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Marine and Coastal 
Environmental Stress in 
the Wider Caribbean 

YARSENIO RODRIGUEZRegion 
The Caribbean Sea is not as polluted as the Mediterranean or the Baltic, but 

accelerating 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 

Caribbean. 
For the purposes of this article, the Wider 
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A Caribbean isdefined 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
of East Mexico, thecluded are those 

Atlantic coasts of Central America and 
the Bahamas and the AntilleanPanama, 

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 

-

have been called the "AmericanFigure 1.The Wider Caribbean Region as defined by UNEP. Source: UNEP. basins 
(I). The twtal surfaceMediterranean" 


area of the Caribbean is approximately
 
4.31 x 106 km 2 (2). 

Figure 2.Average depth of major basins and ills Inthe Wider Caribbean. The general movement of the surface 
Source: UNErpCEPAL, 1979. waters is stable all year round, although 

be found insome seasonal changes can 
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 

14400 ,' or 
develop seasonally such as the 

S-RA Weddies 

Gulf of Panama and the Gulf of Mexico 
wNDWARsI
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loop currents (3). Therefore, a general 
YC F -JUNGFERN 

estimate of the mass transport of material,
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YUCATANBASIN 
C.. , .'including pollutants, by currents should

oA, 
.be made only cautiously, because the
I, 

large spatial and temporal variability
LUCIABASIN (511M.- has been observed in the Caribbean

BNcwhich 

may lead to serious errors if only prevail-
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- ( f'.~~ ~ STVINC[ENT ing current systems are taken into 



A bad case of coastal eroslon. Photo: Jack Morelock. 

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 results in the genera-
tion of large turbulent wakes and eddieswhich could concentrate nutrients be-cause 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 27Cand does not vary much during the year.
The seasonal fluctuations do not exceed 
3°C. '"he same holds true for the southernmost 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 (luring the winter months 
there is a strong latitudinal temperaturegradient. The cooling of surface waters in 
the northern and central part of the GulfrrofaM exico during w inter months also affectsthe vertical temperature distribution. 
A surface mixed layer is formed during 
the winter in parts of the Gulf of Mexicoextending to the permanent thermocline 
normally established at about 100 m (3).
In the Greater Caribbean area and adjacent seas the temperature decreases by 

st bey ond 
which dlepth there is only 

0h5 1cd ur ing the Fir (-2) m . 

very slowSO
further decrease./~pN 

relatively high salinities between January
and May (with maxima >36.5 percent inFebruary 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 oflow 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
equatorial convergence (5, 3).

The drainage area of the Wider Carib
bean Region is about 7.5 x 106 km2 (6)(see
Figure 4). This includes the drainage 

Figure 3. Prevailing currents In the Wider Caribbean and adjacent areat. 
Source: UNESCO, 1977. 
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basins of two of the world's largest rivers, Table 1. List of majok rivers affecting the Greater 

the Mississippi and the Orinoco. The Car0bbean Reg0onRA 
la rge st is th e M ississip p i ba sin , 3.25 Ix 0 7'000 - ..... .. ... COST A RICA 
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Figure 6. Living reefs in the Wider Caribbean. I 7' ?'"' . Statute Miles f"..] Coral.Algal Reels (acattered) H-.Sabetlarild Rees 
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LIVING RESOURCES 
There are factors which limit the cology and the North Coast of South Amer- grounds, natural resource endowments,
of the offshore seas and, as a result, the ica, have important commercial shrimp political organization and degrees of 
fisheries potential of the Caribbean Re- fisheries. These fishing grounds are often socio-economic development.
gion, in comparison with temperate seas associated with shallow areas where a The Caribbean in general is a develop
such as the North Atlantic or the Norwe- premium is placed on the role of highly ing region where the level of industrializa
gian Sea. First, the Caribbean region lcks productive coastald ecosystems such as tion and urbanization is still relatively

.extensive, shallow continental shelfex- mangroves, coral reefs, sea grasses, modest. Consequently, general pollution
cept in the Yucatan Gulf and parts of the estuaries and coastal lagoons because of of the marine environment caused by
South American Shll,Fotu-fifths of the the vital life~support systems that they wastes from lnd-based sources has not 

w.aters of the Wider Caribbean Region aire provide the fisheris. Figures 5and 6illus- reached the severe levels found in more 
depr than 1800) in ad half drc deeper traite respectively the general di ,trih:ution industriaized regions. Nevertheless, for 
than 3600 i. Second, water temprattures, of ingrovs andlicoral reefs in the Wider some years there have been localized 
do not luctualte over atwide rage so)that Ca;ribbean region. problems of marine po~lltion and there 
there is il relatively stable thernocline are planned activities which are potential
which prevents mixing of surface andl SOURCES OF ENVIRONMENTAL ly damaging. 

d c c pSoC -T T R E SS. O Nt O A S T ALe ANDcM A R INEi h e riparian coun tries a n d S tates of thecant upwlling areas, they are not a dota- STESO OSA N AIE USA which border the Wider Caribbean 
nant feature. The result is atrestricted nut- RESOURCES have an estimtated population of 168 mil
rient supply which is reflected in the It- Twenty-seven countries plus a number of lion. However, only a fraction of this 

mitted fishery in offshore areas. Never- territories and dependencies share the wa- population is concentrated along the 
theless, certafin areas namely he Gulf ters of the Wider Caribbean Region. costs of the Region. in the case of some 
Coalst of the tlied Sttes,, the 13aiai These sttecs are rnarked by a striking di- islandls the entire poulahtion could be on
die( ' utcc hc . ih i' .I; ln ic am l Ri dlgc , ohl c lltl nr~ l Ian d h is toric h a co - , ;is,t~l c e Figu re 3. p. 2 7 M).airc ver sily k si rct e d cr1 



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 tile 
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 proces:.ing indigenous raw 
materials, especially oil (in the case of 
resource-endowed countries) or tile de-
velopment of trans-shipment and proces-
sing facilities for imported raw materials 
(by countries lacking natural resources) 
seems to he a major strategy of tile de-
veloping countries of the region. Recent-
ly, a number of large trans-national cor-
porations have tried to 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 
economy, 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 Caribbean, ma|riuc-resource-oriented 
tourism is a ma jor sourcc of badly needed 
foreign exchange. 

Because of its diversity, it is not easy to 
generalize on the socio-cconomic 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 eastern islands, 
with limited exploitable natural resources, 
tourism is the main dollar carner. In most 

cses ;1l these at' tlil , irc bting stupel

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 
areas (see Box 1). These problems 
threaten the development of certain eco
nomic activities, 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 exception of the San Ped-
ro Sula area on tile 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 tlie Caribbean. 
This is not a polluting activity per se, but 
it may be the single most destructive coas
tal industrial activity, producing severe 
and irrepat able bIach 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). 

DIomestic 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-
tially halardolis conditions for human 
hc;hlill mid lhe Illrinc clvirol ntll (1l). 

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 seems that this percentage has 
not changed (11). Data on sewage systems 
in urb-in areas, as furnished by countries 
of the 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 (I1), it is doubt
ful that the development of sewage treat
ment facilities will keep pace with popula

"__ 

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

Cartagena, Columbia-mercury; 

Colon, Panama-oil; Veracruz, 
Mexico-thermal effluent; Galve
ston, Texas-oil; New Orleans, 
La-industrial waste; Tampa 
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. r 

" 

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 froni urban 
centers is compounded by the numerous 
resort hotels throughout the region, 
particularly in the insular Caribbean 
which discharge untreated sewage close 
to bathing beaches (12). Many of these 
hotels have -package" sewage treatment 
plants which are ('ften overloaded oir in



Table 2. Population served by sewage systems In the Greater Caribbean Region. 	 may be carried into the Caribbean from 
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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 fiom agricultural activities isin-
cr ea s i n g a n d m a y alre a dy be s e ri o u s . 

The inorganic fertilizers utilized in the 
Wider Caribbean Region are mainly nit-
rogen, phosphorus-based compounds, or 
potas'. Consumption figures for two rep-
resentative periods are presented in Table 
3. Rainfall leaches these into rivers and 
coastal marine ecosystems, which in turn 
leads to eutrophication of rivers and 
estuaries when the elevated nutrient 
levels cause rapid proliferation of "algal 

blooms" followed by high biological oxy-
gen demand (BD) when the bloom dies 

and decay processes occur. Although not 
substantiated by analytical measure-
ments, there is evidence that such prob-
lems exist in some areas 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 arc present (15). Of 

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

is expected in the Wider Caribbean 
Ab~cides region, steps should be taken to develop 

pilot monitoring programs in areas of 
potential contamination in order to assess 

"t ~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
a 4charged to the Wider Caribbean is approx

imately 2.8x 10 km 3/year (2.8 x 1015 
liters per year) (6) (see page 285). This 

. includes two of the world's largest rivers, 
4 2 the Mississippi and the Orinoco. Some 

4 4, 11 . U rivers in Colombia, Mexico, Guatemala 
and the United States are currently being

W1 ~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

the three reef systems analyzed, those in groves, lagoons, estuaries and coral reefs 
the Gulf of Mexico had a higher level of are of particular importance because these 
these residues. Another study of plankton areas are the primary source of biological 
and a variety of shrimp and fish from the productivity for the Wider Caribbean Re-
Gulf of Mexico and the Northern Carib- gion, and they are vulnerable to damage 
bean showed that DDTs were widely dis- from run-off. For example, the increased 
tributed, although the levels were general- sediment loads from many small rivers 
ly low (16). Samples with the highest con- (resulting from soil erosion) have proved 
centrations were found along coastal fatal to coral reefs and other communities 
areas. In addition, these toxic compounds (20). 

Table 3. Fertilizer consumption In the Wider Caribbean Region In 1976/1977 (Thousand's of metric tons. 
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* Table 4 presents sediment discharge Table 4. Partial List of sediments discharged by rivers Into the Gulf of Mexico and ihe Caribbedn Sea.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 offshore
 
wells (21). Significant expansion is 
 ex
pected; as of 1979 just two countries
-USA and Mexico-had planned or were ;A
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
ofpipeline 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 esti
mated to be 12.2 x 106 barrels per day dis
tibuted among 73 refineries (21). Although

there are no estimates for the Caribbean
 
on the amount of waste oil reaching the- " 


+.r.
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 evcry 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 thehigh-risk zones. 

As can be seen there are three major 
Figure 7.High risk zones for oil spills Ino-hore 

pathways for oil transportation in the 
areas Inthe Wider Caribbean. 
Source: IMCO, 1979.Wider C-iribbean: 

* The pathway for the transportation of
 
Middle Eastern, West African, and
 
North African crude oil to the United
 
States usually by supertanker with 
 a
 
stop for refining, trans-shipping or light-
 (eringIa nid Srih seqtiell transport by s111I1 -
ih'vcs c lshiIlhc I fs c ;I ,." 



" .The pat~iway for shipping either crude 
or refined products from Venezuela 
and/or Aruba, Curay:ao and others to 
various world markets. 

" The shipping of Alaskan crude oil 
through the Panama Canal to the US 
Gulf Coast, the Virgin Islands or US 
east coast refineries. 

In the future the trinsport of crude oil or 
refinedproducts 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 greaet continual source
washngsarehe reaest ontnualsouce 
of oil pollution to the m- rine environment 
from tankers, and are believed 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). 

EFFEC.TS OF ENVIRONMENTAL 
STRESS ON THE MARINE AND 
COASTAL RESOURCES
 
Developmental activities will continue to 
take place in the region, in some instances 
at a very accelerated pace. Countries with. 
extensive petoleum resources plan to de
velop energy-intensive heavy industries 
such as petrochemical processing, iron, 
steel and aluminuim smelting, caustic soda 
an( chlorine production. On tileother 
hand countries without natural resources 
are attracting non-resource-based indus
tries such as refineries, pharmaceutical 
plants, as well as light industries and 
tourism. For a variety ol reasons such as 
ease of trans-shipment, easy waste dis-
posal and avilability 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 ielicaic coasial marine 

"
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Figure B.Oil spili high risk zones associated with through shipping.
 
Source: IMCO, 1979.
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Figure 9.Oil pill zones associated with port approach.
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verify the environmental consequences of proposed in some countries. The conse
developmental activities and the effects quence may be a ruined shrimp fishery. 

ecosystems upon which most of tileon the different economic sectors which 
marine biological productivity of the re-
gion depends. The importance of the va-
rious coastal ecosystems 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 
environmental impact of ile existing and 
planned developpment processes oil ihe 
I'larille civirollllelilt of the region. With-

depend on coastal and marine resources. 
For example, an island endowed with cx-
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 tlcstroy them in 
order to construct harbors, tourist cei-
lteiS. or eve t'ohi elst the iargitove fori 

Effects on Human health 
Information concerning the extent of 
coastal pollution from sewage outfalls in 
the Caribbean is very limited. A few re
ports have been published connecting 
sewage pollution to human illness in tIC 
region. For example. in Kingston hai I 'llI 
high bacterial levels were foullnd allii t[it' 
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fish kills have been associated with high Table 5. Zones of high risk from oil spills and likelypoints of Impact. 
bacteria concentrations (23). Epidcmiolo
gical data suggesting a relationship be
tween quality of bathing waters and health 
of btothers 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
vironment, particularly near coastal in
dustrial concentrations. Information on 
the levels of these pollutants, on their 
potential bio-accumulation in organisms 
consumed 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 ecosystem: 
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 (i). In
adequate secondary-treated sewage dis
charges coupled with dredging resulted in 
severe environmental degradation of a 
coastal lagoon system near San Juan,
Puerto Rico (26).Oil pollution from a major spill in 1973 

resulted in extensive mortality to marinergsmsd nd gxenvertalistotof te 
mraieseninentl d i o ntie 
asoiaedeironmengreind csa 

ain ated woio,manrtove 27.ChronicRico 
in Cabo Rojo, Puerto Rico (27).
deterioration of the surrounding mangrove forests was observed long after this 
incident had been reported (28). Likewise 
ancilentspil in l pord ay in ) ik95se 

extensive damage to marine communities. 
In 1976 another spill involving severalthousand gallons of diesel and black oil 
tooksanp ll( Aoudieslamlage otio 
marine communities by the oil and the 
hmicl u toiers t il anuth 

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 pollutantsin onthe organisms Re-ecosystems marineWider Caribbean and 
gion is limited. However, there are indica-
tions thtsreit ions dowever,exisind th 
coastal areas adjacent to sevral urban 
cadinustral ies ient te reion.lTh 
gree of this stress has to be assessed and 

the effects on public health and marine 
resources need to be quantified in order to 
provide a substantive case for managing 
developmental activities in an environ-

Effects on socio-economic activities 
The two most important socio-economic 
activities in ic Wider Caribbmea Region 

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

There 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-
ies have been developing and expanding.

As already mentioned, the Caribbean 
fisheries are closely linked to coastal 

ecosystem productivity due to the limited 
pwellings and shallows in the region. No 

statistics connecting reduced fish landings 
to mangrove destruction exist, although it
has been implied that a dwindling of the 

as n P e rt a mig be e 
mangroves in Puerto Rico might be re
sponsible tr a slump in coastal fisheries. 

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 attractio.. Boih 
the increased oil tanker traffic through theregion-including very large crude car

riers-and extensive 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 
On the other hand, tere is substantial COASTAL ZONE MANAGEMENTevidence that mangrove swamps, coralCAS LZOEMNG ET 
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 particularlyimportant for the insular Caribbean, much 
of which has no other source of foreign 
exchange. Deteriorating conditions of 
beaches by domestic sewage or industrial 
wasl redlice iheir delrahilitv for tour-

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, alternatively, loss of potential revenueare 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-economic de
veipment and the improvemerlt of the 



o 	There is no effective regional co-ordina-(1t0tlity ilife; and c) there is a paucity of 
dataro data gathering, and exchangedata relvant to the potential damage to16. tion for 

marine ecosystems by coastal develop-
ment activities and marine pollution. 

Because policies concerning coastal 
and marine resource management are sel-
damn articulated at the highest level of dc-


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 gradually 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: 

"Thepollution 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 early preven-

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 

isso 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): 
" 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 environment, 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-
terns, human health and coastal ament-
ties; 

* 	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-
dctve marine ecosystems, such a 

mangroves and coral reels; 

" Oil pollution from operational and 

accidental sources is,a growing threat to 

the region's ecological and economic 
resoures;13.
re1sorces; 

" In most instances there are no water 
quality or seafood standards for toxic 
materials which are suitable for tropical 

Warm Waters- s oawarm wt io14. 
'The region's national policies on marine 

and no integrated marine pollution 
monitoring and research programs. 

In an effort to protect and develop their 
marine and coastal resources the Govern-
manes 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 environmen 

and the development of managerial guide-
lines for the rational utilization of marine 
way,
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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