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PREFACE

The papers reprinted and abstracted in this collection on the future of
fisheries management were originally presented at a conference on the Great
Lakes figheries held January 14~16, 1981, at Madison, Wis. The meeting,
organized and hosted by the University of Wisconain Sea Gramt Institute, was
designed to bring together fishery biologists and resource nmanagers from
throughout the region to discuss the present and future status of Great Lakes
fisheries.

One conference session focused on future figheries management policies and
addressed the specific question: What does management need from fisherias
science? The papers reprinted here all revolve around that theme. The
abstracts that follow are representative of the other themes and topics
covered at the conference. While they were generated by an interest in better
managing the Great Lakes fisheries at the regional level, their message is
national, even global, in nature. The management of the world's figsheries, in
light of the extended coastal jurisdictions of nations, requires that there be
a rethinking of priorities and & fresh look at technology and science as they
apply to solving fisheries problems.

At the same time, this collection of papers is being used by the Ocean
Policy Comnittee of the National Academy of Sciences as a working paper to
assist them and their Fisheries Task Force in generating scientific advice
pertinent to the Fishery Conservation and Mansgement Act and the Law of the
Sea Convention. Sea Grant Programs around the country are also vitally
intereated and involved in these larger national issues of fishery management,
80 it seems appropriate for the U.W. Sea Grant Institute to publish these
proceedings.

Efforts to explore this area of fisheries management and the fdeas
expressed in these papers are by no means unique. In the March 1981 isgue of
BioScience, there was a fine series of articles written by distinguished
scholars that covered the issues involved in future management of the world's
fisheries.

Nevertheless, we hope that this collection of papers and the abstracts
that follow them will help to stimulate more thinking on this subject and help
to focus the attention of fishery biologists and managers on the challenges
that they will face in the years to come.



THE DIRECTIONS OF FISHERY SCIENCE

John Magnuson
Director, Laboratory of Limnology
University of Wisconsin—-Madison
Madison, Wis

It 18 a time of scarce financial resources for the management of
fisheries, of demands to provide more and more precise predicticns of various
management alternatives over larger regions of the globe, of the need to weigh
biological management criteria against economic, political and social
criteria. In this management milieu, there are many new needs in the critiecal
relationghip between fishery management and science. Some of these needs are
addressed in the following papers.

Managers, for example, are asking scientists new questions with broader
implications, and they are calling on a broader range of talents to help with
the fisheries management task, as Ron Poff's paper reveals. We have moved
past the point of managing these resources from a strictly biclogical point of
view.

Also, when it comes to what constitutes optimum use of a fishery resource,
our opinions have clearly changed, as Henry Regier points out in his paper.
We are not just talking about maximum sustainable vields but also optimum
yields, and Reglier addresses some of the elements that need to be considered
in looking at that optimum. The search to clearly specify the components of
optimum use continues.

Economists have a rather clear definition of economic efficiency, but we
recognize that fisheries policy and management, in practice, often do not take
these economic factors Into account. While a lot of “lip service” is paid to
economice as a criterion for management, decisions are frequently based on
other criteria instead, while little attention is given to the economic
elements of fishery management decisions.

There are also new ideas that can be applied to the blological aspects of
fishery management and these are exemplified {n Larry Crowder's paper on
cybernetics and fishery management. Are we in control of the resource? Can
true control of our Interaction with fish populations and communities ever be
achieved? These are questions that Crowder explores.

If gclentific fisheries management is to be achieved, Robert Edwards makes
a strong case for the need for a new supporting cast. His rationmale for a
fisheries "architect” or biological engineer -- or "common sense guantifier,”
as Regler refers to it —— should stimulate {ntrospection in our field.

In 1ight of these papers and the fisheries management climate they
reflect, T have a personal comment to offer. I have become concerned for the
future of fishery sclence; by that, I mean concerned for the future
development of new fdeas and new levels of understanding related to the
ecological basis for fishery science.



It is easy to picture a scenario in which more financial resources for
fishery science go toward the application of our present technology to more
stocks over larger portfons of the globe, leaving fewer dollars and people to
advance the science to higher levels. It is possible that in such a
situation, our sclence will stagnate and we will leave to the next generation
of those who apply fishery science the same technology we have available today.

Most of the ideas presented in these papers are relevant to this concern.

The fishery "architect” to whom Edwards refers is the person who would apply
fisheries science. This application should include economic efficiency as an
integral part of the scheme. How precise a prediction will be then becones a
question of how expensive it will be to make the prediction more precise.
Precise enough will have to replace any pseudoscientific idea of as precise as
ossible. The choice between a simple or complex model —- its data demands,
the number of fish or environmental variables measured — becomes a decision
based on the interplay between the costs and benefits of the prediction’s
precision. If li{ttle thought is given to this concern, we may have few
financial resources left to allocate to the advancement of our science.

The development of a fishery architect also puts new demands on those who
remain in research. It will not be sufficient to grind out the numbers on
another stock {n another year and make yet another prediction; that is not
research, that i1s technology. Research becomes the acquisition and testing of
new knowledge, new guestions, new concepts, new realism, new generality, new
technique. How much of the present-day fishery science 1s applying the old,
as opposed to seeking the new? I would bet only a small portion is involved
in seeking the new.

In the search for the new, a thirst for simplicity should have as high a
priority as a thirst for understanding complexities. The new technology will
need inexpensive, suitably precise predictions. Are these now
state-of-the—art? If so, I fear that they are not widely applied.

A number of the ideas and concepts in these papers are new, or are at
least new applications of old ideas that are now crogsing disciplines. To me,
they point out the importance of the search for the new for all of those who
are Involved in the scientific aspects of fishery management.



WHAT DOES FISHERY MANAGEMENT NEED FROM SCIENCE?

Ron Poff
Staff Spectallat, Great Lakes Commerclal Flsherlaes
Wiscongln Department of Natural Rescurces
Madison, Wis.

What do we, as flaherles managers, need from science? Maybe sociologlists,
economlsts, attorneys and communlcators, who are concerned for the £lsh
communi{ty and the many people who enjoy the resource, can help answer our
questlions. Thls constitutes a departure from what might be expected when one
asks, "What do we need from fishery science?” The departure Ls intentional,
since others speaklng on this subject are sure to address what they need of
flaherles aclentists. Instead, I came up with a list of questions for which I
felt there were no ready answeras. These are questlons we are frequently asked
Lln dlecusslons with the publle. There are some people, espectally program
adminlgtrators, who feel that {t's lmportant to have answers to these
questions and that these benefits or costs are things to be considered when
programs compete for funds.

One concern of sport and commerctal fishermen ls the comparative wvalues
placed on the sport flshery, the commercial flshery and the charter filshery.
How valuable is the fishery In economle terms, and what terms are used? Do
you talk about the purchase price of the flsh as tf you were to buy fish ln
the market? Do you talk about parclclpation costs? What does it cost you to
participate In that flshery, and ls that a posltive or negative part of thls
economlc value? How about the sptnoff that's Involved Ln all of the various
types of flsherles —— the jobs that are created. How much of the money that
you assign as a value to a flshery 1ls actually new, and how much is just money
that's reallocated? Somebody thought I was nuts the day I satd, “We're
probably just taklng people out of the bowling alleys over at Sheboygan and
puttlng them down on the breakwater.” Maybe I was. Is it jobs or dollars ot
something less tanglble that you use when you talk about the economic value of
the sport fishery. I know that we've got economists out there who think
they've got the answers, but I haven't been able to get those answers for
these flsherles yet ian a sultable form.

What are the soctal values attached to the fishery? Several years ago, I
attended a meetlng in Houston that dealt with Optimum Sustalned Yield, and a
soctologlst spoke about the social value of the flshery Ln Gloucester. The
sociologists were more lnterested [n maintaining the integrity of the
Portuguese fishing communtty there than {n maintainlaog the integrity of the
ground fish flshery. But there is a soclal value. How do you measure those
socilal values? Who should do it? Certainly not a fisherles seclentlst. What
are the soctal values? There's soclal value in relaxatlon and catching £ish.

To be a flsherman: that's a soclal value. Some people think it's great
just to be Lnvolved with some aspect of the enviromment. There are sestheric
attributes of the environment, and Ln fishing you become aware of these:
that's a social value. Someone recently talked about transitional values. 1T
interpreted that to mean they were simply talklng about the change of scene
and lts value to people who are stuck in an office or who are putting sheat
metal screws in cars flve days a week. These people get out on a lake and
lt's a tremendously exhllaratlng change of scene to them. It's a time for
thought when you're fishing.



In commercial fisheries, fishing is a tradition. That's got to be a
strong social value: how do you measure that? It's a regional tradition, as
in Door County, Wisconsin:; a tradition all over the Great Lakes area. It's
alzo a binding force in communities built upon a long, strong history of
commercial fisheries. They can say, "Hey, we're a fishing community!® -— and
it means they have strong ties with each other. There's also a sense of
accomplishment in catching fish and feeling that you are providing for others,
and that's probably a soclal value tco. Enough about social values.

Then you try to tie economic and social values together, and people talk
about sociceconomic values. They relate them to biological values, and
there's where we get into this whole business of Maximum Sustained Yield and
its relation to Optimum Sustained Yield, and various people's definitions of
these terms. Maximum Sustained Yield is basically what you're harvesting at
the maximum rate of population growth. When you try to optimize yield, you
get into some prescribed definitions in the federal laws. Optimum Sustained
Yield is that quantity of fish that will provide the greatest benefit, with
particular reference to food production and recreational opportunities. That
amount is prescribed on the basis of Maximum Sustainable Yield modified by
relevant economic, social and ecological factora. That's the legal definition
on the saltwater coasts. It may not be our definition of what Optimum
Sustainable Yield is on the Great Lakes. At the Houston meeting, a clearly
acceptable definition of Optimum Sustainable Yield successfully evaded the
discussants.

Under this area of socioeconomic ve. biological values and how you address
their relationships, we have several client groups that have toc be involved in
the decision-making process. The question is: Should their roles be
expanded? Wisconain has commercial fishing boards — client groups with
limited rule-making authority over Lakes Michigan and Superior. In this
instance, we have expanded the role of the harvesting group, and industry has
become part of the management scheme. Perhaps there are other client groups
who should play more important roles as well. We have advisory bodies: maybe
their roles should be strengthened.

The administrative process has generated a lot of questions and created
problems in and of itself that we need help with, These relate to the failure
of the requlatory authority to react to fish rescurce changes in time to
ensure that public interests are best served. We gtate in our policy that we
will institute a resource management program that will react to the dynamic
changes in the fish stocks. Yet if we want to change an administrative rule
in Wisconsin today, it's going to take us nine months to do it unless we can
convince pecple that the change is essential to the preservation of public
health, safety or welfare. That's too long. 1In some of our fisheries, a
whole year-class will be recruited to the fighery and exploited beyond
acceptable levels in less than one year. In some instances, it may have been
the only strong year-class in the last few years. So the time frame is
wrong. Here's where we might ask the legal profeasion for help. Is there
another way we can approach the changing of regulations governing resource
harvests? Are there other processes besides rule-making available to us? Is
it possible to draft a method for changing the guota on one of our critical
species, which might involve making a simple calculation from a formula
published right in the rules? I envision a procedure whereby fish stock
strength indices collected through the winter are incorporated into a formula
that would then be used to generate the new quota for the subsequent fishing
year, thereby avoiding the whole long process of going through hearings. The
formula would perhaps be promulgated through the rule-making process.
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Thete's another area, too, where we need help, and we're getting some of
it — whether we like tt or not, we're getting Lt. Who has rights and
privileges to use the fishery resource? Why do they have them? Well,
certalnly Ln Wisconsin, the Lake Superior Chlppewas have rlghts ko the
resource, and they retalmed them Ln treaty negotlations more than a century
ago. What are those rlghts? That's another thlng subject to interpretation.
Who has been granted privileges out there? Most of us have been granted
privileges by the people of the state, through its govermment, to go out there
and harvest gome part of the resource. We buy a license to do thls. That's a
privilege and clearly not a right ln the same sense as the rights retained by
Matlve Amerlcana. Perhaps the differences between rights and privileges need
clariftcacion.

Every time we wrlte a rule governlng a fishery, somebody says, "You can't
do that. That's unconstltutlonal.” Are the const{itutlonal challenges belng
adequately met? We need some help to be sure we're atayling on the right track
as far as those kinds of challenges go if we are to weather future challenges
to our constltutional authorlty.

There's another area where we need help. We have, in managing a resource
as large as the Great Lakes, Interstate as well as tnternatlonal commltmentcs.
It's not just Wisconsin's lake. There's a boundary llne ocut thers in the
mlddle and Lf you step across it with your load of fish, the Michlgan
authoritles will chase you, and 1f vou come back to our side, the Wisconsin
authoritles wlll chase you. The fishery La an Lnterstate resource on Lake
Michlgan, and an Internatlonal resource on Lake Superlor. We should conslder
what more we can do as far as i{nformal and formal agreements. How far do such
agreements go toward solving some of our resource management problema? We
should look at compacts between states as a management tool. In gsome areas we
have used reclproclty as a tool In managlng resources, or at least In managing
the people who uge the resources. There's more room to explore on this avenue
for getting the job done.

We should also ask the communicators for some help, because another
questlon ls, "Are our cllents belng adequately informed on the status of the
ftsh resources and of the fisherles?" Do they know encugh about the biology
of the flah specles out there to be [nformed when they hear something from us,
or are they confused? Are they really aware of how exploltation affects the
stocks? I suppect they're not as Informed as they should be, because we still
have pecople who are flrmly convinced that explolitation doesn't affect the
gtocks at all, that everything is c¢yclle and they can do as they damn well
please out there: "Stocks wlll assuredly be depleted, but they'll recover
sooner or later.” Do these people really know on what we base our declsions
or what is lmportant to the decislon-makers? We recelve input at our public
hearings and (nformatlional meetings, and a lot of it is flack — meaningless
lnput. Do the particlpants know how we make our declslons?

Now, what purpose will the answers to all these questions serve? They'll
permit us ko reflect client concerns {n our management programs. They'll
assist us In patterning new policles: policies must be rewritten as public
Interests and attitudes change. The answers should also ald us {n deslgning
and Lmplementing new rules. And in the long run, they might allow us to move
from the crisis management In which we presently find ourselves to strateglc
management programs. I'm confldent that in Wisconsin we're about to enter a
perlod of planned management, directed by sound policy and reflecting strong
publle influence.






OPTIMUM USE FISHERIES MANAGEMENT

Henry A. Regler
Institute for Envirommental Studies
Unlversity of Toronto
Toronto, Canada

The term "optlwmum use,”™ as a general objective or goal (n renewable
resource management, came to be used with lncreasing frequency as the 19703
progressed. Some proponents may have percelved it as an amalgam of a number
of more spec(flc goals. “Congervatlon” served such a role for much of the
present century; as a slogan it s apparently foundering under the dead welight
of too many accretlons of subgoals and innumerable connotations, with some
inconsistencieg within the set.

Terms lLlke “"conservation” and "optimum use" are llke multifaceted,
evolving semantlc complexes (see Rathschlld and Roales 1979). They are often
used to specify broad pollecy goals of somewhat heterogeneous elements. They
can be used as political slogans, and certainly “conservation” has long been
used Lo this way. Some pollticians have linked “conservationlsm” with
“"conservatlvism.” Durlng L980-81 the goverament of Ontarle, dominated by the
Progressive Comngervative Party, used the sequence "Preserve Lt, Conserve (t!”
in officlal advertlsements. Opposltlon politlclans scorned all statements
that no subliminal connection was intended.

"Optlmum use” ls an amalgam of concepts that have been derived from
varlous sources:

—= It usually fnvolves a ranked order of a specifled limited number of
uses that can be jolntly accommodated, as opposed to haphazard use by
an indeterminate number of users (open—ended multipurpose use) or to
unregulated single-purpose use (by some powerful wvested interests).

~«— It Lls usually orlented toward a goal specified more or less explicltly
in socloeconomle as well as biophysleal terms.

— Sometimes the mathematics of optimization are applied directly to
speclfy goals or programs to achfieve them; then "optimum” is used Ln
ptace of "best,” because the latter word Ls likely to be perceived as
more value-loaded than the former.

—-= A new, emerging coalition of interests may adopt optimum as a slogan
for a rather eclectlic mix of connotations, perhaps, but not necessarily
like those above.

In practice, as applled to North American fisheries management, “optimum
use” Lncorporates at least several of the narrower, more conventlonal concepts
listed near the top of Table 1. It tends te assign high value to "sensitlve
uses” of natural systems. Specifically which terms in Table 1 are
incorporated into "optimum use,” and how the elements are then arranged in
order of practlcal importance, seems to vary from jurisdictlon to jurisdiction
and from time to time. It also varies depending on the perspectlve of
different Interesrs within a particular jurisdiction and time perlod.
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TABLE 1
Fourteen Politlcal Optlons Related to Aquatic Ecosystems

Preservation of willd nature Ln a primeval state.

Restoratlon or renovatlon of despoiled features of nature to the
orlginal primeval state.

Rehabllitation of the more deairable wild features of despolled
nature, but not of some undeslrable features.

Melloratlon or enhancement of the exlating ecosystem by lnfusing deslrable
new ecologlcal features that were not pregent in the primeval state.

Conservation or optimizatlon of one or more human uges of the
ecosystem, with each use practlced In an ecologleally senglilve way.

Mitigatlon of undesired tmpacts of convent {onal human practices on
ecosystems.

Reclamatlon by redirecting ma jor natural processes for human use, such
as dewaterlng a wetland.

Commercliallzatlon by organlzlng natural features and products for sale.

Urbanlzation by imposlng modern human settlements upon some space iLn
the ecosysten.

Industrlallzatlon by siting major enterprises, lnevitably having
ecological kmpacts, Iln the ecosystem.

Palllatlon by uslng other scarce resources ostenslbly to protect
nature, but only by token or Ineffectlve means.

Externallzation of useless or harmful byproducts of human actlvities
to be dlluted, Lnactivated or assimilated by the natural parcs of the
ecosystem.

Degradation by utterly fgnorlng or willfully despolling wild nature.
Ablotization or sterilizatlon by creatlng a nonnatural development

that might consist entirely of nonliving or “"ablotlc™ structures of
concrete, glags, steel, plastic and similar man-made materials.

Source: Regler et al. 1980.



Most of the concepts/slogans i{n Table 1 have been addressed by
"quantlflers” whose mlasion is to generate unlquely defilnltlve advice to
decision—makers. They presuppose that numerical Informatloen is better, or at
least more convinclng, than nonnumerical. To effect a degree of closure on
dlfficult problems sufficient to permlt the elaboratlion of quantitatlive
formulae, simplifylng assumptions are apparently always necessary. The
assumptlons may relate to features of a problem that are dismissed as
extransous, to abstractlions of relationships retalned In the problem studied,
or to approximate techniques for doing complicated calculatlons. Sometimes
the slmpliflcatfion verges on gross oversimpliflcation, and then a very
credulous manager Ls needed Lf the attempt at quantificatlion is not to be
dismlssed as unrealistic.

For many quantffiers, the mathematfcal abstractlons seem far more real
than what busy managers percelve to be real wlithin the hurly-burly of thelr
everyday lives. It 1s only the occastonal manager who falls to decline a role
that would requlire him to remold ecological and socloeconomlc behaviors to
make them fit the mathematical abstractions. Polltlciansg are even less
tractable En thls respect than most managers. The abstractors, at least the
more perceptlve among them, may feel confused and hurt.

Nevartheless, Common Sense Quantiflers (CS5Qs) have thelr places within the
expert gervices available to managers. CSQs take a mlddle road between the
everyday reality of the practical managers and the {deallstle reality of the
quant{tative theorists (see Edwards 198l). It 1ls as CSQs that we proceed here
with the dlscussion of “optlmum use.”

We expect that some concept of “"optimum use” will have some general
currency Ln North America for the next decade or two, at least wlth respect to
renewable resources management, both of the resource blota and their natural
habitats. The concept will likely:

—— focus on "sensltive uses” as related to human Lngestion, recreation and
envlrommental consensus;

~= relate prlmarlly to larger lIssues (goals, objectlives, strategies)
rather than to particular local events;

== remain fairly complex operationally;

— differ in emphases hetween jurisdictlons;

—- evolve through tlme within jurisdictions according to changes in
political parties Ln power;

—— provide scope for a wide variety of compromisaas and tradeoffs Ln
practical appllicatlon; and always

-- evade rational closure (l.e., Lt will remailn open—ended).

The more complicated forms of quantificatlon will continue to be perceived
as providing Interesting and challenging opportunlties to learn and practice
analytical skills. Only seldom will the more complex quantifications be
accorded enough recognition to permlt them to specify optimum measures that
wi1l actually be lmplemented in full in the world of the manager. This does
not upset the C5Qs, who may operate on the convictlon that some intermediate
level of quantiflcatlon s uswally “optlmal.” Perhaps this is as Lt should
be. Democratlc socletles, and perhaps all other societles, have never
attached overriding signlficance to quantlitatlve measures on important
matters, In splte of the triviallzing propenslties of today's popular media,
which engender a kind of mass conditioning with respect to a vartety of



simplistlc statilstlcal Endices. The more sffectlve politicians and managers
are those who know how to cope with the exlgencles of fluctuating [(ndlces as
well as with the osclllatlng public opinlon percentagesa, whether these are
causally Interrelated or not.

Some years ago, Wilson C. MacKenzle of Canada's Department of Figherles
and Oceans examined a sertes of offlelal and quasl-offlecial documents to
search out expressions of goals and principles that underlay Canadlan
fisherles pollcles then in place (MacKenzie 1974, cited ln Loftus et al. 1978
with a brief summary). An economist, MacKenzle had long been a senlor pollicy
advlsor within the Canadlan flshery department and thus was well quallflied to
recognlze concepts that had Lnfluenced the pollcles lun practica.

Table 2 contalns a summary of MacKenzle'a llat, except for the entrles
ldentlfied with asterlsks. They all meem relevant to soclety's interests Iln
aquatic ecosystems. The one entry in hls list under “envlrommental harmony"”
still retalned a gstrongly commerclal blas. Naturalistic, romantlc, aesthetlc
or other "environmentallst” goala were not part of the motlvation of Canada's
federal fisherles practices at the time; thia has been emphasized by A.W.H.
Needler (1979), long-time deputy mlnlater of flsherles who left In the early
1970s.

Simllarly, MacKenzle's List contalned no direct reference to a goal on
primary allocatlon of some flshery resources to the trade or domestic
fisherles of Canada's native peoples, though this was clearly practlced [n
many locales. Recent avents have emphaslzed the increasing significance of
such a goal, both tn Canada and che U.S.

Economlsts and ecologists have each elaborared acuewhat different kinds of
concepts and technlques In thelr study of man/nature lnteractlons. They can
ba sorted Into sats assocliated with the three ma jor perspectives sketched Ln
Table 2 (see Figure 1).

The correspondence sketched in Flgure 1 between partlcular dlscipline focl
and pollcy options Ls not Intended to Imply anything more than a strong blas.
In practice, there ts almost Inevitably overlap among the goals. Also, the
disciplinary tools have some flexibllity In that they may be applied, perhaps
secondarily, to lssues related to the other goals. But a etrong one—-to—one
blas does exlat.

So what, then, (s “optimum use"? Baslcally, optimum use, as a goal
related to the allocatlon of "rights to use,” s what the dominant pollitical
forces determine it should be in particular locales and In particular tlme
periods. In Canada and the U.S., the following generalities seem to apply
with respect to the primary relevance of particular pollcy goals and their
assoclated dlsciplinary tools:

~= The larger, mostly offshore marine food and industrial fisherles are
managed primarlly by the policy of “material well-being.”

— Smaller, nearshore marlne and freshwater food flsheries as well as most
recreatlonal fisherles, both marine and freshwater, and also the natfve
peoples' flsherles are all primarily addressed through the goal of
“cultural opportunity,” which also tnvolves malntalning ecosystems tn a
productive state.
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TABLE 2

Goals for Canada's Flsherles
Assembled by Mackenzle

I. Environmental Harmony

A. Conservatlon and enhancement of the harvestable productlvity of aquatic
(freshwater and marine) ecosystems.

B. Preservatlon of all taxa endemic to an ecosystem or reglon.*

C. Preservatlon of representatlve ecosystems in a state as close to the
primeval as practlcable.®

I1. Materlal Well-Belng

A. Sustained growth ln reglonal economles.

B. Rising returns to productlon factors (capltal labor and enterprise) and
equltable distrlbutlion of same.

C. Increased employment opportunitles {quantity and quallty).

D. Economic stablllty (including trade and monetary affalrs).

I1I. Cultural Opportunity

A. Provlislon of opportunltlies for recreation and perscnal development
(lncluding educatlon and physical and mental health).

B. Allocatlon of prlorlty of harvest to natlve people and/or remote
communities In some locales.

C. Maintenance of securbty and freedom (mlnlmum socilal dlsruptiom).

D. Advancement of internatlonal peace and progress {natlonal obligations
to the world commumnity).

*Not part of Mackenzle's list.

Source: Loftus et al. 1978.
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-~ Endangered species and fish of parks, especlally wllderness parks, are
llkely to be managed according to the goal of "environmental harmony.”
Also, as in Ontarlo, the management agency may have set preservatton of
the resource as a first prlorlty for all flisherles management optlions.

There are occaslons and locales where polttical, econcmle, ecologlecal and
soclologlcal reallties might overlap to bring all of these conslderatlons to
bear., An example would be when, for cultural purposes, native people klll a
few individuals of a partlcular rare species that has great potentlal
appllcation for enhancement that would benefit native, recreational and
comerclal flsherlea. If In such situatfons the polltical process has not
succeeded Ln speclfylng some priority allocation among these goals and their
asgsoclated vested interests, then there Ls nothlng much that disclplinary
experts can do to resolve the confllict. The different tools of economles and
ecology are all strongly blased. Neone of them fully transcends the basic
differences between the policy goals.

But the Lloterdisciplinary eclectlc pragmatist, qua CSQ, needn’'t collapse
in despalr If the politiclans have not yet managed a politlical resolution.
The pragmatlst can elaborate alternatlve scenarios. Then, with the judlcious
appllcation of Common Sense Quantificatlion and some slwmulation, light can be
shed on the relative merits of the wvariocus scenarios. Such an approach might
help clarify the Lssue for the polltlclans, wlth the result that a basic
regolution, 1f only temporary, is achleved. This more definltive, balanced
study can be undertaken uslng the conceptual and methodological tools
approprlate to the pollcy prlorilties.

Sclentlfic study and practlcal management of flsheries -- and presumably
of other fields of renewable resources and the natural environment —— have
long been dominated by one—tool experts., Different flsheries in different
locales are dominated by dilfferent kinds of one-tpol experts. A consequence
is that there Ls relatlvely little communication and understanding among
experts on marine Industrial fisherles, experts on freshwater recreational
flsherles and experte on threatened species Ln parks.

Such parochialism [s no longer tolerable, at least in situations where the
politlcal process gseeks to achleve some form of optimum use with an allocation
of righta to common resocurces among a number of Interest groups that are
motivated toward quite dLfferent goals. Here, Interdlsciplinary electlclism is
necessary both to help analyze some optlons for the politiclans and,
subsequently, to manage so as to achleve a speclflc resolution as agreed upon
by the politlclans.

In the process of investing the term “optimum use”™ with this mix of Lldeas,
the polltlical process has agaln challenged experts with new and broader
demands. But experts are generally rather conservative. So {t Ls predlctable
that a decade wlll have to pass before a majority of the then-contemporary
experts will know what to do to approximate “optimum use.” In the meantime,
there wlll be some nolse and confusion, generated In part by the one-tool
experts.

13



Raferences

Edwards, R.G. 198L. The excluded mlddle: the need for a new paradlgn.

Natlonal Oceanlc and Atmospherle Adminlstration, Woods Hole Laboratory,
Woods Hole, Mass.

Loftus, K.H.; Johnson, M.G., and Regler, H.A. 1978, Federal-provinctal
strategle planning for Ontario flsherles: management strategy for the
1980a. J. Flah Res. Board Can. 35:916-27.

Needler, A.W.H. 1979. Evolution of Canadlan flsherles management towards
economlc ratlomalization. J. Flsh Bes. Board Can. 36:716-24,

Regler, H.A.; Williane, T.H., and Grima, A.P. 19%80. Rehabliltatlon of the
Long Polnt ecosystem: inlt{atlng process. J. Urban and Environ. Affalrs
{ln press).

Rothschild, B.J., and Roales, J. 1979. Public policy for a speclallzed
interest, the oceans. In Proceedings of Conference on Comparatlve Marlne
Polictes, pp. 235-44, Center for Ocean Management Studies, Universlty of
Rhode Island, Praeger, Rew York.

Talhelm, D.R.; Bishop, R.C.; Libby, L.W.; McConnell, K.E., and Schmld, A.A.

1980, Understanding unrevealed extra market valuea of natural sources.
Michlgan State Unlverslty, East Lanslng, Mlch.

Acknowledgements

The contents of this paper have emerged from my efforts to understand the
posltlons of numerous thoughtful colleagues as these posltlons were exposed ln
such actlvities as the Fisgherles Regearch Board of Canada Research Planning
Studles, the Canada-Ontario Strategle Planning for Ontarloe Flsheries, the U.S.
Councll on Environmental Quality Workshops on Maxlmum Sustalnable Yileld, and
the Great Lakes Fishery Commlesion Studles on Great Lakes Beosystem
Rehabllitation. My thanks te the followlng people for responding helpfully to
an earller draft: R.C. Blshop, E. Cowan, R.L. Edwarda, W.H. Everharr, A.P.
Grima, K.H. Loftue, J.J. Magnuson, R.T. Oglesby, B.J. Rothschlld, D.R. Talhelm
and W.T. Youngs. The Ontarlo Minlstry of Natural Resources provided financlal
support for this study.

14



CYBERNETICS AND FISHERY MANAGEMENT:
WHAT MUST WE KNOW TO RIGOROUSLY CONTROL FISH COMMUNITIES?

Larry B. Crowder
Laboratory of Limnology/Department of Zoology
University of Wisconsin-Madlson

We have reached an era of limlts. It 1ls apparent with respect to both
fish ylelds and filsherles management. The world fish catch seems to have
leveled off, and though we are managing to lncrease the catch by stocklng fish
Ln some freshwater systems, such as the Great Lakes, we know Lhat sconer or
later there [s an upper llmlt to what we can catch. As we try to be more and
more precise ln management Lo increase ylelds without lncurring some excesslve
rigsk — of atocks collapsing, for example —— the Information requirements from
science, as well as soclal, economlic and political sources, wlll lncrease very
rapldly. In other words, how precisely we wish to "steer” a particular
fishery system is golng to dictate how much information we need to manage the
gystem wlthin acceptable performance boundaries. It may very well come around
the other way. The limited resources avallable to acqulre informatlon may
constrain how preclsely we can manage, how detailed a control job we can do.

We often fLnd ourselves in a mlre of competing "wants” regarding fishery
resources. The acadeamlc aclentlst often wants to know everything there is to
know about the system. We all, as blologlsts, have some curfosity about the
system, 8o new questions and excltlng new observations counstantly arlse. The
regource manager wants —-— and needs, perhaps —— to pare down from knowlng
everything one could kmow about a partlcular flshery system to knowing thosge
factors that are {mportant to managing the system. The publle usually wants
results in terms of Increased fishing opportunkty at the lowest possible
cost. Public curtostty about how blologlcal systems work ts often limited,
based on the cast they are asked to pay for research. In a time of llmits, we
are ln the posltion of having to separate or clarify the dlfference between
wants and needs. That puts academic sclentlsts and managers, ln particular,
In the posltion of having to limit Lnquiry from all that we would like to
know, to what we actually need to know. -

Syatems control theory and related approaches probably constitute che most
Intricate approach to the management of complex dynamic systems. If, for
example, engineers are launching a rocket, they monitor how far it ts geing
off the planned trajectory and make small corrections to keep Lt on course.
Insect pest managers have also used control theory to manage insect population
"trajectorles” (Tummala 1976). In fisherles management, we are probably a
long way from carefully “asteering” a fishery syatem, but control theory is an
Interesting approach, at least In the sense that [t clarifles where we are
likely to run into trouble as we try to fine-tune our management approaches.

So the questlon Eg: What kind of informatlon would Lt take to manage a
fishery system In the way an englneer would try to deslgn and manage any
complex dynamle system? I have chosen the Lake Michigan fish community as an
example of a system that we are currently attempting to control (Fig. 1).

Egsentially, the system is described by a collection of dynamlc "state”

variables; In the case of Lake Michigan fishes, these might be numbers,
abundance, dlstrlbutlon or specles—speclflc toxic chemlcal lecads. These
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vartables may be described by thelr state, which changes over time and which
18 Influenced by management pollcies and exogenous disturbances. Exogenous
dlsturbances come from outside the system and may affect Lake Michligan fish
population slzes or abundances. Uncontrollable envlironmental varlables, such
ag weather, are often consldered exogenous factors. Part of what we conslder
disturbance ts lgnorance —=- Lf we knew exactly how climate influenced flsh
populations, we could bulld that into our model, monltor the weather and
reduce the effects of exogenous dlsturbances or stochastic effects on our
predictions. Essentially, the sport or commerclal flshery, or sometimes
asgessment flsherles, monitor the state of the system. They monitor the
abundances of flshes or the populatlon sizes and state ocutput estimates in
terms of catch per unlt effort. Within some measarement error, that kind of
estImated system output Lls then fed into 2 management Information system that
ugses the data to Infer how the gystem is functionlng relative to desired
performance criterla. Thls assessment then influences what kinds of pollcles
lssue from the controller or management agency. Basically, it s a slmple
feaedback control system.

Based on systems control theory, there exlsts a set of constralnts or
llmitatlions for thls kind of control scheme. First of all, the controlled
syatem must be modeled mathematlcally with reasonable accuracy. Fortunately
for englneers, thelr systems are based on well-known physlcal primciples and
so are simple enough to develop an accurate mathematlcal model. We are still
far from modellng the Lake Michligan flsh communlty very accurately. A second
factor is that policy Enputs must be connected to the stare varlables; that
{8, managers can put thelr hands on the right "knobs™ to effect changes ln the
system state. In many flshery systems, it looks like we are able to do that.
This ls especially true in Lake Michigan, where most of the top predators are
currently stocked and lamprey are subject to chemical controls. Control
theorists also assume that the system operates with random disturbances that
affect the state —— we certalnly have a lot of those, a lot of unknowns.

The fourth criterion la that rhe desired performance of the overall
aystem, including the control system, can be stated mathematically as a set of
conslstent speciflcations or goals. We are making some progress toward
getting some goals unifled for the Great Lakes ecosystem (GLFC 1980). If we
were Ln the unfortunate situation of each manager having goals for the same
system that are not conslstent, then Lt would be very difficult to agree on
any desired performance criterta. Control theory also agssumes a ratlonal
control-deslgn procedure that leads from system speciflcatlions to a control
polley {l.e., that we have some good management theorfes and experlence on
which to base our polley decialons).

Flnally, control theory assumes that the control pollicy can be realtzed in
terms of "real time" operations —— that thls kind of control system or, for
that matter, any kind of feedback control system can only be stable If the
time lag that 1t takes for the controller or manager to estimate changes in a
state and lmplement some appropriate management policy is shorter than the
time dynamlics of the system Ltaself. Fishery sclientists are in trouble with
this assumption. Any number of reasons exlst for long tlme lags In getting
management polley changed, one of which i3 an inscltutlonal problem: it takes
a long time to change laws. If the management or the control system has
generally longer tlme dynamlcs than the system does, the control essentially
gets out of phase with the gystem dynamice. It is like driving a car on an

tcy road with a three-mlnute tlme delay in the steering wheel: you're just
never going to stay on track.
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Within thls context, what kinds of problems are there with [mplementling
thls sort of model and control system? How far are we from developlng models
of the Lake Michlgan flsh community? In terams of our understanding of
blology, some of the constralnts are as follows. Flrst, recruitment
relatlonshlps: Are there any stock-recrultment relatlonships for managed Lake
Michtgan flshes? Can we predict next year's alewlfe populatlon from a stock
assessment of thls year's alewlfe populatlon? We can probably agree on "no”
as the answer to these questlons. PFurther, how does recrultment relate to
exaogenous factors? Can we relate alewlife year-class strength to climate or to
water temperature or to some other varlable in a way that will allow us to
predict changes ln alewife abundance?

A gecond blological comstralnt is the problem of spatial and temporal
dynamice. Lake Michlgan !s obviously a very large aystem, and tt Is nalve to
manage that whole large system as Lf Lt la a polnt system. There are all
kinds of spatlal discontinuttles, and except for some seasonal effectsm, I
think [t Ls falr to say that spatlial and temporal dynamkecs are not very well
known. In spatf{ally and temporally dynamic eystems, the mean of certatn state
varlables or the mean of certaln output varlables may not be as Emportant as
the varlance. If there (s a very wide varlance on the predicted alewlfe
population slze and we are lnterested ln avoldlng rlsks of a stock collapse,
then the varlance turns out to be a key element. Sensitivity analyses of
mndels would help us determlne whlch vartables to monitor closely.

In Lake Michigan, we have experlenced a serles of lnvasfons of exotic
speclea. Specles lnteractions, and partlcularly interactlons raesulting from
exotlcs, have been a great source of surprlse to us in the history of the Lake
Michlgan system. The first of these surprises ls age-~class lnteractions,
which relate to my first concern — recrultment relationslips. We do not know
how larger slze—classes of planktlvores may affect recrults or larval flshes.
Second, we know llttle regarding competltlve effects among species of
planktivores, for example. We observe changes iu relatlve flsh abundance or
dlstrlbutlon without really understanding what the underlylng mechanlsms are.
Competitlion or predation or some unknown mechanlsm may alter system state
varlables, and we can't hope to predlet these dynamics unless we can
understand the processes that cause the observed changes.

Obviously, predation may have a profound effect on the Lake Michigan
forage flehes. Dou Stewart (1980) examlned the lncreasing stocking rates of
salmonld predators and, uslng a biocenergetics model for predator growth and
conaumption, asked the question, "Are we gerting close to some carrying
capacity for salmonld predators, or are we far from that yet?” The answer
tells ua whether we have a management problem or not. In other words, the
Informatlon we need and how careful we must be are a function of how far we
are from some limlt. Stewart's analysls suggests that salmonld predators may
be cropping a substantial portlon of the alewife forage base.

The lntroduction of exotic species —- the lamprey and alewlfe, for example
—— are easentlally stochastic events that would completely change the form of
any model that we may have created. They may drive the system to a completely
different stable polut -- a completely dlfferent community composition. So
specles latroductlons are very likely to cause unantlcipated changes.
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Clearly, to develop a flsh community model for Lake Michlgan we would need
more lnformation on the ecologlcal physlology and behavler of the organlsms.
In general, we need to know a whole lot more than we do now to minimlze
surprlses. But so far, managers and sclentists around the lake have done a
really remarkable job responding to surprises and mltigatlong against damages.
A tremendous alewlfe problem was turned Ilnte a tremendous salmonid sport
fishery.

It is appearent that a very lmportant component of thls controller design
ls agreement on goals. The Great Lakes Fishery Commlssion has recently
published a proposal for a "Jolnt Strategic Plan for Management of Great Lakes
Fishertes.” It will be Interesting to see how we put this proposal into a
tactlcal framework: How do we state those goals ln more expllelt form for a
partlcular cage? That will be the rest of whether or not we can do it well.

Obviously, I have llmlted myself to just blologlcal components.
Management of these systems Es golng to have to encompass a larger ecosystem
perapective, including such factors as cllmate, air pollutlon and water
gquallty. It will also requlre a substantlal inmput from user groups —— the
social, political and economic aspects of the management process.

I also want to give an example of what may be an Important time lag Ln the
Lake Michigan salmonld predator—prey system (Stewart 1980)., A bloenergetlces
model was used to estimate the impact of coho and chinock salmon and lake
trout on the alewife population. Glven Informatlon on the temperatures of
water these flsh occupy and the flsh's growth rates, one can back—-calculate
from physiological equatlons how much food they had to eat to grow in the
observed fashlon. Then the dlet shlfts that occur as these fish grow can he
factored In for an estlmate of how many alewives rthey are eatling.

If we were using an on—-line control system, we would have to monltor
alewlfe populatlion size and adjust our stocking pollcles to follow alewife
populatlon increases or declines. If the alewife population increages, we are
not ln a whole lot of trouble because we can always stock more predators next
year, But Lf the alewlves should decline rapidly for any reason, we would
have a serlous time—lag problem. From the time we could detect an alewife
population crash, there are long time Lags before we could do anything about
it. For example, the major Influence of these salmonid predators on the
alewife population comes, for coho, chinook and lake trout, two, three and
flve years, respectively, after we have already stocked them. In other words,
salmonld predators we stock Ln Lake Michigan now are going to have thelr major
effect on the forage base several years from now. In addition te that, we
have a slgnificant time lag Eo even assess whether the alewife populations
have declined or increased. So (t is difficult to determine Lf the alewife
population ls outslde desired limits. Ewven when we find out, it may be too
late to do much about It except mltlgate agalinst damapes.

The recent suggestlons from Carl Walters regarding "active” adaptive
management (Yolllng 1978) are intriguing. Thls sort of management Is
experimental and allows us ko learn somethlng about the system behavior. In
fact, active adaptive management may be the only way ro test certain
management hypotheses (Walters et al. L980). However, if we have a management

system worklag smoothly, there Ls a tendency not to take risks, not to "play
with" an economlcally lamportant system.
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If active adaptive management ks difflcult to justify because of the
vlsks, then I would conslder two alternmatlves. The flrst Ls to attempt to
model these systema mathematically and perform the perturbations on the
models. In other words, Lf we cannot do the experlment ln the fleld, we
should at least try Lt out on models that are reasonable. Second, we are not
exploiltlng passlve experlments that are golng on ln Lake Mlchigan to the
fullest. With every management actlion we take and with every natural
fluctuation En the populatlons, we have experlmenta golng on. They may not
have all the appropriate controls, but I think there are thlngs we can learn
from them. Glven the limits on what we can know —— based on flnances and
manpower and 80 on —— our most lmportant job ls to concentrate on asklng the
right questions.
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THE EXCLUDED MIDDLE: THE NEED FOR A NEW PARADIGM

Robert L. Edwards
M rector, Northeagt Fisherles Center
National Marine Fisherfes Center
Woods Hole, Mags.

History will record that during the period from 1960 to 1980, marine
fisheries went through an incredible and short-lived series of changes. A
rapidly growing population, the need for protein foodstuffs, less-than-
responsible toutings of the ocean's potential, cheap energy, and difficulty
developing substantive international protocols in the ocean =-- all this and
more led to a rapid expansion of distant-water fisheries, grievous over-
exploitation of fisheries and finally the present regime in which national
purviews have been extended into the ocean beyond the traditional three-mile
limit.

Those of you who follow the ups and downs of the Law of the Sea Conference
(LOS) know that this activity, begun in the middle sixties, still remains to
be consummated. It seems the fisheries {ssues are largely resolved if only
because most countries of the world jumped the gun and extended their
jurisdictions years ago. The LOS Conference and the activities associated
with it have provided fertile discussion ground for lawyers and students of
ocean law and policy for more than a decade. I feel even this activity will
diminish considerably with or without agreement in the near future, just as
have the distant-water fleets.

Of far greater interest to me than all the painfully obvious symptoms of
"entropy,” as Jeremy Rifkinl would say, is the dilemma posed to the marine
fishery biologist who finds his traditional role and his credibiliry
challenged. Most of your are aware that the marine fishery biologist has been
under intense fire in the northeastern U.S. during the last four years. For
those of us involved, it has seemed a little like early Salem revisited. The
challenge is mogt serious In more democratic societies, but nonetheless exists
everywhere. 1In fact, 1t's been occurring everywhere that "science” has been
perceived to directly have an impact on man.

The problems that I am talking about, of course, can be generalized: they
are those dealing with the allocation of resources. In general, the emotional
content of the rhetoric has been directly related to the severity of
management impacts upon the local citizenry. It is not easy to accept limits
and make allocation decisions. What escapes most people is the universality
of disenchantment with technical advisors of all descriptions. Thus the same
ire and irratfonality that exist on both sides in the U.S. can be found in
South Africa, the North Sea, the Philippines, Japan and Central America.

My purpose today 1s not to diseect these problems. This is not a lesson
in the comparative anatomy of fishery management problems. I am more
interested in the management process as a living phenomenon and in 1ts
continued well being.

21



Accordingly, I w(ll be addresslng two interrelated sclentiflc problems
that bear on the vlablllty of the marlne fishery management process as It
serves the purpose of a natlon. The two problems are: (1) difflcultles (n the
technology (lnformatlon) transfer process and (2) mlsunderstanding the dlversa
roles of the scientist. Incidentally, I use the term sclentist in reference
to all technlcally tratned people, be they blologlsts, economlsts or
soclologists. I refer to anyone charged with the responslbllity for
assembling facts and fligures and assaylng them objectively to provide useful
information to those who must make declelons for society. To show that the
problems are universal, I will Lllustrate the Lessues with some European
examples. The 1ssues or questions are no differant in scape than those
observed In the Unlted States or anywhere elsge.

The 200-mlle extenslon -- whether viewed as an extenslon of the economle
zone or a territorial sea — had a gevera lmpact on the European community of
nations. Traditionally, the International Counclil for the Exploratlen of the
Seas (ICES) provided needed sclentific advlice to the natlons or comulisslons
Involved. Before the extenalon, all the countrles {nvolved carrted out thelr
managerlal functlons under the aegla of the Northeast Pisherles Advisory
Commlaslon (NEFAC). But the extenslon of Jurledlction made NEFAC ambliguous --~
ln part because of the resulting regionallzatlon of fighery Lnterests and
control. Depending on your polnt of view, NEFAC may In fact be what is needed
today. In any event, there are now, for example, the Baltlec Sea Fisherles
Commlsslon and the Eurcpean Economic Communlty, both of which are actlively
Involved tn flehery management. However, ICES remalns the prime source of
sclentlfle advice.

The enhanced parochiallsm of the new flshery situatlon qulckly brought to
the surface a pervaslve, subllmlnal unhappiness wlth "sclentlsts " —— [n this
Lonstance, the filsherles biologists of ICES. But the ICES (s a mature
community, and Its reactlon was to establish & forum for dlalogue between
sclentlste and managers. The flrst dlalogue meetlng was held in Copenhagen (n
May 1980. Followlng this “breaking of the lce,” ICES Presldent Dr. Gotthllf
Hempel encouraged customers to comment upon ICES' advice presented {n the 1980
Teport of the Advisory Committee for Flshery Management (ACFM). These
responses were used as the basls for the next dlalogue meeting in October
1980, There were many responses to Hempel's raquest. 1 appended one of them,
a letter from Mr. J. Hertoft of the Danlash Minlstry of Flaherles Lo rhis paper
(with his permisslon). The following quotea {llustrate the flavor of the
lettar:

“Is the data base avallable and are the merhods used for assessment
of flsh stocks sufficlently rellable to ensure that the estlmated
catch predictlons, and hence the TACs* based thereon, will lead to
the 'agreed' objectlves?...Is there any background for computation of
TACs without relfable landing statistics? Has a fishery policy using
TACs any future at all? Can TACs be replaced by some other
management tool?

"What are the objectives of the regulations Introduced for the
different flsh stocks, and who is setting these objectlves?...lt
cannot be a task for the sclentlsts to recommend precautionary TACa.
In dolng so, they make purely political declslons wlth no sclentifie
background. "

*TAC stands for Total Allowable Catch.
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The Lnformation transfer problem ls often expressed as the need for a
popular, even a comlc book, version of an assessment report. This ls not a
laughing matter. Today's ls a complex technlecal soclety. It 1s overburdened
with data on everythlng affecting our lifestyles and more besides. Somehow,
technologists seem to be held prlmarily respensible for the communicatlen
fallures. Undenlably, they are Lnadvertently at fault for exacerbating the
problem and are even dlrectly responsible for it In some cases. Much of this
[s due to the fact that there are many scientific roles, and these different
roles are not clearly recognlized.

In the strict sense, a sclenti{st {s someone searchlng for new knowledge.
Hts/her work and dlscoverles are tested, verbally or Iin the literature,
against those of colleagues. It Lls, purely and simply, a competitlon of
Lldeas. As such, the competitlon s vulnerable to the full range of human
virtues and folbles.

Every sclentist wlshes for peer respect and wishes to survive Ln his or
her chosen fleld of work. For the "hard core” research sclentist, the goal is
to move ahead the frontier of sclence. Introduclng this level of scientlfic
interactlon into the process of maklng a soclal decision frequently serves
only to decrease the probabllity of arviving at a reasonable declsion for that
particular time and place. It generally frustrates the nomsclentist and
enhances the [mpression that sclentists are arrogant and unrasponsive to the
needs of soclety and that they are trying to dictate society's objectives.

My grandfather on my father's slde was the chief engineer for the American
Brldge Company many years agc. One of hls projects was the George Washlngton
Bridge. It was his responslbllity to Implement a socloeconomle deciston to
bridge the Hudson River. He had a responslbillty not unllke that of a staff
member of a flshery management councll or a member of a flsherles ministry
charged with establishing fishery management protocols. My grandfather
concerned himself with dellvery schedules, quality comtrol, safety and other
such things assoclated with building the bridge. He was not, Ln thls role, a
scientist; he was the man who Lmplemented the decksion to brldge the Hudson
River.

The bridge was deslgned by a firm of architects. Designing bridges and
buildings often starts with In a competltlon among architects to see who will
come up with a cost-effecktlve, aesthetically pleasing solutlon to a carefully
deflned need.

Is the architect a counterpart of the sclentist? An archltect may be an
arthist, but is not a sclentist. Architects are constralned to deslgn
structures that meet apeclfic needs. They work wilthin the generally agreed
upon “state of the art” when lt comes to the qualities of bullding materlals
and an understanding of deslgn constralnts as they relate to such things as
loadlng, response to environment and emergy efficiency.

The “research” ts done in engineering handbooks and trade publications.
The “sclentlfic” work took place earlier in the laboratory (e.g., National
Bureau of Standards), Ln prlvate industry (e.g., companies that tested and
documented the characterlstics of the matertals they produce) and in the
unlversity (e.g., dealgn studles, development of new materials).
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One assumes that the archltect 1s sure that every component part
recommended has been approprlately testad and that data exlstas for its
breaking strength, modulus of bending, aging characterlstics, temperature
responses and so forth. Each of these attributea ls documented somewhere,
uslng standard statistical procedurszs. It 1s understood that the archltect
dld not do any of thls work but assumed responsibllity at the poknt at which
he recommended new comblnatlons of materlals and new design solutions.
Soclety underatands the architect's role falrly well and, as a consequence,
the sclentist in this mix is seldom vislble and his advice ta not sought.

Although [nvlalble, the sclentist 18 there In the sense that the
architect’s craft depends upon data developed and presented ln handbooks,
technlcal papers, semlnars and textbooks. Much of this materlal {s presented
and analyzed in exactly the same manner as ls blologlcal or economlic data.

The same statlstical procedures are used to provide estlmates of confldence
(precislon) and the same problem exlsts when lt comes to deallng with the
aspact referred to as accuracy. Slnce safety Lls 80 obvlious a factor of
concern —— falling bridges are not deslrable —- the designer pays attentlon to
the probablllty of materlals not living up to the "average” expectation and
bullda In appropriate safety factors. As Lt turns out, many of the fallures
that do occur are usually related to a lack of quality control at the factory
or to construction shortcuts, rather than to s failure to bulld [n the
approprlate safety factor. Bullding in thls safety factor 1s an accepted
procedure and las defended, if necessary, by the deslgner, not by the sclentlst
Ln the Natlonal Bureau of Standards.

The archlitect ls hired for hls skill and judgement; he te hired to convert
technical data knto a product uniquely deslgned to meet soclety's needs.

In passlng, Lt is worth noting that the data avallable to a bridge
designer has been developed under tdeal clrcumstances, relatively speaking.
Fisherles data doesn't come as easlly. The data will never be as precise and
will never be amenable Lo repeated testing because Lt {s always changling.
Nonetheless, the average value estimated for any particular sltuatlon {glven
that it ls accurate) has an equal probabllity of belng right or wrong whether
tt ls the breaking atrength of a cable or an astlmate of stock size. In a
difftcult flehery allocation sltuation, building Ln an approprlate safety
factor for biological data requlres the judgment of a Solomon.

Face-to~face exchanges between dectslon-makers and sclentists often create
lotractable communlcatlon problems. To communicate data, the technologlst is
obliged to trivialize Lt -~ by that, I mean to present a multldlmensional
sltuatlon two-dlmenslonally. This type of presentatlon Ls often too arcane
and Is reaented for that reason. As soon as 1t is recognized by his audlence
as a gross simpliflcatlon, the sclentist is accused of “"talking down to us.”

The architect serves as a technology transfer mechanism -- what I refer to
In fisherlea as the "excluded middle.” That role, or paradigm, hasn’t yet
taken form ln our filshery management activlities. It requires a background and
training as sophlsticated as that of the archltect. Unfortunately, there s
as yet no clearly established reward structure for such Lndlviduals. The
functlon {8 beglnnlng to take shape in the fishery management councils and (n
ICES with respect to the ACFM (Advlsory Committee for Fishery Management).
Unlverslitles are also beginnlng to perceive thls need and are moving to define
such a paradigm; later it wlll be possible to develop an appropriate
curriculum,
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To date, thls functlon has been served by putting flshery scientists lnto
these “archltectural” positions. Lacking a clear perceptlon of this new role,
these [ndividuals tend either to continue Ln the mode of a flshery sclentlst,
or to serve the publlc interest as they see Lt, usually making the mistaken
assumptlon thar thelr partlcular expertise ls relevant. Under these
cirecumstances, they will recommend such things as total allowable catches
without specifying the ratlonale or having stated objectives from declslon-
makers. Thus, the ACFM and various other technlcal advisors are seen as
providing advice "for the greatest good, for the greatest number, for the
greatest length of tlme.”™ At tlmes, they are seen as adopting an arrogant
definltion of the public interest —— that is, "what men would choose Lf they
saw clearly, thought rationally, and acted disinterestedly and benevolently.”

Such generally accepted definitions of the public interest [mply that
clear and unambiguous goals exlst for soctety. Everyone knows they do not:

*Fishery blologlsts concern themselves with “"max{mum sustalnable
yields,” multlspecies models, overflshing, etc.

sEconomlats talk about "net social benefit™ and tend to extrapolate
thelr studles to kndicate limired entry as the only solutlon to fishery
problems.

*The consumer wants quallty food at minimal cost.
*The businessman wants his profit.
*The flsherman wants hls freedom —— and so on.

Clearly there are few, Lf any, generally accepted concurrent goals for
soclety.

We need to put the sclentlst back Lln the role of being a aclentlst. He or
she should be concerned with lmproving stock slze estlmates, understanding
gtock recrultment relatlonships and lmproving the ablllty tc project
population changes far Lnto the furure. The sclentist should be neutral and
nake no value judgments. Sclentista are not necessarily any more objective
than anyone else. Value judgments are often the bases of social decisions and
are expressed at polling places, public meetings and legislative sesslons. As
one cynle sald, "Man ls characterized by hls abllity to be objective about
everything but hlmself.”

Under the present clrcumstances, advigory committees and indlvidual
technlcal advisors that serve as an Iinterface between scientists and soclety
at large have two optlons.

The flrst is to try and reflect society's needs when they provide advice.
This [s not only impracktlcal, but also intrudes upon the purview of other
properly constltuted Instirutions to deal with such problems. It suggests
that those [ndlviduals or committees can fully appreclate and represent all
polnts of view. At one polnt during the ICES dialogue meeting, one of the
minlsters remarked that he very much wanted to know what a partlcular
blologist thought as a bliologlst, not as a person. This made the polnt rather
well.
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The second option Lls to restrict the purview of technical advisors and
committees. The very flrat restriction would be that they behave strictly in
a neutral manner and only go beyond a slmple, stratghtforward description of
the astate (economic, blologlc, ete.) of any partlcular flshery resource and
Lts soclal amblance when expliclt goals or objectives have been stated by the
appropriate declsion-maker.

1f you agrae, then we have no optlon but to establish a new role —— that
of the fishery management englneer {archltect), or Common Sense Quantifier
{CSQ), as Henry Regler would say.3 It should be emphasized over and aver
again that such advisors must have a clear statement of needs before they can
carry out their activitles. Establishing such a posltion does not solve the
problem if the needs are not clearly deflned.

I have presented these ldeas to several groups and Ln every Ilnstance have
baen asked certain questlons. I will comment brlefly upon the toplcs
addresred.

Not surprlsingly, I have been asked to define the role of the federal
gelentlat. Sclentlsts range ln roles from those who study a partlcular
subject because Lt interests them (whether or not they have support from
anyone) to those who carry out programs that are totally deflned in advance by
someone else. For the most part, our work within the Natlional Fisherles
Service I8 at that latter end of the spectrum. We are responslble for
carrying out work relevant to partlcular sttuations Ln which there ts a need
to elther make a declslon, or provide advice to the publie. Sclentlsts tn
thls mode are constralned to be somewhat conservative tn thelr approach. As
much as possible they need to avoid getting into the “competitlon of tdeas.”
The advlce they provide must be recognlzed as belng based on generally
agreed-upon sclentlflc princlples. It can't be so far out or process-orlented
that 1t Is percelived as lrrelevant or "nice to know,” as one admlnistrator put
Lt. Thls tends to put the government sclentlst ln a dLfficult posltion. He
or she La expected to maintaln credibllity by engaging tn hard-core research
and, at the same tlme, work full-time on the more mundane, less lmaginative,
strictly operatlonal kinds of research that are deemed necessary.

There ls no slmple explanation of why technlcal people are so often
resented. Remember the statement I mentfioned earller, where someone remarked
that he wanted to know what a partlcular blologlst thought as a blologlst, not
a5 a person. Contained Ln that comment Is the lmplicatfon that the blologist
has some control of events as a consequence of what he says. The most
artleulate statement concerning control was made by Professor John McKnlght =
an artlcle he wrote on the The Medicalizatlon of Politles.? I have quoted
part of thls artlcle below. To put Lt Lnto our frame of reference In this
paper, substlitute the word "biology” for "mediclne” as you read it.

“Viewed ln these terms, the essential function of medicine Ls the
medlcallzation of politles through the propagation of a therapeutlc ideology.
This ldeology, strlpped of tts mystifytng symbols, [s a stmple triadic credo:
(1) the basle problem is you, (2) the resolurlon of your problem ts my
professional control and (3) my control 1s your help. The essence of the
madical ideology ls lts capacity to hide control behind the magle cloak of
therapeutic help. The power of this mystification ls so great that the
therapeutlc ideology Ls being adopted and adapted by other interests that
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recognize that thelr control mechanisms are dangerously overt. Thus, medlcine
la the paradigm for modernlzed dominatlon. Indeed, its cultural hegemony Ls
so potent that the very meaning of pollrlcs {s belng redefined.

"Politice Ls luteractive — the debate of cltizens regarding purpose,
value and power. But medlicallized polltles ls unilateral -- the declslon of
the 'helpers' on behalf of the 'helped'...

"Polltlcs Ls the act of reallocatlng power. Medlcallzed politics
mystifles the controlling Lnterests so that thelr power ls no longer an Lasue
and the central polltical question becomes one of increasing the opportuntty
to be controlled....

"A politlcal soclety, peopled by cltizens, will certalnly find a need for
a linlted, valuable craft called medicine. That legltimate craft wtll be the
result of whatever remains of modern medicine when our people have healed
themselves by redilscoverlng their cltlzenshlp.”

This is a delightful and artliculate way to express the problem. Obvtoualy
there Ls a lot of good falth on both sldes of the Lasue. In most lnstances, I
am sure that the quotes overstate the seriousness of the problem.

Nonetheless, the natural tendency for technlcally tralned people ro accept
power and to use It according te thelr own perspective 1s a significant part
of the problem.

To some degree, the role of the “archltect” In the fisheries area has
exlsted Ln the Eorm of consultants hired for their expertise, much as the
architect Ls hlred. However, thare are very few of these lndividuals. More
often than not, thelr services are sought by fishing Interests in other
countries. To a limited degree, the role also exists in the private sector.
1 questlon whether the need ls sufficlently great in our country to support
very many of these indlviduals or enterprises, but it is certalnly one
solutlon to the problem.
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APPENDIX A: Text of a Letter from J. Hertoft to G. Hempel,
Presldent of the International Councll for the Exploration of the Seas.

Dermark
26th September, 1980

Dr. G. Hempel
International Council for the Exploratlon of the Seas (ICES)

Dear Professor Hempel,

In your letter of 29 August 1980 you ask “"customers" to draw attentlon to
questlons, which they would wish ICES to deal with Ln the next ACFM Report and
to suggest any further lmprovement, which they think could be made Ln the
Council's procedure for providing advice.

We are all aware of the fact that the advice glven by ICES on flsherles
management and the way this advice Ls used by the admlnlstratlons 1s far from
satisfactory as a basis for present and further flsherles policy.

Therefore we would llke to suggest that the following questlons be dlacussed
at the meetling:

1. Is the data base avallable and are the methods used for assessment of flsh
stocks sufflciently rellable to ensure that the eatimated catch
predicttons, and hence the TACs based there on, will lead to the “agreed”

objectives?

A. Flshery statistics Ln aeveral countrles are rapldly deterlorating
because landings are not reported, or more often are reported as
orlginating from a dlfferent area or as belng of a different
apecies. Baslcally, the state of affalrs {8 brought about by a
quotatlon system with Lts Ilmpliclt Lavitation to cheating. Is there
any background for computatlon of TACs wlthout rellable landing
statiastlce? Has a flshery pollcy using TACs any future at all? Can
TACs be replaced by some other management tool?

B. In recent years there have been a number of "embarramaing™ revislons
of recently-decided TACs. 1Is this due to the fact that early
estimates of year-class strength are much more dlfflcult than they
appear to be from the ACFM reports. When dolng catch prediction the
sclentlats have to estimate the present (or recent) filshery mortality
rates. Is ACFM confident thar the methods used for this are so
accurate that they allow for recommendations often appearing as a
slngle figure TAC?

2, What are the objectives of the regulatlons Introduced for the different
fish stocks, and who Ls setting these objectives?
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There seem to be three causes for Introducing a TAC of a f£lah stock as a
means of fishery regulatlons.

A. To prevent the stock from golng extinct and, of course, to bring Lt
back, Lf it ls already golng extinct. Under slngle-specles
management it la an Indisputable goal to bring a depleted stock up
agaln. Indlsputable, because losses to other flaherles caused by the
necessary management measurean (mixed ftsheries problems) and the
confllcts thereby created are often deliberately neglected. Thls,
obvlously, should not be so.

B. To shift the stock size from one steady {or reasonably steady) level
to another in order to lncrease total catch and/or the catch per
haul. The ACFM has been taklng for granted that this is politically
dealrable, an attlitude already erltleized at the previous dialogue
meeting. Alternatives are apparently not much discussed.

C. As a precautlon agalnst a development whose dlrectlon Is not known.
In the absence of data to assess a fish stock the ACFM has sometimes
recommended a precautlionary TAC computed as the average catch over
the last few years. In other words, Lt ls recommended to atop
further development of the flshery. There may be legal reasons for
adopting TACs In order to prevent, for Llnstance, certaln natlons who
are not allotted quota, to take part in the fishery. However, |t
cannot be a task for the sclentists to recommend precautlonary TACs.
In dolng so, they make pure political decislons with no sclentlfle
background.

D. ICES contlnues to give advice based on single stock assessment. The
fact rthat effort exerted on one specles causes mortallty on other
species too, and the problem, whether develeoping and malntalnlng
large stocks of predatory fishes is actually in the Interest of the
flsheries was never tackled by ACFM. Then admlnlstrators are st{ll
faclng the L1lusion that each species can be managed as if other
epeclies did not exist.

How can the problems mentioned under Ltems 1 and 2 be tackled?

There Ls no stralghtforward answer to this questlon. However, 1t Is of
utmost lmportance that the problems are recognlized. One way to ensure
that thils Ls done may be to ask ACPM for a full specification of the basls
of each TAC, which Is stated In Lts report. (An example of a posslble
“questionnaire” to ACFM Ls appended).

If such a procedure ls introduced the work load of the sclientlsts will
once more be lncreaged. Thls, however, may lead to a better understanding
of the shortcomlngs In the advice that ICES provides for 80-100 fEsh

stocks and hence lead to conslderatlons of how to put research work needed
in order of prlority.

Yours Sincerely,

J. Hertoft
Danlah Minlatry of Flsheries
Denmark, Copesnhagen
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Questionnatre to ACFM:
Proposed speclflcation of background informatlon in relatlon to TACs.

To be glven for each stock

1. The polltlcal objectlves on which the TAC ls based
2., Bvaluatlon of the data base

{(a) Source of errors

(b) Magnitude of errors

{c) Thelr consequences for the estlmatlon of TAC
3. Insufflclency of the methodology

(a) Source of errors

(b) Magnitude of errors

(c) Thelr consequences for the estimatlon of TAC
4., Estlmated TAC

5. Summary of ACFM's judgment of the vallidlty of 1ts advice

6. PFuture research neaded
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U.S. FISH AND WILDLIFE SERVICE PROGRAMS IN THE GREAT LAKES

The Service Management Plan was approved In June 1980 and 1s the princlpal
planning document through which the Fish and Wildlife Service communkicates Lts
purposes, goals and policles to other agencles and the publlc. The primary
misglon of the mervice ks to "provide the federal leadershlp to conserve,
protect and enhance flsh and wlldllfe and thelr habltats for the continulng
benefit of peocple.”

The FWS shall strongly support the contlnuatien of the traditional role of
the states In the responsibllity for and the management of flsh and wildlife,
wlth the exceptlon of FWS lands, which are a responsibility.

Indlan tribal governments have primary and traditlonal responsbllity for
the managemen: of flsh and wlldlife on reservatlomns, and also have authorlty
to regulate Lribal memberas tn exerctalng off-reservation treaty rights. FWS
has trust respounstbility to assist tribes.

The PWS has identlfled 78 "Important Resource Problems” nationwlde. Acid
raln ranks 10rh on that list, and llth ls freshwater fishes and fish habltat
-~ the Great Lakesz.

FWS objectlves for the Great Lakes are to particlpate in the development
of the Strateglc Great Lakes Flshery Management Plan, control sea lamprey
populatlons te no more than 10 of their 1958-60 level, Increase annual
hatchery productlon to a predetermlned lavel of lake trout as requlred by the
Great Lakes Flshery Managewment Plan, and Increase lake trout populations in
Lakes Huron, Mlichlgan, Ontarlo and Superlor until naturally produced trout
comprise 50¥ of the populations.

Hatcheries In Michlgan (Jordan Riwver, Pendills Creek and H{awatha Forest)
produced nearly 9 milllon lake trout in FYB0, one—third of which were stocked
on off-shore sites. We wLll have the capabllity to lncrease off-shore
stocking to 50% Ln 1981. The Iron River National Pish Hatchery ln Wisconsin
18 under constructlon and will provide an addltional 3.5 million lake trout
for stocking Ln the Great Lakes beglnnlng tn 1983,

The Genoa, WlLs., Hatchery Blologist's Laboratory s Enstrumental in
malntalning the Great Lakes Flsh Disease Control Polley through a multl-agency
effort involving federal, state and private hatcheries. The FWS [ntends to
remalin a strong supporter of the Disease Control Policy and Ls now in the
process of developlng cooperative agreements with all concerned states.

John W. Quam

Asgistant Area Manger-Fisheries
U.5. Fish and Wildlife Service
St. Paul, Minnesota
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PROGRESS AND PROBLEMS RELATED
TO THE GREAT LAKES FISHERIES - MINNESOTA

The State of Minnesota has Ln Lts boundarles only 4 percent of the Great
Lakes water area, but thls lncludes 2 mlllton acres of Lake Superlor, a rocky,
precipitous basln perlmeter considered to be one of the state’'s most unlique
resources. Local flsh spectes are typlcal of the cold, ollgotrophle nature of
these waters and have provided a fishery that in recent years has suffered
from many of the same problems occurring throughout Lake Superior.

The more noteworthy probleme are centered around the rehabilltation of the
lake trout and lake herring filsh populationas. In the case of the lake trout,
the apparent relationshlp between heavy stocking rates and survival of
juveniles has shown that a buffer from sea lamprey predatlion must protect the
juveniles te obtain survival. Fry stocklng of lake herring is being attempted
to restore thia populatlon, yet the relatlonshlp between the herring and
ralnbow smelt Ls not well understood. In elther case, our goal is to attaln
self-sustalning populations of such a alze aa to support a slgnlflcant
flshery. A steelhead population supplemented by chinook salmon Ls the goal of
our state's sportfish management plaaning.

It ts hoped that present research will provide an Lmproved straln of Lake
Superior lake trout for brood stock, as well as better stralns of steelhead
trout for the sport flshery. A creel census s underway to assess the aport
flgshery harvest, but there is need to determine the economlc value of the
sport flshery. Similar lnformatlon 1s needed for the commercial flghery. The
relatlve worth of this renewable resource Ls sorely needed to glve proper
perspective to the flshertes of the Great Lakes in view of the cont inuous
threats to thelr existence.

From the state management vlewpolnt, Sea Grant research and extension can
asslst Ln many areas where such expertise is lacklng or Lnadequate. To avold
unnecessary duplicatlon and promote complementary work, joint planning and
cooperative studies cannot be overemphasized. Research and other data has
bean collected on the Great Lakes for over 30 years, and any new studles must
be planned on the basis of avallable Lnformarlon.

The flsherles agency clientele, the commerclal and sport flshermen, can
also benefit from extenalon educatlonal services. States are normally
deflclent ln such gervices, which include clinics, publicatlons and current
advisoriss that benefit flshermen, whether anglers or netters.

Minnesota can benefit from these services and others that may be avallable
from the academle community. For example, we need to map and classify the
bottom shoals of Lake Superlor to ldentify potentlal spawning reefs for lake
trout. Perhaps there are tools of the trade that wlll now produce such maps
and skilled personnel to provide such data. Identlflcation of fry two years
after stocklng is sorely needed by blologlsts attemptling to evaluate the
success of fry stocking.
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Flgheries resource managers depend heavily on management—orlented research
and generally Lnvest a glgniflcant amount of thelr budget toward that end. We
turn to research bloleglsts for solutlons to bleloglcal problems and place our
confldence in thelr approach to deal with each. For thls reason, it is
lmperative that other researchers deallng with flsh management problems work
clogely with these 1ndividuals.

Flnally, the geopolitical problems faclng Great Lakes fishery managers may
pose a new venture ln the form of post—educational tralning of fisherles
workers. Strategle planning, involving Lnterjurisdlctlonal approaches to
dealllng with lake-wlde fisherles lssueg, are presenting new challenges, a
never dimenalon of fish management.

Jarry Keuhn

Chief of Fisherles

Mlanesota Department of Natural
Resources

St. Paul, Mlnnesota

35



NEW YORK GREAT LAKES FISHERIES MANAGEMENT POLICY

New York's Great Lakes fisheries management policy ls to develop the best
possible sport flishery to meet publle, economlc and recreatlonal needs and
develop a controlled commerclal flshery compatible with the sport fishery.
Program justificatlon Ls based on the tremendous economlc potential of the
sport fishery ($100 mllilon estimate), recreational beneflts and assoclated
publlc support for envirommental Lmprovements.

Only three of the 50 states have more surface freshwater than New York,
thanks to our Great Lakes' holdings (75% of our supply). Hlstorleally, state
and federal flsherles agencles and the public have mostly lgnored the
tremendous fisheries potenttal of these waters untll recently. Meanwhi le,
othar users —-- such as navlgatlon, power, chemical, steel and other Llndustrial
interests —- have changed, degraded or destroyed much of our original aquatic
resource base, due prlmarily to lack of publle recognition of the Lmportance
of the Great Lakes. Today the most serlous challenge faclng Great Lakes
resource managers ls stopplng environmental conditions. Other, more apeclfle
problems are the need for contlinued sea lamprey control, adequate stocking,
publlc access, adequate private enterprise support facilitles, funding for
necessary research and other activitles o meet those needs, and above all,
contlnued public and lLegislatlve support for the program.

Since 1968, rremendous progress has been made in recognlzlng, resolving or
addressing the above problems. New York probably has one of the most
latensive contaminant surveillance and restrictive pollutlon control programs
la the country. We have led the flght agalnst wlnter navigatlon and other
industrial uses of the Great Lakes that haven't proven to be envirommentally
acceptable. We have pushed for recognltlon of the ecosystem approach to
lakewlde/baslnwlde Grear Lakes flsherles management now accepted by the Great
Lakes Fishery Commission and the Internatlonal Jolnt Commleslon. We have
fully participated ln the development of a Stateglc Great Lakes Fishery
Management Plan, which provldes a lakewide/baslawide planning process that
coordinates envlronmental and fisherles management on an ecosystem scope. We
now have one of the finest developing salmonld sport Elsheries in the world,
supported by a new Salmon Rlver Hatchery with a 250,000-pound production
capaclty and federal lake trout stocking. In cooperatlon with the Great Lakes
Fishery Commlsslon, U.S. Fish and Wildltfe Service, Canadlan Department of
Fisheries and Oceans, the Ontarlo Minlstry of Natural Resources, the
Pennsylvanla Flsh Commisslon and others, we have developed lakewide sea
lamprey control, a lake trout rehabilltaLlon program and a forage flsh stock
assessment program. Finally, through Federal Ald Dingell Johnson and
Anadromous Flsh research funding, we have been able to carry out the practlical
ragearch necessary to develop our successful Great Lakes fisherles program.
Most recently, emphasis has been placed on intensive management of wara/
coolwater species such as walleye, smallmouth and largemouth bass, northern
pike, muskellunge and yellow perch, particularly in Lake Erle and the St.
Lawrence River. Restructuring of our commercial and sport flsherles
regulations ls underway, based on lnformation derived from that research.
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Above all, through exceptional cooperatlon from New York's Great Lakes Sea
Grant staff, we have enllsted the many publics such as sportsmen's groups,
buslnessmen, leglislators ({ncluding the newly formed Great Lakes Countles'
Leglslative Fishery Advlsory Boards) to obtaln full publkic support for our
flsheries program. This has been essentlal in attacking the contaminant
problem, partlcularly in Lake Ontarlo. Our present pollcy is to contlnue the
development of our Great Lakes sport flshary simultaneously with a full effort
by all concerned to resolve the contamlnant problem. Stnce L968, we have been
very successful in splte of the above problems in developing a Great Lakes
sport and compatlble commercial flshery In our Great Lakes waters that is one
of the best in the world. We expect Lt to continue to lmprove in the next
decade.

Willtam A. Pearce, Supervisor

Great Lakes Flsherlies Sectlon

New York State Department of Environmental
Conservatlon

Albany, New York
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WHAT DO SPORT FISHERMEN WANT FROM THE GREAT LAKES FISHERY?

Malntaln a management program that will provide the opportunlty for
reasonably satiafactory catches by sport fishermen. There should be a mlx
of specles that provides a long season, wlth fish avallable both to shore
and boat fishermen. More fish should be available where the filshing
pressure ls heavlesat.

Contlnue to Improve communications between those responsible for
management of the flsheries and sport ftshermen. Parttcipatlion In
meetlngs ~— such as the present one sponsored by UW Sea Grant —— should be
encouraged. Sport flshermen are eager for Informatton about present and
future programe related to thelr favorite form of recreatlon. Keep In
mind, always, that effectlve communicatlon ls a two-way street.

More recognltlon of the eaconomic value of the sport flshing Industry. The
market value of the catch does not reflect the true economle value of the
gport flshery. We belleve Lt ls a reasonable estimate that more than one
million sport flshermen on Lake Mlchigan spend $350 mllilon annually for
thelr favorite famlly recreation.

More recognition of the soclal and human values of sport flshlng. The
need to flnd satlsfying family recreation closer to home Is becoming more
urgent as the fuel crunch Increases. Grear Lakes sport flshing is within
eagy reach of some 40 milllon persona Lan the Midwest.

Becter Interstate and interagency cooperation. With the proliferatlon of
current budget-trlmming trends for government agenclea, [t ls {mperatlve
to derive the maximum efftclency from funds that are avallable. If one
state or agency can produce coho salmon (or some other desirable stocklng
specles) at a lower cost, other states should conslder purchasing stock
from thls tate, Lf posslble. Better coordination of research could lead
to greater cost—efflciency through avolding duplicated effore,

More lnvolvement of sport flshermen in flshery management. There appears
to be a lack of representation of sport fishermen on the vartous boards
and advisory groups related to management of the Great Lakes flshery.
While not fishlng for profit, sport flshermen are vitally concerned with
the future of the Great Lakes for the welfare of presant and future
generations.

Better law enforcement. Violatlons of fishing regulations -- by sport or
commercial fishermen -- are harmful to the management of the fishery and
an affront to law-abiding citizens. There will never be enough law
enforcement offlcers to patrol the waters of the Great Lakes adequately to
apprehend violaters, so public support should be enllsted. Michigan's RAP
program {Report All Poachers), for {nstance, seems to be producing desired
regults.

Eldon Robbins
Great Lakes Sport Fishing Council
Mllwaukee, Wisconsin



PUBLIC POLICY CONSIDERATIONS IN FISHERY MANAGEMENT

In his talk, Virgil Norton focused on some of the public policy issues
related to fishery research and management. He said that in some cases
fighery research has been “sold” or justified on ite immediate applicability
to fighery management needs, but this has been misleading. In most cases,
gcientists are not able to answer the questions that contribute to short-term
decision-making of the kind done by the regional fishery councils. "Let's not
argue for [multispecies] models on the basis of how they contribute to
immediate fishery management decision-making,” sald Nortom, “"but on the basis
of how they contribute to sclentific knowledge in general.” He said that
gscientists shouldn't get caught in the "tidal wave” of tying every piece of
research to current management questions, or they will lose ocut in the long
run. They have to be more concerned about public policy.

In looking at public policy related to fishery management, Norton said
that we have to consider what we expect our management appreoaches to yield.
Many have argued for government action to ensure economic efficiency, he said,
but government involvement is not always the best answer. The government may
be going overboard in terms of regulation. Regulations may protect obsolete
practices or Inefficient production. And, he added, each new regulation
imposes costs in terms of information needs or enforcement. Also, many
regulations deal with resource distributfon questions, Norton said, and
fishery managers shouldn't be solely involved in income distribution.

Norton added that fishery managers have to come up with rational
management programs —- ones that go beyond simple questions of dellars and
cents. "If we are not going to attain or strive to attainm economie
efficiency,” he saild, "what other objective can we justify? To me, it seems
to be conservation, in the sense of preservation. OCur function, then, 1s no
longer economic efficiency but management to avold eliminating a species.” In
conclusion, Norton asked the question, “"Are we going to develop an effective
management system to attain economic efficiency?” 1If not, he safd, fishery
managers should assume an entirely different public role, and that's to press
for preservation of our fisheries resources.

Virgil Norton

Dept. of Agricultural and Rescurce Economics
University of Maryland

College Park, Maryland
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FISHERY PROBLEMS AND PROGRESS:
WISCONSIN SEA GRANT ADVISORY SERVICE PERSPECTIVE

The problems confronting the Wisconsln fishery stem from three maln
sources and can be classlfied as falllng into the following general categorles:

1. Ditsruptlon of the Great Lakes ecosystem.
2. Pish population dynamles (flsh stock fluctuatlons).
3, Pollutlon and microcontaminant levels In the aquatlic environment.

Each of the above problem classlflcation areas has a direct effect upon
recreational and commerclal fishing In the Great Lakes and have become the
focal polnt for UW Sea Grant Advisory Service programming.

Ecosystem modlflcation has resulted from processes such as harbor
dredglng, fllling marshlands, excesslve sllting and other types of
encroachment on the aquatlc environment brought about by signlficant changes
in the Great Lakes ecosystem. Thls has led to losses of spawning and nursery
habltat for fish Ln many areaes wlithin the system. These sltuatlons have
helped cause and malntaln the present imbalance (ln the filgh populatlon.

Although a great deal of controversy surrounds the proposed explanatlons
for why flsh populatlons fluctuate, the fluctuation of flsh stocks are a
threat to the stabllity of the commercial flshlng Lndustry and a cause for
conern among recreatlonal fishermen. Slnce commerclal flshing depends upon a
llmited number of specles, any decrease in the number of commerclally
harvested specles puts undue flnancial stress upen the commerclal segment of
the Industry. Likewise, poor catch rates for recreational speclies results in
reduced partlcipation by angler and reduced revenues for the
recreatlon—dependent segment of the Industry. As part of the UW Sea Grant
Advigsory Services program, attempts have bean made to educate both
recreattonal and commerclal fishermen about procedurses that would increase the
beneflts from flish harvested. This includes short ¢ourses on fish handling
and processing, publications on flsh rechnology and preparation procedures,
and the use of radio to lnform the general publlc about flsh and fish use.

At present, the problem that poses the greatest threat to the Great Lakes
flshing Llndustrles [s that of mlcrocontaminants. In spite of all the work
that has been done In thls area, llttle has been accomplished with respect to
allevliating the presasure on the flshery. Given the present state of the art,
it looks as Lf little can be done other than to let nature take Lts course.

David A. Stulber

Department of Food Science
University of Wisconsin—Madison
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PROGRESS AND PROBLEMS:
OHYO SEA GRANT ADVISORY SERVICES

The Ohlo Sea Grant Advisory Services was formed In September 1978. The
first agent, Frederlc L. Snyder, started Ln October with a prime
regponsiblllty of working with sport and commerclal fishermen. Materlals
relatlng to fish handling and preparatlion have been prepared for each
audlence. However, due to the huge number of sport fishermen (700,000),
utilizing Ohio's portion of Lake Erte, the agent was forced to spend a great
deal of time wlth that group. Fortunately, a research project to develop
markets for underutlilzed specles was running concurreantly and allowed Ohloe
Sea Grant to Interact effectlvely with commerclal flshermen. In November
1980, followlng completlon of the marketlng research effort, a second Sea
Grant agent, David 0. Kelech, started work. One of Dave's major areas of
emphasis (s to contloue Sea Grant's fisherles marketing objective in an
Advlsory Service mode by working am a catalyat between commercial fishermen
and retallers and consumers.

Recently, Ohlo Sea Grant has begun to work with aquaculturists within Ohlo
and has hlred a rhird agent, Frank Lichtkoppler, to start In Febraury 1981.
Frank's primary responalbility ls eroslon and shore process; however, he has
an aquaculture background from Auburn Unkverslty and will be called upon to
agalst Lln thls area. His presence will complete our Inltlal objectlves Ln
that all components of the flshery can now be addressed.

The completlon of the agent selection process has been one of our major
successes. However, almost equally lmportant has been our link with the Ohio
Cooperative Extenslon Service, which through Llta county home economlsts has
allowed Sea Grant to Increase utllizatlon of seafood products by educating
homemakers on cleanlng, cooklng and prasgervatlon technlques.

Our one mzjor disappointment haa been the Lnability to develop a large,
profitable market for freshwater drum.

In summary, we are most pleased wlth our educatlonal and advlsory sarvice
efforts and capabllltles as they relate to Lake Brie's flaherles. We are
continulng to work toward greater cooperation with the U.S. Fish and Wildllfe
Service and the Ohlio Department of Natural Resources.

Dr. Jeffrey M. Reutter

Sea Grant Advisory Services
Ohlo State University-Columbus
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INDIAN FISHERIES CONSERVATION AND RESEARCH

The vartous treatles between the U.5. Government and the many Indlan
tribes of the Creat Lakes reglon established these tribes as Indtvidual
soverelgnties. As a result, the traditional Indlan attltudes toward hunting
and fishlng contlnued through the years. Trlbal membars flshed and hunted
however and whenever they deslred, with llrtle regard for the resource. This
presented no problems as long as the tradlitlonal nets, boats and weapons were
used. However, when modern equlpment became avallable and adopted, the
Loapacta on the resources hegan to show.

The followlng comments apply only to the LO Wisconsin reservations under
the furisdicattlon of the Bureau of Indtan Affalrs' Great Lakea Agency lIn
Ashland, Wls.

Several Wlaconsln tribes recognized the need for establishing controls on
the harvest of flsh and game but were hampered by the lack of tralned
personnel, funding and most of all, strong opposltion from tribal members.
Within the past three years, federal funds have been allocated to six tribes
for establishlng conservation codes, clvil court systems and conservatlion law
enforcement programs. In addition, the Red CLLff tribe now employs a
praofesalonal flsherles blologlat for conductlng research on trout, walleye and
whiteflsh populations in Lake Superlor.

The two Wlaconaln tribes located on Lake Superlor have trained trlbal
wardens to enforc consarvatlion codes that apply to both memberas and
outslders. Rad CLLff, uslng data collacted by thelr flsherles blologlst, sgets
llmits and seasons for trout and whliteflsh, and requires tagglng of trout
caught by tribal commearclal flahermen. The Bad Rlver has closed the Kakagon
Sloughs at the mouth of Bad Rlvar to the taklng of walleyes by any means
durlng the spawnlng season. The exceptlon {8 that the Bad River Fish Hatchery
la permltted to set nets for the collectlon of spawn.

Whlile keeplng a low proflle, Indlan conservation law enforcement and
flaherles research programs are beglnning to benefit the Wisconsln portfon of
Lake Superior's flsherles. We encourage conttnued cooperatlon and Umproved
working relatlons between all cribes and the varlous federal and state
agencles Involved Ln conmervatlon activitles.

Charles A. McCuddy

Natural Resources Speclallst
Great Lakes Agency

Bureau of Indlan Affairs
U.S. Departament of Interlor
Ashland, Wisconsln
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QUOTA WALLEYE MANAGEMENT
IN WESTERN LAKE ERIE

The western Lake Erie walleye population has changed drastlcally in the
last 40 years. There was an acute decline g the late 19508, then an equally
acute resurgence In the 1970s,

Beginning in 1966, Ohlo undertook ateps to reduce commerclal net mortallty
of walleye and related spectes. All glll nettlng was stopped Lln western Lake
Erie durlng that year. Shortly thereafter, a sport bag—Llmit of 10 walleye
was establlished. A few years later, all commerclal nettlng In slx
blologically ilmportant zones In western and central Lake Erle was prohlblted.
The mercury crilsls In the early 1970s partially preempted and complicated the
evaluation of these earlier strategies. In 1972, all Ohto commercial walleye
harvest was stopped by WLldllfe Order. Beglnning in 1973, the Great Lakes
Flshery Commlsslon provided a forum for the development of International quota
management. Ohlo strongly endorsed this management strategy by passing quota
leglislatlon In 1974,

The Ohlo commerclal walleye harvest ban remalns In effect today. A sport
bag~limit of slx was adopted lan 1980, Quota management, however, has not been
legally adopted in Ohilo because the total allowable harvest Is not as high as
the performance of the fisherles and stock denslty and distrlbutlon suggest
they should be. The quota concept has produced a posltive effect on western
Lake Brle walleye. It only remalna that this effect Is expanded to Lnclude
related specles, thus providing "collectlve quota management” for a fish
community whereln all agency philosophieg and prloritles could be accommodated
with mlnloum blologlcal loss to all affected specles.

Russell L. Scholl

Anslatant Chief

Divlislon of Wildlife

Ohio Department of Natural Resources
Columbus, Ohlo
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A FORECAST FOR TOXIC CHEMICAL LEVELS
IN LAKE MLCHIGAN FISH

Trends in the levels of DDT and PCBs lo Lake Mlchigan fleh provide a baals
for projecting the response —— measured as the contaminant concentratlon in
fish —— to a chenge in contaminant (nput to the lake. Data on the rate of
decline of th DDT-group pesticldes Ln Coho salmon kn Lake Michigan (ndlicates
the resldence tlme for DDT in the water column ls about 1.75 years. Tranaport
to Coho via pelaglc and banthle food chalns corresponds to about 80% and 207,
raspectlvely, of the Coho body burden of total DDT prior to the ban on DDT
use. Transport of PCBs and DDT ars expected to be stmilar. Consequently,
reduction of the Lnput of PCBs and slullar chemlcals lato the Great Lakes
should result ln a falrly rapld and large decrease In the concentrations
prasant (n the flsh. A mass balance for PCBs In Lake Michlgan lndlcates loas
occurs malnly by sedimentatton and burlal., Atmospherlc imput Lls an lmportant
souca. Tha laportanca of trlbutary Lnput and dlrect discharge are uncertain.

David E. Armstrong

Department of Clvll and Environmental
Englneering

Untversity of Wisconsln-Madison
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DIFFERENCES AMONG FISHES IN ACCUMULATION OF PCBS:
A MODELING APPROACH

Food hablts, thermal preference and life history tralts of fish Influence
thelr accumulatlon of mlcrocontamlnants auch am PCBa. From known thermal
hlstory and observed growth data, a blioenergetlcs model of fish growth
computes food consumed and oxygen respired for several specles of Lake
Mlchlgan flshes and esttmates of PCBs accumulated via trophle and dlrect
uptake pathways. For large salmonlds Ln Lake Mlchigan, dlet and growth
efflclency dliferences combine to produce dlfferences In rates of PCB
accumulacton. Adult alewlves, whlch contain relatively high levels of PCBa,
are the major source of PCBa for Lake MLchlgan salmonlds. For flsh of glven
age, varlatlon ln welght may account for a L0X-20% difference In expected PCB
concentratlon; but for lake trout of equlvalent weight, age may account for
500% dlfference in expected PCB concentratlon., For fish of equivalent age and
welght, life history differences can account for 200% {lake trout vs. coho
salmon) and dlet dlfferences up to 4007 (alewlfe dlet vs. smelr dlet). We
present results that predict how a substitution of other forage flsh for
alewlves ln salmonid dlets would reduce by more than 50X the amount of PCB
accumulated by the several salmonld plsclvores. Extrapolating the current
rate of reduction of PCB Ln forage flshes ylelds modeling forecasts for PCB
concantrations tn lake trout: A 2-3 kilogram, flve-year—old flah should have 5
ppe PCB La 1983 and 2 ppm PCB in 1990.

J.E. Breck and J.F. Kltchell
Laboratory of Limnology
Unlversalty of Wlaconsln-Madlson
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FORAGE FISHES AND THEIR SALMONID PREDATORS IN LAKE MICHIGAN:
PAST, PRESENT AND POSSIBILITIES

Alewlfe and railnbow sumelt domlnate the planktlvorous fish fauna of Lake
Mlchlgan and are now the prlmary food of lake trout and lntroduced salmonlds.
Pluctuations Ln the abundance of alewi{vas and amelt have been a concern due to
the effact on nattve specles and because of thelr present role as forage
spacles. Each has baen Lmplicated as an lmportant contributor tn the local
reductlon or extlnctlon of Llmportant natlve specles. Mechanlsma for these
loteractions include compatlitlion for food and predation on flsh eggs and
larvaa.

Bloanergettc modeling sluulations of alewlfe consumptloa by stocked
salmontds suggests that as much as one-thlrd of the annual alewlfe productton
is consumed In some years. Increasing stocking rates of salmonlds Ln Lake
Michigan yleld a predator-prey system [n which the predator numerical response
is relatlvely Lndependent of prey dynamlcs. This suggestsa posslble decllines
{n alewlfe productlon, changes ln major forage available to predators and
perhapa destabtlizatlon of the current pradator-prey system.

Donald J. Stewart®, James F. Kitchell
and Larry B. Crowder

Laboratory of Llmnology/Department of
Zoology

Univeralty of Wisconsin-Madlson

*Pregsent Address: Flsh Division, Department of Zoology, Fleld Museum of
Natural Hlstory, Chlcagn, IL 60605
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AQUACULTURE POLICY AND PLANNING IN THE GREAT LAKES REGION

A flve-year effort by the aquaculture (ndustry and adminlstrative and
legtslatlve branches of the federal government has resulted 1n Tecent
enactment of the Natlonal Aquaculture Act of 1980 (Publlc Law 96-369;
September 26, 1980). The act'a primary Functlion is to provide for policy
plannlog and coordinatlon of federal actlvltles in matters related to
aquaculture. The act establlished an Interagency “Jolnt Subcommlittee on
Aquaculture” through the Offlce of Sclence and Technology Pollicy; names the
departments of Agrlculture, Commerce and Intertor as lead agencles in
dlrectlng the federal effort In aquaculture, and mandates the development of a
"Natlonal Aquaculture Plan,” plus assegssments of the economlc and regulatory
constralnts on aquaculture. Appropriatlons totaling $50 milllon for the three
lead agencles for 1981-83 were authorlzed by the act, but it appears that
these funds wlll actually be included in the Federal budget over the next few
yearg In light of the Reagan Admlnlstration's announced spendlng cutbacks.
Federal planning to date has emphasized the need for state, regional and local
participation Ln policy development, research and fundlmg. In response to
thls, the Great Lakeas Sea Grant Network 1ls attemptling tc formulate a
preliminary plan for aquaculture develcopment ln the Grest Lakes reglon.
Particlpation hy state and reglonal agenclies, the land grant college system
and the private sector wi{ll be easentlal to this effort.

Terrence B. Kayes
Asslsgtant Director
Aquaculture Research Laboratory
Unlversity of Wisconasin-Madlson
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CAN NEW TECHNOLOGIES PRODUCE A SAFE, USABLE PRODUCT?

Most people famlllar with the Great Lakes are aware of the many problems
that affect the Greaat Lakes system. One such problem Ls environmental
pollutlon. Although rhere are oumerous forms of pollutlon, the form which has
cauged the greatest difflculty for the flshery (both recreational and
commerclal) ts the presence of chlorlnated hydrocarbon compounds, which are
absorbed by and accumulate in fish.

Most of the chloriunated hydrocarbon compounds currently found Ln £ish have
been classlfled as potentlally hazardous, and tolerance levels have been
establigshed to protect consumers agalnst overexposure to these materlals.
Technologists have addressed the problem of chlorinated hydrocarbon resldues
In fieh, hoplng to find or develop both Lnexpenslve and effective methods that
could be used durlng flah procassing to totally remove or drastlcally reduce
the contamlnant levels in the ftehery product. To date, no effective method
has been found that wlll meet the deslred objective of reducing the
contsulnant level and contlnue to produce integrlity.

If the princlpal objectlve ts sloply to produce a safe, usable human food
product, the technology exlatlng today could accomplish that goal. Processlng
procedures lnvolving Elsh flesh extraction with Lsopropyl alcohol will
effectively remove chlorinated hydrocarbon compounds with the lipld from the
fish {lesh, leaving an odorless, flavorlesa, flour-like product high 1n
protein but having the physlcal propertles of sand. Such a product could be
used to enrlch food products of low proteln value, but the cost of production
and avalilable markets For 1t make the process prohibitlva.

Another and more plauslble approach to using the chlortnated
hydrocarbon-contam{nated resource ls the converalon of the flsh tnto
Lnduscrlal Elshery products, such as Fish meal and fish oll. By modifying the
existlng flsh meal processes, Lt should be posslble to produce a flnal product
that would meet establlshed guldeline levels for chlortnated hydrocarbon
restdues In asuch products. Through the use of figh meal and oll as anlmal
feed Ingredients, the human Faod requlrement would ha indirectly met with the
other food producrs were consumed.

David A. Stulber
Department of Fgood Sclence
University of wy sconsln-Madl son
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