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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:

|5 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.

25 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.

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

Recreational wuses of the waters and beaches of Virgin
Islands National Park and Biosphere Reserve on St. John, U.S.
Virgin Islands, have increased dramatically in the last 10 years.
Recreational visits to the park have risen from less than 100,000
prior to 1967 to over 750,000 in 1986. Annual visitation to
Trunk Bay beach, the most heavily used beach in the park, has
risen from under 20,000 people in 1966 to almost 170,000 in 1986.
The average number of boats per day in park waters increased from
less than 10 in 1966 to about 80 in 1986.

One consequence has been the degradation of the park's
marine resources, particularly some of the coral reefs and
seagrass beds along the north shore of the island which receives
the heaviest use. Anchor damage and damage from boats striking
or grounding on reefs is evident. Seagrass beds in popular bays
have deteriorated.

Based on field work and examination of National Park Service
(NPS) records, this report documents some of the trends and
consequences of increased recreational wuses of the park's
resources and some recent efforts to protect them. Its purpose
is to provide a basis for future management actions designed to
balance increased visitation with protection of fragile marine
resources.
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INTRODUCTION

Throughout the Caribbean, tourism and coastal development
are exerting severe pressure on the mnatural resources of many
islands and countries. More and more tourists are visiting parks
and protected areas in the region. The purpose of this study was
to document the trends in recreational wuses of the waters and
beaches of Virgin Islands National Park and Biosphere Reserve on
St. John, U.S. Virgin Islands, and to assess the degradation of
the marine resources attributable to recreational activities.
Robinson (1973, 1976) drew attention to environmental damage
associated with recreation in Virgin Islands National Park in the
1970's, prior to the dramatic increase in visitation.

Virgin Islands National Park (VINP) consists of 2,816 ha of
federally owned land on St. John, and 2,287 ha of marine waters
(Fig. 1). The terrestrial area of the park was established in
1956. In 1962, the park boundaries were expanded "...in order to
preserve for the benefit of the public significant coral gardens,
marine life, and seascapes..."(16 U.S.C. 398). Both northern and
southern waters were added to the park at this time.

This study focused primarily on documenting the increase in

the number of boats visiting VINP and on evaluating the
environmental damage associated with Dboating. Recreational
fishing can adversely affect not only fish and shellfish

populations but also the reefs themselves, e.g., when fish traps
land on and smash coral colonies and divers overturn corals to
extricate lobsters. Unfortunately, 1lack of information on the
magnitude of recreational fishing and changes in the intensity of
fishing over time preclude its evaluation here. This study was
one of several Virgin Islands Resource Management Cooperative
(VIRMC) projects conducted between 1984 and 1987 which were
designed to provide the information necessary to manage the coral
reefs, seagrass beds, and fisheries of St. John.

METHODS

Assessment of trends and impacts from boating and other
recreational uses of marine resources was based on fieldwork at
selected sites around St. John and analysis of National Park
Service documents, specifically Boat Patrol Logs, Monthly Public
Use Reports, Case Incident Records, and Lifeguard Logs.

Field observations of damage to marine resources

Study sites Recreation in VINP waters is concentrated most
heavily in the northern and northwestern bays. Consequently, we
selected Solomon, Honeymoon, Caneel, Scott, Hawksnest, Trunk,
Cinnamon, Maho, Francis, and Leinster Bays (Fig. 1) for studies
of anchor damage (see below).
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Observations by park staff and others indicated that
Windswept Reef and Hawksnest Bay patch reefs (Figs. 1, 2) have
suffered severe damage from boats striking or running aground on
the reefs. Windswept Reef fringes the point which lies between
Trunk and Cinnamon Bays, two of the most popular bays in the
park. Hawksnest Bay has become an increasingly popular anchorage,
particularly for day sailors. An increase in the number of
snorkelers is also resulting in more damage to coral colonies.
These reefs are extremely shallow, making them particularly
vulnerable. Windswept Reef and four patch reefs in Hawksnest
were examined on a monthly basis for evidence of physical damage.
Boats do not generally anchor on the Windswept and Hawksnest
Reefs, and most damage is from boats running aground or from
snorkelers.

Breakage of coral colonies: Windswept and Hawksnest It is very
difficult to quantify physical damage to <coral reefs, whether
from anchors, boat groundings, careless snorkelers, or other
causes, because of their structural complexity. The shallowest
reef areas, where much of the damage occurs, are especially hard
to survey because they are impossible to swim over. We estimated
damage by swimming parallel transects across the reef areas and
counting the number of freshly broken branches of elkhorn coral,
Acropora palmata, and by measuring the "length"™ and "width" of
each fracture area or stump (Rogers et al., 1982),. (No attempt
was made to swim the same transects on each survey, although the
entire reef was surveyed each time.) Because most fracture areas
were elliptical, the length and width measurements were used to

calculate areas using the formula for an ellipse (Area = length x
width x 0.8). Acropora palmata is the most abundant coral on
these study reefs and suffered the most breakage. We considered

it important to estimate the area of the branch fractures because
physical damage is a function of both number and size of breaks.

Making observations at monthly intervals proved most
effective in assessing damage. With greater frequency, it is
often not possible to differentiate fresh breaks from older ones,
and breaks could be counted more than once. Algae rapidly grow
over freshly broken areas (sometimes within one week), and if the
observation intervals exceed a month, breaks occurring since the
last observation will no longer be discernible.

In addition, from June 1985 until January 1987, Rafe Boulon,
from the V.I. Division of Fish and Wildlife, kept records of the
number of boats which struck or grounded on Windswept Reef which
lies below his house on Windswept Point.

Anchor damage survey The purpose of the anchor survey, performed
between January and March 1987, was to assess damage and
potential damage caused by boats anchoring in National Park
waters. For each ©bay surveyed, the following information was
collected: time of survey, boat 1length, type of boat, type of
anchor, length of anchor chain, amount of chain resting on the
bottom, bottom type (coral, seagrass, sand, rubble, pavement, and

3
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mud). Damage observed was given a subjective rating of negligible
to severe.

Examination of National Park Service records

Boat patrol logs and monthly public wuse logs National Park
Service rangers patrol the northern and western waters of the
park almost daily, recording the number of boats in each of the
several bays. The data are summarized and incorporated into
monthly public use logs. Unfortunately, boat patrol 1logs for
individual days are available only from 1984-1986, and we can not
trace trends in the number of boats in specific bays prior to
these years. However, we used figures for the total number of
visitors on boats in park waters each month from the public use
logs to calculate the average number of boats per day in the park
from 1966 to 1986. 1In most cases, rangers estimated the total
number of visitors using a formula which assumed five passengers
per boat. However, the same formula was not consistently used
prior to September, 1981, and we can not determine the actual
number of boats each month because the raw data were discarded.
(The different factors used for passengers per boat could
possibly result in discrepancies of as much as 20% in the final
totals.) Consequently, graphs of the data presented below should
be used only as indicators of trends.

Aerial photographs taken over several years were wused to
discern the trend in numbers of boats in several St. John bays.
For most years, photographs were taken on just one day. Clearly,
this method has many biases, e.g., inconsistencies in time of day
photographs were taken or season of the year, but it 1is another
source of historical information.

Monthly public use logs were also used to estimate the total
number of visitors to the park from 1971 through 1986 and to

obtain information on the wuse of Trunk Bay beach, the beach on
the north side of the island which has the heaviest use. For

1980 through 1986, we added figures for 1land-based tours
(transportation of people in large taxi-buses) and other
individuals on the beach (derived from logs Lkept by the
lifeguards) to arrive at a figure for total number of visitors to
Trunk Bay each month. The format for the monthly report was
changed in 1979. Consequently, for the years prior to 1980 we
estimated the wuse of Trunk Bay by adding 56% of the total beach
visitors for several park beaches to visitors associated with the
land tours. (We derived this percentage from the 1980 data which
had specific values for Trunk Bay as well as totals for all
beaches which were considered.) Once again, the figures are
approximate and based on some assumptions, but the trends are
evident.

Case incident records National Park Service employees use Case
Incident Records to document the circumstances of a variety of
non—criminal events. We reviewed records from 1976 to 1987 for
evidence of damage to natural resources (for example, taking of
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reef organisms as souvenirs) or of conflicts arising from the
different uses of park waters and violations of regulations
designed to protect natural resources.

Lifeguard logs Lifeguard 1logs are filled out daily at Cinnamon
and Trunk Bay beaches. They are available only for certain
months from 1981-1986. Because the 1logs were not filled out
consistently and completely, they provide limited information on
such things as removal of marine organisms, number of boats
entering restricted areas, and number of people standing on coral
colonies near the underwater trail at Trunk Bay.

RESULTS

Coral breakage at Windswept and Hawksnest Reefs

Graphs of the number of broken coral branches and the mean
area per break at Windswept and the Hawksnest reefs indicate
damage to A. palmata colonies from careless snorkelers, boat
strikes, and heavy swells (Figs. 3, 4). In the winter of 1986,
northern swells appeared to be the major cause of damage,
particularly at Windswept Reef. Many of the elkhorn colonies had
small fractures at the tips of their branches. Larger breaks
seemed to be associated with boat damage and frequently bore
patches of anti-fouling paint from the bottoms of boats which had
struck or grounded on the reefs. In some cases, for example in
October, 1986 on Hawksnest patch reef 3, a boat had caused so
much structural damage (over an area of about 100 m2) that it was
impossible to quantify it. Also, on Windswept Reef in December,
one boat remained on the reef for four days, after which it was
dragged off across the corals.

Three large marker buoys were installed along the seaward
edge of Windswept Reef on May 30, 1986, to warn boaters of the
reef's location. Observations following placement of the buoys
indicated a decrease in the number of broken coral branches until
December when heavy northern swells rolled into the reef.
Records provided by Rafe Boulon showed that at least 23 boats hit
the reef from June 1985 until May 1986, while only 2 boats were
observed to hit the reef following installation of the marker
buoys (Appendix I).

Anchor damage survey

Of the 186 boats surveyed, 327% were anchored in seagrasses
and 147 in coral communities, with the remainder on sand, mud, or
pavement. Many sites which now have barren sand or pavement
could previously have had seagrass beds or coral communities
which deteriorated with an increase in anchor damage. Of the 26
anchors found on coral bottoms, 7 (27%) were causing minor damage
and 3 (12%) were causing moderate or severe damage, with the rest
causing no apparent damage. Of 60 anchors in seagrasses, 18
(30%) were causing minor damage, and 17 (28%) moderate or severe
damage, with the rest causing no apparent damage.

6
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Figure 3. Coral breakage at Windswept Reef. Absence of a bar indicates
there were no breaks. nd = no data.
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Figure 4. Coral breakage at Hawksnest Bay patch reefs 1 - 4.
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