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Abstract.—The wreckfish Polyprion americanus is a long-lived, globally distributed species
that supports fisheries on both sides of the Atlantic Ocean, in the Mediterranean, and in
the western South Pacific. Wreckfish in the western North Atlantic have a life history that
includes an extended (perhaps for two years) pelagic juvenile stage that drifts in the North
Atlantic gyre; slow growth rates after assuming demersal existence; recruitment to the
American fishery resulting from migration to the grounds at an advanced age (four years);
and a long life (31 years at 1460 mm total length and 47 kg total weight). Experience with
wreckfish in isolated geographic habitats such as Bermuda indicates that wreckfish can be
quickly overfished as fishing technology develops to target the species. Because of its life
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history and evidence for a single stock of wreckfish for the northern hemisphere, recruit-
ment to local fisheries may depend on management imposed by agencies that regulate
distant fisheries. In the United States, the fishery is managed with an individual transfer-
able quota (ITQ), which has sustained a small fishery (annual total allowable catch [TAC] =
907 metric tons) similar in magnitude to that in the Azores and mainland Portugal. There is
no management in other portions of the northern hemisphere range. With the exception of

Bermuda and perhaps the Mediterranean,

northern hemisphere wreckfish stocks do not

appear to be in decline; however, landings in the Azores and Madeira have decreased since
1994, after initial increases resulting from introduction of longlines. Current exploratory
fishing on the Mid-Atlantic Ridge and probable expansion of landings of deepwater spe-
cies in the North Atlantic islands may result in expansion of the fishery and may necessi-

tate international management plans.

The wreckfish Polyprion americanus (Schneider
1801), is widely distributed and occurs on both
sides of the Atlantic Ocean; on the Mid-Atlantic
Ridge and Atlantic islands (Bermuda, Azores,
Madeira, Canaries, Tristan da Cunha, Gough); on
Atlantic seamounts with appropriate depths (e.g.
Vema); in the Mediterranean; in the southern
Indian Ocean (St. Paul and Amsterdam Islands);
and in the western South Pacific (southern Aus-
tralia and New Zealand and nearby banks)
(Heemstra 1986; Sedberry et al. 1994; Sedberry
1995) (Figure 1). Wreckfish are large (2 mlength),
presumably long-lived, demersal fish that have
an extended pelagic juvenile stage (to 60 cm
length) that associates with floating debris, the
habit responsible for their American common
name. In the Atlantic, wreckfish occur in the
landings of the southeastern United States, Ber-
muda, the Azores, Madeira, and southwestern
Europe (including Mediterranean countries)
(Sedberry, personal observation; FAO 1994).

There is a small sportfishery for wreckfish in the
Bahamas (Carlin, personal observation). There
isavery large but poorly-documented fishery for
wreckfish in Brazil (Sedberry, personal observa-
tion). They are landed incidentally in multi-
species long-line and trawl fisheries in southern
Africa and nearby seamounts and banks, includ-
ing Gough Island and Vema Seamount (D. Japp,
Sea Fisheries Research Institute, personal com-
munication). In the western South Pacific,
wreckfish are caught incidentally to other spe-
cies in long-line fisheries on seamounts and con-
tinental slopes. In Australia, the fishery operates
off Tasmania and the southern mainland, utiliz-
ing demersal longlines in 200-600 m of water
(Sedberry, personal observation). This fishery
targets gemfish Rexea solandri; deepsea trevalla
or bluenose Hyperoglyphe antarctica; and groper
or hapuku Polyprion oxygeneios, although it also
catches large numbers of P americanus on verti-
cal longlines. In New Zealand, wreckfish are

Wreckfish Distribution Records (+)
p=Pelagic Juveniles

FIGURE 1.—Distribution of wreckfish, Polyprion americanus. + = demersal or habitat unstated; p = cap-

tures of pelagic juveniles.
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caught on demersal longlines from vessels work-
ing off the northern ends of the North Island and
South Island (Cook Strait). A variety of long-line
gears are used (vertical, horizontal on-bottom,
horizontal off-bottom), and target gemfish, blue-
nose, and hapuku. There is also a recreational
fishery for Polyprion species in New Zealand,
with chartered fishing trips advertised in sport-
fishing magazines.

In the mid-1980s an American fishery devel-
oped for wreckfish, a species that had been con-
sidered rare in the western North Atlantic (Robins
and Ray 1986). Because of its perceived rarity and
very specific habitat requirements, wreckfish has
been managed conservatively. Sedberry et al.
(1994) reviewed development of the fishery from
its establishment through the first management
plans (SAFMC 1990, 1991a). Since that time ad-
ditional management measures have been estab-
lished to maintain catch and price levels that
would satisfy the concerns of vested wreck-
fishermen and management agencies (SAFMC
1991b). Also, additional life history data have
been published (Sedberry et al. 1996) or collected
(this study). Management measures in the
United States in 1998 included a total allowable
catch (TAC), individual transferable quotas
(ITQs), gear restrictions (no longlines), and a
spawning season closure of the fishery (SAFMC
1991b). Such intensive management was previ-
ously unheard of in a southeastern U.S. fishery,
but was supported by the fishermen who devel-
oped the fishery and by the South Atlantic Fish-
ery Management Council (SAFMC). When the
management plan began to be developed, little
was known of the biology of wreckfish, but it has
since been determined that there is a single ge-
netic stock of wreckfish in the North Atlantic and
Mediterranean that is distinct from wreckfish
from other parts of the world (Sedberry et al.
1996). In addition, preliminary age-length keys
and data on reproductive biology have been used
in an annual assessment to set the quota (Anony-
mous 1997; Manooch, Sedberry and Ulrich, per-
sonal observation).

We now know that the wreckfish is a long-
lived species that has a wide geographic distri-
bution. A single genetic stock of wreckfish
extends from the only documented North Atlan-
tic spawning grounds off South Carolina to the
Madeira archipelago and Mediterranean Sea
(Sedberry et al. 1996). Mechanisms for maintain-
ing gene flow and the patterns of recruitment of
juveniles and adults are poorly understood, but

some active adult migration or drifting of pelagic
juvenile phases must be involved (Sedberry et al.
1996). Because the species is long-lived, widely
distributed, possesses an extended pelagic stage,
and is fished by several North Atlantic nations, it
presents a management problem. The purpose
of this report is to review the recent develop-
ments in our knowledge of the biology of the spe-
cies throughout its North Atlantic range, to
summarize management strategies that are in
place, and to suggest management solutions.

Methods

We obtained biological and fisheries data on
wreckfish from sampling the landings in our re-
spective countries and by compiling data col-
lected by our employing fishery research and
management agencies. Samples for life history
and genetic study and observations of length fre-
quency, fishing methods, and catch rates were
made during port sampling, research cruises,
and fishing voyages. The development and pros-
ecution of wreckfish fisheries were described by
observing vessels and landings and by interview-
ing wreckfish fishermen.

Sagittae for aging of wreckfish came exclu-
sively from American fish caught from 1989 to
1993 on the Blake Plateau (approximately 32°N,
79°W), and were sampled by research vessel or
from commercial landings. Sagittae were re-
moved from the cranium by chiseling through
the otic capsule, and were stored dry in enve-
lopes. Total length (TL) and total ungutted weight
(TW, when available) were measured on each
fish. Sectioned sagittae (N = 790) were used to
obtain ages by viewing under a dissecting micro-
scope fitted with a video camera and monitor.
Lateral measurements from the kernel to opaque
rings and to the margin were recorded. For back-
calculated length at age, measurements to
opaque rings were made on 534 otoliths.

Marginal increment analysis was used to
validate the annual nature of opaque rings on
otoliths. We plotted, by month, percent of
otoliths where marginal increments were zero,
that is, the period when opaque zones were
formed. Francis et al. (in press) determined that
opaque rings on the sectioned otoliths of
hapuku P, oxygeneios, were laid down annually,
based on injection of tagged fish with oxytetra-
cycline.

Growth parameters, L, (asymptotic length),
k (growth coefficient) and ¢, (age at beginning of
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growth) were estimated from the von Bertalanffy
equation:

L=L (1-exp[-k(z- D,

a widely-used growth model fitted to back-
calculated length-at-age data (Ricker 1975; Ever-
hart et al. 1981). Growth parameters were esti-
mated using SAS PROC NLIN with the Marquardt
Option (SAS Institute 1982); data were weighted
by the number of fish sampled at each age.
Tissue samples for genetic study were col-

lected from port sampling in Charleston, (South
Carolina, United States), Horta (Azores, Portu-
gal), Funchal (Madeira, Portugal), Bermuda, and
Itajaf (Brazil); or by participation in research
Cruises or fishing trips aboard commercial long-
line vessels operating on the Mid-Atlantic Ridge,
in Majorca (Mediterranean Spain), Brazil, Aus-
tralia, and New Zealand (see Sedberryet al. | 1996]
for additional details of genetic sampling).
Samples for genetic analysis included those col-
lected and analyzed by Sedberry et al. (1996) and
additional materials collected from Bermuda and
by Faroese research vessels operating on various
locations on the Mid-Atlantic Ridge. Investiga-
tion of genetic population structure was con-
ducted by €xamining restriction fragment length
polymorphisms (RFLPs) in mitochondrial DNA
(mtDNA) amplified via the polymerase chain re-
action (PCR). Details of DNA isolation, storage,
restriction enzyme digestion, and elucidation of
fragment length polymorphisms can be found in
Sedberry et al, (1996). Sedberry et al. (1996) ob-
tained nine restriction fragment length profiles
from a PCR-amplified fragment (approximately
1,500 base pairs) of the ND1 mitochondrial gene
from 179 wreckfish from seven localities (Blake
Plateau, Azores, Madeira, Majorca, Brazil, Aus-
tralia, and New Zealand). Two enzymes, Hae 111
and ScrFl, were informative and indicated no
stock separation between eastern North Atlan-
tic/Mediterranean (Azores, Majorca, Madeira),

and western North Atlantic (Blake Plateau)
wreckfish, but $eparated western South Atlantic
wreckfish from the North Atlantic. South Atlan-
tic wreckfish share restriction-site similarities
with western Pacific wreckfish that were not
shared with North Atlantic wreckfish.

For the present baper, we obtained samples

from four additiona] locations. These included:

1. Bermuda (N=1}),
2. the Mid-Atlantic Ridge north of the Azores
(“North Azores”) (v = 20),

3. the Mid-Atlantic Ridge southwest of the
Azores (“Southwest Azores”) (N=6), and

4. seamounts west of Madeira (“West Madeira”)
(N=5).

These additiona] samples were analyzed ac-
cording to the methods of Sedberry et al. (1996)
for the two informative enzymes (Hae Il and
ScrFl) and the resulting RFLPs compared to the
results obtained in that paper.

Results and Discussion

The U.S. Fishery

Sedberry et al, ( 1994) reviewed development
of the U.S. wreckfish fishery, and their results will
be summarized here, The fishery for wreckfish
developed in the mid 1980s, shortly after biolo-
gists from the South Carolina Department of
Natural Resources observed (from submersible)
wreckfish associated with coral mounds on the
western edge of the Blake Plateau, At about that
time, pelagic long-liners working on the Blake Pla-
teau southeast of Charleston landed a few
wreckfish they had caught on longlines lowered
to coral pinnacles on the bottom, on fish marks

‘noted on echosounders. The presence of concen-

trations of wreckfish in the western North Atlan-
tic that could Support commercial fisheries was
virtually unknown until 1987, when a hook-and-
line fishery developed on an area of the Blake Pla-
teau known as the Charleston Bump (32°N, 79°w)
characterized by an extensive ridge having ap-
proximately 100 m of relief, in depths ranging from
450 to 600 m (Figure 2). This topographic feature
deflects the Gulf Stream offshore, resulting in up-
welling (Brooks and Bane 1978) and perhaps in-
creased productivity that supports a population
of a large fish, in depths that are relatively food
limited.

Following the early landings, additional
boats entered the fishery. The early boats, as well
as subsequent entrants in this fishery, ranged
from 13 to 23 m in length. These boats were
mainly vessels utilized in the southeastern U S,
Snapper-grouper fishery, and included some
swordfish long-line boats and shrimp trawlers,
The latter 8Toups participated part-time, alter-
nating between the swordfish or shrimp and
wreckfish fisheries,

The vessels fished 2—4 heavy-duty hydraulic
reels or long-line reels spooled with 3.2 mm
cable, and a terminal rig consisting of 30-5¢ kg
of weight and 8-]2 large hooks (#3 tuna circle)

FIGURE 2.—
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FIGURE 2.—United States fishing grounds on the Blake Plateau, in the vicinity of the Charleston Bump.

baited with squid. The gear was lowered to the
bottom and fished just above the bottom. Strikes
by wreckfish could be felt at the surface, in spite
of the depth, and several fish were usually
hooked before the gear was retrieved.

During the first two years of the fishery, fish-
ing was done from vessels anchored over suit-
able habitat, located by fathometer. Anchoring
was often difficult in Gulf Stream currents and
fishermen began to maintain vessel headway
without anchoring, to counteract the velocity of
the surface current and to maintain a relatively
stable position. Gear was fished over areas of ex-
tensive vertical relief on the Charleston Bump,
although fish were sometimes caught over flat
hard bottom. Fishermen seemed to prefer fish-
ing on the nearly vertical scarp, because it was
easy to locate, and because catches remained

high, giving little incentive to explore other sites.
Submersible observations indicated that wreck-
fish were especially concentrated near the high-
relief scarp on the Charleston Bump, relative to
flat hard bottom. Because of upwelling on the
Charleston Bump, bottom temperatures were
highly variable (Table 1). We have recorded bot-
tom temperatures on the Charleston Bump rang-
ing from 6.2°C to 16.3°C, with temperature
fluctuations of 7°C at the same site over a few
days. Wreckfish catches occurred throughout this
range, with a decline in fishing success in waters
below 9.0°C.

Initial catch rates in the newly-established
fishery were high, with some boats catching be-
tween 1.4 and 3.6 metric tons per 7-8 d trip.
Monthly landings increased from around 4 met-
ric tons per month in 1987 to 9-36 metric tons
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