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I. BENTHXC SURVEY

Field stations were selected, k/y the biologic team, to 
obtain information on the major epibenthic components, their 
spatial distribution and relative abundance. The location of 
each station is found in Appendix I. Station number and 
location, type of survey and date for data collection are given. 
Photointerpretation of reef habitats and station location are 
depicted in Figure 1. Aerial photographs on which these 
photointerpretations are based on found in the Action Plan. Reef 
habitat Photointerpretation is preliminary and will need to be 
refined with more detailed ground truthing.

A tabulation, by station, of corals, hydrocorals, and 
octocorals, identified in the field descriptions, can be found in 
Appendix II. Sponges commonly found at each station are listed 
in Appendix III. A phylogenetic list of observed organisms 
alphabetically arranged within taxa, is found in Appendix IV. A 
preliminary systematic species list of sponges (Porifera: 
Demospongea and Calcarea) collected within the region of Les 
Arcadins, Haiti, between June 15-29, 1988 is found in Appendix V.

All sponges were collected between .5 m to 36.4 m of depth 
at Les Arcadins islands (Lighthouse Island, lie de Sud, and Ti 
Teal), at the Recif Arcadins, and at the shelf edge. This list 
includes only those species that were readily discernable in the 
field, based largely on external morphological features and 
ecological criteria. This list will not to be considered final 
until: l) scleroanalysis is completed? 2) specimens become 
deposited and adequately registered in a National Museum of 
Natural History; 3) an additional 14 sponge specimens, different 
from those listed, become classified and 4) new species are 
described. Photographic examples of underwater life at Les 
Arcadins (Figures 7 through 18) are found, following the field 
station summaries.

A. Approach 

Ob j ectives:

(1) To assess the coral reef communities surrounding Les 
Arcadins (and other related sites (i.e., shelf edge and 
Recif Arcadins).

(2) To conduct an assessment of coral reef benthos:
a) characterize the major epibenthic components of Les
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spatial distribution and relative abundance. The location of 
each station is found in Appendix:I. Station number and 
~ocation, type of survey and date for data collectio~ are given. 
Photointerpretation of reef habitats and station location are 
depicted in Fiqure 1. Aerial photographs on which these 
photo interpretations are based on found in the Action Plan. Reef 
habitat photo interpretation is preliminary and will need to be 
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A tabulation, by station, of corals, hydrocorals, and 
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preliminary systematic species list of sponges (Porifera: 
Demosponqea and Calcarea) collected within the region of Les 
Arcadins, Haiti, between June 15-29, 1988 is found in Appendix V. 

Al~ sponges ·were collected between .5 m to 36.4 m of depth 
at Les Arcadins islands (Lighthouse Island, Ile de Sud, and Ti 
Teal), at the Recif Arcadins, and. at the shelf edge. This list 
includes only those species that were readily discernable in the 
field, based largely on external morphological features and 
ecological criteria. This list will not to be considered final 
until: ~) scleroanalysis is completed~ 2) specimens become 
deposited and adequately registered in a National Museum of 
Natural History: 3) an additional 14 sponge specimens, different 
from those listed, become classified and 4) new species are 
described. Photographic examples of underw~ter life at Les 
Arcadins (Figures 7 through 18) are found, following the field 
station summaries. 

A. Approach 

Objectives: 

(1) To assess the coral reef communities surrounding Lea 
Arcadins (and other related sites (i.e., shelf edge and 
Recif Arcadins). 

(2) To conduct an assessment of coral reef benthos: 
a) characterize the major epibenthic components of Les 
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i
Arcadlns (coral, sponges, other predominant benthos and 
fish) .
b) describe their overall spatial distribution within 
and among sites.
c) quantify their relative abundance at selected 
sites surrounding the three islands.

(3) evaluate the functional aspects and health status of the
coral reefs around Les Arcadins. •

(4) To generate recommendations based on l - 3), concerning 
the designation of Les Arcadins as a Marine Park and or 
Reserve.

B. Methods

(1) Aerial Photography
A series of aerial photographs were taken of the reefs and 

of the adjacent reef systems. These were used to help select 
study sites by interpreting discernible habitats from the 
photographs. Aerial photographs were utilized in the field, to 
confirm study site locations and to graphically describe the 
benthic habitats.

(2) Qualitative and Quantitative Transects
Qualitative transects were made by laying a line, marked 

every 5 m, from the shallowest to the deepest reef (i.e., 
perpendicular to depth contours) and making qualitative and semi- • 
quantitative observations every 10 m. Depth was recorded every 5 I 
m to generate schematic profiles. To minimize possible 
variations due to orientation during the survey of the islands, 
some o£ the transects always included the eastern reefs of the 
three islands.

Swim transects involved qualitative and quantitative 
observations across a depth gradient (without laying a line). 
General observations were made during spot dives of short 
duration (up to 15 min.). In these, divers swam randomly within 
habitats, noting major topographic features, depth, most 
abundant species and common species.

Although the main emphasis of the survey was descriptive, 
quantitative transects, collecting limited quantitative data, 
were used in an effort to derive knowledge about the relative 
abundance of the most notable benthic organisms. Quantitative 
line transects (four transects at each of the four main study 
sites) were made by laying 10 m of a metric tape in top of a 
haphazardly selected hard substrate, mainly reef outcrops (used 
here interchangeably with "patch reefs"), 'and noting the linear 
cover and position along the tape, of every epibenthic component

Arcadi,ns (coral, sponqes, other predominant benthos and 
fish) • 
b) describe their overall spatial distribution within 
and amonq sites. 
c) quantify their relative abundance at selected 
sites surroundinq the three islands. 

(3) evaluate the functional aspects and health status of the 
coral reefs around Les Arcadins. 

(4) To qenerate recommendations based on 1 - 3), conceminq 
the desiqnation of Les Arcadins as a Marine Park and or 
Reserve. 

B. Methods 

( 1) Aerial Photography 

A series of aerial photographs were taken ot the 'reefs and 
of the adjacent reef systems. These were used to help select 
study sites by interpreting discernible habitats from the 
photoqraphs. Aerial photoqraphs were utilized in the field, to 
confirm study site locations and to qraphically describe the 
benthic habitats. 

(2) Qualitative and Quantitative Transects 

Qualitative transects were made by layinq a line, marked 
every 5 m, from the shallowest to the deepest reef (i. e. , 
perpendicular to depth contours) and making qualitative and semi
quantitative observations every 10 m. Depth was recordeci every 5 
m to generate schematic profiles. To minimize possible 
variations due to orientation durinq the survey of the islands, 
some of the transects always included the eastern reefs of the 
three islands. 

Swim transects involved qualitative and quantitative 
observations across a depth qradient (without laying a line). 
General observations were made durinq spot dives of short 
duration (up to 15 min.). In these, divers swam randomly within 
habitats, noting major topoqraphic features, depth, most 
abundant species and common species. 

Althouqh the main emphasis of the su~rey was descriptive, 
quantitative transects, collectinq limited quantitative data, 
were used in an effort to derive knowledqe about the relative 
abundance of the most notable benthic organisms. Quantitative 
line transects (four transects at each of the four main study 
sites) were made by layinq 10 m of a metric tape in top of a 
haphazardly selected hard substrate, mainly reef outcrops (used 
here interchanqeably with "patch reefs"), . and noting the linear 
cover and position alonq the tape, of every epibenthic component 
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(Loya, 1976). This method does not detect benthic organisms that 
live in crevices and underestimates the coverage abundance of 
standing or erect forms with low basal cover. This method was 
specifically designed to look at the relative abundance of 
organisms that live in the exposed surfaces of substrates. 
Cryptic and endolithic species (i.e., those species that live 
within skeletons of other organisms or within the reef framework) 
were not surveyed in this study, due to the limited nature of 
this first effort to survey the area.

(3) Photographic Transects

Photographic transects were carried out during this study, 
at selected sites, to establish baseline information in relative 
abundance of identifiable taxa. Comparison of these transects, 
in the future, at the same sites, along the delineated areas, 
will reveal major changes, if any, of the relative abundance of 
the epibenthic 'flora and fauna.

Sites for photographic transects were located on the eastern 
reefs, at similar depths, for all three islands. The transects 
were "permanently" marked with a polypropylene line, 10 m. long, 
tied to the reef framework. Overlapping photographs, each 
covering approximately 1 m2 , were taken along the line. 
Landmarks were noted and the area adjacent to the transects were 
mapped in case lines were lost.

C. Field Descriptions 

STATION 1

LIGHTHOUSE ISLAND (longitude: 72'38'27"; latitudes 18* 
48'04") (south of Station 2) - June 15, 1988- Figures 1 and 2.

reef flat

Sparse, short bladed Thalasjsia over coral rubble. Depth 
0.3-0.4 m. Dictyota dentata. Codium sp., fleshy blue green 
algae, Valonia ventricosa. Galaxaura fastiaiata (?), Padina sp. 
and Halimada opuntia. Turbinaria turbinata common among 
Thalassia with Laurencia sp. in the shallower waters. Rubble 
covered by thick, fleshy algae assemblage. Cliona aprica over 
dead A,, pa3mata. Common corals: Siderastrea radians (3 cm 
diameter), Sorites oorites. Porites branneri (?), Porites 
astreoides. Depressions with large heads of Diploria striaosa. 
Siderastrea .ca.di.ang and Gorcronia ventalina. Echinometra 
lucunter common to abundant (10-20/m2 in shallowest waters up to 
30/m2 in slightly deeper waters) beneath rubble. Tripneustes 
esculentus common (1-5/m2 ). Lvtechinus varieoatus common. 
Frequent depressions of reef flat (1.2*'1.5 m deep). Porites 
biotope Typical Porites biotope with interspersed Halimeda.

(Loya, 1976). This method does not detect benthic orqanisms that 
Ilve in crevices and underestimates the coveraqe abundance of 
standinq or erect forms with low basal cover. This method was 
specifically desiqned to look at the relative abundance of 
orqanisms that live in the exposed surfaces of substrates. 
Cryptic and endolithic species (i.e., those species that live 
within skeletons of other orqanisms or within the reef framework) 
were not surveyed in this study, due to the limited nature of 
this first effort to survey the area. 

(3) Photoqraphic Transecta 

Photoqraphic transects were carried out durinq this study, 
at selected sites, to establish baseline information in relative 
abundance of identifiable taxae Comparison of these transects, 
in the future, at the same sites, alonq the delineated areas, 
will reveal major chanqes, if any, of the relative abundance of 
the epibenthic 'flora and fauna. 

sites for photoqraphic transects were located on the eastern 
reefs, at similar depths, for all three islands. The transects 
were "permanently" marked w·i th a polypropylene line, 10 m. long, 
tied to the reef f~amework. Overlappinq photoqraphs, each 
coverinq approximately 1 m2 , were taken alonq the line. 
Landmarks were noted and the area adjacent to the t~ansects were 
mapped in case lines were lost. 

c. Field Qescriptions 

S'l'ATIOH 1 

LIGHTHOUSE ISLAHD (lonqi"i::ude: 72·38'27"; latitude: 18· 
48'04") (south of station 2) - June 15, 1988- Fiqures 1 and 2. 

reef flat 

Sparse, short bladed Thalassia over coral rubble. Depth 
0.3-0.4 m. Dictyota dentata, Codium sp., fleshy blue qreen 
alqae, Valonia ventricosa, Galaxaura fastiqiat~ (?), ~adina Spa 
and Halim!da opuntia, Turbinaria turbinata common amonq 
Thalassia with Laurencia Spa in the shallower waters. Rubble 
covered by thick, fleshy alqae assemblaqe. Cliona aprica over 
dead A. ~~. Common corals: Siderastrea radians (3 cm 
diameter), ~'orites porites, Porites branneri (?), Porites 
astreoides. Depressiohs with large heads of Diploria striqosa, 
Siderastrea cadians and Gorqonia ventalina. Echinometra 
lucunter common to abundant (lO-~0/m2 in shallowest waters up to 
301m2 in sliqhtly deeper waters) beneath rubble. Tripneustes 
esculent-us common (1-5/m2). Lytechinus varieqatul common. 
Frequent depressions of reef f~at (1.2.1.5 m deep). Porites 
biotope Typical Porites biotope with interspersed Halimeda. 
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I

Corals and hydrocorals fMontastrea annularis. Dicloria 
labvrinthiformia. Agaricia aaariciteg, Milleoora coaolanata^ and 
encrusting gorgonians (i.e., Ervthropodium garibaeorjua?) common 
within holes of the biotope. Zoanthids uncommon.

Corals and hydrocorals (Montast~ annularis, Diploria 
labyrinthitormis, Agaricia ~'ieitel, Millepora cgmplanata) and 
encrusting qorgonians (i.e., ~~thropodium caribaeorum) common 
within holes ot the biotope. Zoanthids uncommon. 
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i
reef crest

Abundant but discontinuous stands of Millepora complanata. 
M. complanata dead (standing) and covered with algae turf or 
erustose red algae in parts of the crest. Brown algae (e.g., 
Turbinaria ttarbinata. Dictvota sp., Galaxaura sp. , Padina sp. ,

cavernosa) common among rubble. Sand patches-
protected from waves with Penicillus capitatus and Liaqora sp. 
Cliona aprica common in dead A. palmata. A. palmata frequently 
overgrown with Padina sp. Common corals among if. complanata;

sinuosa (f . sinuosa) , £. .sinuoga (f . multiflora) £..
astreoides and Favia fracma. Aryfrhos lamella varians (f . varians) 
common. Isolated Aplysina common over Diploria stricrosa. 
Ervthropodium caribaeorum common. Large (>2 m) , multilobed 
heads of Diploria strigosa and I£. annular is. sometimes with 
their tops dead, common in slightly deeper waters. Gorgonians 
rare, except for occasional Eunicea sp. p.. antillarum in 
aggregations .

Acropora palmata zone

Typical, although discontinuous, A,, palmata zone. Well 
developed A. palmata stands with 100 % cover. A. palaata 
colonies frequently with lumps whose caliees are significantly 
larger and with thicker walls than the rest of the colony. 
Montastrea cavernosa and M. annularis common. K. incrassata. 
Turbinaria turbinata. L. varieaata and Padina sp. common. 2- 
turbinata, Sargassum sp. and Padina sp. common among coral heads 
in depressions. Gorgonians rare except in the deeper portions 
where Eunieea sp. G. ventalina* Plexaura homomaj.la f 
Pseudopteroaorgia aiaericana. Ap_lys.ina_ abundant and Q. aprica 
dominant. Palythoa common on coral substrate. E. antillarum 
common. Shallow substrates with M. complanata..
caribea. S« lucunter and 2. esculentus common. Discosoma 
sanctithomae common under ledges. &* palmata resembling 
pgolifera at their tips. Dead, unbroken shells of young 
gjeras common.

shallow reef patch zone

M. annularis t structural component of patch reefs. 
Gorgonians abundant (g. vent^Jpa and £. americana) although low 
in diversity. Common sponges: Ae[tlag schm j.dti . &. clathrodes, 
Ectyoplasi,a ferose. lotrochota b.irotulata (without Parazoanthua 
swiftji) , Spinosella vaginal is and Homa^inella rudis. Common 
corals: Madras is miral?j.li9 f Stephanocoenia michelinii. Eusmilia 
fastjqiata. Agaric ia agaric it aa, Manicina^ areolata (f . areolatal , 
Diploria labyrinthif orrois . Manicina areolata (f. mayor j) f 
Dendrogyra cylindrus. Siderastrea gJLderea ,. M« annularis. M- 
cavernosa . H. complanata r ^. alcicornis- common; U» scruarrosa 
rare. g. ventalina frequently aggregated and oriented in a 
single plane.

'. 

reef crest 

Abundant but discontinuous stands of Hillepora cQmplanata. 
M. complanata dead (standinq) and covered with algae turf or 
crustose red algae in parts of the ~rest. Brown algae (e.g., 
Turbinaria ~~rbinata, pictYQtA sp., Galaxaura sp., Padinl sp., 
D~tiosphaer~ cavernosa) common among rubble. Sand patches 
protected from waves with Penicillus capitatus and Liaqora Spa 
Cliona aprica common in dead A. palmata. ~. palmata frequently 
overgrown with Pad ina sp. Common corals amonq H. cOMRlanata: 
lSQPhVllia, sinuosa (f. sinuosa), I. sinuosa (f. multiflora) 1:. 
~streoides and Favia fraqum. Anthosigmella varians (f. varians) 
common. Isolated Aplysin~ common over Diploria striqosa. 
ErythroPQdium caribaeorum common. Large (>2 m), multilobed 
heads of Diploria strigosa and H. annularis, sometimes with 
their tops dead, common in slightly deeper waters. Gorqonians 
rare, except for occasional Eunicea Spa ~. antillargm in 
aggreqations. 

Acropo~'a palmata zone 

Typical, althouqh discontinuous, A. palmata zone. Well 
developed A. palmata stands with 100 % cover. A. palmata 
colonies frequently with lumps whose calices are significantly 
larger and with thicker walls than the rest of the colony. 
Montastrea cavernosa and H. annularis common. H. incrassata, 
TUJ;:binariS! t~binat~, l.!. varieqa1;a and Padina Spa common. l. 
turbinata, Sarqassum sp. and Padina spo common amonq coral heads 
in depressions. Gorqonians rare except in the deeper portions 
where Eunicea sp. ~. ventalina, Plexaur~ homomalla, 
Pseudopt_erogorgia americana. Aelysina abundant and ~. a:e.rica 
dominant. Ralythoa common on coral substrata. n. antillarum 
common. Shallow substrates with ~. complanata. Pal~thoA 
caribea, Re lucunter and 1. esculentus common. OiscoSQma 
sanctithomA~ common under ledqes. A- palmata resemblinq A. 
prolifera a.t their tips. Dead, unbroken shells of younq strol!lbui 
gigas common. 

shallow ree~ patch zona 

M. annylaris: structural component of patch reefs. 
Gorqonians abundant (g. ven~ and f. ~mericana) althouqh low 
in diversity. Common sponqes: ~l~§ sChmidti, A. cl~throde§, 
Ectyoplasia terox, Iotrochota QikotYlatA (without Parazoanthu9 
swiftii), SpinOsella vaginal!s and HomaKinella rudis. Common 
corals: MadrA9~ miraQ1l1~, StephanOc2enia michelinii, EusmiliA 
fastiqi~, Agaricia Agarigitg§, ~ areolata (f. areolata), 
Oiploria labyrinthiformis, Manicina areolat~ (f. mAYQri), 
Dendrogyr~ cylindrus, SiderastreA siderea, H. annularis, H. 
cavernosa. H. complanata, M. olcioorni$ common; M. squarrosa 
rare. i. ventalina frequently aqqreqated and oriented in a 
single plane. 
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Thalassia bed with abundant gorgonians (P.. foqmomalla,. 
Goraonia flabelluro and three species of Eunicea) . The bed 
adjoins outcrops and also extends windward of them to deeper 
waters. Common sponges i yestosponqia £i£JEB££i» erect S« _ 
Aolysina fistularis. Pandaros acanthi folium. Mycale l&sigsjLaa and 
massive Tethva cryota. Average size and abundance of patches 
decrease in deeper waters. Syringodiua filiformg (manatee grass) 
shares substrate with £. testudinum. Common algae among deeper 
Thalassia turionss E- fenix. Penicillus sp., T£. flavellum. 
Dominant algae among rubbles Dictvosphaeria savemosa. Irregular 
urchin.*, common in deeper waters (10.3 m) . Occasional gorgonians 
£  acerosa. Dominant molluscs Pinna carnea (semi infaunal 
bivalve) .

STATION 2

LIGHTHOUSE ISLAND (longitudes 72 '38' 27"? latitude: 13 s 
48 ' 04") -Off eastern shore-qualitative observations on outcrops 
and associated Tjfralassia-June 16, 1988- Figures 1 and 2,

deep patch reefs (outcrops)

Outcrops (from 1-3 m in relief and less than 1 to tens of 
meters in diameter) among Thalassia beds in waters about 6 m 
deep. Sediment generally calcareous (largely Halimeda blades) , 
coarse and well oxygenated. Overhangs with abundant cryptic 
biota (tunieates, §. roaaceus. sponges, hydroids, bryozoans) . 
100 % biotic cover on outcrops. Biota commonly associated with 
deeper water (A,, lamarcki. Nemaster sp., H. croreaui) present. M. 
complanata and &. decactis common on flat top of outcrops. Tops 
of outcrops frequently covered with brown algae. Low gorgonian 
diversity. Dominant gorgonians on tops and sides of outcrops : 1. 
asbestinum (7-40 cm high) . g. ventalina rare. Other gorgonians: 
1- c_.arJJ3Tajep.rum. , £. acerosa . g. homomalla. Dominant algae on 
outcrop sides s L.. var iegata . Common brown algae: £. dentata . 
Di.lophus sp., Dictyotc sp. Common green algae on sides of 
outcropss A. fraqilissima. Caulerca sp., £. racemosa. g. qoreaui. 
Halimeda sp. , p.. cavernosa . Anadiomenes stellata. New sponge 
species (0. Haplosclerida) dominates semicryptic habitats on base 
of outcrops, other sponges, such as £  f ormosus r §. plicifera. 
N. digitalis f N. nolitangere, A,, varians (f . incrustans) , A.. 
varians (f . varians) , C. nucula . unidentified cryptic sponge, £. 
ferox. A., fistularis (up to .3 m high), <£. fallax. £. eschrichti . 
I« birotulatq f JJ« uneniif era f A., clathrodes and ^. schmidti also 
common on outcrops. New sponge genus in vertical outcrop 
depressions, fi. neptuni,j. common on substrate near base of 
outcrops. Common coral ss JJ. annularis f A., agaricites, £. 
asfcreoides. ^. pqritea . JJ. cavernosa . i. sinuoaa (f . sinuosa^ , S. 
f astiaiata . ^. lamarcki. A,, fraoilis. ^. tenuifplj.a r i. 
cucullata. S. siderea. K* ferox r £. aatreoides. ^. roirabilis. I. 
sinuosa (f . multiflora) , C. natans . M. meandrites . A., cervicornis 
(not very common), I. aurea. Less common invertebrates: S.

8

~halassia bed with abundant qorqonians (P. bgmomA1La, 
~rgonia flabellum and three species of Eunicea) 0 The bed 
adjoins outcrops and also extends windward of them to deeper 
waters. Common sponqes: xe§tospongia tigrneyi, erect H. rudis, 
A~lysina fistularis, Eandaros acanthifolium, Myell. laxis§im.~ and 
massive Tethya crypta. Averaqe size and abundance of patches 
decrease in deeper waters. Syringodium filiforme (manatee grass) 
shares substrate with ~. testuginum. Common algae among deeper 
Thalassia turions: B. fenix, Penicillus Spe, y. flavellum. 
Dominant alqae among rubble: Dictyosphaekia cavernOsA. Irregular 
urchin.~. common in deeper waters (10.3 m). Occasional gorqonian: 
~. acero&~. Dominant mollusc: Pinna oarn~ (semi infaunal 
bivalve). 

STATION 2 

LIGHTHOUSE ISLAND (longitude: 72"38'27"; latitude: 19-
48'04")-Of£ eastern shore-qualitative observations on outcrops 
and associated ~h§lass~-June 16, 1988- Figures 1 and 28 

deep patch reefs (outcrops) 

outcrops (from 1-3 m in relief and less than 1 to tens of 
meters in dil'.meter) amonq l:halassia beds in waters about 6 m 
deep. Sediment qenerally calcareous (largely Halimeda blades), 
coarse and well oxyqenatedo overhangs with abundant cryptic 
biota (tunicates, ~. rO$~ceus, sponges, hydro ids , bryozoans). 
100 % biotic cover on outcrops. Biota commonly associated with 
deeper water (A. lamargki, Nemaste~ sp., H. goreaui) present. H. 
complanata and H. decactis common on flat top of outcrops. Tops 
of outcrops frequently covered with brown algae. Low gorgonian 
diversity. Dominant qorqonians on tops and sides of outcrops: ~. 
asbestinum (7-40 cm high). g. yelltalina rare. Other' gorgonians: 
E. garibaeprum, E. acerosa, H. homomalla. Dominant algae on 
outcrop sides: ~. varieqatae Common brown alqae: ~. gentata, 
Oilophu§ sp., pigtyotk Spa Common qreen alqae on sides of 
outcrops: A. fraqilissima, Caulerpa sp., ~. racemosa, H. goreaui, 
Halimeda sp., ~. cavernosa, Anad~omenes stellata. New sponge 
species (0. Haplosclerida) dominates semicryptic habitats on base 
of outcrops. other sponges, such as ~. fOrmosus, ~. pligifera, 
H. digitalis, N. nolitanqere, A. varians (f. ingrystans), A. 
varians (f. varians), c. nucula, unidentified cryptic sponge, ~. 
ferox, A. fistularis (up to .3 m high), ~. fallax, ~. eschrighti, 
~. pirotulata, H. ynguifera, A. clathrodes and A. schmidti also 
common on outcrops. New sponqe qenus in vertical outcrop 
depressions. Si.~.lmll common on sU':strate near base of 
outcrops. Common corals: M. ~41ari~, A. agarigites, E. 
as~~eoides, ~. R2rit§~, H. ~vernos§, I. ~~~ (f. sinuosa), E. 
fastigi~ta, A. ~amargki, A. tragilis, A. tenYifQlia, ~. 
gugullata, ~. siderea, M. ferox, ~. astreQidee, H. mirabili~, ~. 
si.nuosa (f. multiflora), g. natane, M. meandrites, A. cerviQQrnis 
(not very common), 1. aurea. Less common invertebrates: ~. 
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1
viridig (on top of outcrops) , £. trifouloidea (on sides of 
outcrops), Hefceractis. sp., fi. antillaruia (with white spines), 
Linckia saiMiasii, £  aJgantoa. fi. ajumiafea/ I. williainai r 
Strombua eriaag . encrusting unidentified ascidean. Eshliiometra 
spp. apparently feeding on JJ. annu j.aris .

shallow seagrass bed

Turions sparsely distributed. Green algae (g. f_g.n.lx. f 1» 
monjle) interspersed among turions. Sediment: broken, dead 
fragments of H. monile. Common sponges: g. rudia (1-5/lOm2 ) , J. 
strob.il ina, T_. cgypta (.3 m in diameter and on the sandy 
substrate of bed), JJ. digitalis (up to 1 m high and up to .3
wide), Acrelas (sshjaJsilfeA) , &. varians (f. varians) r &  varians (f. 
incrustans^ , 1J. laxiaaima (up to .6 m high), X. alloclada. £.   
acanthifolium. &. fistularia (up to . 6 m high) , H» nolitanqere | 
(young) . Ophiothrix sp. commonly within H« digitalis, other 
invertebrates: S- costatus . £. carnea. £. porites , £. agerojaa , 
Sabella sp.

STATION 3

LXGETHOUSE ISLAND (longitude: 72 '38 '27"; latitude: 18   
43 '04") -Off of eastern shore-deep-qualitative observations-June 
16, 19 8 8 -Figures 1 and 2.

deep seagrass bed

Depth: 12-14 n. Deep Thalassia bed with sparse algae. 
Outcrops common and less than 1.5 m in diameter. Sediment 
consists of fragments of H> monile. Common algae: Avrainvillea 
(green) , Rhipocephalua sp. , V. ventricosa . £. mexicana . 
Penicillus sp., g. monile (dominant). Dead leaves of Coccoloba 
sp. on bottom. Common sponges: isolated g. neotunii . s_. aurea . 
¥.• arbia r 2- qjgantea. I. strobilina. JJ, laxissima f "]_ 
£. fallax. £. ferox f £. nucula (on sides of corals) ."" 
Hiiapospongia sp. present. Common corals: JJ. annularia 
(structural component of many outcrops) , §,. radians r s_. siderea. 
£. astreoides . M[. mirabilis. £. fastiaiata. ^. aaaricites. Other 
invertebrates: i. scabra. £. gjgantea . §. seticorn4? f £. arcms. 
£. quttatus . Pericleroenes sp. , T.. esculentus. i. danae . 
unidentified serpulids and sabellids.

STATION 4

LIGHTHOUSE ISLAND (longitude: 72 '38 '27"; latitude: 18* 
48   04") -Leeward of previous station (off of the eastern 
shore) -very shallow-qualitative observations-June 17, 1988- 
Figures 3, 4, and 5.

reef flat (.3-1.2 m deep)

" 

viridie (on top of outcrops), I. tribuloides (on sides of 
outcrops), Het§raetis sp., Q. antilla;ym (with white spines), 
Linckia guild1nqii, ~. g~gante~, ~. ~nui~ta, ~. williamsi, 
~rombus gigas, encrusting unidentified ascidean. Echinometra 
spp. apparently feeding on H. annula~is. 

shallow seagrass bed 

Turions sparsely distributed. Green algae (R. feniXI He 
mo~ile) int$rspersed amonq turions. Sediment: broken, dead 
fraqments ot H. mpnile. Common sponges: H. rudis (1-5/10m2), .I. 
strobilina, ~. c£zpta (.3 m in diameter and ~n the sandy 
substrate of bed), H. diqitali~ (up to 1 m hiqh and up to .3 m 
wide), Agelas (scbmidt1), A. xarian~ (f. variang), A. varians (f. 
incrustans), H. lAxissima (up to .6 m high), X. alloclada, ~. 
acanthifolium, A. fistular!s (up to .6 m high), H. Dol!tangere 
(younq). Ophiothrix ap. commonly within Hs digitalis. other 
invertebrates: ~. costat~, ~. carnea, i. porite§, i. agerosa, 
Sabella sp. 

STATION 3 

LJ:GH'l'H01JSE ISLAND (longitude: 72·38'27"; latitude: IS· 
4S'04")-Off of eastern shore-deep-qualitative observations-June 
16, 1988-Fiqures 1 and 2. 

deep seagrass bed 

Depth: 12-14 m. Deep Thalassia bed with sparse algae. 
outcrops common and less than 1.5 m in diameter. Sediment 
consists of fragments of H. manile. Common alqae: Avrainvillea 
(green), Rbipocephalus sp., y. ventrigosa, ~. mexicana, 
Penigillus sp., H. monilg (dominant). Dead leaves of Coccoloba 
SPa on bottom. Common sponges: isolated g. neptunii, ~. ~urea, 
y. Arbi§, ~. gjgantea, I. §trobilina, H. laxissima, 7 
~. fallax, ~. terox, ~. nugula (on sides ot corals). 
Hipposponqia sp. present. Common corals: M. annularis 
(structural component ot many outcrops), ~. rAdians, ~. siderea, 
~. astreoides, H. mirabilis, ~. 1,astigiata, A. aqarigites. Other 
invertebrates: ~. scabra, ~. qiqantea, §. setico~, ~. argus, 
~. quttatus, Periclem~ sp., ~. eSQulentu§, ~. danae, 
unidentified serpulids and sabellids. 

STATION 4 

LIGHTHOOSE ISLAND (longitude: 72-38'27"; latitude: 18· 
48'04")-Leeward ot previous station (off of the eastern 
shore)-very shallow-qualitative observations-June 17, 1988-
Figures 3, 4, and 5. 

raa~ flat (.3-1.2 m deep) 
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1
Dead &. palmata in growth position. Encrusting A.. palmata 

common. Some overturned colonies of this species. Common 
sponges? Aqelas sp., £. aprica c Common corals: £. porites . p_. 

. ffii£ifeLliS* .£  fragum (patchy), 1. sinuosa (f.
sinuosa) . &. agarif .\te.s » U« annularis (some colonies in very 
shallow water with no apparent effects from solar radiation) and

rare. Hydrocorals: &  complanata. Common brown
algae: T.. turbinata. &. yarj.egata. Padina sp., p.. linearis. 
Dictvota sp., Sargassum sp. Common green algae: £. racemosa. fi. 
opuntla> Halimeda sp., V. aegraeaopila. Unidentified cyanophyte, 
filamentous chlorophyte and fleshy, red algae. Encrusting red 
algae. Common gorgonians: £. caribaeorum and £. asbestinum. 2. 
ventalina. g. homomalla . Zoanthus solanderi common. J£. 
esculentus abundant (5-10/nr) on cement bags and consolidated 
substrate, fi. ajntillarum in crevices. S. lucunter common. 
Other invertebrates: £. danae . Heteractis sp., &. sociatus . £. 
caribaea. £. aiaantea. Molcrula (?) sp.

STATION 5

Shallow (4-5 a) seagrass bed.

Aggregations of Clypeaster sp. (>2/m2 ) . T.. esculentus 
(dead and alive) , &. varieaatus . H. mexicana . Common 
gorgonians: £. flabellum. £, acerosa . Eunicea sp., £. 
caribaeciiaia. Dominant sponge: X* crypta. Common sponges: E,. 
formosus, 1. strobilina, &. varians (f. varians) . ^. varians (f. 
incrustansl . £. aprica . Common corals: &  annularis (many with 
dead or pale tops) , M. areolata (young and adults) among   
Thalassia blades. &. agaric it es. p.. labyrinthif ormis . &. I 
tenui f ol ia . £. porites . Encrusting Millepora and JJ. complanata. 
Some outcrops built by &. aeraricites . Common algae: Peysonellia 
sp. (common in cracks and crevices on sides of outcrops) . Beroe 
sp. (about 1 cm in diameter) abundant (>100/m3 ) , although patchy, 
in the water column.

STATION 6

LIGHTHOUSE ISLAND (longitude: 72' 38 '27"; latitude: 18* 
48 » 04") -Off of the northeast shore-qualitative swim 
transect-June 17, 19 8 8 -Figures l and 2.

shallow seagrass bed

Depth: 1-5 m. Thalassia bed. Turions 3-5 cm apart. 
Sediment of fine, calcareous sand. Strong northerly current 
(1130). Common corals: M. areolata (juveniles) and £. porites. 
Large individuals and young individuals of &. variegatus (3-5/m2 
near shore) . L.. variecratus frequently forming mounds of about 20 I 
individuals. £. tribuloides sparse. 2. esculentus common I 
(1/m2 ) . 0. reticulatus common. A., muricatum on If. homomalla. 
Pinna sp. common. H. monile common. S. qjqas (juvenile) common.

10

Dead A. palmata in growth position. Enc~stinq A. palmata 
common. Some overturned colonies of this speC1es. Common 
sponges: bgelaa sp., ~. ~p[iCAc common corals: E. porites, Q. 
§to~~, H. miraP1li§, E. fraqum (patchy), ~. sinuosa (f. 
sinuosa). A. agari~~, H. annularis (some colonies in very 
shallow wate~ with no apparent effects from solar radiation) and 

.A. crevicQrnis rare. Hydrocorals: H. ~omplanata. Common brown 
algae: ~. turbinSL~a, ~. y~~~egata, Radina sp., Q. linearis, 
~tctyota sp., Sargassum sp. Common qreen algae: ~. racemosa, H. 
opuntia, Halimeda sp., ye aegra~gopila. Unidentified cyanophyte, 
filamentous chlorophyte and fleshy, red algae. Encr~sting red 
algae. Common gorqonians: Ie ~aribaeorum and ~. ~sbestinum, ~. 
ventalina, H. homomalla. Zoanthus solanderi common. ~. 
esculentus abundant (5-10/m2) on cement bags and consolidated 
substrate. ~. antillarum in crevices. ~. lucunter common. 
other invert~brates: ~. danae, Heteractis sp., i. sociatus, E. 
caribaea, ~. gigantea, Holgula (?) sp. 

STATION 5 

Shallow (4-5 _) aeagrass bed. 

Aggreqations of Clypeaster sp. (>2/m2). ~. esculentus 
(dead and alive), ~. variegatus, H. mexicana. Commo~ 
gorgonians: ~. flabellum, ~. acarosa, Eunicea sp., E. 
caribaeorum. Dominant sponqe: ~. crypta. Common sponges: I. 
fOrmosus, I. strobilina, ~. vartans (f. varians), ~. va~ians (f. 
incrustans), ~. aprica. Common corals: H. annularis (many with 
dead or pale tops), He areolata (younq and adults) amonq 
Thalassia blades. A. agaricites, ~. labyrinthiform1§, A. 
tenuifolia, ~. porites. Encrusting Millepora and H. complanata. 
Some outcrops built by ~. agaricites. Common algae: Peysonellia 
sp. (common in cracks and crevices on sides of outcrops). Beroe 
sp. (about 1 cm in diameter) abundant (>100/m3), although patchy, 
in the water column. 

STATION 6 

LIGHTHOUSE XSLAND (longitude: 72-38'27"; latitude: lS· 
48'04")-Off of the northeast shore-qualitative swim 
transect-June 17, 19SB-Fiqures 1 and 2. 

shallow seaqrass bed 

Depth: 1-5 m. Thalassia bed. Turions 3-5 cm apart. 
Sediment of fine, calcareous sand. strong northerly current 
(1130). Common corals: M. areolata (juveniles) and E. porites. 
Large individuals and young individuals of ~. variegatq§ (3-5/m2 
near shore). ~. variegatus frequently forming mounds of about 20 
individuals. ~. tribuloides sparse. 1. esculentus common 
(11m2). Q. reticulatus common. A. muricatum on H. homomalla. 
Pinna Spa common. H. monile common. s. gigas (juvenile) common. 

10 



Common sponge: A.. viridis. Gorgonians rare. Svrinaodium 
filiforme sparse among Thalassia in shallow water. Thalassia 
leaves significantly longer near outcrops.

Interesting feature at depth of 6 m (shows in aerial 
photograph as marked line parallel to shore) . Field 
observations reveal that the "line" represents an increase in 
density of Thalassia leaves within the bed. Leaves are also 
larger than at either side of the "line". No substrate 
discontinuities, in terms of inclination, depth nor 
sedimentology are apparent.

shallow patch reefs

Depth: 2-4 m. Coral-gorgonian-sponge assemblage among 
sparse Thalassia. Common sponges: &. varians and £. nucula f fi. 
formosus, A,. dispar. £. aorica (commonly with Parazoanthus) , A.. 
schroidti . T_. morchella. I. campana . X. tiernevi. I. strobilina f 
&. compressa, j|. unauifera. T_. crypta (young individuals) . 
Frequent bioorosion of corals by £. aprica. Common corals: M. 
annularis . £. siderea. I. sinnosa ff .multifloral . fi. stokes i (up 
to 30 cm in diameter) , A.. aqaricitea . £. fastiaiata, £. porites . 
&  tenuifolia p £. fragum> H- decactis. JJ. lamarckiana . §,. 
michelinii (in very shallow water) . Dominant gorgonian: H. 
homomalla. Other gorgonians: H. homomalla. g. ventalina. 
Pseudoplexaura sp., Eunicea sp., fi. asbestinum. £. americana . £. 
acerosa. Pterocrorgia sp. and fi. caribaeoruro. Other 
invertebrates: Astraea sp., Q. reticulatus, purple Zoanthus . £. 
crucifer^ fi. annulata . fi. antillarum r §.. hispidua. Typical reef 
crest (with predominant JJ. complanata) in water less than . 1 m 
deep. Abundant Linuche sp. (Scyphozoa) (>l/m3 ) about 2 cm in 
diameter.

STATION 7

LIGHTHOUSE ISLAND (longitude: 72' 38 '27"; latitude: 18* 
48 ' 04") -Off of the north shore of northern bay- swim transect - 
June 17, 1988-Figures 1 and 2.

shallow seagrass bed

Thalassia. bed with sparse gorgonians (mainly Pterogorgia 
sp.) and with large (3 m in diameter) outcrops towards the east. 
Tubes of unidentified, long (.3m) polychaete common. Common 
corals: &. annularis (up to 1 m high; major structural component 
and sometimes bleached or pale on its top) , £. astreoides. &. 
tenuifolia r £. porites. A. lamarcki . I. sinuosa (f . sinuosa) , I. 
sinuosa (f . multiflorai , fi. labyrinthif ormis . £. fracrum. fi. 
atriqosa. Other invertebrates: £. giaantea. Heteractis sp. , 
Rhodactis sanctithoro&e. Hermodice carunoulata . fi. antillarum. £.

esculentus (1-3/m2 ) . Outcrops decrease in
abundance and size towards shallower water.

11
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Common sponge: A. yiridis. Gorgonians rare. S~ringodium 
filiforme sparse among Thalassia in shallow water. Thalassia 
leaves significantly longer near outcrops. 

Interesting feature at depth of 6 m (shows in aerial 
photograph as marked line parallel to shore) 0 Field 
observations reveal that the "1ine" represents an increase in 
density of Thalassia leaves within the bed. Leaves are also 
larger than at either side of the "line". No substrate 
discontinuities, in terms of inclination, depth nor 
sedimentology are apparent. 

shallow patch reefs 

Depth: 2-4 m. coral-gorqonian-sponge assemblaqe among 
sparse Tbalassia. Common sponges: A. varians and~. nucula, ~. 
fOrmosus, A. dispar, ~. aprica (commonly with Parazoanthus), A. 
schmidt1, ~. morchella, I. campana, x. tierneyi, I. strobilina, 
A. compressa, M. unquifera, ~. crypta (young individuals). 
Frequent bioGrosion of corals by ~. aprica. Common corals: M. 
annularis, ~. siderea, I. sinnosa (f.multiflora), ]2. stokesi (up 
to 30 em in diameter), A. agaricites, I. fastigiata, ~. porites, 
A. tenuifolia, E. fragum, M. decactis, M. lamarckiana, 2. 
michelinii (in very shallow water). Dominant gorgonian: H. 
homomalla. Other qorqonians: H. homomalla, 2. ventalina, 
Pseudoplexaura sp., Eunicea sp., ~. asbestinum, E. americana, ~. 
acerosa, Pterogorgia sp. and I. caribaeorum. Other 
invertebrates: Astraea sp., Q. reticulatus, purple Zoanthus, ~. 
crucifer, ~. annu1,ata, .12. antillarum, ~. hispidus. Typical reef 
crest (with predominant H. cOinplan~) in water less than .1 m 
deep. Abundant Linucbe sp. (Scyphozoa) (>1/m3) about 2 em in 
diameter. 

STATION 7 

LIGHTHOUSE ISIAND (longitude: 72"38'27"; latitude: lS" 
4B'04i1)-Oft of the north shore ot northern bay- swim transect
June 17, 19S5-Fiqures 1 and 2. 

shallow seaqrass bed 

1bAlassia bed with sparse gorgonians (mainly Pterogorgia 
sp.) and with large (3 m in diameter) outcrops towards the east. 
Tubes of unidentified, long (.3 m) polychaete common. Common 
corals: M. annularis (up to 1 m high; major structural component 
and sometimes bleached or pale on its top), E. astreoides, A. 
,tenuitol1A, E. porites, A. lamarcki, I. sinuosa (f. sinuosa), I. 
sinuosa (f. multiflora), ]2. lap~rinthiformis, f. fraqum, ]2. 
strigosa. Other inv~rtebrates: ~. gigantea, Heteractis sp., 
Rhogaetis sanctithomgt, H§rmogie. carunQulata, ]2. antillarum, I. 
tribuloiges, 1. esculentus (1-3/m2). outcrops decrease in 
abundance and size towards shallower water. 
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STATIONS 8 AND 9

TI TEAL ISLAND (NORTH ISLAND) (longitude: 72'38'14"; 
latitude: 18"48'13")-Northwest of Ti Teal -qualitative 
observations-June 18, 1988-Figures 3 and 4.

STATION 8

deep •eagrass bed

Depth: 13 m. Thalassia bed adjoining patch coral reefs. | 
Seagrass turions with silted appearance. Algae in bed: 
Rhipocephalus sp. and Halimeda spp. Common corals: &. cavernosa 
(colonies up to 2 m in relief and height), f>. siderea. £. 
astreoides. A., acraricites. S_. mj.chelinii r p.. stokesi. Sponges: £. 
birotulata common and in dense aggregations.

STATION 9

deep patch reefs

Depth: 6-15 m. Rocky outcrops of high relief. Scenery 
dominated by Aplysina spp. and medium sized colonies of &. 
annularis interspersed with calcareous Halimeda sand. Common 
sponges: A., lacunosa. A., archeri. £. nucula. £. aprica (large 
stands and with no Parazoanthus sp.), A., varians. Common 
corals: JJ. annularis. £. astreoides. A., aaaricites. A., lamarcki. 
£. porites, £. siderea. £. michelinii. £. sinuosa (f.
multiflora), £. natans. if. cavernosa. £. fastiaiata. M»   
roirabilia. A- cervicornia. JJ- mirabilis (abundant), Jf. decactis.   
H. roeandrites. &. fraailis r i. cucullata. p.. labvrinthiforrois. ^. 
alcicornis. JJ. coroolanata. S.. rosaceus (growing over Jl» 
comolanatai. Gorgonians few (g. asbestinum and g. ventalina 
mainly). Other common invertebrates: Neroaster sp., Zoanthus sp. 
(purple), £  florida. £. aiaantea. E« antillarum. Heteractis sp., 
£  tribuloides. Astichopus sp.(?). Stichopathes sp. (whip black 
coral) present.

STATION 10

TI TEAL (longitude: 72*38'14"; latitude: 18M8'13")-off the 
eastern shore of Ti Teal(North Island) qualitative transect-June 
20, 1988-Figures 3 and 4.

reef flat

Depth less than .3 m. Algae bed (Dictvota sp. predominant) 
with isolated colonies of S. radians and £. astreoides over flat, 
rocky slabs. £. lucunter common under ledges formed by slabs. 
Other invertebrates: H. carvmculata. 3J. chrispata. £. aiaantea. 
p.. antillarum. I. esculentus. L.. ouildinaii (with 6 arms). Depth
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STATIOl1'S 8 AND 9 

TI TEAL :tSLAHD (NORTH ISLAND) (lonqitude: 72-38'14"; 
latitude: 181»4a'13")-Nortbt:lest of Ti Teal -qualitative 
observations-Jun~ 18, 1988-Fiqures 3 and 4. 

STATION 8 

d.ep .eaqra.. bad 

Depth: 13 m. Thalassia bed adjoininq patch coral reefs. 
Seagrass turions with silted appearanoe. Alqae in bed: 
Rbipocephalus SPa and Halimeda spp. Common corals: H. cavernosa 
(colonies up to 2 m in relief and heiqht), ~. siderea, E. 
astreoid~, A. agaricites, ~. michelinii, ~. stokesi. Sponqes: ~. 
birotulata common and in dense aqqreqations. 

STATION 9 

deep patch reets 

Depth: 6-15 m. Rocky outcrops ot hiqh reliet. Scenery 
dominated by Aplysina spp. and medium sized colonies of H. 
annularis interspersed with calcareous Halimeda sand. Common 
sponqes: A. lacunosa, A. archeri, ~. nucula, ~. aprica (large 
stands and with no Parazoanthus sp.), a. varians. Common 
corals: M. annularis, E. astreoides, A. agaricites, A. lamarcki, 
E. porites, ~. siderea, ~. michelinii, Z. sinuosa (f. 
multiflora), ~. natans, M. cavernosa, ~. tastigiata, M. 
mirabi1is, A. cervicornis, H. mirabilis (abundant), H. decoctis, 
H. meandrites, A. tragili" ~. cucullata, ~. l~byrinthitormis, H. 
alcicornis, H. complanatA, ~. ~osaceus (qrowinq over H. 
complanata). Gorqenians few (~. asbestinum and~. ventalina 
mainly). Other common invertebrates: Nemaster sp., Zoanthus SPa 
(purple), B. florida, ~. gigantea, ~. antillarum, Heteractis sp., 
~. tribuloides, Astichopus sp.(?). stighopathes Spa (whip black 
coral) present. 

STATION 10 

TI TEAL (longitude: 72"38'14"; latitude: 18'48'13")-otf the 
eastern shore of Ti Teal(North Island) qualitative transect-June 
20, 1988-Fiqures 3 and 4. 

re.t tlat 

Depth less than .3 m. Alqae bed (Dictyota SPa predominant) 
with isolated colonies ot ~. radians and E. Astreoides over flat, 
rocky slabs. I. lucunter common under ledges formed by slabs. 
other invertebrates: H. carnnculata, 1, chrispata, £_ giqantea, 
~. antillarum, ~. esculentus, ~. guilding1i (with 6 arms). Depth 
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1
increases slightly seaward and then decreases to form the reef 
crest.

leeward reef crest

Dead, standing A., palmata among &. complanata stands. 
Predominant algae: £. variecrata. T_. turbinata. Dictyota sp. 
(common on top of dead &. palmata). fi. asbestinum common.

windward reef crest

M. complanata common to abundant. £. sociatus abundant but 
patchy and sometimes together with £. caribaeorum. Dominant 
algae: Dilophus sp., Dictvota sp., £. racemosa. Dominant sponge: 
£. aprica (growing over dead &. palmata). Common corals: &. 
aaaricites. £. astreoides. p_. stokesi. JJ. alcicornis common. 
Erect fi. gsbestinum common.

&  palmata zon

A., palmata and &. co>.planata common but not abundant. Some 
broken and overturned colonies of A., palroata (does not appear to 
be storm damage). Dominant sponges: £. nucula and £. aprica. £. 
asbestinum common.

shallow patch reef zone

Depth 3 m. Irregular topography with patches that rise to 
the surface and with &. complanata on their tops. Outcrops   
surrounded by Dictyota sp. prairies. Thalassia sparse. Dominant I 
sponge: &. varians. Common corals: £. porites. £. astreoides. £. 
fracnam. &  aoaricites. ^. tenuifolia. jj» alcicornis common. 
Common gorgonians: p_. flexuosa and g. ventalina. Other 
invertebrates: L. danae. £. gjqantea. g. florida and fi. lucunter 
(abundant).

Depth 4-8 m. Erect gorgonians (£. asbestinum. Eunicea sp. 
and £. ventalina) more common on outcrops. 1. sinuosa (f. 
sinuosa) common and unattached in sediment. &. annularis common 
to abundant.

Thalassia-brown algae mat assemblage. Sediment consists of 
loose coral rubble. Common algae among Thalassia; £. monile and 
H« incrassata. Common gorgonians on bed: £. flexuosa. Q. 
ventalina. Common sponges: A. varians and T.. crypta. Juveniles 
of S_. qjqas and adults of §, costatus abundant.

deep patch reefs

Depth 8-13 m. Outcrops larger (>3'to in relief) and with &. 
annularis as principal structural component. JJ. complanata 
common on tops of outcrops. Algae: Lobophora-Dictvota-Padina
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increases slightly seaward and then decreases to torm the reef 
crest. 

leeward reet crest 

Dead, standing A. palmata among H. complanata stands. 
Predominant algae: ~. variegata, 1. turbinata, Dictyota SPa 
(common on top of dead A. palmata). ~. asbestinum common. 

windward reef crest 

H. complanata common to abundant. I. sociatus abundant but 
patchy and sometimes together with ~. caribaeorum. Dominant 
algae: Dilophus sp., OictYQta sp., ~. racemOSA. Dominant sponge: 
c. aprica (growing over dead A. galmata). Common corals: A. 
aga~icites, l. astreoide~, ~. stokesi. M. alcicornis common. 
Erect ~. asbestinum common. 

A. palmata zan 

A. palmata and H. co+~planata common but not abundant. Some 
broken and overturned colonies of 'A. palmata (does not appear to 
be storm damage). Do~inant sponges: ~. nucYl~ and~. aprica. ~. 
asbestinum common. 

shallow patch reet zone 

Depth 3 m. Irregular topography with patches that rise to 
the surface and with H. complanata on their tops. outcrops 
surrounded by Dictyota sp. prairies. Thalassia sparse. Dominant 
sponge: A. varians. Common corals: E. porites, E. astreoid~§, E. 
fraqum, A. aqaricites, A. tenuifolia. H. ~lcicornis common. 
Common gorqonians: E. flexuosa and ~. ventalinA. Other 
invertebrates: ~. danae, ~. ~igantea, B. florida and I. lucunter 
(abundant). 

Depth 4-8 m. Er~ct gorgonians (~. asbgstinum, Eunicea Spa 
and ~. ventalina) more common on outcrops. I. sinuosa (f. 
sinuosa) common and unattached in sediment. H. annularis common 
to abundantu 

Thalassia-brown algae mat assemblage. Sediment consists of 
loose coral rubble. Common algaa among Thalassia: H. monile and 
H. incrassata. Common gorgonians on bed: E. flexuosa, ~. 
ventalina. Common sponges: A. varians and ~. crvpta. JUVeniles 
of ~. gigas and adults ot ~. costatus abundant. 

deep patch reets 

Depth 8-13 m. Outcrops larger (>3'~ in relief) and with M. 
annular~ as principal structural component. M. complanata 
common on tops ot outcrops. Algae: Lobophora-Dictygta-Padina 
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Figure 4. Reef Profile of Ti Teal 
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assemblage. H. opuntia common on top of outcrops. Common 
sponges: A., varians. Aaelas sp., A., sehmidti. s_. plicifera. £. 
digital is . £. aprica. £=. halichondroides. S. vaginal is. N. 
nolitanoere, £. forroosus, A,, clathrodes. A., compressa, A.. 
archeri. Common corals: M. lamarckiana. h* aaaricites. £. 
astreoidea, jj. annularis (heads > 1 m in diameter), Ii. 
cucullata. A., fraailis. M- decactia. JJ. labvrinthiforais. A.. 
tenuifolia. £. porites. £. fastig.iata. fi. cvlindrus. Other 
invertebrates: B. annulata. C. alata. I. asbestinum. 3. 
antillarum. S. tribuloides.

Deep seagrass bed

Depth 6-13 M. Thalassia with sparse Svrinaodium and small 
outcrops. Common algae: R. phoenix. If- monile. £. capitatus. 
Penicillus sp. Unusual individuals of Caulerpa sp. Common 
sponges on small outcrops: S- neptunii. 1. birotulata. J. crypta. 
II* funicularis. ^. sehmidti. £. plicifera. A. archeri (>1 m 
high)/ S. vaginalis (1 m high), X« muta and one unidentified 
species. Common corals: A. tenuifolia. S. siderea, £. porites. 
J5. cavernosa.' P. astreoides. S. michelinii. £. natans. 1J. 
mirabilis. Other invertebrates: £. scabra. g. seticornis, P. 
guttatus. unidentified Strombus with unusual dorsal projection of 
the shell.

STATION 11

TI TEAL (longitude: 72*38'14»; latitude: 18'48'13")-West of 
Ti Teal-swim transect from reef crest windward with qualitative 
observations-June 22, 1988-Figures 3 and 4.

reef flat

Irregular, consolidated substrate (.3-.4 m deep) with very 
high densities of Echinometra lucunter (about 100 
individuals/m2 ). Common algae: Dictvota sp. and Halimeda sp. 
Small (less than 5 cm in diameter) colonies of Siderastrea 
radians. Favia fraqum and Porites astreoides. Dictyota sp. less 
common and S. viridjs less abundant (about 10/m2 ) in slightly 
deeper water (.5-.6 m). Tripneustes ventricosus common (1-8/m2 ). 
£. testudinum occurs very sparsely and in lumps. Small colonies 
of P. astreoides abundant.

reef crest

Predominance of M. comolanata in waters less than .3 m. 
Occassional colonies of Acropora prolifera, £. porites and £. 
strigosa and flattened boulders of Siderastrea radians (about 1 m 
in diameter and 15 cm tall) in deeper pockets.

Acropora palmata zone
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assemblaqe. H. opuntiA common on top of outcrops. Common 
sponqes: A. v8,rians, Aqelas sp., A. schmidti, 2. plicifera, H. 
digitalis, ~. aprica, ~a halichondroides, S. vaqinalis, H. 
nolitanqere, ~. fOrmosu~, A. clathrodes, A. cQmpressa, A. 
archeri. Common corals: H. lamarckiana, ~. aqaricites, ~. 
astreoides, H. annularis (heads> 1 m in diameter), ~. 
cucullaTA, A. fraqilis, H. decactis, Q. labyrinthiformi§, A. 
tenu!folia, E. porites, ~. fastiqiata, Q. cylindrus. other 
invertebrates: B. annulata, ~. alata, ~. asbestinum, ~. 
antillarum, ~. tribuloides. 

Deep seaqrass bed 

Depth 6-13 M. Thalassia with ~parse Syringodium and small 
outcrops. Common algae: B. phoenix, H. monile, ~. capitatu~, 
Penicillus Spa Unusual individuals of Caylerpa SPa Common 
sponqes on small outcrops: ~. neptunii, ~. birotulata, ~. crypta, 
y. funicularis, A. sChmidti, ~. plicifera, A. archeri (>1 m 
hiqh), ~. vaginal is (1 m hiqh), x. ~ and one unidentified 
species. Common corals: A. tenuifolia, ~. siderea, E. porites, 
H. cavernosa,-~. astreoides, ~. michelinii, ~. natans, M. 
mirabilis. other invertebrates: ~. scabra, ~. seticornis, P. 
quttatus, unidentified Strombus with unusual dorsal projection of 
the shell. 

STATION 11 

TI TEAL (lonqitude: 72·38'14"; latitude: 18°48'13 11 )-West of 
Ti Teal-swim transect from reef crest windward with qualitative 
observations-June 22, 1988-Fiqures 3 and 4. 

reef flat 

Irreqular, consolidated substrate (.~-.4 m deep) with very 
hiqh densities of Echinometra lucunter (about 100 
individuals/m2). Common alqae: Dictyota Spa and Halimeda Spa 
Small (less than 5 em in diameter) colonies of Siderastrea 
radians, Favia fraqum and Porites astreoides. Dictyota Spa less 
common and ~. viridis less abundant (about 10/m2) in sliqhtly 
deeper water (.5-.6 m). Tripneustes ventricosus common (1-8/m2). 
~. testudinum occurs very sparsely and in lumps. Small colonies 
of P. astreoides abundant. 

reef crest 

Predominance of H. complanata in waters less than .3 m. 
Occassional colonies of Acropora prolifera, ~. porites and ~. 
strigosa and flattened boulders of Siderastrea radians (about 1 m 
in diameter and 15 em tall) in deeper pockets. 

Acropora palmata zone 
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1
Poorly developed, discontinuous stands of A,, palmata at 

depths of about 1.5 m. Common corals: A., agaricites. &. 
tenuifolia. S. siderea. £. porites. £. fracrum (patchy), £. 
astreoides. &. cervicornis. A,, prolifera. M.. annularis. £. 
siderea sometimes forming marked band with high abundance at 
depths of about 3 m. Stephanocoenia michelinii common and 
exposed at this depth. Common hydrocorals: &. complanata. M.. 
alcicornis. Common gorgonians: £. asbestinum. <£. ventalina f 
Pseudoplexaura sp., Erythropodium caribaeorum. Palythoa common. 
Common sponges: C. nucula and Q. aprica. More dense Thalasaia 
with large, multilobate, abundant colonies of H« annularis in 
deeper water (2.1 m). Some of these colonies with clear signs of 
recent loss of zooxanthellae (paleness). Thalassia increases 
with depth.

reef patch zone

Depth: 2.1-9.0 m. Much denser Thalassia with outcrops 
varying in size. Outcrops apparently with lessar algal cover 
than on eastern side of island. M. annularis predominant. M.. 
cavernosa. Isophyllia sinuosa (f. multiflora), Dendrocryra 
cvlindrus. Dichocoenia stokesi. M.. areolata (f. areolata), M.. 
areolata (f. mayoril and p.. labyrinthiformis common. Thalassia 
and Lobophora variegata predominant among boulders. £. 
asbestinum very abundant (>40 individuals/m2 ) in some patches. 
Pseudopterogoraia aroericana and H. homomalla common to rare. 
Isolated Aplvsina and &. varians common to rare. Occassional, 
very large (>1.5 m high) individuals of Xestosoonaia muta with 
invertebrates (Astrophyton muricatunO common in cloaca. 
Icilloqorqia schramii common on sides of patches.

STATION 12

ILE DE SUD (SOUTH ISLAND) (longitude: 72*38 ( 29"; latitude: 
18'47'20")-East of lie de Sud-qualitative transect from reef 
crest windward-June 23, 1988-Figures 5 and 6.

reef flat

Depth .4 m. Seagrass bed immediately below supralittoral 
sandy beach. Thalassia over fine sand. Small colonies of S. 
radians and £. porites. £. eaculentus rare to common (less than 
1/m2 ) and £. lucunter abundant (about 4/m2 ). Slightly seaward 
Thalassia is sparse and Dictyota sp. becomes predominant over 
highly irregular, low relief (10-20 cm relief) bottom. £. 
lucunter more abundant (>10m2 ). Large heads of p.. strioosa (.75 
m diameter) near leeward reef crest.

leeward reef crest

Depth .4 m. Dead, standing &. palroata with fleshy algae on 
top and algal turf on sides. Scleractinians (£. astreoides. &.
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Poorly developed, discontinuous stands ot A. ~almata at 
depths ot about 1.5 mu Common corals: A. agaricites, A. 
tenuifolia, ~. siderea, ~. ~orites, I. fragum (patchy), ~. 
astreoides, A. cervicornis, A. ~rolifera, H. annularis. ~. 
siderea sometimes forming marked band with high abundance at 
depths ot about 3 m. Ste~hanocoenia michelinii common and 
exposed at this depth. Common hydrocorals: H. complanata, H. 
alcicornis. Common gorgonians: ~. asbestinum, ~. ventalina, 
Pseudoplexaura sp.g Erythropodium caribaeorum. Palythoa common. 
Common sponges: C. nucula and ~. aprica. More dense Thalassia 
with large, multilobate, abundant colonies ot H. annularis in 
deeper water (2.1 m). Some ot these colonies with clear signs of 
recent loss ot zooxanthellae (paleness). Thalassia increases 
with depth. 

reef patch zone 

Depth: 2.1-9.0 m. Much denser Thalassia with outcrops 
varying in size. outcrops apparently with lesser algal cover 
than on eastern side ot island. H. annularis predominant. H. 
gavernosa, ~sophyllia sinuosa (t. multitlora), Dendrogyra 
cylindruS, Dichocoenia stokesi, H. areolata (t. areoleta), H. 
areolata (f. mayori) and~. labyrinthitormis common. Thalassia 
and Lobophora variegata predominant among boulders. B. 
asbestinqm very abundant (>40 individuals/m2) in some patches. 
fseudopterogorgia amerigana and H. homomalla common to rare. 
Isolated Aplysina and A. varians common to rare. ~ccassional, 
very large (>1.5 m high) individuals of Xestospongia ~ with 
inve~tebrates (Astrophyton muricatum) common in cloaca. 
Igillogorgia sghramii common on sides ot patches. 

STATION 12 

ILE DB SUD (SOUTH ISLAND) (longitude: 72'3S~29": latitude: 
lS'47'20")-East ot Ile de Sud-qualitative transect trom reef 
crest windward-June 23, 19S5-Fiqures 5 and 6. 

reef flat 

Depth .4 m. Seagrass bed immediately below supralittoral 
sandy beach. Thalassia over fine sand. Small colonies of ~. 
radians and E. porites. ~. esgulentus rare to common (less than 
11m2) and~. lugunter abundant (about 41m2 ). Slightly seaward 
Thalassia is sparse and Dictyota sp. becomes predominant over 
highly irreqular, low reliet (10-20 cm relief) bottom. ~. 
lucunter more abundant (>10m2). Large heads ot U. strigosa (.75 
m diameter) near leeward reet crest. 

leeward reef crest 

Depth .4 m. Dead, standing A. palmata with tleshy algae on 
top and algal turf on sides. Scleractinians (E. astreoides, A. 
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agaricites and £. fragum) common on sides of A., palmata. £. 
caribaea common. 3.. sociatus beneath dead A., palmata.

windward reef crest -- '

Depth .3m. J|. complanata common but crest discontinuous. 

A. palmata zone

Depth 1 m. Poorly developed and with many dead colonies 
overgrown by green and brown algae.

patch reef zone

Depth 2.4-5.7 m. Large outcrops consisting nainly of 
colonies of M. annularis (> 3 m diameter and 2 m high) among 
very sparse Thalassj.a. Heads decrease in size with depth. 
Dictyota sp. abundant on outcrops and, in deeper patch reef zone 
covering more than 30 % of their surfaces with Lobophora sp. 
Upper surfaces of outcrops with &. complanata and £f. alcicornis 
but the latter more abundant to the periphery. Sponges uncommon 
except for Ircinia spp., &. clathrodes. &. varians and Aplysina 
spp. Common corals: P.. astreoides. A,, aaaricites, £J. annularis. 
£  siderea. £. cucullata. A. cervicornis. p.. labyrinthiformis. 
Common gorgonians: g. hotaomalla. 5. ventalina. Pseudoplexaura sp. 
and erect £. asbestinum.

deep seagrass bed

Depth 5.7-6.6 m. Thalassia bed with isolated sponge 
bioherms (mainly Ircinia sp.). Large outcrops (>4 m in diameter 
and in relief) at depths of 6.6 m.

deep patch reef zone

Depth 6-13.3 m. Continuous hard substrate with irregular 
topography. Abundant invertebrate and fish life. Seaward wall 
of outcrops drops vertically to 13.3 m and is visually dominated 
by large colonies of I. schrammi. Large, platy colonies of A.. 
agaricites and p.. astreoides common on wall. Other corals: l£. 
roirabilis (cryptic in caves, &. annularis f £. cucullata and &. 
lamarcki. Aaelaa spp. common. Haliroeda goreauii  (?) common on 
overhangs. Stichopathes sp. and Neroaster sp. common on wall. 
Seaward of wall an extensive Thalassia bed extends to deeper 
depths.

STATION 13

Recifs ARCADINS (the adjacent fishing banks) (longitude 
18*47'30«; latitude 72'36'00")-Qualitative observations-June 28, 
1988- Figure 2.
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agaricites and E. fraqum) common on sides of A. palmata. ~. 
caribaea common. 1. sociatus beneath dead A. palmata. 

windward reef crest 

Depth .3 m. H. complanata common but crest discontinuous. 

A. palmata zone 

Depth 1 m. Poorly developed and with many dead colonies 
overgrown by green and brown algae. 

patch reef zone 

Depth 2.4-5.7 m. Large outcrops consisting Mainly of 
colonies of H. annularis (> 3 m diameter and 2 m high} among 
very sparse Thalassia. Heads decrease in size with depth. 
Dictyota sp. abundant on outcrops and, in deeper patch reef zone 
covering more than 80 % of their surfaces with ~phorA sp. 
Upper surfaces of outcrops with H. complanata and H. alcicornis 
but the latter more abundant to the periphery. Sponges uncommon 
except for Ircinia spp., A. clathrode$, A. varians and Aplysina 
spp. Common corals: ~. astreoides, A. aqaricites, H. annularis, 
~. siderea, ~. cucullata, A. cervicornis, ~. labyrinthiformis. 
Common gorgonians: H. homomalla, ~. ventalina, pseudoplexaura sp. 
and erect ~. asbestinum. 

deep seaqrasa ~ad 

Depth 5.7-6.6 m. Thalassia bed with isolated sponge 
bioherms (mainly Ircinin sp.). Large outcrops (>4 m in diameter 
and in relief) at depths of 6.6 m. 

deep patch reef zone 

Depth 6-13.3 m. continuous hard substrate with irregular 
topography. Abundant invertebrate and fish life. Seaward wall 
of ou,tcrops drops vertically to 13.3 m and is visually dominated 
by large colonies of I. schrammi. Large, platy colonies of A. 
aqaricites and ~. astreoides common on wall. Other corals: M. 
mirabilis (cryptic in caves, H. annularis, ~. cucullata and A. 
lamarcki. Aqela, spp. common. HalimedA goreauii·(?) common on 
overhangs. stichoPAthes sp. and NemAster sp. common on wall. 
Seaward of wall an extensive Thalassia bed extends to deeper 
depths. 

STATION 13 

Recifs ARCADIHS (the adjacent fishing banks) (longitude 
18·47'30"; latitude 72·36'OO")-Qualitative observations-June 28, 
1988- Figure 2. 
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deep seagrass bed

Depth 14.5 m. Thalassia bed with £. filiforma. Common 
algae: fi. incrassata and Rhipocephalus phoenix, Udotaa sp., 
Avrainviella sp., Loboohora vari^gata. Sponge outcrops (.5 m in 
diameter) common on bed. Common sponges: I. strob^lina (bell- 
shaped), £  nolitancrere. £. plicifera (1 m high), &. fistularis. 
sponaia (under I. strobilinal, S_, vesoarium (with lobster hosts), 
C_. vasculum. Other invertebrates: fi. antillarum. Holothuria 
thomasii. Stichopathes sp. and unidentified branched 
antipatharians.

Depth 18-21 m. (£. filiforme not seen).
variecrata. Sponges: X. routa. Soonaia sp., £.
esculentus common (eating L. yarieaatal.

Dominant algae L. 
eschrichti. I.

Reef patchs between 10 and 20 m in diameter, about 3 m high 
and dominated by sponges. Shallowest depth of outcrops 4.8 m. 
Common sponges: p.. anchorata. Aoelas spp., H« digitalis. Vj. 
aicrantea. I. camoana. V« fiatul'aris. I. strobilina. £. 
birotxalata. £. f crmosus. S, vaginal is. E. ferox. JJ. arecta. &. 
laevis. ^. crassa. 2« juniperina. 4. lacunosa. £. delitrix. £. 
vasculum. J£. nolitanaere. !£  aroorpha. -^. archeri. &. cauliformis,, 
Inflatella sp., £. acanthifolium, g. neptunii. M. laxissima. £. 
halichondroides. Common corals: S. siderea. £» astreoidea. £. 
fastiaiata. U. decactis. &. aoaricites. &. tenuifolia. M- 
areolata (f. mavoril, &. cavernosa. K. annularia (some 
individuals >2 m high), £. siderea. £. porites. i. cucullata. ^. 
aaaricites. if. lamarckiana. §. michelinii (all with unidentified 
serpulids), £. natans. |^. tenuifolia. £. fracaim. JJ. decactis. fi. 
stokesi. Jf. mirabilis. £. bournonii. fi. labvrinthiformis. g. 
lacera. U- areolata (f. areolata), &  cervicornis. Jj. anoulosa 
(one specimen about .8 m in diameter). Many corals being covered 
by fleshy algae (mainly by D^etyota sp., C. mexicana and 
Dictvosphaeria sp. Individuals of M. annularis and S. michelinii 
bleached on their tops. Gorgonians abundant but patchy. Common 
gorgonians: £. homomalla. 5. ventalina. £. acerosa f fi. 
asbestinum. X* schramii. Other invertebrates: Nemaster sp., 
mysids.

Outcrops adjoined by seagrass bed with I. teatudinum and s_. 
filiforme. Common algae on bed: Udotea sp., Avrainyiella sp., 
Halimeda spp., Rhipocaphalus sp., Lpbophora sp.

STATION 14

SHELF EDGE (longitude 72'41'50"; latitude 18 '48'00")-West- 
northwest of Les Arcadins-15 min. spot dive-June 26, 1988 (Figure 
3 Action Plan)

Depth 33 m. Slope of shelf edge 10 to 20 degrees. Bottom 
sandy (sediment consisting mainly of Haliroeda sp.) with high
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deep seagrass bed 

Depth 14.5 m. Thalassia bed with ~. fi1iforml. Common 
algae: H. incrassata and Rbipocephalus phoenix, Ydot@a sp., 
Avrainviella sp., Lobophora variegata. Sponge outcrops (.5 m in 
diameter) common on bed. Commo~ sponges: I. strobi1ina (bell
shaped), H. nolitangere, i. plicif~~ (1 m hiqh) , A. tistularis, 
spongia (under I. strobilinA), ~~ vesparium (with lobster hosts), 
~. vasculum. other invertebrates: ~. antillarum, Holothuria 
thomasii, stichopathes sp. and unidentified branched 
antipatharians. 

Depth 18-21 m. (~. filiforme not seen). Dominant algae ~. 
variegata. Sponges: X. mw, Spongia ap., ~. eschrichti. ~. 
esculentus common (eating~. variegata). 

Reef patchs between 10 and 20 m in diameter, about 3 m high 
and dominated by sponges. Shallowest depth of outcrops 4.8 m. 
Common sponges: ~. anchorata, bgelas app., H. digitalis, V~ 
gigantea, X. campana, ~~ fistularis, I. strobilina, X. 
bir9tulata, ~. fcrmosus, i. yaginalis,E. ferog, H. erecta, M. 
laevis, A. crassa, ~. juniperina, A. lacunosa, ~. delitrix, ~. 
vasculum, H. nolitangere, H. amorpha, A. archeri, A. cauliformis, 
Infl~tella sp., Ee acanthifolium, ~. neptunii, M. laxissima, E. 
halichondroides. Common corals: ~. siderea, E~ astreoides, ~. 
fastigiata, H. decactis, A. agaricites, A. tenuifolia, H. 
areolata (f. mayori), H. cavernosa, M. annularis (some 
individuals >2 m high), ~. siderea, E. porites, ~. cucull~, A. 
agaricites, H. lamarckiana, ~. michelinii (all with unidentified 
serpulids), ~. natans, A. tenuifolia, E. fraqum, H. decactis, ~. 
stokesi, M. mirabilis, ~. bournonii, ~. labyrinthiformis, i. 
lacera, M. areolata (f. areolata), A. cervicornis, M. angulosa 
(one specimen about .8 m in diameter). Many corals being covered 
by fleshy algae (mainly by Dictyota sp., C, mexicana and 
~ictY9sphaeria sp. Individuals of H. annula~i§ and~. michelinii 
bleached on their tops. Gorgonians abundant but patchy. Common 
gorgonians: E. homgmalla, ~. ventalina, E. acerosA, B. 
asbestinum, X. schramii. other invertebrates: NemAster sp., 
mysids. 

outcrops adjoined by seagrass bad with~. testudinum and ~. 
filiforme. Common algae on bed: Udotea sp., Ayratnviella sp., 
Haltmeda spp., Rbipocaphalus sp.; Lob2pho~ ap. 

STATIOR 14 

SHELP' EDGE (longitude 72'41'50"1 latitude 18'48'00")-West
northwest of Las Arcadins-15 min. spot dive-June 26, 1988 (Figure 
3 Action Plan) 

Depth 33 m. Slope of shelf edqs 10 to 20 degrees. Bottom 
sandy (sediment consisting mainly of HiUJ,mecUl sp.) with high 
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I
algal cover fLobopfypyg sp.). Isolated, small outcrops with coral 
and sponges. Common sponges: p.. etherea and Q. morehella. 
Petrosia sp. (cryptic, lining cave ceiling), X« muta and fi. 
aorica. Common corals: JJ. eavernosa, £. michelinii. £. siderea. 
&. lamarckif M« anniflfrr4?_ (platy), M. cavernosa (colonies of high 
vertical relief) . Algal cover diminishes down the slope in a 
band-like fashion after which another band of unconsolidated 
sediment starts. Another "band" of algae (?) was discerned 
visually from 33 m at about 50 m depth. It is not clear whether 
it was related -bo a change in slope.

SITES ADJOINING ISLANDS

15 min. spot divs between lie de Sud and Lighthouse 
Island-June 27, 1988

Depth: 16 m. Dominant vegetation: T.. testudinum. 
Penicillum spp- , Avrainvillea spp., 2. yentricosa. Udotea sp. 
Sediment consisting of Halimeda fragments. Reef related sponges 
loose on Thalassia bed (e.g., Aoelas sp., £. ferox. S_. aurea). 
Sponges on substrate: A., compressa. I. proteus. £• muta. fi. 
heroorraaheg.. Other invertebrates associated with sponges: £. 
aicrantea, unidentified hydrozoan, juvenile S_. aiqas. g. 
reticulatua, I. esculen^ua r £. tribuloides. S.. costatus. 
Dominant sponge within Thalassia bed was an orange, unidentified 
species.

15 xnin. spot dive between Lighthouse Island and Ti Teal. 
June 27, 1988.

Depth 13 m. Dominant vegetation: I. teatudinum and S.. 
filiforme. Associated algae: £. caoitatus. Avrainvillea sp. 
Common sponges: &. uncnaif era. ^. compressa. £. acanthi folium, X« 
muta. Small coral bioherms consisting of Madracis sp., £. 
radians. ^. aaajciait&s.. Other invertebrates: H. roexicana.

22

algal cover (Lobophora sp.). Isolated, small outcrops with coral 
and sponges. Common sponges: ~. etherea and ~. morchella, 
Petrosia sp. (cryptic, lininq cave ceiling), X. mYtA and~. 
aprica. common corals: H. cavernosa, 2' michelinii, 2' siderea, 
A. ~amarcki, H· annulari§ (platy), H. cavernosa (colonies of high 
vertical relief). Algal cover diminishes down the slope in a 
band-like fashion after which another band of unconsolidated 
sediment starts. Another "band" of algae (?) was discerned 
visually from 33 m at about 50 m depth. It is not clear whether 
it was related to a change in slope. 

SITES AOO'OXNIHG :ISLANDS 

15 min. spot div~ between Ile do Sud and Lighthouse 
Island-June 27, 1988 

Depth: 16 m. Dominant vegetation: 1. testydinum, 
Penicil1um spp., Avrainvillea spp., V. y§ntricosa, Udotea sp. 
Sediment consisting of Iialimeda fraqma.'its. Reef related sponges 
loose on ~halassiA bed (e.g., AgelAs sp., ~. ferox, 2' aurea). 
Sponges on suDstrate: A. compressa, ~. proteus, X. mYtA, Q. 
hemorraghes. Other invertebrates associated with sponqes: ~. 
qiqantea, unidentified hydrozoan, juvenile §. qiqa§, Q. 
~iculatus, ~. esculentus, ~. tribuloides, ~. costatus. 
Dominant sponge within Thalassia bed was an orange, unidentified 
species. 

15 ~in. spot dive between Lighthouse Island and Ti Teal. 
June 27, 1988. 

Depth 13 m. Dominant vegetation: 1. testudinum and ~. 
filiform§. Associated algae: ~. 2apitatus, Avrainvillea sp. 
Common sponges: H. un~lUifer4, A. compressa, ~. acanthifolium, X. 
~. Small coral bioherms consisting of Madracis sp., 2' 
radians, A. aqaricit(~. other invertebrates: H. mexicana. 
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Fig. 7
The green echinoid Lvtechlnua varlegatus was 
found to be particularly abundant In shallow turtle 
grass (Thalasala, tp»tudtoum) beds.

Fig. 8
The asteroid Oreaster retlculatus. Juvenile Indivi
duals were frequently seen within shallow turtle
grass.

Vicente, 1988

, 
III 

Fig. 1 

The green echinoid Lytechlnus varlegatus was 
found to be particularly abundant In shallow turtle 
grass (Thals,sl. te,tudtnum) beds. 

Fig. 8 

The asteroid OreBster retlculatus. Juvenile IndIvi
duals were frequently seen within shallow turtle 
grass. 

Vic ente. 1988 
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Fig. 9 Panoramic view of reef crest on the east coast of Lighthouse Island. 
Dead colonies of Acropgra palmate are standing, suggesting that the 
area has been influenced little by the Impact of storms.

Qoenaga, 1988

Fig. 10 Top of a shallow submerged outcrop showing typical species
associated with this habitat, such as the corals Agarlcta aqarlcltes 
(bottom)and MINepora sp. (see arrows), the octocoraf Briareum 
asbestlnum(aH the finger-like'prelections), and fish, blue chromls, 
wrasses, and damselflsh.

Goenaga, 1988

Fig. 9 Panoramic view of reef crest on the .alt coa.t of Llghthou •• Island. 
Dead colonies of AC[QQQtI Pllmlt, arl .t,ndlng. lugg •• tlng that the 
area ha. beln Inrtulnced Itt .. by the Impact of stonn •• 

Goenaga. 1988 

Fig. 10 Top of a shallow submerg.d outcrop showing typical species 
a.soclated with thl. habitat. such •• the coral. Agarlcla .~arlC'~ 
(bottom) and MIHepor •• p. (.1 •• rrow.), thl octocorll I!!ir ar.um 
albestlnum (all the flng.r-Ilkl· projlctloni), and fI.h, blue chromls. 
wrls •• ,. and dam.IUlah. 

GOlnaga, 1988 



Fig. 11 The soft coral IcBoaorgla. although usually found in deeper water 
or in semteryptte conditions elsewhere in the Caribbean, is common 
in the shallow waters of Ues ArcacNne.

Qoenaga, 1988

Fig. 12 The basket star Astrophvton murteatum was frequently observed 
attached to gorgonttns such as Ptoxaura, sp.

Qoenaga, 1988

Fig. 11 The soft corallcllloSjlorql,- although usually found In deeper water 
or In semlcryptlc conditions elsewhere In the CarIbbHn. .. common 
In the ahalow wat .... uf L.I Arcadlna 

Goenaga. 1988 

Fig. 12 The basket star Astrophyton murlcatum was frequently observed 
attached to gorgonIans auch al eIIxa", ap. 

Goanaga. 1988 



Fig. 13
The axinellid sponge Ectyoplaala ferox.

Fig. 14
Tha chickan lag aponge Xestoapongia tiernevi, 
was commonly found within tho aeagraaa beds 
at aN three lalanda.

Vlcente, 1988
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Fig. 13 
The Ixinellld sponge Eotyopla.la ferox. 

Fig. 14 
The chicken leg .ponge Xesta.pongla tlerneyl , 
wa. commonly found within the .eagra •• beds 
at I' itne leland •• 

Vlcenle, HaSS 



Fig. 15 The blue sponge (Callyspongia fallax), In the center, is a
haploscerid, which sometime* becomes fluorescent. The coral to 
which the sponge Is attached Is the finger coral Porlles porites. 
(f. typlca). Vlcente, 1988

,**=...

Fig. 16 The left arrow points to a tube of the verongid demosponge
Aplvslna lacunosa. Ths right arrow points to a tube of Aaelaa sp. 
This species, although common In deep Caribbean reef habitats has 
has not been deecribed yet. It was found In shallow water (5) 
at Lee Arcadins. Juvenile fish were frequently observed to take 
refuge Ineide the cloacal cavities of tubular sponges In the region.

Vlcante, 1088

'if

Fig. 15 The blue sponge (Callyspongll fallax), In the cents'f , Is a 
haplolcerid, which lometlm,. become. fluore.cant. 'rhe coral to 
which th" Iponglt Is attached II the finger coral Po rile. eorltes. 
(t. typic a). Vicente, 1988 

Fig. 1 e The laft arrow points to a tube of the verongld demolponge 
Aply,ln. lacuna... The right arrow point. to a tube of Ag.'aa Ip. 
This specl •• , although common In d.ep Csrlbb.ln re.f habitat. hll 
hal not baan deecrlbed yet. It WI. found In ahallow wlter (15) 
It Lei Arcldln •• Juvonlle fllh were frequently ob.erved to tlke 
refuge Inalde the cioicil clvltle. of tubular apongea In the region. 

Vlcante, 1988 
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Fig. 17 Fig. 18
Two specimens of Nipnatea dlgltaKa. This apaclas la vary common on aeagraas beds aa well aa in 
reef habltata at an deptha batow 1m (n Lea ArcacHna. Invartabrataa (a,g. polychaetea) and flah 
(pomacanthlda) fa«cl or utNte* tha aponga aa rafug« (a.g.orabt Staoorynchua aettcomia and Dromjdla 
antillgnaja). Glganttom In ti sUattlii la unuaual at ah*Now daptha wrtWn tha Caribbean.

Vlcanto, 1988

lit

Fig. 17 Fig. 18 
Two cpeclmens of Nlphate! dlgltalfl. Thla sp.cl." la v.ry common on sea grass beds as well as In 
ree' habItats at an deptha below 1m In Lea Arcldlna. Inv.rt.brlte. (e~g. polychaetes) and fish 
(pomaclnthlda) fHd or ulMze t .... aponge I' refuge ( •• glorlbe 8t!!'!O!lnchul ,.tfcornfa and Qromldla 
antltlen,,''!). Glgantlara In Ii. digit ... II unulual at lhalow depthl within the Caribbean. 
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APPENDIX I. LEGEND FOR STATIONS
f
STA STATION DESCRIPTION

1 Lighthouse Island-East-June 15, 1983
-from the reef flat (close to shore) to about 140 m 
offshore

2 Lighthouse Island-East-June 16, 1988
-on offshore coral outcrops that are separated from 
Station 1 by deeper area

3 Lighthouse Island-East (deep)-June 16, 1988
-deep Thalassia bed with small coral algal assemblages

4 Lighthouse Island-East (1 m deep)-June 17, 1988
-reef crest in the vicinity of dumped cement sacs 
leeward of Sta. 2

5 Lighthouse Island-East (4 m deep)-June 17, 1988
-Thalassia bed directly south of Sta. 4

6 Lighthouse Island-West Northwest-(.1-6 m deep)-June 17, 1988
-Thalassia bed and shallow coral outcrops W-NW of 
island

7 Lighthouse Island-North (1-5 m deep)-June 17, 1988
-Thalassia bed with coral outcrops in the eastern 
portion of northern bay

8 Ti Teal-Northwest (13 m deep)-June 18, 1988
-deep Thalassia bed

9 Ti Teal-Northwest (6-15 m deep)-June 18, 1988
-deep coral outcrops

10 Ti Teal-East (.3-13 m deep)-June 20, 1988
-from reef flat to deep seagrass bed

11 Ti Teal-West (.3-9 m deep)-June 22, 1988
-from reef flat to deep seagrass bed

12 He de Sud-East (.3-13 m deep)-June 23, 1988
-from reef flat to deep patch reefs

13 Recifs Arcadins (fishing banks)(4.8-21 m deep)-June 28,1988
-deep seagrass bed (£. testudinum and §.. f11 iforme) 
with coral outcrops

14 Shelf edge-west-northwest of Les Arcadins-(33 m deep)-June 
26, 1988

-shelf edge sloping 10-20'
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APPENDIX J:. LEGEND FOR STATIONS 
t 
STA §TATION DESCRIPTION 

1 Lighthouse Island-East-June 15, 1988 
-from the reef flat (close to shore) t(,) abou-:' 140 m 
offshore 

2 Lighthouse Island-East-June 16, 1988 
-on offshore coral outcrops that are se:parated from 
station 1 by deeper area 

3 Lighthouse Island-East (deep)-June 16, 1988 
-deep Thalassia bed with small coral algl'al assemblaqes 

4 Lighthouse Island-East (1 m deep)-June 17, 19,98 
-reef crest in the vicinity of dumped Cel\'llent sacs 
leeward of Stao 2 

5 Lighthouse Island-East (4 m deep) -June 17, 19818 
-Thalassia bed directly south of sta. 4 

6 Lighthouse Island-West Northwest-(.1-6 m deep)-June 17, 1988 
-Thalassi~ bed and shallow coral outcrops W-NW of 
island 

7 Lighthouse Island-North (1-5 m deep)-June 17, 1988 
-Thalassia bed with coral outcrops in the eastern 
portion of northern bay 

8 Ti Teal-Northwest (13 m deep)-June 18, 1988 
-deep Thalassia bed 

9 Ti Teal-Northwest (6-15 m deep)-June 18, 1988 
-deep coral outcrops 

10 Ti Teal-East (.3-13 m deep)-June 20, 1988 
-from reef flat to deep seaqrass bed 

11 Ti Teal-West (.3-9 m deep)-June 22, 1988 
-from reef flat to deep seagrass bed 

12 Ile de Sud-East (.3-13 m deep)-June 23, 1988 
-from reef fl~t to deep patch reefs 

13 Recifs Arcadins (fishing banks) (4.8-21 m deep)-June 28,1988 
-deep seagrass bed (~. testudinum and ~. filiforme) 
with coral outcrops 

14 Shelf edge-west-northwest of Les A~cadins-(33 m deep)-June 
26, 1988 

-shelf edge sloping 10~20· 

29 

IIJ)-



APPENDIX H.

GQRftlS (SdJERKHnNIAf GQRGONACEA AND h 

1234
SCLESSCTINIA

A^J | Uf K V iHH 1 ! 1 "^1*!

S.michelinii x x
M.decactis
M.TPirafrUJS XXXX

AdCFOREQAE
A.palmata x x
A.cervioornis x x
A.prolifera

AGARIdDAE
A. acwrici't0'* xxxx
A.tenuifolia x
A.lamarcki x
A. f raailis x
-L. cucullata x

SHERASflKEIDftE
S.siderea x x x
S. radians x

PCRTTIDAE
P.porites x x x
P.branneri x
P.astreoides xxxx

EAVIIDH3
F.fraqum x x
D.stricrosa x
D. labyrinthvf ormes x
M. areolata ( f . areo) x x
M. areolata ( f . mayo) x
C.natans x
M.cavernosa x x x
M.annularis xxxx
S.bournonii x

MEANDRMEDAE
M.meandrites x
D.stokesi x
D. cvlindric1 ls x

MDSSm&E
M.anqulosa

HaRDCORAZZsIfl) OBSERVED AT EACH

5 6 7 8 9 10

XXXXX
X XX

X X

X
X

X X XX X
XXX XX

X XX
X X

X

X X X X X X
X

XX XX

xxxxx

XX X
X X

X X XX
X

X X
X XXX

XXX XX

X X
XXX

X
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X
X
X

X
X
X

X
X
X

X
X

X

X

X
X
X
X
X
X
X
X

X
X

-

12

X

X

X
X

X

X

X
X

X

X

X
X
X

X

X X
X
X

X

X X

X

X 

X

X

X 
X 
X 
X 
X 
X 
X

X

X 
X

.. ... 

APPENDIX II. 

CCRAIS (sc::u:RlCl'INIA, ~ AND~) 0BSmY!D AT EAaI Sl'l'E 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
SCLERN:I'INIA 

~ 
.§. mich~in:i.~ x x x x x x x x x x x 
M.decactis x x x x x 
i.mirabilis x x x x x x x x x 

A(3)IUmlAE 

~.paln!ata x x x x x 
~. cervioornis x x x x x x 
~.prolifera x 

AGARICIDt\E 
A. agaricites x x x x x x x x x x x x 
~.tern.rl,o;J.ia x x x x x x x x 
A.lamarcki. x x x x x x x 
b.fragilis x x x 
-~. cucu11a1:=a x x x x 

S~ 
.§.siderea x x x x x x x x x x x x x 
.§.radians x x x x 

1aUTIDAE 
F.porites x x x x x x x x x x 
,F.branneri x 
F. astreoides x x x x x x x x x x x x 

nVIIIl\E 
K·fragum x x x x x x x x 
.Q. strigosa x x x x x 
.Q.labvrinthvfonnes x x x x x x x x 
H. areolata (f .areo) x x x x x 
H. areolata (f • mayo) x x x 
~.natans x x x x x 
M.cavemosa x x x x x x x x x x 
i1. annularis x x x x x x x x x x x x x 
§.boumonii x x 

~ 
M.mean:irites x x x 
:Q.stokesi x x x x x x 
.Q. cylirgricus x x x 

KlSS~ 

H·amulosa x 
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Soolynda sp.

I.sinuosa(f.sinu) 
I .sinuosa (f.ntult) 
M.laroarckiara 
M.ferox

CMHQEHXIUDRE
E.fastiaiata
I-

1 
x
X

2 
x
X

4 
X

X 
X

7 
X 
X 
X

8 9 

X

10 11
X

X 
X

X
13 14

X

X 
X

G.ventalina 
G. flabellum 
Eunioea sp.

P.aroericana 
P.acerosa 
B.asbestinum 
Pseudoplexaura sp. 
PterQerortr^a sp» 
I.schramii 
unid. aoraonian

HWPDCORJ&LIA

M.conplanata 
M.alcicornis 
S.rosaceus

X 
X

X 
X 
X

X 
X

X 
X

X 
X X

X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X

X 
X 
X 
X

X 
X

X 
X

X 
X

X 
X

X

X 
X

X

X 
X

X 
X 
X

X 
X X

X 
X

X 
X

X 
X

X 
X
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Scolvmia sp. x 
1 2 3 4 !j 6 7 8 9 10 U 12 13 14 

l.~osa(f.~) x x x x x 
l.sinuosa(f.~) x x x x x x 
H·l,amarckiana x x x x 
H·fe;ox x 

CAmroPHnUDAE 
~. :astig1~ta x x x x x x x 
l'.au;rea x 

G:)Ia)NACEA 

E;. car~:!2baeorum x x x x x x 
$i. ventalina x x x x x x x x x 
$i. flabellum X 
Eunicea sp. X X 
i·hancmalla X X X X X X X X 
i. americana X X X 
F·aceJ:9Sa X x X X 
~. asbestinum X X X X X X X X x 
Pseudoclexaura sp. X X X X X 
pterOaOm1A sp. X 
1. schraJnii X X X 
YniS.:. gOl:g'onian X 

HYDRXORALLl'A 

H. COlifDlanata X X X X X X X 
H. alcicomi§ X X X' x X X X 
~.rosaceus X X 
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AEEENDIX HI. SKMsES GCHMCN AT EACH SfTKTKK

SrEdJeS

Cliona aprica 
Cliona delithrix 
Aplysina sp. 
Aplysina fist*1"! ^yis 
Aolvsina laeunosa 
Aplvsina archeri 
Aplvsina cauliformjg 
Veronenila ardis 
Veronqula aiqantea 
Acrelas schmidtii

123456789 10 
xx- x x

X XX X X 
X XXX XX

12 13 14

X 
XX

X
x

XX 
XX

disar
Aqelas sp. 
Ectoplasya f erox 
iotfochota 
Spinosella
Amohliti«3on vlridis

XX

Spinosella plicifera

Callysponaia eschrichti 
Homaxinella rudis

Xestosponcria itmta 
Papdaros acanthif oliup 
Mycale laxissima 
Mvcale laevis 
Tethya crypta 
Erylus f ontosus 
Nihates

XXX 
X X 
X

X
X X
X

X X 
X

X X 
XXX

X X 
X 
X

X 
X 
X 
XX

X 
X

X 
X

X 
X

X 
X

X 
X

X 
X 
X

X 
X

X 
X 
X

X 
X

X

X X 
X X

X 
X

Niphates aroorsha 
Neofibula^a nolitanoere
Desanapsapia anchora^a

Geodia neptuni 
Ircinia strobilina

X X 
X
X X 
X X

X 
X

X X

X X

X 
X 
X 
X

X 
X 
X 
X 
X 
X

X 
X
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APmmIX m. SJ:QGES CX'IHB AT EAaI S'lM'ICIf 

Sl?1OC!IES 

1 2 3 " 5 6 7 8 9 10 U 12 13 14 
~thQ§iamellA varians t. var. x X· x x 
AnthQ§1amellA varians f!. :inc. x x x x x x x 
Cliona aprica :c x x x x x x 
~liona delithr~ x 
Aplvsina sp. x x x 
AJ:)l~ina fistula:ri~ x x x x 
AJ:)l~ina l§cunosa x x x 
&!J.~ina m:her~ x x x 
Ae.mim ~Yl;i.f2rmil x 
Veronaula ardis x 
Verongu.lia giaantea x x 
Agel§ schmig;i~ x x x x 
Aqely cl~thrOdes x x x x x 
Agelas c1ispar x x x 
Aaelas sp. x x x 
Ectgalam ferox x x x x 
iotrochota 12irotullata x x x x x 
eeinosellia vaginaJ.~ x x x 
Alrmimedon yj.1:'iQi~ x 
Amph.imedon o:tii')res~ X X 
~ibrochalina vasculm x 
~inoseUa :elic;i.fera x x x 
calJ.~iia fall~ x x 
callysp;mgiia esc::hrich;1 x x 
Homaxinella rudis x x 
XestosoonaiA t;i.emeyt x x 
Xest.os;Qng~~ muta x x x x 
PaOOaros aganthi-:'olMw x x x 
MYcall laxi~§!ilna x x x x 
Mvcale liaevis x 
Tethva crypta x x x x x 
Eryl.us fonrpsus X X X X x 
H;i.t>hates diaital;i.§ x x 
H;i.:eM1:es erect:a x 
Hiphates mrQroha x 
Noo:ibulm;:iia nol;i.tangere x x X 
~tlSaJ'IUTIa anchorata x 
OlQndrillia nuculia x x x x x x 
Monanehora un:n1i.fIn x x 

. Geodia neptuni. x x x x 
J;~ini~ st.roD11ina x x x x x x 
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lrcinia canpana 
evunachlra allQC1ada 
SmenoERxmqia aurea 
(W;ppc~tlOmia sp.) 
Spheciosoongia vesparium 
Sporgia sp. 
Teichaxinel.la nprchella 
Ulesa tunicularis 
Ailochroia crassa 
'lhalysias juniperina 
inflattila sp. 
Plakort:is balkhondroidg 
OVSidea !theria 
Petrosia sp. 
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r
APHMHX 17. HfflCIOGENEnC LIST OF CBSBEWED ORGANISMS (I 
AUtHMETIC&LUf WHKEN 3XX&)

ARE ARRAN33D

Gyranosperma (seagrasses)

Algae 
Green algae

SvTiraodi.uni

Oodium sp.
Hailureflp sp*
Halimeda opuntia 
H^ jjMx^a jjvgCTigg^^
Penicillus caitatus

Brown algae

Red algae

Porifera (sponges)

sp.
Dictyota sp. 
.Dictvota dentata

sp. 

Turfainaria turfainata

Galaxaura fastiqiata 
laurencia sp.

Aaelas ccnpressa
Aaelas schmidti
Anthosiqmella varians incrustans
Anthosiqmella varians varians
Callvstxanaia fallax
Chondrilla nucula
Cliona aprica
Ectyoplasia ferox
Ervlus fomcsus
Horaxinella rudis
Ictoochota birotulata
I. proteus
Ircinia strobilina
Neofibularia
Nithates
2- hemorraedi____ 

acanthifolium
vaginalis 

Veronoula qigantea 
Xestosponqja
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APPE2UDX xv. ~c UST OP otSERV!D CIQHISIS (SP.EX:!llS ARE ARRAII3) 

AI.HJABErIc:::AIU WI'.IHIN 'mCA) 

~ (seagrasses) 

Algae 
Green algae 

Brcwn algae 

Red alqae 

Porifera (sponges) 

SVrimodi3D filifo;me 
'lhalUSia tesb".1inym 

COd!um sp. 
HAlilnec1a ap. 
HaljmQn s:pmtia 
HaliP"'" :incrassata 
Penicillus eapitatus 
Valonia ventrioosa 

Avrainviella sp. 
Dictyota sp • 
. Dictyota dentata 
Id:x:dlora yariegata 
Pad:ina sp. 
Sarqassum sp. 
'I\u:binaria turbinata 

Galaxau;ra fastigiata 
taurencia sp. 

Aae1as clathrodes 
Agelas oarpressa 
Agelas schmidti 
Anthosigmella yarians incrustans 
Antbosigmella varians varians 
callyscorgia fallax 
Qpndrilla nucul.a 
Cliona apriea 
Ectv9pl.asia ~ 
Erylus formosw; 
Hanoxinel.la ~ 
IQtrochota l:!irotulata 
1. proteus 
Il:9inia strobilina 
Neofibularia noli1:angere 
Nit!hates digibJ is 
Q. henpmghes 
pmj?!T'9' acanthifolium 
Spinosella vaainalis 
Verorpula qigantea 
Xes't:a?POnaia ~ 
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Hydrocorallia (fire coral or hydrocorals)
Milleoora alcicornis 
Milleoora conplanata

Scleractinia (stony corals)

Gorgonacea (soft corals)

rosaceus

Acropora paJjiata 
Actopora cervicornis 
Acropora prolifera 
Aoaricia agaric: .tea 
Agaricia fraail:.
Aaaricia lamarcki
Aoaricia tenuifolia
Oolpophyllia rattans
Dendroovra cylindrus
Dichocoenia stdkesi
Diploria strioosa
Diploria labvrinthifonais
Eusmilia fastiqiata
Favia fraqum
Isophyllia sinuosa (t, sinuosa)
Isophvllia sinuosa ,ff . multifloral
Leptoseris cucullata
Madracis mirabilia
Ma^racis <jgcacti?
Manicina areolata (f . areolata)
Manicina areolata (f . roayori)

Montastrea annular is

anetulosa 
Mycetcchyllia ferox 
Mvcetophvllia lamarckiana 
Porites oorites 
Poritea branneri 
Porites astreoides 
Soolynda sp.

Solenastrea bournoni 

Tubastrea aurea

Briaerum asbestinum 
Ez^tiiiixii^xxij-Up czLtripfto 
Eunicea sp. 
Goreronia flabellum 
Goroonia ventalina 
Icilloqorqia schramii 
Plexaura homcnalla
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Hydrocorallia (fire coral 0:- hytlrocorals) 
Millepora alcicomis 
Millepora $Xl1Planata 
Millepora sgn.t!'T?'M. 
stvlaster rosaoeus 

Scleractinia (stony corals) 

Gorgonacea (soft. oorals) 

Acrcpora pallnata 
Acropora ceM.comis 
Acropora prolifera 
pParicia agaricites 
A;arWia tragilis 
Agaricia lamarcki 
hlaricia tenuitolia 

. Qllpc:!!jirlllia Mtans 
eemroma cylirm;us 
Dichocoenia stokesi 
Diploria strigosa 
Diploria labyrinthifomis 
Eusmilia fastiqiata 
~ fragum 
lsochyllia !linuosa, (f. sinuosa) 
lsophyllia sinuosa ,ff. Dll'tiflora) 
Ieptoseris cucullata 
Madracis mirabUili 
Madragis decactis 
Manicina a;eolata (f. areolata) 
MMicina areo].ata (f. mvori) 
~ TlIMrrlritefz 
Monta.&rea annularis 
M:?ntastrea cavemosa 
~ angulosa 
Myoetophyllia ~ 
Myc:etophyllia lamarckiam 
Porites porites 
Porites branneri 
Porites ast;eoides 
SCOlymia sp. 
siderastrea radians 
Siderastrea siderg 
SOlenast;ea 1xmDoni 
~ midlel.imi 
'l'I.ll?ast.;aa AYm.I 

BriAerum asbestinum 
Eryt:hrepodium caribaeol:\1m 
Eun:i.cea sp. 
Gorgonia flabellum 
Gorgonia vental,ina 
Icillogorgia schramii .' 
Plexaura. hcm:rnalla 
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Pseudoplexaura sp.

sp.

Actini»ria (anemones)
Barthplcnea armulata
^^T*w4iv1 *^*P^*4 fl PffA 4VS Wft* AA

sanctithonae

Zoanthidea (colonial anemones)
Palythoa caribaea 
Zoanthus sociatus

Corallimorpharia (coral-lilce anemones)
Phodactis sanctithonae

Antipatharia (black corals) 

Echinoidea (sea xorchins)

Crinoidea (sea lillies)

Holothuroidea (sea cucnnbers)

Polychaeta (segmented worms)

Mollusca (snails)

Crustacea

Stichopathes sp.

Diadema antillarum 
Echincmetra lucunter 
Ecb^ncnetxa viri'Ais 

t^rO11 ̂ 1 oides

Holothuria thomasii

Hermodice carunculata

Strontous gigas 
Stronibua puailis 
Strombus costatus

Panulirua arenas 
Panalirus auttatus

36

Actini"'r.ia (anemones) 

zoanthidea (colonial aneDaleS) 
Pal,ythoa 71l?M., 
Zoantbus sociatus 

COrallwrpharia (coral-like ane.nr:mes) 

Antipatharia (black corals) 

Echinoidea (sea urchins) 

crinoidea (sea lillies) 

Holothuroidea (sea CUCl"1nbers) 

Polychaeta (segmented WOl:lDS) 

Mollusca (snails) 

O::ustacea 

Rbo:1actis sanctl.tbanae 

stiehgpathes sp. 

Diadema antUlorum 
Ec::hinanetrA lucunter 
F&hinanetra viridis 
Euc1W!ris trfr!uloides 
Lyt.echinus yariegatus 
Trirrev;tes escul.entus 

Nemaster sp. 

Holot:burla tbanasii 

Hmpdice carunc::ulata 
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1
AHHENDIX V. £BELZHDOBY SYSTEMATIC SWKFSl UST OF SPGNGES 

AT IBS ARCM3EMS

1 Hiylum Forif era Grant 1836
2 Class Deoospcngea Sollas 1885
3 Subclass Ceractincnorpha Levi 1953
4 Order Dictyoceratida Minchin 1900
5 Family Spongiidae Grav 1867
6 Spcngia tubulifera Lamarck 1814
7 Spcngia sp. Liime 1759
8 Family Thorectidae Berquist 1978
9 Hyrtios proteus D&M 1864
10 Ircinia felix D&M 1864
11 Ircinia strcbilina Lamarck 1816
12 Ircinia campana Lamarck 1816
13 Oligoceros hemorrhages de Laubenfels 1936
14 Smenospcngia aurea Hyatt 1875
15 Family Dysideidae Gray 1867
16 Dysidea etheria da Laubenfels 1936
17 Order Dendrcoeratida Minchin 1900
18 Family Aplysillidae Voemaer 1883
19 Aplysilla glacilis Merejkowsky 1878
20 Order Verongida Berquist 1978
21 Family Aplysinidae Carter 1875
22 Aplysim fistularis D&M 1864
23 Aplysina -f istularis f. insularis D£M 1864
24 Aplysina fulva Pallas 1776
25 Aplysina archeri Higgin 1875
26 Aplysina lacunosa Pallas 1776
27 Aplysina caulifoxnis Carter 1882
28 Verongula rigida Esper 1794
29 Verongula gigantea Hyatt 1875
30 Verongula ardis de Laubenfels 1950
31 Family Aplysinellidae Berquist 1980
32 Pwseudoceratina crassa Hyatt 1875
33 Order Haplosclerida Topsent 1928
34 Family Haliclcnidae de Laubenfels 1932
35 Haliclona hogarthi Hechtel 1965
36 Haliclona molitba de Laubenfels 1949
37 Family Niphatidae van Soest 1980
38 Amphijnedcn ^"^wpiiggsa D&M 1864
39 Amphimadcn viridis D&M 1864
40 Niphatea erecta D&M 1864
41 Niphatea digitalis Lamarck 1814
42 Cribrochalina vasculum Lamarck 1814
43 Family Callyspcngidae de Laubenfels 1936
44 Callyspcngia faUax D&M 1864
45 Spinosella vaginalis Lamarck 1814
46 Spinosella plicifera Lamarck 1814 

V. (CCNUNQED)
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A1:"PmIlIX V. ~ SiS'lDWI.'J:C SP1iJ:1 FS usr OF SJ.:aUS 
(OTla,rm AT US AlDIlINS 

A 

~ Etiylum POHfera Grant 1836 
2 Class ~ Sollas 1885 
3 SUbclass Ceract:i.naDorpha IBvi 1953 
4 order Dictyoceratida Milrlrln 1900 
5 Family SpoD;Jiidae Grav 1867 
6 Spcn;Jia tubulitera lamarck 1814 
7 Spcn;Jia sp. Linne 1759 
8 Family 'lborectidae Berquist 1978 
9 Hyrtios proteus D&M 1864 
10 Ircinia felix O&M 1864 
11 n:cinia strobilina I.amarck 1816 
U n:cL"lia ampana Lamarck 1816 
13 01igtXm'OS hemonhages de Iaubenfels 1S-36 
14 SItIencSpa'1qia aurea Hyatt 1875 
15 Family Dysideidae Gray 1867 
16 Dysidea etheria de Iaubenfels 1936 
17 Order DerDroceratida Milrlrln 1900 
18 Family AplysUlidae Vosneer 1883 
19 AplysUla glacil.is Merejkowsky 1878 
20 Order Vetar;Jida Berquist 1978 
21 Family Aplysinidaa carter 1875 
22 AplysiM fistularis O&M 1864 
23 Aplysina 'tistularis t. insularis D&M 1864 
24 Aplysina fulva Pallas 1776 
25 Aplysina archeri Riggin 1875 
26 Aplysina lac::uncsa PallM 1776 
27 Aplysina caulitomis carter 1882 
28 Vertn;JUla rigida Fsper 1794 
29 Verc:IV3'lla qigant:ea Hyatt 1875 
30 Verc:IV3'lla amis de Iaubenfels 1950 
31 Family Aplysinallidaa BeJ:quist 1980 
32 Pt.l'se .. dooaratina c:rasaa Hyatt 1875 
33 Order Haplosclerida Tq;lsent 1928 
34 Family HaliclaUdaa de I.auben:fels 1932 
35 Haliclona hcgarthi Hedltel 1965 
36 HaliclCl1l!L D)litba de Iaubenfels 1949 
37 Family NiP1at:idaa van Soest 1980 
38 ~ <Xq)te&Sa O&M 1864 
39 ~ viridis D&M 1864 
40 NiP1atas eract:a O&M 1864 
41 Niphat. digitalis I.amm:k 1814 
42 crilm:x:halina vasculum I.amarck 1814 
43 Family callyspc:n'3idae de Iaubenfels 1936 
44 ca.uyspc:tl'X3ia tallax O&M 1864 
45 Sp.inose'la vaqinalis I.amarck l814 .' 
46 Sp:inosella plicitera Iamal:ck 1814 
A1:"PmIlIX V. (CXIf'l'llIlm) 
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47 Callyspongia eschrichti D&M 1864
48 Family Petrosiidae van Soest 1980
49 Xestflepongia nuta Schaddt 1870
50 Xestoepcngia tierneyi de laubenfels 1953
51 Petrosia peUasarca de laubenfles 1934
52 Petrosia sp.
53 Family Oceanapiidae van Soest 1980
54 Pellina nodosa George & Wilson 1919
55 Pellina carbonaria Lamarck 1814
56 Order Poeciloaclerida Topsent 1928
57 Family Mycalidae iHnfflyck 1905
58 Mycale laevis Carter 1882
59 Mycale laxissima D&M 1864
60 Mycale sp.
61 Family Esperiopsida
62
63
64

anchorata Carter 1882
Xotrochota birotulata Higgin 1877 
Ksnanchora tmguifera de Laubenfels 1953

65 Family Clathriidae Hentschel 1923
66 Pamdaros acanthifolium
67 Neofibularia nolitangere D&M 1864
68 Family Micxocionidae Carter 1875
69 Ohalysias juniperina D&M 1864
70 Order Halichcn3rida Vosmaer 1885
71 Ulosa funicularis Rutzler 1981
72 Sublcass Tetractinomorpha Levi 1953
73 Order Axinellida Levi 1955
74 Family Axinellidae Carter 1875

Ptnocaulis walpersii D&M 1364 
Teichaxinella morchella Wiedenmayer 1977 
Pseudaxinella lunaecharta Ridley & Dendy 1886

75
76
77
78 Family Raspailiidae Hentschel 1923
79 Ectyoplasia ferox D&M 1864
80 Family Agelasidae Verrill 1907
81 Agelas dif^nr D&M 1864
82 Agelas schmidt Wilson 1902
83 Agelas oonifera Schmidt 1870
84 Agelas sceptrum Lamarck 1815
85 Agelas clathrodes Schmidt 1870
86 Order Hadromerida Topsent 1894
87 Family Clionidae Gray sensu de laubenfels 1936
88 Cliona aprica f. profunda Pang 1973
89 Cliona aprica f. aprica Fang 1973
90 Cliona delitrix Pang 1973
91 Family Spirastrellidae Ridley & Dendy 1886
92 Anthosigmella varians f. varians D&M 1864  
93 Anthosigmella varians f. incrustans D&M 1864 
APF*NDZX V. (CCNTINOED)
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47 caJ.lyspcrqia esc:hric:hti D&M 1864 
48 Family Pel:J:oaii.dae van soest 1980 
49 xest.cepcDJia l1Ilta SChmidt 1870 
50 xestospcD;Jia tiemeyi de Iauben:feJ.s 1953 
51 Petrosia peJ.lasaxca de Iaubenfles 1934 
52 Petrosia sp. 
53 Family OCeanapiidae van soest 1980 
54 Pellim nodosa George " wil.sa1 1919 
55 Pel.lina ca'd:x:mria I.amm:ck 1814 
56 Ol:der PoeciloacJ.erida 'lq:lGent 1928 
57 Family Mycal.!dae ImxIbeck 1905 
58 Mycale laevis carter 1882 
59 Mycale 1axissima ~H 1864 
60 Mycale sp. 
61 Family Fspericpsidae 
62 . T)!tsrnapsa1Dna mx:hcrata carter 1882 
63 XoI.:rochot:a bimtulata Higgin 1877 
64 }-;"lW'1C'hora tm3Uifera de laubenfels 1953 
65 Family Cl.athriidae Hentschel 1923 
66 Pan:3arca acanthifo1itDD 
67 Neot.ibJ.laria 1'I01itan;era D&H 1864 
68 Family Mil':t'OCiaUdae carter 1875 
69 'lha1.ysias jlD'liperina D&M 1864 
70 Order Halichr....~ VOSIMer 1885 
71 Ulesa tuniC!..ll.aris Rutz1er 1981 
72 SUblcass Tetract:.inalm];ila Isvi 1953 
73 Order Axinellida Isvi 1955 
74 Family A:d.nel.1idae carter 1875 
75 Ptilocaulis walpersii D&M 1964 
76 Teichaxinel.la nmd1eJ.la Wiedenmayer 1977 
77 Pseudax:lnella 1l.1M8C'llarta Ridley " Den:1y 1886 
78 Family P.aspailiidae Hentschel 1923 
79 &:tycplasia terax D&M 1864 
80 Family Aqelasidae Verrill 1907 
81 Aqelas dispsr D&M 1864 
82 Aqelas schmidt Wil.sal 1902 
83 Aqelas ocnifera Schmidt 1870 
84 Aqelas scept.rum I.amarck 1815 
85 Aqelas clathrodes SChmidt 1870 
86 Order HadraDerida 'l'qJsent 1894 
87 Family CliaUdae Gray sensU de laubenfels 1936 
88 Cliam aprica t. protun::ia Parq 1973 
89 Clicm aprica f. apnea Parg 1973 
90 c;Liam delitrix Pan; 1973 
91 Family SpirastrellidH Ridley & De:rxiy 1886 
92 Anthosigmella varians t. varians D&M 1864 
93 Anthosigmella varians t. :incrustans D&H 1864 
AP.F""NDIX V. (CXJfl'lHJED) 
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1

94 Sphaciospongia vespsrium lanardc 1814
95 Family Tethytiaa Gray 1867
96 Tethya crypta de Laubenfels 1949
97 Family Qiondrosiidae Schulze 1877
98 Chondrilla nucula
99 Order Choristida Sollas 1880 
lOOFamily Geodiidae Gray 1867
101 Geodia (papyracea)
102 Geodia neptuni Sollas 1886
103 Erylus formosus Sollas 1886 
104Family Craniellidae de laubenfels 1936
105 Cynachira alloclada Uliczka 1929
106 Cynachira sp.
107Subclass Kdnoaclercinorpha Levi 1953
108 Plakortis halichcndroides Wilson 1902
109Class Calcarea
llOOrder Clathrinida
lllFamily Clathrinidae Minchin 1898
112 Clathrina coriacea Montagu 1814

39
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94 Spha:icspc:n:;ia vespa.rium Iama1:ck 1814 
95 Family Tet:hydaa Gray 1867 
96 Tethya cz:ypta de Iaul:lenfeJ.s 1949 
97 Family Olon:lrosiidae Schulze 1877 
98 Cll.ax'irUla nucula 
99 order Choristida SOllas 1880 
100Fcmlil.y Geodiidaa Gray 1867 
101 Gecdi a (papyracea) 
102 Geodia neptuni SOllas 1886 
103 Etylus tOl:llDNS SOllas 1886 
104Family Craniellidae de Iaubenfels 1936 
105 Cynac:hira alloclada Uliczka 1929 
106 Cynac:hira sp. 
107SUbclass HrmoacleJ:~ Levi 1953 
108 P1akcrtia halichcn:1roicms Wilsa'1 1902 
109Class Ollcaraa 
llOorder Clathrinida 
11lFamily Clathrinidae Minchin 1898 
112 Clathrina ccriacea Mantagu 1814 
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II. THE FISHERIES SURVEY 

A. Approach

In order to define the principal physiographic areas of 
the reef at each site, a transect running perpendicular to the 
shoreline was set down from the reef crest to a depth of 
approximately 20 m. General observations of the physical and 
biological structure of the reef were recorded, including depth, 
predominant coral assemblages and structural formations. From 
this initial observation the main habitats in the reef were 
identified and qualitatively described in terms of its physical 
dimensions and biological characteristics. The principal 
habitats studied were: (1) the reef crest/ Acropora palmata zone, 
(3) shallow patch reefs, (4) deep patch reefs, and (5) 
coral/sponge bioherms. Qualitative descriptions of predominant 
fish assemblages were performed in order to relate species with 
particular types of habitats within the reef. A complete list of 
diurnal, non-cryptic species of fish was prepared for each 
habitat, at each site, from random swim surveys of 30 minutes. 
This list was supplemented by additional records of species in 
quantitative surveys.

B. Methods

Fish diversity was addressed using information on total 
number of species and the relative abundance of each species in 
the sample. The Shannon-Wiener index (H 1 ) was used as a 
measurement of diversity since it is relatively independent of 
sample size (Bowman el; al, 1970) and its proportionality approach 
reflects community structure (McErlean et al. 1973; Kdmmel, 
1978). The Shannon-Weiner index is obtained ass

H'
pi pi

where Pi is the proportion of the number of individuals of the 
i species to the total number of individuals ( ) in the 
population (sample).

Species and individuals were visually recorded underwater, 
using SCUBA gear along 10 m transects, including all individuals 
within one meter of each side of the transect line. In 
relatively small and/or high vertical relief structures, such as 
those common in coral/sponge bioherms and shallow patch reefs, 
the approach was to count the total number of species and 
individuals and circumference of the reef as an approximation of 
the reef surface area. Fish abundance was obtained by dividing 
the number of individuals by the total surface area of the reef 
surveyed and is reported as individuals per m . This makes 
intercomparisons between different habitats and sites possible.

II. THE FISHERIES SURVEY 

A. Approach 

In order to define the principal physiographic areas of 
the reef at each site, a transect running perpendicular to the 
shoreline was set down from the reef crest to a depth of 
aplproximately 20 m. General observations of the physical and 
biological structure of the reef were recorded, including depth, 
predominant coral assemblages and structural formations. From 
this initial observation the main habitats in the reef were 
identified and qualitatively described in terms of its physical 
dimensions and biological characteristics. The principal 
habitats studied were: (1) the reef crest/ Acropora palmata zone, 
(3) shallow patch reefs, (4) deep patch reefs, and (5) 
coral/sponge bioherms. Qualitative descriptions of predominant 
fish assemblages were performed in order to relate species with 
particular types of habitats within the reef. A complete list of 
diurnal, non-cryptic species of fish was prepared for each 
habitat, at each site, from random swim surveys of 30 minutes. 
This list was supplemented by additional records of species in 
quantitative surveys. 

B. Methods 

Fi~h diversity was addressed using information on total 
number of species and the relative abundance of each species in 
the sample. The Shannon-Wiener index (H') was used as a 
measurement of diversity •. "nce it i.s relatively independent of 
sample size (Bowman ~~, 1970) and its proportionality approach 
reflects community structure (McErlean ~ Al, 1973 ~ K;Lmmel, 
1978). The Shannon-Weiner index is obtai~'led as: 

H' .<n 
.-1 i-1 Pi Loge pi 

w~Rre pi is the proportion of the number of indixiduals.of the 
i species to the total number of individuals ( ) in the 
population (sample). 

Species and individuals were visually recorded underwater, 
using SCUBA gear along 10 m transects, including all individuals 
within one meter of each side of the transect line. In 
relatively small and/or high vertical relief structures, such as 
those co~~~ in coral/sponge bioherms and shallow patch reefs, 
the approach was to count the total number of species and 
individuals and circ\tmference of the reef as an approximation of 
the reef surface are2L. Fish abundance was obtained by dividing 
the number of individuals by the total surfac~ area of the reef 
surveyed and is r(!ported as individuals per m. This makes 
intercomparisons between different habitats and sites possible. 
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Ichthyofaunal similarities in species composition were 
obtained using the similarity index derived by Sorenson (1948), 
where:

S - 2 C / (A+B),

C is the number of species in common, A is the total number of 
species at site (or habitat) A, and B is the total number of 
species at site (or habitat) B. Similarity in terms of the 
relative abundance of fish species at the different habitats and 
sites was determined by cluster analysis, using the Czekanowsky 
coefficient (Bray and Curtis, 1957; Stoner, 1986). The lowest 
values of relative abundance for each species in paired 
comparisons were added to obtain a similarity value for each 
sample pair. Similarity between the principal clusters was 
obtained by the average linkage procedure, whereby the average of 
all samples in both clusters was considered.

The principal fisheries related information pursued in this 
study was the species specific catch per unit effort for the main 
species and traditional fishing methods in practice by fishermen 
from the Luly fishing village. Fisheries data was obtained upon 
visits to the fish market at Luly. Only the data from one such 
visit (July 1, 1988) has been analyzed and included in this 
report.

Interviews with fishermen provided information on the 
relative effort applied to each particular fisheries. 
Fishermen at Luly d» lot woigh their catch nor sell it 
themselves. The catch of the day is placed on a string and 
handed to the madam sara, who cleans the fish and makes the 
sale. The madam sara allowed us for purposes of this survey, to 
measure the fish but not to weigh it. All weights reported ai/e 
estimates obtained by hand-weighing ths fish. The following 
data was collected:

(1) Total number of boats and fishermen at Luly.
(2) Soak time of fish traps.
(3) Host abundant species (target species) captured by each 

method.
(4) Size distribution (weight) of the most abundant species 

in the catch.
(5) Number of fishing trips/ boat/week.

C. Results and Discussion

Taxonomic Distribution and Abundance at the Main Reef Habitats

A total of 126 diurnal, non-criptic* fish species were 
visually recorded from Les Arcadins Islands, Recif Arcadins (also 
known as Arcadins fishing bank), and from a single observation
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at the shelf-edge. A complete listing of these species is 
included as Appendix I. An additional 109 species are reported 
from haitian fishermen landings (FAO, 1961). Following is a 
characterization of the dominant assemblages of fishes present 
at the main reef habitats.

Reef craat/Acropora oalmata zone (depth: 0-2 m):

Only qualitative observations were performed at this reef 
zone due to the shallow nature of the habitat. The most common 
fish species present were the bluehead wrasse, Thalassoma 
bifasciatum, yellowtail and sargent mayor damselfishes, 
Microsoathodon chrvsurua and Abudefduf sexatilis. 
surgeonfishes, Acanthurus bahianus and A.coeruleua, 
parrotfishes, Scarus iserti. S, vetula. Soarisoma radians and S. 
rubrioinne and the hamlets, Hvpoplectruaouella. Hindigo, and EU. 
nigrleans. Altogether, 45 spacies were recorded at this zone in 
the three islands.

Shallow Patch Ree£s (depth: 2-10 m)

These are mostly mound (nearly cylindrical) shaped coral 
bioherms with ledges and crevices on the sides and a fairly 
uniform top. Between the discontinuous reef formations the 
substrate was covered by the seagrass, T.. testudinum. A total 
of 22 patch reefs were surveyed, ranging in surface area from 6.7 
- 53.2 m (mean: 22.3 m ). Vertical relief ranged from 0.9 ~ 
3.5m. A total of 76 species were recorded at shallow patch 
reefs.

Table 1 shows the average numerical abundance and relative 
composition of dominant fish species at shallow patch reefs. 
The mean numerical abundance ranged between 2.89 ind m-2 (_ 1.4 
a.d.) at North Is. and 4.0 ind m-2 (_ 0.6 s.d.) at the Re'cif 
Arcadins. Wrasses (Labridae) and damselfishes (Pomacentridae) 
Geminated at the to*> of the reefs. The bluehead wrasse, T. 
bifasciatum. was present in all observations from the Arcadins 
islands and the submerged reef (Recif Arcadins) with mean 
abundance ranging from 0.4 ind m to 1.0 ind &C«. The combined 
abundance of wrasses at all sites was 1.1 ind m ( _ 0.2 s.d.). 
Yellow and bicolor damselfishes, Stegastes planifrons and S, 
partitus, and the blue chromis, Chromis cyanaa f were highly 
abundant at all sites, particularly on the top of the raefs. 
The combined abundance of damselfishes was 1.3 ind m (_ 0.2 
s.d.). Ledges were mostly inhabited by squirrelfishes," 
Hglocentrua rufua(Q.2 ind m ) and Neoniphort marianus (0.1 ind 
m ). The sharpnose puffer, Canthiqaster rostrata and the royal 
gramma, Gramma loreto were generally present beneath the reef 
ledges and crevices but in low abundance. At the base of tho 
reef, parrotfishes (Scaridae) dominated in* numerical abundance. 
The combined abundance of parrotfishes was 0.4 ind m (_ 0,2 
s.d.). The striped and stoplight parrotfishes, Scarus j.sarl;i.
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at the shelt-edge. A complete lieting ot these specie. is 
included as Appendix I. An additional 109 species ara reported 
from haitian tishermen landings (FAO, 1961). Following is a 
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- 53.2 m (mean: 22.3 m). vertical reliet ranged trom 0.9 -
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The mean numerical abundance ranged between 2.89 ind m-2 t_ 1.4 
s.d.) at North 1m. and 4.0 ind m-2 ( 0.6 s.d.) at the Recit 
Arcadins. Wrasse. (Labridaa) and dim.elfishes (Pomacentridae) 
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abundance ranging trom 0.4 ind m- to 1.0 ind m:. The combined 
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pa~titu" and the blue chromis, ~hr9mil 9~anya, were highly 
abundant at all sit •• , particularily on the top ot ~2e reet •• 
The combined abundance ot damseltishes was 1.3 ind m (_ 0.2 
•• d.). Ledge. were moatly i~abited by squirreltish •• , 
Hg20centrul rutUI(O.2 ind m- ) and N.on1phort mar1anUI (0.1 ind 
m ). Th~ sharpnoss putter, conthiqapt.r ro,trata and the royal 
gramma, Grammo lorlt2 ware generally pr •• ent beneath the re.t 
ledge. and crevic •• but in low abundance. At the ba.e ot th~ 
reet, parrottiah •• (Scorida.) dominated in' numerical_~bundance. 
The combined abundance Qt parrottiahas was 0.4 ind m (_ 0.2 
s.d.). The striped and stoplight parrottishsa, ~9aru' iser1~, 
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TABLE 1. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT SHALLOW PATCH REEFS.

SITES 

SPECIES

T. bifasciatum 
S. partitus 
C. cyanea 
S. planifrons 
H. garnoti 
S. iserti 
H. rufus 
G. loreto 
N. marianus 
S. aurofrenatum 
S. viride 
O. chrysurus •. 
C. parrae 
H. puella 
C. rostrata 
M. chrysurus

TOTALABUNDANCE 
(IND/M2)

LIGHTHOUSE IS. SOUTH IS. NORTH IS. RECIFARCADINS

(IND/M2) % (IND/M2) % (IND/M2) % (IND/M2) %

MEAN 
ABUNDANCE

(IND/M2)

1.01
0.52
0.17
0.44
0.21
0.18
0.09
0.11
0.14
0.02

0.1
0.02

0
0.04
0.08
0.04

27.2
14.0
4.6

11.9
5.7
4.9
2.4
3.0
3.8

.5
2.7

.5

.0
1.1
2.2
t.1

0.54
0.55
0.39
0.34
0.33
0.35
0.12
0.35
0.22
0.13
0.14
0.01

0
0.09
0.05
0.01

14.9
15.2
10.8
9.4
9.1
9.7
3.3
9.7
6.1
3.6
3.9

.3

.0
2.5
1.4
.3

0.97
0.63
0.14
0.23
0.24
0.08

0.1
0.01
0.09

0
0.1

0.03
0

0.08
0.05
0.14

33.6
21.8
4.8
8.0
8.3
2.8
3.5

.3
3.1

.0
3.5
1.0

.0
2.8
1.7
4.8

0.4
0.67
0.82
0.17

0.3
0.25
0.38
0.03
0.03
0.28
0.07
0.28
0.3

0.05
0.02

0

9.9
16.5
20.2
4.2
7.4
6.2
9.4

.7

.7
6.9
1.7
6.9
7.4
1.2

.5

.0

.73

.59

.38

.30

.27

.22

.17

.13

.12

.11

.10

.09

.08

.07

.05

.05

21.3
17.3
11.1

8.6
7.9
6.3
5.0
3.6
3.5
3.1
3.0
2.5
2.2
1.9
1.5
1.4

3.17 3.62 2.89 4.05 3.43
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TABLE 1. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT SHALLOW PATCH REEFS. 

MEAN 
SITES UGHTHOUSE IS. SOUTH IS. NORTH IS. RECIF ARCADINS ABUNDANCE 

SPECIES (IND/M2) % (IND/M2) % (IND/M2) % (IND/M2) % (IND/M2) % 

T. bifasciatum 1.01 27.2 0.54 14.9 0.97 33.6 0.4 9.9 .73 21.3 
S. partitus 0.52 14.0 0.55 15.2 0.63 21.8 0.67 16.5 .59 17.3 
C.cyanea 0.17 4.6 0.39 10.8 0.14 4.8 0.82 20.2 .38 11.1 
S. planifrons 0.44 11.9 0.34 9.4 0.23 8.0 0.17 4.2 .30 8.6 
H. garnoti 0.21 5.7 0.33 9.1 0.24 8.3 0.3 7.4 .27 7.9 
S. iserti 0.18 4.9 0.35 9.7 0.08 2.8 0.25 6.2 .22 6.3 
H. rufus 0.09 2.4 0.12 3.3 0.1 3.5 0.38 9.4 .17 5.0 
G.loreto 0.11 3.0 0.35 9.7 0.01 .3 0.03 .7 .13 3.6 
N. marianus 0.14 3.8 0.22 6.1 0.09 3.1 0.03 .7 .12 3.5 
S. aurofrenalum 0.02 .5 0.13 3.6 0 .0 0.28 6.9 .11 3.1 
S. viride 0.1 2.7 0.14 3.9 0.1 3.5 0.07 1.7 .10 3.0 
O. chrysurus ~ 0.02 .5 0.01 .3 0.03 1.0 0.28 6.9 .09 2.5 
C. parrae 0 .0 0 .0 0 .0 0.3 7.4 .08 2.2 
H. puella 0.04 1.1 0.09 2.5 0.08 2.8 0.05 1.2 .07 1.9 
C. roslrala 0.08 2.2 0.05 1.4 0.05 1.7 0.02 .5 .05 1.5 
M. chrysurus ft ftA v.v .. 'i 'i • •• 0.01 .3 0.14 4.8 0 .0 .05 1.4 

TOTALABlf\JDANCE 3.17 3.62 2.89 4.05 3.43 
(IND/M2) 



and Sparisoma viride were present at all sites. There was 
substantial activity of fishes in the water column. Large 
aggregations of reef silversides, Allanetta harrinqtonensis. 
juvenile bar-jacks, Caranaoides ruber. and associated predators, 
such as little tuna, Euthynnus alletteratus. and houndfish, 
Tylosurus crocodilus were commonly present.

The combined abundance of predominantly herbivorous fish 
species, such as parrotfishes and damselfishes (Bakus, 1967; 
Randall, 1967), represented approximately 40 % of the numerical 
fish abundance at shallow patch reefs. Carnivorous types, such 
as wrasses, squirrelfishes and hamlets (Randall, 1967),   
represented approximately 40 % of the total fish numerical   
abundance. Zooplanktivorous species, such as the blue chromis 
and the Creole fish (Clepticus narrael were also represented 
(13%) at shallow patch reefs.

Deep Patch Reefs (depth: 10-20 m)

These are platform shaped coral bioherms surrounded by the 
seagrasa T. testudinum. comparable in horizontal dimension with 
some of the larger shallow patch reefs at the islands (10-15 m ), 
but of less than 1 meter in vertical relief. Deep reefs studied 
were located west off South Is., east off Lighthouse Is. and at   
the base of the reef slope west off Recif Arcadins. The total I 
number of fish species recorded from deep patch reefs was 63.

Table 2 shows the mean numerical abundance and relative 
composition of dominant fishes at deep patch reefs. Mean _ 
numerical abundance for the three sites studied was 1.76 ind m" 
(_ 0.2 s.d.). Damselfishes were the most abundant taxonomic 
group with 1.2 ind m . Parrotfishes and wrasses followed in 
numerical abundance with 0.7 ind m and 0.3 ind m , 
respectively. The most abundant species were the striped 
parrotfish, Scarusviserti (0.5 ind m ) A the blue chromis, C. 
cvanea ( 0.5ind m~'), and the bicolor damselfish, Steoastes 
partitus (0.4 ind m ). Also common, but in lower abundance, 
were the yellowhead wrasse, Halichoeres garnoti. longspine 
sguirrelfish, Neoniphon marianus, and latin grunt, Haemulon 
steindaehneri  A few large, commercially important fishes, such 
as mutton snapper, Lut-janus anal is. yellowtail snapper Ocvurus 
chrysurus. and pelagic species, scomberomorus regalis. 
Carangoides crysos. and Sphyraena barracuda were observed at the 
deep patch reefs of Recif Arcadins.

Herbivorous fishes represented approximately 40 % of the 
total individuals at deep patch reefs. As in shallow reefs, 
parrotfishes and damselfishes were the principal herbivorous 
groups. Turtlegrass (Thalassia testudinum) and associated 
epiphytic algal complexes as well as macroalgae growing in the 
reefs seem to be important sources of plant material at deep 
patch reefs. The diet of parrotfish species present in deep

44

and Sparisoma viride ware present at all sites. Thera was 
substantial activity of fishes in the water column. Large 
aggregations of reef silversides, Allanetta harringtonensis, 
juvenile bar-jacks, Carangoides ruber, and associated predator~, 
such as little tuna, Euthynnus alletteratus, and houndfish, 
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steindachneri. A few large, commercially important fishes, such 
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Herbivorous fishes represented approximately 40 % of the 
total individuals at deep patch reefs. As in shallow reefs, 
parrotfishes and damselfishes were the principal herbivorous 
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epiphytic algal complexes as well as macroalgae growing in the 
reefs seem to be important sources of plant material at deep 
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TABLE 2. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT DEEP PATCH REEFS.

SITES 

SPECIES

S. iserti 
C.cyanea 
S. partitus 
H. garnoti 
S. planifrons 
N. marianus 
H. rufus 
S. aurofrenalurn 
H. puella 
H. flavolineatum 
H. sleindachneri 
P. cruentatum 
G. loreto 
S. viride

LIGHTHOUSE IS.

(IND/M2)

SOUTH IS.

(1ND/M2)

0.62
0.6

0.48
0.4
0.3

0.32
0.05
0.12
0.32

0.1
0

0.1
0.18
0.02

17.2
16.6
13.3
11.1
8.3
8.9
1.4
3.3
8.9
2.8

.0
2.8
5.0

.6

0.47
0.38
0.47
0.22
0.35
0.22
0.07
0.15
0.08
0.07
0.18
0.12
0.02
0.13

16.0
13.0
16.0

7.5
11.9
7.5
2.4
5.1
2.7
2.4
6.1
4.1

.7
4.4

RECIFARCADINS

(IND/M2)

MEAN 
ABUNDANCE

(IND/M2)

0.41
0.45
0.27
0.38
0.3

0.14
0.43
0.2

0.05
0.27

0.2
0.15
0.08
0.03

12.2
13.4
8.0

11.3
8.9
4.2

12.8
6.0
1.5
8.0
6.0
4.5
2.4

.9

.50

.48

.41

.33

.32

.23

.18

.16

.15

.15

.13

.12

.09

.06

15.2
14.4
12.3
10.1
9.6
6.9
5.6
4.7
4.5
4.4
3.8
3.7
2.8
1.8

TOTALABUNDANCE 
(IND/M2)

1.71 1.46 2.12 1.76

TABLE 2. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT DEEP PATCH REEFS. 

MEAN 
SITES UGHTHOUSE IS. SOUTH IS. RECIF ARCADINS ABUNDANCE 

SPECIES (IND/M2) % (IND/M2) % (lND/M2) % (JND/M2) % 

S. iserti 0.62 17.2 0.47 16.0 0.41 12.2 .50 15.2 
C.cyanea 0.6 16.6 0.38 13.0 0.45 13.4 .48 14.4 
S. partitus 0.48 13.3 0.47 16.0 0.27 8.0 .41 12.3 
H. garnoli 0.4 11.1 0.22 7.5 0.38 11.3 .33 10.1 
S. planifrons 0.3 8.3 0.35 11.9 0.3 8.9 .32 9.6 
N. marianus 0.32 8.9 0.22 7.5 0.14 4.2 .23 6.9 
H. rufus 0.05 1.4 0.07 2.4 0.43 12.8 .18 5.6 
S. aurofrenatum 0.12 3.3 0.15 5.1 0.2 6.0 .16 4.7 
H. puella 0.32 8.9 0.08 2.7 0.05 1.5 .15 4.5 
H. flavolineatum 0.1 2.8 0.07 2.4 0.27 8.0 .15 4.4 
H. sleindachneri 0 .0 0.18 6.1 0.2 6.0 .13 3.8 
P. cruentatum 0.1 2.8 0.12 4.1 0.15 4.5 .12 3.7 
G.lorelo 0.18 5.0 0.02 .7 0.08 2.4 .09 2.8 
S. viride 0.02 .6 0.13 4.4 0.03 .9 .06 1.8 

TOTALA8U'JDANCE 1.71 1.46 2.12 1.iS 
(IND/M2) 



reefs at Lea Arcadins has been shown to consist mostly of algae 
and to a lesser extent by seagrass (Randall, 1967). Juveniles 
of striped parrotfish (the most abundant fish at deep reefs) 
have been observed to feed upon epiphytic algae growing on 
Thalassia blades (Munro, 1983).

Seagrass is also a source of food and habitat for many 
benthic invertebrates which are the main food of carnivorous 
fishes present at the deep reefs of Las Arcadins, such as 
wrasses (T. bifasciatum. H. orarnotil and grunts fH. 
flavolineatum. H. steindachneril (Randall, 1983).

Coral/ Sponge Bioherms (depth: 12-23 m)

These are small, low relief bioherms dispersed in the deep 
seagrass bed surrounding Les Arcadins Islands. The typical 
structure was characterized by a live coral colony-sponge 
combination, but in some cases the whole bioherm consisted of a 
relatively large sponge attached to a dead coral or other 
supporting structure. The vertical relief of these bioherms 
ranged from 0.3-0.9 meters, with an average surface area of 2.1 
m (_1.3 s.d.). A total of 15 coral/sponge bioherms were 
surveyed.

The mean numerical abundance and relative composition of 
dominant fishes at sponge/coral bioherms is presented in Table 3.

Mean numerical abundance for the three sites studied was 
24.8 ind m (_ 14.5 s.d.). Mostly juvenile aggregations of the 
yellowhead wrasse, Halichoeres ctarnoti (11.5 ind ml ), and 
bicolor damselfish, Steaastes partitus (5.9 ind m ) dominated 
in abundance. Striped parrotfish, Scarus iserti {2.7 ind m ), 
adult groupers, Eoinephelus outtatus (1.0 ind m ) and 
Petrometopon cruentatum (0.6 ind m_ ), and the sharpnose puffer, 
Canthiaaster rostrata (1.0 ind m ) complemented the typical 
fish assemblage present at these coral/sponge bioherms. 
Occassionally, large aggregations of juvenile blue chromis, 
Chromis cyanea. were observed. A relatively large variety of 
fish species were either only or mostly sighted at these 
habitats. These included the tobacco fish, Serranus tabacarius. 
lantern bass, Serranus baldwini. yellowspotted stingray, 
Uro.lophus 1 amaicensia. spotted moray, Gyronothorax rooringa and red 
hind, Epineohelus outtatus.

Predominately carnivorous fishes were the dominant 
trophic types at coral/sponge bioherms (55 %). ichthyofaunal 
Similarity Between Sites and Habitats

Table 4 presents similarity values in the composition of 
species between sites for each mayor habitat surveyed. Among 
habitats, ichthyofaunal similarity ranged between 67 % at deep 
patch reefs and 57 % at coral/sponge bioherms. For the reef
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reefs at Les Arcadins has been shown to consist mostly of algae 
and to a lesser extent by seagrass (Randall, 1967). Juveniles 
of striped parrotfish (the mo~t abundant fish at deep reefs) 
have been observed to feed upon epiphytic algae growing on 
~halassia blades (Munro, 1983). 

Seagrass is also a source of food and habitat tor many 
benthic invertebrates which are the main food of carnivorous 
fishes present at the deep reefs of Les Arcadins, such as 
wrasses (T. bifasciatum, H. garnoti) and grunts (HL 
flavolineatum, H. steindachneri) (Randall, 1983). 

Coral/ sponge Bioherms (depth: 12-23 m) 

These are small, low relief bioherms dispersed in the deep 
seagrass bed surrounding Les Arcadins Islands. The typical 
structure was characterized by a live coral colony-sponge 
combination, but in some cases the whole bioherm consisted of a 
relatively large sponge attached to a dead coral or other 
supporting structure. The vertical relief of these bioherms 
r~nged from 0.3-0.9 meters, with an average surface area of 2.1 
m (_1.3 s.d.). A total of 15 coral/sponge bioherms were 
surveyed. 

The mean numerical abundance and relative composition of 
dominant fishes at sponge/coral bioherms is presented in Table 3. 

Mean n~erical abundance for the three sites studied was 
24.8 ind m- (_ 14.5 s.d.). Mostly juvenile aggreg~~ions of the 
yellowhead wrasse, Halighoeres garnoti (11.5 ind m ), and 
bicolor damselfish, stegastes partitus (5.9 ind m-2) domina~ed 
in abundance. striped parrotfish, Scarus iserti_£2.7 ind m- ), 
adult groupers, Epinephelus quttatu! (1.0 ind m ) and 
Petrometopon grYentatum (0.6 ind !; ), and the sharpnose puffer, 
Canthigaster rostrata (1.0 ind m ) complemented the typical 
fish assemblage present at these coral/sponge bioherms. 
Occassionally, large aggregations of juvenile blue chromis, 
Chromis cyanea, we~e observed. A relatively large variety of 
fish species were either only or mostly sighted at these 
habitats. These included the tobacco fish, Serranus tabacarius, 
lantern bass, Serranus baldwini, yellowspotted stingray, 
Urolophus jamaigensis, spotted moray, Gymnothorax moringa and red 
hind, Epinephelus guttatus. 

Predomin&ntely carnivorous fishes were the dominant 
trophic types at coral/sponge bioherms (55 %). Ichthyofauual 
Similarity Between sites and Habitats 

Table 4 presents similarity values in the composition of 
species between sites for each mayor habitat surveyed. Among 
habitats, ichthyofaunal similarity ranged between 67 % at deep 
patCh reefs and 57 % at coral/sponge bioherms. For the reef 
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TABLE 3. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT CORAL/SPONGE BIOHERMS.

SITES 

SPECIES

H.garnoti 
S. partitus 
S. iserti 
C. rostraia 
H. puella 
E. gultatus 
P. cruentatum 
C. cyanea 
G. moringa 
H. rufus

TOTALABUNDANCE 
(IND/M2)

LIGHTHOUSE IS. SOUTH IS. NORTH IS.

(IND/M2)

8.08
5.05
1.22
1.6

0.54
0.45

0.4
0.16

0
0

17.5

% (IND/M2)

46.17
28.86
6.97
9.14
3.09
2.57
2.29

.91

.00

.00

21.98
10.32
4.99
1.02
0.92
0.7

1.32
0

0.48
0.67

42.4

% (IND/M2)

51.84
24.34
11.77
2.41
2.17
1.65
3.11

.00
1.13
1.58

4.41
2.34
1.84
0.37
0.38
0.13

0.1
4.84

0
0

14.41

30.60
16,24
12.77
2.57
2.64

.90

.69
33.59

.00

.00

MEAN 
ABUNDANCE

(IND/M2) %

11.49 46.4
5.90 ?3.8
2.68 10.8
1.00 4.0

.61 2.5

.43 1.7

.61 2.4
1.67 6.7
.16 .6
.22 .9

24.77

TABLE 3. NUMERICAL ABUNDANCE AND RELATIVE COMPOSITION OF DOMINANT FISH SPECIES AT CQR,A.usPONGE BIOHERMS. 

MEAN 
SiTES UGHTHOUSE IS. SOUTH IS. NORTH IS. ABUNDANCE 

SPECIES (IND/M2) % (IND/M2) % (IND/M2) % (lNDiM2) % 

H.garnoti 8.08 46.17 21.98 51.84 4.41 30.60 11.49 46.4 
S. parlitus 5.05 28.86 10.32 24.34 2.34 16.24 5.90 ?3.8 
S. iserti 1.22 6.97 4.99 11.77 1.84 12.77 2.68 10.8 
C. roslrata 1.6 9.14 1.02 2.41 0.37 2.57 1.00 4.0 
H. puella 0.54 3.09 0.92 2.17 0.38 2.64 .61 2.5 
E. guUalus 0.45 2.57 0.7 1.65 0.13 .90 .43 1.7 
P. cruentatum 0.4 2.29 1.32 3.11 0.1 .69 .61 2.4 
C.cyanea 0.16 .91 0 .00 4.84 33.59 1.67 6.7 
G. moringa 0 .00 0.48 1.13 0 .00 .16 .6 
H. rufus 0 .00 0.67 1.58 0 .00 .22 .9 . . 
TOTALAf3lJ\JDANCE 17.5 42.4 14.41 24.77 
(IND/M2) 



TABLE 4. ICHTHYOFAUNAL SIMILARITY BETWEEN SITES FOR EACH MAJOR HABITAT 
SURVEYED.

SITE LEGEND: A» LIGHTHOUSE IS. 
B- SOUTH IS. 
C- NORTH IS. 
D- RECIFARCADINS

HABITATS

REEF CREST/PALMATA ZONE

SHALLOW PATCH REEFS

SITES # SPECIES IN COMMON

DEEP PATCH REEFS

CORAL/SPONGE BIOHERMS

AB 
fC 
BC

AB 
fC 
BO 
AD 
BD 
CD

AB 
AD 
BD

AB 
fC 
BC

22
18
21

32
25
23
30
27
22

23
22
26

9
18
10

% SIMILARITY

68
59
72

79
72
67
73
72
63

85
83
85

53
75
48

note : With the exception of the reef crest/palmata zone data all other similarity values 
were calculated from the quantitative survey's species lists.

TABLE 4. ICHTHYOFAUNAL SIMILARITY BETWEEN SITES FOR EACH MAJOR HABITAT 
SURVEYED. 

SITE LEGEND: A- UGHTHOUSE IS. 
8. SOUTH IS. 
C. NORTH IS. 
D. RECIF ARCADINS 

HABITATS SITes # SPECIES IN COMMON % SIMILARITY 

REEF CRESTIPALMArA ZONE PB 22 68 
Ie 1 8 59 
EC 21 72 

SHALLOW PATCH REEFS N3 32 79 
Ie 25 72 
er; 23 67 
/JD 30 73 
BD 27 72 
CD 22 63 

DEEP PATCH REEFS PB 23 85 
NJ 22 83 
BO 26 85 

CORAUSPONGE BIOHERMS PB 9 53 
Ie 1 8 75 
EC 10 48 

note: With the exception of the reef crestlpalmata zone data all other similarity values 
were calculated from the quantitative survey's species lists. 



crest/Acropora palmata zone, the mean species similarity was 
66%, highest similarity was between South and North islands (72%) 
and lowest between Lighthouse and North islands (59%). 
Lighthouse island presented the highest amount of species (34) 
at this reef zone. Shallow patch reefs averaged a similarity of 
73% between sites, the number of species ranged between 44 at 
Lighthouse and 32 at North Island. Mean species similarity 
between sites at deep patch reefs was 84% (range 83-85 %), South 
Island presented the highest amount of species with 31. For 
coral/sponge bioherms, similarity averaged 59% between sites, 
highest similarity resulted between Lighthouse and North 
Islands (75%) and lowest between South and North Islands (48%).

In terms of the relative abundance of species, higher 
similarity resulted among habitats (e.g. shallow patch reefs, 
56%; deep patch reefs, 52%; and coral/sponge bioherms, 63%). 
Shallow and deep patch reefs showed the highest similarity 
between habitats (48%), while the lowest similarity resulted 
between shallow patch reefs and coral/sponge bioherms (34%). A 
relatively low similarity was also found between deep patch 
reefs and coral/sponge bioherms (37 %), Fig. 19. The data set 
used in the clustering analysis is shown in Appendix II.

Some of the main ichthyofaunal differences between shallow 
and deep patch reefs was in the relative abundance of wrasses 
(Labridae). The bluehead wrasse (T. bifasciatum) was the most 
abundant species at shallow patch reefs (mean =»19%) but was rare 
at the deep patch reefs (<1%). Conversely, yellowhead wrasse (H. 
garnoti) was relatively more abundant at deep than at shallow 
patch reefs. The cummulative composition of wrasses at shallow 
patch reefs was 26% compared to 9.2% at deep patch reefs. 
Another marked variation in the species assemblages between 
shallow and deep patch reefs was the higher composition of yellow 
and bicolor damselfishes fSteoastes olanifrons and S. oartitusl 
at shallow patch reefs (23%) compared to deep patch reefs (16%). 
The relative abundance of blue chromis (C. cyanea) was 
consistently higher at deep (11.8%) than at shallow patch reefs 
(8.6%). Striped parrotfish (S.iserti) also showed a higher 
relative abundance at deep patch reefs (12.4%) compared to 
shallow patch reefs (5.2%).

Coral/spongr* bioherms differed substantially from both 
shallow and deep patch reefs in terms of the relative abundance 
of fish species, '/he cummulative composition of only three 
species, yellowhead wrasse (H. qarnotil, bicolor damselfish (S. 
partitusl and striped parrotfish (S. iserti) accounted for 68% 
(mean of three sites) of the total individuals at coral/sponge 
bioherms. The mean abundance of H. qarno^j. and S. partitus at 
coral/sponge bioherms was several fold higher here than at any 
other habitat studied. Individuals of -H. qarnoti. S. partitus 
and S. iserti were present mostly in aggregations of juvenile
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crest/~pora palmata zone, the mean species similarity was 
66%, highest similarity was between South and North islands (72%) 
and lowest between Lighthouse and North islands (59%). 
Lighthouse island presented the highest amount of species (34) 
at this reef zone. Shallow patch reefs averaged a similarity of 
73% between ~ites, the number of species ranged between 44 at 
Lighthouse and 32 at North Island. Mean species similarity 
between sites at deep patch reefs vas 84% (range 83-85 i), South 
Island presented the highest amount of species with 31. For 
coral/sponge bioherms, similarity averaged 59% between sites, 
highest similarity resulted between Lighthouse and North 
Islands (75%) and lowest between South and North Islands (48%). 

In terms of the relative abundance of species, higher 
similarity resulted among habitats (e.g. shallow patch reefs, 
56%: deep patch reefs, 52%: and coral/sponge bioherms, 63%). 
Shallow and deep patch reefs showed the highest similarity 
between habitats (48%), while the lowest similarity resulted 
between shallow patch reefs and coral/sponge bioherms (34'). A 
relatively low similarity was also found between deep patch 
reefs and coral/sponge bioherms (37 %), Fig. 19. The data set 
used in the clustering analysis is shown in Appendix II. 

Some of the main ichthyofaunal differences between shallow 
and deep patch reefs was in the relative abundance of wrasses 
(Labridae). The bluehead wrasse (T. bifasciatum) was the most 
abundant species at shallow patch reefs (mean -19%) but was rare 
at the deep patch reefs «1%). Conversely, yellowhead wrasse (~ 
garnoti) was relatively more abundant at deep than at shallow 
patch reefs. The cummulative composition of wrasses at shallow 
patch reefs was 26% compared to 9.2% at deep patch reefs. 
Another marked variation in the species assemblages between 
shallow and deep patch reefs was the higher composition of yellow 
and bicolor damsel fishes (Stegastes planifrons and S. partitus) 
at shallow patch reefs (23%) compared to deep patch reefs (16%). 
The relative abundance of blue chromis (C. cyanea) was 
consistently higher at deep (11.8%) than at shallow patch reefs 
(8.6%). Striped parrot fish (s.iserti) also showed a higher 
relative abundance at deep patch reefs (12.4%) compared to 
shallow patch reer.s (5.2%). 

Coral/spongn bioherms differed substantially from both 
shallow and deep ~atch reefs in terms of the relatiVe abundance 
of fish species. I .. 'he cummulative composition of only three 
species, yellowhead wrasse (H. garnoti), bicolor damselfish (~ 
partitus) and striped parrot fish (S. iserti) accounted for 68% 
(mean of three sites) of the total individuals at coral/sponge 
bioherms. The mean abundance of H. garnoti and S. partitus at 
coral/sponge bioherms was several fold higher here than at any 
other habitat studied. Individuals of ·H. garnoti, S. partitus 
and S. iserti were present mostly in aggregations of juvenile 
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stages at coral/sponge bioherms, suggesting an apparently 
important role as a nursery habitat.

Species Diversity Patterns

A summary of the diversity index values for the sites and 
habitats studied is presented in Table 5. Species diversity was 
significantly higher (within 95% confidence limits) at shallow 
(mean »2.39) and deep patch reefs (mean -2.56) than at 
coral/sponge bioherms (mean »1.66). The mean coefficient of 
variation among habitats was 8.9%. A composite of diversity 
values plotted versus reef surface area is shown in Figure 20. 
The distribution appears to have a curvilinear pattern, with low 
diversity values associated with the smaller reefs (< 5 m ) and   
higher diversity associated with the larger reefs. It is evident   
that substantial variability resulted from the wide scatter of 
diversity values within narrow size ranges. Figure 21 shows a 
composite of diversity values plotted versus depth ct the base 
of the reefs surveyed. In general, the scatter o£ points 
suggests a three lobed distribution of the diversity values, 
which seem to represent the three main habitats studied. High 
diversity resulted both at shallow and deep reefs, but low 
diversity was mostly associated with deep habitats. The cluster 
of low diversity values at high depth correspond to the depth 
distribution of coral/sponge bioherms (depth >12 m). There was 
not any significant relationship of species diversity with reef 
area or depth for any given habitat studied. The number of 
species accounted for 72% of the variability in diversity index 
values.

Table 6 shows that coral/sponge bioherms have a 
significantly higher (within 95 % confidence-limits) number of 
species per unit area (mean "..f.O species m ) than either 
shallow (mean -1,3 species m ) or deep patch reefs (mean -1.0 
species m ). The relatively lower diversity values at 
coral/sponge bioherms do not result due to the lack of species, 
but rather by low equitability in the relative abundance of 
species. In fact, there is both higher packing of species 
(species/m ) and individuals (individuals/m ) at coral/sponge 
bioherms. Juvenile fish aggregations typically represented a 
large proportion of the total fishes at coral/sponge bioherms. 
The occurrence of these aggregations may be related to the 
relatively isolated nature of these habitats, suggesting lower 
predatory pressure than at the coral reef. Another possibility 
is that more food is available for juvenile fish at the 
bioherms. It was common to see dense aggregations of mysid 
shrimps at this habitat, which potentially increases food 
availability for carnivorous fish. Production by the extensive 
seagrass bed surrounding coral/sponge bioherms is most likely 
influencing the relatively high fish production of this 
particular habitat. Two of the most important commercial 
species in the local fisheries, the red hind fEoinephelus
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stages at coral/sponge bioherms, suggesting an appar.ently 
important role as a nursery habitat. 

Species Diversity Patterns 

A summary of the diversity index values for the sites and 
habitats studied is presented in Table 5_ Species diversity was 
significantly higher (within 95% confidence limits) at shallow 
(mean -2.39) and deep patch reefs (mean -2.56) than at 
coral/sponge pioherms (mean -1.66). The mean coefficient of 
variation among habitats was 8.9%. A composite of diversity 
values plotted versus reef surface area is shown in Fiqure 20. 
The distribution appears to have a curvilinear pattern, wi~h low 
diversity values associated with the smaller reefs « 5 m ) and 
higher diversity associated with the larger reefs. It is evident 
that substantial variability resulted from the wide scatter of 
diversity values within narrow size. ranges. Fiqure 21 shows a 
composite of diversity values plotted versus depth ~t the base 
of the reefs surveyed. In general, the scatter ~t points 
suggests a three lobed distribution of the diversity values, 
which seem to represent the thre. main habitats studied. High 
diver~ity resulted both at shallow and deep reefs, but low 
diversity was mostly associated with deep habitats. The cluster 
of low diversity values at high depth correspond to the depth 
distribution of coral/sponge bioherms (depth >12 m). There was 
not any significant relationship of species diversity with reef 
area or depth for any given habitat studied. The number of 
species accounted for 72% of the variability in diversity index 
values. 

Table 6 shows that coral/sponge bioherms have a 
significantly higher (within 95 % confidenc!2limits) number of 
species per unit area (mean - ~.o species m ) than either 
shallow (mian - 1.3 species m- ) or deep patch reefs (mean - 1.0 
species m ). The relatively lower diversity values at 
coral/sponge bioherms do not result due to the lack of species, 
but rather by low equitability in the relative abundance of 
species. 2n fact, there is both higher pac~ing of species 
(species/m ) and individuals (individuals/m ) at coral/sponge 
bioherms. Juvenile fi~h aggregations typically represented a 
large proportion of the total fishes at coral/sponge bioherms. 
The occurrence of these aggregations may be related to the 
re13tively isolated nature ot these habitats, suggesting lower 
predatory pressure than at the coral reef. Another possibility 
is that more food is available for juvenile fish at the 
bioherms. It was common to see dense aggregations of mysid 
shrimps at this habitat, which potentially increases food 
availability for carnivorous fish. Production by the extensive 
seagrass bed surrounding coral/sponge bioherms is most likely 
influencing the relatively high fish production of this 
particular habitat. Two of the most important commercial 
species in the local fisheries, the red hind (Epinephelus 
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TABLE 5. SUMMARY OF SPECIES DIVERSITY INDEX (H1) VALUES CALCULATED FOR 
THE VARIOUS SITES AND HABITATS.

SHALLOW PATCH REEFS

LIGHTHOUSE IS 
SOUTH IS 
NORTH IS

MEAN

MEAN H'

2.41
2.38 

2.2

2.39

STDEV

0.29
0.2

0.21

0.15

6
5
4

DEEP PATCH REEFS

LIGHTHOUSE IS
SOUTH IS

RECIFARCADINS

MEAN 

CORAUSPONGE BIOHERMS

LIGHTHOUSE IS 
SOUTH IS 
NORTH IS

2.53
2.43
2.73

2.56

1.66
1.44
1.92

0
0.3 
0.1

0.16

0 24
0.2

0.38

2
3
3

4
5
5

MEAN 1.66 0.24

TABLE 5. SUMMARY OF SPECIES DIVERSITY INDEX (H) VALUES CALCULATED FOR 
THE VARIOUS SITES AND HABITATS. 

SHALLOW PATCH REEFS MEAN HI STDEV n 

UGHTHOUSE IS 2.41 0.29 6 
SOUTH IS 2.38 0.2 5 
NORTH IS 2.2 0.21 4 

MEAN 2.39 0.15 

DEEP PATCH REEFS 

UGHTHOUSE IS 2.53 0 2 
SOUTH IS 2.43 0.3 3 

RECIF ARCADINS 2.73 0.1 3 

MEAN 2.56 0.16 

CORAlJSPONGE BIOHERMS 

UGHTHOUSE IS 1.66 0,,24 4 
SOUTH IS 1.44 0.2 5 
NORTH IS 1.92 0.38 5 

MEAN 1.66 0.24 



FIGURE 20. COMPOSITE OF DIVERSITY INDEX VALUES (H1) PLOTTED VS. REEF SURFACE AREA.
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TABLE 6. DISTRIBUTION OF SPECIES PER UNIT AREA AT THE VARIOUS SITES AND HABITATS

SHALLOW PATCH REEFS MEAN # SPECIES/M2 ST DEV n (95 % C. I.)

LIGHTHOUSE IS 
SOUTH IS 
NORTH IS 
RECIFARCADINS

MEAN

DEEP PATCH REEFS

LIGHTHOUSE IS 
SOUTH IS 
RECIFARCADINS

MEAN 

CORAL/SPONGE BIOHERMS

LIGHTHOUSE IS 
SOUTH IS 
NORTH IS

MEAN

1.06
1.26
1.80
1.20

1.33

0.8
1.1

1.07

1.02

3.03
10.28
3.32

.80

.80
2.03

.15

1.05

0.03
0.17
0.12

.16

2.4
5.48
0.21

5
7
4
3

19

2
3
3

8

4
5
6

19 (1.11-1.55)

(.89-1.15)

5.95 4.46 15 (3.39-8.51)

TABLE 6. DISTRIBUTION OF SPECIES PER UNIT AREA AT THE VARIOUS SirES AND HABITATS 

SHALLOW PATCH REEFS MEAN # SPECIES/M2 ST DEV n (95 % C. I.) 

UGHTHOUSE IS 1.06 .80 5 
SOUTH IS 1.26 .80 7 
NORTH IS 1.80 2.03 4 
RECIF ARCADINS 1.20 .15 3 

MEAN 1.33 1.05 19 (1.11-1.55) 

DEEP PATCH REEFS 

UGHTHOUSE IS 0.8 0.03 2 
SOUTH IS 1.1 0.17 3 
RECIF ARCADINS 1.07 0.12 3 

MEAN 1.02 .16 8 (.89-1.15) 

CORAl..lSPONGE BIOHERMS 

UGHTHOUSE IS 3.03 2.4 4 
SOUTH IS 10.28 5.48 5 
NORTH IS 3.32 0.21 6 

MEAN 5.95 4.46 15 (3.39-8.51 ) 
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outtatus) aid graysby fPetrometooon cruentatuml, were higher at 
coral/sponge bioherms than at any other habitat. Granted its 
potentially important nursery function and as natural habitat 
for commercially valuable and other rare species, coral/sponge 
bioherms represent critical habitats within the shelf region of 
Gonave Bay.

The abundance of reef fish species and individuals at Les 
Arcadins Islands and Recif Arcadins compares favorably with some 
of the best developed reef systems in Puerto Rico and the Virgin 
Islands. Risk (1972) obtained abundances of 5.5 species and 9.0 
individuals per square meter of reef in the Virgin Islands. 
Kimmel (1985) counted a.total of 5094 individuals and 89 species 
in 8 transects of 300 m each, for a mean abundance of 2.1 
individuals per square meter at the shelf-edge reef six miles 
off La Parguera, Puerto Rico. Among 11 different reef sites 
surveyed around the island of Puerto Rico (Garcia et al. 1984) 
only the Fajardo (northeast) and Guayanilla (southwest) sites 
the abundance of both fish species and individuals exceeded 2.0 
per m . The shelf-edge reefs at Fajardo, La Parguera and 
Guayanilla are probably among the best developed and pristine in 
the insular shelf of Puerto Rico (Goenaga, personal 
communication). In nearshore areas of Puerto Rico which have 
been heavily impacted by dredging activities and/or land 
erosion, such as in Ponce Bay, Mayaguez Bay, Aguadilla Bay and 
Carolina the abundance of fish individuals and species is rarely 
above 0.5 per m (Garcia et al. 1984). On the north coast of 
Puerto Rico, where high waves predominate during the winter, 
such as in Arecibo and Dorado, the abundance of fishes does not 
exceed 0.3 individuals per m (Garcia et al. 1984).

Some factors that seem to be influencing high fish 
diversity and abundance at Les Arcadins Islands and Recif 
Arcadins are 1) the variety of physiographic zones, or 
habitats, present in the reefs, 2) the extensive seagrass bed 
surrounding the reefs, and 3) their proximity to the shelf edge.

Estimate of the Luly Fisheries Yields

A quantitative survey of fish landings by Luly fishermen 
was performed during July 1, 1988. A fleet of thirty four (34) 
boats had gone out fishing that day. Of these, 25 were 
sailboats and nine were row boats of the canoe type. Most of the 
sailboats had three fishermen, while only one or two fishermen 
went out in canoes. Out of the 15 boats sampled, eight (8) '»?id 
lifted fish traps which had been set the previous day, and sev&n 
(7) were bottom fishing with hook and line. All of the boats 
sampled were sailboats. The total catch from these 15 boats was 
hand weighted and visually estimated at 87 Kg, of which 48 Kg 
corresponded to the hook and line fishing -effort. It was 
visually estimated that approximately 50 kg of fish had been
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landed in addition to the catch from the 15 boats sampled/ for a 
total fish catch of 137 Kg during that day.

Luly fishermen estimate that they land approximately 2268 
kg (.5000 pounds) of fish per week (Gardella, this volume), 
fishing 4 days per week/ for an average catch of 567 kg/day. 
This estimate seems too high relative to our observations of 
July I/ 1988. Using 137 kg of fish yield per day as the mean 
daily catch (from our observations of July 1, 1988) and assuming 
a total effort of 200 fishing days (approx. 4.da/week)/ the 
annual yield must be in the order of 2.7 x 10 kg/yr. Taking 
the 20 m contour surrounding Lss Arcadins Islands and the 
Arcadins Reef as the demersal fisheries zone/ it is estimated 
that the total extension of the fishing grounds for Luly 
fishermen is approximately 28.4 km (2/843 ha). The 20 m 
contour is within the depth limit of seagrass growth around, the 
reefs and drops sharply into deeper water within the insular 
shelf. Dividing the estimated annual catch (7 x 10 kg) by the 
2/843 ha of shelf surrounding Les Arcadins Islands and the Racif 
Arcadins/ an annual yield of 9.5 kg/ha results as our best crude 
estimate for the Luly fisheries. This figure is within the 
range of values for other estimates of Caribbean coral reef 
fisheries (Table 7). It must be noted, however/ that this 
estimated yield for the Luly fisheries (9.5 kg/ha) encoiupases 
only highly productive areas within the shelf/ such as the 
extensive seagrass beds and the coral reefs. Dividing that yield 
by the total area of the shelf would result in a considerably 
lower value if yields from other fishing ports are not 
considered. Since data from other Haitian fisheries are not 
presently available/ our present estimate can be considered only 
as a crude approximation of, perhaps/ one of the most productive 
regions within Gonave Bay. The present estimate is likely to bo 
biased by unaccounted yields from other fishermen landing catches 
from the Les Arcadins shelf region in ports other than Luly.

The estimated annual fisheries yield of the Lest Arcadins 
region (9.5 kg/ha) represents a relatively low fish production 
for a coral reef /seagrass ecosystem. The highest estimated 
yield reported for the Caribbean is from an artificial reef in 
the U. S. Virgin Islands (17,400 kg/ha; Randall, 1963). 
Estimates from natural (coral) reefs in the Caribbean range 
between 1,500 and 2,000 kg/ha/yr (Bardach, 1959; Randall/ 1963; 
Fast and Pagan-Font/ 1973). The underlying reasons for this low 
fish production at t-ha Les Arcadins region deserve a more 
comprehensive examination than what is possible within the 
scope of this project. The insular shelf within Gonave Bay is 
very limited in extension and exploitation of the fishery 
resources at Les Arcadins seems to be proceeding at a very 
intensive rate without any management organization. 
In the particular case of the Luly fisheries, the lack of 
technological development has led toward a highly concentrated 
fishing effort on shallow reef areas. At present, there is a
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TABLE 7. REVIEW OF CARIBBEAN SHELF FISHERIES YIELDS, BASED ON GREATEST REPORTED 
ANNUAL CATCHES (FROM MUNR0.1983).

SHELF

JAMAICA
COLOMBIA
MARTINIQUE
ST. LUCIA
ST. KITS BANK
GUADELOUPE AND
DOMINICA
BARBADOS
CUBA
BERMUDA
ST. VINCENT & GRENADINE
HISPANIOLA
PUERTO RICO & U.S. V.I.
BELIZE
ANTIGUA
COSTARICA
NICARAGUA
HONDURAS
TURKS &CAICOS

SHELFAREA LARGEST ANNUAL CATCH YIELD 
(X 1000 ha) (X 1000 T) (Kg/ha/yr)

342
3875
127
55
77

211

34
10287

171
360

2640
1183
694
336
377

5353
6937
760

6.6
60.8
4.8
1.7

1
4.8

4
72.5

1
2.4

11.1
4.9
2

0.8 
0.8 
7.9 
4.4 
0.7

17.2
15.7
15.5
15.5
13

11.4

10 6
7

5.8 
4.8 
4.2 
3.6 
2.9 
2.4 
2.1 
1.5 
0.6 
0.9
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1
very high fishing effort with small mesh fish traps and gillnets 
in shallow reef areas, and the bulk of the fisheries yield is met 
by small sized fish. Pelagic neritic and offshore fisheries 
alternatives are curtailed by lack of motors and more advanced 
technical gear, such as echosounders, electric reels, large 
freezers, marketing facilities, etc.

Species Composition and Catch Per Unit Effort (CPUE) 

Fish traps:

Table 8 shows the weight distribution of different fish 
species in fish trap collections. The bar jack, Caranaoides 
ruber. was the main species in fish traps with a CPUE of 0.14 • 
kg/trap/da (Table 8). Luly fishermen use a floating trap to • 
capture neritic pelagic species of which the bar jack appears to 
be the most important. Figure 22 illustrates the. size-frequency 
distribution of the bar jack at the Luly fisheries during July 
1, 1988. The combined CPUE in fish traps was 0.69 kg/trap/da. 
Parrotfishes accounted for the highest yield as a family group 
(35 %). Although we do not have size-frequency distribution 
data for other dominant species in fish trap collections, it is 
evident from Table 8 that most of the species are of very low 
commercial value (e.g. parrotfishes, squirelfishes). Also, the 
presence of several small species (e.g. Neoniphon marianus. 
Scarus isert) in the collections is indicative that a very small 
mesh is presently used in the trap fisheries. There were no 
lobsters landed by fishermen in Luly at the time of our 
observations.

Hook and Line:

Table 9 shows the weight distribution of species captured 
with hook and line. The most important species was the red 
hind, Eoinephelus outtatus. with a CPUE of o.41 kg/fishing hr. 
The combined CPUE for this fishing method was 0.88 kg/fishing 
hr. The size-frequency distribution recorded for red hind 
during July 1, 1988 at Luly is shown in Fig 23. A study by 
Garcia-Moliner (1986) suggests that reproductive maturity of the 
red hind is attained at a size of approximately 16 cm. One 
third (32 %) of the individuals (red hind) collected in the 
Luly fisheries during July,1988 were below 16 cm. Model size 
of red hind at Luly was of 20 cm and maximum size was 22 cm.
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Hook and Line: 

Table 9 shows the weight distribution of species captured 
with hook and line. The most important species was the red 
hind, Epinephelus guttatus, with a CPUE of 0.41 kg/fishing hr. 
The combined CPUE for this fishing method was 0.88 kq/fishing 
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during July 1, 1988 at Luly 1s sh~wn in Fig 23. A study by 
Garcia-Moliner (1986) suggests that reproductive maturity of the 
red hind is attained at a size of approximately 16 cm. One 
third (32 %) of the individuals (red hind) collected in the 
Luly fisheries durinq July,1988 were below 16 cm. Model size 
of red hind at Luly was of 20 qm' and maximum size was 22 cm. 

59 



TABLE 8. CATCH PER UNIT EFFORT FOR FISH SPECIES COLLECTED USING FISH TRAPS.

BOATS 
# TRAPS (DAY SOAK)

SPECIES

Carangoides ruber 
Epinephelus guttatus 
Scarus vetula 
Sparisoma viride 
Neoniphon marianus 
Pseudopeneus maculatus 
Holocentrus rufus 
Scarus coeruleus 
Scarus iserti 
Haemulon plumieri 
Epinephelus striatus 
Sparisoma chrysopterum 
Haemulon flavolinealum 
Lactophrys triqueter

NB-1 
20

NB-2
7

NB-3 
10

NB-4 
5

NB-5 
5

KILOGRAMS PER BOAT (JULY 1.1988)

1.8

0.9 
0.9 
2.2

0.9

1.5 
1.2

0.9

0.9 
1.1

0.5 
1.2

0.2

1.8

2.7
1

1.3

0.2 

0.3

0.3 

0.3

NB-6 NB-7 
8 1

0.3
0.5

0.5
0.4
0.3

2.2
0.8

1
2

2.7

0.2

5.4

TOTAL CPUE 
KGMS. (KG/TRAP/DAY)

8.1 
3.3 
3.1 
3.1
2.8 

3
2.9 
2.7 
2.4 
2.2 
2.2 
1.4 
0.9 
0.3

0.14
0.06
0.06
0,06
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.02
0.01

TOTALS 38.4 0.69

TABLE 8. CATCH PER UNIT EFFORT FOR FISH SPECIES COllECTED USING FISH TRAPS. 

B:Y\1S NB-1 NB-2 NB-3 NB-4 NB-5 NB-6 NB-7 
# TRAP~ (DAY SOAK) 20 7 10 5 5 8 1 

SPECIES KILOGRAMS PER BOAT (JULY 1.1988) TOTAL CPUE 
KGMS. (KGlTRAP/DAY) 

Carangoid'es ruber 0.9 1.8 5.4 8.1 0.14 
Epinephelus gultatus 1.1 2.2 3.3 0.06 
Scarus vetula 1.5 0.3 0.5 0.8 3.1 0.06 
Sparisoma viride 1.2 0.5 0.4 1 3.1 Q~06 
Neoniphon marianus 0.5 0.3 2 2.8 0.05 
Pseudopeneus maculatus 1.8 1.2 3 0.05 
Holocentrus rufus 0.2 2.7 2.9 0.05 
Scarus coeruleus 2.7 2.7 0.05 
Scarus iserti 0.9 0.2 1 0.3 2.4 0.04 
Haemulon plumieri 0.9 1.3 2.2 0.04 
Epinephelus slriatus 2.2 2.2 0.04 
Sparisoma chrysopterum 0.9 0.3 0.2 1.4 0.03 
Haemulon flavolineatum 0.9 0.9 0.02 
lactophrys triqueter 0.3 0.3 0.01 

TOTALS 38.4 0.69 
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TABLE 9. CATCH PER UNIT EFFORT FOR SPECIES CAPTURED USING HOOK AND LINE

BOATS
HOURS FISHING 

TOTAL HRS. = 55

SPECIES

Epinephelus guttatus 
Sphyraena barracuda 
Malacanthus plumieri 
Petrometopon cruentatum 
Scomberomorus regalis 
Haemulon plumieri 
Gymnothorax moringa 
Ocyurus chrysurus 
Neoniphon marianus 
Holocentrus rtifus 
Calamus pennatula 
Epinephelus striatus 
Lutjanus synagris

LB-1 LB-2 LB-3 LB-4 LB-5 LB-6 
884888

KILOGRAMS PER BOAT (July 1,1988)

LB-7 LB-8 
8 3

TOTAL CPUE 
KGMS. (KGMS/HR)

4.5

1.8
0.5

1.8 0.9 9

1.4 0.9
2.7

2.7
0.9

0.5
0.5

2.7

1.4

0.9
0.5

1.8

0.9
1.8
0.5
0.5

1.8 22.5
4.5 4.5

4.1
0.9 4.1

2.7
1.4 2.3

2.3
1.8
1.4

1
0.9 0.9

0.5
0.5

0.41
0.08
0.07
0.07
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.01
0.01

48.6 0.88

TABLE 9. CATCH PER UNIT EFFORT FOR SPECIES CAPTURED USING HOOK AND UNE. 

~TS LB-1 LB-2 LB-3 LB-4 LB-5 LB-6 LB-7 LB-8 
HOURS FISHING 8 8 4 8 8 8 8 3 

TOTAL HAS. = 55 

SPECIES KILOGRAMS PER BOAT (July 1. 1988) TOTAl.. CPUE 
KGMS. (KGMS/HR) 

Epinephelus guttatus 4.5 1.8 0.9 9 2.7 1.8 1.8 22.5 0.41 
Sphyraena barracuda 4.5 4.5 0.08 
Malacanthus plumier; 1.8 1.4 0.9 4.1 0.07 
Petrometopon cruentatum 0.5 2.7 0.9 4.1 0.07 
Scomberomorus regalis 2.7 2.7 0.05 
Haemulon plumieri 0.9 1.4 2.3 0.04 
Gymnothorax moringa 1.4 0.9 2.3 0.04 
Ocyurus chrysurus 1.8 1.8 0.03 
Neoniphon marianus 0.9 0.5 1.4 0.03 
Holocentrus rtdus 0.5 0.5 1 0.02 
Calamus pennatula 0.9 0.9 0.02 
Epinephelus striatus 0.5 0.5 0.01 
Lutjanus synagris 0.5 0.5 0.01 

48.6 0.88 



FIGURE 22. SIZE-FREQUENCY DISTRIBUTION OF THE BAR JACK, CARANGOIDES RUBER, IN THE FISHERIES 
OF LULLY.
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FIGURE 23. SIZE-FREQUENCY DISTRIBUTION OF THE RED HIND, EPINEPHELUS GUTTATUS, IN THE 
FISHERIES OF LULLY.
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FIGURE 22. SIZE-FREOUENCY DISTRIBUTION OF THE BAR JACK, CARANGOIDES RU8ER, IN THE FISHERIES 
OF LULLY. 
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FIGURE 23. SIZE-FREOUENCY DISTRIBUTION OF TH~ RED HIND, EPINEPHELUS GUrrA TUS, IN THE 
FISHERIES OF LULLY. 

~ z w 
~ 
a 

20 

w 10 a: u. 
w 
> 

~ w 
a: 

o 

-

. 

nzS5 r---

!""'-

~ !""'-

..- r--

..- r---

r-- r--o ,.... 

nn 
101112131415'6171819202122 

SIZE CLASS (em) 

Iy, 



APPENDIX I. LIST OF FIELD IDENTIFIED FISH SPECIES FROM THE LES ARCADIN 
ISLANDS, RECIF ARCADINS, AND THE SHELF EDGE WEST OF LES ARCADINS 
ISLANDS

HABITAT LEGENDt

A = REEF CREST/PALMATA ZONE 
B = SHALLOW PATCH REEFS 
C - DEEP PATCH REEFS 
D - CORAL/SPONGE BIOHERMS 
E = SHELF EDGE

SPECIES COMMON NAME TYPICAL HABITAT

Urolophus jamaicensis 
Synodus intermedius 
Ophichthus gomesi 
Myrichthys oculatus 
Gymnothorax moringa 
Gymnothorax funebris 
Enchelycore nigricans 
Echidna catenata 
Strongylura timucu 
Tylosuru crocodilus 
Hemiramphus brasiliensis 
Aulostomus maculatus 
Holocentrus ascensionis 
Holocentrus rufus 
Neoniphon marianus 
Adioryx vexillarius 
Myripristis jacobus 
Atherinomorus stipes 
Sphyraena barracuda 
Epinephelus striatus 
Epinephelus guttatus 
Cephalopholis fulva 
Petrometopon cruentatum 
Mycteroperca venenosa 
Hypoplectrus puella 
Hypoplectrus unicolor 
Hypoplectrus indigo 
Hypoplectrus nigricans 
Hypoplectrus guttavarius 
Serranus tigrinus 
Serranus tabacarius 
Serranus baldwini 
Gramma loreto 
Gramma melacara 
Rypticus saponaceus

Yellowspotted Stingray
Sand Diver
Shrimp Eel
Goldspotted Snake Eel
Spotted Moray
Green Moray
Viper Moray
Chain Moray
Timucu
Houndfish
Ballyhoo
Trumpetfish
Longjaw Squirrelfish
Squirrelfish
Longspine Squirrelfish
Dusky Squirrelfish
Blackbar Soldierfish
Hardhead Silverside
Great Barracuda
Nassau Grouper
Red Hind
Coney
Graysby
Yellowfin Grouper
Barred Hamlet
Butter Hamlet
Indigo Hamlet
Black Hamlet
Yellowbellied Hamlet
Harlequin Bass
Tobacco Fish
Lantern Bass
Fairy Basslet
Blackcap Basslet
Soapfish

D
A,B
B
B
D
C
C
B
A,B
A,B
A,B
A,B,C
B,C
B,C
B,C
C
B,C
B,C
C
C
D
C
C,D
C
B,C,D
A,B
A,B,C
A,B
A,B,C
D
D
D
B,C
E
A,B
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APPENDIX I. LIST OF FIELD IDENTIFIED FISH SPECIES FROM THE LES ARCADIN 
ISLANDS, RECIF ARCADINS, AND THE SHELF EDGE WEST OF LES ARCADINS 
ISLANDS 

HABITAT LEGEND: 

A = REEF CREST/PALMATA ZONE 
B = SHALLOW PATCH REEFS 
C = DEEP PATCH REEFS 
o = CORAL/SPONGE BIOHERMS 
E = SHELF EDGE 

SPECIES 

Urolophus jamaicensis 
Synodus intermedius 
Ophichthus gomesi 
Myrichthys oculatus 
Gymnothorax moringa 
Gymnothorax funebris 
Enchelycore nigricans 
Echidna catenata 
Stronqylura timucu 
Tylosuru crocodilus 
Hemiramphus brasiliensis 
Aulostomus maculatus 
Holocentrus ascensionis 
Holocentrus rufus 
Neoniphon marianus 
Adioryx vexillarius 
Myripristis jacobus 
Atherinomorus stipes 
Sphyraena barracuda 
Epinephelus striatus 
Epinephelus quttatus 
Cephalopholis fulva 
Petrometopon crtientatum 
Mycteroperca venenosa 
Hypoplectrus puella 
Hypoplectrus unicolor 
Hypoplectrus indigo 
Hypoplectrus nigricans 
Hypoplectrus quttavarius 
Serranus tigrinus 
Serranus tabacarius 
Serranus baldwini 
Gramma loreto 
Gramma melacara 
Rypticus saponaceus 

COMMON NAME 

Yellowspotted stingray 
Sand Diver 
Shrimp Eel 
Goldspotted Snake Eel 
Spotted Moray 
Green Moray 
Viper Moray 
Chain Moray 
Timucu 
Houndfish 
Ballyhoo 
Trumpetfish 
Longjaw Squirrelfish 
Squirrel fish 
Longspine Squirrel fish 
Dusky Squirrel fish 
Blackbar Soldierfish 
Hardhead Silvers ide 
Great Barracuda 
Nassau Grouper 
Red Hind 
Coney 
GrQysby 
Yellowfin Grouper 
Barred Hamlet 
Butter Hamlet 
Indigo Hamlet 
Black Hamlet 
Yellowbellied Hamlet 
Harlequin Bass 
Tobacco Fish 
Lantern Bass 
Fairy Basslet 
Blackcap Basslet 
Soapfish 
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TYPICAL HABITAT 

o 
A,B 
B 
B 
D 
C 
C 
B 
A,B 
A,D 
A,B 
A,B,C 
B,C 
B,C 
B,C 
C 
B,C 
B,C 
C 
C 
o 
C 
C,O 
C 
B,e,D 
A,B 
A,B,C 
A,B 
A,B,C 
D 
o 
o 
B,C 
E 
A,B 



I 1
APPENDIX I. (CONTINUED) 

SPECIES______ ___ COMMON NAME TYPICAL HABITAT

Priacanthus cruentatus 
Priacanthus arenatus 
Malacanthus plumieri 
Amblycirrhitos pinnos 
Decapterus macarellus 
Caranx ruber 
Caranx bartholomaei 
Euthynnus alleteratus 
Scomberomorus regalis 
Lutjanus apodus 
Lutjanus jocu 
Lutjanus analis 
Lutjanus synagris 
Ocyurus chrysurus 
Haemulon chrysargyreum 
Haemulon plumieri 
Haemulon sciurus 
Haemulon flavolineatum 
Calamus calamus 
Calamus pennatula 
Odontoscion dentex 
Eguetus lanceolatus 
Mulloidichthys martinicus 
Pseudopeneus maculatus 
Gerres cinereus 
Kyphosus sectatrix 
Bothus lunatus 
Oactylopterus volitans 
Opistognathus aurifrons 
Chaetodon capistratus 
Chaetodon striatus 
Prognathodes aculeatus 
Pomacanthus arcuatus 
Pomacanthus paru 
Holacanthus tricolor 
Holacanthus ciliaris 
Centropyge argi 
Stegastes planifrons 
Stegastes variabilis 
Stegastes leucosticus 
Stegastes fuscus 
Stegastes partitus 
Microspathodon chrysurus 
Abufdefduf sexatilis 
Chromis multilineata 
Chromis insolatus 
Chromis cyanea 
Bodianus rufus

Glasseye B,C
Bigeye B,C
Sand Tilefish B,C
Redspotted Hawkfish C
Mackerel Scad B,C
Bar Jack B,C
Yellow Jack B,C
Little Tuna B
Cero C
Schoolmaster A,B
Dog Snapper B,C
Mutton Snapper C
Lane Snapper B,C
Yellowtail Snapper B,C
Smallmouth Grunt B
White Grunt B,C
Bluestripped Grunt B,C
French Grunt A,B,C
Saucereye Porgy C
Pluma C
Reef Croaker C
Jackknife Fish A,B
Yellow Goatfish B,C
Spotted Goatfish B,C
Yellofin Mojarra B
Bermuda Chub B,C
Peacock Flounder A,B
Flying Gurnard B,C,E
Yellowhead Jawfish B,C
Foureye Butterflyfish A,B,C
Banded Butterflyfish B,C 
Longnose Butterflyfish E
Gray Angelfish C
French Angelfish C
Rock Beauty C
Queen Angelfish C
Cherubfish E
Yellow Damselfish A,B
Cocoa Damselfish A,B
Beau Gregory A,B
Dusky Damselfish A,B
Bicolor Damselfish B,C
Yellowtail Damselfish A,B
Sargeant Major A,B
Yellow-Edge Chrorals B
Sunshine Damselfish E
Blue Chromis C,D
Spanish Hogfish C
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APPENDIX I. (CONTINUED) 

SPECIES 

Priacanthus cruentatus 
Priacanthu8 arenatus 
Malacanthus plumieri 
Amblycirrhitos pinnos 
Decapterus macarellus 
Caranx ruber 
Caranx bartholomaei 
Euthynnus alleteratus 
Scomberomorus regalis 
Lutjanus apodus 
Lutjanus jocu 
Lutjanus analis 
Lutjanus synagris 
Ocyurus chrysurus 
Haemulon chrysarqyreum 
Haemulon plumieri 
Haemulon sciurus 
Haemulon tlavolineatum 
Calamus calamus 
Calamus pennatula 
Odontoscion dentex 
Equetus lanceolatus 
Mulloidichthys martinicus 
Pseudopeneus maculatus 
Gerres cinereus 
Kyphosus sectatrix 
Bothus Iunatus 
Dactylopterus volitans 
Opistognathus auritrons 
Chaetodon capistratus 
Chaetodon striatus 
Prognathodes aculeatus 
Pomacanthus arcuatus 
Pomacanthus paru 
Holacanthus tricolor 
Holacanthus ciliaris 
Centropyge argi 
stegastes planifrons 
Stegastes variabilis 
Stegastes leucosticus 
Stegastes tuscus 
Stegastea partitus 
Microspathodon chrysurus 
Abufdefduf sexatilis 
Chromis mUltilineata 
Chromis insolatus 
Chromis cyanea 
Bodianus rufus 

COMMON NAKE 

Glasseye 
Bigeye 
Sand Tilefish 
Redspotted Hawkfish 
Mackerel Scad 
Bar Jack 
Yellow Jack 
Little Tuna 
Cero 
Schoolmaster 
Dog Snapper 
Mutton Snapper 
Lane Snapper 
Yellowtail Snapper 
Smallmouth Grunt 
White Grunt 
Bluestripped Grunt 
French Grunt 
Saucereye Porgy 
Pluma 
Reef Croaker 
Jackknife Fish 
Yellow Goattish 
Spotted Goatfish 
Yellofin Mojarra 
Bermuda Chub 
Peacock Flounder 
Flying Gurnard 
Yellowhead Jawtish 
Foureye Butterflytish 
Banded Butterflyfish 
Longnose Buttertlyfish 
Gray Angelfish 
French Angelfish 
Rock Beauty 
Queen Angelfish 
Cherub fish 
Yellow Damseltish 
Cocoa Damselfish 
Beau Gregory 
Dusky Damselfish 
Bicolor Damselfish 
Yellowtail Damsel fish 
Sargeant Major 
Yellow-Edge Chromis 
Sunshine Damselfish 
Blue Chromis 
Spanish Hogtish 
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TYPICAL HABITAT 

B,C 
B,C 
B,C 
C 
B,C 
B,C 
B,C 
B 
C 
A,B 
B,C 
C 
B,C 
B,C 
B 
B,C 
B,C 
A,B,C 
C 
C 
C 
A,B 
B,C 
B,C 
B 
B,C 
A,B 
B,C,E 
B,C 
A,B,C 
B,C 
E 
C 
C 
C 
C 
E 
A,B 
A,B 
A,B 
A,B 
B,C 
A,B 
A,B 
B 
E 
C,O 
C 



APPENDIX I. (CONTINUED) 

SPECIES COMMON NAME TYPICAL HABITAT

Halichoeres bivittatus 
Halichoeres radiatus 
Halichoeres garnoti 
Halichoeres maculipinna 
Halichoeres pictus 
Halichoeres poeyi 
Thalassona bifasciatun 
Clepticus parrae 
Sparisona rubripinne 
Sparisona chrysopterun 
Sparisona viride 
Sparisona aurofrenatum 
Sparisona radians 
Scarus vetula 
Scarus croicensis 
Scarus taeniopterus 
Scarus coeruleus 
Ophioblennius atlanticus 
Labrisonus filamentosus 
Malacoctenus triangulatus 
Carapus bermudensis 
Gnatholepis thompsoni 
Gobiosona evelynae 
Coryphopterus personatus 
Monacanthus tuckeri 
Lactophrys triqueter 
Lactophrys bicaudalis 
Acanthostracion guadricornis 
Sphaeroides spengleri 
Canthigaster rostrata 
Diodon histrix 
Diodon holocanthus 
Labrisonus nuchipinnis 
Gnatholepis thompsoni 
Coryphopterus glaucofraenun 
Gobiosona evelynae 
Acanthurus coeruleus 
Acanthurus bahianus 
Acanthurus chirurgus 
Balistes vetula 
Cantherhines pullus

Slippery Dick B
Pudding Wife B
Yellowhead Wrasse C,D
Clown Wrasse B,C
Painted Wrasse B,C
Black-Ear Wrasse B
Bluehead A,B
Creole Wrasse C 
Yellowtail Parrotfish A,B
Redtail Parrotfish A,B
Stoplight Parrotfish B,C
Redband Parrotfish A,B,C
Bucktooth Parrotfish B,C
Queen Parrotfish B,C
Stripped Parrotfish B,C,D
Princess Parrotfish B,C
Blue Parrotfish C
Redlip Blenny B,C
Quillfin Blenny C
Saddled Blenny B,C
Pearlfish C
Goldspot Goby B,C
Sharknose Goby D
Masked Goby D
Slender Filefish B
Smooth Trunkfish B,C
Spotted Trunkfish C
Scrawled Cowfish C
Bandtail Puffer B
Sharpnose Puffer B,C,D
Porcupinefish B
Spiny Puffer B
Hairy Blenny B,C
Goldspot Goby B,C
Bridled Goby C
Sharknose Goby C,D
Blue Tang B,C
Surgeonfish A,B
Doctorfish A,B
Queen Triggerfish C
Tail-Light Filefish B,C
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APPENDIX I. (CONTlHOED) 

SPECIES 

Halichoeres bivittatus 
Halichoeres radiatus 
Halichoare. garnoti 
Halichoares maculipinna 
Halichoeres pictus 
Halichoeres poeyi 
Thalassoma bifasciatum 
Clepticus parraa 
Sparisoma rubripinna 
Sparisoma chrysopterum 
Sparisoma vir ide 
Sparisoma aurofrenatum 
Sparisoma radians 
Scarus vetula 
Scarus croicensis 
Scarus taeniopterus 
Scarus coeruleus 
Ophioblennius atlanticus 
Labrisomus filamentosus 
Malacoctenus triangulatus 
Carapus bermudensis 
Gnatholepis thompsoni 
Gobiosoma evelynae 
Coryphopterus personatus 
Monacanthus tucker! 
Lactophrys triqueter 
Lactophrys bicaudalis 
Acanthostracion quadricornis 
Sphaeroides spengleri 
Canthigaster rostrata 
Diodon histrix 
Diodon holocanthus 
Labrisomus nuchipinnis 
Gnatholepis thompsoni 
Coryphopterus glaucofraenum 
Gobiosoma evelynae 
Acanthurus coeruleus 
Acanthurus bahianus 
Acanthurus chirurgus 
Balistes vetula 
Cantherhines pullus 

COMMON NAME 

Slippery Dick 
Pudding wite 
Yellowhead Wrasse 
Clown Wrasse 
Painted Wrasse 
Black-Ear Wrasse 
Bluehead 
Creole Wrasse 
Yellowtail Parrotfish 
Redtail Parrottish 
Stoplig~t Parrottish 
Redband Parrotfish 
Bucktooth Parrotfish 
Queen Parrotfish 
Stripped Parrottish 
Princess Parrottish 
Blue Parrot fish 
Redlip Blenny 
Quillfin Blenny 
Saddled Blenny 
Pearlfish 
Goldspot Goby 
Sharknose Goby 
Masked Goby 
Slender Filefish 
Smooth Trunkfish 
Spotted Trunkfish 
Scrawled Cowfish 
Bandtail Puffer 
Sharpnose Puffer 
porcupinefish 
spiny Puffer 
Hairy Blenny 
Goldspot Goby 
Bridled Goby 
Sharknose Goby 
Blue Tang 
Surqeonfish 
Doctorfish 
Queen Triggerfish 
Tail-Light Filefish 
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TYPICAL HABITAT 

B 
B 
C,D 
B,C 
B,C 
B 
A,B 
C 
A,B 
A,B 
B,C 
A,B,C 
B,C 
B,C 
B,e,D 
B,e 
C 
B,e 
C 
B,e 
C 
B,e 
D 
D 
B 
B,e 
C 
C 
B 
B,e,D 
B 
B 
B,e 
B,e 
C 
C,D 
B,e 
A,B 
A,B 
C 
B,e 

.. 



APPENDIX II. 
HABITATS

SIMILARITY MATRIX OF FISH RELATIVE ABUNDANCE BETWEEN SITES AND

SPR-L 
SPR-S 
SPR-N 
SPR-A 
DPR-L 
DPR-S 
DPR-A 
CSB-L 
CSB-S 
CSB-N

HABITATS;

SPR * SHALLOW PATCH REEFS 
DPR - DEEP PATCH REEFS 
CSB - CORAL/SPONGE BIOHERH

SITES!

L - LIGHTHOUSE IS.
S - SOUTH IS.
N - NORTH IS.
A - RECIF ARCADINS

SIMILARITY VALUES 

SPR-L SPR-S SPR-N SPR-A DPR-L DPR-S DPR-A CSB-L CSB-S CSB-N

X
0.63 
0.73
0.49
0.37
0.56
0.45
0.28
0.29
0.4

X
0.55
0.5

0.59
0.6

0.53
0.29
0.32
0.49

X
0.47
0.33
0.44
0.39
0.3

0.32
0.37

X
0.44
0.49
0,51
0.26
0.27
0.5

X
0.52
0.46
0.36
0.37
0.53

X
0.59
0.28
0.34
0.45

X
0.26
0.32
0.41

X
0.8 X

0.48 0.51

MEAN RELATIVE ABUNDANCE OF SPECIES AT EACH SITE AND HABITAT

HABITAT/SITE 
SPECIES

T. bifasciatum
S. planifrons
S. partitus
H. garnoti
C. cyanea
N. marianus
S. iserti
S. viride
H. rufus
C. rostrata
G. loreto
M. chrysurus
0. chrysurus
S. aurofrenatua
H. puella
H. steinachneri
P. cruentum
H. flavolineatum
E. guttatus

SPR-L SPR-S SPR-N SPR-A DPR-L DPR-S DPR-A CSB-L CSB-S CSB-N

0.27
0.19
0.14
0.06
0.04
0.04
0.05
0.03
0.02
0.02
0.01
0.01
0.01
0.01

0
0
0
0
0

0.13
0.8

0.13
0.08
0.09
0.05
0.08
0.04
0.03
0.01
0.08
0.01
0.01
0.01

0
0
0
0
0

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

29
07
19
07
04
03
02
03
03
01
01
04
01
01
0
0
0
0
0

0.08
0.03
0.13
0.06
0.17
0.02
0.05
0.01
0.08
0.01
0.01
0.01
0.06
0.01

0
0
0
0
0

0.02
0.01
0.12
0.1

0.14
0.08
0.15

0
0

0.04
0.04

0
0

0.06
0.08

0
0
0

i 0

0.03
0.09
0.12
0.06
0.1

0.06
0.12
0.04
0.02
0.01

0
0
0
0

0.02
0.05

0
0
0

0.02
0.07
0.06
0.09
0.1

0.04
0.1

0.01
0.1

0.01
0.02

0
0.01
0.04
0.01
0.05
0.04
0.06

0.
0.
0.

0.

0.

0.
0.

0.

0.

0
0

27
43
01
0

06
0
0

08
0
0
0

05
03
0

02
0

02

0
0

0.23
0.5

0
0

0.11
0

0.02
0.02

0
0
0
0

0.02
0

0.03
0

0.02

0.1
0

0.12
0.23
.0.25
0.01
0.1

0
0

0.02
0
0
0
0

0.02
0

0.01
0

0.01
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APPENDIX II. SIMILARITY KATlUX OP FISH RELATIVE ABOHDANCE BETWEEN SITES AND 
HABITATS 

HABITATS: SITES: 

SPR • SHALLOW PATCH REEFS L - LIGHTHOUSE IS. 
DPR • DEEP PATCH REEFS S • SOUTH IS. 
CSB • CORAL/SPONCF. BIOHERM N • NORTH IS. 

A - RECIF ARCADINS 

SIMILARITY VALUES 

SPR-L SPR-S SPR-N SPR-A DPR-L DPR-S DPR-A CSB-L CSB-S CSB-N 

SPR-L X 
SPR-S 0.63 X 
SPR-N 0.73 0.55 X 
SPR-A 0.49 0.5 0.47 X 
DPR-L 0.37 0.59 0.33 0.44 X 
DPR-S 0.56 0.6 0.44 0.49 0.52 X 
DPR-A 0.45 0.53 0.39 0.51 0.46 0.59 X 
CSB-L 0.28 0.29 0.3 0.26 0.36 0.28 0.26 X 
CSB-S 0.29 0.32 0.32 0.27 0.37 0.34 0.32 0.8 X 
CSB-N 0.4 0.49 0.37 0.5 0.53 0.45 0.41 0.48 0.51 X 

MEAN RELATIVE ABUNDANCE OF SPECIES AT EACH SITE AND HABITAT 

HABITAT/SITE SPR-L SPR-S SPR-N SPR-A DPR-L DPR-S DPR-A CSB-L CSB-S CSB-N 
SPECIES 

T. bifasciatum 0.27 0.13 0.29 0.08 0.02 0.03 0.02 0 0 0.1 
S. planifrons 0.19 0.8 0.07 0.03 0.01 0.09 0.07 0 0 0 
S. partitus 0.14 0.13 0.19 0.13 0.12 0.12 0.06 0.27 0.23 0.12 
H. garnoti 0.06 0.08 0.07 0.06 0.1 0.06 0.09 0.43 0.5 0.23 
C. cyanea 0.04 0.09 0.04 0.17 0.14 0.1 0.1 0.01 0 ,0.25 
N. marianus 0.04 0.05 0.03 0.02 0.08 0.06 0.04 0 0 0.01 
S. iserti 0.05 0.08 0.02 0.05 0.15 0.12 0.1 0.06 0.11 0.1 
S. vir ide 0.03 0.04 0.03 0.01 0 0.04 0.01 0 0 0 
H. rufus 0.02 0.03 0.03 0.08 0 0.02 0.1 0 0.02 0 
C. rostrata 0.02 ·0.01 0.01 0.01 0.04 0.01 0.01 0.08 0.02 0.02 
G. loreto 0.01 0.08 0.01 0.01 0.04 0 0.02 0 0 0 
M. chrysurua 0.01 0.01 0.04 0.01 0 0 0 0 0 0 
o. chrysurus 0.01 0.01 0.01 0.06 0 0 0.01 0 0 0 
S. aurofranatum 0.01 0.01 0.01 0.01 0.06 0 0.04 0.05 0 0 
H. puella 0 0 0 0 0.08 0.02 0.01 0.03 0.02 0.02 
H. steinachneri 0 0 0 0 0 0.05 0.05 0 0 0 
P. cruentum 0 0 0 0 0 0 0.04 0.02 0.03 O.Ot 
H. flavolineatum 0 0 0 0 0 0 0.06 0 0 0 
E. quttatus 0 0 0 0 0 0 0.02 0.02 0.01 
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APPENDIX III. DEEP WATER FISHING

A typical fishing technique for large pelagic fishes 
consists of expensive heavy duty rods and reels, but more 
feasible alternatives for Haitian fishermen are available. The 
nylon hand trolling gurdy rigged with 80 Ib. test monofilament 
line is adequate for most -pelagics excluding very large billfish 
and sharks. This system is adaptable for small boats and can be 
also used for bottom fishing in waters at the shelf break and 
beyond.

REGIES COMMONLY CAUGHT IN THE VIRGIN ISLANDS OFFSHORE
TAKEN FROM TABLE A-I (DAMMAN, 1969)

Blue Marlin 
Size:

Habitat: 
Season: 
Method: 
Bait:

Tackle:

White Marlin 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle:

Sailfish 
Size: 
Habitat:

Season:

Methrd:

Bait: 
Tackle:

Dolphin
Size; 
Habitat:

Season: 
Method: 
Bait:

Average 250 pounds; two most recent world records 
(814, 845 pounds) caught in the Virgin Islands 
Waters.
Blue water; caught at edge of 100 fathom shelf. 
Year-round; best time: July-October. 
Trolling with outriggers from charter boat. 
Mullet or other suitable fish weighing from 1/4 to 
10 pounds. 
80# - 130#

Average 45 pounds.
Blue water; at edge of 100 fathom shelf.
Year-round; beat time: spring and fall.
Trolling with outriggers from charter boat.
Small mullet or ballyhoo.
30# - 50#

Average 45 pounds.
Blue water; caught inshore and sometimes at edge 
of 100 fathom shelf.
Occasional fish year round; best time: January- 
February.
Usually by trolling with outriggers from charer 
boat; sometimes by casting from small boat. 
Ballyhoo, strips, artificial lures. 
20# - 30#

Average 15 pounds.
Blue water; caught at edge of 100 fathom shelf and
sometime?* inshore.
Fall to spring; best time: spring.
Trolling.
Ballyhoo, feather.
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APPENDIX III. DEEP WATER FISHING 

A typical fishing technique for large pelagic fishes 
consists of expensive heavy duty rods and reels, but more 
feasible alternatives for Haitian fishermen are available. The 
nylon hand trollinq qurdy rigged with 80 lb. test monofilament 
line is adequate for most.pelaqics excludinq very large billfish 
and sharks. This system is adaptable for small boats and can be 
also used for bottom fishing in waters at the shel~ break and 
beyond. 

SPECIES COMMONLY CAUGHT IN THE VIRGIN ISLANDS OFFSHORE 
TAKEN FROM TABLE A-I (DAMMAN, 1969) 

Blue Marlin 
size: 

Habitat: 
Season: 
Method: 
Bait: 

Tackle: 

White Marlin 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Sailfish 
Size: 
Habitat: 

Season: 

Metht"d: 

Bait: 
Tackle: 

Dolphin 
size~ 
Habitat: 

Season: 
Method: 
Bait: 

Average 250 pounds; two most recent wQrld records 
(814, 845 pounds) caught in the Virgin Islands 
Waters. 
Blue water; cauqht at edge of 100 fathom shelf. 
Year-round; best time: July-October. 
Trolling with outriggers from charter boat. 
Mullet or other suitable fish weighinq from 1/4 to 
10 pounds. 
80* - 130* 

Average 45 pounds. 
Blu~ water; at ~dqe of 100 fathom shelf. 
Year-round; bast time: sprinq and fall. 
Trolling with outriggers from charter boat. 
Small mullet or. ballyhoo. 
30* - 50* 

Average 45 pounds. 
Blue water; caught inshore and sometimes at edge 
of 100 fathom shelf. 
Occasional fish year round; best time: January
FeDt'Uary. 
Usually by trolling with outriggers from charer 
boat: sometimes by casting from small boat. 
Ballyhoo, strips, artificial lures. 
20* - 30* 

Average 15 pounds. 
Blue water: caught at edqe of 100 fathom shelf and 
sometime" inshore. 
Fall to spring: best time: spring. 
Trolling. 
Ballyhoo, feather. 
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Tackle: 20# - 30#

Blackfin tuna 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle:

Wahoo
Size:

Habitat:
Season:
Method:

Bait: 
Tackle:

Allison Tuna 
Size:

Habitat:

Season: 
Method:

Bait: 
Tackle:

Cobia
Size:

Habitat:
Season:
Method:
Bait:
Tackle:

Bonito
Size:
Habitat:
Season:
Method:
Bait:
Tackle:

Average 10 pounds.
Edge of 100 fathom shelf and inshore.
Year-round; best tine: January-March.
Trolling.
Yellow feather.
20i»

Average 45 pounds; five current world records (to 
124 pounds) caught in Virgin Islands waters. 
Blue-water; caught at edge of 100 fathom shelf. 
Year-round; best time: September-May. 
Trolling form charter boat, with or without 
outriggers. 
Ballyhoo, mullet. 
30# - 50#

To 150 pounds; average 40 pounds. Pending world
record (76 pounds; 12# tackle) caught in Virgin
Islands waters.
Blue water; caught at edge of fathom shelf and
sometimes inshore.
Year-round; best time: spring and fall.
Trolling from charter boat, with or without
outriggers.
Ballyhoo, mullet, yellow feather.
50#

Average 40 pounds, world record (52 3/4 pounds,
12# tackle) caught in Virgin Islands waters.
Inshore.
Winter-Spring; best time: January-February.
Trolling.
Ballyhoo.
30# - 50#

Average 10 pounds.
Edge of 100 fathom shelf and inshore.
Year-round; best time: spring.
Trolling.
Ballyhoo, yellow feather.
20#
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Tackle: 

Blackfin tuna 
size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Wahoo 
Size: 

Habitat: 
Season: 
Method: 

Bait: 
Tackle: 

Allison Tuna 
Size: 

Habitat: 

Season: 
Method: 

Bait: 
Tackle: 

Cobia 
Size: 

Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Bonito 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

20t - 30t 

Avcaraqe 10 pounds. 
Edge of 100 fathom shelt and inshore. 
Year-round; best time: January-March. 
Trollinq. . 
Yellow feather. 
20~ 

Averaqe 45 pounds; five current world records (to 
124 pounds) caught in Virqin Islands waters. 
Blue-water; cauqht at edqe of 100 fathom shelt. 
Year-round; best time: september-May. 
Trollinq torm charter boat, with or without 
outriqqers. 
Ballyhoo, mullet. 
30t - 50t 

To 150 pounds; averaqe 40 pounds. Pendinq world 
record (76 pounds; 12t tackle) cauqht in Virqin 
Islands waters. 
Blue water; cauqht at edqe ot fathom shelf and 
sometimes inshore. 
Year-round; best time: sprinq and tall. 
Trollinq from charter boat, with or without 
outriqqers. 
Ballyhoo, mullet, yellow teather. 
50t 

Averaqe 40 pounds, world record (52 3/4 pounds, 
12t tackle) cauqht in virqin Islands waters. 
Inshore. 
Winter-Sprinq; best time: January-February. 
Trollinq. 
Ballyhoo. 
30t - 50t 

Averaqe 10 pounds. 
Edqe ot 100 tathom shelf and inshore. 
Year-round; best time: sprinq. 
Trollinq. 
Ballyhoo, yellow teather. 
20t 
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Barracuda 
Size: 
Habitat: 
Seasons; 
Method: 
Bait: 
Tackle:

Tarpon
Size:
Habitat:
Season:
Method:
Bait:
Tackle:

Bonefish 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle:

Mackerel 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle:

Average 10 pounds.
Inshore and at edge of 100 fathom shelf,
Year-round.
Trolling or spinning.
Ballyhoo, feather.
20#

15 to 50 pounds.
Inshore.
Year-round; best time: spring.
Casting, spinning, trolling.
Plug, spoon, sprat.
20# - 30#

Average 5 pounds.
Flats.
Year-round; best time: spring.
Spinning.
Crab, spoon, pink jig.
10#

Average 3 pounds.
Inshore.
Year-round.
Trolling, casting, spinning.
Strips, feathers.
12 #

Amberjacks and other lacks
Size: Average 10 pounds (amberjack).
Habitat: Inshore.
Season: Year-round.
Method: Trolling, casting, spinning.
Bait: Ballyhoo, sprat, spoon, feather.
Tackle: 10# - 30#
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Barracuda 
Size: 
Habitat: 
Season:: 
Method: 
Bait: 
Tackle: 

Tarpon 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Sonefish 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Mackerel 
Size: 
Habitat: 
Season: 
Method: 
Bait: 
Tackle: 

Averaqe 10 pounds. 
Inshore and at edqe of 100 fathom shelf. 
YeaJ:'-round. 
Tro:Lling or spinninq. 
Bal:lyhoo, feather. 
20# 

15 to 50 pounds. 
Inshore. 
Year··round; best time: sprinq. 
castinq, spinninq, trollinq. 
Pluq, spoon, sprat. 
20# - 30# 

Averaqe 5 pounds. 
Flats. 
Year-round; best time: sprinq. 
Spinninq. 
Crab, spoon, pink jiq. 
10# 

Averaqe 3 pounds. 
Inshora. 
Year-round. 
Trollinq, castinq, spinninq. 
strips, feathers. 
12# 

Amberiacks and other iackl 
Size: Averaqe 10 pounds (amberjack). 
Habitat: Inshore. 
Season: Year-round. 
Method: Trolling, castinq, spinninq. 
Bait: Ballyhoo, sprat, spoon, feather. 
Tackle: 10# - 30# 
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Equiment List

from Atlantic & Gulf Fishing Supply Co. (1981 Manual) 

Deep-water bottom fishing gear (per boat) : Amount

Econo Manual Reels "stainles steel 11
Mustad 0'Shaughnessy hooks #5
Felco C-7 wire cutter
Cannonball weights 3 ',b. & 5 Ib.
Three way swivels 5/0
Berley-McMahon "nickel plated" swivels 8/0
Ande Monofilament line 150 Ib. test tube
Seastrand stainless steel single strand

wire 140 Ib. test (size .026)
Galvanized wire (the one used to mrke fish traps) 
Detecto heavy duty scale (30 Ib. dial capacity) 
Basic Ecosounder powered by a 12 V battery 
Ritehie Compass (Cat No. B-15 A)

1 or 2
buy per 100's
1 or 2
2 or 3 of each 
buy per gross 
buy per box 
(1 or 2) 91b.

buy coils p/dz 
buy per pound
1
1
1

Offshore pelagic fishiug gear (per boat):

Nylon Hand Trolling Gurdy (with accessories) 
Ande Monofilament line 80 Ib. test 
Ande Monofilament line 300 Ib. test 
Stainless steel gaf 8' long 4" hook 
Stainless steel gaf 4" long 4" hook 
Seastrand stainless steel single strand

wire 240 Ib. test (size .035) 
Mustad 0'Shaughnessy "big game fish"

hooks 9/0 & 10/0 
300 Ib. test snap swivels 
Type c wire cutter and crimping tool 
Sevanstrand "brass" leader sleaves (A-6, A-14) 
Ritchie Compass (Cat No. B-15 A)

1 or 2 
(1) 9 Ib, 
(1) 2 Ib,
1
1

tube 
tube

buy coils p/dz,

buy per 100's
buy per box
2 or 3
buy per pkg.
1
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Equipment List 

from Atlantic & Gulf Fishing supply Co. (1981 Manual) 

Deep-water betto. fishing gear (per boat): 

Econo Manual Reels "stainles steel" 
Mustad O'Shaughnessy hooks is 
Felco C-7 wire cutter 
Cannonball weights 3 I,b. & 5 lb. 
Three way swivels 5/0 
Berley-McMahon "nickel plated" swivels 8/0 
ADde Monofilament line 150 lb. test tube 
Seastrand stainless steel single strand 

wire 140 lb. test (size .026) 
Galvanized wire (the one used to m '.ke fish traps) 
Detecto heavy duty scale (30 lb. dial capacity) 
Basic Ecosounder powered by a 12 V battery 
Ritchie Compass (Cat No. B-1S A) 

Offshore pelagic fishi:atCj' gear (per boat) : 

Nylon Hand Trolling Gurdy (with accessories) 
ADde Monofilament line 80 lb. test 
ADde Monofilament line 300 lb. test 
stainless steel gaf 8' long 4" hook 
stainless steal gaf 4" long 4" hook 
Seastrand stainless steel single strand 

wire 240 lb. test (size .035) 
Mustad O'Shaughnessy "big game fish" 

hooks 9/0 & 10/0 
300 lb. test snap swivels 
Type C wire cutter and crimping tool 
Sevenstrand "brass" leader sleaves (A-6, A-14) 
Ritchie Compass (Cat No. B-lS A) 

.. 
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Amount 

1 or 2 
buy per 100's 
1 or 2 
2 or 3 of each 
buy per gross 
buy per box 
(lor 2) 9lb. 

buy coils p/dz 
buy per pound 
1 
1 
1 

1 or 2 
(1) 9 lb. tube 
(1) 2 lb. tube 
1 
1 

buy coils p/dz. 

buy per 100's 
buy per box 
2 or 3 
buy per pkg. 
1 



III. SOCIO-CULTORAL FIELD INVESTIGATION 

A. Context

The fieldwork for this research was carried out over a 
period of six weeks. Initial inquiries regarding Luly itself 
and possible contact persons began in the Fall of 1987, 
culminating in May 1988 with she anthropologist's introduction to 
a core group of full-time fishermen who became key informants.

B. Methods

Fieldwork consisted of participant observation, comprising 
many extended, in-depth discussions with several groups and 
individuals in a variety of social settings. Topics of 
discussion were organized through an interview schedule, but 
relative depth of inquiry and inclusion or exclusion of specific 
topics varied according to the identity and number of informants 
present and the social setting; on the beach among fish-buyers, 
in the public "square" in the center of the village, in the 
cooperative meeting house, and in several private residential 
settings. Key topics were cross-checked by soliciting the 
participation of different groups and individuals, both in the 
presence of the original informants, and apart from them. 
Differences of opinion, various versions of particular incidents, 
reluctance to discuss certain topics in the presence of specific 
individuals, were all carefully noted and analyzed according to 
subject matter, social position and degree of involvement of the 
relevant informants.

Observations, made by outsiders having regular contact with 
the people of Luly, were also solicited and assessed according 
to their own social positions and the nature of their 
relationships with Luly. Fieldwork was facilitated by previous 
anthropological research in three other Haitian fishing 
villages,, This prior familiarity with the commercial 
distribution of fish, artisanal fishing equipment and methods, 
and certain key social variables present in the Haitian fishing 
sector, eliminated the necessity for preliminary exploration of 
generalized social characteristics.

Factors of production, fishing territories and commercial 
distribution and the relationship of fishermen to boat owners ara 
discussed, in detail, in Appendices I, II and III.
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A. conten 

The fieldwork for this research was carried out over a 
period of six weeks. Initial inquiries ~egarding Luly itself 
and possible contact persons began in the Fall of 1987, 
culminating in May 1988 with ~be anthropologist's introduction to 
a core group of full-time fishermen who became key informants. 

B. Methods 

Fieldwork consisted of participant observation, comprising 
many extended, in-depth discussions with several groups and 
individuals in a variety of social settings. Topics of 
discussion were organized through an interview schedule, but 
relative depth of inquiry and inclusion or exclusion of specific 
topics varied according to the identity and number of informants 
present and the social settingl on the beach among fish-buyers, 
in the public "square" in the center of the village, in the 
cooperative meeting house, and in several private residential 
settings. Key topics were cross-checked by soliciting the 
participation of different groups and individuals, both in the 
presence of the original informants, and apart from them. 
Differences of opinion, various versions of particular incidents, 
reluctance to discusR certain topics in the presence of specific 
individuals, were all carefully noted and analyzed according to 
subject matter, social position and degree of involvement of the 
relevant informants. 

Observations, ~ade by outsiders having reqular contact with 
the people of Luly, were also solicited and assessed according 
to their own social positions and the nature of their 
relationships with Luly. Fieldwork was facilitated by previous 
anthropological research in three other Haitian fishing 
villages.. This prior familiarity with the commercial 
distribu1~ion of fish, artisanal fishing equipment and methods, 
and certain key social variables present in the Haitian fishing 
sector, eliminated the necessity for preliminary exploration of 
generalized social characteristics. 

Factors of production, fishing territories and comm.rci~l 
distribution and the relationship of fishermen to boat owners are 
discussed, in detail, in Appllndica. I, II and III. 
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APPENDIX I. FACTORS OF PRODUCTION

TRADITIONAL ARTISANAL GEAR AND FISHING METHODS

The single most important item, of course, is the fishing 
boat. Kanot are wood, flat-bottomed boats, ranging in length 
from about 10 feet to 16 feet in length. Kanot are equipped 
minimally with oars and a pole for shallower waters, and secondly 
by sails. The kanot, oars, poles, and masts and sails are made 
locally with locally available materials. Kanot range in price 
from about $450 U.S.for the smallest, to about $1,000 U.S.for the 
largest ones. The smallest, most rudimentary sails start at 
about $50, and go up in size and price to about $150. 
There are about 100 kanot in Luly itself, and about 300 along 
the entire coast from Cabaret to Montrouis. Of the 100 kanot in 
Luly, about 20 are without sails and powered only by rowing. 
There are no motor-driven kanot in Luly or the surrounding area 
used by fishermen.

In Luly, there are seven Jbos kanot (boat-makers) and five 
galfa (boat repairmen who do caulking and related small 
repairs). There are three Jbos vwal, or sail-makers.

The four basic complexes of fishing gear and associated 
fishing methods require access to a boato These are: nets, 
lines, traps and diving.

(1) Nets. There are four basic kinds of nets and two kinds of 
seine nets.

a. file tremay, trammel or drag net. Characterized by
three nap (weaves) using #9-#6 (5mm) and #36-#40 (16mm) 
cord size. Length and width depends on individual's 
investment. Most common catches: lobster, crab, 
conch, snapper, goatfish, parrotfish, shark. There 
are six file tremay in Luly, with two others in 
construction.

b. file senp or "simple" net. Only one weave using nylon 
monofilament and string; size depends on investment. 
Most common catches: lobster and all size fish, 
especially grunt and jacks.

c. file sifas or surface net. Primarily used May through 
September for the jack migration, but also used for 
bonito, tuna, spearfish and swordfish.

d. file epevye or round sweepnet. Primarily used along
the shore for anchovies and heringlets. Although these 
are present in the Luly area, they are not found in 
Luly itself due to the absence of these fish.
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The single most important item, of course, is the fishi~g 
boat. xanot are wood, flat-bottomed boats, ranging in length 
from about 10 feet to 16 feet in length. Kanot are equipped 
minimally with oars and a pole for shallower waters, and secondly 
by sails. The kanot, oars, poles, and ma~ts and sails are made 
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about $50, and go up in size and price to about $150. 
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the entire coast from Cabaret to Montrouis. Of the 100 kanot in 
Luly, about 20 are without sails and powered only by rowing. 
There are no motor-driven ~t in Luly o~ the surrounding area 
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In Luly, there are seven bas ~t (boat-makers) and five 
gaLta (boat repairmen who do caulking and related small 
repairs). There are three bas~, or sail-makers. 

The four basic complexes of fishing gear and associated 
fishing methods require access to a boat~ These are: nets, 
lines, traps and diving. 

(1) Nets. There are four basic kinds of nets and two kinds of 
seine nets. 
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are six :file tremay in Luly, with two others in 
construction. 

b. file senp or "simple ll net. Only one weave using nylon 
monofilament and string: size depends on investment. 
Most common catches: lobster and all size fish, 
e·specially grunt and jacks. 

c. file silas or surface net. Primarily used May through 
September for the jack miqration, but also used for 
bonito, tuna, spearfish and swordfish. 

d. file epevye or round sweepnet. Primarily used alonq 
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are present in the Luly area, they are not found in 
Luly itself due to the absence of these fish. 
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1
e. sen and sen timay are both seine nets differentiated 

by mesh size, and are used for lady fish, thread 
herring, sardines, pilchards and goatfish. There are 
no sen in Luly, but: they are found in the area and are 
also brought in from St. Marc and Cayes.

There are fifteen bos file in Luly and the going manufacture 
rate is $5/lb of net. While there are only together a dozen file 
tremay, file senp and file sifas in Luly, this is a relatively 
large number. More typically, any one fishing community in other 
parts of Haiti is not likely to have more than 2 or 3 nets of any 
kind.

(2) Lines. There are five basic line methods: flotan (floating 
with buoys), ala deriv (bottom to surface, weighted) , bank 
(motionless), ala tren (trawling), and ala palang (single line 
with series of pendant lines. The nylon lines and hooks are 
imported and are cheap enough to be accessible to most 
fisherman. They are used to catch all fish and are baited with 
either fresh bait or artificial lures.

(3) Fish traps. The bamboo-strip fish traps, or nas, fall into 
four categories, and can be either floated or weighted:

a. gwo nas with mesh openings of 2-3 inches. These are 
checked every 10 to 15 days.

b. nas ven with mesh openings of about 1-1 1/2 inches. 
These are checked every 8 days.

c. nas razwa with 1 inch openings, checked every 3 days, 

d. nas coundbl with 1/2 inch openings, checked every day.

The average life of a nas is 5 to 6 months if they are not 
lost. The walls of the nas are imported, already woven, from 
Leogane and are stitched together by five local, part-time bos. 
They cost from a couple of dollars to up to $10. On the 
average, most fishermen own about five nas each at any one time. 
All kinds of fish are caught in nas: snappers, goatfish, grunts, 
squirrel fish, parrotfish, conly, and graysby.

Nas are the single most important fishing method/gear. In 
absolute numbers present in the area, in their accessibility to 
virtually all fishermen and, finally, in terms of the amount of 
fish caught.

(4) Diving. There are two kinds of diving, free diving with 
mask, fins and spear gun, and diving with a boat-mounted 
compressor and 60 feet of tubing. In Luly'there are about 30 
fishermen who free-dive, though not consistently. The cost of the 
spear-gun (approximately $70) and the relatively greater degree
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fish caught. 
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spear-qun (approximately $70) and the relatively qreater deqree 
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of skill necessary to dive, make spear fishing the province of 
the younger, somewhat better-off fishermen.

There are two boat-mounted compressors in Luly, both owned 
by spekilat6. There are currently four young men who dive 
regularly with compressors, but it should be noted that in Luly 
alone four men are dead and five men permanently disabled due to 
compressor-diving accidents.

Both kinds of diving are done primarily for lobster and 
conch as well as any large fish. Compressor diving is also done 
for the collection of coral, aquarium fish and shells for 
export. The fishermen in Luly estimate approximately 20,000 
pounds of fish, on average, coming out of Luly each month. They 
estimate about half of that coming from nas alone. The 
remaining amount varies in proportion between nets and lines, but 
normally with a larger proportion coming from nets. The yields 
from diving are more difficult to ascertain as these comprise the 
better quality fish and are primarily sold to the spekilate. 
In general then, the basic factors of production for fishing in 
Luly, apart from boats, are the nas and, by virtue of their 
almost universal accessibility, lines. The more efficient, and 
relatively more lucrative, net fishing is confined to a smaller 
segment of the fishing population, which is characterized by the 
gwo pecbe, the full-time, professional, well-equipped fishermen 
receiving the major portion of their income from fishing 
activities. This is the same segment of the fishing population 
who are also met Aanot, owners of their own boats.

There are, in Luly alone, 100 kanot and 312 full-time 
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Since access to a boat is the first condition necessary to fish 
in Luly, the relationship between boat-owning fishermen and 
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APPENDIX II. FISHING TERRITORIES AND COMMERCIAL DISTRIBUTION

A, Fishing Territory

The fishing community with Luly as its main market center, 
stretches from Cabaret (Boucassin) in the southeast to Montrouis 
in the northwest, a coastline of approximately 23 miles. The 
area these fishermen habitually exploit forms a triangle, with 
its base along the coast and extending to its apex at the fishing 
banks just off the east coast of La Gonave, a distance of about 
12 miles from the mainland. Les Arcadins are situated in the 
middle of this territory. This area includes both reefs, grass 
beds and deep channels, in addition to the fishing banks, (cf. 
biologists' description). The western edge of this area is also 
exploited by the fishermen of La Gonave. Once a year, in 
September-October, the Luly fishermen traditionally move to the 
west coast of La Gonave for a period of 3-4 weeks. Together with 
La Gonave fishermen, they fish intensively in the mornings and 
clean, salt, and dry their fish in the afternoons. At the end of 
this period they bring their total preserved catches back to 
Luly to sell.

Haitian fishermen are territorial in the sense that they 
habitually exploit particular marine areas. The above 
delineated area is the traditional territory of the Luly area 
fishermen, shared in part by La Gonave fishermen. Unlike 
fishermen in other parts of the world, however, Haitian 
fishermen do not jealously guard their territories and there are 
no rigid social conventions regarding territoriality. However, 
when threats to their territories are perceived, Haitian 
fishermen can and do act to repel outsiders. Though not 
occurring in the Luly area, two recent incidents in Haiti 
indicate the nature of fishermen's territoriality. In the Dame 
Marie area (at the far end of the southern peninsula), a 
fisherman from Les Cayes installed himself and persisted in 
taking certain fish of a certain size that Dame Marie fishermen 
did not exploit. When he persisted, despite warnings from the 
Dame Marie fishermen, his house was burned down and his gear 
destroyed. In another incident, occurring in the last year, 
Luly fishermen were repelled from a fishing area off the 
southern coast of the northwest peninsula by the local fishermen. 
The Luly fishermen report that they were forced out because 
their superior techniques and knowledge were allowing them to 
capture larger quantities of fish than the local fishermen.

In recent years, the fishermen from the St. Marc area have 
been fishing much more in the Luly area waters. The St. Marc 
waters have been greatly affected by siltation and 
overexploitation and, in addition, their market has dried up 
because of the recent dumping of imported toxic waste in the 
Gonaves area. The Luly area fishermen have not moved to repel 
these outsiders, nor the ones from La Gonave, largely because
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they recognize the economic necessity that brings these fishermen to their waters. They say they cannot "anpeche yo viv," they 
cannot prevent those fishermen from making a living. This is an important ethos not only among these fishermen, but among Haitian peasants in general. It signals the recognition and the respect due any individual trying to make a living, even in circumstances difficult for all.

B. Commercial Distribution of Fish

Individuals who are not fishermen also play an important 
role in the Luly fishing industry. These are the various kinds of fish-buyers and those pursuing livelihoods related to fish buying. The commercial distribution of fish is the single most important aspect of the fishing industry, apart from fishing per se, not just in Luly but in all fishing areas in Haiti.

Commercial fish distribution follows two separate circuits of exchange in the Haitian economy. Each of these circuits has two basic classes of fish, one comprising the better quality fish, the other the poorer qualities. The former is usually classed as pwason wouj or pwason woz ("red" or "pink" fish) and includes not only lobster, crab, conch, and shrimp but also 
various demersal species such as grouper and snapper. The 
latter, less valuable fish are called p/ason blan ("white" fish) . There is also a third category, called p/ason nra. ("black" fish) , which is not normally sold because the flesh is "blackish," i.e. unattractive, and requires special preparation. The exact 
cut-off point between presort wcuj and prason blan is variable, 
depending on the size and quality of the fish, rather than on 
certain species. JFWason wcuj receives the highest prices and is destined for the luxury market; tourist hotels, Port-au-Prince restaurants and retail shops and the export market. Pwason blan, on the other hand, is distributed through the internal marketing system and consumed by the general Haitian population. Pwason nwa is usually destined for fishermen's families and the poorest local people. One study shows that though pvason wouj is only 
about 33% of the total catch in Haiti, it provides more than 60% of total cash income for Haitian fishermen (CORERE 1979).

Pwason blan is bought directly from incoming fishermen on the beach by marchann and madanm sara. The marchann are local market women, who rarely buy more than 10-15 Ibs of fish in a 
single day. They clean and gut the fish right on the beach and then return to their home territories. If the fish is not sold immediately that evening, it is either put on ice, or lightly 
salted for sale in the local market the next morning. The madam sara buy the pvason blan in larger quantities and usually 
transport it (on public transportation) to Port-au-Prince where 
they sell it in the large urban markets.- These fish are either kept on ice or lightly salted. In contrast to more remote 
fishing areas, it is feasible, here, to keep the majority of
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pwason blan on ice because Luly is close enough to 
Port-au-Prince and other regional markets, and ice (at $13/300 
Ibs) is readily available through the public transportation 
system traveling on Route Nationale #1.

In contrast to pwason wouj, pwason blan readily responds to 
fluctuating market prices» Prices appear to respond to supply, 
as demand is steady and apparently never saturated. Negotiations 
between fishermen and marchann and madam sara is in itself 
interesting. Pwason blan is sold by the kod or string of fish 
and the panyfc op basket. The nominal price per pound is steady 
year-round at 4 gourdes/lb for "regular" fish and 5 gourdes/lb 
for the better pwason blan (1 gourde « $.20). What is actually 
negotiated is the number of pounds of fish on a kod or in a panye 
— the fishermen claiming a greater number of pounds than the 
marchann or madam sara. Although there are scales on the beach, 
these are rarely used to weigh pvason blan. At the time of 
fieldwork, kod and panye were being consistently calculated at 
less than their actual poundage. This would appear to indicate 
that market prices were low, but only further systematic 
fieldwork can show whether or not this under-weighing fluctuated 
with the supply or rather represents a systematic advantage of 
the marchann and madam sara over the fishermen. Several of the 
madam sara own boats which they let out to Luly fishermen for 
50% of the catch. No marchann own boats, but several of them 
have nas in the hands of the fishermen, for which they receive 
exclusive rights to the catch at slightly lower prices than those 
prevailing.

The pvason wouj distribution system is completely 
different. It is handled almost exclusively by the spekilate. 
There are two classes of spekilate in Luly. The first consists 
of six individuals resident in Luly itself or in the immediate 
area. Through their badjcugan or beach buying agents, these six 
men buy most of the puason wcuj that comes in. Much of this 
ptrason wcuj is acquired through existing relations of 
debt-clientage or through ownership of boats by virtue of the 
exclusive rights to the catch that the spekilate acquire in 
return. The market advantage of these spekilate is further 
enhanced by the fact that they each have regular buyers. These 
include most of the local beach hotels, several of the tourist 
hotels in Port-au-Prince, several of the more upscale retail 
outlets in Port-au-Prince, and several of the wholesale export 
companies in Port-au-Prince. Furthermore, these spekilate have 
the means to preserve and transport the pvason wcuj quickly which 
is crucial to the value of the fish. A second, less significant, 
class of spekilate in Luly are those who are based in 
Port-au-Prince and simply employ a Luly badjougan to buy the 
fish for them on a straight percentage basis. Apparently, these 
spekilate are large export wholesalers themselves. They are 
also involved in contracting out the collection of coral,
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aquarium fish and shells for export through the local spskiZate 
who own the compressor boats.

The highest prices for presort wouj are for mature lobster, 
followed by shrimp (rarely available in Luly), crab, conch and 
fish. If an unencumbered fisherman sells lobster to a 
spafciZate, he will get approximately $2,20/lb. The price an 
encumbered fisherman receives is a closely guarded secret, but is 
obviously below $2.20. If a visitor to Luly buys a lobster 
directly from a fisherman, the prevailing price is about $3/lb. 
But it is unusual for a visitor to not be waylaid by a spekilate 
before he can get to a fisherman, and the visitor will end up 
paying $3 and up for a lobster, without any benefit to the 
fisherman. The spekilate buys from many fishermen and can 
provide a fairly consistent supply to the hotels and retail I 
outlets. The hotels and retail outlets need to have a steady 
supply that they can rely on to satisfy their own clientele. 
Because presort wouj loses value quickly if it is not fresh, the 
independent fishermen must be able to sell their presort wouj 
catch immediately. If the spe/cilate are the only buyers on the 
beach, the fishermen has little choice. Individual fishermen with 
a good catch often go independently to the beach hotels or 
directly to individuals to try to sell their catch, but they 
cannot provide a consistent supply nor can they sell at the same 
price as the spekilate who is buying, at an advantage, from 
encumbered fishermen. Social class differences also play a part 
in enhancing the spekilate's advantage. Most fishermen feel 
awkward walking into a tourist hotel to try to sell fish or 
lobster. In most of the hotels the fishermen would not even get 
past the door.

Luly fishermen are aware of the advantages that spekilate 
wield, but are faced with few alternatives to change the system. 
Currently, the fishermen of Luly have erected a sign on the main 
road, advertising Luly as "La cite de la pecbe," to attract 
individual buyers and bypass the spekilate. Although this has 
attracted a few more buyers to Luly, it has done little to 
change the overall situation.

Finally, that the fishermen of Luly are clearly controlled 
by their market is further indicated by the fact that their major 
fishing days are geared to coincide with the days that the buyers 
come to Luly, both for presort wouj and presort blan. Tuesdays, 
Thursdays and Saturdays are full market days in Luly, chosen to 
serve the increased consumption of fish on Fridays and Sundays, 
and those are the days that virtually every fisherman goes out.
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APPENDIX III. RELATIONSHIP OF FISHERMEN TO BOAT OWNERSHIP 

A. Boat Owners

Each boat is manned by a crew of from two to four men, 
called matlo, or mates. Although these crews tend to be stable 
in their composition, there are no social rules maintaining these 
relationships permanently. Young men start out as raatlo for 
their fathers, but may change crews as they wish. Often crew 
members are of the same extended family but, again, this varies. 
The economic relationship entailed in crav. composition is visible 
in how the catches are apportioned.

Just before landing, a small portion of the catch is 
allotted to each crew member for his personal consumption, 
including the met kanot (if he is on board), and set aside. The 
rest of the catch is then sold as soon as the boat comes ashore 
to either a marchann, madanra sara or a spekilate agent. The cash 
proceeds from the sale of the catch are divided into one portion 
for each crew member, including the met kanot, and an extra 
portion for the met kanot in his capacity as boat-owner.

This general rule-of-thumb for catch apportionment has 
certain variations dependent on the gear used. For example, when 
nets are being used, from 40 to 50% of the catch goes to the met 
file (net-owner), the rest then being portioned out to the crew, 
always with a double portion for the met kanot if he is among the 
crew and not the met file. Often a boat is taken out that does 
not belong to any of the crew, but does belong to a fisherman, 
to service the crew's respective nas. Each fisherman collects 
his own catch from his own nas, but then a few fish are taken 
from each catch and given to the boat-owner

B. Fis 
Ownership

The rules of catch apportionment are quite different when 
the owners of the gear or boat are not fishermen. Not only 
spekilate, but also madanm sara and marchann own boats, nas, and 
in areas outside of Luly, nets as well. These 
-on-fishermen/fishermen relations fall into two general 
categories. In the first category, a spekilate or a madanm sara 
owns a boat. The fishermen who use the boat automatically turn 
over one full half of the catch to the owner, even if the catch 
consists of only a couple of pounds of fish. In the second kind 
of relationship, usually only involving nas, the fisherman is 
provided with several nas by a madanm sara or a marchann. The 
catch he collects must be sold exclusively to the provider of the 
nas, often at less than market prices. In Luly, there are 15 
bo-2^3 which are owned by non-fishermen, i.e. owned by spekilate 
or luadanm sara, and among those 15, 4 are owned by one single 
spekilate. There are three spekilate who also provide nas, but
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it is primarily the madanm sara and marchann who provide nas, and 
their number varies.

Considering that there are 100 boats in Luly, and 15 are 
owned by non-fishermen, then there are only 85 boats 
independently owned. Subtract from these the approximately 20 
boats that have no sails and are therefore seriously curtailed in 
their fishing territory, there remains approximately 65 boats 
operated by relatively independent mat kanot and their crew, or 
about 195 individuals who, judging from appearances, are free 
agents receiving direct benefits from their catches. However, as 
we shall see in the section devoted to the commercial 
distribution system, even these apparently independent fishermen 
are subject to economic constraints.
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IV. TOURISM STUDY 

A. Approach

The Tourism study analyzed overall tourism in Haiti and the 
regional tourist industry in the Les Arcadins region. The basis 
of the analysis was published information from the Haiti Office 
du Tourisme et des Relations Publique, interviews with tourist 
industry associations and local hotel operators. The purpose of 
the study was to assess the socio-economic benefits of a marine 
park at Les Arcadins for the regional hotels, the local people 
and the government of Haiti. The goal was to: 1) identify the 
"tourist" segment of the visitors to Haiti; 2) identify changes 
which have taken place in tourism in Haiti and the Les Arcadins 
region from 1970-1987, the reasons for these changes; and 3) 
estimate the socio-economic relationship between tourism and the 
Haitian economy both at the country and regional levels.

B. Methods

The study briefly reviewed the history of tourism, assessed 
the current state of tourism and provided an outlook for the 
future. A significant element of this methodology was to isolate 
from government data actual "tourists" visiting Haiti, as current 
government tourist numbers also include business people, 
returning Haitian nationals or Diaspora Haitians, missionaries, 
and other non-vacationing visitors. The analysis of the tourist 
industry in the Les Arcadins region provided area specific 
information on beach hotel characteristics along the coast, and 
the relationship between the tourist industry and the local 
economy.
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APPENDIX I. REGIONAL HOTELS

ibo Beach. This is both the oldest resort in the region and 
the closest, about 35 kilometers, from Port-au-Prince. Located 
on an island, this 78-room hotel features a 120-seat, open-air 
restaurant, a 40-slip marina, an outdoor bar, a 3-level swimming 
pool with an outdoor bar and grill, tennis and basketball courts, 
mini-golf, and a large, well-groomed beach area. The 
accommodations are A-fs?ame bungalows. Currently, 12 of the 
structures are inoperational. The hotel was in substantial 
disrepair when purchased by a Swiss businessman. Renovations 
have taken place on many of the bungalows and the main building. 
The emphasis of the current marketing program is toward Canada, 
Switzerland, and Germany. The owner is claiming he can achieve 
65% occupancy in the winter of 1988.

Kvona Beach. Opening in 1965, the Kyona is one of the two 
smallest resorts with only twenty rooms. The accommodations are 
duplex thatched roof huts with moderate sized rooms. The resort 
is situated on a grand, curving, sand beach with large tropical 
trees throughout the property. While one of the most 
picturesque of the region's resorts, the Kyona lacks amenities 
with only an outdoor restaurant and bar. Presently, the resort 
continues to attract large local crowds on the weekends.

Kaliko Beach. Located about a kilometer north of Kyona, 
this resort is designed as a small, thatched-roof hut village 
with a total of 40 rooms. Most of the huts are duplexes with a 
couple of single room huts,, The hotel used to operate under the 
name Kaloa Beach until it was refurbished in 1982. The resort 
features a 100-seat restaurant with an adjoining bar overlooking 
the beach, a swimming pool, the only dive shop in Haiti, a tennis 
court, gift shop, and a modest, well-maintained beach dotted with 
palm trees. A second restaurant use to operate and serve 
dinners but this was closed a few years ago. This restaurant is 
now used for seminars and conferences.

The accommodation section of the resort has been neglected 
for the past couple of years and the lack of maintenance shows. 
The restaurant, dive shop, and beach are the best kept areas of 
the resort and the mainstay of the operation. The quaint 
surroundings and pleasant appearance of the grounds maintains 
appeal for the resort but further neglect could damage its 
attraction in the future.

Ouanaqa Bay. This 40-room hotel is located only a few 
kilometers north of Kalico Beach. It is sited on a small strip 
of land between National Route 1 and the La Gonave Bay. The 
resort is of modest appeal with very little land around the 
resort. The two-level hotel fronts the--beach and overlooks the 
bay. The beach is a small strip of land running the length of 
the hotel and has few trees. Amenities include an open-air,
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indoor, SO-seat restaurant and an outdoor bar on a pier jutting 
into th« bay. The buildings appear ill»maintained and in need of 
serious repair,

Xaragua. This hotel was foreclosed a coupl® of years ago 
and stands empty and locked in the village of Deluge. It is the 
farthest from Port-au-Prince lying a few kilometers north of 
Club Mediterranean. Th© concrete 4-story building contains 48- 
rooms.

Club Meflij-frerranean. The largest of the region's resorts 
with 350-resoiKs, it is also the only resort with a world renown 
name. It ia located near the village of Monteouis about 90 
kilometers from Port-au-Prince. Of all the resorts, Club Med 
presents the most "private club 9" appearance. Th© resort is the 
most lavish in the region and offers the greatest package of 
amenities which include three restaurants, a three-part swimming 
pool, lighted tennis courts, golf driving range, pool basketball, 
nightclub, windsurfing, and a kilometer long beach full of palm 
trees. The complex is entirely self-contained and th« only 
resort showing a manicured entrance from National Route 1 to the 
resort. While the resort has been closed since late summer 
1987, the property has been meticulously maintained.

Tourists to the hotel came via tour packages and would stay 
for one or two weeks. Tourist originating points included the 
U.S., Canada, Europe, and south America.

Jolly Beach. Situated on a promenade overlooking La Gonave 
Bay and the island of La Gonave, this 20-room hotel offers 
pleasant, well-maintained surroundings for its guests. The hotel 
opened in 1982 and offers an open-air, 100-seat restaurant and 
bar, a swimming pool, tennis court, horseback riding, 
windsurfing, and a small beach. A grand staircase descends from 
the restaurant and hotel through a garden to a small, yet well- 
maintained, beach. Each room has a porch or balcony looking out 
over the bay. The rooms and buildings show few signs of neglect. 
(Closed in early 1989)

Moulin Sur Her. This 30-room resort near Club Mediterranean 
is the newest and most unique of the beach resorts. Built by a 
renowned Haitian architect, its focal point is a reconstructed 
18th-century sugar plantation home. Originally built as a 
residence for the architect in the early-1980's, it was later 
converted into a restaurant and administrative building. The 
accommodations area of the resort opened in 1985 on property 
fronting La Gonave Bay. The resort includes miniature golf, a 
50-seat, open-air restaurant, a swimming pool, tennis courts, and 
a small beach.
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Unfortunately, the hotel never achieved a substantial 
occupancy rate because the worst years for regional tourism 
followed its opening. If problems in the tourist industry 
persist for another six months, the hotel faces the prospect of 
having to shut down.
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V. INSTITUTIONAL ANALYSIS 

A. Approach

The objectives of the institutional analysis were to 1) 
determine the legal states of Les Arcadins, 2) provide all 
necessary steps for park establishment, 3) propose an 
institutional arrangement for park administration and management 
which could succeed in the context of the Haitian institutional 
environment and 4) provide long term planning recommendations for 
future action. The original approach, designed to consider 
several alternatives for park administration and management, 
including institutional arrangements with the GOH had to be 
modified^ however, due to the political situation. Much of the 
institutional research therefore, had to be performed without 
benefit of government input and thus only the non-governmental 
institutional arrangement has been proposed.

B. Methods

To find answers relating the the fundamental questions of 
who will administer the park and manage the funds, a variety of 
private sector groups and organizations were interviewed. 
Criteria for selecting a lead agency or organization included; 
the motivation and ability to protect and manage an important 
natural area, the degree of stability and infrastructure, in 
place, to handle management responsibilities and park funds and 
the probability of immediate results. Appendix I contains a 
sample questionnaire which was distributed to known NGO's in 
Haiti.
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APPENDIX I. INSTITUTIONAL ANALYSIS QUESTIONNAIRE

January, 1989

INSTITUTIONAL ANALYSIS QUESTIONNAIRE
LES ARCADINS MARINE PARK PROJECT

HAITI

In September 1987 the U.S. Agency for International 
Development awarded a grant to World Wildlife Fund, a private 
international conservation organization, to study the biological • 
importance of Les Arcadins and develop a plan for establishing a • 
marine park at Les Arcadins. The purpose of this questionnaire 
is to identify organizations (and individuals) in Haiti who can 
either act as a primary management agency for the park or can 
assist in its development.

World Wildlife Fund, in cooperation with Wilcox 
Associates, a private consulting firm, and the Haiti Hotel 
Association has conducted several studies of the Les Arcadins 
area. Les Arcadins is located in Port-au-Prince Bay near the 
Kalico Beach Hotel and the village of Luly.

Our recent biological study indicates that Les Arcadins is a 
coral reef site of high biological diversity. The economic, 
tourism, and cultural studies suggest that with proper management 
and the start of community development programs, Les Arcadins 
could become an important tourist site for SCUBA divers and 
snorkelers while improving the economic condition of local 
fishermen. For this to occur the park will need a manager, an 
office, funding, equipment, and the assistance of Haitian 
organizations.

This questionnaire will help us to identify potential 
organizations that can provide technical, financial, and 
administrative assistance for the establishment and management of 
the marine park.

1. What is the name of your organization? _______________

2. What is your organization's primary mission?

List two of your most successful projects,
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3. In what year was your organization established?

4. Is your organization legally recognized in Haiti? 
Yes _____________
No , Please explain

5. How many people work for your organization? 
Paid _______ 
Volunteer _______

6. Does your organization have members? 
Yes _______
No ________

7. If yes, how many people are members? _____

8. Does your organization have experiene or knowledge in the 
following areas? Please place an "X" next to all that apply.

_______ Snorkeling and SCUBA diving activities
_______ Tourism Development
_______ Marine Fisheries
_______ Scientific Marine Research
____________ Working with Rural Communities
_______ Working with Fishing Communities
_______ Environmental Monitoring of Marine Areas
_______ Park Administration and Management 

Budget Preparation and Accounting
_______ Personnel Management
_______ Project Management
_______ Fund raising
_______ Development of educational Materials
_______ Public Relations
_______ Other, please specify:

Please underline any of the above which your organization 
would be interested in exploring.

9. What technical specialist are employed by or are members of 
your organization?

10. What is the source(s) of your operating funds?_

88

3. In what year was your organization established? 

4. Is your organization legally recognized in Haiti? 
Yes 
No , Please explain 

5. How many people work for your organization? 
Paid 
Volunteer ____ _ 

6. Does your organization have members? 
Yes 
No 

7. If yes, how many people are members? ________________ __ 

8. Does your organization have experiene or knowledge in the 
tollowinq areas? Please place an "X" next to all that apply. 

__________ Snorkeling and SCUBA diving activities 
Tourism Development 
Marine Fisheries 
Scientific Marine Research 

__ ~ ______ working with Rural communities 
__________ working with Fishing communities 
__________ Environmental Monitoring of Marine Areas 

Park Administration and Management 
__________ . Budget Preparation and Accounting 

Personnel Management 
Project Management 
Fund raising 
Development of educational Materials 
Public Relations 
Other, please specify: 

Please underline any of the above which your o~qanization 
would be interested in exploring. 

9. What technical specialist are employed by or are members of 
your organization? 

10. What is the source(s) of your operating funds? ____________ _ 

88 



11. What is the size of your annual operating budget?

12. How do you track income and expenditures in your 
organization?

13. Are your books audited each year?
Yes ___________
No ___________

14. What other organizations do you suggest we speak with? 
Name of Agency or Organization: ________________

What does this organization do?

14. Name/Organization:

15. Contact Person: 
Hailing Address:*

16. Telephone Number:

Thank you for helping with this survey,
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VI. ENVIRONMENTAL EDUCATION

A. Approach

Objectives:
(1) To design a preliminary environmental education

program for Lea- Arcadins Marine Park that informs the 
public about the key issues and provides a means for 
citizen participation.

(2) To determine the need, important audiences and most 
effective media for an environmental education and 
public awareness program concerning Les Arcadins and 
other marine resources. •

(3) To identify existing educational materials which could 
easily be adapted for use in Haiti.

B. Methods

To accomplish the above objectives the following activities 
were conducted.

(1) A review of environmental education, interpretation, 
and training programs for marine reserves in the wider Caribbean 
and other regions relevant to Les Arcadins was completed. 
Because of their similarities in environmental and socio-economic 
factors to Les Arcadins, the review focused on the Southeast 
Coast Project in St. Lucia, the Hoi Chan Marine Reserve in 
Belize, and La Planada Nature Reserve in Colombia. (Appendices 
I, II and III)

(2) A review of the biologic, socles-cultural, tourism, and 
institutional surveys, which were completed am part of the Les 
Arcadins project, was completed. The surveys pull together 
existing knowledge as well as add important new information 
about Les Arcadins and the surrounding community <. The 
information in the surveys was used extensively in designing the 
environmental education program for Les Arcadins.

(3) A review of existing environmental education 
publications and audio/visuals being used in the wider Caribbean 
was completed. Regional materials as well as country specific 
publications from St. Lucia, Dominica, Guadeloupe, Dominican 
Republic, and Belize were analyzed for effectiveness, 
appropriateness, and adaptability to Haiti. (Appendix IX)
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APPENDIX I. LA PLANADA NATURE RESERVE

The La Planada Nature Reserve in Southwest Colombia has 
become one of the best examples in Latin America of a wildland 
protection project linking conservation and development. A key 
element in the success of this model project has been the design 
and implementation of an education program which has helped to 
insure the sound management of the lands surrounding the reserve 
and has secured community respect and support for La Planada.

Situated on a forest, high plateau, this small, 1700 hectare 
reserve harbors a significant number of endemic plant and animal 
species and several rare and endangered animals such as the 
Spectacled bear and jaguar. WWF has assisted the Foundation for 
Higher Learning (FES) to purchase land, develop the operational 
plan, and implement management activities. The operation plan 
stressed the need to extend management activities into the 
surrounding communities in order to inhibit inappropriate land 
use that could reduce the small reserve to an island of greenery 
surrounded by degraded landscapes. Such geographic isolation 
would severely reduce the conservation value of the reserve.

Consequently, FES and the Ministry of Education designed a 
unique education project, the "Escuela Nueva Program," which 
addresses the special needs of this rural population and promotes 
a strong environmental ethic among those involved. The program 
features activities in health, community development, appropriate 
land use, and environmental conservation. Many of the recipients 
of this program are the indigenous Kwaiker Indians and a major 
orientation of the education activities involving them is 
"cultural recuperation" and community organization.

Using the interpretive /education center at La Planada, 
reserve staff have trained 31 school teachers from 22 rural 
schools that are within the "influence zone" of the reserve. In 
addition, the program has supported physical improvements to over 
20 rural schools and has provided desperately needed teaching 
materials. Teachers trained at La Planada are given technical 
backstopping when they return to their schools.

In addition to teacher training, the reserve has developed a 
mobile conservation education unit that visits schools and 
community groups. The education center at the reserve has 
developed several interpretive displays and written materials for 
visitors. There are also several nature trails with 
corresponding pamphlets that discuss forest ecology and man's 
relationship to this environment.

***************
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become one of the best examples in Latin America of a wildland 
protection project linking conservation and development. A key 
element in the success of this model project has been the desiqn 
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insure the sound management of the lands surrounding the reserve 
and has secured community respect and support for La Planada. 

Situated on a forest, high plateau, this small, 1700 hectare 
reserve harbors a significant number of endemic plant and animal 
species and several rare and endangered animals such as the 
Spectacled bear and jaquar. WWF has assisted the Foundation for 
Higher Learning (FES) to purchase land, develop the operational 
plan, and implement management activities. The operation plan 
strGssed the need to extend management activities into tho 
surrounding communities in order to inhibit inappropriate land 
use that could reduce the small reserve to an island of greenery 
surrounded by degraded landscapes. Such geographic isolation 
would severely reduce the conservation value of the reserve. 

Consequently, FES and the Ministry of Education designed a 
unique education project, the "Escuela Nueva Program," which 
addresses the special needs of this rural population and promotes 
a strong environmental ethic among those involved. The program 
features activities in health, community development, appropriate 
land use, and environmental conservation. Many of the recipients 
of this program are the indigenous Kwaiker Indians and a major 
orientation of the education activities involving them is 
"cultural recuperation" and community organization. 

Using the interpretive /education center at La Planada, 
reserve staff have trained 31 school teachers from 22 rural 
schools that are within the "influence zona" of the reserve. In 
addition, the program haa supported physical improvements to over 
20 rural schools and has provided desperately needed teaching 
materials. Teachers trained at La Planada are given technical 
backstopping when they return to their schools. 

In addition to teacher training, the reserve has developed a 
mobile conservation education unit that visits schools and 
community groups. The educ~tion center at the reserve has 
developed several interpretive displays and written mater.tals for 
visitors. There ~re also several natura trails with 
corresponding pamphlets that discuss forest ecoloqy and man's 
relationship to this environment • 
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APPENDIX II. THE SOUTHEAST COAST PROJECT, ST. LUCIA

The southeast coast of the West Indian Island of St. Lucia 
reflects the economic development and conservation needs typical 
of the Eastern Caribbean. It encompasses all major ecosystems 
characteristic of small, insular environments in the Caribbean, 
including reefs, seagrass- beds, mangroves, dry forests, beaches 
and cliffs, and supports artisanal fisheries, tourism, charcoal 
production, recreation, sand mining, and agriculture.

The southeast coast project began in 1986 as part of the 
World Wildlife Fund/U.S. AID Wildlands and Human Needs Program. 
Based on the results of a 1981 study carried out by the Eastern 
Caribbean Natural Areas Management Program (ECNAMP) and the 
Government of St. Lucia, the project aims at promoting sus- 
tainable development through the integration of research, 
development and training activities with the active participation 
of local resource users. Specific project activities focus on 
improved management of artisanal fisheries, mangrove and fuelwood 
management, sea moss and sea egg cultivation, and management of 
the Maria Islands Mature Reserve.

Sustained use management of the fishery and mangroves are 
important to peoples' livelihood on the southeast coast. 
However, because of insufficient numbers of trained natural 
resources personnel and inadequate mechanisms for community 
participation, little progress had been made towards reducing 
over fishing and cutting of mangrovos for charcoal production. 
At the same time, development activities have led to increased 
pollution of the marine environment and the drainage of mangrove 
swamps, thus further decreasing the productivity of thes® already 
stressed environments.

The southeast coast project addresses these problems by 
working directly with the resource users. Local fishermen and 
charcoal producers are being organized into cooperatives and are 
receiving training in ecology, resource management, and manage- 
ment of cooperatives so that they can more effectively manage the 
resources they depend upon. They are also participating in the 
baseline studies which are providing the information necessary to 
better manage their resources.

The project develops alternatives such as establishing tree 
plantations for future charcoal production, developing techniques 
for successful sea moss cultivation, and establishing farming 
sites so that cooperative members are less dependent on charcoal 
for their subsistence. Tourism is being promoted through the 
Maria Island Nature Reserve and Museum (originally funded by 
WWF). Six tour guides, trained by the srntheast coast project, 
lead field trips to the Maria Islands.
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Eventually, the fishermen and charcoal producers will have 

direct responsibility for the management of their natural 
resources. They will thus have a bigger stake in making sure 
that the southeast coast's natural resources are well managed. 
If this approach is effective, fewer natural resource managers at 
the government level will be needed. This would be a significant 
contribution to natural resource management since lack of trained 
personnel is such a widespread problem.

*******************

APPENDIX III. HOL CHAN MARINE RESERVE, BELIZE

The rectangular shaped, five square kilometer Hoi Chan 
Marine Reserve encompasses mangrove swamps, shallow water 
ecosystems, a well developed section of barrier reef, and a 
kilometer or so of deeper water beyond the reef. Located off of 
Ambergris Cay near the popular tourist town of San Pedro, the 
reserve's creation has become a major drawing card for visitors 
to the country.

At this time the Belize Department of Fisheries is not 
financially able to support the one-year old project but it is 
expected that the Park should begin generating at least some of 
its own revenue by the second or third year of operation. The 
reserve will begin charging admission in 1989. At present, 
funding for the reserve comes from the U.S. Agency for 
International Development and World Wildlife Fund.

Considerable progress has been made in one year. All 
reserve staff have been hired and most of them have received some 
training. The reserve boundaries have been marked and are being 
regularly patrolled. Major items of equipment have been 
purchased, including a patrol boat and motor, an administrative 
and education center has been opened, educational publications, 
about the reserve, have been produced and resource management 
activities have been initiated.

***************************
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APPENDIX IV. SUMMARY OF EDUCATIONAL AIDS FOR PUBLIC AWARENESS 
AND ENVIRONMENTAL EDUCATION PROGRAM

Park Brochure

Objective: inform the general public and potential
visitors about the park's existence, purpose, services,
and location.
Description: a simple four color, three section
brochure in English and French.
Preparation: .Subcontract
Estimated Cost: $4,500.00
Dissemination: Haiti hotels and businesses, airport
arrivals area, selected travel agencies catering to
SCUBA divers, and the visitor center.

Les Arcadins Poster

Objective: inform the general public and potential 
visitors about the park's existence, location, and how 
to obtain further information. Produce small income 
for reserve through sale of poster. 
Description: a four color poster depicting a general 
underwater scene of coral reefs with the name of the 
park, a short conservation message, and invitation to 
visit the reserve. Text would be in Creole. 
Preparation: Subcontract. WWF has access to color 
separations for coral reef poster. 
Estimated Cost: $8,500.00
Dissemination: same as for brochure but only for 
display purposes, poster would be available for sale at 
reserve visitor center. Poster would also be displayed 
in schools, other public buildings, and businesses.

Les Arcadins Video

Objective: highlight Les Arcadins Marine Park at key 
visitor arrival centers such as the international 
airport and hotels in Port-au-Prince. Provide takes 
for television news coverage.
Description: a 15 min. color video in English and 
French with underwater shots of Les Arcadins. 
Preparation: Subcontract. Underwater video footage of 
Les Arcadins already exist. Arrangements would have to 
be made to use material. 
Estimated Cost: $12,000.00
Dissemination: airport arrival area, local hotels, 
short spots for television.

94

APPENDIX IV. SUHMARY OF EDUCATIONAL AIDS FOR PUBLIC AWARENESS 
AND ENVIRONMENTAL EDUCATION PROGRAM 

Park Brochure 

Objective: intorm the general public and potential 
visitors about the park's existence, purpose, services, 
and location. 
Description: a simple tour color, three section 
brochure in English and French. 
Preparation: .Subcontract 
Estimated Cost: $4,500.00 
Dissemination: Haiti hotels and businesses, airport 
arrivals area, selected travel agencies catering to 
SCUBA divers, and the visitor center. 

Las Arcadins Poster 

Objective: intorm the general public and potential 
visitor.s about the park's existence, location, and how 
to obtain f'urther intormation. Produce small income 
tor reserve through sale ot poster. 
Description: a tour color poster depicting a general 
underwater scene ot coral reet. with the nama ot the 
park, a short conservation message, and invitation to 
visit the reserve. Text would ba in Creole. 
Preparation: Subcontract. WWF has access to color 
separations tor coral reet poster. 
Estimated Cost: $8,500.00 
Dissemination: same as tor brochure but only tor 
display purposes, poster would be available tor sale at 
reserve visitor center. Poster would also be displayed 
in schools, other public buildings, and businesses. 

Les Arcadins Video 

Objective: highlight Les Arcadins Marine Park at key 
visitor arrival centars suCh as the international 
airport and hotels in port-au-Prince. Provide takes 
tor television news coverage. 
Description: a 15 min. color video in English and 
French with underwater shots ot Les Arcadins. 
preparation: Subcontract. Underwater video tootage of 
Les Arcadins already exist. Arrangements would have to 
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Three Conservation booklets

Objective: inform resource users and school children 
about sustainable development and important local 
species and ecosystems. Booklets would serve as 
enrichment reading material for schools and literacy 
program.
Description: a coloring booklet on coral reefs, a 
booklet about conch f and a booklet about spiny 
lobsters. All three booklets would be in Creole. 
Preparation: Subcontract. Editions of each booklet 
have already been produced by WWF. Text would have to 
be adapted to Haiti and translated into Creole. 
Estimated Cost: $4,000.00 
Dissemination: Local schools and fishery cooperative.

Las Arcadins Slide Program

Objectives Publicize and gain support for Les
Arcadins Marino Park and the concept of sustainable
development.
Description: a program with SO slides and a written
text in English, French, and Creole.
Preparation: Subcontract. Slides of Les Arcadins are
available and can be used for this program. Sufficient
technical information also exist.
Estimated Cost: $1,000.00
Dissemination: program will be presented by the
Executive Director to civic groups, business people,
and government officials.

Marine Life of Les Arcadins Booklet

Objective: provide more detailed information about the
ecology, species, and history of Les Arcadins Marine
Park. Raise revenue for Les Arcadins.
Description: a 50-60 page booklet in English and
French with a four-color cover and line-drawing
illustrations.
Preparation: Subcontract. Much of the technical
information concerning the marine life is already
available. Work is needed on the terrestrial
components and history of the park.
Estimated Cost: $8,000.00
Dissemination: for sale at visitor center and book
shops in Port-au-Prince.
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