
1980

C
R

E
D

IT
:N

A
TA

LI
E
 F

O
B

E
S
/C

O
R

B
IS

T
he role of hatcheries in restoring
threatened and endangered popula-
tions of salmon to sustainable levels

is one of the most controversial issues in
applied ecology (1). The central issue has
been whether such hatcheries can work, or
whether, instead, they may actually harm
wild populations (2, 3). A new and over-
riding issue, however, has
arisen because of a recent ju-
dicial decision.

On 10 September 2001,
U.S. District Court Judge
Michael Hogan revoked the
listing, by the National Marine
Fisheries Service (NMFS), of
all Oregon coast coho salmon
under the Endangered Species
Act (4). He ruled that, if hatch-
ery fish were included in the
same distinct population seg-
ment as the wild fish with
which they are genetically as-
sociated, then they must be
listed together. This approach
could have devastating consequences: Wild
salmon could decline or go extinct while on-
ly hatchery fish persist. Petitions are now
pending to delist 15 other evolutionarily sig-
nificant units (ESUs) (5).

An ESU is defined as a genetically dis-
tinct segment of a species, with an evolu-
tionary history and future largely separate
from other ESUs (6). For taxonomic pur-
poses, one could use genetic similarity to
classify hatchery fish as part of the ESU
from which they were derived. However,
for assessing ESU extinction risk and/or

potential listing under the Endangered
Species Act, including hatchery fish in an
ESU confounds risk of extinction in the
wild with ease of captive propagation and
ignores important biological differences
between wild and hatchery fish. 

We define “hatchery fish” as fish fertil-
ized and/or grown artificially in a produc-

tion or conservation hatch-
ery. Inevitably, hatchery
brood stock show domestica-
tion effects, genetic adapta-
tions to hatchery environ-
ments that are generally mal-
adaptive in the wild. Hatch-
ery fish usually have poor
survival in the wild and al-
tered morphology, migration,
and feeding behavior (7). On
release, hatchery fish, which
are typically larger, compete
with wild fish (1). Their high
local abundance may mask
habitat degradation, enhance
predator populations, and al-

low fishery exploitation to increase, with
concomitant mortality of wild fish (1, 8).
The absence of imprinting to the natal
stream leads to greater straying rates, and
that spreads genes not adapted locally (1).
Also, hybrids have poor viability, which
may take two generations to be detected (9). 

Interagency draft criteria (10) describe
hatchery fish most appropriate for inclu-
sion in an ESU as those founded within
two generations or those that had regular
infusions of fish from the wild population.
However, fish grown in hatcheries for even
two generations may not assist population
recovery; their rate of survival in the wild
is much lower than that of wild fish (11).
Regularly infusing hatchery stocks with
natural fish may also be a drain on the nat-
ural system. Hence, even these hatchery
fish should not be included in an ESU,
even if they are indistinguishable at the
quasi-neutral molecular genetic loci typi-
cally used to identify an ESU. 

Much evidence exists that hatcheries can-
not maintain wild salmon populations indef-
initely (7). In the inner Bay of Fundy in

Eastern Canada, hatchery supplementation
of Atlantic salmon occurred for more than a
century (12). Despite the longevity of this
program, it failed to maintain viable natural
populations. Hatcheries effectively disguised
long-term problems, which probably con-
tributed to the near extirpation of native
Atlantic salmon. Moreover, as recommended
by the World Conservation Union (IUCN),
long-term reliance on artificial propagation
is imprudent, because of the impossibility of
its maintenance in perpetuity (13). 

Although their effectiveness has not
been shown (14), conservation hatcheries
may play a role in future salmon recovery.
However, to avoid the dysgenic effects of
domestication, even conservation hatcher-
ies should be strictly temporary and should
not prevent protection of wild populations
under the Endangered Species Act. 

To address one of the subsidiary law-
suits, NMFS has pledged to complete a re-
view of eight ESUs by 31 March 2004.
NMFS should continue to pursue its current
recovery goal of establishing self-sustain-
ing, naturally spawning populations. The
danger of including hatchery fish as part of
any ESU is that it opens the legal door to
the possibility of maintaining a stock solely
through hatcheries. However, hatcheries
generally reduce current fitness and inhibit
future adaptation of natural populations.
Hence, the legal definition of an ESU must
be unambiguous and must reinforce what is
known biologically. Hatchery fish should
not be included as part of an ESU.
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