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How loss of seagrass beds has impacted the macrobenthic community in 
William’s Bay, Chaguaramas?

Attish Kanhai, Research Officer (Benthic Ecology), and
Rahanna Juman (Deputy Director) Institute of Marine Affairs

Seagrasses have been disappearing at a rate of 1.5% annually. Declining water 
quality and coastal development have been the main drivers responsible for the 
accelerated loss of seagrass beds. In Trinidad, the densest turtlegrass (Thalassia 
testudinum) dominated seagrass community was found in William’s Bay in north-
west Trinidad.  This area has been monitored since 2002, and between 2002 and 
2016, seagrass density, biomass and areal productivity have generally decreased 
due to poor water quality associated with land-based anthropogenic activities.  
This study assesses the changes in the benthic macrofaunal community in the 
Thalassia beds between 2007 and 2016, and correlates these changes with de-
clining seagrass health, deteriorating water quality and changes in sediment 
grain size. Sediment cores were taken over a series of subtidal sites in William’s 
Bay, Chaguaramas. Sample sites were dominated by turtlegrass beds in 2007, 
which were decimated by 2016.  The unvegetated sites in 2016 were character-
ized by significant decrease in diversity, abundance and biomass of macrobenthic 
organisms per m2 when compared to the vegetated sites in 2007.  This study 
highlights the need for seagrass restoration and conservation as more diverse 
and abundant marine communities are supported by seagrass beds.

Keywords: 
Benthos, biodiversity, seagrass meadows, sedimentation, coastal development.
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Bathing beach water quality along the Chaguaramas Peninsula

Sheldon Ramoutar, Research Officer (Microbiology), Institute of Marine Affairs  

The bathing beach water quality was evaluated to identify possible sources of 
sewage contamination by measuring the bacteriological water quality and phys-
ico–chemical parameters along the popular Chaguaramas Peninsula. Three bac-
terial indicators were chosen for this study (Escherichia coli, enterococci and 
faecal coliform).  They were analysed using a membrane filtration method in 
accordance with the United States Environmental Protection Agency (USEPA) 
protocol. The physico–chemical parameters collected were pH, dissolved oxy-
gen, temperature, salinity, and rainfall. Samples were collected at six nearshore 
locations (William’s Bay, Chagville Beach and Welcome Bay) during the months 
of July/August, 2016 (wet season) and January/February, 2017 (dry season). Bac-
terial concentrations at three of the six stations failed the USEPA water quality 
standards during the dry season and all six stations failed during the wet season. 
Declining bathing beach water quality increased in a westward direction from 
William’s Bay to Chagville Beach to Welcome Bay. The high bacteria levels to-
wards the western end were likely due to land-based runoff, and the westerly 
flow of currents which brings debris from all other locations to this area. The 
physico–chemical parameters were all within acceptable levels of the USEPA wa-
ter quality standards. The results indicated a positive correlation with rainfall as 
higher bacteria levels were observed during or after rainfall events. Bathers are 
advised to avoid bathing at Welcome Bay throughout the year, and at William’s 
Bay and Chagville Beach during, and after rainfall periods as there is increased 
exposure to health risks.

Keywords: 
Chaguaramas Bay, microbial water quality, coliform, enterococci, E.coli
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Oil Spill Investigations in Chaguaramas using Oil Fingerprinting and Radar 
Techniques

Darryl Banjoo, Senior Research Officer (Analytical Chemist) and
Hamish Asmath, GIS Officer, Institute of Marine Affairs 

Trinidad and Tobago is prone to oil spills arising from oil production and explora-
tion, transport, natural oil-seeps, accidental spills and refining operations.  These 
oil spills result in damage to marine life and the environment. Subsequent clean-
up operations are frequently imposed on the Government when liability cannot 
be traced to the responsible party. Section 3.7 of Trinidad and Tobago’s National 
Oil Spill Contingency Plan requires the Institute of Marine Affairs (IMA) to main-
tain an oil fingerprinting database for centralized national archiving purposes. 
Since 2000, the IMA has acquired over 300 oil fingerprint samples to aid in the 
identification of the responsible party.  The IMA has investigated several oil spills 
in Chaguaramas since 2000 which involves a coordinated response amongst 
agencies including the IMA, Environmental Management Authority (EMA), Min-
istry of Energy and Energy Industries (MEEI), Maritime Service Division (MSD) 
and the Trinidad and Tobago Coast Guards (TTCG).  The IMA is presently collab-
orating with the MEEI to install a synthetic-aperture radar (SAR) system in Cha-
guaramas. The proposed project will entail the procurement, installation, test-
ing, training, commissioning, optimizing and maintenance of the radar system 
for the detection and monitoring of oil spills in Chaguaramas. A combination of 
oil fingerprinting and radar system in oil spill investigation will greatly aid in link-
ing mystery spills to suspect source(s) in which necessary actions can be taken 
against responsible parties.

Keywords: 
Oil spill, investigation, fingerprinting, synthetic aperture radar (SAR) system
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Minimum Size Limits for Improved Fisheries Management. 

Dr Mark Tupper, Centre for Maritime and Ocean Studies, University of Trinidad and 
Tobago

Fisheries in Trinidad and Tobago and throughout the Caribbean have been un-
der heavy pressure from fishing, habitat destruction and marine pollution for 
many decades. Heavy fishing pressure leads to growth overfishing, a situation in 
which juvenile fish are removed from the population before they have a chance 
to spawn. This causes the fish to mature more quickly and begin spawning at a 
smaller size, to ensure that spawning occurs before the fish are caught by the 
fishery.  Because smaller fish produce a lot fewer eggs than large fish, it becomes 
more difficult for fish populations to replenish themselves under heavy fishing 
pressure. In addition, certain fish species like parrotfish and groupers are born 
female and some of the population change sex to become males at a certain size. 
If the fishery removes all the large individuals, there will be only females in the 
population, causing it to crash. The solution to these problems is to set minimum 
size limits for fish based on their length at maturity and/or length at sex change. 
Trinidad and Tobago currently has minimum size limits for a few species but the 
size limits to not match the length at maturity and are generally not enforced.

Keywords:
Fisheries, fishing pressure, population, minimum size limits
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A Participatory Geographic Information System (PGIS) for Management of the 
Shrimp Trawl Fishery in the Gulf of Paria, Trinidad 

Ms Shivani Deonarine, GIS Officer and Ms Nerissa Lucky, Director (Ag.), Fisheries Division

The application of a comprehensive strategy using multiple sources of informa-
tion to address complex socio-ecological problems is recognized as essential for 
effective marine governance.  The need for a Participatory Geographic Informa-
tion System (PGIS) was identified by the Fisheries Division of Trinidad and To-
bago as a possible tool to aid decision-making and management of the Gulf of 
Paria shrimp trawl fishery in Trinidad.  The PGIS was supported as part of the 
Sustainable Management of Bycatch in Latin America and Caribbean Trawl Fish-
eries (REBYC-II LAC) project. The PGIS approach was used among a wide range 
of stakeholders to: collaboratively identify and convert existing spatial data and 
information; collect local knowledge on the shrimp fishery and Gulf of Paria eco-
system; and allow for the construction of a geodatabase to support an ecosystem 
approach to fisheries (EAF). A number of participatory research methods (i.e. 
preliminary assessment, key informant interviews, participatory mapping exer-
cises, seasonal calendars, historical lines) were leveraged to collect a range of 
socio-economic, habitat, resource and space-use information and fill identified 
data gaps. A valuable throve of previously undocumented local data was collect-
ed from the PGIS exercises including local names of places,  critical conservation 
areas such as likely nurseries, spawning and feeding areas, habitat type, polluted 
areas as well as areas of historical and recreational interest. This data was stored 
alongside scientific data provided by several Government agencies and NGOs. 
The final merged GIS database can be used to create maps, tables and applica-
tions in order to provide a more comprehensive understanding of the distribu-
tion of all events, resources and other interests within the Gulf of Paria. Ultimate-
ly the Gulf of Paria PGIS Database will be utilized to integrate local knowledge of 
the shrimp bottom-trawl fishery with conventional scientific data to allow for a 
broader understanding of human-environment interactions occurring within the 
Gulf of Paria ecosystem in Trinidad and develop equitable and socially acceptable 
management measures for the fishery.

Keywords: 
PGIS, shrimp, trawling, Gulf of Paria, Trinidad



COMMUNITY RESEARCH SYMPOSIUM
Wednesday 14th August, 2019         Carenage Fishing Centre, Carenage

6

THE SEA AND ME:
LIVELIHOOD AND LEARNING

The development of the Mariculture Industry of Trinidad and Tobago

Daniel Robinson, Research Officer (Aquaculture), Institute of Marine Affairs

The Caribbean Region, due to its large oceanic area and favourable climatic con-
ditions, is often cited as having great potential for offshore aquaculture. While 
there are a few notable instances of mariculture development across the region, 
overall growth has not been significant. In light of this, the Institute of Marine 
Affairs (IMA) through funding under the Public Sector Investment Programme 
(PSIP) is implementing a multi-phased project to aid in the development of Trini-
dad and Tobago’s mariculture industry. At present, the IMA is currently assessing 
our coastal and marine environment for suitable sites for offshore cage culture 
based on physiochemical parameters, ocean use and environmental consider-
ations. Concurrently, the development of infrastructure to carry out experimen-
tal work on marine fin-fish species such as the Goliath Grouper (Epinephelus 
itajara) is being carried out. This is necessary in order to have a more in-depth 
understanding of the species’ growth, behaviour, environmental tolerances and 
reproductive biology. Later stages of the project will involve the deployment of 
experimental seacage systems in suitable locations to assess its performance and 
to develop production models based on the data collected from growth trials. It 
is the intention that mariculture will play a significant role in coastal communities 
to provide sustainable livelihoods.

Keywords: 
Mariculture, seacage systems, coastal communities, sustainable livelihoods 
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Coastal Challenges on the North-West Peninsula and Visioning a Sustainable 
Future through ICZM

Mr Kahlil Hassanali, Research Officer (Marine Policy and Governance), Institute of Ma-
rine Affairs

Trinidad and Tobago has developed a draft Integrated Coastal Zone Management 
(ICZM) Policy Framework. This framework seeks to facilitate an integrated ap-
proach to coastal zone management aimed at maintaining and where necessary, 
enhancing the functional integrity of the coastal resource systems while enabling 
sustainable economic development through rational, inclusive decision-making 
and planning. After the ICZM Policy Framework is approved by Cabinet, area plans 
would have to be developed collaboratively with key stakeholders as a means of 
implementing the Policy. The north- west Peninsula of Trinidad, extending from 
Scotland Bay to the mouth of the Diego Martin River has a myriad of coastal uses 
and users, both onshore and offshore, as well as many coastal concerns that 
need to be addressed. This presentation will explore some of the coastal issues 
and opportunities and examine how tools such as marine spatial planning (MSP) 
can be piloted to successfully implement ICZM on the north-west peninsula.

Keywords: 
North-west peninsula, Integrated Coastal Zone Management, Marine Spatial 
Planning
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Mr. Attish Kanhai 
Attish Kanhai is a Benthic Ecologist with special inter-
est in amphipods and marine science education. Attish 
graduated from the University of the West Indies with a 
Bachelor of Science in Biology where he developed his 
love for the Marine Sciences. He would later complete 
a Master of Science in Coastal Zone Engineering and 
Management also at UWI. Attish has spent the last sev-
en years working as a Benthic Ecologist in Trinidad and 
Tobago. His favourite marine organisms are the starfish 
belonging to the family Ophiuroidae as their hard exo-

skeletons allow them to withstand tremendous amounts of pressure.  

Dr. Rahanna Juman 
Dr Rahanna Juman is the Deputy Director at the Insti-
tute of Marine Affairs (IMA).    She holds a PhD in Zoolo-
gy from the University of the West Indies, St Augustine 
and a Bachelor of Law from the University of London.  
Dr Juman has been conducting applied research on 
wetlands in Trinidad and Tobago for more than 20 years 
and has published in international journals, and has 
written a book on wetlands of Trinidad and Tobago.  Dr 
Juman represents the IMA on many committees.  She is 

the Deputy Chair the Cabinet appointed Inter-ministerial Committee responsible 
for implementing an Integrated Coastal Zone Management Policy for Trinidad 
and Tobago.  

Mr. Sheldon Ramoutar
Sheldon Ramoutar is a microbiologist with 10 years’ 
experience. His postgraduate program and work at the 
University of the West Indies dealt with breaking down 
oil waste through the use of bacteria to overseeing stu-
dents projects in the capacity as a teaching assistant. 
He has been at the IMA since 2015 as a Microbiology 
Research Officer and his work includes water quality at 
bathing beaches throughout Trinidad and Tobago; food 
safety based on bacteria levels in  oysters and the use 

of DNA analysis in  detecting  microbial communities in corals, mangroves and 
seagrasses to aid in restoration and rehabilitation. 
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Dr. Darryl Banjoo
Dr. Darryl Banjoo is a Senior Research Officer in the En-
vironmental Quality Programme, Institute of Marine 
Affairs. He has over 22 year experience in environmen-
tal chemistry. His area of work includes Environmental 
Monitoring and Assessment of the Marine Environ-
ment with a focus on water, sediment and biota qual-
ity. He has established the oil fingerprinting database 
housed at the IMA utilizing the technique of Gas Chro-
matography Mass Spectrometry. Dr. Banjoo has also 
developed an oil spill sampling manual which has been 

used in past oil spills both locally and regionally. He has presented both locally 
and regionally on environmental issues affecting countries of the Wider Caribbe-
an Region. 

Mr. Hamish Asmath 
Hamish Asmath is the Geographical Information Sys-
tems (GIS) Officer in the Geomatics Unit at the Institute 
of Marine Affairs. His research work focuses on water-
shed hydrology and estuarine hydrodynamic modelling 
of water and pollution flows, and mangrove forest car-
bon estimation using LiDAR.  He serves as the national 
coordinator for the UNESCO IOC regional initiative, the 
Caribbean Marine Atlas. He also supports the spatial 

modelling and analysis requirements of the other IMA departments.

Professor Mark Tupper 
Professor Mark Tupper obtained his B.Sc. in Marine Bi-
ology from the University of New Brunswick, his M.Sc. 
in Biological Oceanography from McGill University and 
his Ph.D. in Marine Biology from Dalhousie University. 
Prof Tupper has nearly thirty (30) years of experience in 
science supporting the management of tropical coastal 
ecosystems, including coral reefs, mangroves, and sea 
grasses. His areas of expertise include coral reef ecolo-
gy, tropical fisheries management, essential fish hab-
itat and marine protected areas. Prof Tupper also has 
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extensive experience conducting environmental impact assessments of coastal 
developments for the oil and mining industries. Prior to joining UTT, he was the 
Director of the Coastal Resources Association, a Canadian non-profit organisation 
dedicated to conservation and sustainable use of coastal and marine resources. 

Prof Tupper research focuses on determining the relative contributions of habi-
tat degradation and fishing pressure on marine fish populations. He is currently 
working on several Caribbean fisheries management projects, including a re-
vision of the CRFM Southeastern Caribbean Flyingfish Management Plan, and 
studying the response of fish populations to heavy fishing pressure in Trinidad 
and Tobago and Jamaica.  At UTT, Mark teach courses in Fisheries Management, 
Marine Protected Areas and Biostatistics and continues to develop national and 
international research collaborations.  

Ms. Shivani Deonarine
Ms. Shivani Elisa Deonarine completed a BSc in Geog-
raphy as well as an MSc in Geoinformatics from the 
University of the West Indies. Her passion for GIS (Geo-
graphic Information Systems) led her to work within 
the GIS Unit at the Ministry of Agriculture, Land and 
Fisheries where she is keen on using her skills to help 
build her country.

Mrs. Nerissa Lucky
Mrs. Nerissa Lucky is the current Acting Director of 
Fisheries.  She is responsible for overseeing adminis-
trative and technical matters at the Fisheries Division. 
She holds a Master of Science in the Science and 
Management of Tropical Environments and has been 
with the Fisheries Division of Trinidad and Tobago for 
more than 20 years. 
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Mr. Daniel Robinson
Mr. Daniel Robinson is a Research Officer (Aquacul-
ture) at the Institute of Marine Affairs.   He holds a 
Master’s of Science in Integrated Coastal and Ocean 
Management from the University of Trinidad and Toba-
go where his research project focused on the potential 
for Marine Cage Culture in Trinidad and Tobago. He has 
continued this work at the IMA. Other projects he has 
worked on includes land-based marine shrimp culture 
and the hatchery farming of tilapia fingerlings.

Mr. Kahlil Hassanali
Mr Kahlil Hassanali holds an MSc in Environment and 
Development from the University of Reading in the 
United Kingdom. He has also participated in a number 
of fellowship programs including 2013/2014 United 
Nations-Nippon Foundation of Japan Fellow, receiving 
advanced education in ocean affairs and the Law of 
the Sea, and the 2017/2018 Hubert Humphrey Fellow-
ship geared towards career professionals in the field 
of natural resources, environmental policy and climate 

change. He has carried out research into integrated coastal zone management 
(ICZM) which has been used to inform ocean and coastal management in Trini-
dad and Tobago and the development of a National ICZM Policy Framework. Mr 
Hassanali has published in international journals and continues to work to en-
sure development of coastal and ocean policy that is informed by sound science. 
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