
United States Department of the Interior
O FFIC E O F T H E  SEC RE TA R Y  

W A SH IN G T O N , D .C . 20240

May 16, 1975

D r. R obert J .  Behnke 
D epartm ent of Zoology 
Colorado State U niversity  
F o r t  C ollins, Colorado 80523

D ear Bob:

I am  taking the liberty  of sending your ad d re ss  to E rn e s t Schw eibert 
who is very  in te res ted  in contacting you about som e subspecies of 
tro u t that a re  way beyond my ex p ertise . While fishing in N orth 
C aro lina  with him  recen tly  we d iscussed  a new book he is  doing 
on the trou t and I recom m ended that the two of you get together.

I re g re t  that you a re  no longer with the F ish  and W ildlife Service 
but I am  delighted that you a re  continuing your excellent work 
at Colorado State U niversity . E rn e s t Schw eibert is  considered  
the top trou t ang ler in the United S tates and so it is a r a r e  
p riv ilege  to get the two "M r. T ro u ts"  together.

With w arm est best w ishes,

S incerely

N athaniel P. Reed 
A ssistan t S ec re ta ry  fo r 

F ish  and W ildlife and P a rk s



(huck FothenqiJJL % Outdoon.
/£?/? Hwy. 8 2

Qanbondale. ( oio. 8 / 6 2 'S

ffS t L  U S-ti 6 \ ü^ k ?

% ßehixke. 

(o io  S iate. UnèveAéiiy. 
Foni (oJJJLna ,



3 ¿ - / m

''M m  a  ¿
S' ^

CCc*̂*

Cj¿3 ^i&nw¿Í VLirX/ft/ W

d k y ’z ^ u j
, ¿ b sC<Í H 
JyVtl, / / ¿ß fa

LJJ ^ s
0t*¿6%4r Q s,

£<* L ¿ '~̂
_  ft/i

f̂ r ~
a / r  f

^  /<> - /^ ♦ 
Sj^eté fsr

¿ l u z í v u  - W " / ^
j1̂ VWy —v//VA 'f V -Vv

«¡Cüfr llfl^> J
■Í0'

T /?  fe  p  /j/J /V
i f»J¿T «v- |||/jH v4 /vué » ív <X/ KiW -

JM/</

¿ /t^ i ÿ? t Vj

m  ¡ M i  / .



(huck tfoihenpidd *d Ouidoon Sponidman
IkytJ Hjoy<&?-
(anbondaie, (jilo  , 81623

Robeni ßehnhe
(S U  ■ t  1
Foni. (obdind, (odo.

Dean. Bob -
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4 September 1975
Hr* Charles Loughrldge 
Chuck Fotergllls* Outdoor Sportsman 
14913 Highway 82 
Carbondale, Colorado 81623

Dear Hr. Loughrldgej

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 a mixture 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, Salao clarkl 
pleuritlcua. 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 taken in the McCloud liver, 
California. The McCloud River originally had two species of native 
trout, the anadromous rainbow or steelhead trout, Salmo galrdneri. and 
a non-mlgratory trout found la the upper tributaries which 1 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 J3. a. gilbert! of the main Kern liver). Both of these 
trout - the steelhead and the redband were mixed together to fora the 
original hatchery rainbow trout. However, because of the sice and 
availability of the steelhead In the McCloud River at the time, the 
overwhelming majority of the hereditary background of the original 
hatchery rainbow was of the steelhead-ralnbow 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 
hybridisation 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. Tou might possibly observe this hybrid influence in the
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Soaring Fork "rainbows" by fish with larger, rounder spots, tints of 
yellow and orange and a trace of a cutthroat «ark.

The Colorado Elver cutthroat trout is one of the most beautiful of all 
trouts but its fate has been sealed by environmental degradation and 
hybridisation. 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 sake transplants into 
new waters. The Wyoming Cane and Fish Department is to be commended 
on their program to restore native trout and I hope other states will 
follow thslr example. 1 believe our subspecies of native cutthroat 
trout can be managed for sport flshereis end not as museum curiosities. 
They take a fly more readily then any other trout and are unwary to the 
point of being caught and released several times - they ere the ideal 
catch-end-release fish.

1 will see if I have some of ay reports «ad 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 agendas will be re-directed in a more realistic course 
emphasising quality rather than quantity, - or es I have used the 
analogy in one of my reports - the psychological factors that influence 
the preference to savor a fine wine rather then large amounts of e 
poor vintage. I think this analogy is realistic - many fishery 
programs ere suffering from what can be characterised as a "eetchable 
hangover”.

Robert J. Betake 
Associate Professor

se

tae ls



UNITED STATES
DEPARTMENT OF THE INTERIOR 
OFFICE OF THE ASSISTANT SECRETARY ( $ S  

WASHINGTON, D.C. 2 0 2 4 0  ^  -

V , A  m a h . PO ST A G E AND F E E S  PAID 
U .S . D EPARTM ENT O F THE INTERIOR 
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PENALTY FO R PRIVATE U SE , $ 3 0 0

J /v J,
U.S .M A IL

\ f \  A

D r. R obert J . Behnke 
D epartm ent of Zoology 
Colorado State U niversity  
F o r t  C ollins, Colorado 80523





state of Utah

DIVISION! OF W IL D L IFE  RESOU RCES
JOHN E. PHELPS 1596 West North Temple / Salt Lake City, Utah 84116 / 801-328-5081

Director

Reply To
CENTRAL REGIONAL OFFICE

August 129 1975 176 East Center Street, Provo, Utah 84601 / (801) 373-4774

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,
a  /i id

W3. vil —-
Charles W, Thompson 
Fisheries Manager 
Central Region

CWTsmkh

GOVERNOR  
Calvin L  Ramplón

DEPT. OF NATURAL RESOURCES 
Gordon E/Harmston 

Exec Director ,

WILDLIFE BOARD 
Dr. Paul Strmgham Chairman 

Lewis C. Smith Roy L  Young 
Leland S. Swaner Leslie J. Anderson
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Dr, Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collings, Colorado 80521
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U n it e d  St a t e s  D e p a r t m e n t  o f  Ag r ic u l t u r e

FOREST SERVICE

HUMBOLDT NATIONAL FOREST 
BAKER, NEVADA 893II

March 17, 1975

Dr. Robert Bebnke
Bureau of Sport Fisheries and Wildlife 
Colorado Cooperative Fishery Unit 
Colorado State University 

L 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 you might be 
interested if you have not already discovered the answer.

The station was a part of a system operated by The U.S. Coast and 
Geodetic Survey, to determine by means of triangulation, the 39tb 
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.

6200-11 (1/69)



U. S . D E P A R TM E N T O F  A G R IC U LT U R E
FOREST SERVICE

H U M B O LD T N A TIO N A L FO REST
DISTRICT FOREST RANGER 
HUMBOLDT N ATIO N AL FOREST

Baker, Nevada 89311
O FF IC IA L  B U S IN E S S  

PENALTY FOR PRIVATE USE S3QO

Colorado State University 
Fort Collins, Colorado 80521
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CALIFORNIA ACADEMY OF SCIENCES THE SCIENCE MUSEUM

GOLDEN GATE PARK SAN FRANCISCO CALIFORNIA 94118

( ar ea  co de  4 1 5 ) 2 2 1 - 5 1 0 0

THE ALEXANDER F. MORRISON PLANETARIUM 

THE STEINHART AQUARIUM

April 4 , 1975

D r . 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. 
S pokane.

Hope this helps.

Sincerely yours, 

William N. Eschmeyer

WNE/mab
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Survey A  Geographic Dictiqnary  of Washington 263

.ak e  C helan  a n d  
itjon , 7,800, feet.

\m  th e  so u th e as t,

e a s t of Tacom a, 
( 1 )

Ortingy in  nopth

.up R iver, h ead - 
h e a s te rh  P ieçco

m iles so u th w e s t 
i C ounty  i, e le,ÿh.rt.-.,

ih side of S tila -  
r th  w e ste rn  Sno-

i th e  s o p th w e f t-

Sound, opposite  
ap C ounty . - (2) 
he n o rth  end], of

t C entra l P ie rce

>uth of iTacbhiaj 
(80)

>okane, in so u th

so u th w est, n e a r

a R iver, e a s t  of

’o., 7 m iles ea s t

>rk o f Clé É Îum

.0 0  m i s, in" n o rth  
)'< /
- f  F a l lb r i4 ge, in 

(4)
D ouglas C ounty ,

, | 0  m iles below  
C ounty. (31) 
F o rk  of T ie ton  
Y akim a C ounty .

Shelton , in  e a s t

opez Is lan d , op-
WÈÈ

Spieden Bluff. A. h ead lan d  a t  th e  w est end of Spieden Island , in w est 
c e n tra l  San Ju a n  C ounty, t / ( 6 )t r: • , 1 * V  -

Spieden Channel. A c h an n e P b e tw ee n  Spiedejryand San Ju a n  island^,, in 
n o rth w e s te rn  San Ju a n  County. ( 6 ) .

Spieden Island. An : is lan d  a b o u t * 3 >m iles long; so u th w e s t >;of S tu a r t  
Is land , an d  n o rth  of San Ju a n  Island,* in  w est c e n tra l  San Ju a n  
C o un ty^  m axim um  elevation , ab o u t 410. feet;. ( 6 ) * 

j  Spiketon. See M orristow n.
Spire Mountain. A m o u n ta in  n e a r- th e  head  of H ow ard . C reek,, n o r th e a s t 

, o f  Index, in so u th e a s te rn  Snohom ish C ounty; e levation , 6,065 fe e t I (72)
Spire Point. A pe^k o ^  the  C ascade sum m it, n e a r th e  S kag it-S nohom ish  

b o u n d a ry  line; ^elevation, 8 ,2 2 0  feet. (52).
Spirit. A p o st office on Deep C reek, ¡about 10 m iles so u th e as t of N o rth - 

po rt, in n o r th e a s te rn  S tevens C ounty, ( 1 )
Spirit Lake., A lak e  - 3 m iles long, a t  th e  head  of T outle  R iver, nortlx of 

M ount S a in t H elens, in n o rth w e s te rn  S k am an ia  C ounty; e levation , 
3,199 feet. ;;,(15)

Split Rock, A sm all rock  island  n e a r th e  shore, .about 7 m ileq n o rth  o f  
the  m ou th  of Q u in ap lt R iver, in n o rth w e s te rn  G rays ¡Harbor County. 
(5) ;  •

Spokane. T his c ity  is th e  coun ty  se a t of Spokane County, and  is lo ­
cated  in th e  c e n tra l  p a rt, on Spokane R iver.. The a lt i tu d e  is 1,910 
feet. I t  h as an  a re a  o f a b o u t 89 sq u are  m iles. The c ity  Is w ell 
served  by sev e ra l t ru n k  line ra ilro ad s  and a num ber of b ran ch  lines 
and  in te ru rb an s . T here  a re  215 fac to ries , in c lud ing  sash  and  door, 
sh in g le  and  box fac to rie s , m etk l w o rk in g  p lan ts , b rick y  c lay  and 
cem ent w orks, m ea t p a c k in g  plants,- candy, c rac k e r  and. b iscu it fac?r;| 
to rie s , flouring  m ills, and  ra ilro ad  shops. I t  is a  n a tu ra l  c en te r  fo r 
a  lu m bering , m in in g  and  ̂ agififei^ltural region. ; The p o p u latio n  in 
1910 w as 104,402. A ccord ing  to th e  e s tim a te s  of th e  C ensus B ureau*  
th e  p o p u la tio n  on Ju ly  1 , 1916, w as 15,0,323. ( l ) / \

Spokane Bridge. A s ta tio n  bn th e  C. M. & St. P. Ry., 18 m iles ea s t of 
Spokane, in; e a s t ,c e n tra l  Spokane C ounty; e levation , 2,114 feet. (4) 

Spokane County. T his cou n ty  .is located  in e a s t c e n tra l  W ash in g to n , a d ­
ja c e n t to  Idaho. I t  co n ta in s 1,756 sq u are  m ile s . The to p o g rap h y  of 
th e  co u n ty  is g enera lly , ro llin g , w ith  m o u n ta in s a lo n g  th e  ea s te rn  
line. The m ean  a n n u a l te m p e ra tu re  is 48° F., and th e  m ean a n n u a l 
ra n g e  is 42° F. The p re c ip ita tio n  pe r y e a r av era g es  17 inches. Spo- : 
k an e  is an  In d ian  w o rd 'm e an in g  “ch ief of th e  sun .” Spokane C ounty ' 

^ ^ a s  th e 's e c o n d  la r g e s t  p o p u la tio m o f th e  s ta te . The C ensus B u reau , 
e stim a ted  tha&B it w as 190,870 on Ju ly  1, 1916^r M an u fac tu rin g  and 
diversified  a g r ic u ltu re  a re  th e  lead in g  , occupations of the* people.

. A pple g ro w in g  a n d  d a iry in g  co n s titu te  tw o of th e  im p o rta n t Indus- i 
trie s . . Spokane is th e  la rg e s t  c ity  and th e  .county  seat. Some of the  
o th e r im p o rta n t tow ns areL.Cheney, M edical Lake, D eer .P ark , Rocii- 

. ford, Spangle, F airfie ld , £ a ta h , and; W averly . *(1) ’
Spokane, Fort. A v illag e  n ea r the  m outh  ,of Spokane R iv e ra in  n o rth  

c e n tra l  L incoln  C o u n ty e le v a t jo n ,  JL,673 fe e t.. ,  (.4) -  
Spokane Indian Reservation. A la rg e  re se rv a tio n , w ith  a,- to ta l ' a re a  of 

147,422 acres, located  in so u th w e ste rn  S tevens County,; n e a r  th e  cpn- 
fluence o f  C olum bia and  "Spokane rivers . 5(1) . w 7 . "

Spokane, Mount. A m o u n ta in  n o r th e a s t  of Spokane, in n o rth e a s te rn  
, Spokane C ounty ,' n e a r  th e  s ta te  linei e levatipn^ S^SO  ̂ fee i.,;: (F o t-. 

m erly  C arlton .) ‘ r(7 5 ); . ■  •.j .. ' . .
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William N. Eschmeyer 
C A L I F O R N I A  A C A D E M Y  OF S C I E N C E S
G O L D E N  G A T E  P A R K  S A N  F R A N C I S C O
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D r . Robert Behnke
Department of Fishery and Wildlife Biology 
Colorado State University 
Fort Collins, Colorado 80523

m

. A *
 X 
# A 
A A 
A 'l 
A A A





MONTANA TELEVISION NETWORK 
A Division of Garryowen Corporation Norma Ashby, Producer/Tod ay in Montana

Oct, 7, 1976

Dr. Robert Behnke 
Dept, of Fish & Wildlife Biology 
Colorado State University 
Fort Collins, Colo. #0523
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 fm 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

Enclosures

Stations in Billings (KTVQ-2), Butte (KXLF TV-4), Great Fails (KRTV-3), and Missoula (KPAX TV-8) •  Box 1331, Great Falls, Montana 59403 •  (406) 453-2433



MONTANA TELEVISION NETWORK 
Box 1331, Great Fallé, Montana 59403

1976 vV,Í94Q\./*‘

Dr. Robert Behnke 
Dept, of Fish & Wildlife Biology 
Colorado State University 
Fort Collins, Colo. 30523
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Department of Fishery and Wildlife Biology

Ms. Johanna Reinhart 
Environment Canada 
S cien tific  and Information Branch 
116 Lisgar Street 
Ottawa, Canada KIA 0H3

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 i t  be hyphenated?) cutthroat trout at the University o f 
Montana and I had a graduate student at CSU working on the same fish  
using morphological characters. Despite our communications, R einitz1 
thesis contained some outrageously naive conclusions, I note from the 
present manuscript that he has gone to considerable lengths to quantify 
the data th is time, but he s t i l l  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 sp ec ific ity . The literature is  lis ted  under 
references, much o f . i t  not cited in the text.

I usually enjoy the opportunity to review most manuscripts dealing 
with salmonid fish es, and I s t i l l  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, • i .

Colorado State University 
Fort Collins, Colorado 
80523
17 January 1977

Robert J, Behnke

i
RJB:pcb n
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D<> Environment
Canada

Fisheries and 
Marine Service

Environnement
Canada

Service des pêches 
et des sciences de la mer

Your file Votre dossier

Our file Notre dossier J4674-1

C O M M E N T S  OF REFEREE 
A guide is given on the reverse

Scientific information Direction de /'information 
and Publications Branch et des publications scientifiques

Ottawa K1A 0H 3 COMMENTAIRES DE L’ARBITRE /
Voir guide au verso /

AUTHOR(S)/AUTEUR(S): > Gary L. Reinitz
TITLE/iTITRE: Electrophoretic distinction of rainbow trout (Salmo gairdneri), |

I west-slope cutthroat trout (Salmo clarlci), and their hybrids

This manuscript merits Q  does not merit Q  publication. 

It should be assessed after rewriting after further 

research □

Le texte mérite Q  ne mérite pas Q  d'être publié. 

Il faudrait l'évaluer après une nouvelle rédaction Q  

de plus amples recherches Q

In view o f the actual data and I t s  lim itations the paper should be revised omitting 
implications to practical fisheres management such as ..."might c lar ify  several 
questions facing fish eries management biologists" (pi 12) "...."biochemical screening 
of hatchery brood stocks could identify hybrid individuals" ...." screen ing o f wild 
populations"...."application in the preservation o f several species o f fish  currently 

, c la ss if ied  as endangered" (p. 13).

\What the paper actually reveals is  that one protein pattern (P6I) consistently differed  
between a ll s ix  samples o f wests!ope cutthroat trout and 15 specimens o f rainbow 
trout. Does th is difference represent a species sp ec ific  difference between Salmo &£ 
d a rk i and Ŝ . gairdneri? Can i t  characterize westslope cutthroat from other sub­
species o f cutthroat trout? What is  the origin o f the 15. rainbow trout used in 
the\experiment? How representative are they of the species Salmo gairdneri?

Eveniif a ll these questions couid be answered with authority the fact remains that,PGI, 
al though useful for distinguishing rainbow trout from westslope cutthroat trout frid 
for the recognition o f FI hybrids, a complete novice could learn to do the same by , T
fie ld  observation o f phenotypes in a few minutes. ! / ,  . ■
/ l> V ' ' ■' : :  ̂ ' ' « I SB ’ • ; f 1 ■
If not already done, the data should be reviewed by Dr. Fred Allendorf, University of  

^Montana, particularly for his comments on the species sp ec ific ity  o f PGI, and Dr. 
Allendorf's comments added to the revised manuscript. ;
I . ': • \ , 'ImM r ' •
(Of greater significance concerning the lim itations o f  u tiliz in g  biochemical techniques 
| to identify pure populations o f westslope cutthroat trout i s  the fact that most o f the 
f doubtful populations (where hybridization may have occurred but 1s not obvious) involves 
I hybridization with other subspecies o f cutthroat trout. Is there any evidence that a ll 
| westslope cutthroat trout have a unique protein allowing recognition from a ll other 
i cutthroat trout? , ,

The protagonist o f the paper Is the westslope cutthroat trout, but there is  not a word 
explaining anything about the trout under discussion. How is  i t  c lassified ?  What 1s i t s  
native distribution? What has happened to it?  Why Is i t  o f Interest?

The introductory statement that ..."Species identification  by the use o f morphological 
criter ia  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 
the original and one copy.
Do not hesitate to write on the manuscript itself, but please use 
only a lead pencil.

Scientific Editing:

Prière de dactylographier les commentaires sur la présente feuille 
ou sur une page distincte et de retourner l’original ainsi qu’une 
copie. ^
Ne pas hésiter à écrire sur le manuscrit même, mais utiliser un 
crayon au plomb seulement. |

Production: 996-2372
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characters and the literature Includes hundreds o f papers attesting  to the efficacy  
o f these characters. A competent taxonomist using morphological cr iter ia  could 
more authoritatively evaluate the degree o f hybridization between westslope 
cutthroat trout and rainbow trout and between westslope cutthroat and other '/ 
subspecies o f cutthroat than 1s possible with biochemical techniques with the 
present  ̂ state o f knowledge.

£ 1 h B WmI - ''A mmHH  I 1 H H H j  I .
The statement 1n the introduction» that westslope cutthroat trout and rainbow 

ytrout are two morphologically sim ilar species* attributed to Schreck and 
\Behnke, 1971, 1s 1n error. Westslope cutthroat trout were not mentioned 1n 
the a r tic le  c ited .

The lo c a lit ie s  o f  the five  wild populations o f westslope cutthroat 
irii the stu<Jy should be given. , ■ | |

i
)

trout used

I



1 + Environment
Canada

Environnement
Canada Your file Votre dossier

Fisheries and Service des pêches 
Marine Service et des sciences de la mer

Our file Notre dossier J4674

Office of the Editor Bureau du Rédacteur 
116 Lisgar, Ottawa K1A 0H3

February 24, 1977

Dr. Robert J. Behnke,
Dept, of Fishery & Wildlife Biology, 
Colorado State University,
Fort Collins, Colorado 80523

Dear Bob:

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.

Subject; J4674 —  Reinitz

With kind regards

Sincerely

Johanna M. Reinhart, 
Assistant Editor.

Scientific Editing:
(613) 996-1830 or 996-1656 Production: 996-2372



Environment Environnement 
Canada CanadaI *

WÉÊËËm: '«K $êM'' • jwCTpfê l̂llf \
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Morton Grove, III. 60053 
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Salmon Unlimited® Office, 4608 N. Elston, Chicago, Illinois 60630 Telephone 312-736-5757

June 13, 1977

Dr. Robert J. 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 Lake 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, I 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 -



Dr. Robert J. Behnke 
page 2 - cont.

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

1. What would be the cost of such an attempt to plant them here?
2. Why would they be good for the Great Lakes?
3. Do they grow larger that Great Lakes Salmo Trutta?
4. 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.

Chicago, Illinois 60618 
312-478-8866

JDKijhk
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Dr. Robert J. Behnke 
Department of Biological Sciences 
Colorado State University 
Fort Collins, Colorado 80521





March 19, 1977
Mr. Robert J. Behnke Fort Collins

Dear Bob:
Thanks for your letter and accompanying material received yesterday. 
To answer your question: y e s j  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 1-25 on 1-70; turn off at "Harlan St." 
exit which is, I believe, the next after "Sheridan St.,f Turn Left 
°^4.v 6 ®^ree"k Paralleling 1-70 (only I or R are possible); this is either Marshal St. itself or its continuation beyond the traffics 
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. Let 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, Mas 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, I 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 #4P-/8c®. 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, and I 
would like to have you as my guest for this fun and fishing affair.
I note that your "Vitae" mentions two children. Such offsoring as 
would enjoy the affair and who you would like to bring along, are 
insluded in the invitation. Please let me know on this as early as 
convenient, as arrangement/acdomodations are rather tight.
We will be staying at the Basalt Motel near the confluence of the 
Roaring Fork and Fry.ing Pan rivers. We will be driving up in several 
cars late Friday, fishing on Saturday and Sunday, returning late 
on Sunday, April 3. The evenings will 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 t< * again, I am
Sincerely,

/n.

Charles Kofoid Winter 
370 E. 11th Ave. #105 
Denver, CO 80203
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STATE OF CALIFORNIA— RESOURCES AGENCY EDMUND G. BROWN JR., Governor

D E P A R T M E N T  O F  F I S H  A N D  G A M E

1416 NINTH STREET 
SACRAMENTO, CALIFORNIA 95814

(916) 445-3531

June 17, 1977

Sr, Carlos Yruretagoyena 
Depto. de Biologia.
Unldad de Ciencias Marinas.
Box 453
Ensenada, Baja California 
Mexico

Dear Sr. Yruretagoyena:

This is in response to your letter of May 3, 15777 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 I 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 fish 
culture experiments rather than the Whitney rainbow 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 17, 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,

COi ■ O R IG IN A L  SIGHED  
*  •  6 . G. FULLERTON

rr
Director

cc: Dr. Robert Rush Miller
Dr. Robert Behnke V
Dr. Carl Hubbs
Dr. Jorge Carranza Fraser





A eace a n

Wishing you

m e ss

at this Holiday and throughout the year

Sally, Robert and Cynthia Behnke
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO « SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

COLLEGE OF AGRICULTURAL AND 
ENVIRONMENTAL SCIENCES 

AGRICULTURAL EXPERIMENT STATION 
DEPARTMENT OF ANIMAL SCIENCE

DAVIS, CALIFORNIA 95616

I k  September 1978

Dr. R.J. Behnke
Department of Fishery and Wildlife Biology 
Colorado State University 
Fort Collins, Colorado 80523

Dr. Behnke*
We wonVt have to argue any longer about reproductive isolation 

in Silver King Creek1 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 
critique* 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, Utah* 
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 four aquilarum. 
and are confident that each had 58 chromosomes with an arm number 
of lo4. Th@ 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 CDPG? Prom 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 aquilarumt 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 cur 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 211.8 237.83 185-249
L series 138.3 54.64 126-153
S above 27.4 1.99 25-31Rakers 19.2 1.56 17-21Caeca 55.0 214.13 13-74L BO rays 10.9 0.33 10-12
Pect 14.3 0.48 13-15Pelv 10.0 0.08 9-11Vert 62.0 1.37 58-63INeurals 13.4 0.33 12-14
IHemals 12.3 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*11 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,
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

COLLEGE OF AGRICULTURAL AND DAVIS, CALIFORNIA 95616
ENVIRONMENTAL SCIENCES 

a g r ic u l t u r a l  EXPERIMENT STATION 
DEPARTMENT OF ANIMAL SCIENCE

July 21, 1978

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, since 
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 1*11 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

Craig Busack
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TRANSVAAL PROVINCIAL ADMINISTRATIONTRANSVAALSE PROVINSIALE ADMINISTRASIE 

Tele|raphicr Address I  »TRANSATOR”
Meid verwysing 
Quote reference

TN. 7/8/1
AFDELING NATUURBEWARING

NATURE CONSERVATION DIVISION 
1 Dr. P.F.S. MulderNavrae:

Enquiries: Q
4 0 -

Tel:

PRIVAATSAK ) Y9AQ 
PRIVATE BAG ]
PRETORIA,

***** 2 NOV 1978:....i ü H  19....

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 defenitelycontact you in the near future for further details.One interesting matter that cropped up in your letter 
was the use of the species in eanals. What was the speed of flow in the canals. We have the same problem wi&h canals flowing at 0,5 metres per seeond. Please give my regards to prof. Swanson whom it was a great pleasure to meet and talk to.
Your sincerely

For: DIRECTOR OF NATURE CONSERVATION 
( /

PFSM/BH
1978- 11-02



Department of Fishery and Wildlife Biology
Colorado State University 
Fort Collins, Colorado 
80523

2 October 1978

Dr. Pieter Mulder 
Nature Conservation Division 
Transvaal Provincial Administration 
Pretoria, South Africa 0001

Dear Dr. Mulder:

Enclosed is the a rtic le  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 Ik tio log ii (Translated into English as Journal of Ichthyology). 
A 1976 paper in this journal by D. S. Aliyev (vol. 16 no. 2) claimed 
total y ie ld  from a reservoir was increased by two to four fold by the 
addition of three Far Eastern cyprinid species (grass carp, bighead, 
and s ilver 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 irriga tion  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 m2 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 i f  a ll o f the vegetation 
actually controlled by the grass carp was eaten, they would have had 
to consume about 1000 lbs. of vegetation per lb. 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 o ff the stem. This "waste­
fu l" 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 
lik e ly  to be d ifferent in the vegetative composition and the results 
of the Dez canals might not be duplicated in southern A frica. The 
grass carp have produced excellent control of vegetation a ll 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 v irtua lly  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 
uni ikely.

Sincerely,

Robert Behnke

cc: Dr. Gustav Swanson

RBrkle

Enel.
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f (LtßUĴ diXû h U~c£$s> 
i^^X Z tS iA  Arx e t^ ß  : y .3 jhMttA X%T

4^1W >

I Í? ipr>? Ct^\A  ̂/Yv. X cK 'tXA «Jj. ym a  ¿KJP * îaj&Otvt ̂ 0
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U n i v e r s i t y  o f  IT I o n ta n a  

I T I is s o u la ,  U l o n t a n a  59812

Dr. Robert Behnke 
Department o£ Zoology 
Colorado State University 
Fort Collins, Colorado 80523

DEPARTMENT OF ZOOLOGY 

(406) 243-5122

June 26, 1978

Dear Bob,

I hope you find the time to come to Glacier this s u m m e r . 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 polymorphic 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 
judijrous use of heterozygosity estimates smm 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
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Coastal

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,

FRED ALLENDORF 
Assistant Professor 
of Zoology

FA/pjf
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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, 
i f  the f i r s t  meeting is an indication, the UW Chapter is going to be very 
active. They have a number of suggestions for the Aquatic Issues Committee 
of the Colorado-Wyoming Chapter and w ill be preparing a position statement 
relative to energy-related issues. Our March meeting w ill be a jo in t a ffa ir  
with the UW Chapter with those folks responsible for'the set-up of the steak 
fry fa c i l it ie s  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 
w ill be receiving the fina l impact statement for the Sandy Grazing allotment 
shortly. The business of impact statement review is  certain ly 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 
A lliance (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 proposals. I forwarded 
information concerning the Huston Park area and the resolution and position 
statement that the Chapter drafted relative to the issues. The Wilderness 
A lliance is considering "administrative appeal" against the Forest Service 
regarding the area.

During a conversation with a San Francisco-based o ff ic ia l of Chevron 
O il, information concerning developments along the over-thrust belt in 
western Wyoming surfaced. Apparently, there is great interest in o il deposits 
in the over-thrust belt. S ign ificantly, the area is a ll mountainous, and 
great care w ill need to be exercised i f  the o il reserves are to be developed 
with as l i t t l e  harmto fisheries as possible. The primary purpose of the 
ca ll was to obtain information relative to squawfish near Grand junction.
The gentleman was referred to other Chapter members working in that area.
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Dr. Ray White (Guidelines for management of trout stream habitat 
in Wisconsin) recently spent TO days in the Rocky Mountain area becoming 
acquainted with problems and needs for stream management. Ray was able to 
v is it  with several Chapter members during the sojourn and was able to view 
projects through about 3/4 of Wyoming.

Accompanying this newsletter is a ca ll 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 particu larly 
encourage fish  cu lturists 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 w ill be held March 7 and 8 on the University of Wyoming 
campus in Laramie. We are anticipating a fu ll agenda again this year, so 
those making presentations are encouraged to submit t it le s  and abstracts as 
soon as possible. Persons wishing to contribute papers or posters should 
contact:

John 8aughman 
3535 CY Avenue 
Casper, WY 82501 
(307) 234-9185

OR
B ill McConnell
Coop Units Building, Room 107 
Colorado State University 
Fort Collins, CO 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 w ill 
be held at West Yellowstone, Montana, on September 12-15, 1979. As in most 
previous years, this meeting w ill be held in cooperation with, and overlapping, 
the annual meeting of the International Association of Fish and W ild life  
Agencies. Technical paper sessions w ill be emphasized, but proposals for 
symposia, modules, debates, and poster sessions to be convened by individuals 
or groups w ill be accepted until January 15.
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The deadline for submission of formal abstracts to be considered for con­
tributed paper sessions is March 15. Abstracts should be double spaced on 
p.ain paper and lim ited to a maximum of 250 words. They should include the 
reason for doing the study, the objectives, and the principal results and con- 
elusions. Each abstract should carry a t it le  and the fu ll name and address 
of each author. Indicate i f  any of the authors is a student, and what visual
aids w ill be needed. Authors w ill be notified of the status of their submission 
by late May.

A ll 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 w ill be held to a 
high standard and are subject to approval by the Program Committee in advance.
]hey would like  to minimize problems by minimizing the use of aids other than 
2 $ 2 S f f f r  WI th a l i t t l e  extra time, almost any material can be placed on 
a 2 x 2 slide. Authors of accepted papers w ill receive detailed information 
on presentation requirements,,_

News From CDW and WGF t ~— — —-------- --------------  ^

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

Mike Snigg reports that the major lim iting factor for trout in the Green 
River below Fontanel!e Reservoir is lack of cover. In an attempt to provide 
cover and increase the trout population, granite boulders w ill be placed in a 
half-m ile section approximately 5 miles below the dam. The rocks range in 
S1Z6 from 2 to 5 feet in diametor and w ill bs placed in the river in early 
October through use of a large front-end loader. Sedimentary rock placement 
occurred farther downstream in 1975. 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-
posed rock sections in an e ffo rt to determine u tiliza t io n  of the structures 
by trout.

, reports that, as part of a contract between the Wyoming Game
and Fish Department and the U.S. Fish and W ild life  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 w ill be plugged into the 
Incremental Analysis method being developed by the Ft. Collins-based Instream 
Flow Group. Hopefully, computerized approaches such as this w ill give fishery 
personnel a better weapon to combat future water development projects that 
threaten to destroy or degrade fluv ia l fish  habitat. With the Pineda!e 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 o f the few remaining strong­
holds of the rare Bonneville cutthroat trout (Salmo clark i Utah). The Thomas
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Fork drainage offers classic examples of the impact from long-term livestock 
overgrazing, irresponsible 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 Tow habitat value (1.6 trout Habitat Units) to 72 trout HU, a 
sizeable increase that might prove c r it ica l to the continued survival of this 
fish. As Wyoming personnel gear up for another leg is lative session and 
another run at leg is lative protection from stream channelization and a lte r­
ation, fluv ia l habitat continues to be lost from these a ctiv it ie s . One inter­
esting (?) attitude was encountered recently that expresses opinions s t i l l  
held by many people. When asked about an extensive stream alteration project 
downstream from his land on the L it t le  Snake River, one rancher said: "Man, 
that fellow is a hell of a cat operator, I am going to see i f  I can get him 
up here on my pi ace." Cheers, and tears!

Colorado is in itia ting  some new studies which Clee Sealing thought might 
be of interest, particularly to those of you in Wyoming. New COW 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 stra tified  
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 56% in Brainard and Red Rock.

News From the U1s

CongratuTations to the New University of Wyoming Chapter of AFS (see 
Bob's comments above). At 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 meetings this fa ll and has established publicity, 
special programs, and education committees. Officers for 1978-79 are:

President:
Vice President: 
Treasurer:
Program Director: 
Secretary:
Faculty Rep: 
Govern. Bd. Rep: 
Faculty Advisor:

Dave Wegner 
Brad Caldwell 
Bob Stuber 
B ill Andre 
Marty Hayden 
Leo Lentsch 
Dave Jensen 
Steve Flickinger

(303) 226-0568 
484-4206 
493-5671 
493-6395 
484-9895 
667-4402 
482-8874

305 Aylesworth 
318 Aylesworth 
Coop Bldg.

Coop Bldg.
307 Ayelsworth
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Clare Carlson and Darrel Snyder are in the process of establishing a 
laboratory for identification  and study o f larval fishes in CSU's College of 
Forestry and Natural Resources/ Anyone needing help with l i t t le  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 W ild life  Service. 
The course w ill be held November 28 and 29 in Denver. I f you are interested, 
please write or ca ll:

Tom Jackson
U.S. Fish and W ild life  Service 
CNFRL Field Research Lab 
Box 25007, Denver Federal Center 
Denver, CO 80225 
CODE 1522B
Te l. 303-234-5845 or 3603 
FTS: 234-5845 or 3603

Thanks, Again, to Contributors

Another ANGLER w ill be sent to you in early February with fina l informa­
tion on our annual meeting. Any other news you'd lik e  to share should reach 
us by mid-January. Any comments you have on the ANGLER would also be appreciated.
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Editor, "The Angler"
301 Aylesworth Hall 
Dept, Fishery & W ild life  Biology 
rolorado State University 
ort Collins, CO 80523

Robert Behnke
Fishery & W ild life  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 I973 and I9 7 4, 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,

James Dingman 
Dept, of Biol.Sci 
Univ. of Denver 
Denver, CO 80208



Department of Fishery and Wildlife Biology
Colorado State University 
Fort Collins, Colorado 
80523

23 April 1979

Dr. Brian Coad 
National Museum of Canada 
Ichthyology Section 
Ottawa, Ontario 
CANADA K1A 0M8

Dear Brian:

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

I am sure that an in terlib rary loan of Saadati's thesis can be arranged 
between the nluseum library and C.S.U. library. I have only one copy, but 
i f  you can not obtain the original under in terlibrary 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 vio lently 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 c ich lid  to the British  
Museum. I doubt the MMTT w ill ever do anything on Iranian fishes unless 
they hire Saadati or bring in another foreigner, which appears doubtful in 
the forseeable future.
It is lik e ly  that our collections would complement each other for piiblica­
tions. You can outline what publications you plan ( l is t  of species, 
co llecting s ites, drainage basins, etc.) and send i t  to me. I ' l l  see i f  
I could add s ign ifican tly  to the work. I f  so, we could coauthor.
I would like  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 
fam ilair with most of the a ctiv it ie s  of stocking nonnative fishes (a fat- 
heat minnow population s t i l l  persists in a reservoir southeast of Tehran 
from a stocking of largemouth bass and b lueg ills  [which a ll perished, 
evidently by w in te rk ill]).
No name was proposed for the new c ich lid . I have collections of fishes 
from Saudi Arabia and I thought this c ich lid  might turn up there, but i t  
didn't. We do have Cyprinion (three undescribed species), Barbus and 
Garra in the Arabian co llections.

Sincerely,

Robert Behnke
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/ y o o /  &**jA t^eft ĵ juhÁ jz- ol s/m iVajr ow s*o A /te. ^  ^
¿XKAJL o  A  t /  ¿ u ta A Á jb f-  C w ^ / / r « y / ( / ^  i s  s n / h o c¿cl*l *s /  ¿ y  ^  / e c / t  ¿ tt * t / e  d s / t c J  omx (A r& ulfi 

/> y / u y  <p<jtH  C j0 ^ c * ¿ / /p  A e . 5 c / / ^ .  /  / osa*  A tf  / r f u  Cis-Anu/* / % *  y ç .n *  ¿ fo c / su  v o / u * j /

ÔUM tssf/A AeSy*+-tS te /¿m /ha/As //xy >* //+J> ypc^A o A /Ai ypymk /& /s  Siso/ ̂ mb
iiiifii,  /  fc n * J t /¿ iv v i j  / /* ) f  (L o u í /h  G o iS t/y  o ¿  s e r  ( te e / .

/  f~l((U¿L ^  ^Jxo/ /* .//£?* / / t  fS fio  ól A geste/ C / cxSÇ /ù t-  tsnss' f Áo /  /

C¿(cfi ¿tOajiAh h  £ t f  /  y*tA> / /  011 /¿a*  S r/o  A./r tn* Uj/AA /à* Ufi/ /^Ci/frusCLsr / r o ts / %

¿ ? /U  fiM T *  / l l t o t j c n u  a  /  / h t  C ¿ l /  Æ s r f  C tA J L c fi £ o u *l*  & * t [:Z m  / * '/ >

¿Atollo c / b ^ s i / ^ ^ y & s A x c / / t e s / s > / s  /i* fi/ tx + y e  o /  / / *  /Col/ / (te / ta u /  yO toyrouui

Ct c/r fifap<*AA.fi y terS m i Maask̂  /  testo/* As o tf y tHOb/Zy ol/ óSsA f/U  /%X*aaajol ttexJi fitA  .
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October 14, 1976

Dr. Robert J. Behnke
Dept, of Fishery & W ild life  Biology
Colorado State University
Fort Collins, Colorado 80523

Dear Dr. Behnke,

I enjoyed your le tter and very much appreciate the reprints relating to 
trout strain differences and management implications.

Your views on the preservation of wild stocks and genetic diversity were 
among the f ir s t  to awaken me to the fact that fishery resource personnel 
were largely missing an area of exceptional fish management potentia l. 
Fisheries literature contains a great deal of material indicative of 
polytypic species diversity, but re lative ly l i t t le  management use has 
been made of intraspecific differences. I am fam iliar with the work in 
California and British Columbia as i t  pertains to niche segregation and 
"stock" d ifferentiation.

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 V irg in ia, i t  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 w ill 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 lattitude for evaluating 
additional fishes should there be a need. We w ill be tr ia l stocking the 
Coleman rainbow, McConaughy rainbow and Eagle Lake rainbow in our reser­
voirs in 1978. Salmonid stream introductions w ill 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 f ie ld  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 w ill 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 w ill contact Colorado 
Game, Fish and Parks on their work. I would expect defin itive 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,

Charles M. Heartwell 
Fisheries Research Biologist

CMH/bs
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Helena, Montana 
May 23, 1975

Dr| Rober t 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, w e  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

' tGEORGE t>. HOLTON
ASST. FISHERIES DIVISION ADMINISTRATOR

GDH/eb 
E n d s .
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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— mature 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 hut 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 "normal 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 S_. trutta that are 
now being detected by electrophoresis. Yet, I consider all of these as 
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 if 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 evolutionäre 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 "rainbow 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. .

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 reference to redband trout, as you'll note in the ^
monograph. The Henry's Fork rainbows, however, are not native. The Henry 
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 of the 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 
inadequacies of our stnadard system of binomial nomenclature to accurately 
denote the nuances of genetic relationships and developed his own system
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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 

RJBikle

Enclosure
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Chromosome results

Chromosome counts could be made on 6 of the Pauma Creek samples 
and on 9 of the W.lFk. San Luis Hey samples. , Theftte results, and 
those for rainbow trout from other locations throughout the 
species range,are provided,in the attached table.

Both the Paur e Creek and West Fork populations were typical 
of coastal California populations in having fish With more than

came 
W est 
West 
from

60 chromosomes. There were no fish with'more than 60 chromosomes 
sampled in this .^tudy anywhere outside California.

The question of whether the Pauma Creek and West Fork populations 
are native to the region is difficult to answer, and depends on 
what type of introductions might have been made into the streamc 
The low frequency of fish with more than 60 chromosomes from the' 
upper Sacramento and Pit regions (see table, these conclusions are 
also supported by other . studies on hatchery rainbow trout, which • ’■'T-.1 

from that area) suggests that Pauma Creek, and especially 
Pork, probably: didn't result^frim plants from those regions.
Fork was believed to have been planted with Pit River fish 
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- 
o± that origin. Pauma Creek was planted with Klamath River steelhead 
from the Sisson hatchery in 1893 or 1894 (came across this reference •
recently), lias had hatchery rainbows planted in the. headwaters, 
ihe lower chromosome numbers observed herefcre more like those from 
the northern California coast and the upper Sacramento system than 
like those of the nearest coastal steelhead I've counted (Fall Cr. 
which is a San Lorenzo. R. tributary-¡J and the Gualala R. ).,.

1 & & &  f ? 2'6 FreRen'|; in "the Mt, Palo mar region at least as early as I860,: and it seems likely that they were native to the region 
Based on the chromosome result's, the West Fork population seems 
to?predominantly like some other coastal California rainbows, and 
may well be made up, at lea^i for the ’most part", ‘ of native rainbow 
o the region. This assumes that no unknown plant! of rainbows 

from elsewhere on. the California coast were made historically.
. , T h e ,^,iirr:a Creek population might also contain some genetic
background from native, ̂ P ^ l i f o r n i a  rainbows, but seeirls more likely 
to be of an introduced hybrid origin on the basis of the history 
of the plants anc1 the low^er (60-62) chromosome numbers in this population.



3D ù 1 a t i o n
Ioastai Popu la t ions)
3r 1 uk R., Alaska ( l )  
iha R. , Alaska (2 ) 
ìogh R . , B. C. (3) 
ig Qualicum R. , B.C. (4)
hambers Cr. ,  Washington (5)ti    I) - IlI . ... . ■
uinaul t  R., Washington (6)- ir . li il ,
owl i t z  R., Washington (7)Il II .

:. Il : - Il . ■
Il . " Il
■ .11 v.: ' ■ " ' "Il .

ashougal R., Washington (8) 
i g Cr., Or egon (9 j 
i l e t z  R . , Oregon (10)
1 sea R . , Oregon (11 )
. Umpqua R . , Oregon (12) 
ogue R . , Oregon (13)

Il II

i l b e r t  Cr., Ca l i for ni a (14) 
utte Cr ., Ca l i f o r n i a  (15) 
ad R . , Cai i  forni  a (16)

Il ft

Hatchery (H ) 
or Wild (W)

W
W
W
H
H*
II

W
W
H*Il .
H*
II

H
H*
H
H
H
H
H
H
W
W
H*

u’alala R., Ca l i f o r n i a  (17) W
al l C r .,  Cal i  for nia (18) W
a urn a C r ., Cal i  for ni a (19) W*
. Fk. San Luis Rey R., C a l i f .  (20) W*
In t e r i o r P o pu l a t i o n s )
oon Lk. , B.C. (2l) W
olumbia R., Washington (Wei 1s Dam) (22) H* 
nake R . , Washington ( L i t t l e  Goose Dam)(23) H* 
l e a rw a te rR . , '  Idaho- (24) H
Upper Sacramento Popula t ions) 
i t  R . , Cal i  for ni a (25 ) H
cG i l l  Cr. ,  C a l i f o rn ia  (26) W
oosehead Cr. ,  C a l i f o rn ia  (27) W
,F. L i t t l e  Squaw Cr. ,  C a l i f o rn ia  (28) W
at t l  e Cr . , Cal i f o r n i  a (29)____  ____  H*
Indicates poss ib le m ixedo r i g i n  of sample. 
Types FS f a l l - r u n  steelhead

WS winter-run steelhead 
•LWS la te  winter steelhead 
SS summer-run steelhead 
p y pc; ifjpnt rainbow



POPULATION
W. Fk, S hast a Hot Or. N * PJ
San Luisq ✓ J,"l- Pauma Gualala R . steelneaa San Lorens 

R . stëelhé
0 Hatch 
ad rb. -

• Hatch, 
rh.

Litt:
Sousw

IDH 60 .21 4 . 0 5 9 . 4 1 7 . 3 4 2 .128 . 1 2 7 . 1 62
100 - - - . 0 1 7 .1 03 . 1 7 3 .351140 ; 7©6 . 9 4 1 .566 .617 .744 .699 .459
160 - - .018 .025 .024 .001 . 0 0 7 :

; SOD- 85 . 11 is .053 _ ' .01 3100 .862 . 9 1 2 . 885 1 .000 .705 .973
FREQLll ClFo

140 . 02 3 .088 .062 .295, 1 .000 .013
loQI' PGM '85 .341 .088 .299 .258 .08 .3 1 6 ' .286

RROTFINfg 100 .659 . 912 .684 1742 .920 .684 .716rnyr'VQ
t i n

115
4

— .018 ... — — - '
75 - 1-103 .062 .274 — — —
85 - .103 |f114 .033 .085 .001 -

100 1.000 -794 .825 .685 . 9 1 5 .999 1 .000
1 20 - - |r|É .008 - - -

PGl-1 14 » _ .025 ■ m„ r__
100 1.000 1 . 0 0 0  1 .000 .975 1.000 1.000 1.000

rc-i-2 100 1.000 .882 1> 0 0 0 1.000 1.000 1.000 1 .000
FAST - . 118 - - I g l H H -

PGl-3 70 ,069 ««y . ffl! . 1 . . .

S5 , 0 4 6 >029 - . 0 4 1 | ■ — : h‘ -
100 |;770 .971 1.000 . 9 5 1 1 . 0 0 0 1.000 1.000
11 5 .115 - - . 008 - - -

LDH-4 80 — — . 0 7 0 . 1 05 NO NO
100 1.000 1 .000 . 9 3 0 .895 DATA DATA 1.000

Abbx'eviations : IDH, Isoçitrate dehydogenase, SOD, Superoxide d i srnutâBe ,.TOC 7A i i. Crrl
gluco

phosphoglueomutase, 
se .isomerase,. LDH,

MDH, malat e dehydrog 
1actat e dehydrogenase

enase, PHI, phospho- 
, The d i f f*er en ta 11 eles for the d i f f e r ent protein systems are designs ted raccordingf

to their relative mobility, with the most common tvpe designated
as 1 oo. PmÊÂ mi?-

It is interesting to note that, • with one exception, the same allele for
each locos is the most common*, allele ir all the; palliations. (The 

.exception is the high frequency of the SOD-140 allele 
in the Hot Or. hatchery population,)

I V  s hard to dr- w any definite, conclusions from the datai PaumS Creek and
I n  Luis Hey are clear! qufit ethe,Vest Fork 

each othor at seve:
they may not bo closely related (one mightrifiye 
or heavily ./hybridised population, or perhaps then

kal systems :MDH, PGI&2J, and PGI-3,
X rorn ■ 

suggesting

much nigration between them; 
'populations in having the PGI-3

been an introduced 
e riufft wasn’t

rk d s uniqu e am ong the
-in jJefj a'uiaa ;reeK is.

The Vest Fo|
70,a l le le ,  \

! unique in having the fast PGI-2 allele.
Jamph.ri sor0 sre|providod v;ith two steelhemd populat i on s from further north 

along the California coast, with two California,1 hatchory 
■ irlnbow :■ tic' ins which probab 1 y ori g i n s t o d d r n i n a n 1 1 y

n : i v e  rb inbomI trou tfrom’McCloud Hiver rainbow', and with'one
u '• \ N . Fk. Little Squaw Cr, ) frorS’a stream inf the 

-mento system., , c






