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Reports have also been made of tourists breaking off corals
during their sport fishing activities. In addition, the
local fishermen often hunt souvenirs which they sell to the
tourists. This is also accountable for the vast quantity
of black corals which are often displayed for 'sale in duty
free shops at our international Airports. This confirms
the fact that there are no enforceable preventative

mechanisms in place to abolish this dangerous practice.

Another matter of great concern is the littering of natural
areas due to the lack of adequate reception facilities in
public beach areas. This garbage subsequently enters the
marine environment during heavy rainfalls thereby
contributing to the severe pollution which ultimately
results in the destruction of the reefs. A lack of beach

personnel prevents monitoring on a daily basis.

Also, the heavy visitor traffic on the beaches contribute
to trail erosion which ultimately results in the reduction
of sand to the dune areas. The footpaths also destroy the
vegetation which supports the dune system. Eeach erosion
narrows the touristically usable stretch of land and

jeopardizes the most important tourist resource.
£

Cruise ships also dump garbage that invariably sweeps
ashore and pollutes beach areas. This has caused
widespread concern among the local population who use the
areas for recreation and fishing. It is therefore obvious
why the population in these areas resent all forms of
tourist development for it evidently attacks the core of

their daily existence.



2. Destructive Fish Practices.

The use of dynamite and poisons as means to catch fish have
had devastating effects on the reefs off the south as well
as the north coast of the island. The use of explosive has
been particularly devastating because it not only destroy
the mature fish but also the fish lava and the very habitat
of the Ffish. Clearly, this is a demonstration of
ignorance on the part of the fishermen which has resulted
in the partial destruction of their very '"bread and
butter",

The partial destruction of the causeway bridge in St
Catherine has partly been attributed to the effects of this

destructive fishing practice.

3 Over—Fishing.

The reefs especially on the north coast are said to be
heavily fished. Goodbody contends that this phenomenon has
resulted in the disappearance of an important grazing
animal, the black sea eqg (Diadema Antillarum). 3. Many
of the fish caught in the reef fisheries are said to be
grazing species which are instrumental in reducing excess
algal growth. Therefore, their disappearance have caused
an imbalance in the reef community in which algal growth is
proliferated.."” In elaborating on the extent to which algal
growth could impact on the reefs, Goodbody posits the
following view; "Algal growth could become so heavy as to
smother the reefs and ultimately result in their decay
followed by the erosion of the shoreline behind it". This
commentary is reinforced when one considers that the
destruction of the reefs in Fort royal and Hellshire has

intensified the erosion of the shoreline.




4) Pollution

Jamaica lies at the intersection of several tanker lanes
and it is estimated that some 150 ships pass the island
each week making the coastline particularly susceptible to
oil spills. 4. Eleanor Jones reported traces of tar balls
found on most of the south coast beaches and offshore cays

in various concentrations.5.

Hendry (1982) reported that the reefs in Negril have been
reduced by 78% 6. This mortality of coral reefs has .been
attributable to several 1land based activities such as
dredging, careless deforestation of watersheds, sand mining
and offshore sewage disposal. These landbased activities
have contributed to high sediment load and turbidity in the
nearshore waters, which encourages the proiiferation of

algal qrowth on the reefs.

The accumulation of large quantities of green sea weeds on.

the Hellshire beach and in the vicinity of the Kingston
Harbour is attributable to the effects of sewaqe. Al though
coastal environmentalists agree that a small quantity of
sewage has no significant effects on reef colonies they
advocate that a large quantity can however, bring about a

significant reduction in coral formation.
S. Collection.
Collection of coral for the curio trade is relatively

common on the north coast. Although this activity is

prohibited by law there is little enforcement.
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é6) Natural Phenomena.

Jamaica including & number of other countries in the region
have recorded outbreaks of coral bleaching during 1987 and
1989. Environmentalists have attributed this phenomenon to
the unusually long period of high seawater temperatures in
the region (> 30c for 4-5 months) and provides the basis
for new concerns about the effects of global warming.7.
The reefs mainly affected were fore-reefs of all varieties
ranging from surface to more thanm 3I0m depths. 8. It is
said, that during the nine months of 1987~1988, the reef
building corals failed to grow. It is felt that a
repetition of such events would have Ffar reaching
consequences for the reef ecosystem and related reef based

industries such as fisheries and tourism.

Similarly, Goodbody has reported evidence of extensive
coral mortality at Half Moon Ray and elsewhere along the
Hellshire coasts. Farticularly'affected was the elk~horn
coral ( Acropora palmata) which normally flourished near
the reef crest. The possible cause of this event has been

attributable to disease.

Another phenomenon which almost devastated the islands
reefs was hurricane "Gilbert" in September, 1988. Prior to
this event all types of corals flourished in the area but
with the coming of the hurricane all types of branching and
building coral were destroyed resulting from land run off
and high sediment load which were deposited on the reef

colonies.




What therefore are the consequences of destroyinag the

reefs”?

Chapter one outlined in detail some very important
functions that the reefs perform. One of the main
functions is the provision of habitat for the marine life.
It follows therefore, that degradation threatens the way of
life of a large percentage of the population who depend on
reef fisheries for a livelihood. I1f we destroy the reefs
which are the homes of our fish, the fish population will
decline. Whereas, the average person may be unaware of the
adverse effects of de-forestation on our reefs, the average
housewife is certainly aware of the rising price of fishes
and would like the prices to decrease. According to the
law of demand and supply, when demand exceeds supply the
price of a commodity rises. It follows therefore, that the
less fish there are, the higher will be the price of the
fish. The destruction of our reefs therefore, contributes

to a decrease in the standard of living of the population.

Recalling also it was stated that coral reefs form a break
water for the adjacent coast therefore providing natural
storm protection. Destroying the reefs is exposing the
coasts to storm induced waves. The question can be asked
which sane individual'would deliberately leave his windows
and doors open knowing that a storm is imminent? The
answer is simple, no one. The destruction of our coral
reefs is tantamount to a man leaving his windows and doors
open during a storm. It is pointless for our coastal
engineers to continue to erect sea defences with the
objective of protecting the beaches while on the other hand
conservationists confirm that these man made devices only
alter the process of erosion for a while; or transfer the

process further down the beach.

1 the reefs are so important as natural wave breakers why
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are they constantly being destroyed? The answer is

ignorance compounded by a desperate quest for survival.

In the light of the above situation it is apparent that
reef management is necessary for Jamaica. The need arises
for an exploration ‘of the agencies or institutions
responsible for reef management in Jamaica with a view to
understanding the policies which govern their operations so

that possible modifications could be suggested.

3:2 Agencies responsible for reef management in Jamaica.

There is a complex array of laws relating to conservation
and many agencies are concerned with their implementation.
The following four organizations at present have some

responsibility for reef management and monitoring:

&) The Caribbean Coastal Management Section of the Zoology

Department of the University of the West Indies.

b) Discovery Bay Marine Laboratory which is an affiliate of

the University of the West Indies.

c) The Port Royal Marine Laboratory.
d) The Natural Resources Conservation Department which is
the designated government agency assigned this

responsibility.

Objectively speaking, these organizations have to some

extent done some work.

One recognizes the study done by the Caribbean Coastal
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Management Department in assessing the status of the reefs
along the Hellshire coast with the object of producing
management guidelines for this section of the coast. Also,
the study spear headed by the discovery BRay Marine
Laboratory on the recovery of North coasts reefs following
hurricané "Allen" is also recognized. It is apparent that
there is a real problem with reef management in Jamaica.
Peter Bacon’s observation with respect to reef management
" has some relevance in this context. He noted that at
present only two small areas are designated Marine Farks
and that 1little active management is carried out with
respect to these sites. ?. (Status of Environmental

Assessment)

In a discussion with Mr. Leslie Wallen, Managing Director
of the Montego Bay Marine, he projected a bleak future with
respect to the coral reefs in the island. His words are
worth repeating. "Coral reefs in Jamaica today are in a
sad state; smashed by the hurricane, dearaded by
sedimentation, deprived of fishes and overgrown by algae.
eeaeee.s It will be a long process to bring about any
improvements in the large—scale problems of watershed
management, pollution and overfishing and the Jamaican
coastal environment is likely to remain suboptimal Ffor
coral reefs for many vears" . This is a sad commentary

indeed.

With_ this situation becoming more compounded it is
extremely necessary for the goverpment to engineer an
integrated coastal zone management which will address

all the possible impacts on reef management.

The basis for management is derived to a large extent from
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scientific research which involves obtaining information on
the biological, ecological and geological processes
involved in reef management. It is useful to learn about
productivity, stress factor and tolerance, epecies
distribution, food webs, nutrients and recycling. Only &
good understanding of the system will permit effective

utilization and management.
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3:1.E. Destruction of Mangrove Forests and Wetlands.

" Mangroves is & general term for various trees which can
live in brackish water conditions and normally.have their

root systems in the water". (Goodbody, 1982). 10.

Approxzimately 3I0% of the Jamaican coastline is covered by

mangroves and herbaceous swamps. 11.

The dawn of the 1980°s has witnessed a massive destruction
of mangroves in Jamaica. TYhis phenomenon can be attributed

to the following two main reasons:

1. The rapid development of Kingston and Other Areas in the

Countryv.

2. The discovery of peat in the Negril and Black River

Morasses.
Z:l1.B.1. The Development of Kingston.
Dr.Ivan Goodbody reported that the development of Kingston

resulted in the destruction of 100 acres of interesting

£
manarove swamps at the entrance to Dawkins Pond in Kingston

Harbour. 12. This area was important for the following
reasons:
a) It was a major spawning around for a number of species

of fish and shrimp.

b) Unfortunately, this area also was the feeding ground
for many hundreds of wading birds which nest in the Fort
Royal swamp and here was also the centre of the oyster

industry.
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It is unlikely, that this area will remain a spawning

around for fish in view of the fact that much of the Fond
is being dredged for greater depth. This will definitely
divert the flow of water to the sea. Can the society

afford to destroy the manaroves.?

Perhaps the most extensive loss of mangroves has occurred
in the Fortmore area adjacent to Kingston Harbour which was
reclaimed to provide additional area for the development of

residential housina.

Goodbody confirms that this activity together with the
erection of the causeway linkinag Kinaston and St. Catherine
resulted in the destruction of one of the island’s richest

spawning arounds. 13,

Much concern hag been expressed relative to the development
of the former productive wetlands of Portmore. Today, this
area now accommodates some 80,000 people whose homes are
exposed to floodina from both sea and upland run off.
Despite this reality, the government has recently announced
plans to construct 10,000 low income houses in this area.

This act will culminate in the final destruction of this

prolific wetland area.

It is unfortunate téat development has resulted and
continues to result in the destruction of the fisheries
habitat. Whereas, the government is striving to achieve
one of it’s policy objectives in providing homes for the
populace, simultaneously, they are destroying a vital
industry which is a source of livelihood for many artesinal
fishermen and also a very important source of protein for a
vast majority of the Jamaican population. It is ironic
that we destroy our natural fisheries habitat to build

houses in flood plain areas.
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The warnings of the Meteorologists during the hurricane
seasons is for the people of Portmore to evacuate the area
prior to the hurricane. It is known that the area is &
flood plain. Why therefore are the wetlands destroyed to
support housing development? Little wonder that the area

has been dubbed as the "Stationary time bomb". .

The act dof mangrove destruction is not confined to
developments in the Kingston metropolitan reaion only.

It can be recalled that the mangroves at the mouth of the
Pye River delta in Montego Bay were cleared to construct
5000 units at the Catherine Hall housinag scheme.
Subséquent work to construct the Montego Eay Freeport has
also resulted in the destruction of the fishery habitat
around Bogue Island. As one poet puts it “man in his quest
to build cities and construct roads has destroyed the

beauty of nature".

it is known that many agricultural products have been sitéd
on lands where mangroves and salt marshes once flourished.
The Hague swamp near Falmouth was drained and the mangroves
removed in 1977. The reclaimed land was used to establish

a rice plantation.

Other activities such as dredaing operations have also
taken their toll on the mangroves. Dr. Goodbody has
reported that the Mamee shoal in Kingston Harbour has been
severely impacted upon by the dredginag operations which

took place in the Harbowr in the late 1980°s.

As the economic crises worsens in Jamaica, & vast majority
of the population turns to the mangroves for economic
support. In a number of areas such as Neagril and Rlack
River mangrove trees are cleared to provide wood for

charcoal burning and for the production of dyes.
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The Rastafarians 1in particular. are known For uesing

manaroves to make broom cticke and for the construction of
thatch houses +from which souvenirs and local dishes are

sold to tourists.’

The bark of the red mangrove is used to prepare- dvestuffs

and for the extraction of tannina.

Zil:B.2 The Discovery of Peat in the Neqril and Black

River Morasses.

The Great Morass (&000 acres) is the laroest fresh water
morass in Jamaica and constitutes together with the Black

River Morasse 75% of the total swamp area of the
Country.{see figure 1&)
- |

torasses.

Figure SIXTEEN The Black River Upper and Lower

-1 L TN
", " Cockpit Country _ "7
i LN ’

0
I::’

———

==




It has an important filtering function for run—-off from the
surrounding land into the sea and is an important habitat
for unique flora and fauna, (such as the swamp forest or
fresh water shrimp). In addition to supporting these
species, these wetlands have large deposits of peat which

are being explored as an alternate source of energy.

Wetlands have recently become influenced by the population
and have already been deqraded. The partial degradation of
these wetlands came into focus when the Jamaican government
and energy sources decided to resort to peat mining as an
alternate source of energy subsequent to the oil crisis of
the 1970°s, Dr. Ferrot in the Sunday Gleaner, of June 24,
1984:8A, had forewarned that "the mining of peat would
cause a major irreversible transformation of this
eco—-system and would be environmentally disastrous,
technically experimental and economically unreasonable”.
As the saving qoes, "To be forewarned is to be forearmed".
Had this principle been applied, today the population would

not be lamenting the destruction of a valuable possession.

3:1.C. The Neqril Morass.
In the late 1950°s, the Neaqril Morass was channelized and
drained. 13. From the: environmental protection point of
view, the above activities could be considered the turning
point in its current degradation as & wetland. The illicit
cultivation activity has aqiven rise to the creation of
habitats for mosquitoes and sandflies and devastation of
the swamp forests. See ( figure 17) depicting the modern

vegetation of the swamp forests.
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3:1.D. The Black River Morass.

L}

The Black River developed as a fresh water wetland and has
been the primary settling basin for matter transported by
the Black River, the main water course connecting the Upper

and Lower morasses.

Simultaneously, the Upper Morass functioned as a sink for
nutrients which were absorbed on particles and assimilated

by wetland plants.

The recently drained Upper Morass is now completely
separated from the BRlack River by dykes and during the
1980°s the former wetland was transformed mainly for the
production of rice. The increased concentration of
nutrients in the water drained from . the upper Morass
including all onaoing agua-culture and agricultural
activities have now caused increased aqrowth of water

hvacinth.

Conservationists argue that prior to the dykina of the
reach of Elack River that passes the Upper morass, this
wetland functioned as an important hydrological buffering
basin and as a settling area for the load of clay and silt
supplied by the river from the watershed upstream of the
Morass. Today, the ﬁoad of clay and silt is brought
instead straight into the lower morass resulting in a
further acceleration and down stream transaression of the

levee formation. 14.

In the Black River Lower Morass shrimp fisheries are still
of economic importance for the local population. In order
to enable the shrimp to move from the river into the
wetlands the fishermen dig out and keep channels open
through the levees.




During flooding the levees are submerged but turbid and
nutrient enriched river water is forced through the opening
thereby causing changes in the vegetation. The overall
effects of human activities is a destruction of the

wetlands.

3:1.E. Destruction of Seaqrass Beds.

Seagrass beds are extensive on sheltered sandy sea floors
around Jamaica. These have been impacted due to o0il
pollution, dredging operations, industrial discharges and
thermal effluent.

Anita Thorhaugh identifies the following two types of human
disturbance to sea grass meadows in the Caribbean which are

most harmful.

a) Acute disturbance frequently due to construction,

dredging and filling or accidental spilling.

b} chronic low discharges or impacts. 15.

Chronic discharges usually involve sewage, industrial
discharge, agricultural run-off, fertilizers, and urban

£

run—off.

One of the most prevalent and most harmful sources of
damage to seagrass has been dredging and filling for real
estate development for construction of large waterfront
industries. Marine dumping of the spoil associated with
these activities are particularly harmful. Dredge and fill
operations dredge up the sea grass directly and alsoc fill
on top of them. This contributes to turbidity.

Q6
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In recognition of the destruction of seagrass beds in

certain parts of the island in 1985 some attempts were made
to colonize sea grass beds.

Areas targeted were FPort Esquivel (adjacent to the 01ld
Harbour FPower station and subject to thermal and oil
pollution), Port Kaiser, a bauxite Port where seagrass beds
were subject to smothering by spilled ore. In addition,
several points in Kingston Harbour subjected to the effects

of dredge and fill operations have been included.

97




2. Pollution.

Many definitions of marine pollution occur in scientific
literature. The most widely used one however,seem to be
the following : " The introduction by man, directly or
indirectly, of substances or energy into the marine
environment, including estuaries, which results or is
likely to result in such deleterious effects as harm to
living resources and marine life, hazard to human health,
hindrance to marine activities including fisheries and
other legitimate uses of the sea impairment of quality for

use of sea water and reduction of ammenities”".16.

One can therefore use this definition of pollution and
examine the following six types of waste disposed of in the

coastal waters of Jamaica.

The deterioration and dearadation of the islands coastal
waters are attributable to several sources of pollution
bctﬁ of marine and terrestrial origin. Jamaican
environmentalists have confirmed that the major

contributers to the pollution. are the followinag:

a) The discharge of raw or partly treated sewage into the
coastal waters.

b) Solid waste ( municipal aarbage)

) Agricultural run-off from fertilized fields &and from

intensive stock raising.
d) Storm water run-off.
e) Industrial effluent.

f) Marine pollution. (Shipping related activities)
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While there is not a comprehencsive picture of pollution
around the entire coast. information for Kingston Harbour
is extensive and may accurately represent the situation in
other areas. Accordinaly, it is considered essential to
'present a brief overview of Kingston Harbour to set the

stage for the ensuing discussion.

1. Kingston Harbour.

Kingston Harbour is a semi-enclosed bay which is situated
on the s=south ceoast of dJamiaca. It is bordered on the
north-east and west by the mainland coast and on the south

hy the Falisadoes Internationsal r’-‘air';;.\or't. { see fiqure 17)
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The Kingston Harbour consists of three main regions: the
inner and outer harbour and Hunts Bay. The latter averages
about ten feet in depth. "It has a soft ocozy bottom and is
subject to considerahle variations in salinity due to the
influx of the Rio Cobre, Duhaney River and a drainage basin
scheme, the Sandy Gully". It has been estimated that 662
square kilometres (256 square miles) of land drain directly
into Hunts BRay while 52 square kilometres (20 sq.miles)

drain directly into the inner harbour. 17.

Studies done on the Harbour reveals that on a daily basis
the above bodies of water contribute approximately 2160
million gallons of sewaqe, industrial waste and
agricultural run— off to the harbour. 18. This is a

frightening situation.

To support the above discussion table three is used to show

the estimated average flow from surface discharges.

Table Three.

Name of Water Eody. Mean Annual Flow Rate. (cfs)
Rio Cobre River. ) 219

Duhaney River 100

Séndy Gully 68B.3

Gullies( North Shore) 60.7

Source: Doc. H:Silva
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Having looked at the Kingston Harbour and it’s particular
characteristics one can now proceed to discuss the major
contributers to the pollution of the islands coastal and

marine environments.

3:2.A Sewage

The largest single pollutant in Jamaica results from
domestic sewaqge. 19. In examining the extent to which
sewage contributes to peollution in the island, the method
of disposal, number and tvpes of treatment plants and their

capacities will he highlighted..

In a study captioned "Can The Kingston Harbour Ee Saved" by
Dr. Homero Silva indicated that approximately 13 million
gallons of sewage is disposed of daily into the kKingston

Harbour. 20.

%he sanitary domestic wastes in Kingston are disposed by
different means. Approximately 184 of the uwurban
population is served by sewerage system, 27% is served by
individual septic tanks followed by soil absorption
methods, while 47% use pit latrine and the rest do not have

sanitary facilities. Z2i.

In Spanish Town and the other towns within the Kingston
Basin the amount of people served by sewerage system is
minimal and most of them use septic tanks and latrines. It
is clear that the eight percent of the population lacking
sanitary facilities have no alternative but to dispose of
their waste into qullies, bushes and along the banks of the
river. Consequently, after heavy rainfalls the untreated
waste is swept along by the river current and deposited

into the coastal waters.
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Table four shows the number of sewaaes plants by tvpe and by

parish.
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As can be observed from the table there are 109 sewage
treatment plants in the island of which eighty (80) treat
domestic wastes, eighteen (18) treat hotel wastes., six
(06) treat hospital wastes and four (04) treat combined
sewage. Within the kKingston BEasin there are ghirty five
(35) treatment plants. In the metropolitan area there are
fifteen plants, five of which discharge to the Kingston
Harbour wvia qullies while the other ten discharge into
Hunts Bay via qullies. The other twenty plants discharge
into the Rio Cobre which subsequently discharge into Hunts

Bay.

With respect to the capacities of the plants Silva informed
that the metropolitan area has & capacity of 15.7 MGD.22.
These discharge 17.4137 pounds of biological oxygen demand
(EOD} per day. OFf this amount, 15,479 qoes directly into
the harbour.2=. It can be concluded therefore. that the
Kingston Harbour actes as the big sink for waste in the

coastal zone.

The foregoing data gave an insight with respect to the
method of sewage disposal in Jamaica. It is however, known
that the reasons for the pollution of the coastal waters by

sewage are as follows:

a) The existing sewaée treatment plants in the island are

inadequate.
b) The assimilative capacities of the plants are exceeded.
c) The inadequate treatment of sewage and its disposal into

the receiving waters has resulted in the pollution of the

coastal waters.
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