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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 Afield's upcoming Trout
Fisher's 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,

Ww%/—\

Chnstina Wynn
Assistant to Editor in Chief & Publisher
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WILSON & SCRIBNER

A PROFESSIONAL LAW ASSOCIATION
BOB WILSON, ESQ.* THE WILSON BUILDING FAIRFIELD BRANCH OFFICE:
JERRY SCRIBNER, ESQ. 1725 CAPITOL AVENUE 710 MISSOURI STREET
BROOKS ELLISON, ESQ. SACRAMENTO, CALIFORNIA 95814 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

Fortecolil iins) i Colorades 0523

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 20,000 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.

The problem, as I see it, is finding those streams
or stream segments to satisfy the 25 miles requirement of
my bill. 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. 1In 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
VS BE1I008

Another area that concerns me is your apparent bias
againstiMroutunl imited i our il et te rio il guila e g 8t o
me certainly has an anti Trout Unlimited tone, especially
Youriicomment fand@n iquote st Tiihiaved found ‘thatscal S Trioutiis
the only organization with people who read, understand and
effectively use the information I supply". The obvious
implication is that Trout Unlimited is'an ordanization
with people who do not read and understand scientific
information. Your  anti' TroutsiUnlamiked bias is dronic 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
letiterse ot Aprile? ichandlign Ly &9 ialio 8B NE 1 the 1) Wil
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
eome o f g iy S0 el 98 ithisiBd T admi b asedil onidpasit
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.

Sincerely, °

W

BO ILSON

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

Robert Herbst, Executive Director, Trout Unlimited
Urbie Nash, Director, Trout Unlimited

Allen Pienkowski, Director, Trout Unlimited

Gary Widman, Director, Trout Unlimited




University

Department of Fishery and
Wildlife Biology
Fort Collins, Colorado 80523

duily =2 O3

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 organizationgl labels 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
regulations and of their use and misuse in fisheries managen
Currently, I am supervising a graduate student, who is also a C
Division of Wildlife biologist, working on a research proj to develop
a state-of-the-art computer model to better predict what waters (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 projectia sl can assure you that .a
special regulations fisheries, if done right s notia simple natter,

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 belijeve
it is based on evidence, understanding and good judgement.

I will enclose a copy of a Tetter I wrote to George Griffi
(founder of TU) last summer. It relates to my testimony ag
founded position of a powerful group of fly fishers who inf
Michigan Natural Resource Commissioners to ignore and overric
factual evidence developed over many years of study by their
professional biologists. To me, the situation was analogous
hospital board of directors overruling the advice of their i
doctors on the treatment of disease. My testimony (which resu 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
use "its own initiatives" and not duplicate the initiatives of others, is
curious. This statement needs clarification. I would Tike to know why

it was inserted?

Thank you for taking the time to explain your point of view.
forward to an amicableyfor AB 1098,
\_ e Se Tiow \ g
Sincerely,

Robert J. Behnke
Professor, Fishery Biology

RJB/gm

enclosures




Coﬁog(zg

Department of Fishery and
Wildlife Biology
Fort Collins, Colorado 80523

20 April 1987

Mr. Richard May

California Trout APR 28 98
870 Market St. #859 7
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 belijef 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 1ikely 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 driout'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
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,

7206

Robert J. Behnke
Professor, Eishery Biology
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WILSON & SCRIBNER

A PROFESSIONAL LAW ASSOCIATION
BOB WILSON, ESQ.* THE WILSON BUILDING FAIRFIELD BRANCH OFFICE:
JERRY SCRIBNER, ESQ. 1725 CAPITOL AVENUE 710 MISSOURI STREET
BROOKS ELLISON, ESQ. SACRAMENTO, CALIFORNIA 95814 FAIRFIELD, CA 94533
(707) 4254390

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

June 24, 1987

Professor Robert J. Behnke

COLORADO STATE UNIVERSITY

Department of Fishery & Wildlife Biology
EorERcoliliiins N colionr doMsi528

Dear Professor Behnke:

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

As you may know, I served in the California Senate and was
the author in 1979 of SB"192%- the¥Treukt and Stcelhead
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 tofme

AB 1098 would gut SB 192 and make it meaningless! 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 poinkting out how AB 1098 wouldi'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 cateh o™ linited 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 Acklsifirstilidted 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
dccessible ko 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). 1If 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! 1Increased 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. 1In 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
DEG. ' Iticertainly wouldidol that, Includingithe 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 thatibilii ‘andiothers) luikieditt i the Act ‘couldigo
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? 1Is there something about "initiatives" proposed by
someone outside the Department that justifies a prohibition
on ithei'r use?  This HisHalcUrious iprovisioniand again iEiis
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
Eolnulil iy 8

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.

Respectfully,

JE
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January 22, 1‘996

Dr. Robert J. Behnke

Department of Fishery and Wildlife Biology
Colorado State University

Fort Collins, Colorado 80523

Dear Bob,

Thanks for the cepy of vour 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 | 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 | know, the relevant science has not been very stellar. Given the
huge amount of restoration work needed-in this couniry, 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,
Gl

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
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February 18, 1997

Dr. Catherine Carlson

The University College of the Cariboo
Kamieops, 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). Itis
surprising that so many of the general public would be informed on such an issue. | 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 | 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/.w‘égtnot understood or appreciated
by the people involved in New England salmon restoration. Although | am not personally
familiar with the administrative structure of New England salmon restoration, | 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.

| 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. | 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. | 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). | was at the
Seattle Sportsman’s show (we had a booth on Kamchatka), Saturday, February 8. If | had
known, | 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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Dr. Catherine Carlson

Department of Social and Environmental Studies
University College of the Cariboo

Kamloops, British Columbia V2C 5N3

CANADA

Dear Dr. Carlson:

| 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, | 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 come about
unless conventional wisdom and the status quo are vigorously challenged.

| 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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genetic evidence for stock divergence, "As far as I know, no genetic clock has been property

calibrated for fishes, and all estimates of time since the divergence of populations are
speculation.”

I have never felt that it is my role (or expertise), as an archaeclogist, to evalvate public
policy on salmon restoration; but as a citizen of the United States, I can legitimately ask about
the way in which public tax dollaxs are speat to “protect” and "enhance” salmon, including the
building of research facilities named after prominent politicians at the expeasc of other,
possibly more real, environmental problems in archaealogical and fisheries science. My:
inter-disciplinary research suggests that salmon restoration is an expensive experiment with
little hope of returns in the post-Linle Ice Age climate. In attempting to understand why it is
that salmon regtoration continues in its rat of failed anempis since 1870, Ihave come to
understand the social role of spontsfishing 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 comment that states that, *For a connoissenr of the arts [read 'noble sportsfishermen”,
such comparison valuation [between wild and hatchery reared salmon) would be simple: an
ariginal 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."”
Don't get me wrong, however - I'm not against sportsfishing, My grandparents were avid
salmon sportsfishers; I learned to tie flies at the age of twelve; and my brother, one of the best
steelhead fishermen in B.C., runs 2 sports salmon fishing business whese I too have
experienced the sing of the reel. It's the reinvention of Nature that I find problemmatic,

Cathering Carlson, Ph.D.

Archaeology Program Director,

Dept. of Social and Environmental Studies,

University College of the Cariboo,

Kamloops, British Columbia V2C SN3

Tel: 604-828-5376 Fax: 604-371-5510 email: ccarlson @carboo.be.ca
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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 ignered in archaeolegical studies,

| 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 | 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 or Atlantic glacial
refugium for fishes). The scale is far from perfect and as an archaeologist with a
specialty in fish remains, | assume you are more knowledgeable in scale
identification than | 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 poliution, we can assumme frorr your 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.

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 | 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 availabte. | 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, |
use indirect evidence of genetic divergence. | cited a consistent difference in
chromosome numbers between North American and European salmon to argue for
a preglacial timing. You cite a 1989 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 1,000 to 10,000 years ago.
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| 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 glamat:on and they persisted in one or more refuge
sites during glaciation). —

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 1985, 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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| 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.

| 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 | have for total production of cage-cultured Atlantic salmon indicate a
1995 world output of about one billion pounds (ldaho 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.

| hope you take my comments as intended, in a helpful, not agonistic manner. |
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 Carlson

University Callege of the Cariboo
It was more than & little fmitating to find Mr. Behnke implying that my motivations are
no't o advance scholarship, but to "get attention” by proposing "outrageously wrongheaded”
explanations for the demise of Atlantic salmon in New England. 1have given seminars over
the years to salmon restoration biologists, sent them reprints of my dissertation and articles,

have had telephone calls from heads of state and federal agencies concerned with salmon
restoration, and have been interviewed by the media; -- but always there ate attempts to ignore
my research because of the political implications, the monies and careers at stake, .and the
inability of applied science 10 sdminister skepticism or seXf-eriticism. Iknow that I am as
popular as a "sknnk at  tea party” in salmon restoration circles, as one retired biologist recently
wrote to me in support of my research. I welcome new ideas that would support or refute my
science, but unfortunately Mr, Behnke dozs not do that, ?

Mr. Behnke's primary ¢riticism of my research is that my explanation for the lack of
salmon bones in Indian middens jgnores the soil conditions in New England that are too acidic
10 preserve salmon bones. He quotes Dennis Stanford, an archagologist' who works with
mammoth and bison boe sites on the Great Plains that, “itis possible that bone remains once
existed in New England but have since disintegrated.” My 1992 Ph.D. dissertation from the
University of Massachuetts at Amherst addresses this question, and it is absolutely true that in
acidic soils you don't get good bane preservation. However, as any archaeological texthook
attests, one of the best types of archaeological site for bone prcsc.rvation is shell middens with
alkaline soils cansed from the leaching of calejum carbonats. The excellent preservation of fish
bones in New England is demonstrated by the fact that from the 75 sites in New England that I
analyzed (most of which are shell middens), the bones of over 40 species of 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-canned salmon in a pressore
cooker under far greater heat than an abotiginal stéw or smoke fire. One of the reasons that T .
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" combined species salmon run in the Fraser River in British Columbia, where even in a sitnation
of declining stocks, there were approximately 20 million fish for this single river system.
However, even if salmon were not as abundant as the secondary historical accounts

suggest, salmon were, nonetheless, present historically, and this is a quantitative Jeap over the
prehistoric record. Since the kistorical presence of salmon indicates that environmental
conditions must have provided favorable salmon habitat, [ investigated climate records of the
historic period and discovered that the Colonial period corresponded with a temporary climatic
cooling called the Little Joe Age (AD 1450 - 1800). I proposed that because salmon are a cold
water species, the conditions during the Little Iee Age wonld have created favorable salmon
habitat, cansing a southern expansion of their range into the rivers of New England where they
had not been prehistarically. This neatly explains why there were no salmon bones in
archaeological sites (becanse conditions were 100 warm prior to the Liude Ice Age), but also
why we see them referenced in the historical accounts, During the warming trend that ended the
Little Ice Age (in the lawe 1700s), conditions became again unfavorable, and sigpiﬂcanﬂy, the

_extinction of the salmon cocresponds in time to the W
suggests thatit was climate change and not dam construction (which bappened historically ater
the fact of salmon decline), that was the cavse of salmon extinction. The salmon restoration

program bas failed to recognize that the salmon situation today is due to a complex set of
climatological variables, and less so with the effects of industrialization (dams and pollution).
Despite the fact that the palecntological record of fishes from the Pleistocene also shows
negative evidence for salmon, Mr. Behnke argues that this can be over-ruled because the
genetic evidence supports its presence before this last prehistoric glacial period. Since I imd
also proposed mechanisms for the colonization of North American rivers by stocks oxiginating
in Europe, and the potential for glacial refugia, I also reviewed genetic evidence of stock
divergence. Idiscussed this with Derlham Davxdson at Memorial University, who at the
tirge (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 of a very recent origin
(migration), within the last 1,000 years, of salmon to North America. More recently, in a letter

to me (1995), Dr. Robert Kendall (American Fisheres Society) noted that in regards to the
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disliked eating 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 out those bard little
(pressure cooked) bones.

Tn the Pacific Northwest, large quantities of salmon were traditionally fished by aboriginal
peoples as they schooled along the ocean shore before entering the rivers to spawn, and the
coastal shell middens contain large quantities of salmon bones; bat not so in New Englend.
Also on the Pacific Coast, aboriginal peoples harvested salmon once they entered the estuaries
and xivers, and the archaeological sites reflect this; but not so in New England. Even in some
sites in New England where dense middens of shell are absent (for example, the Turners Falls
site on the Comectictt River, the Eddy site at Amoskeag Falls on the Merrimack River, and
the Eddington Bend site on the Penobscot River), fish are preserved, probably because of the
saturation of the soils with organics and fish oil at these excellent shad fishing locations.

One conclusion of my research is that salmon were not present in prehistoric times.
However, I also noted thar the historical accounts tell a different story, Le., that salmon were
present during the Colonial period. Mr. Behnke quotes Steve Brooke as stating that, "We
know they [salmon] existed in large numbers duxing historic times,” (emphasis mine) but I
have axgued that we don't know that at all. Whereas salmon are noted in the historical accounts
of fish, their nambers are open 1o interpretation becanse the accounts are not quantitative, In
addition, there is the fact that the predictions of vast salmon runs of the past were based on
later 19th century histarical accounts of a secondary nature (Le., rewritten reguritations of
original 16th and 17th century primary documents), and that their nombers may have been
embe]lished because salmon was a high stams fish to the English and the early colonial
*promotors” of the region. Purthermore, there's additional'potenﬁal for "salmon inflation” in
the accounts becanse before Linnean classification, unfamiliar species were described in
European terms, such as the shad as "white §;aJmon.”

"Large" is also highly subjective and rélaﬁvc. By Mr. Behnke's estimates there were
500,000 salmon in the combined runs of New England during oprinoum time (although how he
arcives at this figure is unclear if the maximyms of the three largest rivers was only 170,000).
But even if 500,000 is reasonable, the amount is tiny compared with last year's (1995)
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University

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. | 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. | 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 1994--"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.




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, | 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). | assume this is a wild trout fishery supplemented
with catchable 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?

| 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 Scott" <gscott@chanticleer.net> .
To: "joe tomelleri” <joe@americanfishes.com>; "Robert Behnke" <rjsjpehnke@earthlink.net>

Sent: Friday, August 02, 2002 11:54 AM , ; e
Subject: PW Review RPleniawet s Gassd o S oo { RSNy

5 / 1o s E e n wegK/ ‘ri\c.y

Here's a starred review we've received from Publishers Weekly. It's the ebuiously dencr

most influential magazine of the book trade. It's a shame they got so Al b
much of the taxonomy wrong, but, I suppose it's understandable. ik e ik

comyppe nens i e,

Congrats, again.

Trout and Salmon of North America ~ ]
Robert J. Behnke, [iius. by Joseph R. Tomelieri, Foreword by Thomas
McGuane. Free Press $40 (384 p) ISBN 0-7432-2220-2

In ichthyology, the genus Oncorhynchus includes the world's 10 species _ i
of trout and salmon. To the everlasting thankfulness of America's 35
million anglers, North America is home to nine species of these elusive
and delicious fish (five salmon and four trout). Behnke (Native Trout of
Western North America), professor emeritus of fishery and wildlife
biology at Colorado State University, has brought his more than 50 years
of studying, and fishing for salmon and trout, to wonderful effect. He
provides readers with an authoritative compendium of the evolution,
biology, ecology, habitats, and behaviors of these prized game fish. A
capsule 'egend that includes scientific names, other common names,
habitat, size, life span, and diet accompanies each entry, amazingly
illustrated by Tomelleri (Fishes of the Central United States), whose
fish seem to shimmer on the pages. Habitat maps, which include coastal
waters, rivers, streams and lakes, are detailed and specific enough to

be taken on fishing excursions. The book includes a good deal of fishing
lore, as in the notations that describe the best flies, bait and lures

for specif.: types of fish and locales. Behnke also ponders some of the
more philosophical aspects of ecology and human responsibility for the
environment. Along with full and clearly written scientific

explanations, statistics and analysis, the author provides anecdotal and
historical details that make this not just a field guide, but a

fascinating read for those interested in the natural world. For the last
word on trout and salmon, look no further than this guide. (Oct.)

George Scott
Editor-in-Chief
CHANTICLEER PRESS
665 Broadway, Suite 1001
New York, NY 10012

“Tel. 212-358-7025

8/2/2002
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“Robert Behnke has given the trout and salmon of
North America a plurality of remarkable voices; J oseph Tomelleri has

enabled us, astoundingly, to see them.”

—FROM THE FOREWORD BY THOMAS McGUANE,
AUTHOR OF The Longest Silence

PRAISE FOR
T'rout and Salmon of North America

“In this beautifu! 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 inlove.”

—JAMES PROSEK, AUT: OR AND
ILLUSTRATOR OF Trout

“Along 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.”

—Ni1ck LYONS, AUTHOR OF Full Creel

NATURE

.5‘14 000
il
|
li!l
|
7463"222204'

978[0
ISBN 0-7432-2220-2

“Ican’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 agnd |
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.”

—JOHN GIERACH, AUTHOR OF
Death, Taxes, and Leaky Waders

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

—DAvID AL1EN SIBLEY,
AUTHOR AND ILLUSTRATOR
oF The Sibley Guide to Birds
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The Nature and Nurture of Trout Behavior \ ¢/ i ! . )\\7}\53/
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 of 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 of 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 of the
conference was the announcement that a German hatchery strain of rainbow trout (the Hofer strain) has a
high resistance to whirling disease, comparable to that of ths 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 of rainbow trout to Europe provided a broad base on which natural and
artificial selection could operate. Wild, self-reproducing populations of rainbow trout coexisting with
brown trout and whirling disease have long been established in several rivers of 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-sustaining/populations with coexisting brown trout, the wild rainbow
trout, long subjected to natural selection as se f-sustaining populations in European waters should be the
predominant focus of “further research.” - 5 L LTRG S
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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
uiinagement 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.

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 of the southern hemisphere, has no native species of 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
populations of __}_qﬂrpvgﬁfrﬁl‘&ecame established in New Zealand. The early literature claimed that resident
————brown trout (the ¢Brook trout” of Europe) became sea trout after their introduction into new environments.
W }/ That is, “nurture, ™the-exposure to new environmental conditions, caused a change in life history and
b behavior. Critical examination of the records of introductions concluded that the New Zealand sea trout are
i derived from sea trout stocks imported from England—the hereditary basis for migration behavior was

N At retained in the introduced populations.
XV

\ @:,‘\f'«' - On the other hand, according w the best evidence, all New Zealand rainbow trout can trace their origin to
v - - an 1883 importation of steelhead from Sonoma Creek, a tributary to San Francisco Bay. No steelhead runs
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ever developed; all New Zealand rainbow trout live their éqtire lives in freshwater. Is this an example of

“nurture” in a new environment, without genetic cha %ﬂbly not, but New Zealand rainbow trout do

illustrate the complexities of attempting to unravel ﬁwas of the nature vs. nurture controversy.

After hatchery propagation developed, rainbow tro idely stocked in New Zealand. In many rivers

the introduc@%é;aiwxb@.ﬁ/s smolted, went to sea, and were never seen again. In other rivers, particularly North 4

_Islarid rivers tfibutaryto large lakes, rainbow trout flourished and attained a large size—comparable to the e,\,feci

establishment of “fresh water” steelhead in the Great Lakes. cam S7y €e .

It is also likely that natural selection rapidly occurred. Any New Zealand rainbow tfout migrating to’sea
never returned and their genes for migration to marine waters were eliminatecl Te): 1

5 ] e
Hereditary changes in life history have occurred in Chinook salmon introduced in New Zealand in less
than 100 years. From 1875 through the early 1900s several introductions of Chinook salmon were made.
Anadromous runs became established in several rivers on tie South Island. These runs in different rivers
evolved different life histories, such as timing of runs and times of spawning, under natural selection,
adapting each population to specific environments.

New Zealand Chinook salmon are the only known example of long-term persistence of an anadromous
salmon introduced outside of 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 of Sacramento Chinook covers only hundreds of miles along the California
and southern Oregon coasts. The eggs of Sacramento River Chinook shipped to New Zealand contained
the hereditary basis determining the extent of marine migration that “pre-adapted” them for establishing
self-sustaining populations on the other side of the world.

Brown trout exhibi: the greatest diversity of anadromous life histories of any species of trcut or salmon.
Most populations of 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 o. 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 for extended periods of 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-run 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-run
brown trout of 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 of trout and salmon was greatly




influenced by the writings of 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 an
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 of Fishery and Wildlife Biology at Colorado State University. His
book, Trout and Salmon of North America, will be published this fall (Simon & Schuster).
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computer says it all: “Northern
Fish and Game: 0.7 -
to Midwest anglers the

: people here

that some magncat number is

pe crunched and the state

a e"Davx’sjagam,” said Fran Rou-'

gl}q‘i’xsh, a supervisor in rugged Plu-
) unty, 250 miles-east of San

isco. :
1dents fear..that maglcal

er may have been reached ;
week, when state Fish and‘z;Portola are not pleased. - ..~

Department agents using

ﬁsh-stunmng probes pulled .
" from the lake in three :
ours That makes 36 caught since -

- =Non- natwe predator '

%3
eries from the fierce and fertil
i _pr da

October 1997 after a bitter %
e state ‘poured 60,000 -
- poison  powder. and”

0 ga ons of liquid chemicals

the 7-mile-long lake to eradl-wp‘
.cate the pike, which state ingdsti-"
galors believe were planted.by;an-. ..

wbo prlze th ke for its

: ' h
e s C1ty Hall'morker's- sary to prevent northern plke from

 erally agreed.

- used to come up here and get two
; _ to three fish at most. On rare days,

i Ca ornla now faces the same i
dilemma it confronted two years "
): how 1o protect the. state’s vast -

» publtc meetmg is planned Thurs-

ﬁghtmg quahtx .

The azure water tumed ‘an odd
shade of green and the fish died,
the pike as well as the trout. The

ocal fourist-based economy fal-

government,” said Roudebush, the

“They don’t trust government i
am government, and 1 don’t trust

county supervisor.

tered, the water remained tainted |
for months and residents were out- |
raged. State authorities said the ]
action was supported by the best’
* available science, and was neces- -

spreading into California’s rivers.
Pike experts m»other states gen-

- California later approved a $10
million settlement to resolve |
scores of local claims. The lake’s-
‘water. now. is perfectly safe to
drink; state scientists say,. ‘but
skeptlcal residents prefer newly_

i 1 Trouble Shooter Digital Network

Apply On Line 24 Hours a Day

‘ _»Mortgag”e Referral Service

A Proud Sponsor Of

Tom Martino’s

i Attention Homeowners
Put Your Home’s Equity to Work For You!

Consolidate Your High Monthly Expenses Into
ONE Affordabl: Payment Before Your Next
; -+ Bills Are Due!!

T WWW, F.qmtyRehef com

‘ 303-839-5626(LOAN)

dug municipal wells.. i

" After’ the lake was Téstocked ] ¥

- with a mxlhon trout tounsts res]
turned

Government not trusted

5 But now, "the pre are back —
‘game officials don’t know how —
"and the 2,300 residents of nearby

And with all the trout stocked in
‘the lake, some fishermen also are
leery of any threat to pmson the
lake again.

“T’d hate to see the pike get mto
the Feather River system, but I

I'd get the limit, Now, I catch
more;= big’ ‘planters’ . (stocked

< trout),” said Bryant Martin of Ap- |
. plegate as he displayed his catch. s

At a closed-door’ meeting, state‘j"
“and local experts considered op-

tions: that- included. electric nets

“the fish, which one official descrlb-
ed as “a kind of killer sun tan.” A

day.,

will be used.again that worries res-
1dents most

and using ultraviolet light to zap |}

ifs the possmlhty ‘that Jpoison
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LERPER 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, | would suggest that Dr. Behnke reconsider.

Dr. Behnke may be an expert in fisheries biology, but | 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 | have drawn
down on a deer with my bow and let down on the string. Had | released the
arrow, I'm quite sure | would have harvested the animal.

Christine Arena, 09:36 AM 7/29/99 , letter - Summer About Trout

Time spent in the woods is every bit as spiritual as time spent on th‘e

trout stream. Don't buy the slick propaganda churned out by the ammal'
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 ar}other war.
Stand up to these pervasive meddlers; they contribute nothing toward fish

or game habitat.

Ron Stresing :
South Milwaukee, Wisconsin
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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

Ce:

Bee:

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. | fail to grasp the logic of, or see,
any evidence in support of this contention.

The main point | tried to make is that, by European tradition,hunting and fishing as "blood sportsg’ 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.S. the 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. | 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'l
cite an example probably familiar to many anglers. While fishing for cutthroat trout in a lake, | hooked
a nice fish on an elk 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-

>

>|'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 | 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...
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hatchery fish are not equivalent to wild fish in fitness and the intent of ESA is to protect
wild, native populations from extinction. The NOAA politically appointed administrator
excised the recommendation of the scientific advisors as “inappropriate” (without
addressing the legal requirement of using the “best science” or explaining why the
science was “inappropriate”). The scientists were properly outraged and exposed the
government’s policy to manipulate and ignore science in a March 2004 issue of the
Jjournal Science.

NOAA set about to update the status of the 27 ESUs of Pacific salmon and
steelhead with inclusion of hatchery fish and resident rainbow trout in the ESUs. The
findings were published in the June 14, 2004 Federal Register. Up front is the statement
that ESA “requires NMFS to make listing determinations based solely on the best
scientific and commercial data available”. NOAA determined that hatchery fish and
resident fish would be included in the same ESU with wild fish if “only moderate genetic
differences” could be detected. The biologists writing the NOAA document that
appeared in the Federal Register did imply that “moderate genetic differences” might be
important. For steelhead, the fear was expressed that the anadromous (steelhead)
component of an ESU might become extinct if not given ESA protection. That is, doubts
were expressed that the resident rainbow trout component of the ESU could produce
steelhead. They admitted that there was a genetic basis for determining anadromous and
resident behavior. The NOAA biologists concluded that protection for all 27 ESUs
should be continued and denied the first spate of petitions to delist 15 of them. This is
laudable, but the politically directed policy of including hatchery fish and resident
populations with wild fish for determining the status of an ESU is ominous in light of the
court decision the ESUs cannot be subdivided.

In my opinion, the obvious fallacy of including hatchery and resident fish with
wild fish in ESUs can be demonstrated and documented by two issues if the ESA
requirement of using the best available science is enforced. The first concerns the term
“moderate genetic difference” as the basis to include hatchery and resident fish with wild
fish. This is an egregious example of “genetic reductionism”, an erroneous belief that all
significant differences in life history, morphology, and ecology can be accurately
evaluated from the degree of genetic differentiation detected by genetic analysis
(realizing that only a tiny fraction of an organisms DNA is sampled). For a better
understanding of this subject, I would cite a recent book by Jonathan Marks: What it
means to be 98% chimpanzee. The 2% difference in DNA between humans and
chimpanzees could be called “moderate”, but this moderate difference results in very
large and important differences between us and chimps. In contrast, Galaxias maculatus
is a small salmoniform fish found in Australia, New Zealand, and the Patagonian region
of South America. The South American populations have been isolated from Australian-
New Zealand populations for about 30 million years or more. Because this fish species
continued to fill the same niche throughout its range, it has not morphologically diverged
and is classified as a single species even though the genetic differentiation between South
American and Australian-New Zealand populations is about twice greater than between
humans and chimpanzees. At the other extreme, the cichlid fishes of Lake Victoria
Africa, have evolved into about 300 species representing different sizes, shapes, and
colors, each occupying a different niche. This rapid speciation has come about in about
12,000 years. The amount of genetic differentiation among the most diverse species is
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Political Science

My column in the spring 2004 Trout was titled: The Best Science. It concerned
how an ideologically based belief system can distort and selectively use “science” to
support a predetermined, but erroneous, conclusion that fish experience pain. One aspect
of a pro development political ideology, emanating from the highest levels of government
has been a strategy to weaken the Endangered Species Act (ESA) by delisting most or all
of the 27 groupings of ESA protected Pacific salmon and steelhead. The strategy is
designed to include hatchery fish with wild fish and resident rainbow trout with steelhead
for assessing abundance of the ESA protected groups. If this is accomplished, most of
the 27 protected salmon and steelhead groups, called evolutionarily significant units
(ESU), would be found to be so abundant that there would be no need for ESA
protection. If the best science is used to critically examine the basic question, if hatchery
fish are equivalent to wild fish in “fitness’ (survival to returning adults) and if resident
rainbow trout are equivalent to steelhead (rainbow trout populations produce steelhead
similar to steelhead populations), the answer is obvious; hatchery fish are not the
equivalent of wild fish and rainbow trout are not the equivalent of steelhead. If science is
ignored, distorted, or manipulated by “political science”, any predetermined conclusion is
possible. The predominance of political science in this matter was assured by appointing
anti ESA lobbyists to administrative positions to set policy and make decisions for
federal agencies dealing with environmental matters such as ESA policy. The National
Oceanic and Atmospheric Administration (NOAA) is in the Department of Commerce.
The fisheries division of NOAA, formerly known as the National Marine Fisheries
Service (NMFS), now designated as NOA A-Fisheries, has ESA jurisdiction for
anadromous fishes such as salmon and steelhead. The U.S. Fish and Wildlife Service
(USFWS) in the Department of 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 most of the 27 salmon and steelhead ESUs.
A problem began when NMFS included hatchery fish with wild fish in the same ESU but
treated them as separate categories. ESA protection was granted for wild fish but not
hatchery fish. This opened the door for a law suit to delist the Oregon coastal coho
salmon ESU in 2002. The argument was that because hatchery coho in the same ESU
were not considered in assessing abundance of the Oregon coastal coho ESU, NMFS was
in violation of ESA. The District court ruled in favor of the plaintiffs by determining that
NMEFS can not subdivide an ESU into separate categories. The door was now open to a
flood of similar law suits to include hatchery fish with wild fish and resident rainbow
trout with steelhead to estimate total abundance of ESUs. This conformed to the policy
of the administration and the NMFS did not appeal the courts decision. Before NMFS
could come up with new regulations that would redefine ESUs to protect only wild fish,
which was the original intent, appointed legal and policy advisors instructed NMFS to
include hatchery fish with wild fish and resident rainbow trout with steelhead in a
revision of ESUs. A blue ribbon panel of respected biologists and ecologists had been
acting as scientific advisors to NMFS, which under ESA is required to use “the best
available scientific data” in making ESA determination. These scientists strongly argued
that hatchery fish should not be included with wild fish in the same ESU because, clearly,
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less than occurring within the human species. Should all 300 or so species be treated as a
single ESU?

If the criteria of “moderate” genetic difference if consistently applied, the
delisting of several endangered species would occur. For example, the endangered pallid
sturgeon is “genetically identical” to the shovelnose sturgeon and the endangered
humpback chub and bonytail of the Colorado River are “genetically identical” to the
roundtail chub as determined by genetic analysis.

I have written several columns on the dangers of genetic reductionism. For
example, Genetics: double-edged sword (winter 2004), The nature and nurture of trout
behavior (autumn 2002), and What makes salmon and trout run (summer 2002). In 2002
I published a note in the Transactions of the American Fisheries Society commenting on
a previous article claiming that throughout their range, rainbow trout and steelhead do not
seem to be reproductively isolated. I anticipated the current problem when I wrote that
such a statement could be harmful by providing a “scientific” basis for anti ESA rhetoric.

The second issue concerns the definition of an ESU. The ESA defined “species”
to include subspecies and distinct population segments (DPS) that “interbreed when
mature”. The NMFS refined DPS onto ESU by requiring an ESU to be “substantially
reproductively isolated” and to be an “important component in the evolutionary legacy of
a species”. There are numerous publications that document substantial reproductive
isolation between rainbow trout and steelhead and between hatchery and wild fish. All
testifying to the fact that hatchery fish are not the equivalent of wild fish nor rainbow
trout the equivalent of steelhead. Substantial reproductive isolation is self-defining. Do
steelhead trout give rise to steelhead trout and rainbow trout to rainbow trout? The
answer is yes, they do. Without substantial reproductive isolation the two life history
forms would merge into a single hybrid swarm. If the best available scientific data are
used, there should be no doubt about the legal basis for ESA protection for ESUs of wild
salmon and steelhead.

The closest parallel I find concerning a government sponsored ideology determing
biological and environmental policies is the Lysenko era in the old Soviet Union under
Josef Stalin. Although federal biologists who try to do the right thing wont be shipped to
a gulag, they place their careers in jeopardy.
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