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Review of currently available information on pollution of coastal waters by sediments and
agro-chemicals: Identification of sources and transport mechanisms, and influence of land
use management in the watershed

Executive Summary

1. The Land/Water Interface (LWI) of DFID's Natural Resources Systems Programme (NRSP) is
a ten year programme of research, including as one of its geographical foci, the Caribbean region.
The purpose of the research as it relates to the Caribbean is:

Livelihoods of communities dependent upon coastal zone production systems understood
and incorporated into strategies for planning and management of resource utilisation.

Research Outputs that contribute to this Purpose relate to:

1. Service functions of the coastal zone,
2. Pollution of the coastal zone,
3. Coastal zone management options.

Following wide-ranging consultations in the region, a strategy for LWI research was published in a
Position Paper for Coastal Zone Research in the Caribbean'.

2. On-going LWI projects are investigating issues related to ecosystem health and economic
uses of coral reefs in marine park management in relation to Output 3: "Coastal zone management
options understood and impacts on resource base and stakeholders quantified". Preparatory to
commissioning new work in relation to Output 2, LWI has funded this comprehensive review of
current knowledge in the field of wastal zone pollution. The term ‘pollution’ is used broadly to
encompass nutrient enrichment from agricultural origin, agro-chemical pesticides from agriculture,
agro-industrial pollution, as well as sediments resulting from soil erosion.

3. The review focuses on currently available information on the quantification of movement of
sediments and pollutants of agricultural origin into the coastal zone, and of the impacts of these
pollutants and sediments loads on coastal zone resources. It also addresses issues of watershed
management as they relate to the generation of these potential pollutants.  Furthermore, it identifies
knowledge gaps that may be amenable to researchable solutions.  The review centres on the
Caribbean region, but is informed by research undertaken in other areas, particularly in the context of
these process in Small Island Developing States (SIDS) and the priority coastal resources identified in
Agenda 21: coral reefs, sea grass beds and mangroves.

4. The problem of agriculturally derived pollution and sediment impacting in the coastal zone is
potentially very significant in the Caribbean. The region consists essentially of coastal zone, and
many of the watersheds, such as in St Lucia, are hilly. The region experiences many storm events,
which appear critical in transfer of sediment and pollutants to the coast.  Furthermore, the prioritised
living aquatic resources of the coastal zone - coral reefs, mangroves and seagrass beds - are of
particular economic and ecological importance in the region. The nature of the oceanography of the
Caribbean Basin also makes it prone to accumulation of persistent toxicants.

5. The problem can be viewed as a chain of three inter-linked sets of issues:

• Land use in watersheds, and its relationship to release of sediments and   potential pollutants
into water  courses.

• Transfer of sediments and potential pollutants to the coastal zone.
• Impact of sediments and potential pollutants on living aquatic resources in the coastal zone.

6. There are studies of the damaging effects of eutrophication of coastal waters, coral reef
sedimentation and fish kills due to pesticides, however the direct linkage between these downstream
impacts and upstream watershed management has not been well demonstrated.  'The transfer
pathways and processes lack research. Though acute pulses of pollution due to storm events have
been recognised as important, mechanisms for chronic pollution and long-term fluxes are less well
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understood. The function of vegetative buffer zones, such as mangroves and wetlands, in mitigating
coastal zone pollution has been identified as a gap in the knowledge. Research is also needed into
other remediating measures downstream as well as into policy and management options in upstream
watersheds aimed at reducing release of potential pollutants.

7. Downstream impacts of potential pollutants and sediments on coral reefs, mangroves and
seagrass beds have been in parts well documented. However degradation can have multifactorial
causes, and directs effects are not always easy to disaggregate. Anthropogenic causes can also be
confounded by natural events such as hurricanes and storms.

8. That eutrophication degrades coral reefs is known. There are several identified mechanisms.
The particular sources of N and P loads is however uncertain. Nutrients may come from point or
non-point land-based sources or from marine origins (such as cruise ships); land-based sources may
be agricultural, industrial or domestic. Studies are required to ascertain that part of the elevated
nutrient loads that derive from agricultural sources. Such source-sink studies are required for all the
types of potential pollutant covered by this review. There is also a lack of baseline data on
environmental quality in relation to levels of these potential pollutants in surface and ground water in
watersheds and in the marine coastal zone. A particular aspect of this lack of baseline information is a
reported paucity of data on types, sources and quantities of pesticides used in the region; and
consequent to this a lack of data on eco-toxicology of some of the newer (non-organo-chlorine)
pesticides in use.

9. In summary, particular knowledge gaps exist at the upstream (watershed) and downstream
(coral reefs, mangroves and seagrass beds) parts of the land-water interface in the Caribbean region.
This includes how different land use options affect the yield of sediments and potential pollutants, and
how particular pollutants affect living aquatic resources. The substantive knowledge gaps, where
integrative research is most needed appears to be in the relationships between pollution sources and
sinks - the processes in the transfer, flux, residence and mitigation of pollutants and sediments as
they move from agricultural land to coastal waters.

10. The findings of this review will provide a basis for commissioning research which will
contribute to achieving Output 2:

"Pollution by sediments and agrochemicals quantified, sources identified and appropriate
management strategies developed in recognition of impacts on stakeholders' livelihoods."

11. In order to provide maximum involvement of local stakeholders the review is being presented
as a discussion paper to the OECS-NRMU Regional Watershed Management Workshop in
November 1998.
























































































































































































































