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The Role of Fisheries-

Induced Evolution

IN THEIR POLICY FORUM (“MANAGING EVOLV-
ing fish stocks,” 23 November 2007, p. 1247),
C. Jorgensen et al. propose evolutionary
impact assessments (EvolAs) as a general tool
for managing evolving resources. The basis
for their proposal is that fisheries-induced
evolution (FIE) is the most important driver of
changes in life-history characteristics of
heavily exploited marine fishes. Although
Jorgensen et al. give the impression that this is
well established, the evidence supporting FIE
unfortunately remains circumstantial and is

often open to alternative interpretations (/).
To make the case for EvolAs, Jergensen et
al. present a selective set of studies—those
concluding that FIE was a likely cause of the
observed changes, after considering some
environmental effects (see their table S2). In
doing this, they excluded results that do not
support their case [e.g., (2, 3)]. Furthermore,
because FIE is often a matter of interpretation
[e.g., (3, 4)] and the authors of the Policy Forum
are strong advocates of FIE, the majority of the
studies on life-history traits included in table S2
were their own. Their analysis does not repre-
sent a consensus opinion developed from crit-
ical scrutiny of the studies currently available.

Some component of phenotypic change is
undoubtedly genetic and caused by fishing.
The challenge remains to determine how
important this is relative to other environmen-
tal and trophic drivers. A truly precautionary
approach to fisheries management must
allow for FIE in the longer term. However,
EvolA should be one of several tools used to
address the many pressing problems facing
fisheries managers.
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IN A RECENT POLICY FORUM, “MANAGING
evolving fish stocks” (23 November 2007,
p- 1247), C. Jorgensen et al. propose that
evolutionary impact assessment should be
adopted as a tool to manage evolving fish
stocks. This is a well-motivated idea in princi-
ple, but their reasoning relies entirely on the
assumptions that fisheries-induced evolution
(FIE) occurs commonly and that it is an undis-
putable fact. Neither of these assumptions is
true. None of the studies of exploited fish
populations in their article have provided
genetic evidence for the observed phenotypic
changes. Because evolution is by definition a
change in the genetic constitution of a popula-
tion, an evolutionary change cannot be postu-
lated without demonstrating a genetic basis
for the observed phenotypic shift. In fact, phe-
notypic changes in mean trait values due to
simple environmental inductions are common
(1), as are cases where populations are not
evolving despite strong directional selection
acting on heritable traits (2). Furthermore,
several studies have shown that observed
phenotypic shifts in exploited fish popula-
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tions are fully consistent with simple environ-
mentally induced changes (3, 4).

We are inclined to believe that some of the
case studies listed in the Jorgensen et al. Policy
Forum might indeed turn out to be cases of FIE
if genetic data were to become available.
However, until that proof is provided, the
claims about FIE are nothing but “adaptive
storytelling” (5). As pointed out by S. J. Gould
and R. C. Lewontin three decades ago (9),
unwillingness to consider alternatives to adap-
tive stories, reliance on plausibility as a crite-
rion for accepting speculative tales, and failure
to consider adequately competing themes are
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characteristics of an “adaptationist program”

that seems to have become revitalized in the

context of fisheries-induced “evolution.”
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Response

WE THANK BROWMAN ETAL. AND KUPARINEN
and Merila for their reponses to our Policy
Forum on fisheries-induced evolution (FIE)
(“Managing evolving fish stocks,” 23 No-
vember 2007, p. 1247).

We disagree with Browman et al.’s inter-
pretation of our article and with their view of
the state of research in this field. FIE warrants
attention because it is one of the drivers of
change in exploited fish populations. We
do not claim that “FIE is the most important
driver” of changes in fish life histories, and

our argument in no way depends on this being
the case. Ecology, evolution, and economics
are linked through feedbacks and jointly
determine the future of fisheries on time
scales relevant for management. FIE is one of
several threats to the long-term viability of
fish stocks, but the potentially slow reversibil-
ity of FIE necessitates extra precaution.
The evolutionary impact assessment (EvolA)
framework we proposed recognizes the
need to address complementary perspectives
simultaneously and is one of several tools
required to achieve sustainable fisheries.

We and others (/) think that after environ-
mental factors are accounted for, FIE is the
most probable and parsimonious explanation
of the remaining phenotypic changes docu-
mented for many stocks, species, fisheries,
and regions. Our table S2 illustrates the wide
taxonomic and geographic occurrence of FIE.
Of the studies included, 19 (out of 34) had no
involvement from our large group of co-
authors. We explicitly listed positive findings,
as they are sufficiently numerous that ignor-
ing FIE can no longer be justified.

While we agree with Kuparinen and Merild
that direct genetic evidence for FIE in the wild
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is highly desirable and practically nonexistent,
we must take issue with their claim that “an
evolutionary change cannot be postulated
without demonstrating a genetic basis for the
observed phenotypic shift.” This claim ques-
tions the fundamental assumption that scien-
tists can make inferences about genotypes by
studying phenotypes. It is worth remembering
that Darwin formulated his theory of evolution
with a similar assumption—that traits are heri-
table—nearly a century before DNA was
found to carry hereditary information. Without
such assumptions, evolutionary ecology could
not operate. Moreover, Kuparinen and Merild
now seem to contradict their recent conclusion
that “[t]heory, phenotypic observations and
modelling studies all suggest that fisheries are
capable of inducing evolutionary changes in
life histories in harvested populations” (2).
Like Kuparinen and Merild, we look for-
ward to the day when direct genetic evidence
can decisively determine the extent of FIE. At
a practical level, however, traits affected by
FIE are likely polygenic and involve unex-
plored genotype-to-phenotype relations. Even
where changing allele frequencies are found,
it might take a long time before such changes

are robustly linked to phenotypic effects.

FIE is not a universal explanation for phe-
notypic changes in harvested fish popula-
tions. The importance of FIE relative to other
processes that induce phenotypic change will
need to be evaluated case by case. One must
expect, as Kuparinen and Merild suggest, that
sometimes “observed phenotypic shifts in
exploited fish populations are fully consistent
with simple environmentally induced changes.”
For this reason, researchers of FIE have made
considerable efforts to account for environ-
mental effects and phenotypic plasticity
before ascribing residual trends to FIE [e.g.,
(3)]. Of the two studies Kuparinen and Merild
highlighted, one kept open the possibility of
FIE (4), while the other even concluded that
FIE played a role (5).

Kuparinen and Merild also refer to a
famous argument from the 1970s (6) that did
not stand up to scrutiny (7) and had few impli-
cations for mainstream evolutionary biology.
Furthermore, Kuparinen and Merild overlook
the many, mutually complementary sources of
evidence for FIE: expectations from life-
history theory and quantitative evolutionary
models of exploited fish; statistical analyses
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of scientific-survey and fisheries time series
that consider phenotypic plasticity; compara-
tive studies of populations experiencing dif-
ferent fishing pressures; demonstrations of
FIE in laboratory experiments; and successful
engineering of life-history traits in breeding
programs. Together, this is much more than
“adaptive storytelling.”
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