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NTFS members.

Read on and do keep the contributions coming!

This issue of Fishbyte includes four contributions. The contribution of Sturm and Manickchand-
Heileman gives an overview of the fisheries off Trinidad and Tobago. The paper by King and
Faasili provides highlights of a community-based fisheries management and extension program
in Samoa. De Souza Braga gives key results of assessment conducted on Plagioscion squamosissimus
in the Barra Bonita Reservoir, Brazil. Lee and Sadovy give an overview of the status and issues
pertaining to the live fish trade in Hong Kong. The issue ends with the usual announcements for

We are currently working on organizing future issues around certain themes (e.g., ecosystem
models, stock assessments, fisheries management/overviews). This is to improve complementarity
and readability within issues. We shall endeavor to do this as soon as the current publications
backlog is out of the way. The implication is that contributors may have to wait a bit longer to see
their papers in print, as we wait for sufficient contributions devoted to similar subjects/themes.

G. Silvestre and V. Christensen

The Marine Fisheries
of Trinidad and Tobago

Maxwell G. De L. Sturm and Sherry C. Manickchand-Heileman

Abstract

The marine fisheries of Trinidad and Tobago are mainly artisanal and involve about 8 000 fishers. The main fishing gear used are
the gillnets, the troll, the shrimp trawl, the fishpot and the industrial longline. Landings total approximately 14 000 t anually with S.
brasiliensis, shrimps and sharks being most abundant in the landings. Assessment studies indicate overfishing and inferior mar-
keting is an important issue. Underexploited resources include clupeoids, deep shelf and slope resources, and lobsters. The
shrimp trawl and longline by-catch are not fully utilized. Fishery legislation is mostly outdated and a Fisheries Policy, including new
legislation, is being developed to help solve the problems and effectively manage the fisheries.

Introduction

Trinidad and Tobago, the most
southerly of the Wesl Indian chain
of islands, is situated off the north-
easl coasl of Venezuela (Fig. 1). The
climate is lropical and seasonal,
with a wel season from June lo De-

28

cember. The waters around Trini-
dad are mainly estuarine, being
heavily influenced by outflows
from the Rio Orinoco and other
mainland rivers, whereas the wa-
ters off Tobago are more saline. Be-
tween the wesl coast of Trinidad
and Venezuela lies a shallow

(< 30 m) semi-enclosed body of wa-
ter, the Gull of Paria. The 200 m
depth contour is 100 km offshore
to the east and north of Trinidad,
and skirts the northeastern tip of To-
bago (Fig. 1). Bollom type is sand
and mud in the Gulf of Paria and
off the south coast of Trinidad. Sand
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Fig. 1. Map of Trinidad and Tobago.

and rough bottom characterize the
east coast of Trinidad and around
Tobago (Gines 1972; Str¢mme and
Saetersdal 1989). Coral reefs are
found off the north coast of To-
bago. These habitals support a
high diversity of fishes, with
some 476 species listed in
IFishbase 96 (Froese 1996). As a
result, there are several diverse
fisheries which mainly use
artisanal methods.

Fishing Activities

There are about 8 000 fishers
in a population of 1250000 in
Trinidad and Tobago (Fisheries
Division, unpublished dala).
Arlisanal fisheries are carried out
from wooden or [iberglass
pirogues, which are open boats 7-
11 m long powered by one or two
outboard engines. In the artisanal
trawl fishery, an inboard engine
is sometimes used. Vessels of a
similar size called ‘bumboats’ op-
erate in Tobago. These vessels do
not stay out for more than a day
and remain close to shore. Sev-
eral semi-industrial and commer-
cial vessels are also found in the
fishery. A 1991 census revealed
1 819 and 285 [lishing vessels in
Trinidad and Tobago, respec-
tively. Several semi-industrial
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and commercial vessels are also
found in the fishery (La Croix
1984: Fabres and Kuruvilla 1992).

Gillnet Fishing

Gillnets (‘filets’) are either
multifilament (cotton or nylon) or
monofilament (nylon) nets, 400-
1 500 vards in length, and oper-
ated in shallow (8-30 m) inshore
walers from pirogues. Mulltifila-
ment nets are used as surface drift
nels at night and largel carite
(Scomberomorus brasiliensis).
Monofilament nets are bottom set
during the day or night and tar-
get carite and sharks. Sharks
taken by the gillnet fishery in-
clude Carcharhinus limbatus, C.
porosus, Rhizoprionodon lalandil,
R. porosus and four species of
hammerhead shark (Sphyrna).
The king mackerel Scombero-
morus cavalla, a species of high
commercial value, is an important
component of the mullifilament
gillnet by-catch. Other by-catch
include Caranx hippos, C.
crysos, Trachinotus goodei and
T. carolinus. In monofilament
bottom set nels Cynoscion
jamaicensis, Micropogonias
furnieri, and Lutjanus spp. are im-
portant by-calch (Hodgkinson-
Clarke 1990; Henry and Martin
1992a).

Flyingfish Fishery

Flyingfish (Hirundichthys
affinis) are fished off the north and
wesl coasts of Tobago using multi-
or monofilament drift nets about 6-
10 m long. Dip nets are also used.
Fishing lakes place during the
spawning season from lale Novem-
ber to early July. Chumming and
fish aggregating devices made of
coconul leaves are used to attract
flyingfish which become entangled
in the gillnets. Pelagic lines and
trolls baited with live flyingfish
calch dolphinfish (Coryphaena
hippurus), albacore and yellowfin
luna, bonilo, king mackerel, wa-
hoo, Dbillfish and sharks
(Carcharhinus and Rhizoprionodon
spp.). Demersal lines catch snap-
pers and groupers (Jordan 1984;
Samlalsingh et al. 1992).

Trolling

Pirogues may troll up to four
lines for carite, king mackerel, wa-
hoo, dolphinfish, tunas and bill-
fish. A variant of trolling is ‘a la
viva’ fishing, almost invariably us-
ing the clupeid Sardinella aurita as
live bait. This is carried out from
an anchored, drifting or slow mov-
ing boat mainly on the north coast
of Trinidad targeting carite and
king mackerel (Sturm et al. 1984;
Henry and Martin 1992a).

Shrimp Trawling

Trawling activilies are centered
around the north and the south
coasls and the Gulf of Paria. There
are aboul 200 registered trawlers in
operalion. Artisanal trawlers fish
close inshore in the Gulf of Paria,
while semi-industrial and
commercial trawlers operale
further offshore. Five species of
shrimp are exploited of which
Penaeus schmitti dominates
inshore calches and P notialis is
more abundant offshore (Maharaj
et al. 1993). By-calch comprises
mainly sciaenids, luljanids,
serranids, small carangids,
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gerreids, ariid catfish, clupeoids
and portunid crabs. The amount of
by-catch retained varies according
to type of trawler, with up to 94%
being discarded (Maharaj and
Recksiek 1991). During the wet
season, shrimp abundance
decreases and certain finfish (e.g.,
Lutjanus synagris, C. jamaicensis,
M. furnieri and grunts) are targeted
(Manickchand-Heileman and
Julien-Fliis 1990). There is some
concern about the destruction of
the sea bed ecology and juvenile
commercial species by trawling
activities.

Fish Pot Fishing

This fishery is conducted in the
waters off southwest Tobago and in
the east and northeast off the coast
of Trinidad in depths of 37-128 m.
The main gear used are Antillean
fish pots constructed of wood or
steel rods and hexagonal wire
mesh. Longlines and handlines are
used to a lesser extent. The shal-
lower areas are fished by pirogues
while larger (15 m) mechanized
vessels fish the deeper areas. The
major species caught are snappers,
mainly Rhomboplites aurorubens,
Lutjanus purpureus, L. synagris, the
yellowedge grouper (Epinephelus
flavolimbatus) and the sweetlip
grouper (Mycteroperca interstitialis)
(Manickchand-Heileman and
Phillip 1992). By-catch include lob-
sters (Panulirus argus) and several
species of grunts and triggerfish.

Industrial Longline Fishing

In recent years, longlining ac-
tivities have increased in Trinidad
and Tobago. Large migratory
pelagics are fished by a foreign fleet
comprising large Taiwanese
longliners and several small re-
gional vessels, and a local fleet
comprising seven small vessels
(Chan A Shing 1993). These ves-
sels transship chilled and frozen
fish from a fishing port in Trinidad,
although the Taiwanese vessels
may use other ports in the region.
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Much of the fishing occurs in the
high seas, and in the case of the
Taiwanese vessels, in the South
Atlantic. Smaller vessels usually
spend up to 14 days at sea, whereas
Taiwanese vessels go back to port
once every six months on average.
Local vessels land mainly chilled
fish, predominantly swordfish and
yellowfin tuna. Frozen fish, ac-
counting for about 75% of trans-
shipments, is landed primarily by
Taiwanese vessels and consists
mainly of albacore tuna. Other spe-
cies include bigeye, yellowfin,
skipjack and bluefin tuna. Sword-
fish and tuna, both chilled and fro-
zen, are generally transshipped,
whereas other billfish may be ei-
ther transshipped or sold to local
vendors and processors. Some
sharks are transshipped although
most are sold locally for process-
ing. Swordfish and larger tuna are
the target species. Although the by-
catch of dolphinfish and mako
sharks may be retained, other com-
mercial fish such as other sharks,
billfish, wahoo, king mackerel and
gempylids are usually discarded.

Recreational Fishing

There are 413 recreational fish-
ing boats in Trinidad and 24 in To-
bago (Fabres and Kuruvilla 1992).
These are pirogues and larger ves-
sels with superstructures. Target
species include carite, king mack-
erel, wahoo, tuna, dolphinfish, bill-
fish, groupers and snappers.
Landings are unrecorded but are
known to be substantial. In Tobago
there is an annual international
tournament in which blue marlin
and yellowfin tuna are the most
sought after species.

Others

Other types of fishing include
beach seining, which is mainly off
the east coast of Trinidad, where it
targets carite and C. hippos from
June to August, and the bluefish
Pomatrix saltator in November. By-
catch comprise mainly of small car-

angids, clupeoids, sciaenids,
mugilids, centropomids, gerreids
and rays. Offshore seining with
small purse seines calches mainly
carite and thread herring Opis-
thonema oglinum, demersal long-
lines catch mainly sharks, and
handlines are used for demersal fish.

Catches and Landings

Total annual landings of fish,
tuna and shrimp in Trinidad and
Tobago have been estimated at ap-
proximately 10 000 t. The main
species in the landings are carite
(2 500 t), shrimp (1 780 t) and
sharks (950 t) (Fabres and Kuruvilla
1992; Henry and Martin 1992b). In
Tobago, flyingfish is the most im-
porlant species, averaging 276 t
annually and comprising 75% of
the total pelagic catch (Samlalsingh
et al. 1992). In addition, annual
landings of oceanic pelagics from
the longline fleet approximate 1
690 t (Chan A Shing 1993). The
data collection system is in need
of improvement and is presently
being upgraded under a joint ini-
tiative of the Government of the
Republic of Trinidad and Tobago
(GORTT), FAO/UNDP and the
CARICOM Fishery Resources As-
sessment and Management Pro-
gram (CFRAMP). More recent
estimates give total annual fish and
shrimp production of around 14
000 t valued at US$22 million
(0.30% of GDP). Fishery exports
were aboul 2 980 t valued at
US$6.8 million and imports about
2 200 t valued at US$4.9 million
(Fishery Division, unpublished
data).

Fish are landed at some 15 ma-
jor beach landings, five markets
and one fishing port. Few artisanal
boats carry ice, and there are little
or no icing facilities at the beaches
or markets, except at the Port-of-
Spain fish market. There is also a
lack of icing facilities at roadside
relail outlets. Fish are sold with guts
and gills and this inferior handling
is a serious issue. The development
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of export markets for shrimp and,
more recenlly, snappers and
flying(ish togelher with the increase
in the number of larger vessels, has
led to improved handling and pres-
ervation methods.

Assessments

There have been a number of
fishery surveys in Trinidad and To-
bago since 1944, mainly conduct-
ing gear trials and exploratory
fishing (Whileleather and Brown
1945; Richards 1955; Sal’'nikov
1969; Gines el al. 1971; Wolf and
Rathjen 1974). In 1988, the R.V. Dr.
Fridtjof Nansen, under the auspices
of NORAD/FAO, completed four
cruises from Suriname to Colom-
bia, including Trinidad and Tobago,
with the major objective of assess-
ing fishery resource potentials. The
results indicate moderale produc-
tivity of pelagic and demersal fish
and low to moderate levels of ex-
ploitation, with the possible excep-
tion of carite (Str¢mme and
Saelersdal 1989).

Recently, GORTT/ UNDP/FAO
carried out assessments of various
fisheries resources. These include
assessment of fish pot fishing in
Tobago (Manickchand-Heileman
and Phillip 1992, 1996), flyingfish
(Samlalsingh and Pandohee 1992),
carite (Henry and Marlin 1992b)
and shrimp (Lum Kong et al. 1992).
These studies show the resources
to be optimally fished or overex-
ploited. Studies on the white-
mouth croaker M. furnieri show the
stock to be in danger of over-
exploitation (Manickchand-
Heileman and Kenny 1990;
Manickchand-Heileman and
Ehrhardt 1996}, whereas those on
the lane snapper L. synagris indi-
cate lhe species is underfished
(Manickchand-Dass 1987; Maingot
and Manickchand-Heileman 1987).

Available studies indicate a
number of underexploited re-
sources. These include clupeoids
and associaled resources, deep
shelf and slope resources, and lob-
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sters. Moreover, underutilized re-
sources slemming from by-catch of
existing fisheries deserve atlenlion
to improve utilization of harvesls.

The R.V. Dr. Fridtjof Nansen sur-
veys reported dense coastal schools
comprising mainly clupeoids (prin-
cipally Chirocentrodon blecker-
ianus and Pellona harroweri),
engraulids (mainly Anchoa spp.
and Anchoviella spp.) and small
carangids (mainly Selene spp. and
Chloroscombrus chrysurus) with an
annual harvestable biomass of
aboul 20 000 . These are low val-
ued species and, apart from being
landed as by-catch in the trawl and
beach seine fisheries, they are har-
vested only for bait and limiled
human consumption. Full utiliza-
tion of these species would require
substanlial capital invesiments
which may not be economically
viable. The surveys also indicate a
potential of 1 000-2 000 t of cutlass
fish (Trichiurus lepturus) and the
barracudas (Sphyracna guachan-
cho and S. picudilla).

Recentlly, there has been some
inlerest by multi-purpose vessels in
snappers, groupers and tilelish
(Caulolatilus spp.} on the deep
shelf and slope off the east coast of
Trinidad. The R.V. Dr. Fridtjof
Nansen trawled to depths of 800
m on the slope for deep sea shrimp.
The most important species
sampled were the royal red shrimp
Pleoticus robustus and the scarlet
shrimp Plesiopenacus edwards-
ianus. It was concluded that these
resources could not sustain a trawl
fishery.

Lobslers (P argus) are taken
mainly by hand and as by-catch in
fish pots. There has recently been
some targeting of the resource by
multi-purpose vessels using fish
pots. Wise (1976) estimated an an-
nual sustainable yield of 500 { (or
Trinidad and Tobago, suggesting
that a regulated expansion of the
fishery is possible.

Underutilization of resources
occurs mainly as a result of the
unregulated discarding of the by-
catch in longline and shrimp trawl

fishing. In shrimp trawling, a sub-
stantial proportion of the landed by-
calch comprises small-sized species
and juveniles of commercial spe-
cies with limited potential as food
fish. Possible utilization includes
production of fish meal. Portunid
crabs, which seasonally comprise
a large proportion of the by-catch,
are marketed only in small quanti-
Lies allthough they are a prized food
ilem in some other countries
{Maharaj and Reckseik 1991; Sturm
1991; Maharaj el al. 1993). Other
underutilized species include rays,
mullets (Mugil spp.), cutlass fish
and ariid catfish.

Research and
Management

There are (wo GORTT-funded
instilulions involved in fisheries
research: (1) the Fisheries Divi-
sion of the Ministry ol Agricul-
lure, Land and Marine Resources,
which also has responsibilities for
fisheries administration and man-
agement; and (2) the Institute of
Marine Affairs (IMA). The Uni-
versily of the West Indies offers
academic training and supports
posl-graduale fisheries research.
CFRAMP established a Resource
Assessment Unit in Trinidad
which implements the assess-
mentl of shrimp and groundfish
stocks on the Guyana/Trinidad
shelf. CFRAMP also assisted in
the establishment of a regional
age and growlh laboralory at IMA
which is involved in the ageing
of selected commercial fish spe-
cies from the region using hard
parts, including carite, king
mackerel, C. hippos and the
sharks C. porosus, C. limbatus and
R. lalandii from Trinidad.
GORTT/UNDP/FAOQ is also carry-
ing out a project on integrated
coastal fisheries management in
the Gulf of Paria.

The GORTT-funded Caribbean
Fisheries Training and Develop-
ment Institute (CFTDI) offers
training to the fishing industry on
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a regional basis. Modules offered
include navigation, seamanship,
safety at sea, fishing methods,
gear technology, engine repair
and maintenance, and fish
processing.

Trinidad and Tobago has been
involved in several fisheries joint
ventures. Agreements with Venezu-
ela from 1979 to 1995 provided for
a limited number of Trinidad
pirogues to trawl exclusively for
shrimp in a special restricted area
in the western part of the Orinoco
Delta on the Venezuelan coast. In
exchange, Venezuelan artisanal ves-
sels were allowed to fish in Trinidad
and Tobago’s exclusive economic
zone. Also, an unlimited number of
trawlers from both countries were
allowed to operate in the area south
of Trinidad and north of Venezu-
ela. Despite several attempts this
agreement has not been renewed.
A joint venture allowing Trinidad
industrial trawlers to fish in Brazil
coastal waters in exchange for mar-
keting the catches in Brazil lasted
for three years (1982-1985). An-
other joint venture permitted Bar-
bados boats to exploit flyingfish off
Tobago in exchange for marketing
facilities in Barbados for flyingfish
and by-catch caught by the Tobago
boats. This agreement lasted only
for one year (1991). Reasons for the
failure of Trinidad and Tobago to
successfully establish fisheries joint
ventures are given by Goodridge
(1995).

Fisheries legislation exists bul
is mostly outdated. The only fish-
ery that is regulated is the trawl
fishery, with restrictions on areas
fished and mesh sizes as well as
limited entry for commercial trawl-
ers. The major difficulty is the en-
forcement of regulations. As a
result of stock assessment studies,
new fisheries legislation is being
formulated as part of the develop-
ment of a Fisheries Policy. This
should assist the Fisheries Division
in solving the problems facing the
industry and in effectively manag-
ing the fishery.

32

Acknowledgments

Thanks are due to Dr. Avril
Siung-Chang for useful comments
and to Ms. Hillary Baptiste for as-
sistance in the preparation of Fig. 1.

References

Chan A Shing, C. 1993. The indus-
trial longline fishery in Trinidad:
a description and recommenda-
tion for improving data collec-
tion. Fisheries Division, Ministry
of Agriculture, Land and Marine
Resources, Trinidad and Tobago,
West Indies. 33 p.

Fabres, B. and S. Kuruvilla. 1992.
Overview of marine fisheries in
Trinidad and Tobago. Fisheries
Division, Ministry of Agriculture,
Land and Marine Resources,
Trinidad. 20 p.

Froese, R. 1996. The COUNTREF
table, p. 59-60. In R. Froese and
D. Pauly (eds.) FishBase 96: con-
cepts, design and data sources.
ICLARM, Manila, Philippines.
179 p.

Gines, H. 1972. Carta pesquera de
Venezuela, 1. Areas de Nororiente
y Guayana. Monografia No. 16.
Fundacion La Salle de Ciencas
Naturales. 322 p.

Gines, H., F. Cervigon and R. Gomez.
1971. Pesca exploratoria en la
costa N y NE de Sur-America.
FAO Fish. Rep. 71(2):57-63.

Goodridge, J.A. 1995. Fisheries joint
ventures: the Trinidad and To-
bago experience. Caribb. Mar.
Stud. 4:50-58.

Henry, C. and L. Martin. 1992a. De-
scription of the artisanal gillnet
fishery of Trinidad. Technical Re-
port of the Project for the Estab-
lishment of Data Collection
Systems and Assessment of the
Fisheries Resources. FAO/
UNDP:TRI/91/001/TR6. Port of
Spain, Trinidad. 32 p.

Henry, C. and L. Martin. 1992b. Pre-

liminary stock assessment for the .

carite (Scomberomorus
brasiliensis) fishery in Trinidad.
Technical Report of the Project
for the Establishment of Data Col-
lection Systems and Assessment
of the Fishery Resources. FAO/
UNDP:TRI/91/001/TR10. Port of
Spain, Trinidad. 47 p.

Hodgkinson-Clarke, F. 1990. A com-
parison of catch rates, catch com-
position, use and operations of
monofilament and multifilament
gillnets in  the carite
(Scomberomorus brasiliensis)
fishery of south Trinidad. Caribb.
Mar. Stud. 1(2):114-125.

Jordan, C.M. 1984. The flyingfish in-
dustry of Trinidad and Tobago: a
continuing case study. Proc. Gulf
Caribb. Fish. Inst. 36:177-191.

La Croix, M.G. 1984. Status of
artisanal fisheries in Trinidad and
Tobago. Proc. Gulf Caribb. Fish.
Inst. 36:51-57.

Lum Kong, P, L. Ferreira and L.
Mabharaj. 1992, Preliminary stock
assessment for the shallow water
shrimp trawl fishery in the ‘spe-
cial fishing area’ adjacent to the
mouth of the Orinoco River (Ven-
ezuela). Technical Report of the
Project for the Establishment of
Data Collection Systems and As-
sessment of the Fishery Re-
sources. FAO/UNDP:TRI/91/001/
TRI. Port of Spain, Trinidad. 58 p.

Mabharaj, L., L. Ferreira and P. Lum
Kong. 1993. Description of the
shrimp trawl fishery in Trinidad.
Technical Report of the Project
for the Establishment of Data Col-
lection Systems and Assessment
of the Fisheries Resources. FAQ/
UNDP:TR1/91/001/TR5. Port of
Spain, Trinidad. 16 p.

Maharaj, V. and C. Recksick. 1991.
The by-catch from the artisanal
shrimp trawl fishery, Gulf of
Paria, Trinidad. Mar. Fish. Res,
53(2):9-15.

Maingot, J. and S.C. Manickchand-
Heileman. 1987. Yield per recruit
analysis of the lane snapper
Lutjanus synagris (Linnaeus
1758) in Trinidad, West Indies.
Technical Report. Institute of
Marine Affairs, Trinidad and To-
bago. 12 p.

Manickchand-Dass, S.C. 1987. Re-
production, age and growth of the
lane snapper, Lutjanus synagris
(Linnaeus), in Trinidad, West
Indies. Bull. Mar Sci. 40:22-28.

Manickchand-Heileman, S.C. and
N.M. Ehrhardt. 1996. Spawning
frequency, fecundity and spawn-
ing potential of the whitemouth
croaker Micropogonias furnerii in
Trinidad, West Indies. Bull. Mar.
Sci. 58(1):156-164.

Manickchand-Heileman, S.C. and M.

Naga, The ICLARM Quarterly



Julien-Fliis. 1990. Species com-
position and seasonality of a
coastal demersal fish stock in
Trinidad. Caribb. Mar. Stud.
1(1):11-21.

Manickchand-Heileman, S.C. and

J.S. Kenny. 1990. Studies on the
biology of the white-mouthed
croaker Micropogonias furnierii
(Demerast 1823) in Trinidad,
West Indies. Fish. Bull. 88:533-
529.

Manickchand-Heileman, S.C. and D.

Phillip. 1992. Preliminary stock
assessment of the fishpot fishery
of Tobago. Technical Report of the
Project for the Establishment of
Data Collection Systems and As-
sessment of the Fisheries Re-

sources. FAO/UNDP:TRI/91/001/

TR12. Port of Spain, Trinidad. 39 p.

Manickchand-Heileman, S.C. and

D.A.T. Phillip. 1996. Reproduc-
tion, age and growth of the Car-
ibbean red snapper (Lutjanus
purpureus) in waters off Trinidad
and Tobago, p. 137-150. In F.
Arreguin-Sanchez, J.L. Munro,
M.C. Balgos and D. Pauly (eds.)
Biology, fisheries and culture of
tropical groupers and snappers.
ICLARM Conf. Proc. 48, 449 p.

Richards, A.R. 1955. Trawlfishing in

the southeastern Caribbean. Car-
ibbean Commission Central Sec-
retariat, Port-of-Spain, Trinidad.
147 p.

Sal’'nikov, N.E. 1969. Fishery re-

search in the Gulf of Mexico and
the Caribbean Sea, p. 78-160. In
A.D. Bogdanovv (ed.) Soviet-Cu-
ban fishery research. VNIRO,
Moscow. Translated from Russian
by the Israel Program for Scien-

tific Relations 1969.

Samlalsingh, S. and E. Pandohee.

1992. Preliminary stock assess-
ment of the flyingfish (Hirundis
affinis} fishery of Tobago. Tech-
nical Report of the Project for the
Establishment of Data Collection
Systems and Assessment of the
Fisheries Resources. FAO/UNDP:
TRI/91/001/TR11. Port of Spain,
Trinidad. 41 p.

Samlalsingh, S., E. Pandohee and E.

Caesar. 1992. The flyingfish fish-
ery of Trinidad and Tobago, p. 46-
72. In H.A. Oxenford, R. Mahon
and W. Hunte (eds.) Biology and
management options for
flyingfish in the eastern Carib-
bean. Biology Department of the
University of the West Indies and
Bellairs Research Institute of
McGill University, Barbados,
West Indies.

Stromme, T. and G. Saetersdal. 1989.

Surveys of the fish resources in
the shelf areas between Suriname
and Colombia, 1988. Final report
of the survey of the R.V. Dr.
Fridtjof Nansen. Institute of Ma-
rine Research, Bergen, Norway.
135 p.

Sturm, M.G. De L. 1991. The living

resources of the Caribbean Sea
and adjacent regions. Caribb.
Mar. Stud. 2(1&2):18-44.

Sturm, M.G. De L., M. Julien and P

Salter. 1984. Exploitation and bi-
ology of the mackerel fishery in
Trinidad. Proc. Gulf Caribb. Fish.
Inst. 36:142-151.

Whiteleather, R.T. and H.H. Brown.

1945. An experimental fishery
survey in Trinidad, Tobago, and
British Guiana. Anglo-American

Caribbean Commission, Washing-
ton, DC. 130 p.

Wise, J.P. 1976. An assessment of
crustacean resources of the West-
ern Central Atlantic and North-
ern Southwestern Atlantic.
WECAF Studies, No. 2. UNDP/
FAQO, Rome, Italy. 60 p.

Wolf, R.S. and W.F. Rathjen. 1974,
Exploratory fishing activities of
the UNDP/FAQ Caribbean Fishery
Development Project 1965-1971:
a summary. Mar. Fish. Rewv.
36(9):1-8.

M.G De L. Sturm anp S.C.
MaANICKCHAND-HEILEMAN are from the
Institute of Marine Affairs, P. O. Box
3160, Carenage, Trinidad, West
Indies. S.C. MaNICkCHAND-HEILEMAN
is presently doing post-doctoral work
at the Benthic Research Laboratory,
Institute of Marine Science and Lim-
nology, Universidad Nacional
Autonoma de Mexico, Apartado
Postal 70-305, Mexico 04510 DE.

April-June 1998

33

P4
0
—
U
LS
Wy
S
a4]
L
7]
i




	na_2299a.pdf
	na_2299b.pdf
	na_2299c.pdf

