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ABS'TRAC.T It has been suggested that models conceptualizing human fishers as preda-
tors in marine ?cosystems hold potentials for developing fisheries-management polici

However, fluestlonable assumptions inherent in some of these models may also leid th -
the potential for confounding that process: for example, the low degree of interd .
dency and lack of coevolution between human fishers and their prey, and tler onse.
quences for fishing effort which stem from human fishers’ having cultur:z ‘ e

Introduction

Formgl rr.lodei.s have a language and methodology all their own, which fo
some.m fisheries management is seductive in its elegance and persixasive in 'tr
seeming authenticity. Hence, reliance upon such models may pose a tem t'I ,
alterpatlve to the otherwise formidable task of weighing and mediatinp lt?li
ambiguous, complex, and frustrating problems that often surroundg th
development of appropriate fisheries-management policies. Yet, as Mai le
and Orpach (1982:13) observe regarding various formal .modc’els usedlob0
economists whf) are interested in fisheries management, ‘Although th y
embody appealing language and method [they] somehow t’"ail to pregdict tl:y
necessary range of consequences of policies.’ )
To this criticism advocates for the use of formal models in fisheri

management often reply, ‘Even if these models are not perfect, scientifi ITS
speakmg.they are still the best thing we have.’ But, are they? ’ =
' Mchre (1991), in a masterful article about the failure o.f certain shrim
flsherl.es around the world, explains how misconceived scientific discoursep
some'tlmes become hegemonic discourses in policy formulation, even thou lj
as Pe‘llsson and Durrenberger (1990:138) remind us, ‘Biologic;ll models agre
not sxmply'descriptions of nature, they are cultural artefacts, t0o.’ In oth
words., policy makers sometimes forget that scientific models’ ,emeinate frofri
a particular prqfessional milieu — a fisheries-management subculture havi
its own theoretical ethos, initiation rites, rules governing group member;,;lrilg
and r1t§s 'of passage, linguistic usages, dialectical patterns fo?
communicating, collective concerns for reducing professional risks and
suring survival, and other shared concerns. e
. A grave problerp may therefore arise when questionable scientific formula-
lons amass sufficient power to sway the development of management
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policies. As McGuire (1991:33) observes, drawing on ideas from several
others,! a persistent problem in fisheries management today is how the
seemingly ‘authentic discourse’ of the scientist becomes the ‘authoritative
discourse’ as well, permitting it to play a decisive role in the establishment of
management policies.

Moreover, while most formal models used in fisheries management are
phrased in deterministic and mechanical form (including those simulating
‘chaotic’ population changes: e.g., Wilson et al. 1990), suggesting they are
‘predictive models,’ it should be noted that this is only a matter of their form.
Otherwise they remain simplifications of reality which only rarely predict
future fish populations corresponding with various projections of fishing
effort, and almost never predict future populations of human fishers and/or
their fishing behavior corresponding with various projections of fish stocks.

Modeling Human Fishers as ‘Predators’ in Marine Ecosystems

Human paleontologists generally agree that our human and nearly human
ancestors passed through a long, evolutionary stage while subsisting mainly
as predators (cf. Binford 1987; Dart 1953; Shipman 1984; and Trinkaus
1987:107). Indeed, the idea that the predator’s way is still a fundamental
aspect of even modern humanity’s physical and behavioral make-up remains
a popular idea. Robert Ardrey, for example, unquestionably the most re-
nowned popularizer of this idea, states in his best-selling book, African
Genesis: ‘Children of all animal kind, we inherited many a social nicety as
well as the predator’s way’ (1961:9). However, when it is proposed that
modern fishers may be conceptualized as any other predators in marine
ecosystems, and especially when this is asserted to hold potentials for the
development of fisheries-management policies, then a few cautionary com-

ments seem in order.?
McGuire’s recent article on the failure of certain shrimp fisheries caused

me to think back on an article by Jeffrey Kassner which appeared in MAST
a few years ago. In it Kassner stated:

An ecological profile of a fishermen population would present a more comprehensive
ecological study, examining the ecological processes of predation, competition and
adaptation from the perspective of the fishermen. All pertinent factors would therefore be

taken into account (1988:182).

Furthermore, he said:

The baymen are examined from the perspective of a predator on hard clams requiring a
certain amount of harvest to survive and as competitors with each other and with other
predators for hard clams as well as with those seeking to control access to bay bottom for
shellfish culture, among others (ibid.).

Of course, formal models of the population dynamics of non-human
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organisms in marine ecosystems have achieved some limited success in terms
of their predictive power (e.g., Kremer and Nixon 1978). Many of these have
employed versions of what is known as the ‘Lotka-Volterra’ predator-prey
formulation, a mathematical framework which formalizes the population
dynamics of a predator and its prey as a coupled system of nonlinear
differential equations. This framework was developed by Lotka (1925) in
Elements of Physical Biology and Volterra (1926) in ‘Variations and Fluctua-
tions of the Number of Individuals in Animal Species Living Together,” and
later refined into nearly its modern form by Fleming (1939) in ‘The Control
of Diatom Populations by Grazing.’ :

While variously successful in terms of their predictive power, these models
are of necessity simplifications of reality, since they simulate-the interdepen-
dent dynamics of only a few organisms out of a milieu typically containing
thousands. Furthermore, their creators usually acknowledge that there are
still many other dynamics in the sea ~ that is, other than the interdependent
dynamics between the populations of the predators and the prey being
modeled — which sometimes make even the best conceived models go awry.
Nevertheless, because of their formal elegance, their seeming ability to take
all pertinent factors into account, and occasionally, their predictive power,
these models early on drew the attention of fisheries managers.

Models of fisheries dynamics conceptualizing human fishers as predators
in marine ecosystems have also been proposed (e.g., Clepper et al. 1979). A
few are quite formal and have likewise utilized versions of the Lotka-Volterra
formulation, and practically all were developed for purposes of informing
fisheries management. But just how useful are they in fisheries management?
The anthropologist Francis Bowles (1979:27) posed this same basic question
more than 12 years ago. Speaking at the 1978 International Symposium on

Predator-Prey Systems in Fish Communities and their Role in Fisheries
Management, he said:

Lam trying to ask a very general question. Fishermen are clearly predators in a marine or
estuarine ecosystem. [But] To what degree, from a biological standpoint, would you
expect the same models, the same constraints, as you would see in another predator, to act
on these fishermen as predators.., In other words, if a group of fishermen has developed
a set of internal rules to govern their behavior and govern the options they have for what
species they want to go after and when they will switch prey species... How much
correspondence might we expect to find between that situation and a predator-prey model
which treated them like another fish species?

Returning now to Kassner, on first glance his ecosystemic conceptualiza-
tion of the clammers of The Great South Bay, New York, as predators on
hard clams does seem a parsimonious and valid description of the instrumen-
tal relationships among the fishers, the resource (hard clams), and other
human competitors. But, when he concludes that ‘The ecological profile also
has potential management applications as it reveals fishermen dynamics and
it could be used to predict how fishermen respond to management imposed
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externalities’ (1988:194), 1 wondered whether ‘all pertinent factors’ had

indeed been taken into account. o )
Particularly troubling to me was a statement appearing in an early para

graph:

A fishermen population (i.e., fishermen in a geographically dis?rete area harvesting the
same organism) is no different than that of any other species (ibid.:182).

Certainly he meant ‘a fishermen population ... is no different than that of ar;y
other species’ for purposes of the model he proposed, but even so I began to
feel uneasy with that proposition.3

Human versus Marine Predators in Marine Ecosystems

Most formal ecosystemic predator-prey models involving non—hﬁman orgl;algi
isms are concerned with interdependent preda§0r§ and prey whose g]o;zheir
tions are affected by their interactive dynan}lc in con;ufrlgtlondw1endency
respective birth and mortality rates. ‘Thus, a high degree (‘)f mtf‘etrl egssumed)
between the predator and its prey 1sla necessary (even if tacitly
iti onstructing these models. '
Coﬁégzsefrc,’rwchen humangfishers are conceptualized as predaFors 151 preccliatrtlac,:r-
prey models of marine ecosystems the same degree of inter e;c)ierrlr heis ii
between their populations and those of their prey cannot.be assumed. rhis is
because fishers’ populations only partly derive from their success dl:cics i}/)e 8
ing their targeted prey, while myriad other fact(?rs may be morlf isive -
historical and traditional residence and o‘ccupatu.)nal Patten:js, gr ’ mple);
important symbolic orientations surrounding self 1dfent1ty, an ot ert tz n?en—
sociocultural, economic, political, and demographic dynz.lrrtlllcs, nIo fo men
tion influences from forces completely ext'emal to the fishery. In tuau,
while most formal ecosystemic models pc_>51t predator and prey afi mue : 0};
dependent variables, in reality human fishers have far greaater thzgtrczn of
freedom vis-a-vis those frameworks than the degrees of freedom
eir prey. ' .
an;lkrl?se (ieiosgrt hdegrpee };)f interdependency. between ljmman fishers angutlgzlrrl
prey, as compared with that which typically obtains between nfc_)nh- umar
predators and their prey, stems mainly from the fact that humﬁnt 1\5/ ierra,s
their marine prey do not live in the same .mec‘hurrf. Recall t s; , 2 ora's
(1926) initial formulation was concgrned tht} Va.rxgtxons ani "20 nl; tions
of the Number of Individuals in Ammgl Spec1§s Living Togef elrl e ;l:fish-
mine). Thus, Lotka-Volterra formulatloqs v./}}lch conceptualize u{/nalterra,s
ers as predators in marine ecosystems significantly depart from Vo
igi eption. ‘

Ortiﬁlcfghzcil};clzor undermining the necessary ‘assumption of mterdf('ephende:lfg
is that there has been no significant coevolution betvyeen I.mman is erimals
their marine prey. Whereas many predator-prey relationships among an
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may be seen as the result of long-term, mutually beneficial adaptive processes

in which each organism influenced the physical and behavioral development

of the other over a long period of time, this cannot be presumed regarding
humans and any marine organisms.

Hennemuth (1979:8), for example, doubts ‘that man can be a prudent
predator [in the marine environment], taking only what would die or not be
produced in his absence,’ or by culling mainly the most vulnerable, that is,
the very young or the very old, the less vigorous, or the otherwise ‘unfit.’ It
is highly unlikely, he stresses, that humans and any marine organisms could
have decisively influenced each other’s evolutionary development by
‘learning’ from one another, inheriting beneficial traits from their respective
ancestors which enhanced their chances for survival. Why2 Because the
marine prey of the earliest humans who relied primarily on marine foods had
already evolved into essentially their contemporary forms long before human
‘predation’ in marine environments had become significant. Considering that
the first peoples to rely primarily on marine organisms did not emerge until
the Mesolithic era, a mere 10,000 years ago, there simply has not been enough
time for any significant coevolution between humans and marine organisms
(see Clark 1948 and 1952).

There are some other fundamental differences between human fishers and
non-human predators in marine environments which stem from human
fishers’ not living in the same medium as their prey. First, unlike most marine
predators human fishers do not return their own biomass back to the marine
€cosystem at the end of their life cycles, but instead transfer it more or less
permanently to terrestrial ecosystems. Second, some marine organisms not
only feed on their own eggs and juveniles, but are also linked in predator-prey.
relationships with other organisms such that each is alternately the predator
and the prey of the other at different stages of their respective life cycles.
This, of course, has no pertinent analogues in any human-marine organism
relationships, and especially no pertinency for managing human fishers.

In a broader sense, conceptualizing human fishers as any other marine
predator in a formal mode] — whether Lotka-Volterra, or otherwise — is of
doubtful validity because humans alone have culture.4 Non-human marine
predators, on the other hand, are locked into patterned ways of life which are
constrained by their physical make-up and mostly instinctual behaviors.
Human fishing effort, to the contrary, while responsive to the customary
behavior of the prey, is culturally learned and aided by technologies which far

transcend the capture capabilities of the human body alone, and unlike
non-human marine predators when fisheries fail humans will quickly turn to
a variety of other, non-fishing subsistence strategies. And, quite unlike other
marine predators, human fishers may establish localized systems of self
control, or see their fishing behavior influenced by still other factors arising
from- either amongst themselves or from sectors of their society which are
quite remote from their immediate milieu.

The motivational bases underlying human fishing activity are also quite
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different from those of other predators in Bmlsﬂ m:ﬁS:Em.Em. Héw%wmwww
zwnmwﬂamz marine predators are motivated by EMEEEQ mm.a Mﬂmﬂ Mm gesir
i i i ell as a multip s
more. com _H :M wmwhwwm%cmﬂ“w MMr%Mn MMMM mwmémccmmmﬁmzow-oamima vcﬂms
W.:N.m oo“mmg in which consumption is indeed E.m n:EmQ.Bome:MM
_Mamwmﬁzm fishing activity, the catch is usually ﬁa&ﬂ&ﬁ& :_M w ow:MmE
i f which the fisher is a part — a behavior having pertines
oelone mong other marine predators. Furthermore, even if n_c y
w:mﬁmcmm y amzﬁmma human fisheries more closely oosmo:s. to n_mm.mam pre-
Mwwwwmwwwn-mocomnaozm these are otherwise a &mmgmmm:m mmm%wwa@mw
) st fishing activity is m \
mnoc.:a M.rmz Womm?mumumwﬂmwa :m%mnwﬁ moomoammm, N.SQ it is this sort o%
n.mz._oﬁm:_oﬁ ost urgently prompts the need for fisheries .Bm:mmma.o:n an
M“wwwﬂm%mmgﬂzamz fishing quite different, both substantively and in terms
of its scale, from fishing by other marine predators. o+ bound limits on
For most non-human marine Emamﬁoam.mrmam are upp bound Himits oF
consumption. Shoemaker Gooo“qmvm m_: MMMWMMO“P Mo“mwomﬁoimm o oy 1o
o 9,. n%aﬂoﬂww%%mmﬂﬂhmmmw Mamamﬁon has mmammma. its immediate
Mwmmmwmﬁmuwmwmmm it will cease its predatory moaéw mom mm.\_::mwmm%mazwmw:ww
i e
fishers involved in market .mo.onoaam, on the other hand, ther
comparable upper-bound limit on the demand for om_pmr.mﬂ cultural dynamic,
Because human fishing is an Eﬁmmnm.ﬁ part of a Maw cultural dynamic,
human fishers are also sometimes motivated to fis aoﬁ;omm e ich ate
i te from the need to produce adequate woo... polude
et te o ientations regarding maintenance of an.::o.:& and pre :
m.mﬂ:m_:o oM:. identity, and occupational pride, or fishing in order to cmo%Ea
e mmEmﬂm may also entail the production of fad or ~.EEQ 00 ;
%mw:gmmm%wna and clamor for which cannot be z.:aoaﬁooa in terms oa
%ﬁﬂw%moz& value. And, of course, only humans fish merely moﬂ%m.“ Mwm
: tion. In sum, human fishers do not fish mo_mE for purposes m ecding
qmﬁmwm__ém. but Em,ﬁowa for a variety of reasons which are remote indee from
M:MHwno%m,nos& assumptions implied in most formal predator-prey m
cmﬁm Mmﬁ%ﬁmmﬁwﬂﬁnﬁw@;mwv statement that ‘A fishermen population _om Mw
no &MMSE than that of any other mmwowmm‘ mowm not hold up to closer
scrutiny. It simply is not true, as he continues, tha

v i , i m—:\<m al
_”UHONT have —qu_ONWOm: ﬁmﬁcmﬂﬂaosmm and must confront the same suite of basic " v
ici Yy i for maintenan c, B 3
p : i t energ Q.m._ M.OO&q nm.m_dv : k
roblems: securing sufficien ‘ T C row m_M:—n_v
ﬂm—umOQﬁOmOE O_Uﬁﬁmﬂwﬂm resSources also UO_SN wOCm_.:. G< Oﬁ_unwﬁm- and ﬂnmﬁOﬁQ~3m Am—n_mwu ng
H

to changing conditions (ibid.).

i e
i anisms do not confront the sam
trary, humans and marine org onf ] me
%om%msﬂw o%mmmo v\m:??m_ problems. Certainly both :.w,.\m EMEMH coﬂo_om.u..:
NMQESEQEW in terms of their necessity to secure sufficient food energy,



68

human survival also entails the maintenance of complex sociocultural dy-
namics. And for most of modern humanity this dynamic prompts demands
for natural resources which far exceed what is needed merely for biological
maintenance, growth, and reproduction.

Summary and Conclusions

Ecosystemic models which conceptualize humans as any other predator in a
marine environment — even those which are informally constructed as prose
texts such as in Kassner (1988) — assert or at least imply erroneous parallels
between human fishers and other marine predators by inhering questionable
assumptions about the nature of the relationships between the human fishers
and their prey. Such models may have heuristic value for facilitating dis-
covery of the main instrumental relationships in an ecosystem, and are
potentially of greatest use when biological conservation of the prey species is
the first concern. Otherwise, they offer little insight concerning how to
manage human fishers.

What they most lack — even when they succeed in predicting future fish
stocks corresponding with varying types and levels of fishing effort — and
that which is so difficult to formally link to them, are two other objective
functions. These are what Shoemaker (1990:102) calls ‘a criterion function
for determining management’s success and permitting comparison with other
management programs,’ and ‘constraint equations,” which place limits either
on the decision variables or on the dynamics of the system. Failing integra-
tion of these latter two functions, ecosystemic predator-prey models fall
short of being true management models. ‘

In a different vein, another problem inherent in conceptualizing human
fishers as preddtors stems from the pejorative connotations surrounding the
word ‘predator’ itself, which include ‘plunderer,’ ‘destroyer,’ ‘devoprer,’
‘pillager,” and ‘robber.’ Thus, by labelling human fishers as ‘predators’ in
marine ecosystems we risk dehumanizing them in fisheries-management
contexts.

Models conceptualizing human fishers as predators in marine ecosystems
may offer useful perspectives for framing management-policy questions, but
they should be only one voice among many. A diversity of voices which are
authoritatively vested in diverse ways, and which propose models of many
types, should always inform fisheries-management policies.

I have no doubts that our ancestors passed through a long, evolutionary
stage by living essentially as predators. Nor do I doubt that ‘the predator’s
way’ remains a fundamental aspect of even modern human nature. But when
we make the leap from those general assumptions to more formalized
conceptualizations of humans-as-predators in the fisheries we may run into
trouble. This is because of limitations in the models themselves, because the
dynamics they inhere are not necessarily analogous to modern human nature,
and because in doing so we risk dehumanizing the very people whose lives we
otherwise hope to improve.
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Notes

1. Specifically, Asad (1979:623), Bourdieu (1987:809), Durrenberger (1988), G:;c:gdniczz
(198‘7'132) McEvoy (1988), Meehan (1984), Palsson and Durrenberger (1990:138), and Sm

O ’ ITT} . . .
(1929 I)n a veéry general sense, most bioeconomic models utilized in fisheries management today

) Y te
lalIy that human fishers 1 redator n rine § 5, since hey presu the exis
a ishers ar al S’ in mari ecosystems, cet resume the € nce

i fish
of equilibrium states regarding human fishing effort on the one hand and managed fi

opulations on the other. . ‘ . -
’ s My main concerns in this article are briefly discussed in McGoodwin (1990:87-88).

. - s d
4. Some scholars refute this notion — notably Ingold (1986a:16-17 and 248 4_9, l9tSt6[iJe :(r)lle
1985'9-11) Citing Bock (1980:148), Ingold develops an argument that Cl;lture )15;1 noe e s
i ' i ¢ ies of animals (primarily vertebrates) hav
rovince of human beings because ‘some species 0 ; bra “eultur
I;iStOI‘iCS"’ (1986b:217). This, he says, is because a large part of ‘the trz.znsml.ss'lon of tradltilc?n ;r;
humans and higher animal forms ‘entails a kind of observational learning (1bxd(.):)359;, an. 1.sI nr "
i iti i tional teaching. Voegelin (1951:370), who simila
restricted to traditions learned through inten al tea n ! :
relies on this broader interpretation of learning, likewise asserts that ‘infra-human animals’ have
culture. ‘ o
1 feel these views are irrelevant for fisheries management for two main reasons: first, b;ca;uzz
none of the marine prey which is the object of human fishing effort toda}y can bfa regz:lr. ; .
“nfra-human’; and second, because no discrete populations of any marine (sl;?fefcxes :vloxcca“:d
i , i ¢ » differential behaviors analogous to differen
exploited by human fishers seem to ‘learn : '
‘trrzjlditions’ which significantly help them to evade the particular method of capture being

applied to them.
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