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Salmon Stocks at Risk:
What's the Stock and What's the Risk?

Harold J. Geiger and A. J. Gharrett

AssTrRACT. Fisheries managers and fisheries population biologists and geneticists have 2 big problems when
talking about salmon stocks at risk: disagreement about what a stock is, and too little to go on about what is
at risk. We ecommend leaving the worstockto fisheries managers, with the traditional emphasis on groups

of fish managed as a unit. We recommeeskerving the wordlemeto mean a smaller-scaled stable population

of interbreeding salmon, with the emphasis on genetic eletess. Wéope maintaining this distinction can

help promote a freer discussion of fluctuations in run sizes and help direct more attention to biological issues,
like the underpinnings of sustainable fish production. Second, we want to turn the question around from “are
stocks at risk?” to “what is at risk?” We conclude that if concrete services that humans enjoy from salmon

populations were fairly evaluated against activities that put those services at risk, sustainability is underval-
ued.

More than 17 years have passed since the 19&wrtion of it) at a particular season, which fish to a
Stock Concept International Symposium (STOCSsubstantial degree do not interbreed with any group
1981), but fisheries managers, population biolospawning in a different place” (Ricker 1972:28).
gists, geneticists, and government officials still do~Following in the same spirit, an even sharper defi-
not agree on what stocks are. Our experience come#ion was advanced by Booke (1981:1479): “a
from the “stocks at risk” inquiry in Alaska (as ex- population of fish that maintains and sustains Castle-
plained by Baker et al. 1996) and from many meetHardy-Weinberg equilibrium.” These definitions of
ings and discussions about enhancement amstock obviously emphasize genetics, something
development in Alaska. llese experiences have quite different than Ricker's 1975 management-
often left us discouraged because so much enerdyased definition.
and time was wasted talking about matters that have Ambiguity and confusion really accelerate when
not led to a better understanding of what is really athose who usstockin the management sense fail to
stake. realize that, while they would like to talk about a ge-
Retrospectively, much of the confusion stems fromrmetic stock, they don’t know which fish compose in-
the fact that the wordstock has taken on a whole terbreeding units. Beating back the confusion would
range of meanings in salmon biology and managemeriie good, but this is not the only reason for developing
With an eye toward management, Ricker (1975:5) dea richer vocabulary. Even if their fears ar@wrd-
fined astockas, “The part of a fish population which less, declines in something callegt@ckwithin the
is under consideration from the point of view of actuaktontext of the Endangered Species Act has some fish-
or potential utilization.” Although managers incorpo-ery administrators worried that the world will come
rate biological notions when they call a collection ofcrashing down on their heads.
fish a stock, the emphasis here is on the business of We suggest that giving a new word to the smaller
conducting orderly and sustainable fisheries usingenetically discrete units may lead to a freer and less
groups of fish that are manageable (¥%emin pres3.  guarded discussion about population fluctuations. For
Those who approach this word genetically andhis reason we propose that population biologists and
biologically traditionally lean more toward a different geneticists abandon the wostbckwhen they mean
definition offered by Ricker, who also defd stock something other than Ricker's 1975 definition.
as “the fish spawning in a particular lake or stream (or  The authors of the influential botlpstrean(Na-
tional Research Council 1996) recognized this prob-
lem with the wordstock they useddemefor an
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unequivocal word with genetic meaninghe make optimum use of electricity, social well-being,
American Heritage Dictionary1992) definesdeme fish, and timber production? Part of the explanation is
as “a local, usually stable population of interbreedgiven by Clark (1991), who discussed the bias against
ing organisms of the same kind or species.” Kingustainable development.
and Stansfield (1990) provide a similar definition  In resource management, a closely related answer
in their dictionary of genetic terms. is that risk and loss are not taken as seriously as a po-

The introduction of the wordlemeinto the vo-  tential payoff. Decision-makers often frame questions
cabulary at first seemed a big step forward, but it isbout risk in the form of a statistical hypothesis test
increasingly being used at meetings and in other disvhen the questions are not fundamentally statistical
cussions about harvest policy as a more fashionabig about a hypothesis. Decision-makers want substan-
synonym forstock causing the same confusion thetial evidence against the null hypothesis of “no prob-
word stockhas caused. Along with this trend, we segem” before the alternative hypothesis of “big
people claiming that demes must — urgently — beyroblem” can be used to trigger a prudent but ex-
delineated and managed directly so as to reduce sorpensive action. Simply capturing the null hypoth-
kind of risk to sustainability. That just is not possiblegsis for one side of the argument provides a
if the worddemeis used as we propose here. To reallfremendous tactical advantage.
understand what a deme is and to really understand | jke the wordstock the wordisk can mean more
the biological basis of salmon production, we need tghan one thing. It can mean a specific undesirable out-
know the scale of faithful homing, the stability of come or some measure of the effect of that bad out-
demes, and the way demes interact in metapopulationg,me such as the loss of some amount of money in a

To delineate salmon demes, we need to know the Spgampe. Risk can also mean the probability or chance
cifics of straying, introgression, and local adaptation, o+ this outcome will occur. We use the waisk to

— things that are almost entirely unknown forsalmonmean an economic measure of the amount lost when

_ Whatis possible is our ability to critically exam- 54" ndesirable outcome occurs, combined with the
ine harvest policies that are practical and feasible, ang ,,apjjity that outcome will occur. Understanding the
then choose only fr(_)m_those policies that reduce ris nderpinnings of salmon biology links us to the pos-
and protect demes indirectly. For example, manageggo o 1comes resulting from our actions. Understand-
can ensure they are allowing escapement from all terﬂ-]g of the services humans expect to derive from

poral segments of the run. Schmidt et al. (1997) fOungalmon or other animals links us to what we might
that constant-harvest rate policies have unintended bip-

. e under various unwanted outcomes. In other words,
logical and management consequences that can lo P

stock sizes and reduce stock productivity in sockey € _neg(’j to“'gurn the qyestlo_n %r"ound from ‘streeks
salmon — 2 things that threaten demic structure™ ”Zk' to “just what is ?t. ”Stﬁlt tis not the risk t
Eggers (1992) showed constant-harvest rate policies conspll(cuc;]us p_clJlln IS that 1t 1S not the 1isk to
provide less protection and lower stock sizes durinia mon stocks that will motivate expensive conserva-

years of weak runs, as compared to fixed-escapeme n actions, it is the risk to benefits these salmon
goal policies. Ironically, constant-harvest rate policie®0Pulations afford humans. Obvious services are things

have traditionally been referred to as “risk adverse Ike inputs to commercial, subsistence, or recreational

(Deriso 1985) for reasons having nothing to do witt{iSheries. Slightly less obvious services that many hu-
risks to sustainability or genetics, but rather as a waf@ns desire are ecological inputs — like providing
to characterize some kind of optimum harvest. ood for bears and other wildlife or just the esthetic
The academic foundation of salmon managemert@lué of their existence. More subtle services might
came from an optimistic goal to maximize the yieldP€ in the form of a buffer against catastrophic loss of
from an aggregation of stocks (e.g., Bevan 1986), ng@lmon breeding populations; for example, one popu-
from scary concerns about risk and loss (see Snedalation might be needed in the future as a source of strays
and de Sylva 1994 for a tongue-in-cheek example d¢p repopulate an area where production is lost. Here,
what we mean). Expensive catastrophes occur almo$te service is one of insurance. Most can see these
daily while striving for optimum use of one thing or animals are important to people now and important to
another. Examples include the loss of salmon in thpeople in the future. But in the future salmon might be
Snake River, loss of groundfish off George’s Bankjmportant in other ways — including ways we cannot
misuse of capital in the savings-and-loan scandal ofet imagine.
the 1980s, and many similar examples you can find in  Estimating the risk various development actions
any newspaper. Why do disasters result from trying tpose to services we value is an economic exercise. An
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honest review of much of the work in this area showsion? How does the loss of one deme affect others?
a poorly reasoned attempt to apologize for consumpgdow will these animals respond to unavoidable habi-
tion and undervalue sustainability (Costanza et atat and environmental chagg® Whatan we do to
1991). The constant attentionwhat might be gained preserve services from the populations?
keeps attention ofivhat might be lostin short, we To really know what's at risk, however, we need
need to frame debates around actions that affetd better understand and express how important the
sustainability, in terms of risk, to concrete services fronservices are that salmon will provide to people in the
salmon populations. future. But to make a difference, we need to convince
To really know what's at risk, we need more in-decision-makers that risk is as important as the poten-
formation. The questions are: What is the scale of hontial gain when dealing with a risky proposition. In other
ing and straying between demes? How much of theords, let's look at the best options for rational and
genetic variability represents local adaptation? Whaustainable human use of salmon and let’s get to work
is the actual amount of gene flow? To what extent iso scientifically define the true worth of salmon and
introgression resisted by local adaptation and selethe biological basis of their production.

LITERATURE CITED

The American Hetage Dictionary, 3rd edition. 1992. Houghton King, R. C., and W. DStansfield. 1990. A dictionary of genet-
Mifflin Company, Boston. ics, 4th edition. Oxford University Press, England.

Baker, T. T.,A. C. Wertheimer, R. D. Burkett, R. Dunlap, D. M. National Research Council. 1996. Upstream: salmon and soci-
Eggers, E. I. Fritts, A. J. Gharrett, R. A. Holmes,and R. L. ety in the Pacific Northwest. Nianal Academy Pess,
Wilmot. 1996. Status of Pacific salmon and steelhead es- Washington, DC.
capements in southeastern Alaska. Fisheries 21(10):6—1Ricker, W. E. 1972. Hereditary and environmental factors af-

Bevan, D. E. 1988. Problems of managing mixed-stock salmon fecting certain salmonid populations. Pages-18D in
fisheries. Pages 103—-108W. J. McNeil, editor. Salmon R. C. Simon and P. A. Larkin, editors. The stock conceptin
production and allocation. Oregon State University Press, Pacific salmon. H. R. MacMillian Lectures in Fisheries,
Corvallis. University of British Columbia, Vancouver.

Booke, H. E. 1981. The conundrum of the stock concept —Ricker, W. E. 1975. Computation and interpretation of bio-
are nature and nurture definable in fisheries science? Cana- logical statistics of fish populations. Fisheries Research

dian Journal of Fish&s andAquatic Sciences 38(12): Board of Canada, Bulletin 191, Ottawa.

1479-1480. Schmidt, D. C., G. B. Kyle, S. R. Carlson, H. J. Geiger, and
Clark, C. W. 1991. Economic biases against sustainable devel- B. P. Finney. 1997. Alaska’s sockeye salmon fishery man-

opment. Pages 319—-3B0R. Costanza, editor. Ecolicgl agement: can we learn from success? Pages698in

economics: the science and management of sustainability. D. A. Hancock, D. C. Smith, A. Grant, and J. P. Beumer,

Columbia University Press, New York. editors. Developing and sustaining world fisheries re-

Costanza R., H. E. Daly, and J. A. Bartholomew. 1991. Goals, sources: the state of science and management. Second
agenda, and policy recommendations for ecological eco- World Fisheries Congress Proceedings, CSIRO, Colling-

nomics. Pages 1-2h R. Costanza, editor. Ecological wood, VIC, Austalia.
economics: the science and management of sustainabilitgnedaker, S. C., and D. de Sylva. 1994. Effect of sea level rise
Columbia University Press, New York. on marine fish populations. Journal of Irreproducible Re-

Deriso, R. 1985. Risk adverse harvesting strategies. Pages 65— sults 39(4):12-13.
73in M. Mangle, editor. Resource management: proceedSTOCS (Stock Concept International Symposium). 1981. The
ings of the second Ralf Yorque workshop. Lecture Notes proceedings of the 1980 stock concept international sym-
Biomathematics 61, Springer-Verlag, Berlin. posium. Canadian Journal of FislesrandAquatic Sci-
Eggers, D. M. 1993. Robust harvest policies for Pacific salmon ences 38(12):1457-1458.
fisheries. Pages 85-106 G. Kruse, D. M. Eggers, R. J. VanAlen, B.In press Status and stewardship of salmon stocks

Marasco, C. Pautzkand T. J. Quinreditors. Proceedings in Southeast Alaska. Proceedings of towards sustainable
of the international symposium on management strategies fisheries: balancing conservation and use of salmon and
for exploited fish populations. Alaska Seaa@tr College steelhead in the Pacific Northwest coefece, April 26—

Program, University of Alaska Fairbanks. 30, 1996. Ann Arbor Press, Ann Arbor, Michigan.



The Alaska Department of Fish and Game administers all programs and activities free from
discrimina-tion on the bases of race, religion, color, national origin, age, sex, marital status,
pregnancy, parenthood,

or disability. For information on alternative formats for this and other department publications,

please contact the department ADA Coordinator at (voice) 907-465-4120, (TDD) 1-800-478-3648,
o] r

FAX 907-465-6078. Any person who believes she/he has been discriminated against should
write to: ADF&G, P.O. Box 25526, Juneau, AK 99802-5526 or O.E.O., U.S. Department of the

Interior, Washington, DC 20240.



