











suggested that larger liver welghts in fish collected in the
vicinity of oil and gas production platforms versus control reefs
could have been caused by Jincreased toxicant levels near the
platforms. He also suspected that severe gill lamella epithelium
hyperplasia and edema in red snapper, vermilion snapper, wenchman,
sash flounder, and creole fish were caused by toxicants near the
platforms. These types of lesions are consistent with toxicosis
and their prevalence and severity Jncreased near drilling
platforns.

The destruction of reefs (natural and man-made) or other hard
bottom areas result deleterious to the species that use these
habitats. Human impacts on reef habitat result from activities
such as pollution, dredging and treasure salvage, boat anchor
damage, fishing and diving related perturbations, and petroleum
hydrocarbon discharges (Jaap, 1984).

According to Lindall et al. (1979) the major man-induced activities
that impact environmental gradients in the estuarine zone are:

1. construction and maintenance of navigation channels;
2. discharges from wastewater plants and industries;

3. dredge and fill for land use development;

4. agricultural runoff;

5. diteching, draining, or impounding wetlands;

6. 0il spills;

7. thermal discharges;

8. mining, particularly for phosphate, and petroleum;
9. entrainment and impingement from electric power plants;
0. dams;

1l1. marinas;

12. alteration of freshwater inflows to estuaries;

13. saltwater intrusion; and

14. non-point-source discharges of contaminants.

Marinas bring recreational beat trarfic, hence the shallow water of
estuaries, the extremely soft sediments, and the turbulence caused
by outboard motors (especially when operated at high speeds)
results in highly turbid waters which transport sediment to reef
areas.

All of the Island's estuaries have been impacted to some degree by
one or more of the above activities. The more significant
man~-induced impacts to the coastal areas around the islands are
described below.

Sedimentation
Sediment resulting from ercosion and runoff inevitably causes
damage to coastal waters. Ercsion from agricultural and

development practices in coastal areas 1s a principal factor.
Sedimentation is increased by unsuitable agricultural practices,
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overgrazing of rangeland, and indiscriminate deforestation, all of
which help remove the leafy humus base that protects the soil.
Rapid urban development in many parts of the lslands has also
caused major erosion and sedimentation; improper cutting and
grading practices at construction sites accelerate erosion, as do
poor sloping and lack of revegetation on cuts, fills, and ditches.

Sedimentation affects coral abundance, growth and distribution.
whether natural or man-induced, it is detrimental to corals {Dodge
and Vaisnys, 1977). Although most corals have effective means of
shedding sediments which have fallen on their tissues,
sedimentation and turbidity will decrease available light which is
needed for photosynthetic fixation of calcium carbonate (Lasker,
1980).

In addition to . turbidity increases, sedimentation may adversely
affect reef corals by smothering, increasing energy expenditure in
particle rejection, and Aincreasing potential for bacterial
infection. Abrasion, creation of conditions unsuitable for larval
settlement, alteration of feeding habits, alteration of food
supplies such as plankton, and alteration of species composition on
reels may also occur.

With increased sedimentation and turbidity, mangroves are degraded
through the loss of floral and faunal communities found on the prop
roots, this in turn, reduces habitat quality for juvenile fish.

Seagrasses are similarly affected by reduced light transmissicn
that is needed for photosynthesis and increased epiphytic
colonization. Because they are an important foocd source for conch,
turtles and other species, loss of seagrasses will severely impact
the life cycles of these species.

Sewage Disposal

Nutrient enrichment (eutrophication) seriously stresses wetlands
and associated fauna. Pollution by fecal bacteria and viral agents
also pose serious health hazards. Commercially valuable species
may become vectors of serious water borne diseases and toxic
substances which can be incorporated into the food web. Nutrient
enrichment of coastal waters, mainly by the dumping of poorly
treated water or raw sewage directly into the ocean or into rivers
and creeks, stresses mangroves and seagrass and/or their associated
biota. Coral reefs, however, can be the most seriously impacted.
High onutrient «concentrations stimulate high phytoplankton
production as well as high benthic algae production (Birkeland,
1877). This will favor the establishment of organisms that compete
with or damage corals (such as burrowing bivalves and boring algae
and sponges). High recruitment by benthic algae would reduce the
substrate available for coral larvae settlement and may result in
the young corals being overgrown (Birkeland, 1977). Heavy metal
accumulations in sediment and reef biota near population centers

15



also have been noted (Manker, 1975).  Disposal of wastes may
further create local problems.

o1l Pollution

The most comnion sources of oll contamination of coastal waters are
marinas, refineries, bilge pumping, deballasting of tankers, ship
~accidents, and vessel operations. During 1975, some 150 oil spills
occurred in Puerto Rican waters. Major spills occurred in 1969,
when the tanker Qcean Fagle broke up in San Juan Bay, and in 1974
when the Zocolocotronis ran aground off the south coast.

Damage caused by oil spills depends on the quantity and type of
vil, the degree to which it has been refined, wind and wave
conditions, and the location of the spill. The most serious damage
normally occurs 1in near-shore waters and enclosed bays and

estuaries. ) :

Mangroves are extremely sensitive to oil pollution. 01l fouls the
intertidal root region where gas exchange takes place. A heavy
coating of oil always leads to death (Cintron, 1987). In addition
to the mechanical damage caused by coating, oil may be toxic and
poisonous to the trees. Since the toxic fractions come in contact
with the roots, where vital functions take place, toxic products
cause rapid mortality. Residual amounts of the spilled product may
remain trapped in the sediment for long periods. As a result,
natural restoration may be very slow, if at all., There are no
effective ways to clean oiled mangroves because efforts are labor
intensive, costly, and inefficient. Only protection by booming can
reduce damages. Effects of oil on reefs and seagrasses develop as
soluble components of oil become *balled" with sand and sink.

Channelization
Diversion of fresh water flows causes nutrient deprivation and
development of stressed, nutrient limited wetland vegetation.
Recovery is not possible and massive die-offs may occur unless the
fresh water source 1is restored. Both white and black mangrove
species are susceptible because of thelr high dependence on fresh
water flow. '

Impoundments may occur when roads are built through wetlands and
provisions are not made to preserve water flows. In the Islands,
this practice commonly affects mangrove wetlands. Impounding may
cause water levels to rise, suffocating the trees. The result of
impoundment 4is rapid because the tidal range is small and
evaporation is high. In some cases when dikes are abandoned,
partial recovery may occur. The Salt River in St. Croix is an
example. On the other hand, Martin Marrietta in St. Croix was
Aimpounded and turned into a sedimentation basin; recolonization or
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restoration of this area is not likely (Cintron, 1987).

Sclid Waste Disposal

Solid waste disposal is a major problem both in the Virgin Islands
and in Puerto Rico. Excessive waste disposal due to consumption
practices and limited land disposal sites have led to lax
practices. Not only are coastal areas used for the dumping of
wastes (domestic and industrial) but, as previously stated, the
limited size of the islands creates an inherent problem regarding
so0lid waste disposal. ‘

4.2.3 BHabitat information needs.

The vast majority of our highly-valued living marine resources
require healthy environments. Declines in commercially and
recreationally Jimportant fisheries may be attributed to
over-fishing, loss of habitat, pollution, disease, environmental
alteration, and natural variability of the stocks. Effective
fisheries management requires an improved understanding of these
factors.

A chief concern regarding living marine resources is the effect of
human activities on fishery productivity. Research is needed
about the elements that are affecting energy flow within
ecosystems. This understanding of ecological processes can then be
combined with information on the health, distribution, and
abundance of ecologically important organisms. By understanding
the ecology and status of fishery stocks, resource managers will
be better able to manage estuarine dependent 1living marine
resources.

The following research needs must be addressed in order for state,
federal, and private research efforts to develop measures needed
to better manage fishery resources and thelr habitat:

1. Identify optimum coastal habitat;

2. Identify environmental and habitat conditions that limit
production;

‘ 3. Focus more on life history studies that will define the
critical fisheries habitats for food, cover, spawning, nursery
areas, and migration routes;

4. Quantify the relationships between fishery production and
habitat (e.g., what are the key trophic pathways in the ecosystem,
and how does the flux of essential nutrients, carbon compounds, and
energy through these systems Jinfluence fisheries productivity?);

5. Determine the relative effects of fishing, pollution, and
natural mortality on fishery population dynamics. Also deternmine
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the effects of cumulative habitat loss on fisheries productivity
~ and econcnic value; and

6. Determine habitats of particular concern and means for
enhancing and/or maintaining critical habitats.

4.2.4 Habitat conservation progranms.

- Involvement by federal and state agencies 1n habitat conservation
programs are noted as follows.

Office of Coastal Zone Management (OCZM), Marine Sanctuaries
Program (MSP), NOAA. This program manages and funds the marine
sanctuaries program (MSP). On-site management and enforcement are
generally delegated to the states through special agreenments.
Funding for research and management is arranged through grants.
This program was authorized under Title III of the Marine
Protection Research and Sanctuaries Act (MPRSA) of 1572. Its
purpose is to preserve or restore the conservation, recreational,
ecological, or aesthetic values of localized areas "... as far
seaward as the outer edge of the continental shelf, ...({and in)
other coastal waters whether the tide ebbs and flows ..." (MPRSA,
Section 3D2a). In effect, the MSP is a coastal water counterpart
to the more familiar national park, forest, wildlife refuge, and
wilderness systems. Site management and administrative
.responsibility for a sanctuary may either be retained by OCZM or
delegated with necessary funding support to other appropriate
management units.

National Marine Fisheries Service. The enactment of the Magnuson
Act provides for exclusive management of fisheries seaward of state
jurisdiction., This includes both specific fishery stocks and their
habitat. The process for developing FMPs is highly complex. It
includes plan development by various procedures through fisheries
management councils. NMFS implements approved plans. The Coast
Guard (CG), NMFS, and some states under agreements, enforce
regulations implemented by FMPs, FMPs for shallow water reef fish
and Caribbean spiny lobster are in effect.

National Park Service (NPS). Natlonal parks and monuments are
under the jurisdiction of NPS. Management, enforcement, and
research are accomplished in house. The system of national parks
and monunents operated by the NPS, in the broadest terms, preserve
for all times scenic beauty, willderness, native wildlife,
indigenous plant life and areas of scientific significance and
antiquity {16 U.S.C. (1}}.

The U.S. Virgin Islands presently have two national parks; St. John
and Buck Island.
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Minerals Management Service (MMS). This agency has jurisdiction
over mineral and petroleum resources on the continental shelf. The
 MMS ‘along with the U.S. Geological Survey is charged with
administering mineral exploration and development on the Outer
Continental Shelf (0CS), pursuant to the OCS Lands Act (OCSLA)}, as
amended in 1978 [43 U.S.C. (1331 et seqg.)]. The MMS serves as the
administrative agency for leasing submerged federal lands.

Fish and wildlife Service (FWS). FWS assists with environmental
impact review, develops biological resource evaluations, and
administers .the endangered species program jointly with the NMFS.
The FWS also manages national refuges for wildlife. '

Genlogical Survey (USGS). The USGS conducts considerable research
in nearshore areas and dssists or cooperates with other
institutions and agencies to facilitate logistics and support of
research. The USGS also is charged with supervising mineral
development operations on the 0CS. The USGS ensures oil company
compliance with regulations and lease stipulations once a lease is
sold. This represents a key management authority for ensuring
protection of nearshore communities. Although these authorities
are not comprehensive, they are significant because of the
widespread interest in current OCS oil and gas development and its
potential impacts.

Coast Guard. The 1978 Waterways Safety Act charges the CG with
marine environmental protection. The ¢G is the general enforcement
agency for all marine activity in the federal zone. Among the
duties are enforcement of sanctuary and fishery management
regulations, managing vessel salvage, and coordinating oil spill
cleanup operations at sea.

U.S. Army Corps of Engineers. The COE contracts and regulates
coastal engineering projects, particularly harbor dredging and
beach renourishment projects. The COE also reviews and is the
permitting agency for coastal development projects, artificial
reefs, and offshore structures.

Environmental Protection Agency. This agency has general
responsibility for controlling air and water pollution. Disposal
of hazardous wastes- and point-source discharge permitting are EPA
functions. Certain mineral and petroleum exploration and
production activities are managed by EPA. Environmental research
germane to waste disposal and pollution also are funded.

Federal environmental agencies such as the NMFS, MMS, FwS, and the
EPA also analyze projects proposing dinshore and offshore
alterations for potential impacts on resources under their purview.
Recommendations resulting from these analyses are provided to the
permitting agencies (the COE for physical alterations in inshore
waters and territorial sea, the MMS for physical alterations in the
OCS or tae offshore Exclusive Economic Zone (EEZ) and EPA for
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chemical alterations). Even though the COE issues permits for oil
and gas structures in the EEZ, they only consider navigation and
national defense impacts, thus leaving the rest to the Department
of Interior, in a nationwide general permit.

EPA is the permitting agency for chemical discharges under the
National Pollution Discharge Elimination System program of the
Clean Water Act for chemicals used or produced in the Islands
(i.e., drilling mud, produced water or biocides) and then released,
or under the Ocean Dumping Regulations of the Marine Protection,
Research and Sanctuaries Act if the chemicals are transported into
the Islands for the purpose of dumping. When discharge or dumping
permits are proposed, federal and state fish and wildlife agencies
may comment and advise under the Fish and Wildlife Coordination Act
and the National Envirconmental Policy Act (NEPA). The CFMC may do
likewise under the Magnuson Act and NEFA.

The propeosed U.S.V.I. Territorial Marine Reserve System will
protect a number of inshore grassbeds and coral reef areas which
will hopefully serve as refuges for species which utilize them. In
addition, the government runs several terrestrial wildlife
sanctuaries in offshore cays.

4.2.5 Habitat recommendations.

The fisheries of the Islands contribute to the food supply,
economy, and health of the Nation, and provides recreational and
economic opportunities. Continued existence of the fisheries lis
dependent upon the prudent management of all aspects ol the
fishery, including habitat. Accordingly, activities that adversely
affect habitat will need to be addressed by the Councils.
Increased productivity of stocks may not be possible without
habitat maintenance and regulatory restrictions.

Recognizing that all species are dependent on the quantity and
gquality of their essential habitats, it is the policy of the
Caribbean Fishery Management Council (CFMC) to protect, restore,
and improve habitats upon which commercial and recreational marine
fisheries depend, to increase their extent, and to improve their
productive capacity for the benefit of the present and future
- generations. This policy shall be supported by the following
three objectives: ’ '

1. To maintain the current quantity and productive capacity
of habitats supporting important commercial and recreational
fisheries, including their food base (This objective may be
accomplished through the recommendation of no net loss and
minimization of environmental degradation of existing habitat);

2. To restore and rehabllitate the productive capacity of
habitats which have already been degraded; and
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3. To create and develop productive habitats where increased
fishery productivity will benefit society.

The CFMC has formed Habitat Committees and Advisory Panels for the
Islands to address activities that may affect the habitat of
fisheries under the Council's management. The Council, pursuant to
the Magnuson Act, will use existing authorities to support state
and federal environmental agencies in their habitat conservation
efforts and will directly engage the regulatory agencies on
significant actions that may affect habitat. This may include
commenting on specific actions, policies, or regulations that
arffect the habitat of managed species.

Public hearings and the building of administrative records may be
conducted to assure an adequate disclosure of facts and public
participation in actions that adversely affect habitat. The goal
is to insure that habitat losses are avoided or minimized and that
appropriate mitigation strategies and applicable research are

Ssupported.
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