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( t  l \e ^ P ? tty €>o $  J e n

Department of Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523-1474 
(970) 491-5020 

FAX: (970) 491-5091

e H e r

V U «  C o  X < r e > ? c

<» yooui^  l r o ^ /  

/ P i k) € .  V a *  I y /  C V  f c ,  i/^ ^ S € L  ^  t^<L V

^  6 )  C<" a v i^ P  < f f \ V ^ J U  Jd i h  I 9 - 7 ^ ^ ,

' S u r ' i p  f ' i S i t i Q  \ y i h - e  a t yr\ a  r>k s  — -  h  ^ r r ^  txp &)\ \ p \ Y * c -> 1 /

i^o o > r /  x v t< 4 C<&lo p^> f " * v \  — -  t u  if 1 1 ~ w w  to K ^ J i

 ̂ ^  ^  ^  c<? 1 fir-cJt *- 1 IVrf £1 0 4 o P J i  ) rp-^n -> v j£ l  W P ^y i 2»e -

v * jpfo'T y t ' l l j v o  w n T n * !  c&\<3^J , p l u s  ^ j h e l ^ t j  p ^ v s *

i i r  & c l  l? 2 isj J )  r |^ r v w  o  p  v > i  ri l?0\4j s

s  a i Jl i r \ n e y  ® &0fa>Tv)€y U ^ V c h e c y ,

\A  C

“Th^ <5>'rf&\rl£l

o tc\ L\)Vn t h e y r>  ? V) Jb£> £jt#

V c A (^ JV o h  S l 0 La)

1 Vn <# 1 c^Tc t W - ^  t v T * ' n * J

)r-3 > *ii b c u ) *js&ck

■̂ p o 1 >o v / T ^  ^ Vi ^  Tc

s t o c k s ,  0 ^

l? £  a  J & r y ^ ' e o j ' h s  f  z e c e ^  c ' f ^ * 5 6 ^  5 ^

6  k r e X / e < ^  t V » T k  ^

D  W t / T ’ S*> r*\ C®> J > ^ .  <£V  i ^

n



K >2>S& V S £ s s  t o *\ k> 2> s  8̂ 11 1 () ̂  ̂   ̂^  ^ y  £>

lkJ W € * (J ^To V€ £  ^  jjw?. r  t/ 1 C€ 1> i ^ I Ĵ g 'iSl^S OY\ c  o r  »^c tr-€ #̂ )
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Dr. Robert Behnke
Dept, of Fishery & Wildlife Biology
Colorado State University
Ft. Collins, CO 80523

Dear Dr. Behnke:

Thank you for taking the time to look over the captions for Sports upcoming
Fisher Almanac forwarded to you by Pete Rafle. We've input your changes and, as a 
sign of our gratitude, will be sending you a copy of the book, which we expect to receive 
mid-May.

I hope all is well with you, and thank you again for your time and assistance.

Sincerely,

Christina Wynn 
Assistant to Editor in Chief & Publisher
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L̂ >p̂ <̂  €vAey\ 'St'c> Ĉ /fL-edl 1 » 1 ® ffifo f U

K * 0  dev&lepeJa. wwj * f
i / (7 « - „ a

^ ^ A ^ r ) e j> / r '- -  s i ’m ib * ' t o  e> re

> > * * «  a  'Y v o ^ f  t o  e n d  ^  I w b l  « v M c t ; » v

/ j  t h e o r y  d i t i o ’ 1- o v s e  5 J? A m n  0  f

1 I  /* . 4^ f- u L n z t / e r ^  S  ch-z>r>a>je-#J- #fe»***V TU y j e n k o  ■ f r £ # j $ £ 9  yĉ ho- r  “  ri ,
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WILSON &  SCRIBNER
BOB WILSON, ESQ.* 
JERRY SCRIBNER, ESQ. 
BROOKS ELLISON, ESQ.

A  PROFESSIONAL LAW ASSOCIATION 
TOE WILSON BUILDING 
1725 CAPITOL AVENUE 

SACRAMENTO, CALIFORNIA 95814

FAIRFIELD BRANCH OFFICE:
710 MISSOURI STREET 

FAIRFIELD, CA 94533
(707) 425-4390

*A PROFESSIONAL LAW CORPORATION (916) 448-2187 PLEASE DIRECT ALL 
CORRESPONDENCE TO 
SACRAMENTO OFFICE

July 9, 1987

Professor Robert J. Behnke
Department of Fishery and Wildlife Biology 
COLORADO STATE UNIVERSITY 
Fort Collins, Colorado 80523

Dear Professor Behnke:

Thank you for your letter of June 24th. I hope that 
you will objectively analyze this letter and hopefully 
reevaluate your position in support of AB 1098.,

The crux of the problem is that the Department of 
Fish & Game has failed to assign the personnel necessary 
to carry out the Legislative mandate that it identify 25 
miles per year of reduced limit trout streams. California 
has approximately 2 0 , 0 0 0 miles of trout streams, of which 
only 168 miles are in a reduced limit status (two fish or 
less pursuant to my SB 192). I believe, and I am sure you 
agree, that many miles of the remaining approximately 
19,800 miles of trout streams would benefit biologically 
by reducing the number of trout killed j\

The problem, as I see it, is finding those streams 
or stream segments to satisfy the 25 miles requirement of 
my billp it is clear that these streams cannot be found 
if only one or two biologists, which is now the case, are 
assigned by the Department of Fish and Game to work on the 
program. Now Fish and Game, because they do not desire to 
assign the biologists necessary to make sound 
recommendations, seeks to cut the 25 mile requirement 
completely out of the current law through the mechanism of 
AB 1098, in essence, giving the Department complete 
discretion.

In support of AB 1098, you state in your letter to 
me of July 2, 1987, that you are fearful "that these 
regulations will be hastily applied on the wrong waters 
creating a backlash in public opinion". This statement 
may be true if Fish and Game only assigns one or two 
biologists the responsibility of coming up with 25 miles 
of catch-and-release waters. Your statement would not be
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true if Fish and Game decided to assign the necessary 
manpower to implement SB 192. In other words, Fish and 
Game's noncompliance with the Legislature's mandate has in 
essence dictated your position in favor of AB 1098.

I believe that good judgment and logic dictate that 
all conservation groups and biologists band together and 
make a concerted effort to persuade Fish and Game to 
assign the necessary biologists in order to comply with SB 
192. It would be most helpful and appreciated if you and 
other good people would join us in a united front in 
following through on our earlier commitment as expressed 
by SB 192.

Another area that concerns me is your apparent bias 
against Trout Unlimited. Your letter of July 2, 1987, to 
me certainly has an anti Trout Unlimited tone, especially 
your comment, and I quote, "I have found that Cal Trout is 
the only organization with people who read, understand and 
effectively use the information I supply". The obvious 
implication is that Trout Unlimited is an organization 
with people who do not read and understand scientific 
information. Your anti Trout Unlimited bias is ironic in 
that Trout Unlimited, not Cal Trout, publishes your 
articles in every issue of Trout Magazine.

Again, in your letter of April 20, 1987, addressed 
to Dick May, you imply that Trout Unlimited did not use 
reflective thought and evaluation coming to its position 
in opposition to AB 1098. I quote from your letter, "Cal 
Trout's position on this matter is based on critical and 
reflective judgment (perhaps influenced to some extent by 
my publications and correspondence). Unfortunately, I do 
not believe Trout Unlimited's backing of reauthorization 
of the present law is based on a similar degree of thought 
and evaluation".

As a National Director of Trout Unlimited, I resent 
your anti Trout Unlimited bias as expressed in your 
letters of April 20th and July 2, 1987. Further, I 
question if you objectively evaluated the question when 
you supported AB 1098. Perhaps your own correspondence 
answers this question best when you state in your letter 
to me of July 2, 1987, "Thus, I admit, based on past 
performance, that I am prejudiced to favor the Cal Trout 
position on AB 1098 because I believe it is based on 
evidence, understanding and good judgment". The whole 
essence of being a scientist is to view matters 
objectively and not come to a conclusion based on 
prejudice.
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Finally, professor, my tone in this letter is 
contrary to how I normally address matters. However, my 
tone responds to your manner of dressing down Trout 
Unlimited displayed in your recent correspondence.

BW: jt

Enclosures: Letter of April 20, 1987 from Professor Behnke
to Dick May
Letter of July 2, 1987 from Professor Behnke to 
Bob Wilson
Letter of June 24, 1987 from Bob Wilson to 
Professor Behnke

cc: Mr. Robert Herbst, Executive Director, Trout Unlimited
Mr. Urbie Nash, Director, Trout Unlimited 
Mr. Allen Pienkowski, Director, Trout Unlimited 
Mr. Gary Widman, Director, Trout Unlimited
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July 2, 1987

Mr. Bob Wilson, Wilson & Scribner 
The Wilson Building 
1725 Capitol Avenue 
Sacramento, CA 95814

Dear Mr. Wilson:

In regards to AB 1098 and other matters concerning the management of 
trout fisheries, it should be clearly understood that my views and 
statements are strictly my own; I do not represent^nor am I a spokesman 
for, any organization. I do promote professionalism in fisheries biology 
and I do promote wild trout management. I believe my position favoring 
the "flexibility" offered by AB 1098 is consistent with my record. If a 
strict annual requirement on the quantity of "catch-and-release" waters 
is maintained, I foresee that these regulations will be hastily applied 
on the wrong waters creating a backlash in public opinion. I would have 
to disagree with your "by and large" assessment of anglers as 
"knowledgeable and far sighted people". My assessment of the ||by and 
large" angling public is based on my review of an economic survey and 
profile of anglers currently being conducted by a CSU graduate student.
I can tell you that the bulk of license holders cannot accurately be 
characterized as knowledgeable, far sighted or enlightened. This silent 
majority can be easily swayed to one position or another by favorable or 
unfavorable publicity. A backlash against catch-and-release regulations 
could be readily stimulated, if favorable results are not obtained from 
waters where these regulations have been applied.

Enclosed is a copy of a letter I wrote to Gary Widman pointing out 
that I believe a compromise solution for AB 1098 can be easily attained 
if personalities and organizationsnabels can be temporarily ignored, I 
believe your 1979 SB 192 was needed legislation, as was the bill 
prohibiting the stocking of non-native steelhead. The California 
Department of Fish and Game, similar to any large bureaucracy, can become 
fixed on the status quo and resist progressive management trends. In 
such situations, management by legislative fiat becomes justified. I 
believe, however, that we should now give the personnel in the department 
an opportunity to demonstrate their professionalism and good faith in 
carrying out the spirit of the law with the flexibility allowed for in AB 
1098. A compromise solution should include a written commitment of 
intent on the department's behalf which could include specific goals and 
time schedules that could be annually evaluated. What does John 
Dienstadt, CF&G's only "catch-and-release" biologist, have to say on the 
matter? Does he request additional manpower and financial assistance? 
Does he have suggestions for a compromise solution?
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I have more than a cursory interest and understanding of special 
regulations and of their use and misuse in fisheries management. 
Currently, I am supervising a graduate student, who is also a Colorado 
Division of Wild!ife biologist, working on a research project to develop

waters (whata state-of-the-art computer model to better predict what 
trout populations) would maximally benefit from reduced angler kill and 
to fine-tune regulations already in place. I am now reviewing two 
semiannual reports from this research project. I can assure you that a 
special regulations fisheries, if done right, is not a simple matter.

During the past several years I have supplied California Trout with 
technical documents when they've been requested for developing a position 
on a subject such as AB 1098. I have found that Cal'Trout is the only 
organization with people who read, understand and effectively use the 
information I supply. Thus, I admit, based on past performance, I am 
prejudiced to favor the Cal Trout position on AB 1098 because I believe 
it is based on evidence, understanding and good judgement.

I will enclose a copy of a letter I wrote to George Griffith 
(founder of TU) last summer. It relates to my testimony against an ill- 
founded position of a powerful group of fly fishers who influenced 
Michigan Natural Resource Commissioners to ignore and override the 
factual evidence developed over many years of study by their staff of 
professional biologists. Tome, the situation was analogous to a 
hospital board of directors overruling the advice of their medical 
doctors on the treatment of disease. My testimony (which resulted in an 
injunction against a no-kill regulation) caused considerable animosity 
towards me, but I would not hesitate to do it again.

^Finally, I would agree that the section of AB 1098 requiring DFG to 
use7} its own initiatives" and not duplicate the initiatives of others is 
curious. This statement needs clarification. I would like to know why 
it was inserted? ■

Thank you for taking the time to explain your point of view 
forward to an amicableyfor AB 1098.

I look

<J"e S'c j[£?T
Sincerely,

Robert J. Behnke 
Profess or, F i shery Bio1ogy

RJB/gm

enclosures
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Department of Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523

Mr. Richard May .
California Trout 2 q  .
870 Market St. #859 0'
San Francisco, CA 94102-2903

Dear Dick:

You may consider this letter as my official endorsement of Cal Trout's backing 
of AB1098, a bill that will moderate and place special regulation fisheries in 
California on a more practical and defensible basis. My support of your position 
is based on my long-held belief that special regulations are basic to wild trout 
management, but they must be applied selectively. Special regulations should have 
the broadest based support possible. In this respect, they should only be applied 
to waters where they are most likely to achieve a goal of maintaining significantly 
greater numbers of larger, older trout in a population. To do this, data on 
species, fishing pressure, growth rate and age structure is necessary. Such 
necessary data are not likely to be available when a predetermined amount of waters 
are designated for special regulations on an annual basis. In such a situation, 
special regulations will be applied on the wrong waters and this will create a 
backlash among the bulk of California anglers. This will be especially likely if 
there is dissatisfaction with the law among personnel of the California Department 
of Fish and Game. They can hasten the demise of the law by seeing to it that the 
law will be perceived as unpopular and wrong, simply by applying special 
regulations to the wrong waters.

Cal Trout's position on this matter is based on critical and reflective 
judgment (perhaps influenced to some extent by my publications and correspondence). 
Unfortunately, I do not believe Trout Unlimited's backing of reauthorization of the 
present Taw is based on a similar degree of thought and evaluation. As a 
Scientific Advisor to Trout Unlimited, it disturbed me when I had to take a stance 
against T. U. backing of a no-kill regulation on Michigan's Au Sable River (where 
the biological data showed that no-kill regulations clearly would not work). I 
recalled the words of T. U.'s first president, who wrote in the first issue of 
"Trout" (1959),: "One of the most important objectives is to develop programs and 
recommendations based on the very best information and thinking available. In all 
matters of trout management we want to know that we are substantially correct, both 
morally and biologically." The question that should be posed to California T. U. 
members, is: what did they do to seek the "very best information and thinking" 
before arriving at their current position.

Sincerely,

: ’ f f | | | l j l
Robert J. Behnke
Professor, Fishery Biology
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■June. 24 , 19 87

P r o f e s s o r  Rober t .  J .  Behnke  
'.COLORADO .STATE UNIVERSITY _ ., _
d e p a r t m e n t ' o f  F i s h e r y  & W i l d l i f e  B i o l o g y  
- F o r t  C o l l i n s ,  C o l o r d o  8Q523

Dear  P r o f e s s o r  Beh nk e ;

I  h o p e  you  w i l l  s e r i o u s ! ^ ' c o n s i d e r  t r s i s  x e t  u c. >. y h d c h a n g e  
y o u r  p o s i t i o n  from. one  i n  s u p p o r t  o f  A3 1098 t o  one  o f  
. o p p o s i n g ’ AB. 1098 ,

'As you  Lay know,  I  s e r v e d ;  in t h e  California S e n a t e  a n d  was 
. t h e - a u t h o r  i n '1979 o f  SB 192 -  t h e  Trout and^ S c e e m e a a  
C o n s e r v a t i o n  and  Manage is o n t  P l a n n i n g  A c t  ol l S .

*( h e r e i n a f t e r  r e f e r r e d  t o  a s  t h e  a c c ; .

When ■ SB' 19 2 was  p a s s e d ,  xfe. was h a i l e d  i n  t h e  • n a i i o w a l ^ -  
• ■ f i s h i n g  p r e s s  a s  a mo d e l  t h a t  o t h e r  s t a t e s  s h o u i o  r o x l o w .  . 
'Whv y o u r  . " o r g a n i z a t i o n  s h o u l d  now go b a c k " t o  t n e  L e g i s l a t u r e  

a n d - a s k  i t  t o  undo  t h e  good work t h a t  T .-d-1^ t o r  l i s n  a nd  
' f i s h i n g '  i n  1979 i s ; n o t  c l e a r  t o  meV

AB 1098 w o u l d  g u t  SB 192 an d  make i t  m e a n ^ n g l o s s I  L e t  me 
e x p l a i n  by  - f i r s t  e x a m i n i n g  t h e  l e g a l  r e q u i r e m e n t s  o_ t .^e |  • 
A c t ,  n e x t ' b y  a n s w e r i n g  s o m e ’ o f  t h e  or  it; i c  i sm o f  . t h e  Ac.u, an ^  
. f i n a l l y , by  . p o i n t i n g  o u t  how AB 1098 wo u l d  be  a ’g i a n t  s t e p
. . b a c k w a r d .

A l t h o u g h  t h e  A c t  i s  o f t e n  c a l l e d  a " c a t c h  and  r e l e a s e "  l a w ,
. ’.’t h a t  l a b e l  i s  t o o  n a r r o w .  The A c t - c a n  be s a t i s f i e d  oy 
f. D e p a r t m e n t ■. o f  F i s h  and  Game (DFG) p r o p o s i n g   ̂

c a t c h - a n d - r e l e a s e , o r  on e  o r  two t r o u t ' . ’ p e r  a ay  r u . e s  
L s e c T v l .7.27 . ) ■ I t ,  i s  t h e r e f o r e  more  a c c u r a t e l y  a e s c n o e d  a s  a 
i A S l i l i l i l f a l c a t c h "  o r ” " l i m i t e d  c a t c h "  l a w .

( s e e

T t  i s  . s o m e t i m e s  c a l l e d  a " t r o u t  .Law" , 
s i n c e  i t  ' c o v e r s  s t i l e  1 h 1 ad a s  w e l l  a s  t r o u . - .

t h a t  and  m o r e ,  
Sec. 1728.)
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A It is some times char a c t a r i zed as a law'- designed to protect 
■the "elite" .trout streams of the state. But it was 
.. primarily- designed t o b e a tool for restoring abused streams 
..and over-fished fisheries. The-Act's f ir sT'Tis ted priority 
is '..those'! streams and lakes "where public use is heaviest"

. and the fourth is those .'"where the quality of the f ishery is 
.threatened or endanger ed" . ( Sec . 17 26,4 )

•; Tfe.e first statutory purpose is to establish and maintain 
-trout stocks "in suitable waters...which are readily 
' accessible to the general;-public" . ' So much for- the "protect 
the-elite" charge....

- The 'Act as it stands I unamended by AB 1098,. is well designed 
to .help those overused: streams and fisheries most in need of 
h e l p .

..The ;A c t . now • requires the DPG to propose a t .least 25 stream 
'miles'and one lake each year for restricted eaten 
^management. (Section' 17.17b) . ,-ff the" fish population were to 
1 rebound to t h e ‘point, where there were too many fish, the 
lucky stream could be removed from the restricted' catch 
■management regime. (s e c . 172 7 c ).

‘The ;-law--permits minimum and maxiiniun size limits -to be used 
fas Ian additional nf|.na dement tool .when needed (Sec. 1 7 27a).

'.Through the original A c t , the Legislature direct:et t.Ae DFG . 
to .do. the studies necessary to establish these* b octet, more 
'restrictive|management ...Regimes "for California trout and 
steelhead. It m a y . be , t’h'at the ' DPG does not wish ' tc commit 
'the staffing necessa j: y * t o me e t ; the ‘SB 192 ma.idc \.e . If than 
is true, -it could raise questions of enforceme-nu. of the Act 
'in the Legislature-* a ad hd d; the coud ts . But* I-. f ally cot-see why- 
fishing or iconserva-tMn organizations should support that 
position, which is contrary to the requirement of the Act.
We' should look at these actions taken by everyone in- the chain 
of command -to see tha'tf-they satisfy their responsib Llities 
under the.law. And where necessary, the fishing 
^organizations should take appropriate action, ar.-j should 
encourage' our excellent state fishery professionals from the 
"outside..

California, by.the turn of the century is expected to have a 
population :;in 'excess ■ of 4 0 million l incr eased/population 
■coupled wi th '1 a shorter work week will put ^enormous* pressure 
on Califorriia’s streams. California trout and stoslhead 
desperately ne ed 1 the sanctuary that the addition of 25 miles 
of- reduced limits', each year brings. AB 1098 might not 
"scuttle" -.the ‘25. mile requirement., but it would com & very 
close. AB ,1098 would completely, eliminate the r'-yu tr-ament 
for proposing 25 miles per year and .instead require that "a 
stream" or a "stream segment" with; no mini.mum length be
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recommended to the .Commission. Further, 'jm 11 na v;c,u 1 a 
change ’the; one lake per year requirement to cr.o iake every 
'two years. The efjbeqt of the bills 'then, won] i > : to return 
to ,the, pre-Act day;.;, -her,- DFG had ,'th-fe disc | § tie 
as much or as little, s t r e am mileage for recur 1 c: ; d catch 
management as tjie iepar tirent might, g,e s i r e of c ; , se . DFG • 
had that power even b.efore SB. 192 was passed x.o ana
would have that same-., discretion if, 'AB 1 098 were to amend SB 
,192, or Aif the Act were repealed and., wiped off ;:he books
completely. AB 1098 w o u d  cut out the Legislature’s 
explicit,, minimum r equi r; ero.erit to give restricted c a t c h
.management''a priority in DFG studies and actions for 25 
miles of stream each year. in short, there is no wav that 
i-AB ,1098. can, benefit t:be fish or the fishing in California.

Proponentsj;pf AB 109 8 A;ay it :would give”:rwf Jex 1 o 1 itv" to th 
DFG . It c e r t a i n l y wo u la do- t h a t , including the flexibility 
.to do nothing if the DFG so c h o s e . Thi.s is not intended to 
suggest ;that the Department Would in fact propco; no new 
'stream mileage in any given year, but.' why would Pi; e 
Department;’ask for 'it if they really d idn 1 t. wrn t that much 
flexibility?

Some have, disingenuously/'suggested that*" enactment o r A 3 109 
•guarantees - continuation of the’ ef for'# for s w a n  no g years. 
But without. . that bjl . and' otliers like it, she . could go 
on, unamended, indefinitely.

|§§ has-been suggested, that the,-DFG needs'more studies to 
implement the program' estabJished by the Act. But the DFG 
now assigns only one’.; (and some times t w o ) .shaft -to the 
program each year. Bib rather tK'an- changing ’the law to 
accommodate ■ the production of one man, 'would it not be 
better to .urge DFG to assign,ma ny■ more people, ; , 1 or 15
'.(out: of a department of ..1300 people} so'that it can 
responsibly and lawfully carry out i t s 'explicit legislative 
priority-and mandate?

For reasons'• that are unclear (at best), AB 1093.would
requice. DFG to satisfy theyAct "from- ius own initiatives, 
,a'nd;shall not, .duplicate initiatives made by other public' 
agencies, -private organizations or individual citizens".
Why ;require,-that data' developed by others and at the expens 
P.f .-others, (such as universities or conservation groups) be 
banned?. . i s  there something about "initiatives" proposed by 
someone•• outside the Department that justifies a pronibition 
on their use?/ 'This is a curious provision and again, it.is 
not- one ‘that would benef it th e fish,,'*the s t r e a m s (or the 
treasury')' .of the state.,
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There is some thought that an adverse''public react, 
restricted catch regulation imposed in the 5 0 's 
repeated today. But times have changed. Anglers arc sport 
shop staff -today are, .by and. large, knowledgeable farsighted 
people, who would rather protect fish with lower --limits ana 
enhance’ the. .catchable fishery over the long run, instead of: 
depleting, streams with higher limits. When restricted 
limits are proposed for specific streams, we i.n £ ; r ' n 7 and 
conservation organisations can help through our cissy ta c s in 
the areas’- involved. We can help by describing the r.lier 
success of .similar regulations in other areas, ana by 
'describing the 'Chain of events from better protected fish,: 
to'more fish| to better fishing for all.,

'int's.hor t , : enactment of AB 1098 would necessarily deprive 
fish and' fishing of protection they-would receive under the 
•present.- l a w , and would be a giant step backward in 
California' fish management and fish conservation.

I'hope that-you will reverse your position and oppose A3 
1098. We should all be working together,to secure ■ 
funding \to implement, sffj Act rather than supporting e f forts 
to nullify it.

I.t will be more than happy to discuss this i ssufe wit... ou by... 
telephone. .My home' number is (.916) 456-1974 : F’ail River 
number (916) 336-6885; and my. Montana number is ((405) 
8:48-7759 ) . "I hope to hear from you a t . your earliest 
convenience.

Respectfully

m
BW/jt l
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Professor Robert J. Behnke
COLORADO STATE UNIVERSITY
Department of Fishery & Wildlife Biology
Fort Collins, Colordo 80523

Dear Professor Behnke:

I hope you will seriously consider this letter and change 
your position from one in support of AB 1098 to one of 
opposing AB 1098*

As you may know, I served in the California Senate and was 
the author in 1979 of SB 192 - the Trout and Steelhead 
Conservation and Management Planning Act of 1979 
(hereinafter referred to as the Act).

When SB 192 was passed, it was hailed in the national 
fishing press as a model that other states should follow.
Why your organization should now go back to the Legislature 
and ask it to undo the good work that I did for fish and 
fishing in 1979 is not clear to me.

AB 1098 would gut SB 192 and make it meaningless I Let me 
explain by first examining the legal requirements of the 
Act, next by answering some of the criticism of the Act, and 
finally, by pointing out how AB 1098 would be a giant step 
backward.

Although the Act is often called a "catch and release" law, 
that label is too narrow. The Act can be satisfied by 
Department of Fish and Game (DFG) proposing 
catch-and-release, or one or two trout per day rules. (See 
Sec. 1727.) It is therefore more accurately described as a 
"restricted catch" or "limited catch" law.

It is sometimes called a "trout law". It is that and more, 
since it covers steelhead as well as trout. (Sec. 1728.)
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It is sometimes characterized as a law designed to protect 
the "elite" trout streams of the state. But it was 
primarily designed to be a tool for restoring abused streams 
and over-fished fisheries. The Act's first listed priority 
is those streams and lakes "where public use is heaviest" 
and the fourth is those "where the quality of the fishery is 
threatened or endangered". (Sec. 1726.4)

The first statutory purpose is to establish and maintain 
trout stocks "in suitable waters...which are readily 
accessible to the general public". So much for the "protect 
the elite" charge.

The Act as it stands, unamended by AB 1098, is well designed 
to help those overused streams and fisheries most in need of 
help.

The Act now requires the DFG to propose at least 25 stream 
miles and one lake each year for restricted catch 
management. (Section 1717b). If the fish population were to 
rebound to the point where there were too many fish, the 
lucky stream could be removed from the restricted catch 
management regime. (Sec. 1727c).

The law permits minimum and maximum size limits to be used 
as an additional management tool when needed (Sec. 1727a).

Through the original Act, the Legislature directed the DFG 
to do the studies necessary to establish these better, more 
restrictive management regimes for California trout and 
steelhead. It may be that the DFG does not wish to commit 
the staffing necessary to meet the SB 192 mandate, if that 
is true, it could raise questions of enforcement of the Act 
in the Legislature and in the courts. But I fail to see why 
fishing or conservation organizations should support that 
position, which is contrary to the requirement of the Act.
We should look at the actions taken by everyone in the chain 
of command to see that they satisfy their responsibilities 
under the law. And where necessary, the fishing 
organizations should take appropriate action, and should 
encourage our excellent state fishery professionals from the 
outside.

California, by the turn of the century is expected to have a 
population in excess of 40 million', increased population 
coupled with a shorter work week will put enormous pressure 
on California's streams. California trout and steelhead 
desperately need the sanctuary that the addition of 25 miles 
of reduced limits each year brings. AB 1098 might not 
"scuttle" the 25 mile requirement, but it would come very 
close. AB 1098 would completely eliminate the requirement 
for proposing 25 miles per year and instead require that "a 
stream" or a "stream segment" with no minimum length be
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recommended to the Commission. Further, AB 1098 would 
change the one lake per year requirement to one lake every 
two years. The effect of the bill then, would be to return 
to the pre-Act days, when DFG had the discretion to propose 
as much or as little stream mileage for restricted catch 
management as the Department might desire. Of course, DFG 
had that power even before SB 192 was passed in 1979, and 
would have that same discretion if AB 1098 were to amend SB 
192, or if the Act were repealed and wiped off the books 
completely. AB 1098 would cut out the Legislature's 
explicit minimum requirement to give restricted catch 
management a priority in DFG studies and actions for 25 
miles of stream each year, in short, there is no way that 
AB 1098 can benefit the fish or the fishing in California.

Proponents of AB 1098 say it would give "flexibility" to the 
DFG. It certainly would do that, including the flexibility 
to do nothing if the DFG so chose. This is not intended to 
suggest that the Department would in fact propose no new 
stream mileage in any given year, but why would the 
Department ask for it if they really didn't want that much 
flexibility?

Some have disingenuously suggested that enactment of AB 1098 
guarantees continuation of the effort for seven more years. 
But without that bill, and others like it, the Act could go 
on, unamended, indefinitely.

It has been suggested that the DFG needs more studies to 
implement the program established by the Act. But the DFG 
now assigns only one (and sometimes two) staff to the 
program each year. But rather than changing the law to 
accommodate the production of one man, would it not be 
better to urge DFG to assign many more people, 5, 10 or 15 
(out of a department of 1300 people) so that it can 
responsibly and lawfully carry out its explicit legislative 
priority and mandate?

For reasons that are unclear (at best), AB 1098 would 
require DFG to satisfy the Act "from its own initiatives, 
and shall not duplicate initiatives made by other public 
agencies, private organizations or individual citizens".
Why require that data developed by others and at the expense 
of others, (such as universities or conservation groups) be 
banned? is there something about "initiatives" proposed by 
someone outside the Department that justifies a prohibition 
on their use? This is a curious provision and again, it is 
not one that would benefit the fish, the streams (or the 
treasury) of the state.
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There is some thought that an adverse public reaction to a 
restricted catch regulation imposed in the 50's would be 
repeated today. But times have changed. Anglers and sport 
shop staff today are, by and large, knowledgeable farsighted 
people, who would rather protect fish with lower limits and 
enhance the catchable fishery over the long run, instead of 
depleting streams with higher limits. When restricted 
limits are proposed for specific streams, we in fishing and 
conservation organizations can help through our chapters in 
the areas involved. We can help by describing the earlier 
success of similar regulations in other areas, and by 
describing the chain of events from better protected fish, 
to more fish, to better fishing for all.

In short, enactment of AB 1098 would necessarily deprive 
fish and fishing of protection they would receive under the 
present law, and would be a giant step backward in 
California fish management and fish conservation.

I hope that you will reverse your position and oppose AB 
1098. We should all be working together to secure more 
funding to implement my Act rather than supporting efforts 
to nullify it.

I will be more than happy to discuss this issue with you by 
telephone. My home number is (916) 456-1974; Fall River 
number (916) 336-6885; and my Montana number is ((406) 
848-7759). I hope to hear from you at your earliest 
convenience.

BW/jt
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Organized 1870 to Promote the Conservation, Development and Wise Utilization of the Fisheries

January 22, 1996

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

Dear Bob,

Thanks for the copy of your correspondence with Catherine Carlson. She's a pugnacious 
person who apparently has a self-fulfilling persecution attitude. The positive side is that she's 
finally (I infer) published some of her rambling dissertation instead of sniping from a distance at 
everyone she considers to be "poaching" on her field. The negative side is her reliance on me as 
an authority on molecular clocks. You sidled around that one very nicely, for which I am grateful.

Without knowing more than what little I've read, it makes sense to me both that the trans- 
Atlantic distribution of Atlantic salmon should have a pre-Wisconsinan origin (maybe very "pre") 
and that the species' latitudinal distribution should shift with climatic vicissitudes. Carlson is not 
alone in thinking that European colonists arrived as Atlantic salmon were starting to retreat from a 
southward penetration induced by the Little Ice Age (though she's not beloved even by people who 
agree with her). The evidence for Holocene salmon distributions; however, is tantalizing at best. 
Half the evidence is negative (absence of bones during certain periods, shortage of salmon-related 
words in aboriginal languages) and half is indirect (palynological climatic reconstructions in relation 
to the species' supposed thermal requirements).

Industrialization and exploitation surely have decimated Atlantic salmon stocks in North 
America over the past 250 years. It seems reasonable, though, to examine the possibility that 
southern New England now is thermally marginal for the species and that the region will become 
more inhospitable if global warming continues. This issue (thermal tolerance) ought to be amenable 
to good science, but as far as I know, the relevant science has not been very stellar. Given the 
huge amount of restoration work needed*in this country, it would be a shame to spend hundreds of 
millions of dollars on a project doomed to failure by uncontrollable forces.

This is an interesting and useful debate. It's a shame Carlson keeps polarizing it.

Best wishes.

Robert L. Kendall 
Director of Publications 
Voice: 301 897-8616, ext 224 
E-mail: rkendall@fisheries.org

Editorial Office, American Fisheries Society, 5410 Grosvenor Lane, Suite 110 
Fax: (301)897-5080 Bethesda, Maryland 20814-2199 Phone:(301)530-8502

mailto:rkendall@fisheries.org
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(970) 491-5020 
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February 18, 1997

Dr. Catherine Carlson 
The University College of the Cariboo 
Kamloops, B.C. V2C 5N3 
Canada

Dear Catherine:

Thank you for your letter of January 31. Enclosed is a copy of a draft prepared for the Atlantic 
salmon workshop next month. You can note how, by improper use of extrapolation and 
induction, an estimate of New England salmon abundance can be made that comes close to 
that of Rostlund's gross overestimate.

Evidently, questions on cost-benefits of New England salmon restoration have been effectively 
propagated. Also, enclosed are pages from Fisheries recounting values people are “willing to 
pay” to save, protect, or restore rare fishes. Surprisingly, Atlantic salmon, the king of fishes, 
fares no better than ordinary minnows. The reason for this is that this evaluation was based 
on 1,000 residents of Massachusetts resulting in numerous “zero protest votes” (I wouldn't 
give a cent to continue to pour down that rathole, might be a typical protest vote). It is 
surprising that so many of the general public would be informed on such an issue. I suspect 
your opinions and those of others raising questions on restoration were picked up by the 
media.

We both agree that an inordinate amount of money has been spent on salmon restoration in 
relation to the benefits. We would disagree that climatic change alone determines lack of 
success. Based on Pacific salmon and steelhead studies, it is well-documented that a race 
native to a certain river has much greater (10 fold or more) survival than fish of the same 

, species, but native to a different river when both are stocked together. See citation to 
Mayama 1989, in my draft. The point is that New England salmon restoration has been based 
on non-native races. Wherever eggs could be obtained, they were hatched and stocked. 
Numerous salmon from Iceland were stocked in the Connecticut River, where I doubt they 
would have much chance to survive and return as adults. The fact is, my comments on page 6 
concerning the significance of hereditary-based adaptations^! s'not understood or appreciated 
by the people involved in New England salmon restoration. Although I am not personally 
familiar with the administrative structure of New England salmon restoration, I believe it would 
be a good bet that any program representing a diversity of state and federal agencies, each 
pursuing autonomy or doing their own thing, is a recipe for failure. In addition, most of the 
rivers of New England and their watersheds have been unalterably changed.



Did you present estimates on prehistoric or historic changes in water temperatures in 
freshwaters and marine waters in your dissertation? A point you may not be aware of is that 
the Atlantic salmon is one of the most thermally tolerant salmonid species (see enclosed pages 
from fisheries text). They are much more tolerant of high temperatures than brook trout yet 
brook trout persisted throughout New England. In regards to sea temperatures, the St. John's 
River enters the Gulf of Maine (same latitude as Maine rivers) and has consistently supported 
large runs of salmon in the nineteenth and twentieth centuries. In the late nineteenth century, 
Atlantic salmon were stocked in' the Delaware River and adult returns were documented.

I should have pointed out that Kendall's early references to dams on New England rivers were 
based largely on reports of C. G. Atkins and E. M. Stilwell. The primary source is the first 
report of the U.S. Fish Commission for 1872-73. The earliest dam blocking salmon is given as 
1680. By 1870, virtually every salmon river had dams; many runs were completely eliminated 
by then.

My comments on the durability of otoliths is based on sediment cores, both marine and from 
lakes, where otoliths are retrieved to study fish species composition (and sometimes growth 
rate) over different time periods.

Many thanks for reprint documenting salmon in Kamloops Lake 18,000 years ago, several 
thousand years earlier than believed possible by contemporary thinking on glacial dating. 
According to my references, the period from 18,000 to 23,000 years BP was the coldest of the 
cold. This information is important for dating dispersal of rainbow and cutthroat trout. I note 
Mark Wilson has a paper in the same volume on Eocene fishes. Anything new on Eosalmo?

Your letter arrived on February 11, just after my return from Seattle. I was meeting and 
signing agreements with people from Moscow University in regards to studies on Kamchatkan 
trout (to be funded by anglers allowed to fish for steelhead on Kamchatka). I was at the 
Seattle Sportsman's show (we had a booth on Kamchatka), Saturday, February 8. If I had 
known, I would have looked up your brother and introduced myself.

One last question. It is clear from Dunfield's work (also Kendall) that Native Americans actively 
sought salmon in New England, typically using special spears from canoes in the seventeenth 
and eighteenth centuries (also on tributaries to Lake Ontario). Have you or anyone else 
examined historical sites where salmon were known to be harvested to look for salmon 
remains?

Sincerely,

Robert Behnke 
Professor of Fishery Biology
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ort Collins, Colorado 80523 
(970) 491-5020 

FAX (970) 491-5091

Dr. Catherine Carlson
Department of Social and Environmental Studies 
University College of the Cariboo 
Kamloops, British Columbia V2C 5N3 
CANADA

Dear Dr. Carlson:

I received a copy of your reply to my New England salmon article and was asked 
to respond. Let us consider my response as dialogue, opening lines of 
communication to better delineate differerences of opinion.

First, I endorse the generation of controversy in such issues as the historical (and 
prehistorical) abundance of New England salmon regardless of the motives of the 
provoker. New ideas, new paradigms, and progressive change cannot corrvg about 
unless conventional wisdom and the status quo are vigorously challenged.

I will avoid the terms science or scientific. The only “scientific" tests of your 
hypotheses concerns your hypothesis that salmon did not occur in New England 
before about 1500 A. D. (which would be refuted by documenting archaeological 
or fossil remains of Salmo salar before this time) and your hypothesis that climatic 
warming commencing in the late eighteenth century is the cause of New England 
salmon extinction, not dams and pollution (there are historical records that refute 
this hypothesis).

When salmon first came to North America and what was their historical abundance 
are questions for which only indirect evidence can be used and this requires 
interpretation and professional judgement.

In your paper,- “The (in) significance of Atlantic salmon,” you state that you 
analyzed “30 ,000  fish bones" from prehistoric sites of aboriginal people .(and no 
salmon bones were found). Did you make a concerted effort to find scales and
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I genetic evidence for Stock divergence, "As far 351 know, no genetic clock has been property

calibrated for fishes, and all estimates o f time since the divergence o f  populations are 

speculation."

I  have never felt that it is  my role (or expertise), as an archaeologist, to evaluate public 

policy on salmon restoration; but as a citizen o f the United States, X can legitim ately ask about 

the way in  which public tax dollars ate spent to "protect" and "enhance" salmon, including the 

building o f  research facilities named after prominent politicians at the expense o f other, 

possibly more real, environmental problems in archaeological and fisheries science. M y  

inter-disciplinary research suggests that salmon restoration is an expensive experiment with 

little hope o f returns in the post-Little ice Age climate. In attempting to nprierytryKl why it is 

that salmon restoration continues in its cut o f failed anempis since 1 8 7 0 ,1 have com e to 

understand the social role o f spoitsfkhing and the status of the "aristocratic salmon". That 

class and aristocratic sportsfishing still has everything to do with it is  evident in Mr. Behnke's 

final com m ent that states dial, "For a connoisseur o f toe arts [read ‘noble sportsfishexmen'3, 

such comparison valuation [between wild and hatchery reared salmon] would be simple: an 

original Van Gogh compared to a mass-produced facsimile. Others, such as a commercial 

fisherman [read The working class’}* however, might have a very different value system." 

D on t get m e wrong, however - Fra not against sportsfishing. M y grandparents were avid 

salm on sportsfishers; I  learned to tie flies at the age o f twelve; and my brother, one o f the best 

sfeelhead fishermen in B.C ., runs a sports salmon fishing business where I too have 

experienced the sing o f die reel. It’s the reinvention o f Nature that X find problemmatic.

Catherine Carlson, Ph.D.

Archaeology Program Director,

D ep t o f Social and Environmental Studies,

University C ollege o f the Cariboo,

Kamloops, British Columbia V2C 5N3

Tel: 604-828-5376 Fax: 604-371-5510 email: ccarlson® cariboo.bc.ca

TOTAL P.02
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otoliths? Typically, otoliths are the most durable bones in a fish, often the only 
remnants left after thousands of years. Sifting for otoliths with fine mesh 
screening is time consuming and often ignored in archaeological studies.
I assume you have read a 1993 paper by Peteet, et al. published in Quaternary 
Science Reviews, vol. 12, pp. 597-612, that mentions fossil scales from New 
Jersey that match the scales of S. salar. This paper does not illustrate these 
reputed salmon scales, but I received further information and a photograph 
(enclosed is xerox of photo). One scale was taken from a deposit dated to 11,500  
years ago. The other is dated at 9 ,000  years. These dates approximate the 
retreat of the glacier front from this area (the edge of a southern ox Atlantic glacial 
refugium for fishes). The scale is far from perfect and as an- archaeologist with a 
specialty in fish remains, I assume you are more knowledgeable in scale 
identification than I am; but, do you know of any family of North American 
freshwater fishes except Salmonidae that lack radii or any form of sculpturing on 
their scales? If these fossil scales from New Jersey are from a salmonid fish, the 
only possible species would be brook trout or Atlantic salmon. The scale in the 
photo is definitely not from a brook trout.

Concerning your hypothesis that climatic change doomed New England salmon to 
extinction with or without dams and pollution, we can assume from yow  line of 
reasoning that during the period from about 1800 to about 1900, New England 
salmon were rapidly declining toward extinction in all rivers with and without 
dams. You cited 29 references in your paper but you omitted the best 
documented historical account of New England salmon, that by W. C. Kendall 
published in 1935 in the Memoirs of the Boston Society of Natural History, vol. 9, 
no. 1.

Commercial fishing for salmon in the Connecticut River apparently began about 
1700. Catches were not recorded, but Kendall cites a price of a penny a pound in 
Hartford (a glut on the market?). Connecticut River salmon were sold in New 
York City (local markets saturated?) until dams eliminated all salmon by 1797. 
Samuel Mitchill (1816, Fishes of New York) mentioned that in former years the 
New York City market was supplied by Connecticut River salmon, but now they 
are shipped in on ice from the Kennebec River (Maine).

Kendall cited the Kennebec River as the second most productive New England 
river (after Penobscot). The Kennebec lost its salmon in 1872 when a dam was 
constructed at Augusta. The Androscoggin River, Maine, probably the third most 
productive New England River, also lost its salmon to blockage by a dam about the 
same time. In 1888, the total commercial salmon catch in Maine was 205,149  
pounds. Most of this (75-80%) must have been Penobscot salmon because it and
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several small rivers were the only rivers still maintaining salmon. The Penobscot, 
by this time, was badly impaired by dams and toxic pollution from pulp mills—it 
was operating at a much reduced-capacity. Amazingly, in 1930, when the 
Penobscot reached the stage of advanced, almost terminal degradation as a 
salmon river, it produced a commercial catch of 88,295 pounds.

A reading of Kendalls' history of the loss of salmon in New England rivers after 
dam construction does not allow for a reasonable conclusion that climate not dams 
caused the demise of New England Salmon. For detailed documentation of the 
demise of salmon in the Merrimack River associated with dams and pollution, see 
Stolte (1981) “The Forgotten Salmon of the Merrimack," U.S. Dept, of Interior.

Although I agree with you that New England salmon were never as abundant as 
implied in folklore* they were probably much more abundant than you seem to 
believe. Their abundance under pristine conditions based on my very gross 
estimate is that about 90% of the time (9 years out of 10) total numbers of 
salmon on spawning runs to the 30 or so New England rivers would have ranged 
between 100 ,000  (poor years) to 500 ,000  (good years). This is a conservative 
estimate based on area available for egg to smolt production compared to 
European Rivers where data are"avaitatJte. 1 would also point out that in 1930, the 
Miramichi River, Canada, which has a watershed area less than the Penobscot 
(about 30% smaller and only about half the area of the Connecticut River basin) 
had a run of about 250 ,000  salmon. If one examines the latitude of the Miramichi 
(ca. 47° N. Lat.) with Maine rivers, it will be seen there is not a great difference 
(ca. 1°). Thus, any inexorable climatic shift operating since the late eighteenth 
century to doom New England salmon certainly should have been apparent on the 
Miramichi by 1930. If the Miramichi with only about 10% of the watershed area 
of all New England salmon rivers could have runs of this magnitude, a maximum 
run size of 500 ,000  for all New England rivers before dams, pollution, and 
watershed degradation, is conservative.

Concerning the timing of the arrival of Atlantic salmon in North America, before or 
after the last glacial epoch, in lieu of definitive archaeological or fossil evidence, I 
use indirect evidence of genetic divergence. I cited a consistent difference in 
chromosome numbers between North American and European salmon to argue for 
a preglacial timing. You cite a 1 9 8 9  paper by Davidson, et al. and personal 
communication with Dr. Davidson that the genetic evidence does not preclude 
your premise that salmon first came to North America (that is, separated from - 
European salmon) only about 1 ,0 0 0  to 1 0 ,0 0 0  years ago.



Dr. Catherine Carlson 
Page 4

I would cite a paper by Taggart, et al., 1995, Canadian Journal of Fisheries and 
Aquatic Sciences, vol. 52, pp. 2305-2311, concerning DNA markers. In this 
study, 2847 salmon from Spain, France, Ireland, Great Britain, Sweden, Norway, 
and Iceland were compared with 247 salmon from Maine, Nova Scotia, New 
Brunswick, and Newfoundland. Virtually complete separation was found between 
European and North American salmon. "North American” markers (in 96.5% of 
North American salmon) were not found in any European salmon. The dominant 
European marker (in 99.9%  of European salmon) was found in 3.6% of North 
American salmon. This degree of separation strongly argues for preglacial 
separation of European and North American salmon (the “European” marker in 
North America could be interpreted to indicate some continuing postglacial 
movement from Europe to North America). It seems logical to assume that the 
salmon of Norway and Iceland have not mixed with the salmon of Spain for
10,000 years or more, yet they share the identical "European" DNA marker. You 
should have this paper critically analyzed by salmon genetics experts and see if 
they would not now agree that the genetic evidence overwhelmingly supports an 
hypothesis That European and North American salmon have|been separated since 
at least the beginning of the last glacial epoch (that is Atlantic salmon were in 
North America prior to the last glaciation and they persisted in one or more refuge 
sites during glaciation).; „ > . ,  v. -r-v

Note that the DNA marker study does not rely on a “molecular clock" to support 
preglacial separation of European and North American salmon. It is based on 
common sense and professional judgement assuming that the separation of 
ancestral salmon stocks into North American and European groups occurred before 
the evolution of the diagnostic North American and European DNA markers, and 
these present markers evolved into distinct differences in Europe and in North 
America after the separation of the two groups. The consistency of identity 
among all European salmon from Spain to Norway and Iceland strongly indicates 
ancient (preglacial) separation of North American and European salmon.

Of course you are correct that total abundance of Atlantic salmon, considering 
their entire range of distribution, in the best of times, pales in comparison to 
Pacific salmon (especially pink, chum, and sockeye salmon). In 1995, commercial 
harvest of Pacific salmon in Alaska alone was 217 million fish. If the average 
weight were only five pounds, this would be more than a billion pounds of salmon 
caught only in Alaska. The 1996 returns were even greater, canneries reached 
capacity, prices for pink and chum salmon dropped to five cents per pound, 
salmon were given away free on the streets of Anchorage and carcasses kept - 
piling up in spawning rivers.
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I will co-chair a session at an Atlantic salmon workshop in Scotland in March. My 
session addresses the topic, "why aren't (or weren't) there more Atlantic salmon?” 
My estimates for the greatest total commercial catch of Atlantic salmon in the best 
years barely exceed 50 million pounds. The limitations imposed by their 
freshwater life history and differences between the North Atlantic and North 
Pacific as salmon foraging grounds, determines that total abundance of Atlantic 
salmon can only be a tiny fraction of that of Pacific salmon. This relative rareness 
along with elegance of form and sporting quality embodies the tradition associated 
with aristocracy and elitism.

Cage-cultured Atlantic salmon because of their artificiality and commonness, lack 
the mystique and therefore the aura of aristocracy associated with wild salmon-- 
my analogy of an original masterpiece and a mass produced replication.

I suggest that you rethink your comments indicating a devisive dichotomy between 
the aristocracy (“noble sports fishermen”) and the peasantry ("the working class”) 
related to Atlantic salmon as implied in your letter (some poor commercial 
fisherman lose income so,that more wealthy anglers can catch more salmon). The 
latest figures I have for total production of cage-cultured Atlantic salmon indicate a 
1995 world output of about one billion pounds (Idaho Aquaculture News, 1996  
no. 2). Such production makes Atlantic salmon one of the more moderately 
priced fish in the market, now quite available and affordable to the working class.

I'm sure you are aware of economic studies on the relative values of salmon 
(Atlantic, coho, Chinook and steelhead) in commercial and sport fisheries. Much 
more income and many more jobs are created for the working class by angler- 
caught fish compared to the same number of fish taken in a commercial fishery. 
You say that your brother is an expert steelhead angler and runs a business 
dependent on anglers fishing for salmon and steelhead. Ask his opinion on the 
consequences of diverting most of the fish on which his business is based into a 
commercial fishery.

I hope you take my comments as intended, in a helpful, not agonistic manner. I 
would much enjoy going steelhead fishing with you and your brother sometime.

Sincerely,

Robert J. Behnke 
Professor of Fishery Biology
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ATLANTIC SALMON, AGAIN: REPLY TO BEHNKE 
(Revised shortened version Dec, 1996)

Catherine Cadsoct 
University College o f the Cariboo

It was more than a little irritating to find Mr. Behnke implying that my motivations are

not to advance scholarship, but to "get attention" by proposing "outrageously wrongheaded" 

explanations for the demise o f Atlantic salmon in New England. I have given seminars over 

the years to salmon restoration biologists, sent them reprints of my dissertation and articles,

have bad telephone calls from heads o f state and federal agencies concerned with salmon 

restoration, and have been interviewed by the media; -  but always there are attempts to ignore 

my research because of die political implications, die monies and careers at stake,.and the 

inability o f  applied science to administer skepticism or self-criticism. I know that I am as 

popular as a "skunk at a tea party" in salmon restoration circles, as one retired biologist recently 

wrote to m e in  support o f my research. I welcome new ideas that would support or refute my 

science, but unfortunately Mr. Behnke does not do that

Mr- Behnke's primary criticism of my research is that my explanation for the lack o f 

salmon bones in Indian middens ignores the soil conditions in New England that are too acidic b 

to preserve salmon bones. He quotes Dennis Stanford, an archaeologist who works with 

mammoth and bison bone sites on the Great Plains that, "it is possible that bone remains once 

existed in N ew  England but have since disintegrated." My 1992 P hD . dissertation from die 

University o f Massacbuetts at Amherst addresses this question, and it is  absolutely true that in 

acidic soils you don't get'good bene preservation. However, as any archaeological textbook 

attests, one o f die best types of archaeological site for bone preservation is shell middens with 

alkaline soils caused from the leaching o f calcium carbonate. The excellent preservation o f fish  

bones in  N ew  England is demonstrated by die feet that from the 75 sites in New England that I  

analyzed (m ost o f which are shell middens), the bones o f over 40 species o f fish were • 

identified, although not salmon. Shad bones have far more delicate skeletons than salmon, so  

if  these fish's bones managed to survive in these sites, then there is  no reason to suspect that 

the salmon's shouldn't have also. There is also a misconception that because fish bones are 

small, they're not durable. My grandmother prepared home-canoed salmon in a pressure 

cooker under far greater beat than an aboriginal stew or smoke fire. One o f the reasons that I .
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* *!» 2 m y  . | ) vy\ || 3 ci* ,\f̂ r ‘*"WV

linrf ^ ri^P /€ i *

h L  -.r I M P  g p H j  ^ h |  H P ? ^ 3 P ^ / ;
I  I'alkreJ *b twjC I j i a  ^ ,

‘ % |  J . g f ifc .f 1 \ T" \/ ^ Y > v* r ojlruiyt^ d>YV\ pj3/ji mm *©1 T- ’ > I
I  l b  a  H a  • ; »  ~~ f m  m

S j  s £ g , - i t * « ^  « j  a n  J -
-/ i  , £oe'*K W B f t l
-At>r^ot” ^ 3 ^  * $ | ffi

C ^  5 . t e x #  >’” >\J'J yv V**"\ ̂  * V
^ e a T h e r ,  I  I B

p M  , .  j^ f^ . U p  J
S n .«> €*JLm,T  ̂ ^ e c ^ lt  ^

j i 'o  re "fhe n ,
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3combined species salmon run in the Fraser River in  British Columbia, where even in a situation 

o f gfnnire, diere were approximately 20 million fish far this single river system .

However, even i f  salmon were not as abundant as the secondary historical accounts 

suggest, salmon were, nonetheless, present historically, and this is a quantitative leap over die 

prehistoric record. Since the historical presence o f salmon indicates that environmental

must have provided favorable salmon habitat, I investigated climate records o f the 

historic period and discovered that die Colonial period corresponded with a temporary climatic 

cooling called the Little Ice Age (AD 1450 -1800). I proposed that because salmon are a cold

water species, the conditions during the Little Ice Age would have created favorable salmon 

frahtrat, canring a southern expansion of their range into the rivers o f New  England where drey 

had not been preHstorically. This neatly explains why there were no salmon bones in  

archaeological sites (because conditions were too warm prior to the Little Ice A ge), but also 

why w e see referenced in the historical accounts. During the warming trend that ended the

Little Ice A ge On the late 1700s), conditions became again unfavorable, and significantly, die 

w tinntion o f the salmorLcotresponds in time to tbe ^ m m a d o n o fiteU ttle ice  Age. This 

suggests that it was climate change and not dam construction (which happened historically a fter, 

die fact o f salmon decline), that was the cause o f salmon extinction. Tbe salmon restoration 

program has failed to recognize that the salmon situation today is due to a com plex set of 

clim atological variables, and less so wilh the effects o f industrialization (dams and pollution).

Despite the fact that the paleontological record of fishes from the Pleistocene also shows 

negative evidence for salmon, Mr. Behnkc argues that this can be over-ruled because tbe

genetic evidence supports its presence before this last prehistoric glacial period. Since I had 

also proposed mechanisms for the colonization of North American rivers by stocks originating 

in Europe, and the potential for glacial iefugia, I also reviewed generic evidence o f stock 

divergence. I discussed this with Df .William Davidson at Memorial University, who at the 

time (1991) told me that the genetic evidence on salmon stock divergence is  ambiguous; 

however, he agreed that there was nothing to rule out the possibility o f a very recent origin 

(migration), within tire last 1,000 years, o f salmon to North America. More recently, in a letter 

to me (1995), Dr. Robert Kendall (American Fisheries Society) noted that in  regards to the

y-
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salmon sandwiches made from my grandmother's salmon was because she left 

the salmon vertebrae in the meat; so I was constantly having to spit oat those bard little  

(pressure cooked) bones.

la  the Pacific Northwest, large quantities o f salmon were traditionally fished by aboriginal 

peoples as they schooled along die ocean shore before entering the rivers to spawn, and the 

i-nocta! gjiftti middens contain large quantities o f salmon bones; bat not so  in  N ew  England. 

A lso on the Pacific Coast, aboriginal peoples harvested salmon once they entered the estuaries 

and rivers, and the archaeological sites reflect this; bnt not so in New  England. Even in some 

sites in  N ew  England where dense middens of shell are absent (for example, the Turners Falls 

a te  on rite Connecticut River, the Eddy site at Amosfceag Falls oh the Merrimack River,-and 

the Eddington Bend site on the Penobscot River), fish are preserved, probably because o f the 

gofoiftrirm o f the so ils wifi) organics and fish oil at these excellent shad fishing locations.

One conclusion o f ray research is that salmon were not present in prehistoric tim es. 

H owever, I also noted that the historical accounts tell a different story, Le., that salm on were 

present doling die Colonial period. Mr. Behnfce quotes Steve Brooke as stating  that, "We 

know they [salmon] existed in large numbers during historic times," (emphasis m ine) but I 

have argued that w e don't know that at all. Whereas salmon are noted in die historical accounts 

o ffish , their numbers are open to interpretation because the accounts are not quantitative, ha 

addition, there is  the fact that the predictions o f vast salmon runs o f the past were based on 

later 19th century historical accounts o f a secondary nature (Le., rewritten reguriiaiions o f 

original 16th and 17th century primary documents), and that their numbers may have been 

em bellished because salmon was a high status fish to die English and die early colonial 

"promoters" o f the region. Furthermore, there's additional potential for "salmon inflation" in  

the accounts because before Linnean classification, unfamiliar species were described in 

European terms, such as the shad as "white salmon."

"Large" is also highly subjective and relative. By Mr. Behnke's estimates there were

500,000 salmon in the combined runs o f Key/ England during optimum time (although how he 

arrives at this figure is unclear if  the maxim tmis of the three largest rivers was only 170,000).'" 

But even i f 500,000 is reasonable, the amount is  tiny compared with last year's (1995)

I
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Department of Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523-1474 
(970) 491-5020 

FAX: (970) 491-5091

Mr. James Hopelain
California Department of Fish and game 
1416 Ninth St.
Sacramento, CA 94244-2090

Comments on Strategic Plan

About three years ago, a draft environmental assessment report was 

prepared on CFG hatcheries. I was asked to comment on the report at that time. 

Enclosed is copy of my review. Note my final comment about critical analysis, 

moving CFG and its hatcheries into next century and the need to address the right 

questions. The “right question” concerns the most proper role of catchable trout in 

the overall fishery program. I was hopeful that the strategic plan would address 

the “right questions”, but this didn’t occur. Same old body dressed in new  
verbiage.

Bottom p. 11 re. future hatchery demands, invokes the simplistic “Fish Pro” 

report of 1 9 9 4 -”angler demand will require a 300 percent increase of catchable 

trout by the year 2010" (300 percent quadruples, not triples the “current 
amount").

Who are the people who wrote the strategic plan? What is their range and 

depth of knowledge? Do they disagree with my assessment that catchable trout 

costs are more than 30% of the total inland fisheries budget while providing less 

than 10% of the angler days (and low value angler days), and that there is no 

correlation between numbers of catchable trout stocked and license sales? If so, 
please provide any facts and figures for refutation.

1



Also enclosed is a recent article discussing the need for new ways of 

thinking to address old problems, using catchable trout as an example. Do you 

have copies of the Trout Unlimited reports mentioned? Have they been studied by 

people preparing the strategic plan? They demonstrate that in Colorado, as in 

California, there is no correlation between license sales and numbers of catchables 

stocked and that anglers fishing for catchable trout are not willing to pay what a 

catchable trout costs.

How can "new thinking” be effected in the strategic plan? As an outside 

reviewer, I have no influence to effect change, my input can simply be ignored. 

Will there be an appendix with reviewers comments to at least provide a record of 

comments?

The last column accompanying my trout magazine article is a continuation 

of an article by Ralph Cutter, discussing the Little Truckee River fishery below 

Stampede Reservoir (CFG is mistaken to be Nevada F and G because of typo, to 

be corrected in next issue). I assume this is a wild trout fishery supplemented 

with catehabte trout. When someone like Mr. Cutter raises an issue such as this 

(he claims to have “dialogue” for 15 years on management of Little Truckee), how  

is it responded to? Are there facts, figures, and data in support of present 

regulations? How does the strategic plan apply to this particular situation?

I note that California still requires barbless hooks for special regulation 

fisheries. Also enclosed is title page that thoroughly and convincingly 

demonstrates no difference in mortality between fish caught and released on 

barbed hooks vs. barbless hooks. In Idaho and Oregon a barbless hook regulation 

resulted in the most frequent violation of fisheries law—and virtually all of the 

violations were accidental. Otherwise, law-abiding anglers forgot to pinch down 

barb when changing flies. Last year Oregon did away with barbless hook 

regulation, but “strongly recommend” they be used (much less trauma in hooking 

and releasing humans). What is the “scientific” basis for California's barbless hook 

regulation? Should it be addressed in strategic plan?

2



On p.2 it is stated that: “Steelhead are genetically identical to resident 

rainbow trout". If true, the two life history forms are completely interchangeable. 

There could be no basis for listing certain steelhead populations for protection 

under the Endangered Species Act (Steelhead are also “identical” to catchable 

rainbow trout by this line of reasoning). They are genetically similar; resident 

rainbows and steelhead of same river are more closely related to each other than 

to comparable life history forms of another river, but they are “genetically 

identical” only by genetic analysis of the products of 10-20 gene loci or 100-200  

base pairs of DNA. The rainbow trout genome contains about two billion base 

pairs of DNA, enough for about 100,000 genes. Somewhere in the unsampled 

genome lies codes for migratory behavior and site-specific adaptions evolved over 

thousand of years. It is important to have an in-depth understanding on such 

matters for any strategic plan that is to “chart a course for the future".

Sincerely,

Robert Behnke 

Professor
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Robert Behnke

From: "George Soott" <gscott@chanticleer.net>
To: "joe tomelleri" <joe@americanfishes.com>; "Robert Behnke" <rjsjbehnke@earthlink net>
Sent: Friday, August 02, 2002 11:54 AM
Subject: PWReview *vv'u r r

<r^eh uoee-K ,̂ fv^y
H ere's a starred review  w e've received  from  Publishers W eekly. It's the *  r
m ost influential m agazine o f  the book trade. It’s a shame they got so ^ ^
m uch o f  the taxonom y w rong, but, I suppose it’s understandable.

Congrats, again.

Trout and Salm on o f  North A m erica
R obert J. Behnke, Ulus, by Joseph R. T om elleri, Foreword by Thom as 
M cG uane. Free Press $40 (384  p ) ISB N  0-7432-2220-2

In ichthyology, the genus O ncorhvnchus includes the world's 10 species * *  ?
o f  trout and salm on. To the everlastm g thankfulness o f  Am erica's 35 ,
m illion  anglers, North A m erica is  hom e to nine species o f  these elu sive
and delicious fish  (fiv e  salm on and four trout). Behnke (N ative Trout o f
W estern North A m erica), professor em eritus o f  fishery and w ild life
b io lo g y  at Colorado State U n iversity, has brought his more than 50 years
o f  studying, and fish ing for salm on and trout* to wonderful effect. H e
provides readers w ith an authoritative com pendium  o f  the evolution,
b io logy , ecology, habitats, and behaviors o f  these prized gam e fish. A
capsule legend that includes scien tific  nam es, other com m on nam es,
habitat, size, life  span, and diet accom panies each entry, amazingly
illustrated by Tom elleri (F ishes o f  the Central U nited States), w hose
fish  seem  to shim m er on the pages. Habitat m aps, w hich include coastal
w aters, rivers, stream s and lakes, are detailed and specific enough to
be taken on fishing excursions. The book includes a good deal o f fishing
lore, as in the notations that describe the best flies, bait and lures
for specifie types o f  fish  and locales. Behnke also ponders som e o f  the
m ore philosophical aspects o f  eco logy  and human responsibility for the
environm ent. A long w ith fu ll and clearly written scientific
explanations, statistics and analysis, the author provides anecdotal and
historical details that m ake this not ju st a field  guide, but a
fascinating read for those interested in  the naturalivorld. For the last
w ord on trout and salm on, look  no further than this guide. (O ct.)

G eorge Scott 
E ditor-in-C hief 
CHANTICLEER PRESS 
665 Broadway, Suite 1001 
N ew  York, N Y  10012

T el. 212-358-7025

8/2/2002

mailto:gscott@chanticleer.net
mailto:joe@americanfishes.com
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“Robert Behnke has given the trout and salmon of 
North America a plurality of remarkable voices; Joseph Tomelleri has 

enabled us, astoundingly, to see them. ”
— f r o m  t h e  F o r e w o r d  by T h o m a s  M c G u a n e , 

a u t h o r  of The Longest Silence

PRAISE FOR

Trout and Salmon of North America

In this beautiful new book, Robert Behnke has proved 
once again to be the primary source of information for all 
those who care about preserving our native trout and 
Salmon. One cannot praise enough the great work he has 
done in the more than 60 years since he caught his first 
brookie in a small Connecticut stream and fell in love.”'

|  —  JAMES PROSEK, AUTHOR AND 
I L LIJ ST RATOR OF TrOUt

“A long overdue—and remarkable—book! This 
crowning achievement of our greatest trout biologist 
is wonderfully authoritative, clear, complete, and 
the illustrations are exactly right. No trout or salmon 
fisherman should miss this treasure.”

— N i ck  Ly o n s , a u t h o r  of FullCreel

N A T U R E

5 4 0 0 0

I can t think of a better author or illustrator for this 
beautiful and informative book. Dr. Behnke is arguably 
the country’s top authority on trout and salmon and, 
better yet, he writes about them with thoroughness <uid 
clarity. And Joseph Tomelleri’s illustrations just have 
to be seen to be believed. These two have done for trout 
and salmon what Roger Tory Peterson did for birds.”

—Jo h n  G i e r a c h , a u t h o r  of 
Death, Taxes, and Leaky Waders

“A  definitive text by Behnke and stunning, 
detailed portraits by Tomelleri combine to 
create a bopk that is both beautiful and 
authoritative. There are few works that inspire 
browsing ajid daydreaming about the 
natural wofld, and this is just such a book.”

—D a jvid A li  en  S i b l e y ,
AUTHOR a n d  i l l u s t r a t o r  
of The Sibley Guide to Birds

9 780743 222204

ISBN 0-7432-2250-2
10 0 2



The Nature and Nurture of Trout Behavior

in  jp \) ^ °

My last column, What Makes Trout and Salmon Run?”, concerned hereditary (the nature) and 
environmental (the nurture) factors that determine migratory behavior and how failure to understand the 
complexities o f this phenomenon resulted in mismanagement of anadromous salmon and steelhead. The 
root of the problem can be attributed to how the human mind is conditioned to think. In general, we 
attempt to simplify things. When contemplating a problem or a question with many possible solutions, or 
answers, we tend to seek the simplest solution or answer. In coping with the activities and events of  
everyday life, seeking simplicity is generally a good strategy. When dealing with questions concerning the 
complexities o f nature, however, the simplest answer is usually the wrong answer.

Last February I participated on a panel at a whirling disease conference in Denver. The highlight o f the 
conference was the announcement that a German hatchery strain o f rainbow trout (the Hofer strain) has a 
high resistance to whirling disease, comparable to that of the brown trout. In a discussion period it was 
pointed out that the Hofer rainbow trout has long been subjected to artificial selection in a hatchery (its 

nature or genetics have changed) and thus it would be ill-adapted to survive in the wild, subjected to 
natural selection such as competition and predation from established brown trout populations.

Rainbow trout were first sent to Germany in 1882; to Herr von Behr, who then sent brown trout to 
America the following year. From 1882 through the early 1900s, rainbow trout from diverse parental 
sources, including steelhead, were shipped to Germany and other European countries. The genetic diversity 
contained in the early shipments o f rainbow trout to Europe provided a broad base on which natural,and 
artificial selection could operate. Wild, self-reproducing populations o f rainbow trout coexisting with 
brown trout and whirling disease have long been established in several rivers o f Germany. In our panel 
discussion I attempted to make the point that if  a hatchery strain of whirling disease resistant rainbow trout 
is desired, the Hofer strain should be fine, butifor a rainbow trout with whirling disease resistance and the 
capability to maintain thriving, self-sustaininglpopulations with coexisting brown trout, the wild rainbow 
trout, long subjected to natural selection as self-sustaining populations in European waters should be the
predominant focus of “further r e s e a r c h . V  . /v „ 22.......

v L Otooi 5 | | |  &
In all the reports from the whirling disease conference that I have read, none picked up on the implications 
between artificial and natural selection for finding a rainbow trout capable of repopulating American 
rainbow trout fisheries devastated by whirling disease. This is not surprising considering that fisheries 
management has long been handicapped by a failure to understand the nature and nurture of desirable traits 
and how to capitalize on them in management programs.

M i

Insight for better understanding the hereditary basis of certain traits and their potential application can be 
had from a review of introductions of trout and salmon outside of their natural range. New Zealand, as with 
all countries o f the southern hemisphere, has no native species o f the family Salmonidae. Brown trout were 
first successfully imported from England in 1864 to Tasmania. Many more shipments were made to New  
Zealand in following years, which included “sea trout” or anadromous brown trout. Several sea-run

established in New Zealand. The early literature claimed that resident 
"bfown trout (the ‘̂ rooLttojji” of Europe) became sea trout after their introduction into new environments. 

That is, “nurture,,vthe-eXposure to new environmental conditions, caused a change in life history and 
behavior. Critical examination of the records of introductions concluded that the New Zealand sea trout are 
derived from sea trout stocks imported from England— the hereditary basis for migration behavior was 
retained in the introduced populations.

On the other hand, according to the best evidence, all New Zealand rainbow trout can trace their origin to 
an 1883 importation of steelhead from Sonoma Creek, a tributary to San Francisco Bay. No steelhead runs
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New Zealand Chinook salmon are the only known example o f long-term persistence of an anadromous 
salmon introduced outside o f their naive range. Why? All New Zealand Chinook came from the 
Sacramento River basin. Sacramento River Chinook differ from most other races of the species in the 
extent of their marine migration. Unlike other races of Chinook that roam thousands of miles in the open 
ocean, the marine migration o f Sacramento Chinook covers only hundreds o f miles along the California 
and southern Oregon coasts. The eggs o f Sacramento River Chinook shipped to New Zealand contained 
the hereditary basis determining the extent o f marine migration that “pre-adapted” them for establishing 
self-sustaining populations on the other side of the world.

Brown trout exhibit the greatest diversity of anadromous life histories o f any species of trout or salmon. 
Most populations o f European sea trout are more similar to sea-run coastal cutthroat trout. They feed in 
bays and estuaries for only a few months of the year before returning to fresh water. Particularly in the 
northern parts of their range, such as the Baltic Sea (and Caspian Sea), there are anadromous brown trout 
populations that spend two or three years foraging in marine waters before returning to spawn (some races 
of Caspian trout spend four or five years of feeding in the sea— they were once the world’s largest brown 
trout). In this respect, these northern European sea trout are similar to steelhead except that they do not 
roam for thousands of miles in the open sea but forage in more inshore areas. This is why brown trout 
made it to Iceland but not to North America until they were transported by ship.

Have any of these brown trout with the hereditary basis fof extended periods o f marine feeding become 
established in North or South America? The Avalon Peninsula of Newfoundland and the Rio Grande of 
Tierra del Feugo, Chile and Argentina, are noted for exceptionally large (25 to 30 pounds) sea-mn brown 
trout. The first importation of brown trout to Newfoundland occurred in 1884 from Loch Leven, Scotland. 
In 1892 a shipment of unknown origin was received from Germany. Among the earliest importation of 
brown trout to South America was a 1905 shipment to Chile from Germany. These were designated as 

Meerforelle (sea-trout). It is unlikely that a direct connection can be proven between the giant sea-mn 
brown trout o f the Avalon Peninsula and Rio Grande to European ancestors with the hereditary basis for 
extended periods of marine feeding. The simplest explanation is that the Avalon and Rio Grande trout are 
only ordinary brown trout that drastically changed their ancestral life histories when stocked into new 
environments (nurture not nature). As previously mentioned, however, when seeking to simplify nature’s 
complexities, the simplest explanation is usually the wrong explanation.

My thinking on the influences of nature and nurture on life history traits o f trout and salmon was greatly



influenced by the writings o f the late W.E. Ricker, widely regarded as the most influential fisheries 
scientist of the 20th century. In 1958 Ricker circulated a manuscript on the hereditary and environmental 
factors affecting salmonid populations (updated and published in 1972). I was greatly impressed with the 
evidence and analysis presented by Ricker. This instilled a strong desire to learn more on the subject. I 
particularly recall Ricker’s concluding remarks summarizing what was known on the hereditary and 
environmental factors affecting life histories... “My strong opinion is that we should avoid any appeal to 
simplicity or conservatism in such questions. Time and again it has been discovered that nature is more 
complex than anyone dreamed possible.”

Dr. Bob Behnke is Emeritus Professor o f Fishery and Wildlife Biology a t Colorado State University. His 
book, Trout and Salmon of North America, will be published this fa ll  (Simon & Schuster).
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MJ<2 us? m ' y''Q c-e-J’' f > v' y  ^&r> A j/vj ^  ~i~i P ~

~th<i $ x<,*~> X J o r » T  f n v e  'Z J J lv jJ } 'z t  f cv>>x

syc>o<~' J 'v  -̂ V'W£̂  ĉ l t? Q.xj0^y <-o «TK "3 M
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Lake Davis, where northern pike are again posing a problem.Anglers troll for trout aLCaJifomia’s

ffow n angles
‘‘They don’t trust government. I 

am government, and I don’t  trust 
government,” said Roudebush, the 
county supervisor.

i p w s
- Attention Homeowners 

Put Your H om e’s Equity to  Work For You!

Consolidate Your High Monthly Expenses Into 
ONE Affordable Payment Before Your Next 

<- |  ' M * k  \ • : Bills Are Due!!

Midwest anglers, later approved a $10 |
Northern pike settlem ent; to resolve '
^ 5 l i S  Sierra Nevada town that has ; scores of i local claims. The lake’s 
S m e W y ie w th e  rapacious, sharper water* now is perfectly safe to 
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Department agents using some fishermen also are
K g S r ic  fish-stunning probes pulled , leenr o{ ^  threat to poison the 
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ghours. That makes 36 caught Since ; “i ’d hate to see the pike get into 
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LETTER TO EDITOR

. Robert Behnke's "About Trout" column in the Summer '99 issue was a little 
upsetting to me ("Limit Your Kill"). It seemed like the last half of the 
article was devoted to trying to distance fishing as far as possible from 
hunting, as Dr. Behnke seems to believe it should not be considered a 
"blood sport." Seeing as this is exactly what the animal rights people want 
us to do, I would suggest that Dr. Behnke reconsider.

Dr. Behnke may be an expert in fisheries biology, but I suggest he contact 
someone from the history department to ask about the success ratio of 
compromising with fanatics. While he is there, maybe he can also ask about 
the old Roman tactic of "divide and conquer." The animal rights people have 
a very simple agenda-no hunting, no fishing. The best way to get to where 
they want to go is to get us fighting among ourselves. Hunters vs. 
trappers, catch-and-keep vs. catch-and release, fly fish vs. live bait, 
etc. As we debate who has the most "sporting" or "moral" way to hunt or 
fish, they help us legislate our way out of our sports. Fishing spring 
steelhead in our Great Lakes tributaries combines some elements of the 
hunt-you have to move slowly, stay in the shadows, and stalk up on the 
fish. Also, every hunt does not end in "blood." Several times I have drawn 
down on a deer with my bow and let down on the string. Had I released the 
arrow, I'm quite sure I would have harvested the animal.

Christine Arena, 09:36 AM 7/29/99 , le tter - Summ er About Trout

Time spent in the woods is every bit as spiritual as time spent on the 
trout stream. Don’t buy the slick propaganda churned out by the animal 
rights people. Throwing those of us who hunt or choose to keep a few fish 
to the wolves will not appease the animal rights people anymore than 
selling out Czechoslovakia to Hitler saved the world from another war. 
Stand up to these pervasive meddlers; they contribute nothing toward fish 
or game habitat.

Ron Stresing
South Milwaukee, Wisconsin 
*end*
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Christine Arena, Re: letter - Summer About Trou

To: Christine Arena <carena@tu.org>
From: Dept of Fishery and Wildlife Biology <fwb@cnr.colostate.edu>
Subject: Re: letter - Summer About Trout
Cc:
Bcc:
Attached:

To: Christine

Mr. Stresing contends that if we admit any philosophical-ethical difference between hunting and fishing, 
any unified front against animal rights organizations would collapse. I fail to grasp the logic of, or see, 
any evidence in support of this contention.

The main point I tried to make is that, by European traditionjhunting and fishing as "blood sports^are 
"justified" by the killing of the animal. By this tradition, catching and releasing a fish "trivializes" angling 
into a "game" rather than a "sport." For example Hugh Falkus, the English authority on sea trout;wrote 
an impassioned plea urging anglers to kill every trout and salmon they catch to preserve the integrity of 
the sport of angling.

In the U.Sythe demand for high quality trout fishing on public waters greatly exceeds the supply of 
large trout. The only feasible way to maintain an acceptable catch rate of larger, older, wild trout in 
heavily fished waters is by recycling all or most of the catch. Philosophy, ethics, and morality have 
nothing to do with it. It's simply a practical method of fisheries management. Catch-and-release 
angling is not a "blood sport" in the European tradition.

Catch-and-release angling has caused a dilemma for some serious anglers influenced by the 
European philosophy of blood sports. Ted Kerasote, a noted apologist for hunting, has a chapter 
entitled "Catch-and-deny" in his book, Heart of Home, in which this dilemma is discussed.

Another aspect of catch-and-release angling (or any catching of fish) concerns cruelty to animals. Are 
humans inflicting terrible pain and suffering by hooking and playing a fish? Some anglers with a deep 
love of nature are bothered by this question. I contend that fish do not feel pain comparable to that of 
higher vertebrates. My line of evidence is given in the above-mentioned book by Ted Kerasote, but I'll 
cite an example probably familiar to many anglers. While fishing for cutthroat trout in a lake, I hooked 
a nice fish on an eik hair caddis. The fish got around a tree limb and broke the tippet. Ten minutes 
later my friend caught this same fish bearing my fly and tippet and caught it on the same elk hair 
pattern. This fish obviously was not much distracted or impaired by pain.

At 09:36 AM 7/29/99 -0400, you wrote:
>Dear Bob- 
>
>l'm planning on publishing the following letter in the Autumn TROUT. If 
>you'd like to prepare a response, you're more than welcome to do so. 
>However, it must not exceed 350 words, and I must have it by August 13 in 
>order to meet publication deadlines. Please send it to me by e-mail.

Printed for Dept of Fishery and Wildlife Biology <fwb@cnr.co... 1
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b e^ ef-» rr  *#  |k ^  jâ -uP ,V\^cfi.‘ c a ^ e .

C O e A 5^? J 2 .4 “T. /  n  o y )«-  b  Ji ■ z-2 .i('< ^

f |  ̂  ^ r  'V e t h e r  b*ef*>^e ^

f 1 c^) ) yJ X>ec/ 4**#  ̂ SV*,.) <at/?e tA t  d x ' i e s T

J b * J ^  to l\ e *\ ^  i o l ) 7 L Z > t ^  J^ iT  r

C h "'! ;^ 3 ^  ^  rvuvp3 c r> CV! ^  ^,,7
^ * 7 i / e ^  ^ i V p ^ r  p ^ b a f e U

T ’y ' l  S  ht “ t ' ln e  a «  n  U i  1 1 1 * 4 4
~Ta T  \/ ,

I j n  z'
( ~fri r̂V' e*^i^e -r/** ^



uv





'3 3 e « -  ' S ' c Uk  ,

I - ( K e  <r©»vt>eTcSc^ CS>vs.t U^TVcM >*y @<"v>ce 

<5 »i ' ^-ffcy totfoTfe Uv_s fo r fo  ) "•—c Iĉ Tcv, 04  A f*n/
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rf ■?> î'»t(je t r«Hi ^»>s. 9 i ’rK. -̂ flCL.,
■pb^cf" A) ^  «jfock&yf  rur Cavn*.

^ ■ K u x ^ ^  t .  £*>r 3 ^ ^ ^  U>*«e *U>T ia J T

+ h e y  " k e k ^ n e e *  i n  A J , Z ,  -  -T fo c te u K  iV ^ d * ^  L * & h s t * - .
N *  UJ 'Tu'ol/U  exibTr- <9ŵ  re wxsi vix fr, <3M *^7Xa
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hatchery fish  are not equivalent to w ild  fish  in fitness and the intent o f  ESA is to  protect 
w ild , native populations from extinction. The N O A A  politically  appointed administrator 
excised  the recom m endation o f  d ie scientific advisors as “inappropriate” (w ithout 
addressing the legal requirem ent o f  using d ie “best science” or explaining w hy the 
science w as “inappropriate”) . The scientists w ere properly outraged and exposed the 
governm ent’s p olicy  to m anipulate and ignore science in a M arch 2004 issue o f  d ie  
journal Science.

N O A A  set about to update the status o f  the 27  ESU s o f  Pacific salm on and 
steelhead w ith inclusion o f  hatchery fish  and resident rainbow trout in d ie ESU s. The 
findings w ere published in die June 1 4 ,2 0 0 4  Federal R egister. U p front is d ie statem ent 
that ESA  “requires NM FS to make listing determ inations based so lely  on the best 
scientific and com m ercial data available”. N O A A  determined that hatchery fish  and 
resident fish  w ould be included in the sam e ESU  with w ild  fish  i f  “only m oderate genetic  
differences” could be detected. The b iologists w riting the N O A A  docum ent that 
appeared in the Federal R egister did im ply that “moderate genetic differences” m ight be  
important. For steelhead, the fear w as expressed that the anadromous (steelhead) 
com ponent o f  an E SU  m ight becom e extinct i f  not given  ESA  protection. That is , doubts 
w ere expressed that the resident rainbow trout com ponent o f  the ESU  could produce 
steelhead. They adm itted that there w as a genetic basis for determining anadromous and 
resident behavior. The N O A A  biologists concluded that protection for a ll 27  E SU s 
should be continued and denied the first spate o f  petitions to delist 15 o f  them . T his is  
laudable, but the politically  directed policy  o f  including hatchery fish  and resident 
populations w ith w ild  fish  for determ ining the status o f  an ESU  is om inous in light o f  the 
court decision the E SU s cannot be subdivided.

In m y opinion, the obvious fallacy o f  including hatchery and resident fish  w ith  
w ild  fish  in ESU s can be demonstrated and docum ented by tw o issues i f  the ESA  
requirement o f  using the best available science is  enforced. The first concerns the term  
“m oderate genetic difference” as the basis to include hatchery and resident fish  w ith  w ild  
fish. This is  an egregious exam ple o f  “genetic reductionism ”, an erroneous b e lie f that all 
significant differences in life  history, morphology* and ecology can be accurately 
evaluated from the degree o f  genetic differentiation detected by genetic analysis 
(realizing that only a tiny fraction o f  an organism s D N A  is sam pled). For a  better 
understanding o f  th is subject, I w ould cite a recent book by Jonathan Marks: W hat it  
m eans to be 98%  chim panzee. The 2% difference in D N A  betw een humans and 
chim panzees could be called “moderate”, but this m oderate difference results in very  
large and important differences betw een us and chim ps. In contrast, Galaxias maculatus 
is a sm all salm onifbrm  fish  found in Australia, N ew  Zealand, and the Patagonian region  
o f  South Am erica. The South Am erican populations have been isolated from  Australian- 
N ew  Zealand populations for about 30 m illion years or m ore. B ecause th is fish  species 
continued to fill the sam e niche throughout its range, it has not morphologically diverged  
and is classified  as a single species even though the genetic differentiation betw een South  
Am erican and A ustralian-N ew  Zealand populations is about tw ice greater than betw een  
humans and chim panzees. A t the other extrem e, the cich lid  fishes o f  Lake V ictoria 
A frica, have evolved  into about 300 species representing different sizes, shapes, and 
colors, each occupying a different niche. This rapid speciation has com e about in about
12,000 years. The am ount o f  genetic differentiation am ong the m ost diverse species is
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Political Science

M y colum n in the spring 2004 Trout w as titled; The B est Science. It concerned  
how  an ideologically  based b e lie f system  can distort and selectively  use “science” to  
support a predeterm ined, but erroneous, conclusion that fish  experience pain. O ne aspect 
o f  a pro developm ent political ideology, em anating from  the highest lev els o f  governm ent 
has been a strategy to  weaken the Endangered Species A ct (E SA ) by delisting m ost or all 
o f  the 27 groupings o f  ESA  protected Pacific salm on and steelhead. The strategy is  
designed to include hatchery fish  w ith w ild  fish  and resident rainbow trout w ith  steelhead  
for assessing abundance o f  the ESA  protected groups. I f  this is  accom plished, m ost o f  
the 27 protected salm on and steelhead groups, called evolutionarily significant units 
(E SU ), w ould be found to be so  abundant that there w ould be no need for E SA  
protection. I f  the best science is used to critically exam ine the basic question, i f  hatchery 
fish  are equivalent to w ild  fish  in “fitness’ (survival to returning adults) and i f  resident 
rainbow trout are equivalent to steelhead (rainbow trout populations produce steelhead  
sim ilar to steelhead populations), the answer is  obvious; hatchery fish  are not the 
equivalent o f  w ild  fish  and rainbow trout are not the equivalent o f  steelhead. I f  science is  
ignored, distorted, or m anipulated by “political science”, any predeterm ined conclusion is  
possib le. The predom inance o f  political science in th is matter w as assured by appointing 
anti ESA  lobbyists to adm inistrative positions to  set p olicy  and m ake decisions for 
federal agencies dealing w ith environm ental matters such as ESA policy . The N ational 
O ceanic and Atm ospheric Adm inistration (N O A A ) is in the Department o f  Com m erce. 
The fisheries d ivision  o f  N O A A , form erly known as the N ational M arine Fisheries 
Service (N M FS), now  designated as N O A A -Fisheries, has ESA  jurisdiction for 
anadromous fishes such as salm on and steelhead. The U .S . Fish and W ildlife Service 
(U SFW S) in the Department o f  Interior has ESA  jurisdiction for resident freshwater 
fishes such as rainbow trout. Several anti ESA  lobbies representing special interests such  
as timber, grazing, agriculture, water diversion, private property rights, etc. have 
petitioned and brought legal actions to delist m ost o f  the 27 salm on and steelhead E SU s. 
A  problem  began when NM FS included hatchery fish  w ith w ild  fish  in  the sam e E SU  but 
treated them  as separate categories. ESA  protection w as granted for w ild  fish  but not 
hatchery fish. This opened the door for a law  suit to delist the O regon coastal coho  
salm on ESU in 2002. The argument w as that because hatchery coho in the sam e E SU  
w ere not considered in assessing abundance o f  the O regon coastal coho ES U , N M FS w as 
in violation o f  ESA . The D istrict court ruled in favor o f  the plaintiffs by determining that 
NM FS can not subdivide an ESU  into separate categories. The door w as now  open to  a 
flood  o f  sim ilar law  suits to include hatchery fish  w ith w ild  fish  and resident rainbow  
trout w ith steelhead to estim ate total abundance o f  E SU s. This conform ed to d ie p o licy  
o f  the adm inistration and the NM FS did not appeal the courts decision. B efore N M FS  
could com e up w ith new  regulations that w ould redefine ESU s to protect only w ild  fish , 
w hich w as the original intent, appointed legal and p olicy  advisors instructed N M FS to  
include hatchery fish  w ith w ild  fish  and resident rainbow trout w ith steelhead in a  
revision o f  ESU s. A  blue ribbon panel o f  respected b iologists and ecologists had been  
acting as scientific advisors to N M FS, w hich under ESA  is required to use “the best 
available scientific data” in m aking ESA  determ ination. These scientists strongly argued 
that hatchery fish  should not be included w ith w ild  fish  in d ie sam e ESU  because, clearly,
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J »<£, i? u l ^ / > 1  <£.:>< pi ®X/^
* p  ^  f t# *  " ^ J C L ,  1

f e w  J
*>§1 ^  K . t ; , .  -h ,e «>„„ +0 # & £ %  " ^ V

 ̂ i j / \  .  p f
XDjv\|vier g>l<$ ~  °

c ^ i v e  H o +  y * '/ ,  2 j a , ^  ~ tV  x fo ^ e '4̂ / *

-T v ,e  J o l t  b W H ^
t-KV*^ n ecu.' u ) fc ,h r  U S  t 9 9 4 ,  A o t n l n j
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less than occurring w ithin the human species. Should all 300 or so species be treated as a  
single ESU?

I f  the criteria o f  “moderate” genetic difference i f  consistently applied, the 
delisting o f  several endangered species w ould occur. For exam ple, the endangered pallid  
sturgeon is genetically identical” to the shovelnose sturgeon and the endangered 
humpback chub and bonytail o f  the Colorado R iver are “genetically identical” to  the 
roundtail chub as determ ined by genetic analysis

I have written several colum ns on the dangers o f  genetic reductionism . For 
exam ple, G enetics: double-edged sword (winter 2004), The nature and nurture o f  trout 
behavior (autumn 2002), and W hat m akes salm on and trout run (sum m er 2002). In 2002  
I published a note in the Transactions o f  the Am erican Fisheries Society com m enting on  
a previous article claim ing that throughout their range, rainbow trout and do not
seem  to be reproductively isolated. I anticipated the current problem  w hen I wrote that 
such a statem ent could be harmful by providing a “scientific” basis for anti E SA  rhetoric.

The second issue concerns the definition o f  an ESU . The ESA  “species”
to include subspecies and distinct population segm ents (D PS) that “interbreed when  
mature”. The NM FS refined DPS onto E SU  by requiring an ESU  to  be “substantially 
reproductively isolated” and to be an “important com ponent in  the evolutionary legacy o f  
a species”. There are num erous publications that docum ent substantial reproductive 
isolation betw een rainbow trout and steelhead and betw een hatchery and w ild  fish . A ll 
testifying to the feet that hatchery fish  are not the equivalent o f  w ild  fish  nor rainbow  
trout the equivalent o f  steelhead. Substantial reproductive isolation is self-defin ing. D o  
steelhead trout g ive rise to steelhead trout and rainbow trout to  rainbow trout? The 
answer is  yes, they do. W ithout substantial reproductive isolation the tw o life  history  
form s w ould m erge into a single hybrid swarm . I f  the best available scientific data are 
used, there should be no doubt about the legal basis for E SA  protection for E SU s o f  w ild  
salm on and steelhead.

The closest parallel I find concerning a governm ent sponsored ideology determ ing 
biological and environm ental p olicies is the Lysenko era in the old Soviet U nion under 
Josef Stalin. A lthough federal b iologists w ho try to do the right thing w ont be shipped to  
a gulag, they place their careers in jeopardy.
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P00nrv p d( tjû TU î oV«"taT "b > o tagft 4 T

u X T c o n -o n .,  * W  f U .- r  c 4 ^ k t e^ ^

O / h n y  > .x i  w  9 e ^

Wm. v / j - ; t r ) r -J®a  ̂ Ueert ^,TV

c ^ n c e f ,  H<? « , ; n  u  H p p ^  p f l  r > d \ c ^ ^

p«)kt> i ►vp )? 'Vi pr\̂ -j>T>K «- ^
cH v\t ^i>C 'TK^n Ys7 ^ 1 C > \ p /'o -T p c 'to  vwy «» {̂ 'u/* c *̂ev,^ y  >

V ^ l 'e u J i  i t f  Jw?-/1" a-/ g’-^ c T '^ 'j e   ̂ U u f
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Fort C o llin s  C O  80523-1274

Dr. Dr. Behnke:

T hank y o u  so  m u ch  for tak in g the tim e from  yo u r  b u sy  d a y  to  resp o n d  to m y  
recent correspondence to you regard ing  the "HISTORICAL RESEARCH" project 
o n  an ad rom ou s sa lm o n id s in  southern  C alifornia w aters.

I h a v e  b een  in  tou ch  w ith  A llen  G reen w ood  o f  "SA N  D IE G O  TRO UT" for tw o  
years n o w , b u t h a v e  n o t com m u n icated  w ith  M ichael P ottorff. . .  T hank y o u  for  
p a ss in g  a lo n g  h is  card. I h a v e  b een  in  c lose  contact w ith  Dr. C am m  S w ift, an  
author o f  th e  scien tific  pub lication  by  the "CA LIFO RN IA A C A D E M Y  O F  
SC IENC ES" an d  h a v e  an  actual co p y  o f the picture illu stratin g  the g en tlem a n  
w ith  th e  stee lh ead  cau gh t in  the Los A n g eles  R iver w h ich  w a s  o n  th e  c o v e r ...
Dr. S w ift  is  a fin e  m an  w h o  really  likes to help . A lso , th rou gh  A llen  G reen w o o d  
I've b een  to u ch  w ith  Linda Pardy o f  the "San D iego  R egional W ater Q u ality  
C on trol Board." Y our in p u t regard ing the San Luis R ey R iver w a s  in v a lu a b le  to  
its  fina l ou tcom e. T hank you!

Y our recom m en d ation s are righ t-on  as far as m y  variou s paths o f  p u rsu it are 
con cern ed . M y "RESEARCH" to date has d ev e lo p ed  qu ite  a v o lu m in o u s  a m o u n t  
o f  h istorica l d o cu m en ts, p ictures, etc. in v o lv in g  Santa Barbara C ou n ty , V entura  
C ou n ty , an d  all four o f th e  Los A n geles  Basin counties, San D ie g o  C ou n ty  an d  
Baja, Mexico.

A g a in , y o u r  resp on se  is  m u ch  appreciated. I h o p e  to h ave  a chance to m ee t w ith  
y o u  p erso n a lly  so m e  d a y  and  prior to the fina l cu lm in ation  o f  m y  "RESEARCH"  
efforts.

T he v ery  b est to you .

Ed H en k e
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Dr.Robert Behnke 
Colorado State University 
c/o Dept, o f  FishAVidlife Biol.
Fort Collins CO 80523

Dear Dr. Behnke:

I am in the process o f  accumulating historical data and documentation regarding a once very viable 
socio-economic segment o f  the natural resources that once abounded in the southern California coastal area 
prior and subsequent to the arrival o f  non-indigenous peoples. The main thrust o f this endeavor is to help 
recreate in written and pictorial form what these self-perpetuating natural resources consisted of, as well as 
their environs in the counties o f  Santa Barbara, Ventura, Los Angeles, Riverside, San Bernardino, Orange,
Imperial, and San Diego as well as Baja/Mexico.

The specific resources involved in this undertaking are the "ANADROM OUS FISHERY  
RESO U RCES, STEELHEAD/TRO UT, SALMON" and their respective waterways and eco-systems.

During the summer o f 1935, the E. W. Henke family set up residence at 559 South Evergreen 
Drive in Ventura. I was the eldest o f two sons and grew up in an environment where being an excellent 
shot, a good hunter, and a good fisherman was a family tradition . . .  You could very much say that a big 
part o f  it was for subsistence purposes . . .  I was called "Mallard Baby" as duck was my first piece o f  
meat, and I did not eat a beefsteak until I was 18 years old.

Because my youth was so immersed into the wonders o f the great outdoors in this area where I 
grew up, I have decided to try very hard to give back some o f its great generosity by contributing a balance 
o f  my remaining years to reconstructing and presenting historical documentation o f  such resources for the 
knowledge and response o f our present and future citizenry.

To accurately reconstruct this history, I very much need the assistance o f many people like vou to 
help search out the various valid documentation needed. Please review the attached request for 
"H ISTO RICAL DOCUM ENTATION." The completed product will give full credit for all 
submissions, and all original documents will be returned if  so requested . . .  Any postage or photocopy 
expense will be reimbursed immediately.

Thank vou very much for vour positive response. Your assistance will be invaluable to the success 
and ultimate completion o f this most exciting undertaking.

i**JL |  - J I b** V  *  C* A  *  /<  ' i  • *

Best personal regards.

Ed Henke
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OF CALIFORNIA— THE RESOURCES AGENCY
PETE WILSON, Governor

DEPARTMENT OF FISH AND GAME
1416 NINTH STREET 
P.O. BOX 944209 
SACRAMENTO, CA 94244-2090

January 11,1999

Dr. Robert Behnke
Colorado State University
Department o f Fishery and Wildlife Biology
Fort Collins, Colorado 80523-1474

Dr. Behnke:

Thank you for your recent reply regarding the role o f hatchery trout in California. It 
seems some o f your conclusions are based on data that need clarification.

The most recent and best data we have indicates that 60 percent of anglers in California 
prefer to fish for trout (“prefer” means that is the target fish). You base part o f your conclusion 
on information in Lee (1995). Lee’s central theme was discussing the contribution of nonnative 
fish species to recreational angling in California. Figure 2 is somewhat confusing because it , ^

1 implies all salmonids are “native” species. Obviously this is riot the case. The graph should 
depict merely native and nonnative. Note that in his discussion Lee states, Fletcher and King 
(1988) indicated that the majority o f anglers preferred to fish for trout and salmo n . . . ”. I 
interpret this as supporting the 60 percent figure. Please contact the author (D.P. Lee, telephone:

^  916/654-1369) if  you need further clarification regarding die statement’s in his paper. Other 
sources report 70 percent o f freshwater anglers in California fish for salmonids and account for 

■ 56 percent o f angler days (USFWS, 1996). , ^ l

Ip IP  Regarding your analysis of hatchery costs, I believe you are citing material that has not 
£ p e been finalized or reviewed (C R I1995). In addition, the DFG budget allocation proportions for 

inland Fisheries Management you referenced have changed significantly since FY 92/93. The 
i' current (FY 98/99) Inland Fisheries Management budget allocation is $69.3 million. Trout

A  a 5 hatchery budgets comprise 10.0 percent ($6.9 million) and anadromous hatchery budgets 
?  1 ^  £ _______ 4. W V t iI a  t rrm t h s t rh fv r v  p Y n e n d it i ir e s  h a v e* -<r y(7 ,  comprise 6.6 percent ($4.6 million) of the total. While trout hatchery expenditures have

i> r^y * remained constant during the past few years, allocations for recently established salmon and 
j i  * steelhead, programs have risen substantially. The 1998-99 budget reflects $21.5 million for i 

^  salmon and steelhead related programs. By comparison, the FY 96/97 Inland Fisheries

W m

1 ^  salmon and steelhead related programs. By comparison, the FY 96/97 Inland Fisheries 
b** Management budget totaled $45.1 million.

H fe f tu i
* S■

H e

I believe the statement you referenced from an unpublished CalTrout source that “8% of J  
angler days in California were generated by stocking catchable trout” does not correctly portray 
angling activity in California. Although I do not have any direct data to refute this claim,
Fletcher and King (1988) present two data bits that imply far greater than 8% of angler effort is 
directed towards catchable trout. Based on survey results that 1) 60% of anglers

7

James S. Hopelain Telephone: (916) 653-7584 Fax:(916)653-8256
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A comment on Pascual et al., First documented case of anadromy in a population of 
introduced rainbow trout in Patagonia, Argentina. TAFS 130:53-67

This paper states that the rainbow trout eggs first imported into Argentina in the 
early 1900’s came from Baird station of the U.S. Fish Commission on the McCloud 
River, California. In my monograph on western trout (Behnke 1992), I discussed the 
early history of rainbow trout propagation. I pointed out that: 1, The McCloud River was 
not the first source of rainbow trout used in propagation^, both resident trout (McCloud 
redband trout) and steelhead were mixed together in the propagation program  at the 
Baird station; and, 3. The U.S. Fish Commission propagated trout on the McCloud 
River only from 1880 through 1888. During this time about 2.6 million eggs were 
shipped to state and federal hatcheries. After 1888 and into the early 1900’s, the U.S. 
Fish Commission took eggs from wild steelhead populations. Spawning operations 
occurred on Redwood Creek and the Klamath River, California, and on the Rogue and 
Willamette rivers, Oregon. The U.S. Fish Commission Report for 1904 states that
20,000 “steelhead” eggs and 50,000 “irideus”eggs were sent to Argentina. The 
“irideus”eggs were probably from a hatchery brood stock. Neither the “irideus” nor the 

“steelhead” eggs came from the McCloud River.
Behnke, R.J. 1992. Native trout of Western North America. American fisheries 

Society Monograph G.

Robert Behnke
Department of Fishi „ ^
Colorado State University
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Abstract— The examination of population-specific adaptations of introduced salmonids to the 
wide range of environments found in Patagonia (southern South America) can help unveil some 
of the genetic and environmental contributions to life history variation. The rainbow trout On- 
corhynchus mykiss introduced into Argentina originated from a few parental stocks. Although some 
of these stocks were anadromous, all of the dozens of established populations described until now 
have been freshwater resident. In this paper we provide the first documentation of the presence 
of an anadromous run of rainbow trout in the Santa Cruz River, the second largest river of 
Argentinean Patagonia. Microsatellite analysis revealed that anadromous and resident fish from 
the Santa Cruz River are genetically indistinguishable, probably representing alternative life his­
tories within the same population. Both wild types are very different from the fish of Danish origin 
that were reared in a local hatchery, suggesting that they are descended more directly from Cal­
ifornia stocks or that they have been affected by strong drift or selection. Marine growth and 
freshwater residence are comparable to those of California steelhead. River entrance peaks in early 
fall. Population age structure and scale pattern analysis indicate that fish enter the river at age 3 
but that most do not spawn until their next river entry as 4-year-olds. An unusual aspect of Santa 
Cruz anadromous fish is that they are long-lived and highly iteroparous. For instance, 20% of the 
fish analyzed had experienced as many as five spawning events. .

iJCjFew aquatic animal groups have been as exten­
sively exported outside of their native range as 
salmonids. Among them, rainbow trout Oncorhyn- 
chus mykiss have been among the most success­
fully introduced species (MacCrimmon 1971; Le- 
ver|l996). Trout shipments to Patagonia, the south-

* -Corresponding author: pascual @ cenpat.edu.ar 
Received September 29, 1999; accepted July 11, 2000

emmost region of South America (Figure 1), start­
ed early in the 20th century with the primary goal 
of establishing wild populations. In Argentina, in­
troductions started in 1904 (Tulian 1908), and over 
the following 70 years the fish were distributed 
throughout the region by federal and provincial 
government agencies as well as private landown­
ers. Rainbow trout have become the most con­
spicuous freshwater fish in Patagonia, inhabiting 
every basin in the region.

53



SUPPORT FROM 
SOUTH AFRICA
Wc arc a long-established fly-Sshing club 
located in Cape Town, South Africa, like 
the rest of the world, we felt deep dismay 
as we learned o f the terrorist attacks on 
your country. The horror o f it all speaks 
tor itself, but in the context o f our gentle 
pursuit these acts somehow seem even 
more bewildering and intolerable.

The point o f this letter isrito convey 
die sentiments o f a distant group of fly- 
fishers to those in America. We extend our 
sympathy and support to your nation that 
now must endure the aftermath o f these 
ghastly events. We praise the great courage 
and tireless resolve so many Americans have 
shown, particularly those at ‘Ground 
Zero m New York. We also express the 
hope that justice triumphs soon over these 
forces o f evil, so that people all over the 
world can once again carry on with life 
in freedom and in peace.

Tony Biggs
President, Cape Piscatorial Society 

Cape Towny South Africa

would be the same quality as the most 
expensive wines. I wouldn’t want some 
of the managers Williams quotes selecting 
wine for me or, for that matter, being 
in charge o f fisheries programs where 
subtie genetic differences that may not 
show up in genetic analysis can be 
important.

Robert8  Behnke
Dept, o f Fishery and Wildlife Bioloay 
Colorado State University 
Fort Collins, Colorado

Dr. Behnke is considered to be the world’s 
foremost scientific authority on trout and 
salmon.—Ed.

Ted Williams responds:
Havtng been influenced for my entire adult 
tife by Dr. Behnke’s writing, I  flab­
bergasted and delighted by the news that 
mine has influenced him

SHOULD TED PULL HIS 
PUNCHES?

teach him these facts, unless Ted 
over-the-edge and out o f  touch 
reality that he is unable to see the i 
for the trees.

Which brings me to the end o f my 
and the end o f reading F R & R  until 
Williams no longer writes for you. Foj

a i l w r
2001 Angler of the Year 
The Man Behind 
The Minnow

Plus:
Our Annual Awards 
For Great Tackle

| 1\ «|f|

The Browns of 
Alberta's Upper Bow
A X  Best:
26 Tips for Quicker Tying

DR. BEHNKE ON 
W£E & BROOK

Enclosed is a copy o f a comment I sub­
mitted to Transactions o f the American
Fisheries Society regarding limitations of 
genetic analysis to correctly identify steel- 
head (migratory) from rainbow trout 
(non-m igratory) in the same river 
rarnage and how wrong conclusions 

about the hereditary basis for migratory 
behavior can be detrimental for best man­

s ' 161̂  practices- When I read Ted 
Williams column on coaster brook trout 

j  y/October] and the different atti­
tudes to ftvor migratory (coaster) behavior
ln ,°” tano and Minnesota on one hand 
and Wisconsin on the other—where sup­
posedly, “a brook trout is a brook trout”—
I added some advice with Wisconsin man­
agers m mind.

A grape is also a grape. One species
of grape {Vitus vinifera) is used'in vir­
tually all wine made,in the world—reds 
whites, best and worst. The “a grape’ 
is a grape” point of view is the most sim­
plistic and would save money for wine 
drinkers because the cheapest wines

4  Jmmry/February 2002

IcI° ° ^ ei forward to my first issue of 
F R & R . This had to be my kind of maga- 
zme. Just reading the title brought back 
memories o f the sights and sounds of 
days gone by. r

Then my first copy came, the 
January/February, 2001 issue. I opened 
it and started reading “Road to the 
Outhouse” by Ted Williams. I thought 
maybe it would be a funny story—how 
wrong I was. It Was nothing more than 
another environmentalist spouting off 
degrading good people and their way of , 
life because it didn’t agree with his If  
this guy drove to Elko, he most likely 
traveled on numerous roadways and high­
ways along many streams. O f course, he 
might have been so preoccupied with 
planning his assault on the good folks of 
Elko that he didn’t even notice that he
was doing exactly what the people in Elko
wanted to do, which was to drive a road 
beside a stream to gain entry to their
himung and fishing country—no big deal. I

Williams should read April
“Sporting Life” article by John Gierach. 1 
Gierach is for real and tells it the way it 
is now, the way it has always been and the 
way it will always be. Fish thrive in road­
side streams, just as they do in the wilder­
ness lakes and streams. My suggestion is 
for John to take. Ted by the hand and

ylt Was nothing more tli 
another environmental 

spouting off.. . .

I  will go down to the little Deschutes B 
this evening, tie on one of my favorite ha 
tied flies and Catch a couple ofnice.hea 
German brown trout for dinner I th 

I my wife would like that.
John Garrick 
'■ Crescent, Oregon

tn^i|USt to add an°tiier cheer for I  
Williams. I t’s worth many times the-su 
senpuon price to see the protests o f t 
catch-and-kill crowd described as “pord 
squeals.” Keep it up.

Fric Hammdr 
Mankato, Minnesota

BBBfill mlmin£J up yet at 
E/ARA [The Conservation 
Reinvestment Act], but tend to at 
with most o f Ted Williams’ comment
ynnmr“>de [Conservation, July/Au*
zUOOJ. But one part of his article re 
turns me o f f -w h e n  he calls nam 
Specifically, when he labels several pec
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Herr Lindon hade tillika godheten tillsanda mig n&gra 
engelska tidningar, hvaraf jag inhemtat a it detta forsta forstfk, 
att till Nya Zeeland ofverplantera bayriska laxarter fr&n Here 
h&il blifyit helsad med tillfredsstallelse.

I  tidningen L an d  and  W a te r n:o 104 for den 18, J a n ." 
186B j|ag.* 410 har Hr W. C. Young, hvilken af Nyzeelandska 
styrelsen haft i uppdrag att anskaffa laxagg, afgifvit en ut- 
forlig berattelse ofver det verkstallda uppdraget, i hvilken han 
vid uppraknandet af de romfyllda ladorna, hvilka blifvit af- 
sS-nda- till Nya Zeeland med skeppet anfor
afven:

7 boxes Salmon ova (Salmo VmblaJ from Schliersee Ba­
varia . . . .  9000.

Pa denna sandning af 9000 rbdings-agg faster beratta- 
ren uppmarksamheten med foljande ord: ’’I beg to call par­
ticular attention to the seven boxes of Salmo Urnbla from Ba­
varia, which have been obtained through the personal exer­
tion af your correspondent E. Y . L indon, Esq., under* very 
great difficulties, and I beg to return him my best thanks on 
behalf of the Otago Government, for his assistance in procu­
ring so valuable an addition to our shipment. I  feel satisfied 
the Salmo Vmbla will be peculiarly well adopted for the ex­
tensive New-Zeeland lakes, and I hope Mr. L indon will take 
an early opportunity of diffusing his information respecting 
this valuable fish, with a view to its succesful culture in our 
colony.%s „

Ur dessa berattelser fraingar att for denna transport af 
234,000 laxagg, hvilken blifvit anfOrtrodd at Celestial Queen, 
medfoljt en sakkunnig person for att under den langa sjore- 
san ofvervaka aggens lillstand. Jag halier detta forsigtighets- 
m&tt for sardeles vigtigt, emedan helt sakert manga agg do 
och forderfvas under vagen och det ar vigtigt, att de friska

» f
315 boxes salm on eggs 220 000 pcs 

9 " Salmo I r i o x  eggs 4 000 "
7 11 ” Urnbla M 9 000 "
3 " |  F a r io  " 1 500 "

T o ta l :  234 500 ~  eggs

Old book, May 1869, F in la n d , 96 pgs

ft f  : ■

ueut-l
106 d§ys from  
England tp  
Hew Z ealand

ust-ho I
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ĵ T Cot^l^ n d  f n  vn wi^vin /  19^4* v^epP,

A *  p / ^ t e - e f  t > x n ^  ' - f  » r h  K ^ & ’  1 1~hK ^ ’ r  ^  ^ '

»'•'-' C o l ’j . .  C o v \ d v > , X N

^  C ^ i e r  ^ O j  rf«^ryX/'.
^ a i l  ^ ! / ^ i  p r x  c P *» »  $ #  * H  H | f f i

, > . , L - U jJ oJJ.VX if l l  Avvte-rv/c 3 1̂
T h *y f t t j j t f ' -  \>y h d n j  C ? ^ l #  1 f

p he i ' i j i v \e f t0 n . T”He ’̂a-rvoyô J o "fv> ->4i T>  ̂ 0 y  ti)) ̂ r«vl
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Definitive ?

A reviewer of my new book on trout and salmon asked if I considered the book to be “definitive”—the last word on 
trout and salmon. I replied that no book dealing with subject matter infused with unknowns, uncertainties, unsolved 
mysteries and questions with less than satisfactory answers can ever be definitive in the true sense of the word. It can 
only be as definitive as an author can possibly make it at the time of writing. It will always be open to change as new 
information becomes available. “Definitiveness” is an ongoing, never ending process when dealing with such subject 
matter. Come to think of it, similar to angling, it is the anticipation and excitement of the chase that creates the passion 
to learn more, rather than the capture or resolution that sustains interest How many would be familiar with Jack the 
Ripper and his foul deeds if Jack had been caught, confessed, and convicted soon after his last Murder?

One might consider degrees of definitiveness. Long ago, Aristotle pondered on this jmatter. He concluded that for 
an in-depth understanding of a subject, one must know what sorts of things can be proven and made precise, and what 
sorts require a tolerance of vagueness and only tentative or probable conclusions—that is, some things can be more 
definitive than others. A good example of this is the taxonomy used in the book: my classification of genera, species, 
and subspecies. According to my way of thinking (or opinion), the classification is as definitive as it can be at the time 
I wrote it, but I frequently invoke qualifiers such as “tentative”, “judgment call”, “more information needed”, “may be 
changed in the future”, etc.

In the book, I also raise the sorts of questions that could be precisely answered if new information becomes 
available. The trout native to Mexico are examples of questions where new information is necessary for more 
definitive answers. Questions presently lacking definitive answers are : What is the southernmost natural distribution 
of trout or salmon; and, are cutthroat trout native to Mexico?

Besides a rainbow trout native to the Rio Santo Domingo on Baja California, trout are known to be native to rivers 
from the Rio Yaqui in the north to the Rio del Presidio in the south. All of these rivers flow from the Sierra Madre 
Occidental to the Gulf of California on the Mexican mainland. The diversity of trout found in these several river basins 
includes the Mexican golden trout Oncorhvnchus chrvsogaster and three unnamed subspecies of rainbow trout O. 
mvkiss. The southernmost known natural distribution of trout, and of the family Salmonidae, is in the head waters of 
the Rio del Presidio near 24°
N. Latitude ( Tropic of Cancer). During the summer o f2000, Joe Tomelleri, the artist who created the magnificent 
illustrations for the book, accompanied an expedition to the Sierra Madre Occidental to obtain specimens of the native 
trout so he could accurately reproduce their living colors. During die expedition, it was learned that trout occur south 
of the Presidio basin in headwaters of the Rio Baluarte and Rio Acaponeta. It is not known, however, if these trout are 
native or introduced—a question in need of further study before a definitive answer can be given.

I assume that during the last glacial period from about 10,000 to 60,000 years ago, the Gulf of California was 
sufficiently cold to allow trout such as steelhead to freely move in die marine waters of the Gulf. One such ancestor 
entered the Rio del Presidio. With the end of the glacial period and subsequent warming, the trout of the Rio del 
Presidio persisted as “landlocked” populations in the coldest tributary streams at the highest elevations. I would also 
assume that the environmental conditions allowing the invasion of trout into the Rio del Presidio also allowed invasion 
of the same ancestor into the Rio Baluarte and Rio Acaponeta. If so, have their descendents persisted to the present? 
Trout fossils have been found 250 miles south of the present distribution of trout iq the Presidio basin. The possibility 
that cutthroat trout are (or were) native to Mexico presendy rests on a short note published in American Naturalist in 
1886 by paleontologist-zoologist Edward Drinker Cope. Cope wrote: “ I owe to my friend, Professor Lupton two 
specimens df black-spotted trout from a locality far south of any which has heretofore yielded Salmonidae. They are 
from streams of the Sierra Madre of Mexico at an elevation between 7000 and 8000 feet, in the southern part of die 
State of Chihuahua, near the boundaries of Durango and Sinaloa. The specimens are young and have teeth on the 
basihyal bones, as in Salmo purpuratus. which they otherwise resemble.” These two specimens were lost and never 
seen again so their identity as cutthroat trout could not be verified. The circumstantial evidence that the specimens sent 
to Cope were cutthroat trout concerns the common name of “black-spotted” trout, which was the common name used 
for cutthroat trout at the time, the “resemblance to Salmo purpuratus.” the scientific name used for cutthroat trout at 
that time, and “teeth on the basihyal bones”. In modem terminology, Cope’s basihyal bones most likely are the 
basibranchial bones that lie between the bases of the gill arches. Basbranchial teeth are a distinguishing character 
between cutthroat trout that have these teeth, and rainbow trout that lack them. No one has ever “definitively” 
documented the existence of cutthroat trout in Mexico. All of the various forms of rainbow trout and the Mexican 
golden trout in river basins draining to the Gulf of California lack basibranchial teeth. If the two specimens collected 
by Prof. Lupton were cutthroat trout, they would have had to come from the headwaters of the Rio Conchos that drains 
eastward from the Sierra Madre Occidental to the Rio Grande. There is no definitive record of native trout in the Rio 
Conchos basin, but its headwaters at higher elevations (6000 to 9000ft.) does (or did at one time) provide cold water 
habitat suitable for trout. During the last glacial period the Rio Grande should have had flows of cold water 
downstream into Texas and Mexico. Evidence for this is a nineteenth century account in Forest and Stream by a Civil 
War surgeon describing trout fishing in Rio Grande tributaries in the Davis Mountains of Texas. The streams 
mentioned flow to the Rio Grande in the vicinity of the mouth of the Rio Conchos. Circumstantial but not definitive, 
evidence that Rio Grande cutthroat trout had access to the Rio Conchos.
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V, >' rT W  Tc?/ research  >1»# ft ty

*  k ^ cj/C .

A U o  e w e t a j ^ i  ,'r ^ t . c («L * « . - a t V j t

J “ ‘ ^  O — '■.r J - r  . . ,
L ,& o I * £  dl*►V*) i /  | ( H ( H ( |  ’ 1 ay
3  c f '■•( ^ 7  -  " T V  Z 5 V  /A, A r ,  r e w

^  c ' J  <r * b  I e. ~ to  - f  s i t c v \ ' t Y , j  a  4 f f r  o a  e l h t  u w -C iV

*T V ' C 5 c ( i p f V p a c T i ' a i v  'tVr>lo ^  etoT

f c  ’' U  f y v e s t t j [', P tJ  X  o v ) & e r j - l* L tA  »T  ̂ ' t W

'X ^\ C o l ' f l S C  T  ~ tt'\e  j  e  U ^T e  ^

+ / v v f  T o  C j< s^ l\jT  r f t ? r  f s n j > & x e s



University

A vm i i f
^  tx ^

T h

Department of Fishery and 
Wildlife Biology

Fort Collins, Colorado 80523-1474 
(970) 491-5020 

FAX: (970) 491-5091

met * u>\iu M

H.
l h c_ -rj >'<̂20 1/  / c

CMeuld yfcX"^  He j'o t'j V  c T na  ̂S c  r  1> KC$
> & t <£>lel  ̂ ~t~-? t K. y ’C.st&C'& ŷ
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Gents:

I thought you two would appreciate seeing some of the advance praise for 
me book...

"A long overdue-and remarkable—book! This crowning achievement of our 
greatest trout biologist is wonderfully authoritative, clear, complete, 
and the illustrations are exactly right. No trout or salmon fisherman 
should miss this treasure."

-N ick  Lyons, author of Full Creel

i can t think of a better author or iiiustrator for this beautifui ana 
informative book. Dr. Behnke is arguably the country's top authority on 
trout and salmon and better yet. he writes about them with thoroughness 
and clarity. And Joseph Tomelleri's illustrations just have to be seen 
to be believed. These two have done for trout and salmon what Roger Tory
r  c t c i  o o f  r uror rot t/r»uo.

—john Gierach, author of Death, Taxes, and Leaky Waders

Editor-in-Chief 
CHANTICLEER PRESS 
bbb Broadway, Suite 1UU1 
New York, NY 10012 
gsr.nttigr.hantic.lftfir n<=t 
Tel. 212-358-7025
C ow  0 « J 5 S 6  7 f l t Q

luesaay, May 21,2002 America unline: Kjsjbehnke 3
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k<r„eeK =» 2iM aM EiB p  iJ T W

| | | |  *»  1/  W -' j& $ 8  J » » “ f  f f£>K) e

^e?fr  ̂ a> &-> 7V> <ev7'J"’i c <\'*|*F»VT- ̂ X5-

^ U f ~jqf\c>v^ b x V r  s> x  r  «  c  i* a T

^  r  c W J  €^e ^ \ i ^

b v ^  l i j b x - n ^ u j 1 i TT9 <p

^  w  T ' f t . C? p  e  o p 1 e

X  dP \
P  p i I .  T X 0 i

lm- ' ■  f c$ ^  X  I r^e S> u & i

^  ^  f T h r  e> xT  “’
J

V J T jr Ip  »4 a  * n V p O ) t ^  a ^

^ y l c t r s  cq csTs i K  ^  ^  -

X  ^ - /  u ^  /
J  e  r ' ^  ?  u 3

* 1 l a j * T ” ! ^  *^\ ^ - /N ^  vVN
o r ) . '  < fe

^ T ^ o f^ r s ) >  >o ^ h  < ir» e f  <r a 1

^  H o , v, "T? r • I ? . X  f ' ^ r i  i

^  >

BBS

as \A

ivwC-£ U i r v i  c^jj^Y^-
'#TVa CTc. Vi iv»naj' I7 ©‘ f-f™'* vi 'O

H e  ̂*v\ A  VWĈ S
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MtaL C d a s T  **»-**- * » «   ̂ '  '//  ̂ ^ , . - fejD&l I 3/3 ,

C- S j r '  ^  j - f r ' J b  & J f l  ^ 1<SP +*,<> otfA c / * ■ > * » * ' *  •^  IS.7MM C ^Tr  I  Ot^k?^ V\ i 'TP*A' I l &*\ "̂ v7 ^  .

^  h / \% ju fT  ^  e  .X g i a A*- ^  ^ U A T ^
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Robert Behnke

From: "George Scott" <gscott@chanticleer.net>
To: "Robert Behnke" <ijsjhehnke@earthlirik.net>; "joe tomelleri" <joe@americanfishes.com>
Sent: Monday, September 09, 20Q2 11:28 AM
Subject: Library Journal Starred Review

Here's the text o f  a review that appears in this month's Library Journal. This is a very important source 
for librarians who buy books for their collections.

Library Journal 
September l |  2002  
Starred R eview

Behnke, Robert J. (text) & Joseph R. Tomelleri (illus.). Trout and Salmon o f  North America.
Free Pr: S & S. Oct. 2002. c.384p. illus. bibliog. index. LC 2002069256. ISBN  
0-7432-2220-2. $40.
Behnke (emeritus, fisheiy and wildlife biology, Colorado State Univ.) has served on numerous advisory 
boards for state and federal agencies. Noted illustrator Tomelleri has traveled over 135,000 m iles to 
collect fish for his extraordinary drawings. Their new book is an authoritative, easy-to-use guide to the 
more than 70 types o f  trout and salmon o f  North America. Chapters are arranged by type: Oncorhynchus 
(Pacific salmon, rainbow trout, and redband trout, Gila, Apache, and cutthroat trout); (Atlantic 
salmon and brown trout); and Salvelinns (brook trout, lake trout, bull trout, Arctic char, and D olly  
Varden). Other salmonids included are the Arctic grayling and mountain whitefish. Each section  
contains an overview o f  the species, a side bar summarizing physical information, and a description o f  
the fish and its biology, distribution, evaluation, classification, and conservation requirements. 
Tomelleri's are, perhaps, the best nonphotographic illustrations available in books o f  this kind, and 
Behnke's text reflects his expertise. I f  Behnke's Native Trout o f  North America and David Carroll's Trout 
Reflections are already a part o f  your collection, then this book is a highly recommended addition. 
General collections needing an excellent field guide and reference for serious anglers and naturalists w ill 
also find this a terrific choice.— Mary J. Nickum , Lakewood, CO.

George Scott 
Editor-in-Chief 
CHANTICLEER PRESS 
665 Broadway, Suite 1001 
N ew  York, N Y  10012 
gscott@chanticleer.net 
Tel. 212-358-7025  
Fax 212-358-7059  
http://www.enature.com/
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Wild Trout Conservation
Lesley Crawford believes it's time the brown trout came in from the cold

A  fine 61b wild trout “ I ...he term “wild trout conservation”
from Loch Calder, I can mean very different things to

Caithness I  different people. To some it will
mean the restoration of trout habitat, a 
rescue operation of the surrounding envi­
ronment so that trout may survive and 
breed in a rejuvenated system. To others 

... it will mean a comprehensive restocking 
policy to bolster apparently depleted 
numbers of trout. Since Victorian times 
the theory that adding more fish to the 
water will automatically increase catch 
rates has held sway over many anglers, 
so much so that many original colonising 
strains of trout have been irretrievably 
lost. Then there is the concept of catch- 
and-release, one which can do much 
good when applied to a pristine popula­
tion but can otherwise be unhelpful in a 
natural water overburdened with uniform 
fingeriing fish. Finally conserving wild 
trout may simply be seen as doing noth­
ing other than letting nature take its 
course, the laissez faire approach.

Without a doubt, most trout anglers 
want to see their beloved fish nurtured and 
conserved but all too often it is a case of 
the quick fix, rather than any well-thought- 
out, long-term plan. Anglers’ demands

frequently dictate that more trout are 
required. How often do you read in the 
fishing log: “When is this fishery going to 
be restocked?”. While it could well be that 
a) the wild fishery is naturally dour with 
trout predominantly feeding from the bot­
tom, b) fish numbers are merely naturally 
fluctuating according to the success or 
failure of past spawnings and c) visiting 
anglers may not be as skilled in fishing for 
wild trout as they are on the heavily 
stocked waters of home; restocking still 
remains the most popular cure all.

Holistic approach 
Unfortunately this method of “improve­

ment” can lead to all sorts o f problems. 
Knee-jerk reactions like high density 
stocking of “grown on” trout into waters 
which actually contain a reasonable 
number of naturalised fish, can turn a 
wild fishery into little more than a put- 
and-take. The more user-friendly ploy of 
adding fry to  burns/inflowing streams in 
the hope that they will adapt and supple­
ment the population does not always 
work either. It can turn out that there are 
significant numbers of fry already present 
and adding more simply wastes money

and puts unnecessary competitive stre 
on the local fish.

Conservation policies have to  
devised holistically according to  the ind 
vidual needs of each fishery rather th 
blindly following a catch-all approac 
This means looking first at what fish ar 
currently present and in particular at th 
numbers and range of sizes of trout o 
the spawning redds.

Angler co-operation
The general condition of the natur 

spawning grounds has to  be examine 
together with records as to  what fis 
have been added in the past (if any 
Catch returns or fishing diaries can b 
helpful in this if they have been kept hon 
estly, recording blanks as well as sue 
cesses, and are maintained over seve r 
seasons rather than a single yea 
Exemplary management practices on th 
River Tweed actively encourage angler 
to maintain a fishing diary which include 
these details plus where the trout wa 
caught, its weight, length and whether ■ 
was returned. Angler co-operation i. 
seen as vital if management plans arc 

going to succeed.
Modem trout management thinking will 

usually classify fisheries as wild, supple­
mentary stocked or stocked, and ph 
future management steps around th 
classifications. I would further enhan 
these divisions by adding the term native 
to  these categories. This is not being 
pedantic, it is merely highlighting the dis­
tinction between "wild” trout, which are 
actually third or fourth generation stocked 
fish which have bred successfully in a nat­
ural setting, and “native” trout which have 
seen little or no past stock adulteration. 
Native trout are probably the m ost 
ignored fish resource in the UK. Salmon 
may have a hard time of it but at least they 
have better legal status and attract some 
inward investment, brown trout often 
don’t even get a look-in. Native trout have 
adapted and evolved over a significant 
length of time (hundreds of years) to sur­
vive and thrive in a particular environment.

Unfortunately anglers can often be 
their own worst enemies regarding our 
native trout. You will often hear claims 
that, because our forefathers went about 
restocking everywhere possible w ith
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hatchery-reared fish and also that 
restocking has been used as an improve­
ment by angling clubs for so long, there 
just ain’t no real ones left! This is both 
unhelpful and untrue. Current genetic 
research led by Dr Andy Ferguson of 
Queens University Belfast has revealed a 
number of pockets of native trout popu­
lations still in existence with hardly any 
gene adulteration and this could well be 
the tip o f the proverbial iceberg. These 
native fish range from “dinosaurs”, that is 
trout which carry genes directly descend­
ed from fish left land-locked when the 
last Ice Age retreated, to distinct popula­
tions of trout showing remarkably similar 
yet unusual characteristics, almost like 
clones of one another. Ferguson’s study 
of the trout o f Lough Melvin, which 
revealed three separate races of trout 
within one water (Gillaroo, Ferox. and 
Sonaghen), remains the benchmark in 
trout genetic studies.

Today, with government environmental 
policies moving toward maintaining bio­
diversity and the recognition/protection 
of native species which are under threat, 
the brown trout must surely come in from 
the cold. Rare species such as golden 
eagle, pine marten, corncrake, bittern or 
red squirrel gain immensely from their 
scarcity and enjoy obvious status in the 
natural world. It's time for trout to gain 
similar acknowledgement. For innumer­
able years’ our silent unseen beautiful

friends have been open to attack on all 
sides from man-made hells like habitat 
degradation, unregulated additions of 
alien fish species, overfishing and a lack 
of proper legal controls. The classifying of 
distinct native trout populations (as 
opposed to naturalised stocked brown 
trout) opens the door for better conser­
vation of the fish species.

Combined effort
Both the Salmon & Trout Association 

Scotland and The Fishmongers' Com­
pany have recognised that one way to 
achieve better protection of brown trout is 
to facilitate the categorising of these 
often fragile unusual trout populations. 
Both have joined forces with Highland 
Council and Scottish Natural Heritage in 
sponsoring such a research project in the 
northern highlands initiated by the 
Caithness & Sutherland Trout Angling 
group (CASTAG). The results from this 
survey, which is being carried out by the 
Freshwater Fisheries Lab, Pitlochry under 
the guidance of Dr Andy Walker, will be 
incorporated in a wider genetic survey of 
brown trout populations.

It is only when we can turn round and 
hold up the hard evidence that native, ie 
true Scottish, English, Irish or Welsh trout 
populations, do indeed exist and that 
biodiversity of the species must be main­
tained, that we can begin to convince 
government to do something about it. ■

Without a doubt, 
most trout anglers 
want to see their 

beloved fish nurtured 
and conserved but 
all too often it is a 

case of the quick fix, 
rather than any 

well-thought-out, 
long-term plan

3 4  The Sa lm on  & Trout A s s o c ia t io n  R ev iew  2000
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1990 edition of the American Fisheries Society’s List of Common and Scientific Names of Fishes. 

The American Fisheries Society’s classification recognizes the Gila and Apache trout as two 

separate species and the California golden trout as a separate species.

Attempts to classify all the divergences associated with the “rainbow trout” branch of 

Pacific trout evolution will lack unanimous agreement. Different people with different species 

concepts and with different views on classification will come up with different classifications of 

species and subspecies. Any classification of rainbow trout and all of the divergent evolutionary 

lines associated with Q. mvkiss. will, to a large extent, be arbitrary.

What should be emphasized in relation to conservation of biodiversity is that we should 

attempt to preserve as full a range of diversity as possible, and not be overly concerned how or if 

this diversity is formally described as species or subspecies. The greater the range of diversity, the 

greater are the options for continued existence and evolution into the future when a species is 

exposed to changing environments.

9





cut geographical boundaries that could provide a basis for partitioning a species into subspecies.

On the other hand, the cutthroat trout species O. clarki. except for one subspecies, is 

restricted to freshwater and broadly distributed in western North America in many river basins 

from California to Alaska, and inland to east of the Continental Divide. This distribution has 

limited or long blocked connections among cutthroat trout of different drainage basins. Some 

subspecies of cutthroat trout are long isolated (perhaps a million years) from other subspecies of 

the species. This type of species evolution, by fragmentation and long isolation delimited by 

geographical boundaries, allows for intraspecific diversity to be partitioned into subspecies.

Perhaps toward the end of the Pliocene period ©f a separation of a common ancestor into 

two evolutionary lines occurred. One line became the cutthroat trout species, the other the 

rainbow trout species, O. mvkiss. O. mvkiss is a controversial species. The problem arises when 

several evolutionary lines branched off, became isolated and strongly differentiated from typical ^ 

rainbow trout. Several of these evolutionary lines are associated with the Gulf of California.
K —  ““ ' .... 1 """ "s

These include the Gila and Apache trout of New Mexico and Arizona. Mexican golden trout, and 

other rainbow-like trout native to river basins tributary to the Gulf of California in northwestern 

Mexico. Classification of this diversity, long diverged from the main evolutionary stem leading to
or

rainbow trout, could be arranged as several full speciesj^). mvkiss depending on one’s philosophy 

of classification. For this guide, a middle ground is followed. The Gila and Apache trout are 

considered as two subspecies of the species O. gilae. The Mexican golden trout is classified as a 

full species O. chrvsogaster and populations north and south of the native range of O. 

chrvsogaster are treated as undescribed subspecies of O. mvkiss. The California golden trout is
- ■ -i. _______/-<, .. j ;-" • ■ s.

considered a subspecies, O. mvkiss aguabonita. This classification somewhat differs from the

8
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billion chum salmon fry, resulting in a return of adults of about 20 to 50 million, depending on 

ocean productivity. About 1.5 billion pink and chum salmon fry are released in the Russian Far 

East. Ocean ranching in Alaska also releases about 1.5 billion newly hatched fry of pink and 

chum salmon.

Most pink and chum salmon are canned or processed in other ways. Most salmon 

purchased in markets or eaten in restaurants are from “ocean farming”. Farmed salmon are raised 

in large pens sited in protected bays or fjords. World production of pen, or cage-cultured, salmon 

should well exceed a billion pounds in 2000. Most of the farm-reared salmon is Atlantic salmon 

Salmo salar (about 90% or more of the total). Chinook and coho salmon make up most of the 

rest of farm-reared salmon production. Atlantic salmon, chinook salmon, and coho salmon

command a considerably higher market price than do pink or chum salmon. s

The species of Oncorhvnchus vary from “good” species that generate no controversy

concerning their classification to controversial species that lack agreement among taxonomists as 

to how many species and/or subspecies should be recognized. This difference between 

noncontroversial species and controversial species can be explained by the degree of anadromy 

present in a species (how much of life spent in ocean). The five species of Pacific salmon exhibit 

the greatest degree of anadromy of all salmonid fishes. By occasional straying of salmon from 

river to river, a degree of continuity connectedness occurs among populations throughout the 

range of the species. That is, throughout the range of the species of Pacific salmon, no long term 

isolation (since before the last glaciation, or about 1000,000 years or more) has occurred among 

populations of different geographical regions. The diversity within Pacific salmon species 

(intraspecific diversity) is not partitioned of compartmentalized into discrete groupings with clear-

7
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lore or bait used. Catches must, be verifiable at site they were weighed.

Groups scurry to save

DAVE
STREGE
OUTDOORS

Anglers heading up to the 
Eastern Sierra trout opener 
Saturday wilLfind area waters 
stocked with the usual allot­
ment of fish. On the surface, 
normalcy prevails.

Yet the at­
mosphere be­
hind the 
scenes is any­
thing but 
business as 
usual — not 
with the state 
hatchery sys­
tem  having 
taken a $2.6 
million cut as 
a result of the 

state's budget deficit.
Plans are on the drawing 

board to help save the hatch­
ery system. Mono and Inyo 
county officials, local busi­
nesses and politicians are ral­
lying to ensure future trout 
seasons have plenty of fish for 
visiting anglers*

Among the latest develop­
ments;
•  A trout hatchery bill: As­
semblyman Dave Cogdiil, 
R-Modesto, has reintroduced 
a hatchery bill that would re­
quire a percentage of revenue 
from fishing license sales go to 
help fund the hatchery sys­
tem.

Assembly Bill 2280 is simi­
lar to AB 590, which died last 
fall in the appropriations com­
mittee. The most significant 
change is that the old bill dedi­
cated 45 percent to hatcher­
ies. The new bill leaves the 
percentage to be determined. 
The bill just passed into the 
appropriations committee.

Cogdili is asking anglers for 
letters of support. For more

details, visit www.as- 
sembly.ca.gov/cogdill or
www.storm-
source.org/ab2280/index.php.
•  Making an IMPACT; The 
Inyo Mono Preservation And 
Culture of Trout (IMPACT) 
has just been established by 
the Mono County Fisheries 
Commission. Its mission state­
ment is Hio  fight for adequate 
support of state hatcheries $ 
and wild trout programs, and 
(to) fund the production and 
distribution of more and 
larger fish from private 
sources."

Neil McCarroll, chairman of 
the fisheries commission, said/ 
the association will help get lo­
cal business and resort own­
ers involved and contributing g 
to fishing enhancement in the 
Eastern: Sierra. Businesses 
can join for $100 a year and in­
dividuals for $85 a year.

John Frederickson of Crow­
ley Fish Camp said the hope is  
for the association to eventu­
ally become as powerful politi- 

l cally as United Anglers of 
Southern California has be­
come, funding a lobbyist in 
Sacramento and an attorney ;

Brochures about the associ­
ation are being printed and 
will be distributed throughout gj 
the Eastern Sieixa two weeks 
after the opener, McCarroll 
said.

There wasn't time to get 
them out sooner, but anyway 
McCarroll said, “it's next year 
we're worried about and 
working toward."

For more details, call Avery 
Gilleland at (530) 495-2121.
•  Bridgeport trout event: The 
inaugural Bridgeport Trout 
.Tournament is being planned

for Oct. 2. It is designed to 
help the area's fish-enhance­
ment program.

Skip Baker of Oranges 
owner of Big Meadow Lodge 
in Bridgeport, is co-chairman 
of the event, which will feature 
divisions for bait, fly-fishing 
and kids. Entry fees will Yh 
$40 for adults and $20 foj 
kids.

Baker said the proceeds wil 
go toward tljp purchase o 
trout from private hatcherie? 
for stocking in area water) 
such as Twin Lakes, Bridge 
port Reservoir, Virginia lakes 
East Walker River and Rob 
inson Creek.

He said he hopes the even 
will becom e as popular as th  
Double Haul in the Fall tom  
nament put on by W ester 
Outdoor News in Septembe 
on Crowley Lake. Baker sat 
WON is sponsoring the even
* Sierra: Trout Foundatioi 
The private hatchery estat 
lished a few years ago b 
Mono County will be plantin
20.000 pounds of 1.5-poiuj 
rainbows th is season, Ste\ 
Marti of the foundation said 
plans to increase trout pr« 
duction next year to 50,OC 
pounds, upwards to 60,000; 
two years and ultimately 3
100.000 pounds. vis
www.sierratroiit.com. §
•  Hot Creek Hatchery Fou 
dation; A  cooperative effo 
between the Department 
Fish and Game and Tim i  
pers, who owns a priva 
hatchery and stocks sever 
waters in the Eastern Sien  
is currently being worked o 
under which* the foundati 
and DFG will split the costs 
keep Hot Creek Hatche

n m :

http://www.as-sembly.ca.gov/cogdill
http://www.as-sembly.ca.gov/cogdill
http://www.sierratroiit.com
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jpiave - Stripers fair to gooo.
|ow Beach -  A few stripers to 28-0 show* 
|at night.

show- She will ski non-stop 23 
miles from Long Beach Har­
bor to Newport Beach Pier at 
8 a.m. Wednesday.

The Southern California 
Marine Association Boat 
Show at the Dunes in Newport 
Beach is Wednesday-May 2.

Honrs are noon-9 p.m.

weekdays, 10 a.m.-9 p.m. Sat­
urday and 10 a.m.-6 p.m. Sun- 
day. Admission is $10, kids 12 
and under free. Visit 
www.scma.coin.

pn.
^Meanwhile, the future of Al- 
lrsf hatchery remains un- 
|rtain. Since the New Zea- 
Jid mud snail was found in 
|e waters of his hatchery, AI- 
jrs can only stock his trout in 
Iters that have the snail 

Pleasant Valley 
^servoir and Crowley Lake). 
fLike the hatchery issue, the 
jud snail is an on-going con- 
§rn.Stay tuned.
| Everest climb: John Rost, 40, 
{Huntington Beach is the lat- 
ft Orange Coimty climber at- 
fmpting to scale Moimt Ever-

CONTACT THE WRITER: 
(714) 796-7809 or 

dstrege@ocregister.com

50Rds • FMJ
180 d r*  Made lit Russia□UTD0QRSM&N Iwww. turners .com

l#40FM]

I
'tost and his expedition 
ched base camp on Sat- 
ay and this week began the 
limatization process, 
ich takes a few weeks be- 
* the summit try.

■
looting event: The 23rd an- 
End of the Trail World 

mpionship of Cowboy Ac- 
Ibn shooting and Wild West 
pbilee is Wednesday-May 2 at

I
iahauge's Ranch in Norco.
It draws more than 800 au- 
entically dressed eompet- 

tors from around the world. |t  
I also billed as the greatest 
wild West show since the days 
If Buffalo Bill.II Live entertainment, stunt
fcows, trick roping, seminars, 
fony rides, petting zoo and 
pouting competitions are 
imong the festivities.

I Admission is $10 daily, kids 
l and under free. Parking is 
5, Hours are 9 a.m.-6 p.m. 

>11 (714) 694-1800 or visit 
hWMssftetxom.
I Boat show: Mary Murphy, 
16, of Los Alamitos will again 
he atop a hydrofoil water ski 
|o promote the latest boat

•  115 G t •  FMJ

Fixed Sights «e aptsa
Two 10 Rd M ags

B g m in g to n

New 7-Shot Capacity »12 Ga. 3” Mag. 
Black Synthetic? Stock * Iff* Bead Sight

#jRil090-N

20.9“ Band •OnelORdL Magazine 
Accepts All Standard AK Dbl. Stack Mags

The Plano 1259 Is A Huge Over And Under Tackle Box.
ft Haft !*»*«:«!!!''; 3«tV.$*ora«i& It Has Room
To Hang Up To 48 Assarted Baits A* Weil As Plenty Of J
Divided Trays. It Will Also Hold Up To A
5-3650Utility Boxes And It Cocnes
With 1-3650 Utility Box J  J g n  V

IMIS
ihe New Caliiomian Micro 
Light Rods Are Ideal 
For 1-6# Line.
Availabfe fat 2  3 W  Models 
Which Are Great For 
Small Areas Or For Any Ot 
Your Ultralight Fishing. (

puns * ammo • wnm nm i rmrmrmi gfti Ft h m I
SIGNIJP NOW! ANDGiTTHEWEEKLY AOS UIA jE-MAIL ASSOLUJiLY FREE! 

JUST GO TO WWW.TORNERS.COM AND CLICK ON THE SUBSCRIPTIONS BUTTON!

SPECIAL
PURGHASE

WE BUY, SJEU 
& CONSIGN

used gunsi

ft RESEDA SAN MARGOS 
(818) 996-5033* |  (760) 741-1570

CHINO CALL FOR HOURS 
,(909)590-7225 JCEARNY MESA 
Moti-Fri** 10-7 |8S8)2i78-8005---Cot.Qnni.i n_R . , ' '

Sale prices effective April 22 - April 28,2004. Sixty day layaway available : 
(Himostfen&Notrê mahlerOTfsintdermŜ t̂itireliinitedNoraindteds, 
AU stores open 7 days. Men.-Fri. 10-9, Sat 10-6, Sun 10-6, except as noted

WEST COVINA 
(626) 858-8948*

SAN BERNARDINO ORANGE 
(909) 388-109J) / (714) 9t4-0600?,

RIVERSIDE
(909)351-1190

1 NORWALK SOUTH BAY 
(562) 929-4056 (310) 214-8724

FOUNTAIN VALLEY 
(714)965-5151

i  SIGNAL HILL ‘ ■ PASADENA > 
(562)424-8628 (626)578-0155

j Iî vyu, ... * -..------ ...

Thurs. | 12:21 2.5 12:39 0.2 > 5:45 4.1 7*24 4.3

i  .  m .  •  -A s j m }

" W0Z ‘SZ iudy ‘ifepsjnqj, | g  SJJOdS

http://www.scma.coin
mailto:dstrege@ocregister.com
http://WWW.TORNERS.COM
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Comment on Pascual et al., First documented case of anadromy in a population of 
introduced rainbow trout in Patagonia, Argentina.

Transactions of the American Fisheries Society 130: 53-67

This paper contributes important information on the basis for anadromous and resident 

life history forms of Oncorhynchus mykiss introduced into a new environment. I agree with the 

authors that this is phenomenon well-deserving of “further research”. My comments concern 

two points that I believe can contribute to any further research. The first point concerns the 

possible range of diversity of rainbow trout that were introduced into the Rio Santa Cruz, and 

this relates to the origins of O. mykiss that were propagated and distributed during the early 

1900s. The McCloud River was not the sole or even the first source of rainbow trout used in 

early propagation. The second point concerns the conclusion of no reproductive isolation 

between anadromous and resident life history forms in the Rio Santa Cruz and its implications. I 

suggest an alternative nongenetic method for testing this hypothesis.

The assumption that the origin of virtually all hatchery rainbow trout can be traced to the 

McCloud River has persisted in the literature for more than 100 years. The authors state (p.57): 

“All early shipments of rainbow trout and Pacific salmon, including those directed to the Santa 

Cruz Hatchery, came directly from California (citations). At that time, most of the eggs exported 

by the United States were obtained from the Baird Hatchery on the McCloud River in California 

(Scott et al. 1978). The Scott et al. paper concerns the documentation of the origin of the 

rainbow trout of New Zealand. These authors wrote: “With few exceptions, American fisheries 

literature has perpetuated the belief that Baird Station on the McCloud River in California was 

the source of nearly all exports of rainbow trout eggs to other countries including New Zealand.” 

They cite Dollar and Katz (1964) who stated: “From these McCloud River trout have been 

developed most of the hatchery trout stocks used today in the U.S. Europe, New Zealand and 

other countries.”

I



Scott et al. (1978) discovered that New Zealand rainbow trout are derived from an 1883 

shipment of eggs from a private hatchery that was propagating steelhead from Sonoma Creek, 

California. In regard to the Rio Santa Cruz trout, it is interesting to note that the descendents of— 

the Sonoma Creek steelhead became resident rainbow trout in New Zealand. New Zealand does 

have anadromous introduced populations of Chinook salmon Oncorhynchus tshawytscha and sea- 

run brown trout Salmo trutta but no steelhead. Scott et al. (1978) did mention that on the island 

of Tasmania, the stocking of rainbow trout in rivers with access to the sea was terminated 

because the stocked fish were lost to seaward migration.

A brief summary of the early propagation of rainbow trout is given in my western tout 

monograph (Behnke 1992) with further details and citations given in Behnke (1990). My 

sources are the comments of Livingston Stone found in the annual reports of the U.S. Fish 

Commissioner from the first report of 1872-73 to the 1888 report, and information on

propagation and distribution found in the biennial reports of the State Board of California Fish 

Commissioners from the first report of 1870-71 to the 1888-1890 report.

Propagation of rainbow trout from the McCloud River drainage began in 1877 when J.B. 

Campbell and Myron Green (assistant to Livingston Stone) began propagating rainbow trout on 

Campbell Creek, a tributary to the McCloud River, on Campbell’s property. These eggs were 

supplied to the California Acclimatization Society for hatching and distribution. It is not known 

if the eggs were taken from resident rainbow trout, steelhead, or both.

The U.S. Fish Commission’s involvement with rainbow trout propagation at the Baird 

Station began in 1880 at Crooks Creek (later Greens Creek) on the McCloud. This operation 

lasted until 1888. During this time, about 2.6 million eggs where shipped to state and federal 

hatcheries for distribution and for the establishment of brood stocks. Thus, shipments of rainbow 

trout eggs to Argentina beginning in 1905 did not come directly from the Baird Station.

Z



August 16, 1983

(707) jj643-57 8 5 t § ^ ^ V - :
Dr. Ray Simon 
U. S. Pish & Wildlife Ser 
Fish Research Laboratory 
Leetown, Route 3, Box 40E 
Kearneysville, West Virgi

Dear Dr. Simon

Bjirpnje! We have 43 small steelhead from Sdnoma Creek
3 to 7 ̂  captured vby electroshockihg ̂ y  Bil:if Cox; Cali
Department pf Fishv£.-Game biologist artAugust-^!; He ob 
a surprisingly good population of smaJ|l steeiKead.

^he fish came from the reach above;Kenwood, well upstrei 
Enclosed is Bill's card- in case" XaTTMS! a f P i 4* ta >r4*v:'i'V%- « JL

Jp : j I tried to phone you today, but yo 
( K  i ar? being kept frozen. On checkin 
t'\ I Flight 50 direct from San Francisc 
s ’ I International at 4;45 p m .

m S |  for y°u next Wednesday, August 24.

5 ; United also has a flightvto Dulles
5  Western one at 5:50 AM. If you wi

trul

HLJ/aj HerijfeFt/
CC: Cox, Rawstroi^,0 | | g | S . Sfehley
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| HC - 1 'TO* §X isthem ost
“trout-like” o f all the species o f char. Its life history, 
ecology, and habitat are more similar to rainbow 
trout and brown trout than to any species of Salve- 
linns. Although its water temperature preference is 
lower than that o f brown trout and rainbow trout, 
Salvdinusfontinalis is the most warm-adapted, 
most thermally tolerant and more generalist (least 
specialized) species o f char.

b i o l o g y  Brook trout spawn in the fall, typically 
in October or November. Most spawning occurs in 
streams, similar to rainbow and brown trout 
In lakes, brook trout may spawn on lake bottoms, 
successfully reproducing where other species of 
trout cannot In a typical small stream population, 
brook trout will sexually mature and spawn at a 
young age o f one or two years. In dense, small 
stream populations, few live beyond three years. In

die northern part o f its range in Canada, however, 
in large rivers and lakes, brook trout may reach 
nine or ten years o f age and 9-10 pounds (4-4.5 
kg) in size. There are both hereditary (nature) and 
environmental (nurture) factors that influence 
age at maturity and maximum life span. The most 
extreme age recorded in brook trout concerns fish 
o f a hatchery strain that generally would not live 
more than three years. When stocked into a high 
elevation, a very cold lake with a sparse food 
supply in the Sierra Nevada of California, their life 
was greatly prolonged. The extreme conditions 
lowered metabolic rates to very low levels and 
greatly extended the life span. The last surviving 
brook trout recorded from this lake was 24 years 
old; about a six or seven fold increase over its 
normal maximum life span.

Brook trout, as with brown and rainbow trout, 
feed opportunistically. Under similar conditions

Sĉ î ĉ fn&̂ alvelhn̂ fbntinalis
Other common names: Eastern brook trout, 1 
char, speckled trout

Habitat: Clear, cool, freshwater streams; tid<: 
streams; rarely in saltwater

length: Adult in small streams 5-7 inches 
( lo N ^ q i i ) ;  averages12 inches (20 cm) in r 
and lakes; maximum 21 inches (52.5 cm).

.45 kg); maxi miWeight: 1,5-16 ounces (45 g 
14.5 pounds (6.6 kg).

3 years average; maximum 24 yLife span: 2- 
m h ig h  -a ltitu d e ®  tuitam lakes.

Diet: Chiefly aquatic invertebrates; smaller
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