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Marine and Coastal
Environmental Stress in
the Wider Caribbean

°
Regl O n BY ARSENIO RODRIGUEZ

The Caribbean Sea is not as polluted as the Mediterranean or the Baltic, but
ccelerating coastal pollution around urban and industrial areas is causing
increasing stress to the coastal and marine resources of the region. The author
presents an overview of the environmental problems afflicting the Wider
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Figure 1. The Wider Caribbean Reglon as defined by UNEP. Source: UNEP.

Figure 2, Average depth of major basins and sills In the Wider Carlbbean.
Source: UNEP/CEPAL, 1979.
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For the purposes of this article, the Wider
Caribbean is defined as the coastal and
open waters of the Caribbean Sea proper,
the Gulf of Mexico and adjacent waters of
the Atlantic Ocean. The coastal areas in-
cluded are those of East Mexico, the
Atlantic coasts of Central America and
Panama, the Balamas and the Antillean
Archipelago, the northern tier countries of
South America from Colombia to French
Guiana and the Gulf areas of the United
States (Figure 1).

HYDROGRAPHIC CHARACTERISTICS

The Wider Caribbean is a semi-enclosed
body of water consisting of several deep
basins separated by major sills (Figure 2).
The average depth is approximately 2200
meters with the deepest point being 7100
meters, in the Cayman Trench. The two
major basins are the Caribbean Sea and
the Gulf of Mexico. Jointly these two
basins have been called the ** American
Mediterranean’ (1). The tctal surface
area of the Caribbean is approximately
4.31 x 10° km* (2).

The general movement of the surface
waters is stable all year round, although
some seasonal changes can be found in
the velocities. The prevailing currents are
shown schematically in Figure 3. The cur-
rent systems shown in this figure are only
yearly averages. Smaller currents or
eddies develop seasonally such as the

.Gulf of Panama and the Gulf of Mexico

loop currents (3). Therefore, a general
estimate of the mass transport of material,
including pollutants, by currents should
be made only cautiously, because the
large spatial and temporal variability
which has been observed in the Caribbean
may lead to serious crrors if only prevail-
ing current systems arc taken into



account. As an example, the westerly in-
flow of water through the island passages
of the Lesser Antilles barrier is disturbed
in its passage. This resulls in the genera-
tion of large turbulent wakes and eddies
which could concentrate nutrients be-
canse of the associated current patterns
(4). The same concentration effect could
apply to pollutants.

The surface temperature in the tropical
parts of the region averages about 27°C
and does not vary much during the year.
The seasonal fluctuations do not exceed
3°C. The same holds true for the south-
crnmost part of the Gulf of Mexico.
However, its northern part shows ex-
treme seasonal changes in temperature,
from about 16°C in winter to 28°C in sum-
mer, so that during the winter months
there is a strong latitudinal temperature
gradient. The cooling of surface waters in
the northern and central part of the Gulf of
Mexico during winter months also affects
the vertical temperature  distribution.
A surface mixed layer is formed during
the winter in parts of the Gulf of Mexico
extending to the permanent thermocline
normally established at about 100 m (3).
In the Greater Caribbean area ang adja-
cent scas the temperature decreases by
10~15°C during the first 200 m, beyond

which depth there is only very slow
further deereqse.
L :

A bad case of coastal erosion. Photo: Jack Morelock,

relatively high salinities between January
and May (with maxima > 36.5 percent in
February and March) are regularly fol-
lowed by lower salinities between June
and December (with minima <34.5 per-
cent in October and November). The
cause of these variations is the inflow of
low salinity water from the south-east in

late autumn which arises from the inflow
of equatorial Atlantic waters containing
water discharged by the Orinoco and
Amazon rivers or by water from the
cquatorial convergence (5, 3).

The drainage arca of the Wider Carib-
bean Region is about 7.5 x 106 km? (6) (see
Figure 4). This includes the drainage

Figure 3. Prevailing currents in the Wider Caribbean and adjacent arear.

Source: UNESCO, 1977,
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Figure 5. Wetlands in the Wider Caribbean, showing man-

groves as well as herbaceous and palm wetlands.
Source: Carlbbean Data Atlas/IUCN.

basins of two of the world's largest rivers,
the Miss'is'sippi and the Orinoco. The
largcst is the Mississippi basin, 3.25 x 10°
km?, with an inflow of about 1.8 x [0

3/s»cc while the Orinoco basin discharges
about 3.0 x 10° m¥scc from an arca of
0.95x 10° km?. Although the Orinoco is
geographically outside the Caribbean
proper, it is included in this discussion
because the major current flowing north-
west along the Venezuelan coast carries
most of the Orinoco outflow into the

Caribbean Sca. On the other hand, be-
cause their influence has not been quanti-
ficd, outflow from rivers south of the Ori-
noco (eg the Amazon discharges 4-5 times
more than the Orinoco) have not been in-
cluded, although their contribution te the
Caribbean hydrography must be very sig-
nificant (5).

Data on water discharges of major riv-

ers into the Caribbean basin are summa-
rized in Table 1,
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Table 1. List of ma]o- rivers affecting the Greater
Carlbboan Reglon
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Figure 6. Living reefs in the Wider Caribbean.
Source: Caribbean Data Atlas/IUCH.

LIVING RESOURCES

There are factors which limit the ccology
of the offshore seas and, as a result, the
fisheries potential of the Caribbean Re-
gion, in comparison with temperate scas
such as the North Atlantic or the Norwe-
gian Sea. First, the Caribbean region lacks
¢ . extensive, shallow continental shelf ex-
cept in the Yucatan Gulf and parts of the
South American Shelf, Four-fifths of the
waters of the Wider Caribbean Region are
deeper than 1800 m and half are deeper
than 3600 m. Second, water temperatures
do not fluctuate over a wide range so that
there is a relatively stable thermocline
which prevents mixing of surface and
deep waters. Although there are signifi-
cant upwelling areas, they are not a domi-
nant feature. The result is a restricted nut-
rient supply which is reflected in the Ii-
mited fishery in offshore areas. Never-
theless, certain arcas namely the Gulf
Coast of the United States, the Bahia
de Campeche, the Jamaican Ridge area
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and the North Coast of South Amer-
ica, have important commercial shrimp
fisheries. These fishing grounds are often
associated with shallow areas where a
premium is placed on the role of highly
productive coastal ecosystems such as
mangroves, coral reefs, sea grasses,
estuaries and coastal lagoons because of
the vital life support systems that they
provide the fisheries. Figures 5 and 6 illus-
trate respeciively the general distribution
of mangroves and coral reefs in the Wider
Caribbean region.

SOURCES OF ENVIRONMENTAL
STRESS ON COASTAL AND MARINE
RESOURCES

Twenty-seven countries plus a number of
territories and dependencies share the wa-
ters of the Wider Caribbean Region.
These states are marked by a striking di-
versity of cultural and  historic hack-

grounds, natural resource endowments,
political organization and degrees of
socio-economic development,

The Caribbean in general is a develop-
ing region where the level of industrializa-
tion and urbanization is still relatively
modest. Conscquently, general pollution
of the marine cnvironment caused by
wastes from land-based sources has not
reached the severe levels found in more
industrialized regions. Nevertheless, for
some years there have been localized
problems of marine pollution and there
are planned activities which are potential-
ly damaging.

The riparian countries and States of the
USA which border the Wider Caribbean
have an estimated population of 168 mil-
lion. However, only a fraction of this
population is concentrated along the
coasts of the Region. In the case of some
islands the entire population could be zon-
sidered as coastal (see Figure 3, p. 278).




The level of the socio-economic develop-
ment in the Region is tremendously di-
verse, with per capita incomes ranging
from $170 to $13 000 per year (7).

Export-oriented single-crop agriculture
has been the principal economic activity
of most of the Caribbean states during the
past century or so, with the exception of
the few mineral-rich territories which ex-
port raw ores. With post-war increases of
capital investment and technology trans-
fer, many countries have shifted towards
other sectors such as manufacturing and
tourism. In general however, most of the
countries of the region still have mono-
cultural, export-oriented economies de-
voted to the production of basic commod-
ities; either agricultural, mineral or both.
Although shifts to industrialization have
sometimes resulted in a reduction of agri-
cultural output, in general they have en-
couraged energy-intensive agricultural
practices. With this has come increased
use of fertilizers and chemical pesticides
in some countries of the region. As mod-
ernization proceeds it is expected that the
application of agricultural chemicals,
especially pesticides will increase. The
environmental impact of these chemicals
on the tropical ecosystems of the Wider
Caribbean Region still needs to be deter-
mined.

Although there is not widespread indus-
trialization in the region. certain local
areas are being intensively industrialized
as processing centers for indigenous or
imported raw materials. In fact, the ex-
pansion of processing indigenous raw
materials, especially oil (in the case of
resource-endowed countries) or the de-
velopment of trans-shipment and proces-
sing facilities for imported raw materials
(by countries lacking natural resources)
seems to be a4 major strategy of the de-
veloping countries of the region. Recent-
ly. a number of large trans-national cor-
porations have tried 1o move into the
Caribbean to capitalize on the region’s in-
expensive labor and in some cases on leg-
al concessions not available elsewhere.

Parallel to industrialization and intensi-
fication of agriculture, other sectors of the
cconomy. such as tourism and fisheries,
are being developed with varying degrees
of intensity by different countries. In fact
in some of the smaller islands of the east-
ern Carihbean, marine-resource-oriented
tourism is & major source of badly needed
foreign exchange.

Because of its diversity, it is not casy to
generalize on the socio-ecconomic situa-
tion of the region except to stress that raw

materials production, intensification of

agriculture  and  industrialization  are
steadily increasing. In many countries,
especially the smaller castern islands,
with limited exploitable natural resources,
tourism is the main dollar earner. In most
citses all these activities are being super-
that hoov e by
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tensive agriculture, limited natural re-
source exploitation or self-sustaining
agrarian activities and fishing, As many of
the activities are taking place in the coas-
tal zone they threaten the marine environ-
ment through direct injection of wastes,
alterations in coastal morphology and
ecology, poor land-use practices, and run-
off pollution,

Industrial waste

Apart from contamination by petroleum
hydrocarbons there is no widespread
marine pollution in the Wider Caribbean
Region, although severe, localized en-
vironmental problems do occur mainly in
the vicinity of large urban or industrial
arecas (see Box 1). These problems
threaten the development of certain eco-
nomic activitics, such as coastal tourism
and fisheries, which depend on a healthy
marine environment. The increasing pace
of industrial development of the region
will inevitably increase the risk of en-
vironmental disruption unless adequate
and timely measures are taken, including
careful selection of sites for future indust-
rial activities, application of appropriate
waste treatment and disposal practices
and selection of appropriate technologies.

The largest industrial concentrations
can be found along the coasts of Vene-
zuela, Colombia, Mexico, Cuba, the US
Gulf States, Puerto Rico, Trinidad and
Tobago, the Netherlands Antilles, the US
Virgin Islands and Jamaica. Industrial de-
velopment in  the Central American
States, with the eaception of the San Ped-
ro Sula area on the north coast of Hon-
duras, is mainly along or oriented towards
the Pacific coast rather than the Carib-
bean (8).

Removal of sand from beaches and
coastal areas for use in the construction
industry is widespread in the Caribbean.
This is not a polluting activity per se, but
it may be the single most destructive coas-
tal industrial activity, producing severe
and irrepatable beach erosion in many
places (9). Furthermore, destruction of
beaches increases the amounts of particu-
late material in the water column, result-
ing in high turbidity in coastal waters
which in turn adversely affects sensitive
and productive benthic communities such
as coral reefs (see photos).

Domestic waste

Marine pollution caused by domestic
wastes, mainly from urban areas, is gener-
ally known to be a problem common to
the whole region and is associated with all
major cities in the area. In some locations,
direct discharge of raw sewage into coas-
tal waters has already resulted in poten-
tally  hazardous conditions for human
health and the marine environment (10).
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coastal communities appears to have been
carried out, data from 1974 indicate that
less than 10 percent of the sewage systems
surveyed had adequate treatment facili-
ties, and it scems that this percentage has
not changed (11). Data on sewage systems
in urban areas, as furnished by countries
of 1he region, are presented in Table 2.
Since the sewage generated by 30 mil-
lion people is dumped more or less un-
treated into the Caribbean (11), it is doubt-
ful that the development of sewage treat-
ment facilities will keep pace with popula-

o

Box 1. Anitra Thorhaug, a marine
biologist at Florida International
University, in Miami lists the
following hot spots in the Wider
Caribbean.

q e o
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Cartagena, Columbia—mercury;
Colon, Panama—uil; Veracruz,
Niexico-—thermal effluent; Galve- .
ston, Texas—oil; New Orleans, |
La—industrial waste; Tampa i
Bay, Florida—sewage; Kingston,

Jamaica—bauxite waste; Port-

au-Prince, Haiti——sewage; Santo (
Domingo, Dominican Republic—

urban runoff; San Juan, Puerto (
Rico—sewage; Port of Spain,

Trinidad/Tobago—oil; Cumana,(
Venezuela—sewage; and Havana(
Bay, Cuba—all of the above. (8

Y P

tion and industrial growth in the short
term. As a result, the assimilative capaci-
ties of natural waters—particularly coas-
tal lagoons and estuaries—will continue to
be exceeded.

The domestic sewage load from urban
centers is compounded by the numerous
resort hotels throughout the region,
pariicularly in the insular Caribbean
which discharge untreated sewage close
to bathing beaches (12). Many of these
hotels have “package’™ sewage treatment
plants which are eften overloaded or in-
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Table 2. Popu[atlon sorved by sewage systems In the Greater Caribbean Region. |

Another aggravating problem is con-
tamination of the marine environment
from human wastes and garbage dis-
charged from boats (13).

Agricultural waste

Marine pollution from agricultural activi-
ties can be categorized broadly in terms of
1) inorganic fertilizers; 2) pesticides; 3)
liquid effluents containing high organic
loads from industries such as sugar re-
fineries and rum distilleries and 4) high silt
content run-off resulting from poor soil
management practices. Although data on
the importance of these sources are fairly
scarce there are indications that pollution
stemming from agricultural activities is in-
creasing and may already be serious.

The inorganic fertilizers utilized in the
Wider Caribbean Region are mainly nit-
rogen, phosphorus-based compounds, or
potasii. Consumption figures for two rep-
resentative periods arc presented in Table
3. Rainfall leaches these into rivers and
coastal marine ccosystems, which in turn
leads to eutrophication of rivers and
estuarics when the clevated nutrient
levels cause rapid proliferation of **algal
biooms'” followed by high biological oxy-
gen demand (BOD) when the bloom dics
and decay processes occur. Although not
substantiated by analytical measure-
ments, there is evidence that such prob-
lems exist in some arcas of the region (14).

Analysis for DDT and DDE in the tis-
sues of reef-dwelling groupers in the Gulf
of Mexico and Grand Bahamas showed
that these compounds are present (15). OF

the three reef systems analyzed, those in
the Gulf of Mzxico had a higher level of
these residues. Another study of plankton
and a variety of shrimp and fish from the
Gulf of Mexico and the Northern Carib-
bean showed that DDTs were widely dis-
tributed, although the levels were general-
ly low (16). Samples with the highest con-
centrations were found along coastal
arcas. In addition, these toxic compounds

may be carried into the Caribbean from
outside the region. For example, evidence
has been presented that the Atlantic trade
winds deposit chlorinated hydrocarbons
in amounts comparable to those trans-
ported to the Caribbean by major rivers
(17, 18). -

Since an increase in the use of pesti-
cides is expected in the Wider Caribbean
region, steps should be taken to develop
pilot monitoring programs in arcas of
potential contamination in order to assess
the concentration levels and their bioac-
cumulation in the trophic chains in marine
and coastal communities.

River inputs

The total amount of river water dis-
charged to the Wider Caribbean is approx-
imately 2.8% 10 km¥year (2.8x10"
liters per year) (6) (see page 285). This
includes two of the world’s largest rivers,
the Mississippi and the Orinoco. Some
rivers in Colombia, Mexico, Guatemala
and the United States are currently being
monitored for various pollutants or pollu-
tant-related parameters. However, the
number involved to date is still quite li-
mited (19).

Monitoring and control of pollution
from rivers flowing into coastal man-
groves, lagoons, estuaries and coral reefs
are of particular importance because these
areas are the primary source of biological
productivity for the Wider Caribbean Re-
gion, and they are vulnerable to damage
from run-off. For example, the increased
sediment loads from many small rivers
(resulting from soil erosion) have proved
fatal to corai reefs and other communities
(20).

Table 3. Fertilizer consumption in the Wider Caribbean Reglon in 1976/1977 {Thousand's of metric tons).

-Guadeloupe
Guatemala
Haitl- -
-Honduras

o Jamalca ¢ .
-Martinique .-

URCE: Reference 7.




., Table 4 presents sediment discharge
data from rivers into the Gulf of Mexico
and the Caribbean Sea.

Oil Pollution

The Wider Caribbean Region is potential-
ly one of the largest oil producing areas in
the world. Existing and projected produc-
tion areas onshore and offshore are lo-
cated along the coasts of Venezuela, Tri-
nidad and Tobago and in the Gulf of Mex-
ico. For the entire region nearly one-third
of the total oil production or 3.1 x 10° bar-
rels per day (in 1978) was from offsjiore
wells (21). Significant expansion is ex-
pected; as of 1979 just two countries—
-USA and Mexico—had planned or were
beginning to construct no less than 38
offshore platforms (22b°.

Based on past experience, approx-
imately 6.7 percent of the total offshore
production can be expected to spill into
the marine environment as a consequence
of pipeline accidents, blow-outs, platform
fires, overflows, malfunctions and other
less serious occurrences. These sources
accounted for the release into the Wider
Caribbean waters of an estimated 76.6
million barrels of oil during 1978 (21). Fi-
gure 7 illustrates oil spill high-risk zones
associated with offshore production.

Besides the offshore production areas,
another source of oil pollution in the re-
gion is associated with oil refineries and
related facilities. The present refining
capacity in the Wider Caribbean is estj-
mated to be 12.2 x 10° barrels per day dis-
tributed among 73 refineries (21). Although
there are no estimates for the Caribbean
on the amount of waste oil reaching the
marine environment from coastal refiner-
ies, an extrapolation of data from other
regions suggests that operational spillages
resulting from refineries are of minor sig-
nificance (22a).

Oil Transport

About 5 million barrels of oil are trans-
ported through the Wider Caribbean ev-
cry day, which generates a relatively in-
tensive tanker traffic (see also p 277).
Tanker movements through restricted
channels and in the vicinity of some ports
increase the possibility of shipping acci-
dents in those areas. Figures 8 and 9
illustrate these high-risk zones, and Table
5 shows the likely points of impact of oil
spills resulting from accidents within the
high-risk zones.

As can be seen there are three major
pathways for oil transportation in the
Wider Caribbean:

o The pathway for the transportation of
Middle Eastern, West African, and
North African crude oil to the United
States usually by supertanker with a
stap for refining, trans-shipping or light-
cring and subsequent transport by smal-
ler vessels to the VIS const.

Table 4, Partial List of sediments dischargod by rivers into the Gulf of Mexico and the Caribbean Sea.

Figure 7. High risk zones for oil spilis in oif-shore
. areas In the Wider Caribbean.
Source: IMCO, 1979,




o .The pathway for shipping either crude
or refined products from Venezuela
and/or Aruba, Curagao and others to
various world markets.

o The shipping of Alaskan crude oil
through the Panama Canal to the US
Gulf Coast, the Virgin Islands or US
cast coast refinerices,

In the future the transport of crude oil or
refined products from Mexico and Guate-
mala may create another major pathway.

In addition to major oil spills resulting
from tanker accidents, significant dis-
charges of oil into local Caribbean ports
occur as a consequence of ballasting, ship
cleaning, tank washings and docking and
undocking operations. Discharges of tank
washings are the greatest continual source
of oil pollution to the m:7ine environment
from tankers, and arc belicved to be re-
sponsible for the tar balls which often
appear on Caribbean and Gulf of Mexico
beaches. It has been estimated that oil
discharges from tank washings within the
Wider Caribbean waters could be as high
as 7 million barrels a year (21).

EFFECTS OF ENVIRONMENTAL
STRESS ON THE MARINE AND
COASTAL RESOURCES

Developmental activities will continue to
take place in the region, in some instances
ata very accelerated pace. Countries with
extensive pet:oleum resources plan to de-
velop energy-intensive heavy industries
such as petrochemical processing, iron,
steel and 2luminum smclting, caustic soda
and chlorine production. On the other
hand countries without natural resources
are attracting non-resource-based indus-
trics such as refineries, pharmaceutical
plants, as well as light industries and
tourism. For a variety of reasons such as
case of trans-shipment, casy waste dis-
posal and availability of cooling water,
most of these developments will take
place in the coastal zones. And naturally
all tourist development in most of the
Wider Caribbean has been, and will con-
tinue to be, oriented towards the coast.
Concomitant with coastal development is
coastal urbanization,

These trends carry with them the risk of
increased environmental impacts which
threaten the elicate  coastal  marine
ccosystems upon  which most of the
marine biological productivity of the re-
gion depends. The importance of the va-
rious coastal ccosystems in providing nut-
rients for the region's limited fishery has
already been stressed. At present there is
a marked paucity of data concerning the
enviranmental impact of the existing and
planned development processes on the
taarine environment of the region, With-
out this informmion o v ot nocabhe 1o

1. Trinided and Tobago Channet
2. Anegada Passage
3. Mona Passage
4. Windward Passage
6. Jamaica Channel
8. Yucutan Channel
7. Straits of Florida
8.P- “ma Canal Approach
9. Lsw.. Maracaibo, Netherland Antilles
10. Caribbean N.S. - E.S. Intersection
11. Bahams Islend Passages
12. Cayman Istand Lighting
13. Texas Gulf Coast Lighting
14. Loulslana Coast ! Ighting

Figure 8. Oil splii high risk zones assoclated with through shipping.

Source; IMCO, 1979,

¥ High risk port arass

Figure 9. Oil spill high risk zones associated with port approaches. Source: IMCO, 1979,

verify the environmental consequences of
developmental activities and the effects
on the different economic sectors which
depend on coastal and marine resources,
For example, an island endowed with ex-
tensive mangrove swamps may, as a con-
sequence, have a shrimp fishery. Without
knowing that the shrimp fishery depends
on the existence of healthy mangroves, a
decision may be made to destroy them in
order to construct harbors, tourist cen-
ters, or even to hary est the mungrove for
b haven
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proposed in some countrics. The conse-
quence may be a ruined shrimp fishery.

Effects on Human health

Information concerning the extent f’f
coastal pollution from sewage outfalls 1
the Caribbean is very limited. A few re
ports have been published connecting
sewage pollution to human illness in the
region. For example. in Kingston harbot.
high bacterial levels were found along xlul'
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fish kills have been associated with high
bacteria concentrations (23). Epidemiolo-
gical data suggesting a relationship be-
tween quality of bathing waters and health
of buthers in the Caribbean are entirely
lacking, although active studies are under
way in some countries.

Other harmful pollutants such as heavy
metals, PCBs and chlorinated hydrocar-
bons might be present in the marine en-
vironmen!, particularly near coastal in-
dustrial concentrations. Information on
the levels of these pollutants, on their
potential bio-accumulation in organisms
consumcd by man, and on the incidence
of actual public health impairment is not
generally available, although there is one
report of high mercury levels in Cartagena
Bay, Colombia (24) and there have been
general reports on shellfish and fish
poisoning within the region, some of
which have been associated with pesticide
runoff (25).

Effects on marine and coastal ecosystems

High organic load effluents from primary-
treated sewage and industrial waste dis-
charges are responsible for increasing
abiotic conditions and the general de-
terioration of Kingston Harbor (iC). In-
adequate secondary-treated sewage dis-
charges coupled with dredging resulted in
severe environmental degradation of a
coastal lagoon system near San Juan,
Puerto PRico (26).

Qil pollution from a major spill in 1973
resulted in extensive mortality to marine
organisms and general disruption of the
marine environment in communitics
associated with mangroves and Thalassia
in Cabo Rojo, Puerto Rico (27). Chronic
deterioration of the surrounding man-
grove forests was observed long after this
incident had been reported (28). Likewise
an oil spill in Florida Bay in 1975 caused
extensive damage to marine communities.
In 1976 another spill involving several
thousand gallons of diesel and black oil
took place (29). Although damage to
marine communitics by the oil and the
chemicals used to disperse it in clean-up
operations was not estimated, the incident
was associated with massive fish Kills.

The information available on the effects
of pollutants on marine organisms and
ecosystems in the Wider Caribbean Re-
gion is limited. However, there are indica-
tions that stress conditions do exist in
coastal arcas adjacent to several urban
and industrial sites in the region. The de-
gree of this stress has to be assessed and
the effects on public health and marine
resources nced to be quantified in order to
provide a substantive case for managing
developmental activities in an environ-
mentally-sound fashion.

Effects on socio-economic activities

The two most important socio-economic
activities in the Wider Caribbean Region

Table 5. Zones of high risk from oll spllls and likely points of Impact.

that rely on a healthy marine environment
are fisheries and tourism.

Thnere is a fairly high dependence on
fish protein sources, which is likely to be
maintained and increased. This is espe-
cially true for smaller islands which lack
livestock production. Although, for main-
ly historical reasons, much of the fish re-
quirement is imported, Caribbean fisher-
ics have been developing and expanding.

As already mentioned, the Caribbean
fisheries are closely linked to coastal
ecosystem productivity due to the limited
uipwellings and shallows in the region. No
statistics connecting reduced fish Jandings
to mangrove destruction exist, although it
has been implied that a dwindling of the
mangroves in Puerto Rico might be re-
sponsible for a slump in coastal fisheries.
On the other hand, there is substantial
evidence that mangrove swamps, coral
reefs, Thallasia beds and coastai lagoons
contribute to the life cycle of a great
majority of the commercial species of fish
and shellfish captured in the region. Thus,
degradation of these ecosystems resulting
from pollution, or from physical disrup-
tion of coastal areas, has a far more severe
effect than if the fishery was linked to
productivity in open waters.

Marine-oriented tourism is particularly
important for the insular Caribbean, much
of which has no other source of foreign
exchange. Deteriorating conditions of
beaches by domestic sewage or industrial
wiaste reduce their desirability for tour-

ists. Of major concern in this respect is oil
pollution, directly in the form of tar on
beaches and indirectly for the effects it
has on the coastal ecosystems which con-
stitute the major tourist attractior. Boih
the increased oil tanker traffic through the
region—including very large crude car-
riers—and extensivc production activities
increase the probability of spills, A mas-
sive oil spill that hits tourist beaches could
cause economic chaos, especially in the
case of small tourist-oriented islands. De-
finitely these types of pollution are a ma-
jor threat to the fragile economies of the
small island states of the region.

THE NEED FOR MARINE AND
COASTAL ZONE MANAGEMENT
POLICIES

Most Caribbean countries have not fully
developed the managerial and custodial
ethics or the policies needed to adequately
protect and use their coastal and marine
assets, The most important reasons for
this situation are as follows: a) national
economic problems often overshadow en-
vironmental considerations so that costs
or, alternativcly, loss of potential revenue
are perceived as outweighing benefits; b)
there is a general lack of awareness of the
role marine and coastal resources could
play in the process of socio-cconomic de-
velopment and the improvement of the



qpulity eflife; and c) there is a paucity of
data relevant to the potential damage to
marine ecosystems by coastal develop-
ment activities and marine pollution.

Because policics concerning coastal
and marine resource management are sel-
dom articulated at the highest level of de-
cision-making in many of the Caribbean
countries, environmental considerations
are not incorporated, as a rule, into de-
velopment planning. This situation
however has been changing graduaily in
recent years. The Barbados delegation to
the January 1978 Commonwealth Carib-
bean meeting on the Law of the Sea
summarized, in an excellent way, the re-
gion's growing concern about the protec-
tion of its marine resources:

“"T'he pollution problems of the Caribbean
Sea may not have reached the magnitude
of those in the Baltic and the Mediterra-
nean ... but the similarity of land-locked
configuration of the Caribbean with the
potential for retention of pollutants from a
developing region warrants carly preven-
tive action. If the countries of these re-
gions are to benefit from the exploitation
and sharing of the resources of the Carib-
bean Sea it becomes imperative that im-
mediate action is taken to arrest the trend
towards destruction of marine life which
is so essential to the maintenance of the
marine ecological balance and to the
sustenance of our people.”

CONCLUSION

The following major findings of a recent
study undertaken by the United Nations
Environment Program and the Economic

Commission for Latin America support

the need for such action (22b):

e There is a lack of data on the major
sources of marine pollution in the
Wider Caribbean  Region, on  the
amounts of pollutants entering the
marine eavironment, on the present
levels of pollutants in the various com-
ponents of this environment and on the
effects of pollutants and coastal de-
velopment activities on marine ecosys-
tems, human health and coastal ameni-
ties;

e There is a general lack of adequate
treatment and marine disposal of in-
dustrial and domestic wastes that can
damage human health and highly pro-
ductive marine eccosystems, such as
mangroves and coral reefs;

e Oil pollution from operational and
accidental sources is a growing threat to
the region's ccological and economic
resources;

e In most instances there are no water
quality or scafood standards for toxic
materials which are suitable for tropical
wirm waters,

e The region’s national policies on marine
pollution  control  and  coastal  and
mirine resource protection are either of
very recent creation or non-existent:

e There is no cffective regional co-ordina-
tion for data gathering, and cxchange
and no integrated marine pollution
monitoring and rescarch programs.

In an effort to protect and develop their
marine and coastal resources the Govern-
ments of the Wider Caribbean Region
adopted an Action Plan at a meeting in
Montego Bay, Jamaica on April 8, 1981.
The principal objective of this plan is to
assist the Governments of the region in
minimizing  environmental  problems
through a comprehensive assessment of
the state of the Caribbean environment
and the development of managerial guide-
lines for the rational utilization of marine
and coastal resources. This Action Plan is
intended to provide a framework for coop-
erative action at the regional level, leading
to the incorporation of environmental
guidelines into the development process
of the Caribbean countries.
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