United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

May 16, 1975

Dr. Robert J. Behnke
Department of Zoology
Colorado State University
Fort Collins, Colorado 80523

Dear Bob:

I am taking the liberty of sending your address to Ernest Schweibert
who is very interested in contacting you about some subspecies of
trout that are way beyond my expertise. While fishing in North
Carolina with him recently we discussed a new book he is doing

on the trout and I recommended that the two of you get together.

I regret that you are no longer with the Fish and Wildlife Service
but I am delighted that you are continuing your excellent work

at Colorado State University. Ernest Schweibert is considered
the top trout angler in the United States and so it is a rare
privilege to get the two '""Mr. Trouts' together.

With warmest best wishes,

Sincerely,

Nathaniel P. Reed
Assistant Secretary for
Fish and Wildlife and Parks
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(Chuck /foz‘f‘eyzu U5 Outdoon S portsman
14913 Hury 3
Caabonc/ale, (odo. 81623

Robent Behnke
(SU
Fort (odling, (odo.

Dear Bob -

In the way of introduction - I am the manager of a branch stone of (huck
Fothengidl's Outdoon Spontsman of Aspen, (odo. The Branch Stonre is located at
lhe Ranch at Roaring Fonk near (arbondale, (olo.

The Ranch is a condominium development - literature enclosed to save alot
of wonds. (huck and myself are more on less supenvising he Fish Management hene.
As for philosophy - fishing on the Ranch is all Fly Fishing only, and over half
of he water is restricted 2o Fly Rods and (atch and Release.

bnnest Schweibert spent the past few days fishing here and advised #hat
we wnite you for the following neason.

fle thinks the possibility exists that a rather pure strain of Mo(LoudPKern
Rainbos ane here on the Ranch. These fish, because of the situation of the waten
have been fairly well isolated from other fish in the Ranch waters, from recent
introductions of stockens, from fish in the Roanring Fork Riven, and have had some
(not a dot) spawning area available. There are many fish of 4 40 6 pounda.

Crnie felt that it should be ascentained if these fish are as he thinks.

If 40 - they might be of value to the World of Trout. We would apmreciate any

thoughts you might have regarding this.

cc - fanest Schweibent
- Jay Kee Jacobson

- (huch Fothengill




4 September 1975

Mr. Charles Loughridge

Chuck Fotergills' Outdoor Sportsman
14913 Highway 82

Carbondale, Colorado 81623

Dear Mr. Loughridge:

In response to your query on the strain of wild trout you have on the
Roaring Fork Ranch, I will first tell you that the situation is likely
to be complex and amixture of various non-native races of rainbow
trout with a trace of the native cutthroat trout. This would be my
assessment, without actual examination of specimens.

The only native trout in your area and in the whole upper Colorado
River basin is the Colorado River cutthroat trout, Salwmo clarki
pleuriticus, now virtually extinct as pure populations.

Rainbow trout were first brought into Colorado in 1880 and the earliest
propagation of rainbow trout was from fish takenm in the MeCloud River,
California. The McCloud River originally had two species of native
trout, the anadromous rainbow or steelhead trout, Salmo gairdneri, and
a non-migratory trout found in the upper tributaries which I have
called the redband trout. The redband trout is most closely related to
the California golden trout (S. aguabonita aguabonita of South Fork of
Kern River and 8. a. gilberti of the main Kern River). Both of these
trout - the steelhead and the redband were mixed together to form the
original hatchery rainbow trout. However, because of the size and
availability of the steelhead in the McCloud River at the time, the
overvhelming majority of the hereditary background of the original
hatchery rainbow was of the steelhead-rainbow variety. All hatchery
stocks of rainbow trout I have examined or have data on are typical

of the coastal rainbow trout in their taxonomic characters and in their
chromosome number (60). Thus, from the very beginning, a pure strain
of McCloud River trout was never propagated.

For the last 80-90 years, stocking of rainbow trout has caused massive
hybridization with the native cutthroat trout and all degrees of hybrid
populations can be found. In many rivers with self-reproducing populations,
the present wild trout is actually a mixture of the introduced rainbow

(of various strains and the native cutthroat - the hybrids are full

fertile. You might possibly observe this hybrid influence in the
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Roaring Fork "rainbows" by fish with larger, rounder spots, tints of
yellow and orange and a trace of a cutthroat mark.

The Colorado River cutthroat trout is one of the most beautiful of all
trouts but its fate has been sealed by environmental degradation and
hybridization. I have been active in projects to restore the original
cutthroat trout to some of its former habitat by finding existing
populations in need of habitat protection and to make transplants into
nev waters. The Wyoming Game and Fish Department is to be comwmended

on thelr program to restore native trout and I hope other states will
follow their example. I believe our subspecies of native cutthroat
trout can be managed for sport fishereis and not as museum curiosities.
They take a fly more readily than any other trout and are unwary to the
point of being caught and released several times ~ they are the ideal
catch~and-release fish,

I will see if I have some of my reports and literature on the subjects
discussed above to send with this letter. I will have a copy sent to
Mr. Schwiebert because eventually it will be through public education
influencing anglers opinions and values that trout management policies
of public agencies will be re-directed in a more realistic course
emphasizing quality rather than quantity, - or as I have used the
analogy in one of my reports - the psychological factors that influence
the preference to savor a fine wine rather than large amounts of a
poor vintage. I think this analogy is realistic - many fishery
programs are suffering from what can be characterized as a "catchable
hangover",

Sincerely yours,

Py W Pl S
& s

Robert J. Behn
Associlate Professor
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DIVISION OF WILDLIFE RESOURCES

JOHNDE. PHELPS 1596 West North Temple / Salt Lake City, Utah 84116 / 801-328-5081
irector

Reply To

CENTRAL REGIONAL OFFICE

176 East Center Street, Provo, Utah 84601 / (801) 373-4774
August 12, 1975

Dr. Robert Behnke

Colorado Cooperative Fishery Unit
Colorado State University

Fort Collings, Colorado 80521

Dear Sir:

It is our information that you did some work on cutthroat trout

that were taken from the Deep Creek Mountain Range in Utah last
year. These fish were taken by the B.L.M. and identified by you

as a pure strain of cutthroat. The B.L.M. is much interested

in designating this range of mountains as primitive. They have
requested that our Division make an assessment of the fish in the
area and do some irradication of rainbow and rainbow-cutthroat
hybrids in the lower reaches of the streams that also have pure cut-
throat. We are interested in working cooperatively with the B.L.M.
in this endeavor.

I wonder if you would be willing to examine cutthroat that we

have taken from other streams in the Deep Creek Mountain Range to
determine their purity. If we decide to undertake an irradication
project in the area, it would be very helpful to know which
cutthroat have hybridizes and which are pure. It now seems possible
that there are some pure cutts in many of the streams as well as
hybrids. In each stream we have investigated so far, it appears that
there is a clear dividing line between pure and hybrid strains.

If you would be able to examine fish for use, we could ship some

at your earliest convenience and others as we are able to collect
them,

We appreciate very much the help you have given in the past, and
look forward to working with you in the future.

Sincerely,

-

B s R
W} Y, ? NS/, s A R ( QA
Charles W, Thompson

Fisheries Manager
Central Region

CWT :mkh

GOVERNOR DEPT. OF NATURAL RESOURCES WILDLIFE BOARD
Calvin L. Rampton Gordon E. Harmston Dr. Paul Stringham Chairman
Exec. Director Lewis C. Smith Roy L. Young
Leland S. Swaner Leslie J. Anderson




DIVISION OF WILDLIFE RESOURCES

Dr. Robert Behnke

Colorado Cooperative Fishery Unit
Colorado State University

Fort Collings, Colorado 80521
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

HUMBOLDT NATIONAL FOREST
BAKER, NEVADA 89311

March 17, 1975

Dr. Robert Behnke

Bureau of Sport Fisheries and Wildlife
Colorado Cooperative Fishery Unit
Colorado State University

Fort Collins, Colorado 80521

Dear Sir:

Recently the U. S. Army Historical Research Collection in
Pennsylvania sent me a copy of a request you made concerning the
heliograph on Wheeler Peak. I had sent them a similiar request
about the heliograph. Since then I have discovered from a different
source the history of the heliograph, and I felt wou might be
interested ifi you have not already discovered the answer.

The station was a part of a system operated by The U.S. Coast and
Geodetiic Survey, to determine by means of triangulation, the 39th
parallel. It was also used briefly by other parties in the great

effort to map the west.

I dont believe that the personnel involved with this station would
have had much to do with transplanting the cutthroat trout as they
wre only in the area for very short periods of time. Further research
may prove this wrong, however.

We would appreciate any new information you may have on this trout,
as we have recently completed a diorama exhibit using two freeze-
dried specimens, and are bound to be asked many questions.

I will watch for any mention of the fish as I continue my research on
the areas history, and let you know what I discover, if anything.

Sincergly fff/

" Ms. Katherine Kaiser
V.I.S. Technician

6200-11 (1/69)
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CALIFORNIA ACADEMY OF SCIENCES THE SCIENCE MUSEUM

GOLDEN GATE PARK SAN FRANCISCO CALIFORNIA 94118 THE ALEXANDER F. MORRISON PLANETARIUM

(AREA CODE 415) 221-5100 THE STEINHART AQUARIUM

Aprilid, 1975

Dr. Robert Behnke

Department of Fishery and Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dear Bob:

We have some information regarding your letter of 20
February.

Enclosed is a copy of the pertinent section out of the
catalog for SU4769, along with a map and a page out of a
geographic dictionary which Lillian Dempster located. Mt.
Carlton is now Mt. Spokane. Perhaps someone in Idaho can tell
you exactly where Snake Creek is located, but it is near Mt.
Spokane.

Hope this helps.

Sincerely yours,

3. 2L

William N. Eschmeyer
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4 Geographic Dictionary of Washington 263

Spieden Bluff. A headland at the west end of Spieden Island, in west
central San Juan County. “(6) :

Spleden Channel. A channel between Spieden and San Juan islands, in
northwestern San Juan County. (6)

Spieden IXsland. An island about 8 miles long, southwest of Stuart
Island, and north of San Juan Island, in west central San Juan
County; maximum elevation, about 410 feet. (6)

Spiketon. See Morristown.

Spire Mountain. A mountain near the head of Howard Creek, northeast
of Index, in southeastern Snohomish County; elevation, 6,065 feet.
(72)

Spire Point. A peak on the Cascade summit, near the Skagit-Snohomish
boundary line; elevation, 8,220 feet. (52)

Spirit. A post office on Deep Creek, about 10 miles southeast of North-
port, in northeastern Stevens County., (1)

Spirit Lake. A lake 3 miles long, at the head of Toutle River, north of
Mount Saint Helens, in northwestern Skamania County; elevation,
3,199 feet. (156) i

Split Rock, A small rock island near the shore, about 7 miles north of
the mouth of Quinault River, in northwestern Grays Harbor County.
(6) i

Spokane., This city is the county seat of Spokane County, and is lo-
cated in the central part, on Spokane River.. The altitude is 1,910
feet. Tt has an area of about 89 square miles. Tho city iy well
served by several trunk line railroads and a number of branch lines
and interurbans. 'There are 215 factories, including sash and door,
shingle and box factories, metal working plants, brick, clay and
cement works, meat packing plants, candy, cracker and biscuit fac-
tories, flouring mills, and railroad shops. It is a natural center for
a lumbering, mining and agricultural region. The population in
1910 was 104,402, According to the estimates of the Census Bureau
the population on July 1, 1916, was 150,323. (1)

Spokane Bridge. A station on the C. M. & St. P. Ry, 18 miles east of
Spokane, in east central Spokane County; elevation, 2,114 feet. (4)

Spokane County. This county is located in east central Washington, ad-
Jjacent to ldaho. It contains 1,756 square miles. The topography of
the county is generally rolling, with mountains along the eastern
line. The mean annual temperature is 48° F., and the mean annual
range is 42° F. The precipitation per year averages 17 inches. Spo-
kane'is an Indian word meaning “chief of the sun.”” Spokane County
has the second largest population of the state. The Census Bureau
estimated that it was 190,870 on July 1, 1916. Manufacturing and
diversified agriculture are the leading occupations of the people.
Apple growing and dairying constitute two of the important indus-
tries. Spokane is the largest city and the county seat. Some of the
other important towns are Cheney, Medical Lake, Deer Park, Rock-
ford, Spangle, Fairfield, Latah, and Waverly. (1)

Spokane, Fort, A village near the mouth of Spokane River, in north
central Lincoln County; elevation, 1,673 feet., (4)

Spokane Indian Reservation. A large reservation, with a. total area of
147,422 acres, located in southwestern Stevens County, near the con-
fluence of Columbia and Spokane rivers. (1) :

Spokane, Mount. A mountain northeast. of Spokane, in northeastern
Spokane County, near the state line; elevation, 5,208 feet. (For-

merly Carlton.) (75) .
——
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William N. kschmeyer
CALIFORNIA ACADEMY OF SCIENCES

GOLDEN GATE PARK SAN FRANCISCO
94118

Dr. Robert Behnke

Department of Fishery and Wildlife Riology
Colorado State University

Fort Collins, Colorado 80523
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MONTANA TELEVISION NETWORK
A Division of Garryowen Corporation Norma Ashby, Producer/Today in Montana

Oct. 7, 1976

Dr. Robert Behnke

Dept. of Fish & Wildlife Biology
Colorado State University

Fort Collins, Colo. 80523

Dear Dr. Behnke,

I understand you have written a thesis on the cutthroat trout. At the
moment I am involved in a campaign to name the Black-Spotted Cutthroat
trout the State Fish of Montana and am interested to know if any material
you cover in your thesis could be helpful in adding to the knowledge
people have of the this particular species.

Actually the Montana Grayling is in contention too but so far the
Black Spotted Cutthroat is far ahead in the balloting. I'm enclosing
some information for you on our campaign.

I will appreciate any information you can give me. Thank you in advance
for your consideration of my request.

Sincerely yours,
~)

I f ,

/ | ',bf‘r/,-;«z_/'/( ez A /’“":g_\
Norma Ashby 7
Producer

"Moday in Montana"

N

Eficlosures

Stations in Billings (KTVQ-2), Butte (KXLF TV-4), Great Falls (KRTV-3), and Missoula (KPAX TV-8) ® Box 1331, Great Falls, Montana 59403 ® (406) 453-2433
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MONTANA TELEVISION NETWORK
Box 1331, Great Falls, Montana 59403
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Dr. Robert Behnke

Dept. of Fish & Wildlife Bbiology
Colorado State University

Fort Collins, Colo., 80523
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Colorado State University

Department of Fishery and Wildlife Biology gggtzgonins. Colorado

17 January 1977

Ms. Johanna Reinhart

Environment Canada

Scientific ‘and Information Branch
116 Lisgar Street '
Ottawa, Canada KIA OH3

Dear Johanna:

I am familiar with Mr. Reinitz' work because I was in communication
with him in 1973 when he was working on his MS thesis on westslope
(should it be hyphenated?) cutthroat trout at the University of

Montana and I had a graduate student at CSU working on the same fish
using morphological characters. Despite our communications, Reinitz'
thesis contained some outrageously naive conclusions. I note from the
present manuscript that he has gone to considerable lengths to quantify
the data this time, but he still can't control the urge to make
unwarranted implications regarding practical application.

As mentioned in my critique, the manuscript should be sent to Dr. Fred
Allendorf, Dept. Zoology, Univ. Montana, Missoula 59801, to review
biochemical nomenclature and for his comments on the protein PGI

in regards to species specificity. The Titerature is listed under
references, much of .it not cited in the text.

I usually enjoy the opportunity to review most manuscripts dealing
with salmonid fishes, and I still have a debt of gratitude for the
publications you sent to me in Iran, thus the review of an extra two
or three papers each year would be accepted gladly.

Sincerely,

Robert J. Behnke
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A guide is given on the reverse Voir guide au verso

AUTHOR(S)/AUTEUR(S): Gary L. Reinitz

TITLE/TITRE: Electrophoretic distinction of rainbow trout (Salmo gairdmeri),
\ west-slope cutthroat trout (Salmo clarki), and their hybrids

\

This manuscript merits [ ] does not merit [_] publication. Le texte mérite [ ] ne mérite pas [] d'étre publié.
‘It should be assessed after rewriting E}/after further Il faudrait I'évaluer aprés une nouvelle rédaction []

research [] . de pius amples recherches []

In view of the actual data and its limitations the paper should be revised omitting

implications to practical fisheres management such as ..."might clarify several

questions facing fisheries management biologists" (p. 12) "...."biochemical screening

of hatchery brood stocks could identify hybrid individualis" ...."screening of wild

populations"”...."application in the preservation of several species of fish currently
. classified as endangered" {pe 13).

.What the paper actually reveals is that one protein pattern (PGI) consistently differed
between all six sampies of westslope cutthroat trout and 15 specimens of rainbow

trout. Does this difference represent a species specific difference between Salmo
clarki and S. gairdneri? Can it characterize westslope cutthroat from other sub-
species of cutthroat trout? What is the or.gin of the 15 rainbow trout used in

the experiment? How representative are they of the species Salmo gairdneri?

tvcn if all these questions could be answered with author1¢y the fact remains that, PGI
although useful for distinguishing rainbow trout from westslope cutthroat trout and
for the recognition of F1 hybrids, a complete novice could Iearn to do the same by :
field observation of phenotypes in a few minutes. : /

/

;f not already done, the data should be reviewed by Dr.‘Fred Allendorf, Un1versdty of
Jontana, particu1ar1y for his comments on the species specificity of PGI, and Dr.
1lendorf's comments added to the revised manuscript.

;O. greater swgnificance concerning the 1imitations of utilizing biochemical techniques
;to identify pure populations of westslope cutthroat trout is the fact that most of the

' doubtful populations (where hybridization may have occurred but is not obvious) involves
, hybridization with other subspecies of cutthroat trout. ' Is there any evidence that all

i westslope cutthroat trout have a unique protein a]lowing recognition from all other

i cutthroat trout?

~ The protagonist of the paper is the westslope cutthroat tfout, but there is not a word
explaining anything about the trout under discussfon. How is it classified? What is its
native distribution? What has happened to it? Why is it of interest?

The introductory statement that ..."Species identification by the use of morphological
criteria has proven unsatisfactory in areas where species hybridize", is misleading.

"For about 40 years, taxonomists have developed various hybrid indices using morphological
Please type comments on this or a separate sheet, and return Pri¢re de dactylographier les commentaires sur la presenle feuille

the original and one copy. ou sur une page distincte et de retourner I'original ainsi qu'une
copie. ; \

Do not hesitate to write on the manuscript itself, but please use
only a lead pencil. Ne pas hésiter & écrire sur le manuscrit méme, mais utxhser un
Scientific Editing: crayon au plomb seuiement,
. £ 409 ~r QOR. TRLEA g Productioh: 996-2372
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characters and the literature fncludes hundreds of papers attesting to the efficacy
of these characters. A competent taxonomist using worphological criteria could
more authoritatively evaluate the degree of hybridization between westslope
cutthroat trout and rainbow trout and between westslope cutthroat and other
subspecies of cutthroat than is possible with biochemical techniques with the
present state of knowledge. :

The statement in the introduction, that westslope cutthroat trout and rainbow
. Lrout are two morphologically similar species, attributed to Schreck and
\Behnke, 1971, 1s in error. Westslope cutthroat trout were not mentioned in
‘the article cited. i ‘

: fhe localities of the five wild populations of wests]opéjcutthroat trout used
in, the study should be given. Vi ‘ : '
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February 24, 1977

Dr. Robert J. Behnke,

Dept. of Fishery & Wildlife Biology,
Colorado State University,

Fort Collins, Colorado 80523

Dear Bob:

Subject: J4674 -- Reinitz

Many thanks for your review of the manuscript. You and a
second referee (Dr. Allendorf) had numerous criticisms of the work,
leaving me feeling uneasy about encouraging the author to revise the
paper. I left the door open, suggesting that Mr. Reinitz condense his
presentation to a Note focusing on the PGI-3 locus, and requesting that
he overcome or refute the referees' major objections. I hope this is
not a futile exercise in trying to make a silk purse from a sow's ear.

Your kind offer to review papers for the Journal has not gone
unnoticed, and we will gladly send you papers from time to time,

depending on whether or not we think they will interest you.

I hope our paths will cross again at some AFS meeting, for I'd
like to be regaled with tales from Iran.

With kind regards.

Sincerely,

Johanna M. Reinhart,
Assistant Editor.

Scientific Editing:
(613) 996-1830 or 996-1656 Production: 996-2372
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Salmon Unlimited® Office, 4608 N. Elston, Chicago, lllinois 60630 Telephone 312-736-5757

Tune 13,4977

Dr, Robert ], Behnke

Department of Biological Sciences
Colorado State University

Fort Collins, Colorado 80521

Dear Dr. Behnke:

Several weeks ago, while compiling information on Tiger Trout; I
came upon a transcription of your phone conservation to Salmon
Unlimited about the poor choice of introducing Golden Rainbows into
Lake Michigan., Further into the copy you mentioned Caspian Sea
Salmo Trutta.

When I read of the possibility of obtaining these fish for L.ake Michigan
at that time, I was amazed that it wasn't followed through. Thus the
reason for my writing you.

As you probibly know, Salmon Unlimited is the largest organization of
its kind promoting the preservation and upgrading of the Great Lakes;
in particular Lake Michigan.

Being on the Board of Directors of Salmon Unlimited as well as being
involved with the Great Lakes Sport Fishing Council, not to mention
my deep love and respect for Salmo Trutta, [ have been selected to
research the possibility of aquiring Caspian Sea Brown Trout for Lake
Michigan.

As per your phone conservation with Carol Schmidt a couple of years
ago, you appeared willing to help obtain these fish for the Great Lakes.
The main question of course is, would you still consider this?

Also, we need as much information as possible to study and distribute
among the conservation departments bordering our lake,

- continued -




Dx. Robert:]. Behnke
page 2 - cont.,

There are five main questions which crop up at all discussions on
Caspian Sea Brown Trout,

What would be the cost of such an attempt to plant them here?
Why would they be good for the Great Lakes?
Do they grow larger that Great Lakes Salmo Trutta?
What would be the impact of introducing Caspian Sea Browns
on the Salmo Trutta already present?

5 Would they survive?

Giving seminars on Salmo Trutta for several years now, I have been
attempting to obtain color photos or better still slides of brown trout
from around the world and have failed. Is there such a collection in
existence if so, could I purchase copies?

When you reply, would you please let me know what your office phone
number is as well as the best time to call you,

Thank you for your kind attention. I hope to hear from you as soon
as possible.

s

Respectfully yours, ol
P o

o < ‘/,.r-"'
2 //’::;&‘;}—,,,f‘,_ s ) ////:J;",:‘;_/‘z’lfu -

\

* Jim Kurth, Director
Salmon Unlimited
4325 North Hamlin Avenue
Chicago, Illinois 60618
312-478-8866

JDK:jhk
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Department of Biological Sciences
Colorado State University
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March 19, 1977

Mr. Robert J. Behnke
Fort Collins

Dear Bob:

Thanks for your letter and accompanying material received yesterday.
To answer your question: yes, even to a rank layman such as I your
"Special Regulations" paper is completely comprehensible.

The West Denver Chapter of T.U. looks forward to having you as its
guest speaker at its Wednesday, April 6 'at 7:30 pm meeting. This
will be held at the Disabled American Veterans Club, 4901 Marshall,
Arvada. Directions: W from I-25 on I-70; turn off at "Harlan St."
exit which is, I believe, the next after "Sheridan St.". Turn left
on the street paralleling I-70 (only L or R are possible); +this is
either Marshal St. itself or its continuation beyond the traffic:
light some 500 metres from your turn then is; after passing the
light, continuing straight ahead, the DAV is about 1//3 mile from
the signal after about a 30 degree bend to the right. /

We expect to have a goodly crowd to be edified by your program. ILet
us know if you require any special equipment.

Having given directions, I how hasten to offer an alternative. Club
president Mahlon Ozmun, a delightful guy, Has asked me to extend his
invitation to you for dinner at his house prior to the meeting. He
lives a scant five minute drive from the D.A.V. hall. Dinner to be

a 6:00 pm or as soon thereafter as will suit your convenience. He
has also invited me and perhaps one or two others. If you can accept
this invitation, T will meet you and lead you to his house, meeting
place to be at the next exit past Harlan (I think), "Ward Road."
After turning right onto Ward Road I shall be parked as close as seems
safe in my white 1972 Dodge Demon (identical to Plymouth Duster),
Colorado License Plate #A4P-f8os. If there are any complications,

my 'phone number is 861-1853, and Mahlon's are Res.: 421-3896 and
Bus.: 424-5501.

On the subject of invitations, the WDTU Chapter is having its annual
cold weather fishing trip on the first weekend in April jsand

would like to have you as my guest for this fun ané fishing affair.
I note that your "Vitae" mentions two children. Such offapring as
would enjoy the affair and who you would like to bring along, are
ineluded in the invitation. DPlease let me know on this as early as
convenient, as arrangement/ac¢omodations are rather tight.

We will be staying at the Basalt Motel near the confluence of the
Roaring Fork and PFrging Pan rivers. We will be driving up in several
cars late Friday, fishing on Saturday and Sunday, returning late

on Sunday, April 3. The eveningswill be filled with talk and tales
of fish and fishing and other tall stories, a certain amount of
imbibing, and probably a poker game if that is your poison. We do
hope you can come.

Looking forward to sgging you again, I am
Sincerely, /A<iZLQ___,__

Charles Kofoid Winter
cepy. 370 BE. 11th Ave., #105
M, O2moN Denver, CO 80203
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STATE OF CALIFORNIA—RESOURCES AGENCY EDMUND G. BROWN IJR., Governor

DEPARTMENT OF FISH AND GAME

1416 NINTH STREET
SACRAMENTO, CALIFORNIA 95814

(916) 445-3531

June 17, 1977

Sr. Carlos Yruretagoyena
Depto. de Biologia.

Unidad de Ciencias Marinas.
Box 453

Ensenada, Baja California
Mexico

Dear Sr. Yruretagoyena:

This is in response to your letter of May 3, 1977 to Mr. Friedrichsen
requesting 10 pair of Whitney rainbow trout for use in your fish culture
laboratory. .

In your letter you state that you are interested in introducing salmonids
in new reservoirs within the Benito Juarez National Park, and that you
are planning to evaluate trout populations in the streams of the San
Pedro Martir Mountains with the objective of increasing their numbers.

As I understand your letter, it is your intention to culture the trout
we send you for stocking in these waters. If this is true, then 1 hope
to dissuade you from using the Whitney trout, and to pursuade you to use
a rainbow trout native to Baja California instead.

The streams of the San Pedro Martir, most notably the Rio Santo Domingo
and the Rio San Rafael, contain a unique endemic rainbow trout subspecies
which, through centuries of isolation, has adapted to the streams of the
Baja California Mountains., This disjunct race of rainbow trout which is
sometimes referred to as the Nelson rainbow trout, appears to have a
greater tolerance for higher water temperatures and extended periods of
drought than our California rainbow trouts. If a less adaptable Califor-
nia trout, such as the Whitney rainbow, were planted in the streams of
the San Pedro Martir there is a distinct danger that hybridization be-
tween the two forms would occur and the distinctiveness and adaptability
of your native rainbow trout would be destroyed.

In addition to being so well adapted to Baja California, the Nelson
rainbow is perhaps one of the rarest of North American rainbow trouts.
It is also an integral part of Mexico's national heritage. For these
reasons, I suggest that you use the Nelson rainbow trout in your £ish
culture experiments rather than the Whitney rdinbow or any other species
of salmonid not native to Baja California. If you wish further infor-
mation regarding the Nelson rainbow trout, Dr. Robert Miller (Museum of
Vertebrate Zoology, University of Michigan, Ann Arbor, Michigan 48104),




Sr. Carlos Yruretagoyena -2~ June L7, 1977

Dr. Robert Behnke (Colorado State University, Fort Collins, Colorado
80521), or Dr. Carl Hubbs (Scripps Institute of Oceanography, La Jolla,
California 92037), would be able to answer your questions about this
subspecies. If you decide to use the Nelson rainbow trout in your fish
cultural activities, the Department of Fish and Game would be pleased

to provide whatever technical assistance you may need. Please feel free
to call on Mr. Friedrichsen again at this address. I wish you success
in your endeavor.

Sincerely,

Director

Robert Rush Miller
Robert Behnke ¢

Carl Hubbs

Jorge Carranza Fraser
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This joint portrait
was made by Sea World,
in preparation for the

Dedication of the
Hubbs — Sea World

Research Institute

(named for the two of us)

One of the most gratifyving events

of the year for us.
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY °* DAVIS ¢ IRVINE * LOS ANGELES * RIVERSIDE ¢ SAN DIEGO °* SAN FRANCISCO . o ° SANTA BARBARA °* SANTA CRUZ

COLLEGE OF AGRICULTURAL AND DAVIS, CALIFORNIA 95616
ENVIRONMENTAL SCIENCES

AGRICULTURAL EXPERIMENT STATION
DEPARTMENT OF ANIMAL SCIENCE 114’ September 1978

Dr. R.J. Behnke

Department of Fishery and Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dr. Behnke:

We won't have to argue any longer about reproductive isolation
in Silver King Creek; it is obvious to me that my thinking was in
error. The population structure I observed could easily have been
generated by random mating. The fish would likely have all been
amalgamated into a single population in time, without management
agency intervention. I am indebted to you for calling me on this
matter, which escaped my thesis committee and three seminar audiences.
Your comments will obviously facilitate publication of the results.

I hope to get my manuscripts written this fall, directly after
completion of the Eagle Lake trout manuscript.

Don Campton brought down your lay monograph on Salmo, but I
haven't been able to spend enough time with it to give you a reasonable
critiques; I hope to be able to do so within the next couple weeks.,

I did notice while looking at your monograph that you seem
to have a great deal of material at your disposal concerning early
federal fish cultural operations. As I am currently writing a short
account of the ancestry of California rainbow trout strains, the
history of the operations at Bozeman, Montana; Springville, Utahj
and Wytheville, Virginia; are of considerable interest to me. All
three were stocked ostensibly with McCloud River rainbows, but
the account of Dollar and Katz must be to some extent wrong, since
the Bozeman hatchery could not have been stocked by direct shipment
from Baird, if the hatchery was not established until 1898. So any
material you could give me regarding the early days of these hatch-
eries would be greatly appreciated.

We counted about twenty cells from each of feur aguilarum,
and are confident that each had 58 chromosomes with an arm number
of 104, The karyotype is indistinguishable from Gold*s redband and
golden karyotypes, and Thorgaardsrainbows. Although this is not
exactly simple to interpret, it should safely finish off the
rainbow x cutthroat origin hypothesis. Incidentally, did you know




this hypothesis is accepted as truth in the Eagle Lake trout status
report being prepared by CDFG? From excerpts of it I have received
from region one biologists, including the literature cited section,
it appears the authors are not aware that anyone has discussed the

origin of aquilarum since Hubbs and Miller.

I can tell you nothing of the life colors of aguilarum; I have
not been observing trout long enough to have an appreciation for
color variation present in Salmo.But here are the meristic results.
The counts were made by cu® third author, Mike Bannon. We have not
yet examined the teeth and would be grateful for any advice you
could give us here. The counts are based on 25 specimens, probably
domestics reared at Darrah Springs hatchery.

Character/Measurement mean variance range

FL ellig 237483 185-249
L series 138.3 sk, 64 126-153
S above 27.4 1.99 25-31
Rakers 19.2 1.56 1721
Caeca 55.0 214,13 13-74
L BO rays 10.9 0.33 10-12
Pect 14,3 0.48 13-15
Pelv 10.0 0.08 9-11
Vert 62.0 1.37 58-63
INeurals 13.4 0.0 12-14
IHemals 1223 0.71 11-14

I present these without comment because I really haven't had
time to think about them. I anticipate having the manuscript in
complete enough form to send to you within two months. We'll probably
submit it to Copeia.

One final thing. We have electrophoretic data on the Sheepheaven
fish described by Gold, and they cannot be distinguished from
rainbows, I should add that these were among the first fish our
lab processed, so data is not available on as many systems as we
process now.

Thank you again for your comments.

Sincerely,
) ,f;} /
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Dr. R. J. Behnke

Cooperative Fisheries Unit
Colorado State University
Fort Collins, Colorado

Dear Dr. Behnke:

Gary Thorgaard and I are currently using cytological and electrophoretic
analysis to research the origins of the Eagle Lake trout. Electrophoretically
we are comparing Eagle Lake trout with two populations each of hatchery rain-
bows and Lahontan cutthroats at 20 gene loci. Cytologically we are making
chromosome slides from white cell culture of 12 Eagle Lake trout, and intend
to compare our results with published results for rainbows and cutthroats.

The electrophoreticdata has been partially analyzed, and I enclose a
very preliminary genetic distance dendrogram. On this diagram the Eagle Lake
sample is designated ELT; the other designations will be familiar to you, siace
those samples were included in the thesis I sent you a couple weeks ago. As you
can see, ELT clusters handily with the other rainbow samples. From the actual
frequency data the conclusion can be made that Eagle Lake trout are indistin-
guishable from other rainbow trout. There is no hint of clarki ancestry. It
is too early to say anything about the chromosomes yet, but I'll keep you
posted.

Since you have studied salmonids so extensively, your present thoughts
about the origins of the Eagle Lake trout would be very helpful to us. We
would appreciate reprints of any germane articles you have written which are
not readily available. The hypothesis you present in your 1972 JFRBC paper
is especially intriguing to us; we'd like to know more about it.

Thank you for your cooperation and your time.

Sincerely,

Créig Busack
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Quote reference

TN, 7/8/1
AFDELING NATUURBEWARING

NATURE CONSERVATION DIVISION
Dro P.F.S. Mulder PRIVAATSAK
PRIVATE BAG } X209

ity PRETORIA,
000k 2 NOV 1978

Department of Fishery and Wildlife Biology
Colarado State University

FORT COLLINS

Colorado

80523

GRASS CARP

Dear dr. Behnke,

Thank you very much for your letter and enclosed literature.
This confirms what we have been suspecting for a long

time namely that the grass carp has been branded a

culprit on an emotional basis only. We have had the species for
more than three years and are now going to decide on

its future in our province. Your assurance will certainly
play a major role in this, I am going to pass on your letter
to our expert in this matter and Mr. Brandt will defenitely
contact you in the near future for further details.

One interesting matter that ecropped up in your letter

was the use of the species in canals. What was the speed of
flow in the canalss We have the same problem wiih canals
flowing at 0,5 metres per second. Please give my regards to
prof, Swanson whom it was a great pleasure to meet and

talk to.

Your sincerely

Py,

N
For: DIRECTOR OF NATURE CONSERVATION

PFSM/BH
1978-11-02
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Colorado State University

Department of Fishery and Wildlife Biology gggtzgomns, Colorado

2 October 1978

Dr. Pieter Mulder

Nature Conservation Division
Transvaal Provincial Administration
Pretoria, South Africa 0001

Dear Dr. Mulder:

Enclosed is the article mentioned by Dr. Swanson in the Arkansas Game
and Fish magazine, spring, 1978, issue, re. grass carp.

Concerning further references on grass carp, there is an abundance of
literature, most highly laudatory on the efficacy of this species for
vegetation control.

A symposium on grass carp was held at the University of Florida in
December, 1977. The symposium has not yet been published, but most of
the participants also published papers in the Transactions of the

American Fisheries Society, 1978, 107(1). About one half of this
issue of the Transactions is devoted to papers on grass carp. It is
the most up-to-date compendium available on the subject.

The Russians have been propagating and stocking grass carp for many
years. Several papers have been published in the Russian journal
Voprosy Iktiologii (Translated into English as Journal of Ichthyology).
A 1976 paper in this journal by D. S. Aliyev (vol. 16 no. 2) claimed
total yield from a reservoir was increased by two to four fold by the
addition of three Far Eastern cyprinid species (grass carp, bighead,
and silver carp) with no negative impact on the native fishes--in fact
the production and growth of common carp was greatly increased.

I have had personal experience with grass carp while in Iran in 1974,
Grass carp were stocked into two sections of the irrigation canals

of the Dez Irrigation Project. We calculated the accumulation of bio-
mass put on by the fish populations in the experimental sections during
a six month period and estimated the production of vegetation during
this period (sampling m? plots at weekly intervals). There is no

doubt that the grass carp controlled the vegetation because the two
sections with grass carp did not require manual chaining at any time;
the other canals required chaining every two weeks from May to October.
However, our calculations indicated that if all of the vegetation
actually controlled by the grass carp was eaten, they would have had

to consume about 1000 1bs. of vegetation per 1b. of weight gain. What
happened was that in flowing water, most of the plant was carried away
in the current after the grass carp nibbled off the stem. This "waste-
ful" feeding allowed a modest biomass of grass carp to control enormous




Dr. Pieter Mulder
2 Octiber 1978
Page 2

vegetative production. They also selectively fed on the worst problem
species because these species have softer parts. Each situation is
likely to be different in the vegetative composition and the results
of the Dez canals might not be duplicated in southern Africa. The
grass carp have produced excellent control of vegetation all over the
world, even as far north as Sweden.

An additional benefit derived from grass carp is the fact that they
convert vegetation into just about the finest eating fish flesh I have
ever tasted--they are truly a fine table fish.

Grass carp have been introduced into most parts of the world for many
years and there are virtually no negative reports. They do not compete
well with native fishes for food supplies except for macrophyte vegeta-
tion. Their precise spawning requirements makes natural reproduction
unlikely.

Sincerely,

Robert Behnke

cc: Dr. Gustav Swanson
RB:kle

Encl.
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é% DEPARTMENT OF ZOOLOGY

(406) 243-5122

l‘niversity of Montana

June 26, 1978
Missoula, Montana 59812

Dr. Robert Behnke

Department of Zoology
Colorado State University
Fort Collins, Colorado 80523

Dear Bob,

I hope you find the time to come to Glacier this summer. I think we could
have some interesting discussions, to say the least. I agree with your general
reservations of biochemical methods in taxonomy. BUT, I strongly disagree with
your presentation in the report you sent me. I think we both have much to gain
by sitting down together and discussing the problems involved.

I would like to comment on your discussion beginning at the bottom of page 6:

(1) I disagree with your statement that selectively neutral genetic changes
are not useful in taxonomy. I would argue that they are generally more useful
than changes strongly influenced by natural selection. Selection can either
bring about dramatic phenotypic changes in short periods of time (e.g., albino
vs. normal colored trout) or maintain phenotypic similarity over tremendous
periods of evolutionary time (e.g., Jim Shaklee's bonefish findings). In either
case, selection can obscure the actual evolutionary/phylogenetic relationships
among organisms. On the other hand, the constant rate of change observed with
biochemical techniques allows reliable estimates of the time of evolutionary
divergence between two taxa.

(2) Heterozygosity can be used to detect inbreeding and, therefore, to
estimate the amount of genetic variation in a particular population (or species).
The golden trout does not have the highest heterozygosity of all trout. The Gall
and Gold work (which I assume was your basis) was extremely bias towards including
only pelymorphic loci. Golden trout have much less genetic variation estimated
via electrophoresis than almost all rainbow trout stocks and also coastal
cutthroat stocks. I agree heterozygosity is no magic number; however, the
judiﬁbus use of heterozygosity estimates potentially extremely valuable.

(3) The genetic distance between man and chimp has been estimated to be
0.62 (King and Wilson, 1975). This indicates they are distinct at approximately
50% of all electrophoretically detected loci. Genetic distances among subspecies
of house mice is approximately 0.20 (Nei, 1975, p.184).

We have finished our comparisons of rainbow trout, coastal cutthroat trout,
westslope cutthroat trout, and yellowstone trout on the basis of some 50 loci.
The yellowstone cutthroat is very distinct; it is fixed for different alleles
at approximately 8 loci in comparison to each of the other three. The rainbow,
coastal cutthroat, and westslope cutthroat trouts are all similar to each other
and equidistant from the yellowstone (see dendrogram).

Equal Opportunity in Education and Employment




Dr. Behnke
June 26, 1978
Page 2

Coastal
Yellowstone Westslope Cutthroat Rainbow

!

Thus, it appears that the coastal and westslope cutthroat share a more recent
common ancestor with the rainbow trout than with the yellowstone cutthroat. I
certainly am anxious to get your opinion of the implications of these results.
I feel that the present subspecies of cutthroat trout are grouped together on
the basis of certain morphologic similarities which do not accurately reflect
phylogenetic relationships.

I hope we can get together this summer to discuss this problem. I am leaving
the first of August for the International Congress of Genetics in the USSR. I
will be free any time before then to cooperate on the Glacier sampling and to
discuss things in general.

I am delighted to hear you are interested in cooperating on the brown trout
work. We will get you the samples as quickly as possible.

I am looking forward to seeing you this summer.
Best regards,

Fced

FRED ALLENDORF
Assistant Professor
of Zoology




Fred Allendorf
Dept. of Zoology

University of Montana
Missoula, Montana 59812

/W{’ o

Dr. Robert Behnk ' "
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ANGLER

The Newsletter of the Colorado-Wyoming Chapter of the
AMERICAN FISHERIES SOCIETY
October 1978
THE VENT (President's Box)

As some members may know, the University of Wyoming Chapter has recently
received its Charter. As might be expected, most members are students and,
if the first meeting is an indication, the UW Chapter is going to be very
active. They have a number of suggestions for the Aquatic Issues Commitiee
of the Colorado-Wyoming Chapter and will be preparing a position statement
relative to energy-related issues. Our March meeting will be a joint affair

with the UW Chapter with those folks responsible for the set-up of the steak
fry facilities on the 7th of March.

Since the last ANGLER, the Chapter has received additional impact state-
ments for review. Again, these concern development of coal in Wyoming. We
will be receiving the final impact statement for the Sandy Grazing allotment
shortly. The business of impact statement review is certainly evolving into
a very large order for the Chapter. To date the review has been handled by
the Executive Committee and the Aquatic Issues Committee.

The Chapter also recently received input from the American Wilderness
Alliance (Denver, Colorado) requesting information on the Huston Park Area
of the Medicine Bow National Forest. Again the concern is for the Colorado
cutthroat and, on a larger scale, the wilderness area proposais. I forwarded
information concerning the Huston Park area and the resolution and position
statement that the Chapter drafted relative to the issues. The Wilderness
Alliance is considering "administrative appeal" against the Forest Service
regarding the area.

During a conversation with a San Francisco-based official of Chevron
0i1, information concerning developments along the over-thrust belt in
western Wyoming surfaced. Apparently, there is great interest in oil deposits
in the over-thrust belt. Significantly, the area is all mountainous, and
great care will need to be exercised if the 0il reserves are to be developed
with as 1ittle harm to fisheries as possible. The primary purpose of the
call was to obtain information relative to squawfish near Grand Junction.
The gentleman was referred to other Chapter members working in that area.




Dr. Ray White (Guidelines for management of trout Stream habitat
in Wisconsin) recently spent 10 days in the Rocky Mountain area becoming
acquainted with problems and needs for stream management. Ray was able to
visit with several Chapter members during the sojourn and was able to view
projects through about 3/4 of Wyoming.

Accompanying this newsletter is a call for papers for the annual meeting.
John Baughman is working toward a very good program and I hope that we can get
a good number of papers from people in the Chapter. I wish to particularly
encourage fish culturists to prepare presentations, as John is planning a
special session just to address those interests.

Development of the Chapter Operational Handbook has been slow
but is progressing. The material should be available for membership approval
at the annual meeting.

- Bob Wiley
President

Calls for Papers

The 1979 annual meeting of the Colorado-Wyoming Chapter of the American
Fisheries Society will be held March 7 and 8 on the University of Wyoming
campus in Laramie. We are zaticipating a full agenda again this year, so
those making presentations are encouraged to submit titles and abstracts as
soon as possible. Persons wishing to contribute papers or posters should
contact:

John Baughman
3535 CY Avenue
Casper, WY 82601
(307) 234-9185

OR

Bill McConnell

Coop Units Building, Room 107
Colorado State University
Fort Collins, €0 80523

(303) 491-1101

OR

Don Peterson

Wigwam Rearing Station
Tensleep, WY 82442
(307) 366-2217

The 1979 Annual Meeting (109th) of the American Fisheries Society will
be held at West Yellowstone, Montana, on September 12-15, 1979. As in most
previous years, this meeting will be held in cooperation with, and overlapping,
the annual meeting of the International Association of Fish and Wildlife
Agencies. Technical paper sessions will be emphasized, but proposals for
symposia, modules, debates, and poster sessions to be convened by individuals
or groups will be accepted until January 15.




The deadline for submission of formal abstracts to be considered for con-
tributed paper sessions is March 15. Abstracts should be double spaced on
plain paper and limited to a maximum of 250 words. They should include the
reason for doing the study, the objectives, and the principal results and con-
clusions. Each abstract should carry a title and the fuil name and address
of each author. Indicate if any of the authors is a student. and what visual
aids will be needed. Authors will be notified of the status of their submission
by late May.

A11 proposals, abstracts, and queries should be sent to:

Dr. Dean E. Arnold

AFS Program Chairman 1979
328 Mueller Laboratory
University Park, PA 16802

Those submitting abstracts should be aware that visual aids will be held to a
high standard and are subject to approval by the Program Committee in advance.
They would Tike to minimize problems by minimizing the use of aids other than
2 x 2 slides. With a little extra time, almost any material can be placed on
a 2 x 2 slide. Authors of accepted papers will receive detailed information
on presentation requirements.

I

News From CDW and WGF

Kerry Connell forwarded the following items from Mike Snigg and Allen Binns:

Mike Snigg reports that the major Timiting factor for trout in the Green
River below Fontanelle Reservoir is lack of cover. In an attempt to provide
cover and increase the trout population, granite boulders will be placed in a
half-mile section approximately 5 miles below the dam. The rocks range in
size from 2 to 5 feet in diameter and will be placed in the river in early
October through use of a large front-end loader. Sedimentary rock placement
occurred farther downstream in 1976. This rock has exhibited severe fractur-
ing on exposure to the elements but is holding up well when completely sub-
merged. Electrofishing is currently being conducted in the existing and pro-
posaed rock sections in an effort to determine utilization of the structures
by trout.

Allen Binns reports that, as part of a contract between the Wyoming Game
and Fish Department and the U.S. Fish and Wildlife Service Instream Flow Group,
the Aquatic Habitat Crew spent considerable time this past summer obtaining
various habitat measurements on the Green, Encampment, Sweetwater and Belle
Fourche rivers. Items measured included water velocity, water depth, stream
substrate and channel configuration. These data will be plugged into the
Incremental Analysis method being developed by the Ft. Collins-based Instream
Flow Group. Hopefully, computerized approaches such as this will give fishery
personnel a better weapon to combat future water development projects that
threaten to destroy or degrade fluvial fish habitat. With the Pinedale Fish
Management Crew, the Habitat Crew continued to evaluate trout habitat in the
Thomas Fork Bear River drainage. For those of you who missed Terry Hickman's
presentation at the last meeting, drainage is one of the few remaining strong-
holds of the rare Bonneville cutthroat trout (Salmo clarki utah). The Thomas




Fork drainage offers classic examples of the impact from long-term 1ivestock
overgrazing, irresponsibie herbicide use and oil-gas exploration. Habitat
Quality Index measurements were obtained to document and quantify habitat
conditions in this drainage, especially with a view towards future habitat
improvement work. For example, on Huff Creek, the HQI method predicted that
a reasonable amount of habitat improvement work could raise the stream from
its present low habitat value (1.6 trout Habitat Units) to 72 trout HU, a
sizeable increase that might prove critical to the continued survival of this
fish. As Wyoming personnel gear up for another legislative session and
another run at legislative protection from stream channelization and alter-
ation, fluvial habitat continues to be lost from these activities. One inter-
esting (?) attitude was encountered recently that expresses opinions still
held by many people. When asked about an extensive stream alteration project
downstream from his land on the Little Snake River, one rancher said: '"Man,
that fellow is a hell of a cat operator, I am going to see if I can get him
up nere on my place." Cheers, and tears!

Colorado is initiating some new studies which Clee Sealing thought might
be of interest, particularly to those of you in Wyoming. New CDW research
includes a Fryingpan River catch and release evaluation, evaluation of sport
fisheries potential in fluctuating streams, and rainbow trout spawning run
investigations in Colorado waters. Details can be had by writing to Clee or
the editor of the ANGLER. Mary McAfee submitted a report on a random stratified
creel census done during the summer of 1978 to estimate fisherman use and har-
vest from three lakes in the Indian Peaks area of Colorado. The lakes were
Brainard Lake (10 surface acres), Lefthand Park Reservoir (100 surface acres),
and Red Rock Lake (5 surface acres). These lakes received heavy fishing during
the three summer months. Use was about 1600 hrs/acre on Brainard Lake, 300
hrs/acre on Lefthand Park Reservoir and 900 hrs/acre on Red Rock Lake. About
82% of the total harvest from the three lakes was supplied by this year's plants
of creel-size fish. Returns varied by plant and by lake but averaged 80% in
Lefthand Park and 66% in Brainard and Red Rock.

News From the U's

Congratulations to the New University of Wyoming Chapter of AFS (see
Bob's comments above). A% its 10 October meeting, the UW Chapter established
an award in memory of Mike Yakimovich (a recent M.S. graduate) to be given
annually to the outstanding fisheries senior in the Zoology Department.

Those interested in contributing are urged to contact Harold Bergman in the
Department of Zoology at the University of Wyoming.

The CSU Chapter has held two meetihgs this fall and has established publicity,
special programs, and education committees. Officers for 1978-79 are:

President: Dave Wegner (303) 226-0568 305 Aylesworth
Vice President: 8rad Caldwell 484-4206 318 Aylesworth
Treasurer: Bob Stuber 493-5671  Coop Bldg.
Program Director: Bill Andre 493-6395

Secretary: Marty Hayden 484-5895

Faculty Rep: Leo Lentsch 667-4402

Govern. Bd. Rep: Dave Jensen 482-8874  Coop Bldg.
Faculty Advisor: Steve Flickinger 307 Ayelsworth




Clare Carlson and Darrel Snyder are in the process of establishing a
laboratory for identification and study of larval fishes in CSU's College of
Forestry and Natural Resources. Anyone needing help with 1ittle fish or with
specimens to donate or exchange is urged to contact them.

Other News

Tom Jackson has informed us of a 2-day course on methods for identification
and control of aquatic weeds being offered by the U.S. Fish and Wildlife Service.
The course will be held November 28 and 29 in Denver. If you are interested,
please write or call:

Tom Jackson

U.S. Fish and Wildlife Service
CNFRL Field Research Lab

Box 25007, Denver Federal Center
Denver, CO 80225

CODE 15228

Tel. 303-234-5845 or 3603

FTS: 234-5845 or 3603

Thanks, Again, to Contributors

Another ANGLER will be sent to you in early February with final informa-
tion on our annual meeting. Any other news you'd Tike to share should reach
us by mid-January. Any comments you have on the ANGLER would also be appreciated.




Editor, "The Angler"

301 Aylesworth Hall

Dept. Fishery & Wildlife Biology
Colorado State University

Fort Collins, GO  B0523

Robert Behnke

Fishery & Wildlife Biology
Colorado State University
Fort Collins, CO 80523




16 January 1979
Dr. Robert Behnke
Department of Fishery and Wildlife Biology

Colorado State University
Fort Collins, CO. ' 80523

Dear Dr. Behnke,

During the summers of 1973 and 1974, John Clark and I
conducted field research on sympatric strains of cutthroat
trout in Montana, under a grant from you. I have been in
contact with John and he informs me that he has not published
our findings as of yet. Therefore, I am planning to present
them at the 55th Annual Meeting of the Colorado-Wyoming
Academy of Science on 25-28 April 1979. John has sent me
the slides we took to use in my presentation. I do not have
slides of either Westslope or Yellowstone cutthroat trout,
and John suggested that you might have slides of them. I
would greatly appreciate it if I may borrow or duplicate
a slide of each for use in my presentation.

Thank you for your cooperation.

Sincerely,

: .
;p;;»«/ffggi?%*ﬂ77“)
James Dingman
Dept. of Biol.Sei.
Univ. of Denver
Denver, CO 80208




U

Colorado State University

Department of Fishery and Wildlife Biology , gggtzgollins, Colorado

23 April 1979

Dr. Brian Coad

National Museum of Canada
Ichthyology Section
Ottawa, Ontario

CANADA  K1A OMS8

Dear Brian:

I was glad to hear that you returned safe and sound from Iran.

I am sure that an interlibrary loan of Saadati's thesis can be arranged
between the museum Tibrary and C.S.U. library. I have only one copy, but
if you can not obtain the original under interlibrary loan, I can have a
xerox copy made for about ¢5 per page

After Saadati returned in January, 1978, I had some correspondence with
the Conservation Department's museum director. Funds were to be budgeted
to have Saadati's thesis published as a book. Last summer Saadati changed
jobs, moving to Hammadan University. I haven't heard from him since and

I worry about his present fate. He was violently anti Shah but also anti

Islam.

Thus, I have done nothing with the Iranian fish data except to send excerpts
to meet requests, such as a description of the new cichlid to the British
Museum. I doubt the MMTT will ever do anything on Iranian fishes unless
they hire Saadati or bring in another foreigner, which appears doubtful in
the forseeable future.

It is 1ikely that our collections would complement each other for publica-
tions. You can outline what publications you plan (1ist of species,
collecting sites, drainage basins, etc.) and send it to me. I'11 see if

I could add significantly to the work. If so, we could coauthor.

I would Tike to see a copy of your paper on conservation of Iranian fresh-
water fishes. I do not have copies of any departmental reports, but am
familair with most of the activities of stocking nonnative fishes (a fat-
heat minnow population still persists in a reservoir southeast of Tehran
from a stocking of Targemouth bass and bluegills [which all perished,
evidently by winterkill]).

No name was proposed for the new cichlid. I have collections of fishes
from Saudi Arabia and I thought this cichlid might turn up there, but it
didn't. We do have Cyprinion (three undescribed species), Barbus and
Garra in the Arabian collections.

Sincerely,

Robert Behnke




/4 ‘7Lu4/zé/:_{,. X A/)//p;/‘ C/( f»’u /)cyf)\(,«
v/ a(as.cj rewru ey /é’ cle 7 & /7/(»1% (”a.// /

LU
i/ /ﬂUﬁ/}/(( clrz CY C.é/ (/{C\»b fS 4&( /8 (ﬁc LY 56)%( Alv‘_’g,,;,/)cw(l //l’Y

Ly ESouwe WOErL oM S bous /fLa,z‘ and 75 /w/é‘/t;/(«;g( ) V)

&

). ) § A
JSavma (reek SovK. / Aave Wf/’] beesr L Aire omee i Fha

“)/‘/ Seley f;(/ [/(c/} S0 V}f— /élbi/;f.’él" /7//#(/ /1?(»1/»(/ C'/) /C (/i‘/(é‘
Ju Formaa fr em 5 . f Moy ﬁé ore dou fe/ Saws S .:Laai/;)ﬁ?.,s' Lo Sl

%c;/ on -

/*;/{ clrcli f pieut fovy ’Z{VW A /UJ‘/ gfcﬁq /u SOV Y/ 1 Lk sece /“ F A
Soucl Had th fhuuma crk. frout were Jnfroned ru a 2 //’/Cw/fwu ik ? )
o/ uu”; ¢ /4/<_ﬁ A ;Z/;zg reod. f‘”? Aot e //7‘5‘"/‘“5‘(/4//// l///""““"w'/“k“y
/o ma Jast ,,/C,W C S =m sm 2 f avarf Al S ale 7 Soold 4o fo
{""r_/)f/éuti/ A C c//

// LN an‘, /’f.(/ ’{;?u a /vm e "/{" / y/ 7 /ﬂu Z({pr(_ //c{,/ /h/ 5‘//7{(‘

?Jézow_u’#uf angl f*’é u/‘ ots /Zzuczwz,"‘7 Ao Fos for fhe vestern blach

) / /o e
3/> f;ﬁ:.(l /dt,/ < ‘% /uwj 2 ar/r7cC /5* /4 ,“/u curreas / SJ ve of /'//‘/ /C”S"‘{"”";""L"i'; 7
: , / i i
Vol /0 S ou Ha Cottbrvals camo Ay hua ¢ '/"’*"i“‘ Led flha foyloue oy

» b fl R i gy A / : -
JIe V/ 4 7 y a_( “,ﬁ., Jha ,{96‘(‘3""2 !

PANAALAEI




CHaeineins , (A 8oz ?/

a2 i h L)D i \) Qe 2 (= h’i-wa
/1!7’ /7 : e O N <
2 fofees /_{"z AN AE
CAERT, OF ATSAHER s/ ANY WitotrFeE [Lrocosy

g
CocorApo S/A/E (INV1e ERS/IY

/-”',':ZZ},/” ((!‘6; [‘//VS v (/“Zf‘é (.‘; i C3 1







Sone z3 /979

Ve i

%Zmzﬂu/;ﬁ;;‘euoé' My e poshiol :
ok fle #lr. amd especia/l
R sl
JUeon s, 5Lercses ‘?0/ F2ade Few/jqu/” /;fﬁp/ﬁe/f,;”/ R e
frocesses fo pev v a e aucl %/‘Ap %af,;mf:my }f‘%:f;_
;%U;fo:{) ?Zw%ﬁ fha poral ot ﬁu{r&x/fﬁn sel . [/ Hhak [/ él/;/é/@r/mu
d/,'-/,,}(/z b dtfm Hals S //uy/rzeo/ a7 / shve/d (/s—:a/é/ see Ko
o 7/‘a¢//o/u/a/ Mﬁm were Na/7 au;(, ;7};3_9//}{/', )4 Kires Fee
alf govr movuscrppt sevra /! fimes and 1n faed cwy s 2 ;
af/ec/s o /le /fa//em /n severa/ amy; and! //a,,Z /W,”/z;z & doy//ﬂ//
M/fb /é//éi/ VD // Jecause 1f was Condiused 1nfo”a @M/Wa;r/atozjz/‘w
Pusirioy, Z!/l:f Fne area  regorcling b @mw of e Sambow 7ROUTS
beas Ha onll clrBrevlV placs amd yovr feSfer c/ears 0y confsrn, Jhine
,O/o/o.é/ 1% a Forhesr a’rﬁf_‘/’(u//& ek Cousiels r/'uf lrovlt Frown Fhe }‘/vuw/,ﬂw;"’
o f a Jxéﬁ}/}/ or as 5‘/#///7 o obseryanf aM//é’f- S Sk fo plnk [ Cowidrne
Fhe fwo vrears m al feast [ mena fo.
I F W/,O/,A were fo Je a /Qr/aa//u//ca//#‘w cma//uaw ewere nof a/%w,a/‘/a%
A Masor tuwowoware reprsion [ om mberested 1 hpsonny Ao yows woovld esusider
;57‘(«5 as dwerse as Byprea/ coaskal rovabows awol ‘the mferior rowaborvs 7/ uas
Jormp fo svggest Fhe! Go/dlen Mravh dob //Xefd/(U/“’ seews fo Have ’9¢C&‘(
Sa/mo garrdnerss agva bonsfa a Faver of Sa/wo_a vabousta . [ assome Hat
vnti! more clefomibrire emchuce )5 af Aane wure &U///a"é':-‘!)07£7662 rambaws 7Au s ace
obviocvsly Arfkerent as oliffered 7)"€C/é5 ond Hose /féss so as ;UJS/Q"ES' r5
o LIRSS arditrary Suf vaderstamdable, [ suspect FHhat ot ﬁea/§u tram/~ fo
pneler stond m[o/hr sa Hhot con Fuseon 15 reduve ed cobon eve Communrcalke, /“‘"
pleasedl /o Aart Stwu cout foets Sl e é.;% ae 10 fovch wwekd ;%/}/ar//éu/ar
d.;/?ec/‘ Sh v My /ﬁoé/em /gcme /5‘05/6’(/(7614/ are 70/0?7 o fongd some mond
Ao Fint ke i%zu/;?f about Ha Lowbaw TROUIS over e W/ij/e”;'
/ﬁw fo seome smore smmedealte /%!"-}f. Last rves. Jome fp [ went asihd
é;;/ ﬂur/cLa,h:{ some (ue A amd Gawme people fores/- Servece pegple andl
b /'U?"’eh’ﬁsé cAlaens 10 Fo ’%50\9’/‘/5"40[50“”/0’}/65 tever . [ wenf go
Ju fo /‘/Jol,alu_l/s W/' /%M‘/‘%?/ el o ouibe o Safur’ &uléza fota ! ofF so
/Our/vé. / didut sk Secanie /fV}}M"z‘( [t /%;‘,j'wiomw//a«wn/&/ fo do
i povld bo rmove Hay e,um;oé / it [ was 501%//:—2&/ /7 <ewvera //%W;ff so e
A, whiih wos Hi [owg Prp mbe s rugsed prece of vrater, Jhu olhtr
,7%10\470 ,%Ly‘ D?/r/r/;ed e was Mat fhre cotre frsh of /lf/z//b*!ﬁ/ /‘”’7’ sree
dmu/aﬂﬂ/ Yoii M isie Rk, Ji Frsh ﬂrwm/"7 S auua/uu?// easy Fo
sk, T stoesms shorts on plu buek (Enthrn 5i4s) OF Mt Lolowar oy adou




7 pulles fros [ Besvia ohiah ia s blias ' e e it Auoioliiwo fevs ol i P
SHreoms cuevld e sepava ted buy fess fhan & mile someudire chose fo Ha fop
of fhe mowbam | Jhe d/stfance across my cirele would be I‘ouy// 17 mrles amd shelveled

cwhat covld /ao:(y be called mit palowar cwd 1n'c/ydes ehaparra/, o tramsition and
Jprvee Firnear fie fop. /¥ /5 predomrnantly Chaparra/ o a// exposed s/opes

N
‘-——?Mx E

\ARE
WHENSRAYY

[\’Qo)w

aud v /‘[/ffet/. [l eppe r reacha of fH Sav Lurs fay . Frd Gowr Hrovgh
openm va/ley s of Southurn Oah twevd/avd amad a pare /zg/m;ﬂ SUSsock grass S sﬁcz /8
,e%/wu/m«d fag a mvd avd Sa.«:a/ &6/ oun anol dries oo m/@/e/eZM/,), 0[7 gears.
There 15 a serres oF falls amd 1f plouges 1nfo a very prec:orfous o e td
olaep sAvoleof pav/}‘} alders oouér, Sorge rocks shingle ra a Rulplares . Jhe
Shheawt 15 ery orFlrant from flima Credh . / kave mar b7 oéu/a GM/M /par/L
) é/a‘é : A‘ as a /0147 fj‘ /M/./éJ Y4 ﬁ/l/lif cAown tufo I shreown .

Now for At Fsd aud tere a sorprese ! Zi? are ron bowns and He Lrst
/1 pp 1255 10m @ baii Yow zee fh /s s1/lvery , Coarse scd/es tobusi witd very /A%
(a(or L cepf greeurs 2:?05‘//wry) b/aek spols amd /&//z'a.//arr wmards o3 a//

Srzes o fo /Y Now of e /e//r}w\ ror Jhe fawf roseq, venfra/ szu;o' Hat

otcurs on some of A favwma crced Fis4.




)

m/w,éaa//us/ ko vrkat 707’” wou (d —qdfzed/rf\gu c//,a}oaa/ /f/z‘/o
cun o cromwdad Aakckury Pace ZZ,{M Came Lp terff tea/Fly, Ligarous
8" or 9" rawmbows. are not = Rs4h oéz//w:/y. Pure ¢3 a fal
reprooluecis /O/U/a//'hv n aboult R miles o X /fhs s/r\caf.m auvd /%7 Lovth.
vevy feallley 1a /0000/ Shroony Llorus Gre pour /é.c»z Com g cPF My second
(7;* P A;uy st fer //\ec:fz)u/ao‘n. /@oéé—craa,/u}v; are super @c}d/
anol ore 67(// Sookood af about 25 Fsh vt /%7 wmere A Lut forw
/wéaff /0,4, /S woFiced ome oAhur /%M(f also, e Jpocetr W P T
a,//f‘/lﬂ‘cf'/y zﬁufa,ﬂe pertrcally oo & foun Aol I fehadl closelyarl e
@e»ewé;v 04,5/- avdd [ covldut rfake a /oF oF /‘/a;_e/ A AP

/@u e, Siish o Ko Koanl o i ¥ a///gr/lc S‘/a7seoﬁ Ho parr moarAS
Bot cliatilt pobice cuki] tre wrre nearly Fiiked. Fare aere i nvaders oF Gombosi
/n /‘%A’ twa ker a/m /%-2 Falls Ma(zw‘/v a Ru~ P reem s“wu(r;% /e,omrl- }/1/(30:
tu Hha ohep poals with pa Frout. e

Hoare are somae ponds on . z‘o/o SF oy M B cu/rd m/on:}ah anol are srrchod
torkh  Provk occasrownally as vwetd a3 Son Fish awol cven LW Blick Ay;, Ja frout
as vnll a3 Ko othrs Could be washil 1uto Hu s ou b4egé wodan, Cuolsvbred/;
Fhots ordome fo coa Lish cowms frow . Jlare ¢5 s-o//aayc/ fo be Aorimubolitom 1o J
lkeva fore o snfroduetious of ‘Wel/ovd * rovibaws Jfo Hrse shreaws 10 /906 7
Job | faah seed 1. [ do Kore a relircnce fren frocecclinge o U-5. Not. Museom
bk it / lave wuntioned Fo gao belore. /f makeg reference fo Salwo /):.o_t'fgfﬁ as one o/~

: g % et A
Fhres or fovr Matlne Specres o[frgs% wﬁoﬁjw frow = 2

WCS/QI'/‘ .5‘/&75-1 O/c g8 &. Coumn . //wa.s' a-éuno(m/- a,g/mf/ /. /880 ““l ;Mg
Hsing ou Sieth M. tut /a/owa/r),

AKer vre y@{/s',{._/ collecliu f/QC/u;u:MJ we were forfunak B gef a LRE ot
s e et SRl ee Zzﬁcﬁu;u&r. J&s res/~ ol /ﬂz}rs—u/ﬂ erere fort'%a /o Speudd anm o flar
4'4.7 UAxlzul/ow fho [cumer e&w{oﬂ‘ Mo shresw . [ ans (0hy —ewcrpf to 9ef a rede ouk
wiky Gar i el L G0 wrles auray avol [/ orld Kue Seen shrck ofbruise.
Ve orcgrat/ plom wes a / 47 69@ whieh sheleheof o fwe Adsys one fluy po
Ly on flo Mo foais /'a,w/a/,/f/,é- /o smake a /N/p s A /?aum ru fhere aua/m/é,
Jooh He shreaund aqver,

& fra 22 ik owd za blecol ;am/o/e_r,éu/ F itV oke a Coup /e of wuls
/@feﬂ //5 //(@TWIW 2 ///{ w///é {I}/‘éﬁe;//iy /é sTe /G'W‘ /7 ot : wn‘d
. fAuna cdote . b Koo e 17 S ok/;s\éf/ f Fhere 15 sama o//flfféu//(}z
/o faﬁfﬂfy Scwe fo Ao FHa mertshis o Plae sawples. M socd 4W/d
éa/-u/:“/// ’7e-l<* pp4 a(o-u.L ou bol4 /ofs . / Aene oo Mer 9 Sarma crak Fish /V;/"‘—‘-"‘”QK"""u
Hhad veere collached 1, Airee clibberont [0/ fbam 196y Fo (97 Tl fosh Gorg Kag onlf
/o qube Lty ok Ca/ coflackiow . /. 2sSSvme Yeaw Sie - ey nilis 2. As for as S usun
Thrse ove fo ouly Fpeciaans m exrskeuce. /% WQ;/QL/W Hat Ln fobbs exawruod
,éu.l 1o [l /P30 4 orere frowsn osu/f for Saua fadon

/h /:zs;/u/'a wa/y GebasiFivid. Tl 7%:7 Ldie  Lociid's Moonw s i¥ims s 4/&»:.“«




&

Some Sué_s;peuc'; A en IR S‘Car%/'/'
Arovf ot o, make a 5 sinilar observalfirn om so of fle Ms. Cn Fhe
pe w//cl owa would

ISR SO GG foke Ce‘m///el‘a/uiv /5 snfrocluced éy a /ecémj
W‘ A/on}e ?U;h opposihe resvlf. / fave no rcbin clut e gens Loc/ imvol/ned

awe with respect Fs Flea Fraits alfect o /Za.i’/ar/ o F /%/aozz/e 7 M/,d-"“

&-ﬁkﬁq %/éw‘y Sy toun Ho GaJ/éa observred.
wcf c/ase A-r HAowr /0/ /

J Flhnb [ fnol  Latfer /rruf s fo a
6’//07 tamb fo /;//j/a'w /14\ oy /%.p $/}‘ua/rc}~u au// /‘44 Y i /a/mw /éﬂ'"/

One muore /zhb?-—— orne of the (Ca/ Ssh MWWAQW/‘A rop
#trvig (/0/,1 Qe/}a:é—o// Dk pe s /écuye ol fho Hafrvre Frouh Vidsdely
o a//F/Cu»m/ /QSW o / twroke fo d)‘//;/kq//}/ adb/f /%( /amq. crol p:ll\,

/7'_’*'4’ /“"("'l-‘/‘/"‘f /’%'M‘ Sul'amn)‘e Ve Fouw ke i didl Aove 2 /ooé ak s
[1#f e area . / /e//ew /4(7 m/a/a,mua/ a /90h ru'fo /M@ Creo p alse.
M AP oar A’”/wr /%74/‘/@/ /e//ef M/ Ay resh of e MWLU,&/‘_

Fieinly

5. Joor rewarks on LD fasor aied Mosr suferashing . b used fo agpear
s. /e //}':/ S fy cad /rmy%//é our Hrome
o Hladd o S ﬁ//f}a%/ &((Mge /N/orw # ons
o alo Avin becows aceltmatrzecl lefore fu oral~
Fulbright reciprenss are coffed cpom fo olo

Je éﬂ Sovfh /s/o.uo(._/&/mz/é k . olo,
b ruferesfing o mark b, Mo Frred /o explans w5

7 Loy fom it meast cnvsva / o
s Avekloned ,/ew/&a/om/z

Ao bt /fue;:/%,/wes

/%m%r aud 1F MS}U//‘I / ;
Sybfum fo me over a bo e ofﬁ/dwé/«( i fh res hovrs | T v/ Faws Ao
al a couvrse /. cwes /aéuy at epen ove om) aud st rral (Ca\/a/p},

Zo/ Ure &mwva’ cur vawmbuseca /q’é//v.rm&a( /{; }y;/m ro Fha LVJCO/G 9 rogp
Trcvmstostces auod /) 2f feas/f conderstovd vkl Kivvwa

tdler swove s0ber

ﬁ,u‘fjoaéo.fe)lw/ew@azéﬂz_ I YRS iy e As/‘/m/a///f
-LZF«»/‘ o patovaliee Ao /ZZ._IPec@ with  Hoas of Ao SecHird eud o £ Chr/e.
Ty apparntly are marly itimfiial. [ offs mosdivd arkel foppeio

Ais 7};/«4« %




7 P
%3 SPven bl
Exerm itas 4. 9z0zy

Folk Art USA 15¢

pﬂ. ,gézz/ g)?CZMA

Lot of fLoskiny anal Woild Cie Foley

paale) ol /04(/)!/;, dato, sz







Jone 12, /979

Lar £564,

/S tvas Aopri S wovld Kear nove ow Gar aéau/ /%(ﬂUM&
Creet Frout é&/‘ / Kaven f fewrol a»u///“ /tc7 % aAM///P. /«/ram rsed
/N hrs /ﬁa’/ Jetber ke wou (o /[eF e éa_«m/ ay sowoit as 7957 oere ﬁn‘u’%t/‘
Jhere 75 Fous Foy Have who eort) olo fh weristres and [ corefe fo Amre
Sows one chech for Sas)bravchial Fetd. / fnvw fhat gow Srnd nome
ol [ fave fRaned none 14 ffy preserved specimens [ Awrt dot ok 15 a
re/a //Néu swa// Homber d///b/e/%tr.

Al Fer S recerned e /Muu5cr/)/ / sart olewn awd read /5{/‘0‘174
all o 1£ /n a Covp le YA da?/s. / was fascmatedd wth Jho salormnaltiays
g flhe CUbhproal Serres. //} émédyﬁ ol He Provp Aus a/w'ay.f éf&n
/«/7 super frcral laofuy s Sl For A nmast part /n aw Mcvdw/u/a/y
as auh M//er. S Aawe fokon Phuwr cn Fa ppoer ,5/'//4/"00/1 a(ra.m:azfr o PurO0sE
oud /4 /%w‘/vsﬁ»{e also Sut mosF ofber placey /6« SusF A/Mﬁl be whawe /
el a—uf/ﬂ7 as om Sk West swl of /l Cpps ﬂea,ru‘y BNy e @,«,7;,,»,
/%4‘ Brovk frovt , F cuper GCalliFen , fh 8k (ol aud orfer whise. Ao a
&l ~/ Cuy/t‘ . suwber From A coper ﬂ,j Svr rroer n Caaes s
a/wav:/f Coasi( C?”///'“"Ma/ [ Com Pemember that /%7 tere f-cé//w‘/f neare
Colir Ko Lhaw Fa [1£Se /‘MAM / ways ca,/cé'n;,, whreh onirs 54./7 sha/biaol, ro bt/
ey '%"j4 fhat vraa Loed sa adof 232, S ok F 18 St /2;;67 ewevld be so
7"“‘/\’“""‘ o £ /ZNW//AW Aot For Sovkd, By fha wroy Fhe wes. as [/
Kane f/fw /;M g L — 59 Fhea Sec. Z poes z‘;‘mpj /---6/3/7%»‘5/vfs
4’/))9/ amol goey z‘drc)vj/ fhe Coffhoats o /72 omd fln [fCoru o ancd Pd bands
PP py /73 — R7E

M? Preatesf /i Feres f anced cuceary /s Sl fha Rl il anel! R b Provp

14 aff Kewesrhy /F [Poves me Ooy Fused /,{avw Wﬁ"w Aot commmfed v
a lof of iEEréS/fres amel fess fawarfrarihy corbl fh Pronp A('.w/aw/{cwwml
fla Cotthroats so muy Cow /o seou may e Fo saws extenm/ gtcrsad/r, é&/oa/gu 7
Jnoole ﬁy;&/f soue pnofes as / rod and sona are Jos/ }u-&s/z}ur abovt
Wmauy of Fh ﬁuw;v Sa/aens dae p» /ocu-c.ra,/. de A7 /(a'ﬂ( Fo made 9°OC/C/W "
rules R X cFPomisms rafe oumdd ot voolrsbond Our rotes bo a'ycm/fw Tﬁ/
sy f amel Fhun cre ave 044,//, K Preanmds me of a pfant fosioreown st ) Luwur
crom Carv oF CaliF. //q Ha Rewe o Hlason wha coas m[/y on q ."yf/%" of

ﬂca,liguow‘/éa,/ ?,W/éx chuved cas fo saolve /ﬁmu,ofa//wr, é‘a/ o for as /

Uniouss Kis }?5‘/1-«,1 srevesr eo.«féfm.

/ weu K A )b;ao Y a// /% /Ia//wr /1@0{ wzk/ Sfe /a,wécwv =erves -/etaw-fc
ﬁa:ul/y TR Cewplefe/y secvre /n sy own mrad posf —%J/}/ cokire alV Ay
AiFFiev/Fres are .00 F Hhive are a R 7 arsild Sike Ao mustoen avd 5@ /%47




e . z.
e aolt Clear aller /yeﬁ Foneshkd J Hhnk Yow wr/ ) ondonshnd

/"7/;/_ o att / Kot a //o//em carkh sk whet we il udu-s/am/a't good/
é/o/cyfca_/ ;;aeczé: A be. 4 Frer/y /é/er/ma//}fy grawp o K refatecd rgaw/smr
rhad pro cduer Ferki/n o bR S/rl'u.; 10 Jhe wrle shafe r> Lkt = F /p,e‘p/ & A

P Shre 15 /z{g/aw/w,., afwé /567 are @ Seworake Provp ra fl eld,

%7 /m/.[/ a/e y.c,?rq’a/,é‘,/;‘, /_rc,é/é/ so fhat aw -ycéan/c o/’m//; M/a',/
wwvld not 4e /09-"‘/%/:‘. Jhverebrealty +F /%7 orere /.S:u/m/ta/ /d’y euazy/ aud I
Crere /mv/lf /b g ethor cwrbd a u/o.v/‘wl Socecas fare wo/d b reporoclett e
Farlon fo Mo wptent at foass that e warld e Aiplrid shrilsy . Jiss clocn?
a/itys Aopoon, / 500poes Liconse Mune 15 a Srovad Sosehrom oF clpree of

/:’c/af/a:u.%w Grt Com /(sz 7raup: of /»(l Sasnye S;&eué\; w/fcl/ ey )’ym,oa/ru"
fc/ agpear fO ManFae Near/e /‘AM 750 /o frou gk séwtv;f (//t:/@a/év oY)
JSorreavees ¢ o1 fferamees. /17 mrf'vé/ Haninfoun Eetrer Wlm Fhoau rery ol Rhwren
T sesulting From Soug : ! .
Serts isalafion oL /{.7 ane é‘fov}// /r}e/%r. OF covrse Sympaltri ¢ Joecios

Hisset Kot 450 foiros ‘5o eve Finel adl lisols obl dhasinia A Seasqmal s39latron
U/wéi‘ﬂyaa .5‘/9'01?7 as ;aa.afro?a//c;)/ /W/‘/c;ﬁj. 5. Ar s’?“""d a//é""f/ /' awn
J‘/aw‘mf Yo )‘/»o;?/a a 5F.

/ y vy 4 Wm Sowu W«/‘/ ery distue }Iwﬂrna/ /%/J’,om;v/, not
At bferent specres bt & Fleresc - 2. a./svcﬁ as Sa/uo aud Salvefinvs., o olewéf
Fhal /@ are separale amel cﬂ/wé' A LarniF ar o/ rave profoond Han specres,
Y e § Seu/tne Erviéfa x P Salmestus Foulonn i} eau//aoluce a z//)orav: é/nc/ /%01.74

o m,déf/éég{x/éa. /Z/;-‘c‘a« /Q’M ra % 6«//%/. OFC Fhes ,5
a@ /%/'{l )‘4-7 ¢w/#-w/a Gt pipaa, W/Md/wl @a,a«/‘o [wc Savne

%AZ,WM cw%/f}i«.. Ovr anstrn  Sz/wo Ao rof sbore s C,,,,,,m;a;,}jy
i cul E\"””779""“"‘ Salwo oy cvr oum cAhesrs. Farr enwov9d omg 4
Sub gensra perbons 4 Jonds o 43 Sogln ” o
S D Aer,se. forasalmo , but by novw / am
Svst ket orFhermices /o.;/‘/‘fy A1 RBerans f Specres of Rambow rrouf ? /) husor
Jo¥ ’M b fhrs .5095f"’"“ amd 1f 15 a m7ar put of fhat segmunt, bot 1/
/5 St a W/ /&zz "//Mn foﬁe /ém ARt a,«ym o NCO’gnlz\-e
a Golen Aol —tren sup—wﬁc‘('a/[/ as a vy um}'ae Sort cmd Fovue of 1FS
cbviins f'ﬁ-"’rmi‘;‘fh,fger f emstion muha/, Fare ate obbwr shooes of oliFRuremces
proéa./// 7'0w£u.ec, % t ’“"'7’/4" ‘)Zmém frovl " vnbes e a’/ﬁ‘iﬂmw AAM
So vagve fhal vt cw/:; be Cloa/1hp wikd natlwny twre Han (ndryrdwa/ ofrFRiruces,
Seraut ondund 10 fhat LasF 15 Ha pot t of what bofhirs wa. Drea Ha Své specres »
Jeve/ Rot serve Ffese diffuremces Jeiler 9/044/‘/:;7 Sowne (/u/ anhoapc] Spols okl
Fhea %M,ce. Salmo aévq-fau//o and Safww 9”"‘““""_,? / Kawe A”"f”’”
besn amrere of Finer scaled rowabows with sawsaket brassier coloring emmd
oltvaciowy boeks as owe From @:m,p/?fﬂ' JCA -(f;ﬂﬂe' A F #ries M?—') o
Nourys fh of P Syake and Stlper (resk , (dols . One can fran/ ouly about~

—\ == —

20 moles Fom Surys fork v fo fhe Maddison chamage 10 Ha YJelliws fre area. ang




: 3 ; 3.
vorla , bhe rowibows are mhj e Flerva s, 717 cure 9‘//u~u17, Preenr o fhe

M/ St wnhed Comrser 3col avd 50/”y AtFRerent 10 oFher woy s, /! arwld
Lo Fugge st rhat fhire s 5/}.4/ bof Hoficoabfe ofrhferance o Fhy Aead oF #Hase
Shahs Rrover rombows avol [ Aesifate fo say it bvF Hay am wmone cotthront
[1Re, Frt ot obriovs reasans for 15 / s bk / Mﬁf%"i’a“’df
Jlvse charoelirs which seam to set Fhim W/*- s A/—a-h( Seew aA/,./éc/a:: oL
f/m/—[ M Lo bewsr From Car/}/ e fhrs ('em/v?/ awnd shouw~ Ffho ~
wﬁ%um//fm / ama o&ser;ért‘&?‘ OF covrse A /ﬂaa/r:‘ou ’M‘G/,( rare boers
are (mfrocluceq owd [/ sugeose fhay trere oF Coorse ssated ?wr/a/"/y/#.
Jhest are Sound Aoovghout the Mad:so , Gallifi amd Jelowslou . Gre Hree
of fh Snake naling rocwborn op ak feast ratbrocwecd foosy a ofdFheror sewrce T
Comn? ool « Borrnel Rowui bowr Aouvl~ FHlet show W/ny crolapfafrov s 537 Ao olessicalrn
kabitals , 4’)’4 Yewperatyreys, /74 ﬁ/’, a«//pfécr}/OrW'J ea//u} Aadoke show/
Samye N/é//';"fé"/'” £ P Lodwbon Serias as Cvilhraat corbd Fu Sawme W&/-/p-‘uj
5’6"“/"‘/“"~ Cottbreat sercés ﬂMu.// svb speeies 2 OF 15 fhure sowethunp of
5/?ﬂ/ﬁrcwu o el mré;n&f (i

By fhes porut [/ am (rohing for a Wy o/~ amd [/ Re/ mest con Penbab (e

Wthh a race bou~ Series Sa/we Facrduers som. [/ havwr Flhot 15 povr

Q‘""@"/‘léé’ ((eovservative opproncd ") /a;/;/ml, alse , bk Mare arne a// Aose

/Lay/ollfy,lm«fﬁhegr " Mot rede a person womh gope /j‘ﬂesr Ahare are
e re Lroewen f3 pecsles! Mo me /fa-otm,}/aé/r‘//“[ ¥ 25 Rascrnatriy,

% e K /5 /«M;ﬁéof ot M Shovld  Hfawve preference
//( wrould foke same ?e/‘/‘l;(.f veed feo

.

// ocecors fo mae /‘w smee of SRt Sawne /ara//em_r ‘.9[/_;'/ wrk/ Sa/ue

Q’Eﬁéﬁ_——./" EU’%./@HMWof //5:/5'&.«4/44.(3 Mcm// S‘-W/«
and Farto onel /lacus Fres /o/ ;UIA' a Wa,ety ok foca ﬂvmy/[a/ J et/
reshracy I¢7Mf/ f;mujcfw sule fhes forfha oK Mo fo 50‘7 Shat fhre are
Comreelcalel 1RKY Sra fol Ak el ks el fawidos yaw row tnto s wlu«ya(/wm/{"t.

V4 T Gow Zaw reod fhrs far Yow Ma7 be 4 ,om/Z//u/ 5»6,«4 bot @my
Just called me from Ooves o /w////a.g:on e Le folet me. Ao cw/a{m§‘,
e ?arve/ Clrenugs ome 14 Rrr mofiow om Sir Fish as folvws:

Obe £ish Kool [ s)
Aurﬁ/f% M G/
one 54 Aead 62

Sl e/ec/ro/azfo‘/\(r/.‘r afo fPom 17 sk shvemed & wehd vnrgee //o/en}ﬁm-z}
Fhat Aave 1ot Sound 1 Stee/heod oo hatcbery Appes ;/:,%/,gqr, Liss Kgr
Maly cofleebron from & Aork ' Soun Lo /67 I‘/%/txsﬁam Ay Mt fromy fluama
CM{,évﬁ At 13 om %WMM /k.u7;aa/2, WI///%AM/“% Sy walky
W/wru:m: onel F ave stans ar 1F shoeld Show relaFinysdips,

S eud /[44/ betler alose Hir'y cloum IQ}*./ZM vqccf//o Wﬂ”’l
Aoy e/ pf N.a/ju sharkedd w2 vo. / Ard 7 f .S‘//uw/a/‘/;n? arved f?/// ol roleas
ﬁu{';/h}u}‘ omd ‘a lob oF Hhe hrad o F fheukrig fhat [ Lopan Camt Shus/ake




J(/‘.sxtné.s/c.?a@ fo o Stmae mere /‘[,g.g}//,(&/ 7V @ Commsnts ore 10 RO
Pegaft Crifices “ Gk reflact Some oF IZ rwn O Ausron cunel

[ ruihbal rous. /5(/5/0(% Ahad Flawe M?om'f fo Soug e Lot /s aud

e Jof oK ’ eshtous MQM;‘ /e %ﬁalﬁh& ausweree! a’’ art cuce .

/0“\77 ;cra}fr /%( (’%A«uce fo reaot +F auwd At /%W//f/ﬂ/vcc.cmy /;‘
a

SFrreuwe
5)///8&,

o i

ye//oaI/ oromg e narks o Harr M/ws, Ao F cuiihoat menk o
Curtd 5/$w, XeFr i Moy Job Fle Fomet sart dre Sasa fimad Seo o

Posnbows, Th coeld/.




5/ 2% 76

9 e

é fiTe o

]

2P (A,
k‘f/’g A .




STATE OF WEST VIRGINIA

DEPARTMENT OF NATURAL RESOURCES

OPERATIONS CENTER
P. O. Box 67

IRA S. LATIMER, Jr. Elkins, West Virginia. 26241 Telephone — Area 304

636-1767

October 14, 1976

Dr. Robert J. Behnke

Dept. of Fishery & Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dear Dr. Behnke,

I enjoyed your Tetter and very much appreciate the reprints relatina to
trout strain differences and management implications.

Your views on the preservation of wild stocks and genetic diversity were
among the first to awaken me to the fact that fishery resource personnel
were largely missing an area of exceptional fish management potential.
Fisheries 1literature contains a great deal of material indicative of
polytypic species diversity, but relatively Tittle management use has
been made of intraspecific differences. I am familiar with the work in
California and British Columbia as it pertains to niche segregation and
"stock" differentiation.

David Locke of the Maine Department of Fish and Game is in the process
of trying to "catalogue" some of the strain differences among the sal-
monids for the Northeastern Salmonid Broadstock Committee. I can imag-
ine what a monumental undertaking that must be, and unfortunately I have
not received any material from him indicating much progress.

In working on project planning for West Virginia, it became readily
evident that many fishes were available which might better suit our
management needs. As a result, one of my jobs evolved into gathering
data and writing project proposals for the evaluation of several prom-
ising salmonid strains and warm water fish hybrids. As of 1 July,
1976 three long-term projects were funded which will allow us to evalu-
ate the esocid complex (northern pike, muskellunge and tiger musky), the
striped bass X white bass hybrid and six trout strains for a period of
up to eight years. The projects also allow Tattitude for evaluating
additional fishes should there be a need. We will be trial stocking the
Coleman rainbow, McConaughy rainbow and Eagle Lake rainbow in our reser-
voirs in 1978. Salmonid stream introductions will involve a brown trout
strain from Pennsylvania, a cross between our native and hatchery brook
trout and attempts to transplant wild brown and rainbow trout which are
established in West Virginia.
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We have not begun the salmonid field work, but I am somewhat concerned
over the lack of forage in our oligotrophic-mesotrophic reservoirs.
Preliminary evaluation of the striped bass hybrid and the tiger musky
are very encouraging, and I feel sure that these will be available to
sport fishermen from now on. The strains of trout from which to choose
seem almost unlimited, and I only wish we had more suitable water.

The note on the redband trout was very informative, and I'd appreciate
hearing of any further management applications. I will contact Colorado
Game, Fish and Parks on their work. I would expect definitive results
on some of your waters.

It was good hearing from you, and I would enjoy spending some time with
you should the opportunity arise.

Sincerely,

G A

Charles M. Heartwell
Fisheries Research Biologist

CMH/bs




Helena, Montana
May 23,1975

Dr. Robert Behnke

Dept. of Fishery and Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dear Bob:

Thanks very much for loaning me the maps showing the sites of
cutthroat locations. There are still four collections that we can
not pinpoint. I have asked Hank McKirdy for information on these.
If he can't give me the information, we will check back with you.
Your original maps are enclosed. Also, I am sending a brand new
BLM map. We had a few laying around here and I thought you might
want one.

The progress on Dick Vincent's MS is slow but we still plan
to have it published.

Best wishes,

[ A
e AL~ _ﬁ\~

GEORGE D. HOLTON
ASST. FISHERIES DIVISION ADMINISTRATOR
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Colorado State University

Department of Fishery and Wildlife Biology Fort Collins, Colorado
80523

19 June 1979

Mr. John Hewitson
1033 San Abella Drive
Encinitas, CA 92024

Dear John:

Enclosed are pages 44-90 of the monograph. You now have the complete
text. There are 16 pages of references after pg. 276.

Thank you very much for your questions and comments. These are the points
in need of emphasis for the final edition. You seem to clearly comprehend
the essence of the difficulties--nature and evolution can be exceeding
complex and reality may often not fit into compartments devised by man
striving for orderliness.

It may be helpful to conceive of phylogenetic branching through geological
time. Once a branching occurs, separating one evolutionary line (common
ancestor) into two evolutionary lines (and these in turn may subdivide and
so on), the accumulation of genetic differences is, in general,related to
the length of time since the branching point. Thus, the degree of differ-
entiation between the present end points (living species) on the phylogeny
is related to the distance in time of the branching points. For example,
if the evolutionary separation leading to brown trout and Atlantic salmon
on one hand and rainbow trout and cutthroat trout on the other (separation
of subgenera Salmo and Parasalmo) is 10,000,000 years, and the separation
of the branching point leading to cutthroat trout and rainbow trout is
1,000,000 years, then, it should be expected that the brown trout and
Atlantic salmon (as a group) have 10 times the genetic differention when
compared to either rainbow or cutthroat trout than does the rainbow and
cutthroat compared to each other.

When two species have been separated from each other for sufficient time

so that the differentiation has reached a degree causing sterility if
hybridized, then there is no question regarding the validity of the species.
In freshwater fishes, however, it is probably the rule rather than the
exception that sterility barriers are lacking between species in the same
genus. When living together (in sympatry), reproductive isolation is
maintained by behavior and ecological differences.

The standard definition of a species--'"'a population or group of populations
that actually or potentially interbreed among themselves but are repro-
ductively isolated from other species'" can not be consistently applied to
species validity of salmonid fishes. This is because homing instinct
allows reproductive isolation to be maintained between very closely
related populations in sympatry. Some of these populations have only

been separated from each other for a few thousand years. Situations
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where the reproductively isolated populations are strikingly different

in size or life history,; such as resident rainbow, winter-run and summer-—
run steelhead, all living in the same river, and the '"mormal rainbow"

and large Kamloops rainbow of Kootenay Lake, are well known. I have

long suspected that sympatric, reproductively isolated populations of
trout of the same species or subspecies are much more common than has
been believed. Recently I examined brown trout from a Swedish Lake

that represent two reproductively isolated populations and was informed
of a lake in Ireland with three such populations of St trutta thatlare
now being detected by electrophoresis. Yet - I considerwalliof: thesenas

S. trutta trutta.

You are probably disturbed by my separation of "rainbow'" trout into two
species—--one for coastal rainbow trout and one for the interior redband,
Kamloops, and golden trout. Yet, I admit that I can not draw a line of
demarcation between the two "species'. This is an affront to our concept
of species and to our mind's attempt to bring orderliness to nature. I
mentioned that I would not make this drastic taxonomic revision 1t the
monograph was a formal publication. I wanted to emphasize the tremendous
diversity present in the trout we have called the rainbow trout and to
facilitate the testing of my hypothesis that this diversity is associated
with a major branching of evolutionare lines from a common ancestor (after
branching from the primitive cutthroat trout line), one line leading to
the interior redband trout and one line leading to the coastal rainbow
trout. In twin, each line has subdivided into numerous diverse forms.

I do know that there is tremendous diversity among "yainbow!h trout ) but

I do not know with much confidence, that my interpretation of that diver-
sity as two, major evolutionary groups—-an interior redband trout and a
coastal rainbow trout, is the most correct interpretation or an accurate
reflection of evolutionary reality. .

1

It is more important to attain a more authoratative phylogeny of '"rainbow"

trout than to worry if one, two, or more species should be recognized.

Your observations on distinctive appearing rainbow trout from the Pit

River drainage and Silver Creek, Idaho (Wood R. system, trib. to Snake

R.): are actually. in referencepto redband trout, as you'll note in the
monograph. The Henry's Fork rainbows, however, are not native. The Henry's
Fork enters the Snake River above Shoshone Falls and only cutthroat trout
are native. It is likely, however, that the Henry's Fork rainbows were
largely derived from Salmon or Clearwater river steelhead, which is a red-

band trout.

I wonder if the polymorphism in the chromosomes of Pauma Creek trout is
natural or influenced by hatchery introductions? I suspect close rela-
tionships might exist between Pauma Creek trout and the Baja California
rainbow of the Santo Domingo River. Let me know the results ofiithe trip
to collect specimens from the W. Fork San Luis Rey River.

The botanist, Herbert Mason, spent many summers at the University of
California's trout research station on Sagehen Creek, where I got to

know him. As you remember, Mason found it difficult to live with the
nadard system of binomial nomenclature to accurately

denote the nuances of genetic relationships and developed his own system

inadequacies of our st
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of classification based on the set theory of numbers. Making all specimens
fit into preconceived units, pigeon holing them into a classification
system, once occupied much of my time. I have learned to live with the
fact that this is just not feasible with salmonid fishes and that large
gray areas and unknowns will always exist.

Please send further comments and any corrections to errors you may come
across. I can not make taxonomic complexities simple, I can only hope
to make them understandable, and I'll try to improve on that point in my
final revision.

Sincerely,

Robert Behnke
RIB:kle

Enclosure
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Chromosone results

Chromosome counts ¢ould be made on. 6 of the Poums' Creck samples,
and on 9 of the W. Fk. San Luis Rey samples. These results, and
those for rzinbow trout from other locations throughout the
species range,are provided in the ettached table.

Both the Paura Creek and West Fork propulations were typical
of coastal California populationrs in having fish with more than
60 chromosomes. There were no fish with more than 60 chromosomes
sampled in this study snywhere outside California. :

The question of whether the Pauma Creck and West Tork populations
are native to the region is difficult to answer, and depends on
what type of introductions might hzve been made into the streansg.

The low freguency of fish with more . than 60 chromosomes from the
upper Sacramento and Fit regions (see table, these conclusions are
also supported by other studies on hatchery rainbow treout,;. .which

came from that area) suggests that Yauma Creek, and especially

West Fork, probably didn't result$¥§ m plants from those regions.
West Fork was believed to have been planted with Pit River fish

from the Sisson hatchery in the 1890's (Larry Bottroff, personal
communication) and the chromosome results suggest that , although
this could have had some impact, the fish there now aren't predominantly
of that origin. Pauma Creek was planted with Klamath River steelhead
from the Sisson hatchery in 1893 or 1894 (came across this reference
recontly)f“%as had hatchery rainbows planted in the hezdwaters.

The lower chromosome numbers observed here are more like those from
the northern Czlifornia coast and the upper Sacramento system than
like those of the nearest coastal steelhead I've counted (Fall Gy
which is a San Lorenzo R. tributary, and the Gualals R.)L

Trout were present in the Mt. Palomar region at least as early
as 1880, and it seems likely that they were native to the region.
Based on the chromosome results, the West Fork ropulation seems
tofbredominantly like some other cocastal California rainbows, and
may well be made up, at lezst for the most rart, of native rainbow
to'the region.. This sssumes that ho unlknown prlants of rainbows
from elsewhere on the California ceast were made historically.

The Psuma Creek population might also contain some genetic
background from nativ k§. 6@ ifornia rainbows, but seems more likely
to be of an intrcduced’,or hybrid origin on the basis of the history
of the plants =2ndéd the lower (60—62) chromosome numbers in this
population.
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