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The Virgin Islands Resource Management Cooperative (VIRMC)
was formed in 1982. Signatories to the Memorandum of Understand-
ing are: Virgin Islands National Park, the Department of
Planning and Natural Resources of the U.S. Virgin Islands Govern-
ment (Division of Fish and Wildlife and Division of Natural Re-
sources Management), University of the Virgin Islands, West
Indies Laboratory, Island Resources Foundation, Eastern Caribbean
Natural Area Management Program, U.S. Geological Survey, U.S.
Fish and Wildlife Service, Southern Forest Experiment Station,
University of Puerto Rico (Sea Grant Program and the Center for
Energy and Environment Research), Caribbean Fishery Management
Council, the Ministry of Natural Resources and Labor of the
British Virgin Islands Government, and the British Virgin Islands
National Parks Trust.

The objectives of the cooperative are:

1s To establish a Virgin Islands Resource Management Coopera-
tive for the purpose of providing coordinated research, exten-
sion, and educational support of programs to achieve full bene-
fits of island forests, wildlife, water resources, the marine en-
vironment, and historic areas and their associated resources for
their cultural, social, commercial, economic, and recreational
utilization and enjoyment.

2is To provide for the direction and management of the Coopera-
tive by forming an Executive Committee, comprised of one repre-
sentative from each of the organizations who are parties to this
agreement, which will a) elect annually a Chairman from the mem-
bership of the Executive Committee to serve for a term of one
year, b) appoint an Executive Officer to a staff position to co-
ordinate the work of the cooperative, c) appoint technical com-
mittees and project leaders, d) provide for the orderly process
of development and implementation of policy, and e) foster coop-
erative activities and relationships among participating parties
and with other agencies and institutions.

3 To coordinate and facilitate financial and other support for
research on environmentally acceptable uses of forests, wildlife,
the marine environment and historic areas, and their associated
resources in order to provide for their better management.

4. To provide for the collective utilization of the unique at-
tributes and resources (personnel, facilities, equipment, and
other support services) of the parties as they may relate to ob-
jectives pursued under this agreement.

Sl To plan for appropriate dissemination, publication, and ap-
plication of research and information.
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ABSTRACT

A fish and shellfish (conch and 1lobster) population
study was conducted from November 1985 through June 1986
at Buck Island Reef National Monument (BUIS), St. Croix,
U. S. Virgin Islands. The objectives of the project were:
(1) to replicate fish census studies conducted by previous
researchers in BUIS and compare their results to the present
study; (2) to evaluate the impact of commercial trap fishing
on BUIS reef fish and lobster populations; (3) to collect
baseline data on conch and lobster populations at specific
sites within BUIS; (4) to determine the effectiveness
of the protective legislation at BUIS in sustaining or
increasing fish and shellfish populations; and (5) to
develop a long-term monitoring scheme for BUIS fish and
shellfish populations.

Based on reef fish community census studies at BUIS,
an area of 1limited fishing pressure, and Tague Bay, an
area of unrestricted fishing pressure, BUIS reef fishes
are decreasing at a rate equal to or greater than reef
fishes at Tague Bay. The most abundant group of
commercially important reef fish species present within
BUIS are the herbivores, represented by the surgeonfishes
(blue tang, and ocean surgeonfish) and parrotfishes
(stoplight, princess, redtail and red band).

Mean conch density in the seagrass bed west of Buck
Island for the six-month study period was 1 conch/7m2.
More than 98% of the conch censused were Jjuveniles--those
lacking a flared lip.

The average density of Caribbean spiny 1lobster for
the six-month study period at the west patch reef (WPR),
north patch reef (NPR) and south fringing reef (SFR) was
1.2 lobster/624 m2?, 1.5 lobster/165 m?® and 1.3 lobster/1500

m?, respectively.

Based on past sampling interviews with commercial
fishermen and fish trap studies conducted in BUIS, estimates
on commercial fishing effort with fish traps in BUIS
indicate that 6,656 1lbs. of reef fish and 1,996 1lbs. of
lobster may be removed from BUIS waters each year by 16
fish traps hauled twice/week. Additionally, an estimated
8,320 1lbs. of fish are removed by 29 fish traps adjacent
to BUIS waters. Although limited to two lobster and two
conch/person/day from BUIS waters, the recreational harvest
of these resources, unknown at present, may be substantial,
based on 60,000 BUIS visitors/year.

Due to the small size of the protected area afforded
by BUIS, reef fish and shellfish (conch and lobster) are
adversely impacted by a relatively small but concentrated
commercial and recreational fishing effort both in and
adjacent to park waters. This impact may be exacerbated
by the environmental degradation of the coral reef ecosystem
due to natural and man-induced causes.
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INTRODUCTION

Buck Island Reef National Monument (BUIS), 1located
approximately 9.0 km (5.6 mi.) northeast of Christiansted,
St. Croix, and 1.6 km (1.0 mi.) north of Tague Bay, St.
Croix, consists of a land mass of 0.7 sq. km (180 ac)
and surrounding marine environs of 3.0 sq. km (740 ac).
Managed by the U. S. Department of the Interior, National
Park Service, BUIS receives approximately 60,000 visitors
each year.

In an effort to preserve the marine resources within
the Dboundaries of BUIS without completely restricting
traditional local commercial fishing, protective legislation
was enacted during acquisition of Buck Island by the
National Park Service in 1962. This was done to prohibit
fishing of any type within the area designated as the
"marine gardens'" (the area within the eastern Dbarrier
reef system of Buck Island) and to allow fish trapping
and 1line fishing in the remaining waters. Lobster and
conch fishing were reduced to two spiny lobster and two
conch per person per day outside the 'marine gardens'.
The effects of this protective 1legislation within BUIS
on commercial fisheries are not fully known. Despite
this limited protection, concessionaires and park rangers
report that they have observed a severe decline in BUIS

fish populations over the years. Fish populations at
BUIS are believed to be decreasing at nearly the same
rate as adjacent St. Croix reef areas because of the

impact from trap fishing, the principal commercial fishing
method employed by artisanal fishermen.

The traditional Virgin Islands commercial fishery
is a multi-species, multi-method fishery, due to both
the limited availability of any one species for profitable
commercial exploitation year-round and the artisanal nature
of the fishery. This fishery has been and continues to
be based wupon fisheries resources associated with the
narrow insular shelf around the U.S. and British Virgin
Islands. Data presented by Olsen and LaPlace (1978),
Olson et al. (1983) and Wood and Olsen (1983) show that
these resources have been over-harvested in the past or
are approaching the limits of their resource potential.

Fish community structure at BUIS was studied by
Gladfelter et al. (1977) using visual census techniques.
Their results indicate that the fish community at the
eastern barrier reef system of Buck Island consisted of
a high abundance of individuals (several species of

parrotfish, damselfish and snappers); however, species
diversity was low. Those individuals present were
relatively large 1in size. Simpson (1979) studied the



changes in fish community structure at BUIS monthly over
a one-year period by visual techniques and employed fish
traps to study the effects of fishing pressure on the
growth rate and size of fish in BUIS vs. Tague Bay. Fish
abundance was found to be greater during the fall and
winter months and diversity varied according to the type
of habitat available. Based on fish trapping results,
only two species of fish were found to be significantly
larger within BUIS (low fishing pressure) than in Tague
Bay (moderate fishing pressure). Differences in the rate
of growth of fishes were not apparent with the methods
used during the study period.

This report represents the results of a cooperative
study, conducted by the Division of Fish and Wildlife
(DFW), Fairleigh Dickinson's West Indies Laboratory (WIL),
and the National Park Service (NPS), on the Buck Island
fish and shellfish populations during the period November
1985 to June 1986. The objectives of the project were:
(1) to replicate fish census studies conducted by previous
researchers in BUIS and compare these results to the present
study; (2) to evaluate the impact of commercial trap fishing
on BUIS reef fish and lobster populations; (3) to collect
baseline data on conch and lobster populations at specific
sites within BUIS; (4) to determine the effectiveness
of the protective 1legislation at BUIS in sustaining or
increasing fish and shellfish populations; and (5) to
develop a 1long-term monitoring scheme for BUIS fish and
shellfish populations. Emphasis was placed on resurveying
specific habitat areas studied by previous researchers
and standardizing new methodologies for assessing previously
unsurveyed marine resources. The DFW assumed overall
project responsibility and conducted census surveys of
commercially important fisheries resources including reef
fish, conch and lobster. The WIL maintained administrative
responsibility for the project and conducted reef fish
census surveys. The NPS provided 1logistical support
including boat transportation to the study site, diving
assistance, establishment of study transects and a visual
survey of the commercial trap fishing effort in and adjacent
to BUIS waters.

METHODS
Reef Fish

The present fish community structure at BUIS was
determined by employing visual census techniques, consisting
of replicate 15-20 minute timed censuses with scuba
equipment, at four sites (nc.-th patch reef - NPR, south
patch reef - SPR, reef crest - RC, and deep fore reef/bank
bottom - FR) (Figure 1). These sites were 1located 1in
the '"marine gardens'", which is an area restricted to all
fishing. Two sites in Tague Bay (Patch Reef #2 and Patch
Reef #8) were also selected for comparative purposes (Figure
1 in Gladfelter and Gladfelter, 1978, reef fish census).



These patch reefs represent areas of heavy fishing pressure
and were the subject of earlier studies. Censusing methods
were identical to those used in previous studies to permit
comparative data analysis. Each study site was circled
by one or more divers and all species of fish were recorded.
The number of replicate censuses varied between three
and four depending on the number of divers available.
The variability in diver data collection was reduced by
employing the same divers throughout the study.

The NPR and SPR sites at Buck Island were identical
to those areas surveyed by Gladfelter et al. (1977),
Gladfelter and Gladfelter (1980) and by Simpson (1979).
The NPR was 1located landward of the North Scuba Cut and
consisted of a dense matrix of dead elkhorn coral (Acropora
palmata) covered by a mixed algal turf. The patch reef
rose from 3 m water depth to the surface and was surrounded
by rocky bottom substrate on three sides and sand on the
fourth side. The approximate size of the NPR is 165 mZ.
The SPR was located northwest of the main channel entrance
to the '"marine gardens'" and was approximately the same

size as the NPR. The patch reef consists of an elevated
open platform with loose coral rubble and some live Acropora
palmata and Montastrea annularis. It was surrounded by

a sandy bottom 3 m deep.

The RC' and FR study sites were identical to those
surveyed by Gladfelter et al. (1977). A 150-m long by
25-m wide transect, originating near the entrance of the
snorkeling trail, was established over the reef crest
in a northerly direction. The transect bisected the reef
crest, sandy bank bottom, and two offshore patch reefs
or '"haystacks'". The '"haystacks'" consisted of the elkhorn
coral Acropora palmata growing from a bottom depth of
10 m to within 1 m of the surface.

The fish census sites in Tague Bay, Patch Reef #2
and Patch Reef #8, were identical to those surveyed by
Gladfelter and Gladfelter (1978). Both patch reefs were
located in the eastern portion of Tague Bay in 3-5 m water
depth and consisted of carbonate pavement and dead Acropora
palmata surrounded by turtle grass (Thalassia testudinum)
and manatee grass (Syringodium filiforme). The areas
of Patch Reef #2 and Patch Reef #8 were 2,500 m? and 850

m?, respectively.

Diurnal fish censuses were conducted monthly from
November through May for the Buck Island sites. The Tague
Bay sites were censused diurnally in April and June 1986.
Nocturnal censuses were conducted at the Buck Island sites
in June 1986. The fish species censused were placed in
the following abundance categories based on numbers present
(Simpson, 1979):



Abundance Category Number of Fish

1
2-5
6-10

11-24
25-50
81-100

> 100

NoO Ok wN =

The abundance of commercially important reef fish
species was determined by employing a random point, visual
census technique (Bohnsack and Bannerot 1983; Boulon et
al. 1985) monthly for a period of six months at the four
study sites previously designated for the fish community
structure study within the BUIS. The selection of key
fish species of commercial/artisanal importance was based
upon (1) biostatistical (length/weight) measurements
obtained from port sampling surveys of the catch of
commercial fishermen fishing in or adjacent to BUIS, and
(2) biostatistical measurements obtained from the catch
of commercial trap fishermen from Lang Bank who participated
in the Division of Fish and Wildlife biostatistical reef
fish sampling program (Clavijo et al. 1986).

Four <fish traps, one each at the four study sites
used by Simpson (1979) (two in BUIS - NPR and SPR and
two in Tague Bay - patch reef #18 (Gladfelter and Gladfelter
1978) and Tague Bay back reef northwest of patch reef
#18), were deployed to obtain individual lengths and weights
of commercial fish species. The fish traps deployed were
typical single funnel West Indian "arrowhead'" or 'chevron"
traps with a downward-opening funnel in the apex of the
IIVH .

Dimensions of the traps were similar to those deployed
by Simpson (1979), approximately 1.5 m wide, 1.25 m long
and 0.5 m high. The traps were constructed with a wood
frame and supports of locally cut '"bunchberry" sticks
over which is fastened 3.2 cm hexagonal mesh galvanized

wire. Soak time for all traps was initially 7 days;
however, injured fishes observed in Buck Island fish traps
necessitated hauling these traps twice weekly. Munro

(1974) has shown that total catch is relatively constant
for a soak time of 6-7 days. The length/weight measurements
of commercial fish species were compared to identical
fish species caught by commercial fish trap fishermen
in the immediate vicinity of Buck Island and on Lang Bank
reefs to the east to determine if significant differences
existed in the 1length and weight of fishes due to fishing
pressure.



Conch

The abundance of queen conch (Strombus gigas) 10 m
deep, in BUIS was censused along two 332 m long parallel
strip transects, four meters 1in width extending due east
from a point approximately 30 m east of "E" buoy, through
a large seagrass bed comprised of Thalassia testudinum
and Syringodium filiforme (Figure 1). Transect depth
was 10 m. This seagrass bed, near the western park border,
represents the only major conch habitat area at Buck Island.
The seagrass bed is bordered to the north by coral reef,
to the west by a steep dropoff at the shelf edge, to the
south by a sandy algal plain 17 m deep, and to the east
by Buck Island. Total seagrass bed area is approximately
16x10°m2. The transect 1lines consisted of nylon 1line
secured to steel stakes driven into the bottom substrate,
thus supporting the 1line 30.5 - 45.7 cm above the bottom.
This was necessary to allow free movement of the conch
through the study area. Adult and juvenile conchs were
counted in a two-meter wide strip on both sides of the
transect line, following a technique used by Boulon (1985).
Conch transects were conducted monthly for a period of
six months to establish density.

Lobster

Lobster population censuses were made monthly for
a period of six months at three study sites within BUIS:
(1) the patch reef located due north of the west end of
Buck Island behind the barrier reef designated as the
west patch reef (WPR), (2) the NPR, and (3) south fringing
reef (SFR), east of the '"marine gardens'" entrance (Figure
1], The three sites were selected because they represent
typical reef communities within BUIS, were surveyable
using diving or snorkeling techniques, and represent good
lobster habitat. The census survey consisted of a 15-minute
timed search for both spiny 1lobster (Panulirus argus)
and spotted 1lobster (Panulirus guttatus). The numbers
of lobsters observed and size class (spiny lobsters only):
legal ) 3.5 in. carapace length or short: <3.5 in.) were
recorded. Lobsters were censused visually and size classes
were estimated to minimize lobster disturbance. Diver
observations were compared to verify lobster counts.

Fishing Effort

Approximately 90% of all commercial fishing effort
in BUIS is by trapping. A determination of trapping effort
within and adjacent to BUIS waters was made by the NPS
and DFW,. At Buck Island, two park rangers conducted a
visual survey, one ranger stationed on the Buck Island
observation tower and another patrolling offshore in a






