fishery. Some of the significant points
he discovered were: Fishermen are willing to pay more for the opportun-
ity to fish for wild trout than for catchables. About 10% of the fish-
ermen who fish for catchables catch 60% of the fish caught and 32% of
the fishermen catch all of the fish caught (2/3 of the fishermen get
nothing, which refutes the notion that catchables provide trout for the
buld of the inexperienced anglers).

The catchable area in the Poudre River studied by Marshall is heavily
fished and the catchables are removed quickly (probably 75-80% in the
first week). Less than 1% of the catchables remain in the river by
October and carry-over to the next year is essentially zero. In cons
trast the wild rainbow and brown trout populations in the same area
actually increase in total biomass during the height of the fishing
season-~that is their accumulated growth is greater than the loss due
to the fishermen's catch. The fact that inténsive stocking of catch-
able cused no apparant harm to the wild trout population (in contrast
to the Madison River study in Montana) is most likely due to the rapid
removal of the catchables by fishermen in the Poudre River. The rights
and wrongs of the catchable program in the Poudre are open to individual
interpretation. It is clear that the wild trout population (at no

cost to the state) is not over-exploited by heavy angler pressure and
can sustain a considerable high quality fishery. It is also clear that




fishermen who fish exclusively for wild trout are subsidizing the
catchable fishermen, particularly the 10% who take 60% of the catch.
Many wild trout fishermen are willing to pay this price to concen-
trate the bulk of fishermen in catchable sections resulting in less
competition in the wild trout areas. In any event, the cost-benefit
ratios of wild trout vs catchables should be made known and Marshall's
thesis is a significant contribution on the subject.

There is no question about the necessity of fish hatcheries in the
fisheries management program in Colorado, but the pertinent point

in need of thorough evaluation and incisive thought concerns the
proportion of the license dollar used to support a catchable program,

Also enclosed is a copy of a thesis on native Colorado trout. Data
from collection from Brown's Creek is included in table 6 (p. 50).

Have you found any other interesting populations of cutthroat trout
this year?

Sincerely,

Robert Behnke
RB:vv

Enclosures




Bob Azevedo August 21, 1973

Bob Behnke

Apache trout information

Most of the fish specimens I have from the reservation were collected by
Anderson up to 1966 and during a collecting trip we made together in 1966,
A series of correspondence concerning the significant points of my findings
on the relative purity of the populations in the various streams were

sent to Anderson but evidently have been lost.

I will attempt a concise summary of this information and enclose two maps
showing the localities discussed.

My judgement on relative purity of Apache trout and the detection of the
effects of hybridization with rainbow trout is based on the following
diagnosis of the two spetéies. Morphological characters: head and jaws
longer on Apache trout; Apache trout with longer dorsal fin and deeper
body; Apache trout coloration typically dull olive-yellow on body, with
dorsal, anal and pelvic fins tipped with white or yellow and red band
absent, yellow cutthroat mark present; rainbow trout with more silvery
color, red band present, cutthroat mark absent and white tips on fins,

if present, not so promounced. The spots on Apache trout are larger,

more rounded and promnunced in outline in comparison with the more
irregular and diffuse spots of rainbow trout. Hybrids exhibit intermediacy
depending on the degree of hybridization. The above can be used for your
request for a key for field identification. To make these characters more
meaningful I would suggest that 6-8 specimens of both Apache trout (pure
stock from Ord Creek, Firebox Creek, Deep Creek, etc.) and hatchery rain-
bow trout of about 6-12 inches be frozen or preserved for field men to
become familiar with these diagnostic traits.

There is good separation between Apache trout and rainbow trout in kheir
meristic characters--scales, vertebrae and pyloric caeca, but for these
counts the specimens would probably have to be sent to me.

Also enclosed are two pages from a student report which lists the 18
samples used in my Apache trout studies. You will note that although
individual sample size is often small, the specimens from the Bonito
Creek drainage (Little Bonito, Big Bonito, Crooked, Flash, Squaw and
Hughey Creeks), as a whole, are consistant in their characters, ideally
approximates the diagnosis of S. apache. From this data I concluded that
the Bonito Creek watershed holds the greatest concentration of pure
Apache trout.




Included in the table are data from museum collections revealing that
Apache trout were in the headwaters of the Little Colorado River on
Mt. Baldy and in Tonto Creek in 1915. What is there today?

I personally collected only in upper Ord Creek, Firebox Creek and Deep
Creek. I do not know the precise locations of the other collections.

I would suspect that in situations such as the East Fork of the White
River, Diamond Creek and probably Bonito Creek a gradation will be found
from essentially pure populations in undisturbed headwater areas to
hybrids at lower elevation. If this &s the case, I predict that the zone
of extensive hybridization will extend upstream in the Bonito Creek
watershed environmental disruption from logging.

I am not certain what was requested in your question 4 . . .'where a
game link may exist between S. gilae and S. apache." If you mean was
there any area where the two species may have occurred together, the
answer is not known. If they did it would have been in the San Fran-
cisco or Verde drainages. Miller claimed that trout collected in 1915
from K.P. Creek, tributary of the Blue River (San Francisco drainage)
are Apache trout. I have seen these specimens and agree they are more
like Apache trout than Gila trout but the original field notes claimed t
they had a red band (which Miller claims was from hybridization with
rainbow trout). Early collections in Oak Creek (Verde drainage) have
spots like Gila trout but a body shape like Apache twout. It would

be a real find if a native trout population could be found in an isolated
tributary of the Verde or Blue rivers. For identification of dubious
specimens from a particular stream I would suggest that 10-15 specimens
(6 inches and larger) be preserved and sent to me. If hybridization is
well underway it will be apparant by gross observation in the field.

1f the effects of rainbow hybridization is slight and subtle it can only
be detected by internal examination.

Enclosures:




August 21, 1973

Dr. Gunnar Naevdal
Havforskningsinstituttet
Fiskeridirecktoratet
Bergen, Norway

Dear Dr. Naevdal:

The specimens of Salvelinus were received in good condition and I
want to express my sincere gratitude for your efforts on my behalf.,

I plan to prepare a manuscript for publication on these specimens
and their contribution toward the systematics of Scandanavian
Salvelinus.

The labels with the three samples were in poor condition and I am
not certain that I have the correct names of the lakes. My inter-
pretation from the labels are: Bogetveitvatn, Eidesvatn and Vangs-
vatnet. I assume that these are lakes in the Bergen area.

I would like your comments on the following important points which
will assist me in preparing a publication. Are the populations
known to be indigenous or have introductions been made? The fish
fauna of these lakes must have been established from the sea perhaps
about 8,000 years ago. What other indigenous fishes occur in the
lakes around Bergen? Do indigenous populations of whitefish, Core-
gonus, occur in these lakes?

I would also appreciate any available reprints, reports or notes
pertaining to the char, the fishes or the lakes of the Bergen area.

Again, many thanks.

Sincerely,

Robert Behnke




August 27, 1973

Professor Y. Yasue

Ohara Institute for Agricultural Biology
Okayama University

Kurashiki, Japan

Dear Dr. Yasue:

Many urgent matters diverted me from the more interesting project
concerning the systematic problems of some Japanese salmonid fishes,

I can find no record of sending you a report on the valuable speci-
mens you sent to me eight months ago. If I have not communicated
with you sonce that time, I sincerely apologize--I did not realize
how rapidly the time has passed this year,

To refresh your memory and to summarize the situation for Dr. Kimura
and Dr. Yoshiyasu (who will receive copies of this letter) the follow-
ing points are reviewed. When it becawe apparant to me that there
were two distinct salmonid species in Formosa--the original Salme
formosanus (S. saramao) plus 0, masou, I was interested in comparing
the "iwame" (0. iwame of Oita Pref., Kyushu and the iwame-like trout
of the Mikuni Valley, Mie Pref., Honshu) with data I have fvom the
original S. formosanus of Formosa to check on the possibility that

the Japanese iwame might represent relict populations of formosanus.

The results of my examination of the three specimens of iwame you
sent have caused me to reject the possibility that the iwame is
actually S. formosanus. The iwame specimens lack basibranchial

tasth and could not be separated with any authority from Oncorhynchus
rhodurus, (I leave open the question on the status of rhodurus--as

a full species or as a subspecies of 0, masou, Its determination
will depend on their degree of reproductive 1solation when rhidurus
and masou live together--do they freely hybridize or not? The
eVidence thus far is conflicting and not well documented.)

Evidently, only the first few specimens obtained by Mr. Takeo Aoki
in 1917 from the Taiko (or Daiko or Ta Chia) River near Saramao,
Formosa were of the species S, formosanus (a fish with basibranchial
teeth and probably closer to Salmo than to Oncorhynchus,) All speci-
mens collected since that time apparemtly have been 0. masou.




S. formosanus is now evidently extinct and only two or three speci-
mens are known to exist. Dr. Watanabe and Dr. R,R, Miller (Univ.
Michigan) are preparing a manuscript on S. formosanus and they
have given me permission to cite their opinions,

Although I have examined only three specimens of iwame I am convinced
that they are not S, formosanus, which now leaves the problem of the
taxonomic status of O, iwame to be clarified. I believe that the
twommost probable explanations of the origin of iwame are: 1) It is
the result of polymorphism within local populations of 0, rhodurus,
That is, different alleles govern coloration and the combination of
certain recessive genes is manifested as "iwame." If this is the
case, then the "iwame" are part of a freely interbreeding population
of 0. rhodurus and 0, iwame is a synonym of O, rhodurus. Such color
variants are well known in hatchery trout such as albinos and the
so-called "golden" rainbow trout., These color variants, however,
are seldom found in nature, but a mutant color phase of the northern
pike have a relatively high incidnece in some areas, 2) The iwame
represents a distinct species, probably close to and derived from a
common ancestor of 0, masou=-«0,rhodurus. If this assumption is
correct then the iwame are reproductively isolated from 0, rhodurus
and the result of this genetic separation should be manifested in
statistical differences in the characters analyzed from iwame and
amago from the same locality., Unfortunately, clear-cut differences
were not apparant between the two iwame and one amago from Mikuni
Valley (except for the coloration and spotting,) The iwame from
Kyushu has a low number of pyloric caeca (28-Kimura and Nakamura
reported 26-36) whereas the Mikuni iwame have 41 and 45 caeca and the
Mikuni amago 43,

What is needed now to help clarify the taxonomic status of iwame is
10-15 specimens each of iwame and amago taken from the same localities
in Mikuni Valley and from Oita Pref,, Kyushu., The information obtained
from examination and comparison of specimens should be supplemented by
observations in nature concerning possible separation in time and/or
place during the spawning season of the iwame and amago,

I note in a reprint, kindly sent by Dr, Yoshujasu, that he found
identical hensoglobin patterns between the iwame of the Ono River
and Mikuni Valley compared with the amago, 0. rhodurus, This is
not convincing evidence that the iwame and amago are identical,
however, There are many examples, such as between Salmo gairdneri
and S, clarki and Salvelinus malma and S. alpinus, specificity can-
not be demonstrated in the homoglobin pattern,

If it would be possible for you and Dr, Kimura to obtain and ship
to me the specimens of amago and iwame from Mikuni Valley and Oita
Pref, I would make the examinations and comparisons and prepare a
manuscript for the Japanese Journal of Ichthyology on the taxonomic
status of iwame. If agreeable with you and Dr., Kimura, the three
of us would be co-authors of the paper.

Such a publication would be a beginning towards the solution of the
taxonomic problems of the salmonid fishes of Japan, but much further
work would yet be necesaary . For example, you sent a picture of the




"mumon'” amago from the Tyoski River, Mie Pref., a form with some

red spots but without other markings--what is the mumon amago?

There is also the case of the '"mumon" iwame (Salvelinus leucomaenis?)
which may be the result of color polymorphism in S, leucomaenis or
might represent an undescribed species. The determination of which
alternative is correct could be made as with the iwame and amago
phenomenon-~the comparison of specimens of both typical S. leucomaenis
and the mumon iwame, Dr. Yoshiyasu reported both forms occur in
Kanzaki River of Kamisuisho Valley (Dr. Yoshiyasu uses the name
"muhon" iwame for the form without parr marks or spots) and pointed
out the relationship between the two forms appears to be comparable
to the iwame and amago phenomenon., As with the iwame and amago,

Dr. Yoshujasu found no difference in the hemoglobin pattern between
the '"muhon" and normal iwame,

Then there is the report of '"iwame'" on Hokkaido by Hikita (1963, Sci.
Rept. Hok, Fish Hatch., 18), From the low numbers of gillrakers and
pyloric caeca listed for the Hokkaido '"iwame' (13«17 and 22-24 respecte
ively), I would suspect that Hikita examined "muhon" or (mumon) iwame
(Salvelinus) and not Oncorhynchus. The above mentioned publication
does reveal however, that the phenomenon of distinct, phenotypic,
variant salmonid fishes occurs in Kyushu, Honshu and Kyushu, The
cause of these phenotypic varients in Oncorhynchus and Salvelinus

in Japan is yet to be determined. Are they due to the combination
of recessive alleles in a polymorphic population, or do they repre-
sent distinct species?

Hopefully you, Dr. Kimura, Dr, Ydshiyasu and I can make a significant
contribution toward the clarification of the problem.

Thank you most kindly for a copy of the book on natural history and
ecological studies with Prof, Imanishi's article on Salvelinus, I
hope I had aknowledged its receipt before, but “in my commitment to
complete a book of information on rare American fishes, I had to
put aside all other tasks and now realize I may have neglected to
thank you for this fine gift,

Sincerely,

Robert Behnke
RBivvy

cc:Dr., S. Kimura
Dr. K. Yoshiyasu




August 27, 1973

Dr, T.G. Northcote

Institute of Fisheries Research
University of British Columbia
Vancouver, B.C., CANADA

Dear Ted:

I am involved in a graduate student thesis topic on the systematics of
the interior forms of cutthroat trout native to the Columbia River basin.
I am attempting to locate specimens of Columbia River basin cutthroat
from British Columbia to borrow for the study.

Enclosed is a preliminary report on the systematic problems of Columbia
basin cutthroat, which I hope to solve. As you may note I believe more
than one form (subspecies) is native to the upper Columbia basin. The

cutthroat trout commonly called the Montana westslope cutthroat apparently
occurs in the Flathead-Clark Fork drainage and in the Salmon and Clearwater
drainages of Idaho. A very similar cutthroat is native to the upper
Missouri and South Saskatchewan drainages. The trout described by Dymond
as Salmo clarki alpestris from B.C. seems to be quite a different fish,

but so little is known about it.

When Lindsey was at U.B.C. he told me he was planning a graduate student
project on alpestris and Columbia basin cutthroat trout., I bdlieve some
collections were made but the study was never completed. If samples of
B.C. cutthroat trout (interior forms) are in the U.B.C., fish collection
I would much appreciate a list of the collections so that a loan request
for selected samples could be made,

The manuscript on segregation of two populations of cutthroat trout sent
to you for review earlier this year has been accepted for publication in
the Trans. A.F.S. Your helpful comments were incorporated into the final
version,

Sincerely,

Robert Behnke
RB:vv

Enclosure




August 27, 1973

Dr. Clare Stalnaker

Utah Cooperative Fishery Unit
Utah State University

Logan, Utah

Dear Clare:

Enclosed is a copy of a letter I wrote to Don Duff last year which
outlines my thoughts on Utah cutthroat trout in regards to possible

sources of native stocks.

I'1l1l tentatively plan to come to Utah the week of Sept. 11, and you
can let me know the precise details when you contact the various
participants.

Sincerely,

Robert Behnke
RB:vv

Enclosure




Bob Azevedo August 27, 1973

Bob Behnke
Reply to memo on Rio Grande trout

1) Indian Creek cutthroat trout on Mescalero Reservation. The
significance of this trout is that it represents the most likely pure
stock of S. c. virginalis native to the Pecos drainage. Certainly the
Indian Creek habitat should receive special recognition and protection
against any introductions, but to capitalize on this trout and at the
same time, expand its abundance, the possibility of finding or construct-
ing a small lake (with an inlet stream for natural reproduction) where
this trout can be introduced to establish a unique fishery should be
considered.

2) Jemez Pueblo trout., I have data on two specimens of trout
collected by Jack Dean, August 18, 1966, from: "N.W. Conchiti Pueblo."
Is this Jemez Pueble? One of the two specimens lacked basibranchial
teeth, but other characters are typical of virginalis. I would need

a larger sample for an authorative opinion on their status.

3) Frijoles Canyon on Bandeleir National Monument. I believe
this trout is represented by two specimens sent by Jack Dean from:
"Peralta Canyon." As with "Conchiti Pueblo" the sample size is too
small except to say that both specimens appear to be typical Rio Grande
cutthroat. A larger sample would be needed for accurate determination.

There were many samples from the Rio Grande basin that were
not included in Wernsman's thesis because the sample size was too
small or the specimens were in poor condition. The Forest Service has
provided 'some funds for examination of specimens collected this year
so this would be an opportune time to make collections of Rio Grande
trout and get them to me to include in a report. I'll write this fall
or winter.

finding




August 27, 1973

Mr. Donald A. Duff:

B.L.M., Federal Building
P.0. Box 11505

Salt Lake City, Utah 84111

Dear Don:

I am tentatively arranging a collecting trip in Utah during the week of
September 11. Clare Stalnaker of the Utah Coop. Fish. Unit is arranging

for representatives of the Fish and Game Dept. and Forest Service to
get together with me and obtain samples from possible native trout pop-
ulations from various areas. If you or a BLM representative would like
to join us, contact Dr. STalnaker at Logan. If you can't make it, do
you have may suggestions on areas which we should check?

Sincerely,

Robert Behnke




August 27, 1973

Dr, S. Kimura
Fisheries Laboratory
Faculty of Agriculture
Kyushu University
Hakozaki, Higashi-ku
Jukuoka City, Japan

Dear Dr. Kimura:

Enclosed is a copy of a letter to Dr. Yasue concerning iwame, amago and
related problems.

As discussed in the letter, I would like the opportunity to make detailed
comparisons of both iwame and amago specimens from Oita Pref. and Mie
Pref. The results of such a study would be published as a joint paper,
if agreeable with Dr. Yasue and you.

Do you have any further information on the iwame since your description
of 0. iwame in 1961? Has it been found beyond the confines of Mennot-
sura Valley? You wrote that there were little differences in meristic
characters between the iwame and amago but published no data on amago
specimens from the Ono River drainage. The number of pyloric caeca
(26-36) is low in your iwame specimens, but I have no comparable data
on 0. rhodurus from Kyushu.

I would appreciate your comments and opinions on the points raised in
my letter to Dr. Yasue,

Have you received my reprints (through 1972)? As mentioned in the letter
to Dr. Yasue, I have had to neglect my ichthyological investigations in
recent months and left many matters unattended to. If I have forgotten
to send my reprints to you, let me know and a series will be forwarded.

Sincerely,

Robert Behnke
RB:vv

Enclosures




August 27, 1973

Dr. K. Yoshiyasu
Shin-Mori, 5-7-14 Asahi-Ku
Osaka, Japan

Dear Dr. Yoshiyasu:

Enclosed is a copy of a letter to Dr. Yasue regarding Japanese salmonids. As
you'll note in the letter I have been diverted from my basic ichthyology studies
in recent months. Have you received my reprints?

I found your reprints on hemoglobin analysis in Salvelinus and Oncorhynchus

most interesting. If the iwame and amago (Oncorhynchus) and the muhon iwan

and normal iwana (Salvelinus) are distinct species, differences in some pro-
teins should be apparant.

Do you have the preserved specimens of the fish you sampled for your hemo-
globin comparisons? If so, or if you will preserve future specimens, an
interesting publication could result comparing your biochemical approach and
my morphological comparisons of the identical specimens. Let me know your
thoughts on the matter. I would like the opportunity to examine further
specimens of iwame and amago from the same stream and likewise muhon and
normal iwana. I would also be very interested to see specimens of the
mujabei iwana from Lake shikoribetsu, Hokkaido, which I have suggested may
represent a relict population of Salvelinus alpinus.

I would like to receive any comments, opinions, or questions you may have on
the taxonomic problems of Japanese salmonid fishes.

You may be interested in a paper published in the latest issue of the Annual
Report of the Institute of Freshwater Research, Drottningholm (Sweden) (for
1972), by L. Nyman, entitled: "A new approach to the taxonomy of the Sal-
velinus aplinus species complex.'" Nyman studied esterase patterns in many
different chars. He suggested that my interpretation of Salvelinus taxonomy
is in error, but his data does not support this assumption.

Sincerely,

Robert Behnke




August 28, 1973

Ms. Janet Paden
705 Muldoon Road #203
Anchorage, Alaska 99504

Dear Ms, Paden:

Your questions on the Apache trout, Gila trout and Lahontan cutthroat
trout has been forwarded to me for a reply.

I am presently compiling a series of reports on rare southwestern
fishes for the Albuquerque region of the U.S, Bureau of Sport Fish-
eries and Wildlife. Enclosed are reports on the Gila and Apache
trouts. I do not have a report available on Lahontan cutthroat
trout, but I have a comprehensive file of information on this trout
and can provide some comments on its status.

Apparantly, you are most interested in documenting the effects of
logging practices on fish fauna and what federal agencies are doing
to protect rare fishes from environmental degradation.

In the past, there is no doubt that forest cutting contributed to
the decline of all of the trouts mentioned in your letter, Poor
logging practices cause erosion, siltation of the gravel and warme
ing of the water. In most situations, the degraded habitat does

not eliminate the rare native trout directly, but indirectly by
stimulating hybridization with introduced rainbow trout or displace-
ment by introduced brook or brown trouts. The details of why this
occurs is subtle and complex but essentially is due to the breakdown
of niche separation that existed between species under the pristine
conditions of a stream, This situation is discussed in the Apache
trout report but is treated in more detail in the enclosed report

on Gambusia heterochir. Where two species are capable of hybridiza-
tion (as is typically the case between species of the same genus of
freshwater fishes), they avoid hybridization by niche separation.
With Gambusia heterochir and G. affinis and with Salmo apache and

S. gairdneri, man-induced changes in the environment causes a break-
down of niche separation and a zone of hybridization is created.

In answer to your question on threats from logging to the Gila,
Apache, and Lahontan cutthroat, only the Apache trout is presently
in danger of further decline due to logging.




The Gila trout persisted in its pure form only in three small streams.
All are in National Forests and are protected against logging. Also,
the Forest Service has cooperated in making transplants into two
formerly barren streams to expand the numbers of this species.

The Bulk of Apache trout are found on the White River Apache Indian
Reservation. Unfortunately the major stronghold of Apache trout is

in virgin forests of the Bonito Creek watershed. The tribe has sold
the timber and logging is underway., Mr, Richard Baldes and Mr. Richard
Painter, biologists with the U.S. Bureau of Sport Fisheries and Wild-
life and advisers to the tribe on fish and game matters, strongly
urged that the Bonito Creek waterkhed be left in its virgin state, but
their advice was not followed.

Other federal agencies such as U.S. Forest Service and the Bureau of
Land Management, in most regions, are concientiously trying to pro-
tect rare species of fish and wildlife where they occur on their
lands.

The Lahontan cutthroat trout occurs as pure populations in only 7
known waters, One stream in California is on private land and was
threatened by logging and real estate development. The Forest
Service and California Fish and Game actively cooperated to mitigate
environmental damage and made a transplant of the Lahontan trout into
a stream barren of fish. A population of Lahontan giitiezoat trout

in Summit Lake, Nevada, was under a potential threat from mining

operations in the watershed of the only spawning stream tributary to
the lake. The watershed is on B.L.M. land and the B.L.M. withdrew
the watershed from any use which might endanger the trout. They
did this over fierce opposition.

For your request for literatire on the subject of logging and fish
protection I am enclosing a copy of a set of guidelines, developed
by the Society of American Foresters (Mr. Baldes, the U.S. Bur.
Sport Fisheries biologist, urged that these guidelines be followed
in the logging operations on the Apache Indian Reservation),

A booklet entitled "Guidelines for Stream Protection in Logging
Operations,'" by R,L. Lantz, is available from the Oregon State

Game Commission, P,.0. Box 3503, Portland 97208,

I hope that this information has answered your questions and provided
you with an introduction to the problems of habitat preservation in
relation to the preservation of rare fishes.

Sincerely,

Robert Behnke
RB:vv

Enclosures

ccy R.Es Putz




August 29, 1973

Mr. Gorden Haugen

Lolo National Forest
2801 Russell Street
Missouri, Montana 59801

Dear Gorden:

We have made good progress in the examination of westslope cutthroat
trout specimens (there are now well over 500 specimens on hand), but
all of the data on all of the specimens will not be completed until
this fall or winter. The diagnosis of westslope cutthroat trout found
in my report of last January is holding up quite well. The Samples
that best conform in their spotting pattern and have no evidence of
hybridization with rainbow trout, typically have the following values:

mean vertebral counts of 61.0 or less, gillraker counts between 18.0-
19.0, scale counts between 160~170 any p¥loric caecae of 35 .3,
Westslope cutthroat samples from widely different geographical loca-
tions exhibit a high degree of concordance in their characters and
when certain values appear abnormal, there is reason to suspect
hybridization with rainbow trout and/or Yellowstone cutthroat trout
and then other characters are critically analyzed. \
From your list of August 15, the following samples have been completed:
Big Rock Creek, Chippy Creek, Congdon Creek, Little Stoney, Arrasta
Creek, Moose Creek, Overwhich Creek, and Straight Creek. Only vertebral
counts have been completed on the other samples but some comments can
be made on them based on vertebral number and spotting pattern. I

can not find any specimens from three sites on your list--Murr, Bear
and Carp Creeks. There are no color slides on fish from these creeks
and I don't believe samples from Murr, Bear and Carp creeks were sent
to me (your color slides are a real asset to help detect hybrid
influence).

Of the 8 samples analyzed, all are typical cutthroat trout, but none
of samples appear to be from pure, uncontaminated populations--that
is, all have one or more characters aberrant from my diagnosis of
westslope cutthroat trout. The major influence appears to be from
Yellowstone cutthroat trout.

There is just too much total variability among these samples from a
limited geographical area to be explained by natural variation between
local populations. In order of judging the 8 samples from best




(least amount of hybridization) to worst, I would rank them as follows:
Straight, Chippy, Ross, Big Rock, Moose, Arrastas, Congdon, Little
Stoney and Overwhich Creeks.

From the 12 samples which have had only the vertebrae counted, only
two samples average more than 61.0 vertebrae (Lolo Crk., 61.2; and
Bear Trap Crk., 61.3). In looking over the color slides of some of
these fish, the spotting pattern on the trout from Poorman's Creek
best conform to my idea of the typical westslope cutthroat.

I have arranged to borrow specimens of cutthroat trout from the
Columbia River drainage of Canada and also some ancient museum speci-
mens which should help to determine the range of variability and how
many distinctive groups of cutthroat trout are native to the Columbia
River system.

I met Mr. Reinitz recently at a meeting in Boulder, Colo., and we
discussed his research. I'll send him a copy of this letter for
his information.

Sincerely.

Robert Behnke
RB:vv

cc: Mr., Henry McKirdy
Mr., Gary Reintz




COLORADO COOPERATIVE FISHERY UNIT
COLORADO STATE UNIVERSITY
FORT COLLINS, COLORADO

August 29, 1973

Dr. Clark Hubbs
Department of Zoology
University of Texas
Austin, Texas 78712

Dear Clark:
Thanks for your comments and corrections of my reports on rare fishes.
These reports are being prepared for region II (Albuquerque) of the

U.S.B.S.F.W. to supply a source of coneise information on rare,
depleted and threatened fishes mainly of Texas, Oklahoma, New Mexico

and Arizona. A major purpose is to have information availi#ble
prior to the initiation of projects by the Cog$s of Engineers, Bur.
Reclamation, highway construction, etc., which may effect rare
fishes. As you may note tha fish section of the 1973 red book on
threatened wildlife is poor and sufficient detailed information is
not provided for the fishes covered.

I had written to Al Lopinot, the A.F.S. chairman of the rare and
endangered fish committee, suggesting nation-wide coverage of rare
fishes in a comparable manner to my reports would be a valuable
contribution. The problem would be of finding competent people

to volunteer their time.

I met Mr. Stevenson recently at a meeting in Boulder Colorado and
learned more about a species of Texas Cyprinodon.

Sincerely,

Robert Behnke




September 6, 1973

Dr. Gunnar Naevdal

Institute of Marine Research
Directorate of Fisheries
5011 Bergen, Norway

Dear Dr. Naevdal:

Thank you for your informative letter and the booklet on char. I
will ask Mr. Wespestad to make a translation for me. Your data on
the allelic frequencies for esterase for the four populations
sampled are quite variable. As I wrote previously, I have strong
reservations on Nyman's interpretation of esterase data published
in the last Drottningholm report.

I counted the gillrakers of the char specimens you sent and found
them to be 23-27 in 10 specimens from Bogetveitvatn, 24-27 in 4
specimens from Vangsvatnet and 22 and 23 in 2 specimens from
Eidesvatn. These counts are similar to counts I have for char
from Sweden.,

I would very much appreciate further samples of (5-10 fish per
sample) from other lakes and perhaps 6-8 more specimens from
Vangsvatnet to investigate the possibility that more than one
form of ancestral char established lacustrine populations in
Norway inppost glacial times.

Do you know if any of the Norwegian lakes are reputed to have two
distinct char populations, comparable to the drawf ("tita") and
normal chars found together in several lakes in Sweden? If so,
samples from such populations would be most valuable.

Samples from Breimsvannet (where all 117 fish had FF esterase)
and Rodlivannet (with a predominance of the SS gene would make an
interesting comparison of morphological characters with esterase
data.

Again, many thanks for your kind assistance.

Sincerely

Robert Behnke




Beptember 6, 1973

International Activities Staff
(Translations)

National Marine Fisheries Service, NOAA

U.S. Department of Commerce

Interior Bldg., Rm. 8015

Washington, D.C. 20235

Dear Sir:

I request a loan of the English translation of the two papers
cited in the enclosed references from Current Fishery and Ocean-
ography Translations.

Thank you,

Robert Behnke

RB:vv

Enclesure




September 6, 1973

Fisheries Research Board
of Canada

Biological Station

P.O. Drawer 100

Nanaimo, British Columbia

Canada

Dear Sir:

If available, I would greatly appreciate a copy of F.R.B.C.
Translation Series 1476: Tuunainen, P, 1970, On the relation-
ships of salmon fish., 11 p.

Thank you,

Robert Behnke




September 7, 1973

Dr. Harold E. Malde
U.S. Geological Survey
Denver Federal Center
Denver, Colorado 80225

Dear Dr. Malde:

I received the package of reprints you sent and I express my sincere apprecia-
tion. You mentioned you were in short supply of your Professional Paper 596
and if you desire its return let me know and I'11 make a Xerox copy for
myself,

I will make a field trip next week to obtain trout samples from the Bonneville
basin and the upper Snake River drainage. At present, it appears that one
form of cutthroat trout in the upper Snake River has its affinities with the
Bonneville trout, whereas the other form has no counterpart in the Bonneville
basin, The sequence of geological events explaining the present distribution
of two distinct types of cutthroat trout in the upper Snake River will require
some thought. I will probably direct a few specific questions to you later
this year when my thinking on the matter is sharpened from persuing the
geological literature,

Sincerely,

Robert Behnke




September 7, 1973

Mr. Allen 0. Fordyce
NX Bar Ranch
Big Horn, Wyoming 82833

Dear Mr, Fordyce:

Evidently, Mr. Fred Eiserman, the Fisheries Management Coordinator

for Wyoming Game and Fish, is interested in the possibility of
obsaining the red-banded trout from Nevada. Enclosed is Mr. Eiserman's
letter to me on the matter. The problem of getting fish from one

state to another can be complex and the simplest and most direct way to
accomplish this would be between the Wyoming and Nevada Game and Fish
department to arrange the collection and shipment.

The red-banded trout in Nevada however, has additional significance
in that any agency promoting its perpetuation would gain favorable
publicity because of the rareness of the red-banded trout. This fact
would suggest to me that both the Bureau of Land Management(the newly
introduced population in Wolf Creek is on BLM land) and the Soil
Conservation Service (which besides being inclined to protect rare
species is also interested in finding a trout better adapted to farm
pond conditions) may want to get into the act of initiating experi-
mental transplants of the red-banded trout.

The people I have dealt with on the subject of the red-banded trout--
its perpetuation and for its possible use as a farm pond taout, besides
Mr. Eiserman of Wyoming Game and Fish, are: Mr, Pat Coffin, Nevada
Fish and Game, P.0. Box 1087, Elko, Nevada 89801; Mr, E.A. Moore,
District Manager; Bureau of Land Management, 2002 Idaho St., Elko,
Nevada 89801; and Mr. Dean Marraige, Regional Biologist, Soil Conser-
vation Service, 209 Federal Bldg., 511 N.W. Broadway, Portland Oregon
97209, :

If Wyoming cannot arrange a transplant of the red-banded trout from
Nevada, and if your ponds are deemed suitable, perhaps Wyoming could
use it to develop a stock of one of their native cutthroat trouts.

I am particularly interested in learning more about the performance
of the Snake River cutthroat trout in ponds. So far the results have
been promising.

I am enclosing a manuscript that will be published in a technical
fisheries journal, prepared by a graduate student and I, on the Snake




River cutthroat trout in a lake in Colorado. The article is written
in a technical sgyle for fisheries biologists, but I believe it will
reveal my thoughts on the subject of evaluating different species
and races of trout and the need to preserve the various types that
still exist,

Sincerely,

Robert Behnke
RB:vv

Enclosures




Division of Fisheries Research September 6, 1973
Attn, Mr. Dan Rasovich

Robert Behnke

Colorado Cooperative Fishery Unit
Colorado State University, Fort Collins, CO 80521

Travel Authorization

I request authorization to attend the annual meeting of Desert Fishes
Council, November 13, 14, Tempe, Arizona.

This meeting is most important for obtaining and exchanging information
on rare and endangered fishes of the Southwest.

No Bureau funds will be used for travel expenses.




September 2#&, 1973

Mr. Robert W, Scott
1593 South 75 East
Bountiful, Utah 84010

Dear Bob:

Thank you for the sample of cutthroat trout from Archie Creek. The
specimens have not been examined yet but superficially look like typical
S. c. pleuriticus. If they are a pure population, their characters
should be virtually identical with a collection I have from the Little
West Fork of the Baack Fork, Sammit Co., Utah, which appear to be
essentially pure pleuriticus.

I was collecting cutthroat specimens in Utah and Wyoming last week,

I was most interested in obtaining specimens of the cutthroat native to
the Bonneville basin, but also checked some tributaries to the upper
Green River,

I believe I mentioned to you about my interest in the cutthroat trout
in the South Fork of Sheep Creek in Ashley National Forest. A note in
1950 in the Progressive Fish Culturist revealed that many of these
trout lacked a dorsal fin, and I wonder if this condition still persists
or even if cutthroat trout still inhabit Sheep Creek.

Sincerely,

Robert Behnke




September 24, 1973

Mr. Don Dexter

Wyoming Game and Fish Commission
P.O. Box 1589

Cheyenne, Wyoming 82001

Dear Don:

I just returned from a field trip and found a copy of your letter to
Mr. Fordyce in which, you expressed annoyance at my reference to lethargy
and inertia in fish and game agencies.

Actually, the words were taken out of context from one letter to Mr, Fordyce,
and Wyoming Game and Fish people were specifically exempted from the taint
of lethargy and inertia, which referred to a malady endemic to large and
growing bureaucracies.

The situation was that Mr. Fordyce wanted to take the matter of fish
introductions into his own hands because evidently he has an antipathy
toward state and federal agencies. During our correspondence, I pointed
out to him that such action not be feasible and that fish transplants
could only be carried out by the game and fish department. I also pointed
out the problems faced by a public agency in its relations with various
and diverse segments of the public. I wrote that the problems of lethargy
and inertia become built into the system as an administrative organization
grows, which, in turn, makes the acceptance of new and innovative ideas
more difficult. The specific example cited, however, referred to my
problems of propagating Snake River cutthroat trout in Colorado. Despite
the demonstrated potential this trout has for fisheries management in
Colorado, a grad student and I had to hatch and raise the trout ourselves
this year in makeshift facillities, to keep the research program going.

No one, to my knowledge, in the Colorado Division of Wildlife was antagon-
istic to the Snake River cutthroat project=-on the contrary, everyone seemed
favorably inclined and 15,000 eggs were obtained., No hatchery wanted to
handle them however, and no one could or would assume the responsibility
of ram~rodding through the layers of research-management-~hatcheries and
central office to regions to get the fish reared and stocked, establish a
brood stock and keep the ball rolling, My stated or implied comments in
one letter was to the effect that Wyoming Game and Fish had not reached
the critical mass necessary for lethargy and inertia to be a problem and,
in my opinion, was one of the most progressive and innovative fish and
game agencies. Because of this, I prefer to initiate such projects as
experimentation with red-banded trout in cooperation with Wyoming Game




Mr, Don Dexter
9/24/73
page 2

and Pish rather than in Colorado or as part of a federal project=--you
are a dynamic and action oriented organization and I hope you can stay
that way.

In any event, Mr. Fordyce seems determined to raise some rare or inter-
esting trout in his ponds and I hope something can come of his enthusiasm
even if the red-banded trout can't be obtained from Nevada.

Concerning warm-water trout, you and Fred Eiserman may be interested in
the most recent results from stocking Snake River cutthroat trout in warmer,
atypical, cutthroat waters in Utah and Colorado.

One assumption Dick Klein (Colorado biologist) and I want to test is the
possibility that a reasonable sport fishery can be developed for advanced
anglers (mainly fly fishermen) in an intensively fished, catchable lake
by fingerling plants of such trout as Snake River cutthroats and brown
trout. The basic idea is that the behavioral differences of brown trout
and Snake River cutthroat from the hatchery rainbow are distinct to a
degree that will allow them to avoid heavy exploitation by bait fishermen
concentrating on the catchable rainbow. This would provide increased
angling opportunity, support greater fishing pressure and make use of
food resources untapped by hatchery rainbows. Creel census data from
Utah and New Mexico where Snake River cutthroat have been stocked with
rainbows demonstrate that bait fishermen preferentially exploit the rain-
bow, allowing a trophy fishery to be established for the cutthroat.

On July 10, 1973, we stocked 1900 Shaake River cutthroat trout (2«3 inches;
X 3.9 gm) in West Lake, a 20 acre pond managed as a put and taky fishery
west of FortiCollins. The water temperature of the lake was 72° when

the fish were stocked and I had reservations about their survival (we

had difficulties raising them in our makeshift hatchery and they were not
in particularly good condition). On Sept. 14, a seine hall turned up 29
of these cutthroats from 3.5-6.0 inches Gr 4, 5), all in excellent condi=-
tion. Also in the seine hall were 13 brown trout from a plant of 3,000
3-4 inch fish made in May.

The trout in West Lake should enter the fishery next summer and we should
have an indication how our assumption will work out,

In Utah, two lakes on Hill Creek, in a warm, arid climate have been stocked
with Snake River cutthroat trout. The lakes are about 40 acres and quite
productive. Under these conditions rapid growth is expressed and 2+

fish (3 growing seasons, one in hatchery, two in lake) are 14-17 inches.
Fish of 3+ are 17-22 inches, but rapid growth shortens their life span

and few survive beyond age III.

I was in Utah and Wyoming last week gathering material for comparing

Snake River cutthroat with Bonneville cutthroat and trying to establish

the demarcation between the large-spotted and fine~-spotted cutthroat trouts
of the Snake River drainage. John Erickson provided some good help.




Mr. Don Dexter
9/24y73
page 3

I plan to have a grad student thesis completed on the systematics of
Snake River cutthroat by next June.

Sincerely,

Robert Behnke

RBs:vv

cciFred Eiserman




September 24, 1973

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

Dear Gary:

1 cannot assign the Yellowstone Lake trout to any subspecies with any
authority at present. Unfortunately the name Salmo clarki lewisi and
Yellowstone cutthroat have become synonymous in the literature. Accord-
ing to the rules of nomenclature, the name lewisi is assigned to a
cutthroat trout taken at Great Falls, Montana in the Missouri River--
thus the name applies to all native cutthraot of the upper Missouri
River basin (above Yellowstone drainage) and any other geographical

groups of cutthroat trout which are taxonomically similar to a degree
that no consistant differences can be demonstrated in any characters
(which would probably include the westslope cutthroat with S.c. lewisi).
As you and I have noted, there are consistant differences between
Yellowstone cutthroat and S. c. lewisi. I attribute this to their
different origins. The cutthroat trout gained access to the Yellowstone
drainage via the upper Snake River,.not:-the MissouriiRivef. An early
cutthroat trout ancestor must have become established in the upper
Snake River before the formation of Shoshone Falls. From here it
enterred the Bonneville basin via a former connection with the Bear
River, where it further differentiated. Later, Lake Bonneville over-
flowed back into the Snake River and subsequent to that event--probably
about 8,000 years ago--the cutthroat invaded the Yellowstone drainage
from the Snake River, probably over Two Ocean Pass. The upper Yellow-
stone drainage trout and the cutthroat trout in the headwaters of the
Snake River are virtually identical, and they seem to be quite similar
to the Bonneville cutthweat trout, S. c. utah. The upper Missouri

trout was derived from the upper Columbia system.

I collected fishes in the Bonneville basin and upper Snake River drain-
age last week to obtain more detailed data on my assumption that the
cutthroat trout of the upper Snake River and Yellowstone system are
closer to S. c¢. utah than to S. c. lewisi. That is where the matter
now stands, and you may quote my opinions if you want. In any event,
the name Sadmo clarki clarki is restricted to coastal cutthroat trout




Mr. Gary Reinitz
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page 2

(which are differentiated from all other subspecies by their karyotype),
and it would be erroneous to use this name for the Yellowstone trout.

The Yellowstone trout is not listed as endangered. It is abundant in
Yellowstone Park and well protected. Outside the Park, however, it
is very rare in the Yellowstone system of Montana and Wyoming.

Sincerely,

Robert Behnke




September 25, 1973

Mr. Roger R. Fliger

Montana Dept. of Fish and Game
Box 39

Red Lodge, Montana 59068

Dear Mr. Fliger:

If you are conducting research on the biology of golden trout in
Montana, it would be important to know if your data pertains to S.
aguabonita or to hybrids--S. aguabonita X S. galrdnerl, S. aguabonita
X S. clarki or combinations of all three species. s

If the population is a typical hybrid swarm, particularly with S.
gairdneri, the hybrids can be recognized from gross phenotypic appear-
ance. A slight degree of hybridization with S. clarki,however, is not
easy to detect unless a series of 10-15 specimens are critically examined
for several characters,

You can send your sample to me for examination. I can give you a
tentative opinion right away based on cursory examination, but com-
plete examination would have to wait until we are set up to run samples
trhough our X-ray process for vertebral counts, which should be in about
two months.

The first record I have found for golden trout in Montana (in repts of
U.S. Bur. Fish.) is 9000 fingerlings given to the Forest Service and
21,000 fingerlings planted in a virgin lake near the Continental Divide
in Glacial National Park in 1929. In 1930 and 1931 the Bozeman hatchery
handled golden trout eggs and a spawning run or golden trout was noted
in Gallatin Natimnal Forest in 1931. In lakes with natural reproduction,
the only way golden trout could have maintained their purity, is if no
rainbow or cutthroat trouts were ever stocked into these waters. That
is, the golden must be completely isolated from rainbow and cutthroat
trout to protect them from hybridization. Stocking records are not
always adequate and many lakes were stocked by the Forest Service,
particularly during CCC times, which were never recorded by the fish and
game department,

Sincerely,

Robert Behnke




Bob Azevedo September 25, 1973

Bob Behnke
Apache trout

Many thanks for Ron Gurntows helpful comments and a copy of Anderson's 1965
report. I have several of Andy's memos and reports but I haven't previously
seen this particular one which has some significant remards on Bonito Creek
trout.

In the report Anderson mentioned he observed obvious hybrids in lower Bonito
Creek in 1960 and 1961 and in upper Bonito Creek in 1961 and 1964. The
specimens I have examined from the Bonito Creek watershed consist of samples
from Bonito Creek (exact locality not stated) collected by Anderson in 1963
and from Several tributaries in 1964. The specimens are in poor condition,
but when I look over all the data from all the specimens, I must conclude
that no contamination is apparant--they appear to represent pure S. apache.
This has always baffled me because I was told by Dick Baldes and others that
rainbows were regularly stocked in lower Bonito Creek and no known barrier
prevented them from mixing with the Apache trout upstream. Anderson recom-
mended that a barrier be installed in Bonito Creek but evidently this was
not done. I would like to know more about any reputed barrier to upstream
migration.

Anderson judged hybrids on the development of parr marks, which I find not

a reliable indication., I suspect that he was mistaken in his assumption

that hybrids were in upper Bonito Creek--there is no evidence from the speci-
mens he collected in 1963 and 1964 from the watershed.

It would be important to obtain new samples from the Bonito Creek watershed

to monitor the influence of the logging operations. If possible, 10-15
specimens from each of the tributaries and from upper, middle and lower Bonito
Creek should be collected and preserved this year. My students and I will be
involved in other studies, but these collections can be part of yearly samples
to detect hybrid influence correlated with habitat alteration, and would be -
most valuable in that respect.

You might give some thought to funding a graduate student project with rare
and endangered species funds on the Apache trout. The problem is too great
to adequately handle on a sporadic basis. Let me know if you think this
would be feasible, because we begin to receive applications for graduate
school in November-December and the better applicants are usually picked
up early




Hank McKirdy in Missoula said the Forest Service will supply me with some
funds to complete a study on the westslope cutthroat trout, so I'm planning
to finish up pfojects on Columbia River basin cutthroat trout, including
the Snake River trout, this fiscal year.

You may be interested!iin out Snake River cutthgoat project. One of my students
has been working with Jim Mullen this year gathering data form the U and O
lakes where Snake River cutts were stocked. They are flourishing in Towave
Reservoir, with fish up to 22 inches and 5 lbs. at age 3+. Reports from fish-
ermen claim 7-8 1b. fish.

A studnet and I hatched and reared a few thousand Snake River cutthroat this
year and we stocked 1900 2 inch fingerlings on July 10, in a 20 acre pond west
of Fort Collins. The water temperature was 72°F, when they were stocked and

I had doubts on their survival. On Sept. 14, a single seine haul turned up

29 of them from 3 1/2-6 inches, all in excellent condition. The idea I'm
testing is that a quality fishery can be established in a catchable put-and-
take lake by stocking Snake River cutthroat fingerlings along with hatchery
rainhows--based on the assumption that the cutthroat will not be vulnerable

to heavy exploitation by bait fishermen concentrating on the catchables, thus
enhancing the over-all value of the fishery.

In reference to quality fisheries, I was heartened by Ron Gumtows remards
emphasizing the development of a quality fishery (Apache trout management)
rather than quantity (hatchery rainbows) on the reservation, and selling the
tribe on the economics of such a change in emphasis.

I had urged Andy Anderson to consider this alternative several years ago..
Andy was dedicated to preserving pure populations of Apache trout, but mainly
as unique curiosities. His big emphasis was developing more catchable lakes
to attract more visitors. It seemed logical to me that properly promoted

and managed, the Apache trout, as a unique recreational experience, would be
tremendously more valuable than the rainbow trout which can be caught any-
where. The type of fishermen attracted to such a fishery would most likely
spend more money and cause less environmental impact on the reservation,
reducing the costs of maintaining the fishery. It makes good sense to me.

Rocky Mountain Park is going ahead with a greenback trout restoration project
which should provide a limited fishery for a rare and beautiful fish and I
hope the tribe can be sold on a similar philosoply.




October 2, 1973

Mr, William Markham Morton
Fishery Biologist Emeritus
4700 N.W. Barnes Road
Portland, Oregon 97210

Dear Mark:
I am still at C.S.U. in Fort Collins, but am in the process of moving into

a new building on campus and my files are not available at present to give
you a comprehensive critique of your manuscript.

I would have many comments on such things as writing salmonid in place of
salmonoid and confusion arising from common names as "iwana'" (= S. malma)
pluvius}, "kundsha'" (= S. leucomaenis) and 'blattyen" (= most likely S.

alpinus).

Mainly, however, I suspect that you'll get a hard time from the editor over
the length of the paper. With page costs what they are, the emphasis is on
brevity.

I note a major discrepancy in gillraker values for S. aureolus in table 5--
a Stanford Univ. collection is listed with a mean of 18 and a collection
from Maine with 22, which is just about the greatest difference of any of
the charrs you discuss. It is important to count rudiments on the gill

arch because the rudiments on small specimens often become developed as the
individual grows and different counts would be obtained for small and large
fish from the same population if rudiments are ignored. I use alizarin-red
stain on gillrakers and basibranchial teeth to pick up all rudiments.

Your caecal counts on the Swedish "blattyen' (from Lake Ovre Bjorkvattnet?)

are probably too low (25-37 in table 6). My counts on the normal and drawf

charr from Ovre Bjorkvattnet are 29-50 (42.0) and (39.9) respectively for

19 specimens. Six other samples of Swedish charr (N = 30) ranged from 30-57
caeca.,

I don't believe your sample from Lac Leman is a typical example of European
Alpine charr. The charr of the Alps typically have 26-32 gillrakers, which
would readily separate them from oquassa or aureolus.,

I wouldn't make too great a fuss over the common names of oquassa and aureolus
because the A.F.S. list of common and scientific names ignores subspecies
anyway., I agree with your opinion that charr is more authentic than char

and T used the rr spelling in my glacial lakes paper but the editor struck
them out,




Mr. William Markham Morton
October 2, 1973
page 2

I believe you place too much emphasis on lake vs stream spawning as evidence
of phylogenetic affinities. It is obvious that stream spawning brook trout
(fontinalis) were stocked into the Rocky Mountain region where they have
developed thousands of strictly lacustrine populations--spawning on lake
bottoms. Everhart indicated that some of the oquassa populations are likely
lake spawners because some of the lakes appear to lack suitable spawning
tributaries. Salvelinus, as a whole, seems well adapted to spawn in either
streams or lakes and 1'm sure, as with the Rocky Mountain fontinalis, diff-
erent populations opportunistically utilize the available spawning areas

in either lakes or streams and no phylogenetic significance can be attached to
it.

Enclosed are copies of a few things you might find useful. These include
correspondence, pages from the 1883 and 1884 U.S. Fish Comm. Repts. (note
the hybridization between alpinus and fontinalis) and a report of new
discoveries of oquassa Y?) iIn Maine in 1972, 1 tried to get specimens, of
these Maine fish, (I heard that two distinct populations were found in one
lake), but a subsequent ttip ended in a helicopter crash, killing one of
the persons and no cdllections were made.

I have some oquassa from Wadleigh Pond, Maine and aureolus from Flood's
Pond, Maine. I observe neuro-sensory pores on top of the heads on specimens

from both samples.
Good luck with the manuscript, I found a wealth of historical data in it.

Sincerely,

Robert Behnke
RB:vv

Enclosures:




October 2, 1973

Mr, Jack Lermoyeux

U.S. Bureau Sport Fisheries and Wildlife
711 Central Ave.

Billings, Montana 59102

Dear Jack:

Enclosed are copies of a report on golden trout on the Wind River Reservation
and contiguous areas and a few other items which may be of interest. The
first major publication on the use of intraspecific variability in fisheries
management will be published in the Transactions A.F.S. next year (April or
July issue) and concerns the dynamics of a Snake River cutthroat trout popu-
lation and another race of cutthroat stocked in the same lake in Colorado.

I have a graduate student project now underway on westslope cutthroat trout.

The emphasis is on clearing up the taxonomic confusion but we will include
information on biology, management and culture. You mentioned the success
that the Bureau has had in the propagation of the Arlee stock and if any
notes or reports are available I would appreciate receiving them. Do you
know where the Bureau plans to stock westslope cutthroat?

I will keep you informed of my finding on Montana golden trout if and when
the specimens are received. The person who wrote to me on the matter of
identification was Roger Fliger.

Sincerely,

Robert Behnke
RBsvv

Enclosures: several




October 5, 1973

National Technical Information Sewvice
U.S. Department of Commerce
Springfield, Virginia 22151

Dear Sir:

I am reporting an error in the books that were shipped to me.

The enclosed copy of my order of September 6, requests two books. The

first book listed (TT 71-50112) was received. The second book (TT 70-50164)
evidently was confused by the person filling the order and the book received
is TT 70-50146--on the subject of hydraulic engineering.

Please advise how to correct this error.

Sincerely,

Robert Behnke

Cooperative Fishery Unit
Colorado State University
Fort Collins, Colorado 80521

RB:vv

Enclosure




October 5, 1973

Mr. Allen O. Fordyce
NX Var Ranch
Big Horn, Wyoming 82833

Dear Mr. Fordyce:

I was glad to hear that your ponds were judged to be suitable. As you
have seen in a letter to you from Mr. Dexter, he is a bit upset over my
implications of lethargy. Actually, Wyoming Game and Fish is one of the
more progressive and dynamic fish and game agenétes. They have some
find and dedicated people and are small enough to avoid the problems
associated with a large bureauracracy. This is why I prefer to initiate
cooperative research projects in Wyoming.

I wrote to Mr. Dexter and Mr. Eiserman urging that some action be taken
to capitalize on this opportunity to use your ponds to establish a bwvood
stock of a rare form of trout., I was told that an attempt will be made
to obtain some red-banded trout from Nevada--which would be my first
choice. However, the entire population of red-banded trout in the tiny,
intermittant Nevada stream is probably only 100-200 fish.

I suggested that if the red-banded trout could not be obtained from Nevada
an alternative trout could be selected, such as the cutthroat trout native
to the Big Horn River drainage of Wyoming, which now is known from only a

single population in South Paint Rock Creek, between Ten Sleep and Buffalo.

You can write to Mr. Dexter or to Mr. Fred Eisermann (Wyoming Game and Fish
Office, Casper) to find out the latest developments on their efforts to
arrange for red-banded trout from Nevada and what alternatives they are
considering if red-banded trout cannot be obtained.

Sincerely,

Robert Behnke




October 9, 1973

Mrs. Candace Ryan
Larimer County
Department of Public Welfare

Dear Mrs. Ryan:
Mr. James Roscoe is employed by me as a graduate research assistant
with funds supplied by the National Park Service and the U.S. Forest

Service.

These funds are not adequate to cover the normal full graduate student

stipend and Mr. Roscoe has agreed to accept a salary of $200.00 per
month from September, 1973 to June, 1974, This renumeration is not
adequate to meet Mr. Roscoe's expenses and other financial assistance
will be necessary for completion of his graduate program.

Sincerely

Robert Behnke

Associate Professor
Fisheries Biology
Colorado STate University




October 12, 1973

Dr. George Weisel
Department of Zoology
University of Montana
Missoula, Montana 59801

Dear Dr. Weisel:

Enclosed is the reprint you requested. Many thanks for the reprints you
sent. I have been accumulating information on Montana fishes as part of
a study on the systematics of cutthroat trout. The enclosed reports
summarizes the present status of the "westslope' cutthroat trout.

I find the cutthroat trout native to the upper Missouri (above Great
Falls), the upper Columbia and the South Saskatchewan river basins to
be very similar to each other, but distinct from the Yellowstone drainage
cutthroat. I attribute this to relatively recent (C2. 8,000 yrs. B.P.)
transfers between the Columbia, South Saskatchewan and Upper Missouri
drainages via lakes formed by the retreating glaciers. The trnasfers
were likely of the ¥filter bridge" pattern because apparantly only a
few species made it to all three drainages. Cutthroat trout in the
Yellowstone drainage undoubtably came from a stock isolated by Shoshone
Falls in the upper Snake River--and probably long separated from the
cutthroat of the upper Coluhbia. This migration route (Snake, Yellow-
stone, or Missouri) was likely used by Cottus bairdi and Catostomus
platyrhynchus also.

The enclosed sheet on distribution of Montana fishes was prepared to
provide some indications of zoogeographical patterns and invasion routes.
I would appreciate any corrections or comments,

Sincerely,

Robert Behnke
RB:vv

Enclosure




October 12, 1973

Mr., GAry Reinitz

Dept. of Zoology
University of Montana
Missoula, Montana 59801

Dear Gary:

Permission is not required to reproduce a table or figure from a
scientific journal (no copyright is involved), you merely cite the
reference. For example: 'Meristic variation in western North Ameri-
can trouts (from Schreck and Behnke [1971, Table 1])."

You mag be interested in a study just started with Dr. James Shaklee,

a former student of Clement Markert, and an autherity on LDH of fishes.
We are goint to examine gene frequencies between cutthroat trout and
rainbow trout in a single river system to evaluate hybridization and
gene flow. We made our first cutthroat trout collection last week

at an elevation of 10,000 ft. and next week will sample the rainbow
population in the lower reaches of the river at about 6000 ft. Pro-
tein variability will be compared with morphological variability.

You will be interested in an article in the most recent issue of
Systematic Zoology, 22(3):257-270 by Utter, Allendorf and Hodgins--
"Genetic variability and relationships in Pacific salmon and related
trout," I discussed this paper with Utter on the phone and he told
me they have not yet found qualitative differences between rainbow
and cutthroat trout for any protein with the possible exception of
creative kinase, which so far has exhibited a 3 banded pattern in
rainbows and 2 bands in outthroat. He also mentioned the enzyme
AAT is highly polymorphic in cutthroats.

Sincerely,

Robert Benke




October 12, 1973

Dr. William Gould

Montana Cooperative Fishery Unit
Méntana S¥ate University
Bozeman, Montana

Dear Bill:
Enclosed is a copy of a letter to George Weisel concerning Montana

fishes. I would also appreciate your comments on the distribution
list,

I have all the data on trout specimens on loan from you add photos
have been made of them. They will be returned soon. I want to check
spotting patterns once more and make some final notes.

Sincerely,

Robert Behnke
RB:vv

Enclosures




October 12, 1973

Dr. Bruce B. Colletti

Natinal Marime Fisheries Service
Systematics Laboratory

U.S. National Museum

Washington, D.C. 20560

Dear Bruce:

Enclosed is a reprint of my #3272 salmonid systematics paper, plus several
others published in recent years. Extra copies of 1971-72 papers are
for Dan Cohen, who requested a reprints exchange two years ago. Dan
provided some good help on the Encyclopedia article on Salmoniformes.

I should point out that I have had to neglect several office amenities
such as mailing lists for reprints, because my Bureau of Sport Fisheries

"Systematic Lab'" is pretty much a one man operation with no budget. Last
year I was officially trnasferred from the Coop Unit program, ostensibly
to allow more time and freedom to pursue ichthyological work and provide
info to federal agencies on various fishes. But no job position has

been created and I must scratch up funds from the National Park Service,
U.S. Forest Service, etc. to support students, hire a part-time secretary
and pay expenses. I have an office and lab in a new Zoology-Amatomy build-
ing on campus, but still use the Coop Unit for my address.

Actually I am quite happy with the situation, but a certain emphiasis
on relevance and applicatdon for fisheries management may be noted in
my work, influenced by the source of funds I obtain.

I am enclosing a copy of a manuscript accepted for publication in the
Transactions of the American Fisheries Society which exemplifies this
point. My original interest in this project was to gather data on the
mechanisms of coexistence between two closely related populations. That
is, can two populations derived from a melatively recent phyletic diver-
gence (during or since the last glaciation have sufficémnt differentiation
in ecological and hehakoiral traits to allow them to occur sympatrically
without direct competition? Much of my speculation in my 1972 paper on
sibling species was based on the assumption that they could. The results
obtained from the two races of cutthroat trout verified my assumption

and would have made a suitable article for Systematic Zoo or Evolution
but the project was supported by Colorado Fish and Game, thus the change
in emphasis on what its all about. In any event, I think it is an




Me. Bruce B, Colletti
October 12, 1973

page 2

interesting paper, and reprints won't be available for another year,
so I'11 send you a copy now--and point out that the real significance

is that the data supports my speculations on the origin of salmonid
sibling species.

Sincerely,

Robert Behnke

RB:vv

Enclosures




October 23, 1973

Dr. Nils=Arvid Hlilsson
Drottningholm Institute for Freshwater Research
Drottningholm, SWEDEN

Dear Nils:

If you can find the specimens of Ovre Bjorkvattnet char (or
from any otfher lake) I would certainly be most grateful to

receive them for more detailed study. Dr Naevdal wrote that
he will attempt to obtain more specimens for me from Norway.

I hope to develop a manuscript on Scandanavian char, regarding
my viewpoint on their systematics.

My major objections to Dr., Nyman's article are that esterase is

a poor choice of enzymes on which to base taxonomic or phylogene-
tic deductions--it is too labile (evolutionarily unstable), and
his data on allelic frequencies of sympatric pairs fully supported
my opinion on their close relationships and recent origins--are
quite contrary to his interpretation of his results,

I would be greatly interested in your unpublished data and obser=-
vations on interactions of rainbow trout and cutthroat trout in
British Columbia. I have a continuing study on interactions of
these two species in lakes in Colorado and Utah.

I would appreciate copies of your notes andidata if you would be
willing to release the unpublished material.

Sincerely,

Robert Behnke




October 23, 1973

Mr. Bill Jackson
2674 N, Victoria
Roseville, Minnesota

Dear Mr. Jackson:

Your letter of October 16, was not received until October 22, You
mentioned you planned to be in Fort Collins on the 19th and would
visit me. I was tied up all last Friday afternoon in a Ph.D. exan,
~and was unavailable if you dropped in during that time.

I was collecting in the upper Snake River drainage in September

but failed to find cutthroat trout in the Buffalo Fork drainagez.

We did make some collections from the Snake River drainage and the
Bonneville basin of Utah.to test the assumption that the Bonneville
trout and the large-spotted cutthroat of the upper Snake and Yellow-
stone drainages are of common and recent origin,

I'm sorry I missed you last week, but let me know when you expect to
be'in the area again.

Sincerely,

Robert Behnke




Oc¢tober 23, 1973

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

Dear Osborne:

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

Of those in the HNorth Fork of the Flathead drainage--Big, Coal, Hay,
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 mean 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 pra=-
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 Creelr
cutthroat population represents a pure, native stock. The fact that
4 of 10 specimens from Bunker Creek lack basibranchial teeth and the
mean scale count is 193 for this sample, leads me to the conclusion
that Bunker Creek trout have been influenced by hybridization. The
other samples are 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 Twim 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 figh,

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 Griffen @reek (of Stillwater drainage); Good Creek
trout have suspiciously large, round spots and 1 of 8 specimens lack
basibranchial teeth, otherwise, the characters are typical of westslope




Mr. Osborne Casey
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page 2

cutthroat. The 3 specimens from Criffen Creek appear to be typical
westslope cutthroat but I'll 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 s@parate stocks. I hope you will be able to
obtain samples from the Kuotenai drainage.

Sincerely,

Robert Behnke
RBsvv

cc: Mr., Henry McKirdy
Jim Roscoe




@ctober 25, 1973

Mr. Chuck Birkemeyer

Dixie National Forest

Pine Valley Ranger District
St. George, Utah

Dear Chuck:
Enclosed are the reports on the Utah cutthroat trout which I

mentioned to you during our collecting trip out of Pine Valley
last month.

Although the analysis of specimens is not completed, I believe

the cutthroat trout in Water Canyon are identical to those in
the “headwaters of Reservoir Canyon and represent a pure popula=-
tion of Salmo clarki utah.

I would appreciate any new information you may come across con-
cerning other locations with populations of native trout.

Sincerely,

Robert Behnke
RB:vv

Enclosures




October 25, 1973

Mr. Bob Hart

Utah Division of Wildlife Resources
712 B, 600 8§,

St. George, Utah

Dear Bob:
Enclosed are the reports on the Utah cutthroat trout which I
mentioned to you during our collecting trip out of Pine Valley

last month.

Although the analysis of specimens is not completed, I believe

the cutthroat trout in Water Canyon are identical to those in
the headwaters of Reservoir Canyon and represent a pure popula-
tion of Salmo clarki utah.

I would appreciate any new information you may come across con=
cerning other locations with populations of native trout.

Sincerely,

Robert Behnke
RB:vv

Enclosures




October 25, 1973

Dr. W.R. Gould
Cooperative Fishery Unit
Biology Department
Montana State University
Boxeman, Montana 59715

Dear Bill:

Thanks for your comments on Prosopium coulteri. You are correct
that there are no records of pygmy whitefish in the South Saskat-
chewan drainage of Montana, but it was recently described from

Wasterton Lakes, Alberta, just over the border, by Lindsey and
Franzin (1972, Jour. Fish, Res. Bd, Can., 29(12):1772-1775).
Evidently the species is indigenoms to the South Saskatchewan
drainage, and might turn up in one of the lakes on the Montana
side one day. Weisel, et. al., (1973, Fish. Bull., 71[2]:587~
596) list several new discoveries made in recent years of this
secretive fish in Montana.

Sincerely,

Robert Behnke




Bob Azevedo October 25, 1973

Bob Behnke

Apache trout research

Your memo of October 15, was encouraging in regards to funding a graduate
student research project on Apache trout. I want to call to you attention
an opportunity to obtain the services of an outstanding person for this
project. I have a student, Mr. Paul sekulich, currently working on the
evaluation of the Snake River cutthroat trout in three lakes on the U.O.
Reservation in Utah, for his M.S. degree.

I think Paul is doing an outstanding job and will come out with some real
insights and valuable information on the role this trout can play in a
management program. You and Ron Gumtow might check with Jim Mullen for
his candid opinion on this project and on Sekulich's performance.

Several years ago, Paul was one of my undergraduate advisees. He was aca-
demically our outstanding graduate in the department in 1969. He enlisted
in the Army after graduation, but I told him to see me after his discharge.
He was an officer in the ARmy Intelligence and just before his descharge I
arragged the Snake River cutthroat project for him. Yesterday he discussed
Ph.D, work and I told him I had no assured funds to cover a Ph.D. project.
I suggested he communicate with other Coop Units because he is one of the
few students who I have no doubts concerning abilities for Ph.D. work.

I then received your memo and thought over the Apache trout situation.
There are two aspects of potential research on the Reservation where
Sekulich's experience could ideally be put to use. These concern the
mechanisms of coexistence of Apache trout with brook and brown trouts in
upper Ord Creek and the interactions between Apache trout, rainbows and
hybrids in the logged=-over disturbdd area of the Bonito Creek watershed--
to determine niche parameters and how and under what conditions niche sep-
aration breaks down. This type of research is essentially the basis of
the Snake River cutthroat project (we call it interactive segregation).

Looking ahead, Paul's maturity and quiet, unassuming competance is of the
tvpe that wins admiration and respect of both younger students and older
practical field men=--~he works exceptionally well with a variety of people.
I would like Bureau people to get to know him with a view towards eventual
Bureau employment=--I would like to see more persons of his caliber employed
by the Bureau.

I am confident that the depth and completeness of information obtained from
a well planned study, conducted by a person of Paul's ability, would far
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Bob Amevedo
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page 2

exceed a simple, two dimensional, life history study in its relevance and
immediate application to management of the species.

Last Tuesday, October 16, Jim Mullen and I took 80 greenback cutthroat
trout from Como Creek and transplanted them into Hidden Valley Creek in
Rocky Mountain Park. Everything went well and I believe they will become
established. The next fssue of Trout Unlimited magaxine (due out any day)
has a feature story on greenback trout and our efforts to restore them.

The author, Mr. John Gagnon, accompanied Jim and I last week and took photos
for a follow=-up article.

I have a new office and laboratory in the new Zoology-Anatomy bldg. on
campus (I still receive mail at Coop Unit) and I have a post-doctoral fellow
from Yale, Dr. James Shaklee, in my lab. Shaklee is one of the world}s
authorities on LDH enzymes in fishes and in electrophoretic techniques for
protein determinations. We have started a project of gene flow between r
rainbow and cutthroat trout in the Poudre River. I would like to have any
interested Bureau personnel to know about my collaboration with Dr. Shaklee
and the opportunity to obtain information on biochemical techniques for a
variety of purposes.




Region II REE Team Oétober 25, 1973
Attention: Bob Azevedo

Bob Behnke
Standardization of R&E reports

Harold Steinhoff related the details of the recent meeting in Albuquerque.

The Enclosed annotated outline is for review and comments so we can agree
on a standard format for the final typing. There is a problem of pagina=-
tion and indexing. Consectutive pagination would cause a problem with
any additions and addenda incorporated at a later date. How about a
phylogenetic brealldown? There are two major divisions--Wildlife (Mammalia
and Aves) and Herps and Fishes (Osteichthyes, Reptilia, Amphibia). From
there we have orders, families, genera, species and subspecies. Some
combination of Latin and Arabic numbers and Capital and small letters
might be devised for indexing and the pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>