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MARINE RESOURCE CHARACTERIZATION 

Northeast Coast Management Area 
Bird Island Marine Reserve 

and Wildlife Sanctuary 

I. Methodology 

The objective of this component of the Parham Harbour Facilitation Project 
was to improve the data available on the marine resources of the Northeast 
Coast Management Area (NECMA) of Antigua. This was done by examining 
selected sites (the selection criteria are discussed below) after reviewing: 

• previously mapped information (Weiss and Multer, 1988), and 

• 1991 aerial photographs. 

The Weiss and Multer map provides very useful information on the near
shore resources of the island of Antigua. Additional research was needed in or
der to update their data, which was based on work done in the early 1980s, and 
to provide greater detail for the NECMA (the Weiss and Multer map is 1:40,000 
scale while data for the current effort was collected at 1:10,000 scale). The differ
ence in scale makes site comparisons between the two studies difficult, as does 
the subjective nature of the categorization used by the different investigators. 
Appendix AA describes the marine resource categories used by for the current 
investigation (Bunce, 1996) and the techniques used to collect data. 

The sites for marine resource ground-truthing and marine resource charac
terization were selected based on the following criteria: 

1) discrepancies between the Weiss and Multer 1988 map and 
1991 aerial photos; 

2) sites potentially most impacted by land-based activities; 

3) the entire Bird Island Marine Reserve and Wildlife Sanctuary 
(BIMRWS), which requires more detail than is provided by the 
Weiss and Multer 1988 map; and 

4) offshore islands that could serve as release valves to decrease 
visitor pressure on Great Bird Island from day tour operators. 

Appendix BB lists the sites examined with notes on their current and previ
ous (i.e., Weiss and Multer) marine resource characterization. 
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II. Descriptions of Areas 

Bird Island Marine Reserve and Wildlife Sanctuary 
(1991 Aerial Photo 1*) 

A. Current Conditions 

The BIMRWS is dominated by seagrass beds, dead fringing reef and scat
tered coral heads. The sea grass beds are evident throughout the shallow areas of 
BIMRWS (Sites 1, 7, 9, 10, 11, 13, 16, 18,20,21,23,24) and are in healthy condi
tion with the exception of the seagrass bed southwest of Great Bird Island where 
yachts typically anchor (Site 24). The survey of this site revealed numerous 2' x 
2' X 2' holes where anchors had apparently dug out the seagrass. Manatee grass 
is the predominant seagrass in the BIMRWS, often observed in conjunction with 
turtle grass. 

The shallow reefs consist of large, continuous areas of dead coral rock, most 
commonly Acropora cervicornis, A. palmata, and/or Porites porites (Sites 3, 4, 5, 14, 
19,22). Live stony coral heads (typically P. asteroides and A. palmata) and gor
gonians (particularly sea rods) are scattered throughout these reefs; however 
coverage is less than five percent at any site. High densities of seagrass and 
macroalgae (commonly Dictyota sp. and Halimeda sp.) is common at the reef sites. 
The density of the reef structure relative to sand varies through BIMRWS as evi
denced in the reef south of Great Bird Island and north of Exchange Island (Site 
5) which varies from large areas of sand scattered with coral to continuous reef 
substrate. In contrast to the shallow reefs, the deeper reefs have higher live coral 
coverage and moderate to high species diversity (Bunce, 1995). 

B. Changes in Conditions 

Comparison with the Weiss and Multer (1988) habitat map indicates that the 
habitat zonation boundaries are approximately the same now as then; and ap
proximately half of the sites checked have maintained the same habitat compo
sition or characterization. All of the seagrass beds noted by Weiss and Multer are 
still seagrass beds; seven of the eleven reef sites are still reef. Most of the reef is 
dead; but may have been so even at the time that Weiss and Multer did their re
search (Weiss and Multer did not include information on the health of the reefs 
that they identified). Some linear reef is now scattered coral heads (6, 12) or sea
grass (23); some scattered coral heads are now seagrass (7, 16, 18, 20) or sand 
(17); some areas of sand are now seagrass (1, 13). 

* For site locations, refer to Maps 2 and 2.1. 
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Prickly Pear Island (1991 Aerial Photo 2) 

A. Current Conditions 

The marine environment surrounding Prickly Pear Island primarily consists 
of fringing reef overgrown by seagrass and/ or macroalgae with patches of sea
grass and sand interspersed. Although the reef structure is primarily composed 
of dead coral (Acropora palmata and A. cervicornis), there are some patches of live 
stony coral heads (Porites asteroides, Montastrea annularis, P. porites), and live gor
gonians (seafans and sea rods) and fire coral (Millepora sp). Compared to many 
areas of the NECMA, this spot provides reasonably good snorkeling sites. 

B. Changes in Conditions 

There have been relatively few changes in the species composition and 
zonation of Prickly Pear's marine habitats since the Weiss and Multer (1988) 
study. Weiss and Multer characterized the area as linear reef, which is still the 
main composition of the area. The reefs have deteriorated to the point that the 
reef structure remains intact; however, much of the coral is dead and overgrown 
by seagrass and/ or macroalgae. There is an area of sand directly off the west 
beach of Prickly Pear Island (Site 34) that was not noted by Weiss and Multer; 
however, it may just have been too small to have been distinguished by them. 

Beggars Point to Fitches Creek (1991 Aerial Photos 3, 4, 5) 

A. Current Conditions 

The marine environment from Fitches Creek to Beggars Point has a mix of 
seagrass, mud, and deteriorated reefs. The Fitches Creek area (Sites 1 to 8) 
mainly consists of turtle grass, in healthy condition. Mud and muddy sand are 
the predominant substrates throughout the area. The area to the north, from the 
airport to Beggars Point (Sites 9 to 29), consists of a mix of seagrass and highly 
deteriorated fringing reef. The coastal communities from the airport to Beggars 
Point have spur and groove formations which consists of "spurs" of dead coral 
reef areas adjacent to "grooves" of dense areas of seagrass (Sites 12 to 27). Ap
proximately half of the reef areas have maintained their structure; however the 
coral base is largely dead (Sites 19, 21, 23, 24, 27). The remaining half have dete
riorated to the point that the substrate is relatively flat consisting of sand and 
dead coral overgrown with seagrass and/ or macroalgae and mixed with bits of 
live coral (Sites 9, 10, 12, 13, 16). The reefs by the U.S. Navy Base (Sites 21, 23) 
had several large live coral heads. 

island resources 
FOUNDATION 

Page 3 



Marine Resource Characterization, NECMA and BIMRWS/Parham Harbour Facilitation Project,' Antigua 

B. Changes in Conditions .r 

Comparison with the Weiss and Multer map indicates the habitat zonation 
boundaries have for the most part been maintained for the area from Fitches 
Creek to Beggars Point; however, the species composition has changed signifi
cantly for virtually all of the sites checked. Five of the fringing reef sites remain 
distinguishable as reefs; (albeit, largely dead) (Sites 19, 21, 23,24, 27). Six former 
reef sites are now flattened dead coral overgrown by sea grass (Sites 7, 9, 10, 12, 
13, 16) and an additional four former reef sites are now seagrass, no longer 
showing any evidence of their former coralline state (Sites 3, 11, 15, 18). Three of 
the four areas Weiss and Multer noted as scattered coral heads in sand are cur
rently sea grass (Sites 20, 28, 29) and four of the nine sites that Weiss and Multer 
reported as seagrass are now sand or mud (Sites 1,5, 6, 8). 

Crabs Peninsula (1991 Aerial Photos 6,7) 

A. Current Conditions 

The marine environment around Crabs Peninsula is dominated by seagrass, 
muddy sand and highly deteriorated fringing reefs. Largely dead fringing reefs 
are evident along the east and north coasts of Crabs Peninsula. The reefs have 
deteriorated to the point that the substrate is relatively flat consisting of sand 
and dead coral, overgrown with sea grass and/ or macroalgae and mixed with 
bits of live coral (Sites 3, 4, 5, 8, 9). Strong sedimentation was also observed at the 
south end of the west coast (Sites 1 and 2). 

The west coast of Crabs Peninsula and Parham Harbour are dominated by 
sea grass and muddy sand. The seagrass beds are in good condition and are pre
dominately turtle grass with some manatee grass and macroalgae interspersed. 

The water quality along the west coast was noted to be heavily affected in 
some areas. Oily water was observed southwest of the desalination plant (Site 
15) and unusually warm water was observed at the southern tip of the west coast 
(Sites 20, 21). In addition, sedimentation was strong south of the tip of the pen
insula (Site 10) and along the southern portion of the west coast (Sites 16, 17, 18, 
19). Secchi depth readings, a measure of visibility, were low in these areas with 
readings of 3.5m (Sites 12, 13) and 1.5 (Site 22) compared to 5m offshore from the 
northern tip of Crabs Peninsula. 

B. Changes in Conditions 

Comparison with the Weiss and Multer map indicates the habitat zonation 
boundaries have stayed more or less the same in the Crabs Peninsula area. The 
seagrass beds on the west coast and in Parham Harbour have maintained their 
habitat composition with the exception of four of the nineteen sites (Sites 12, 13, 
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23 and 24) which have shifted from seagrass to muddy sand. The other change 
noted along the west coast is that two areas identified by Weiss and Multer as 
sand banks armored with Porites and Millepora are currently dominated by turtle 
grass (Sites 29, 30). 

The fringing and patch reefs, located on the east and north coasts of Crabs 
Peninsula, have deteriorated significantly since the Weiss and Multer studies. 
Most of the areas that they recorded as linear or patch reef are currently domi
nated by seagrass over dead coral and sand (Sites 3, 4, 5, 8, 9), have been re
duced to scattered coral heads (Site 6) or are seagrass (Sites 2, 10). The site noted 
by Weiss and Multer as scattered coral heads is currently dominated by algae 
and seagrass (Site 1). 

Maiden Island (1991 Aerial Photo 8) 

A. Current Conditions 

Maiden Island is surrounded by seagrass beds and a few areas of deterio
rated reef. The seagrass is mainly turtle grass and is in healthy condition. The 
deteriorated reefs, which occur along the northeast, north and west coasts of the 
island (Sites 1, 4 and 7) are relatively flat consisting of sand and dead coral, 
overgrown with seagrass and/ or macroalgae and mixed with bits of live coral. 

B. Changes in Conditions 

The most notable change on Maiden Island is the split into two islands 
which occurred during Hurricane Luis. There is now a clear passage of water 
just south of the northern tip of the island (Site A). 

The other significant change is that the surrounding marine habitats, which 
Weiss and Multer recorded as scattered coral in sand, have deteriorated to sea
grass (Sites 3, 5 and 8) or to deteriorated reefs (Sites 1,4 and 7); the sites noted by 
Weiss and Multer as seagrass have remained seagrass (Sites 2 and 6). 

North Side of Crump Island (1991 Aerial Photo 9) 

A. Current Conditions 

The northern side of Crump Island is primarily seagrass and sand with a 
few patches of highly deteriorated reef. Turtle and manatee grass and Halimeda 
sp. dominate the shoreline and are in good condition (Sites 1, 4,6). The deterio
rated reefs, which occur at the southwest tip and off the northern end of the is
land (Sites 3,5) are relatively flat consisting of sand and dead coral, overgrown 
with seagrass and/or macroalgae and mixed with bits of live coral. 

B. Changes in Conditions 
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Comparison with the Weiss and Multer habitat map indicates the habitat 
zonation boundaries have been maintained for the marine environment on the 
northern side of Crump Island; however, the areas noted as reefs by Weiss and 
Multer have deteriorated significantly. Weiss and Multer noted that the entire 
northern coast of Crump Island was fringing reefs. These areas are currently 
seagrass (Site 1, 6) and flat beds of dead coral and sand overgrown by seagrass 
(Site 5). The areas noted as patch reefs by Weiss and Multer (Sites 3, 4) have also 
deteriorated to seagrass and flats beds of dead coral and sand. 

West side of Pelican Island (1991 Aerial Photo 10) 

A. Current Conditions 

The west side of Pelican Island is dominated by seagrass and dead reef. 
Turtle grass is the dominate seagrass and is in good condition (Sites 1,3,7). The 
deteriorated reefs, which occur at the west end of the island (Sites 2, 4, 5) are 
relatively flat consisting of sand and dead coral, overgrown with seagrass 
and/ or macroalgae and mixed with bits of live coral. The area north of the west
ern tip of the island (Site 6) is largely dead coral with coralline algae and 
macroalgae. Extrapolation of the marine habitat from the photograph indicates 
that the entire northern coast is dominated by this type of habitat, dead fringing 
reef with little live coral. 

B. Changes in Conditions 

Comparison with the Weiss and Multer map indicates that the marine habi
tats around Crump Island have changed significantly. Along the west side of the 
island, half of the areas noted as seagrass by Weiss and Multer are now sand and 
dead coral overgrown with seagrass and/or macroalgae (Sites 2, 4). Weiss and 
Multer had recorded the entire northern side of the island as linear reefs. These 
area are currently completely dead (Site 6), highly deteriorated (Site 5) or shifted 
completely to seagrass (Site 7). 
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AppendixAA 

Descriptions of Marine Resource Categories 
and Means of Data Collection 

Marine Resource Categories 

(1) seagrass: predominantly turtle grass (Thalassia testudinum) and/or mana
tee grass (Syringodium filiforme) in sand 

(1) undifferentiated - no signs of heavy sedimentation or anchor 
damage 

(la) areas marked by anchor holes 

(ld) heavily sedimented 

(1m) in muddy sand 

(lu) in mud 

(1/2) seagrass in reef and sand - sea grass covers a mix of sand and dead coral 
indicating that the site was once a reef; however, the reef has deteriorated 
to the point that the area is relatively flat with bits of dead and live coral 
amidst sand 

(2) linear reefs: bank barrier or fringing reefs; base of dead coral with less 
than 5% live coral coverage; although the coral is predominately dead, the 
reef structure remains in tact 

(2) species of dead base coral was not identifiable 

(2s) reef base is overgrown by seagrass and/ or macroalgae 

(2a, c, m, p, I) 
base of identifiable, dead coral species: Acropora palmata zone, A. 
cervicornis zone, Montastrea annularis zone; Porites sp. zone; mixed 
coral species 

(3) patch reefs: relatively isolated, often circular, areas; base of dead coral 
with less than 5% live coral coverage; although the coral is predominately 
dead, the reef structure remains in tact 

(3) species of dead base coral was not identifiable 
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(3s) reef base is overgrown by seagrass and/ or macroalgae 

(3a, c, m, p, I) 
base of identifiable, dead coral species: Acropora palmata zone, A. 
cervicornis zone, Montastrea annularis zone; Porites sp. zone; mixed 
coral species 

(4) deeper reefs: relatively large continuous reef; base of dead coral with less 
than 5% live coral coverage; although the coral is predominately dead, the 
reef structure remains in tact 

(4) species of dead base coral was not identifiable 

(4s) reef base is overgrown by seagrass and/ or macroalgae 

(4a, c, m, p, I) 
base of identifiable, dead coral species: Acropora palmata zone, A. 
cervicornis zone, Montastrea annularis zone; Porites sp. zone; mixed 
coral species 

(5) sand 

(5) undifferentiated 

(5s) muddy sand 

(5c) sand with scattered coral heads 

(5u) mud 

Means of Data Collection 

ds = drop snorkel (2 minutes) 

gs = looked through mask over the side 

hs = head underwater over the side with mask 

mt = manta tow (dragged behind the boat) 

sn = snorkel (15-45 minutes) 
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Appendix BB 

Site Observations for NECMA Marine Resource Characterization 

The list below is of the site observations for each area of the NECMA that we 
checked. The first number (in parenthesis) references the sites on the pho
tos/maps. The second number refers to the Weiss and Multer characterization 
and the third number (preceded by a dash) refers to the current resource catego
rization. The numbers are followed by site observation notes and identification 
of the method used to ground-truth (in parentheses). 

BIMRWS based on April 16, 1996, survey (Photo 1) 

1) 5 - 1: Large areas of manatee grass in sand (sn). 

2) 2 - 1/2: Seagrass (Turtle and manatee grass) and macroalgae (Lobophora 
sp. and Halimeda sp. monile) over dead coral and sand (sn 

3) 2 - 2a: Base of dead reef (Acropora palmata) with bits of live stony coral 
(Porites asteroides and A. palmata), fire coral (Millepora sp.), zoanthids 
(Zoanthus pulchellus), gorgonians (searods, seaplumes and seafans) and 
coralline algae (Neogoniolithon spectabile) (sn). 

4) 2 - 2: Large areas of dead reef with few live stony coralheads and sea 
rods separated by sandy areas (sn). 

5) 2 - 2a: Base of dead reef (Acropora palmata) and rock substrate with live 
bits of stony coral (Porites asteroides, Diploria strigosa, D. labyrinthiformis 
and Porites porites), gorgonians (sea whips, searods, seaplumes and sea
fans), fire coral (Millepora sp.) and macroalgae (Dictyota sp. and Halimeda 
sp.). Thicket of dead A. cervicornis recorded immediately north of Hell's 
Gate (sn). 

6) 2 - 5c: Sand with scattered coral heads (Diploria strigosa and Porites. aster
oides) (mt). 

7) 5c - 1: Manatee grass (mt). 

8) 3 - 3c: Dead coral reef (rubble of Acropora cervicornis) with few live sea 
rods (sn). 

9) 1 - 1: Manatee grass (mt). 

10) 1 - 1: Manatee grass (mt). 
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11) 1 - 1: Manatee grass (gs). 

12) 2 - 5c: Sand with patchy coral heads (gs). 

13) 5 - 1: Manatee grass (gs). 

14) 2 - 2: Large areas of reef with sand separating areas by 14-15' (ds). 

15) Scm - 5c: Large areas of reef with sand separating areas by 20-30' (ds). 

16) 5c - 1: Manatee grass (ds). 

17) 5c - 5: Sand (gs). 

18) 5c - 1: Manatee grass (gs). 

19) 2 - 2: Base of dead coral reef (mt). 

20) 5c - 1: Patches of turtle grass and manatee grass (mt). 

21) 1 - 1: Manatee grass (gs). 

22) 2 - 2is: Base of dead coral (Acropora cervicornis, Porites. asteroides, and P. 
porites) overgrown by macroalgae (Halimeda sp., Dictyota sp. and Pencillius 
sp.) with bits of zoanthids, fire coral (Millepora sp.) stony coral (P. asteroi
des, A. cervicornis, A. palmata, Diplora sp., and Montastrea annularis) and 
sear ods. The density of live coral increased toward the east. Approx. 200 
juvenile fish observed during 15 minute snorkel: blue tangs, parrotfish, 
snapper, grunts and butterfly fish (sn). 

23) 2- 1: Manatee and turtle grass (sn). 

24) 1m - 1: Manatee and turtle grass. Approximately 60% of the seafloor is 
covered by seagrass, intermittent with small patches of sand, which may 
have been caused by anchor damage (6 of these areas were observed in 
one 10-minute snorkel). 

Prickly Pear Island based on April 30 and April 11 surveys (Photo 2) 

30) 2-2s: Dead coral covered with macroalgae (Dictyota sp., dense turf algae 
and Halimeda. opuntia) with bits of stony corals (Porites asteroides, Montas
trea annularis, P. porites), gorgonians (seafans and sea rods) and fire coral 
(Millepora sp.) (sn). 

31) 2 -2s: Dead reef covered with turtle grass and Halimeda sp. (mt). 

32) 2 -2s: Dead coral covered with macroalgae (Dictyota sp., dense turf algae 
and Halimeda. opuntia) with bits of stony corals (Porites asteroides, Montas-
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trea annularis, P. porites), gorgonians (seafans and sea rods) and fire coral 
(Millepora sp.) (sn). 

33) 2 - 2: Large areas of dead Acropora palmata with live bits of Porites asteroi
des interspersed with patches of sand and turtle grass (mt). 

34) 2 -1: Sand with patches of turtle grass and manatee (sn). 

35) -2s: Dead coral covered with Dictyota sp. and Chaetomorpha linum. Bits of 
stony coral (Porites astreoides, P. porites) and zoanthids (sn). 

Fitches Creek to Beggars Point based on April 27 and May 1, 1996, 
surveys (Photos 3, 4, 5) 

1) 1m - 5u: Mud (ds). 

2) 5m - 1: Turtle grass and Halimeda sp. in mud (hs). 

3) 3 - 1: Turtle grass and Dictyota divaricata (hs). 

4) is - 1m: Turtle grass in muddy sand (hs). 

5) 1m - 5: Sand with a little turtle grass (hs). 

6) 1m - 5u: Mud (hs). 

7) 2-1/2: Turtle grass and Halimeda incrassata over scattered, dead coral 
heads and sand (sn). 

8) is - 5: Sand (hs). 

9) 3 -1/2: Turtle grass and macro algae (Halimeda sp. and Dictyota divaricata) 
over dead Porites porites. Bits of live P. porites and P. asteroides (sn). 

10) 2 - 1/2: Turtle grass (dense and sparse patches) over sand, dead coral and 
coralline algae (Neogoniolithon spectabile) . Bits of live P. porites and P. 
asteroides(sn). 

11) 2 - 1: Turtle grass in sand (sn). 

12) 2 - 1/2: Dense patches of turtle grass and manatee grass over dead coral, 
coralline algae (Neogoniolithon spectabile) and Halimeda sp .. Smaller 
patches of turtle grass and macroalgae (Dictyota sp. and Padina sp.) in 
shelly sand. Bits of live P. porites and P. asteroides and some sea rods 
throughout (sn). 
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13) 2 - 1/2: Patches of dense turtle grass and Halimeda sp. over dead coral and 
sand. Few patches of sparse turtle grass and Halimeda sp. in shelly sand 
(sn). 

14) Is - 1: Dense turtle grass and Halimeda sp.(ds). 

15) 2 - 1: Patches of dense turtle grass and Halimeda sp. Few patches of sparse 
turtle grass and Halimeda sp. in shelly sand (sn). 

16) 2 -1/2: Seagrass (Turtle and manatee grass) and macroalgae (Halimeda 
sp., Lobophora sp., Penicillus sp., brown turf algae and Dictyota divaricata) 
over dead coral. Live areas of Acropora cervicornis, Porites asteroides, and 
Diploria sp. (sn). 

17) Is -1: Seagrass (turtle and manatee grass) and Lobophora sp. in shelly sand 
(ds). 

18) 2 - 1: Mix of dense and sparse patches of seagrass (turtle and manatee 
grass) and Lobophora sp. (hs). 

19) 2 - 2s: Dead coral base covered with very dense turtle grass and macroal
gae (Halimeda opuntia and Dictyota divaricata) (sn). 

20) 5c - 1: Dense turtle grass (hs). 

21) 2 - 2s: Dead coral base covered with seagrass (turtle and manatee grass) 
and macroalgae (Dictyota sp., Halimeda sp., and Pencillius sp.). Bits of live 
stony coral (Diploria sp., Porites porites, and Siderastrea sidera) and zoan
thids and few sea rods. Large area of Montastrea annularis on north side 
(sn). 

22) Is -1m: Seagrass (turtle and manatee grass) and macroalgae (Halimeda sp. 
and Udotea flabellum) in muddy sand (sn). 

23) 2 - 2: Dead coral with moderate to low densities of turf algae. Patches of 
turtle grass and Halimeda sp. in shelly sand. Isolated large Porites porites 
bed (sn). 

24) 2 -2: Dead coral base with little turf algae (sn). 

25) Is - 1: Turtle grass and Halimeda sp. (hs). 

26) 5c - 5c: Turtle grass and patches of dead reef with sea rods (di). 

27) 2 -2: Dead coral with thick turf algae. Bits of Porites asteroides and Montas
trea annularis. Few sea rods and areas of Padina sp.(sn). 

28) 5c -1: Turtle grass and manatee grass (sn) 
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29) 5c - 1: Turtle grass and manatee grass (sn) 

Crabs Peninsula based on survey on April 24, 1996 (1-9) and April 
27 (10-30) (Photos 6, 7) 

1) 5c - Id: Turtle grass and unidentified green algae (firm glob) in sand. 
Heavy sedimentation (ds). 

2) 3 - Id: Turtle grass in sand. Heavy sedimentation (ds). 

3) 3 - 1/2: Turtle grass and macroalgae (Lobophora sp. and Halimeda sp.) over 
dead coral and sand with bits of live fire coral (Millepora sp.) and stony 
coral (Porites asteroides) (ds). 

4) 2 - 1/2: Turtle grass and macroalgae (Lobophora sp. and Halimeda sp.) over 
dead coral and sand (ds). 

5) 3 - 1/2: Turtle grass and Lobophora sp. over dead coral and sand (ds). 

6) 2 - 5c: Sand with large, scattered coral heads (gs). 

7) 3 - 3: Dead coral rubble with bits of Halimeda sp. and fire coral (sp) (ds). 

8) 2 - 1/2: Turtle grass over sand and dead coral (ds). 

9) 3 - 1/2: Turtle grass and Halimeda sp. over sand and dead Porites porites 
(ds). 

10) 2 - 5: Turtle grass and unidentified brown algae (globular fluid mass) in 
muddy sand. Heavy sedimentation (ds). 

11) Is - 1: Turtle grass (hs). 

12) Is - 5s: Muddy sand. 3.5m Secchi Depth (fd). 

13) Is - 5s: Muddy sand. 3.5m Secchi Depth (fd). 

14) Is -1: Turtle grass and sand (hs). 

15) Very oily water. Oil appeared to be coming from the desalination plant 
(obs). 

16) Is -Iud: Turtle grass and Halimeda sp. and mud. Heavy sedimentation 
(div). 

17) Is -ld: Low density of manatee in sand. Heavy sedimenation (hs). 
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18) is - ld: Turtle grass and Halimeda sp. in shell and sand. Heavy sedimen
tation (hs). 

19) is - 1d: Turtle grass. Heavy sedimentation (hs). 

20) is -1: Turtle grass and manatee grass. Water very warm (hs). 

21) 1m -lu: Manatee in mud. Water very warm (hs). 

22) l.5m Secchi Depth (obs). 

23) 1m - 5s: Muddy sand (div). 

24) 1m - 5s: Muddy sand (hs). 

25) 1m - 1: Turtle grass and manatee grass (hs). 

26) 1m - 1: Turtle grass (hs). 

27) is - 1: Turtle grass (hs). 

28) 1m - 1: Turtle grass (hs). 

29) 5p - 1: Turtle grass (hs). 

30) 5p - 1/2: Turtle grass and unidentified green algae (locally termed 
"mass", fluid glob) over dead coral and sand (ds). 

Maiden Island based on April 27, 1996, survey (Photo 8) 

1) 5c -1/2: Turtle grass and Halimeda sp. over dead coral and sand. Bits of 
fire coral (Millepora sp.) and stony coral (Porites porites, Diploria sp. and P. 
asteroides) (sn). 

2) is - is: Turtle grass somewhat patchy with sand (hs). 

3) 5c - 1: Turtle grass somewhat patchy with sand (hs). 

4) 4c -1/2: Turtle grass and macroalgae (Halimeda sp., Dictyota divaricata and 
Lobophora sp.) over dead coral and sand with bits of Porites porites and 
coralline algae (Neogoniolithon spectabile) (sn). 

5) 5c - 1: Turtle grass and Halimeda sp. in sand (hs). 

6) 2s - 1: Turtle grass (hs). 

7) 5c - 1/2: Turtle grass and Halimeda sp. over sand and dead coral (hs). 

8) 5c - 1: Turtle grass (mt). 
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Crump Island based on survey April 24, 1996 (Photo 9) 

1) 2 - 1: Manatee and turtle grass (mt). 

2) 5 - 5: Sand (mt). 

3) 3 - 1/2: Turtle and manatee grass over dead coral rubble with bits of fire 
coral (Millepora sp.). 

4) 1s - 1/2: Seagrass (turtle and manatee grass) and macroalgae (Halimeda sp 
and Lobophora variegata) (sn). 

5) 2 - 1/2: Seagrass (turtle and manatee grass) and macroalgae (Halimeda sp., 
Dictyota divaricata, and Lobophora variegata) over dead finger coral, coral
line algae (Neogoniolithon spectabile) and sand. Heavy sedimentation (ds). 

6) 2 - 1: Turtle grass and Halimeda sp. mixed with patches of sand (hs). 

Pelican Island based on survey April 24, 1996 (Photo 1 0) 

1) 1s - 1d: Turtle grass, some Halimeda sp. and Penicillus sp. Heavy sedimen
tation (sn). 

2) 1s - 1/2: Turtle grass and macroalgae (Halimeda sp. and Dictyota divari
cata) over dead coral (sn). 

3) 1s - 1: Turtle grass and manatee (sn). 

4) 1s -1/2: Turtle grass and macroalgae (Halimeda sp. and Dictyota divari
cata) over dead coral (sn). 

5) 1 - 1/2: Seagrass (manatee and turtle grass) and macroalgae (Dictyota di
varicata and Arainvillea sp.) over dead coral and sand. Bits of live Millepora 
sp. and Acropora cervicornis (sn). 

6) 2 - 2: Large areas of dead coral (Porites porites and Acropora cervicornis), 
bits of coralline algae (Neogoniolithon spectabile) and macroalgae 
(Avrainvillea sp., Lobophora variegata) and sea rods (sn). 

7) 2 - 1: Turtle grass and coralline algae (Neogoniolithon spectabile) (sn). 
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USAGE PATTERNS and 
RESOURCE MANAGEMENT PERCEPTIONS OF USERS 

Northeast Coast Management Area 
Bird Island Marine Reserve and Wildlife Sanctuary 

I. Methodology 

The objective of this component was to assess the usage patterns and re
source management perceptions of the users of the Northeast Coast Management 
Area (NECMA) including: 

fishermen; 

snorkel boat operators; 

day charter operators; 

dive operators, and; 

recreationalists (see Appendix A for a complete list of interviewees). 

Semi-structured interviews were conducted with as many individuals from 
these groups as possible, with a priority being to ensure that representative sub
groups were contacted (as discussed below). 
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II. Fishermen 

Due to the large number of fishermen using the NECMA, fishing activities 
were assessed through key informants, i.e., individuals familiar with activities in 
their fishing community. Thirteen fishermen were interviewed from the six 
fishing landing sites of the NECMA. 

Fishermen were asked questions about their individual activities and those 
of their community, in regard to the number of fishermen, primary fishing areas, 
methods of fishing, their perceptions of changes in resources conditions, and 
their resource management concerns for the area (see Appendix B). Fisheries 
Division officers were contacted for suggestions of interviewees and for landing 
statistics. 

A. General Usage Patterns 

The NECMA is the central fishing area for approximately 66 part and full
time fishermen launching from Hodges Bay, Beach Comber Beach, Shell 
Beach/Fitches Creek, Parham, Seatons and Willikies. The extent to which fish
ermen from the St. John's area use the NECMA should be clarified - the fish
ermen interviewed by Bunce (1996) for the current study stated that the impact 
of St. John fishermen is negligible; however, this seems to differ from Fisheries 
Division statistics of a few years ago. (See maps 4 to 4.1 which indicate the loca
tions of areas fished within the NECMA by each of the communities.) 

Fishing practices, as noted by one fishermen, are "primitive, but effective". 
Most fishermen own small (15') wooden boats, although fiberglass is becoming 
increasingly common. Fishermen tend to fish alone or with one other fisherman, 
and it is not uncommon for crew to work on different boats depending on de
mand. Fishermen reported that they typically catch between 20-50 lb / day; how
ever, this statistic needs clarification because landing statistics from the Fisheries 
Divisions indicate an average of 73 lb / day / fishing boat, with a range of 5 to 700 
lb. As noted above in regard to the number of fishermen using the NECMA, it is 
not clear to what extent the NECMA is used by fishermen from St. John's - they 
tend to have larger boats and presumably would take more poundage of fish on 
the average. Of those fishermen interviewed, they usually sell their catch in the 
village because there is not enough to take to the market in St. John's. 

Four fishing methods are primarily used in the NECMA: trap, spear, net 
and hand line fishing. Approximately one-quarter of the 66 fishermen use more 
than one fishing method. Trap fishing is the most common, used by nearly two 
out of every three fishermen. Spear fishing is used by almost half, and is par
ticularly popular among the young fishermen. There are 12 people using nets, 
and 5 line fishing. 
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Traps are placed throughout the NECMA, although primarily in the shal
lower areas (see Map 4.1 for zonation of fishing methods). Trap fishermen 
prefer to drop their traps in shallow water because of concern about 
"pirates" stealing traps and/ or catch. In shallow areas, fishermen can drop 
their traps without buoys by using a piece of glass over the side of the boat 
to locate traps for retrieval (a technique know as "blind setting"). The traps 
tend to be close to shore in sheltered areas because the fishermen's boats are 
small and not well-equipped for off-shore fishing. Winches, which many 
fishermen cannot afford, are required to hoist traps from deeper waters. In 
fact, many of those interviewed state that they do not have knowledge of off
shore conditions. 

The fishermen use either 1.5" mesh or 2" mesh in one of three commonly 
used kinds of traps: arrowhead, square and s-shaped. Traps last approxi
mately 1 year (6 months if in the reefs; 1.5 years if in seagrass). Most fisher
men go out 2-3 times/week to check their traps. An average number of pots 
would be 20 to 50 per fishing boat; although it ranges from 1 to 100. 

Spear fishing is done primarily in the reefs and is the second most common 
method of fishing. 

Net fishing is done primarily in seagrass beds in order to catch bait fish. 
Typically, nets use 1" mesh, and are 100-150 yards in length; they last ap
proximately 3 years. Most net fishermen only own one net, although one 
man noted that 3-4 nets are needed in order to bring in a good catch. There 
are reports that some fishermen have expanded net fishing from grass areas 
to the reefs by "weaving" the nets and by using powerful spotlights to spot 
the fish; however, it appears that most net fishermen try to avoid reefs be
cause the nets rip on the coral. 

Line fishing or "lining" refers to throwing a 40- 200' line, with 3-5 hooks, 
over the side in deeper waters. 

Currently, the fishing population is fairly evenly divided among young, 
middle-aged and older generations. Older fishermen are more likely to own 
their own boats and to fish on a full-time basis (2-3 times/week). Approxi
mately three-quarters of the fishermen of the NECMA have other sources of in
come to supplement their fishing earnings; this is particularly true of the 
younger fishermen. 

According to the fishermen interviewed, there has been a decline in the 
number of fishermen and a shift to part-time and weekend fishing (this sub
group of part-time fishermen usually fish less frequently since they often hold 
full-time jobs during the week, and typically they rely on spear fishing). The 
decline is attributed to increases in equipment expenses (in part due to replace
ment costs for stolen traps), declines in catch, and the availability of better pay
ing jobs in tourism. Although increasingly a part-time activity, fishing is still 
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considered an important part of the community, and as one fisherman noted, "a 
fisherman never leaves the sea". Thus, fishing still serves as the primary in
come-generator for many of the older fishermen, an income-supplementer for 
many of the others, and it is important for subsistence to the fishermen and their 
relatives and friends throughout the NECMA communities. (See Appendix C 
for Profiles of the Fishing Communities.) 

B. Perceptions About Marine Resource Conditions and Impacts 

Virtually all of the fishermen interviewed noted a deterioration in marine 
life in the NECMA since they had started fishing there (from 8 to 60 years ago), 
as indicated by one or more of the following criteria: 

declines in fish stocks (fish, lobsters and conch), 
deterioration of reefs, and/ or 
decrease in coral life. 

Several fishermen referred to catches in the 200 lb / day range 20 years ago, 
and from 1/5 to 1/10 that amount today. Whereas fishermen used to target 
snapper and grouper, they now are much less discriminating, catching and 
keeping whatever they can (most frequently parrot, trigger and doctor fish). 
Only one fisherman felt that there has been little change in the fish stock over the 
past 20 years, stating that the decline in catch is due to inappropriate methods, 
not availability. 

Deteriorating conditions were most frequently attributed to weather, 
groundswells and specifically the dramatic impacts of hurricanes (Hugo in 1989; 
Luis in 1995) on the reef structure. Two fishermen identified over-fishing as an 
important factor in the depletion of fish stocks, stating that traps between the 
reefs are catching everything, while weekend spear fishermen are also having a 
strong impact. However, other fishermen downplayed the impact of fishing. 

Although a major concern elsewhere around the island, foreign fishermen 
are not a concern in the NECMA. 

One man noted several non-fishing activities contributing to a decline in the 
resource base, citing the damage caused when the United States military de
stroyed reefs while dredging for navigation purposes, and the impact on reefs 
from oil spills and bilge water discharge from boats. 

C. Resource Use Concerns 

The most commonly noted concerns of resource users focus on the theft of 
traps and catch (two fishermen reporting thefts of more than 1 trap/week). 
Traps cost between $EC200-300 and require considerable work to make. A 
domino effect now exists whereby Fisherman X thinks Fisherman Y stole his 
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trap, so Fisherman X steals Fisherman Y's traps and so forth. The result is that 
fishermen are relocating and dropping traps without buoys. 

About half of those interviewed voiced concern that passing boats catch 
buoy ropes in their props and cut the lines, resulting in "ghost traps" 
(particularly a problem at night and during sailing regattas). 

An additional concern noted by four fishermen was the tendency of some 
yachters and day charter operators to open traps to free fish and/ or for food. 
However, an equal number of fishermen felt that raids were not a problem and 
conflicts with the operators were minimal. 

D. Perceptions About Resource Management Options 

Generally, it was difficult to get feedback on whether fishermen would sup
port establishment of the NECMA, in part because they did not know any of the 
management details, which have yet to be formulated. Several expressed con
cern about possible fishing restrictions on those who depend on fishing for in
come or who consider fishing their right. One noted that many fishermen don't 
have the equipment to go further off-shore to other areas and would therefore be 
hard hit. 

Some fishermen, however, expressed strong support for some management 
of the area, including restrictions on fishing such as limits on mesh size, lobster 
size, spear-fishing and number of traps on the reef. These people thought that 
other fishermen would be supportive, especially the older fishermen who have 
witnessed declines in catch levels. Assuming that restrictions were imposed, en
forcement was considered a high priority. It was noted how difficult this would 
be because people fished a large area, at odd hours. One method suggested was 
the use of fly-overs, supplemented with 24 hour patrols. 

Overlying issues of management and enforcement are doubts expressed by 
several of the men that the project would ever come to fruition because of previ
ous delays in implementing Government's development plans for Parham. The 
consensus message seemed to be that actions would speak louder than words, 
and would be required before there would be any serious buy-in from this 
community. 

Several other ideas/ concerns that arose from the interviews are listed below, 
and might form the basis for further discussion at future meetings with area 
fishermen: 

The need for an education program for fishermen on the importance of re
leasing juvenile fish and lobsters. 
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The need to provide training in alternative fishing methods. One fisherman 
suggested starting a mariculture project in which fishermen bring their ber
ried lobster to the center for breeding rather than sell them. 

The need for a market in the area. 

The need for beach sites to keep engines, have water available. 

There are many free nets, particularly north of Pelican Island and northeast 
of Guiana Island, that catch sea turtles, but few fish. Unknown owners. 

Pop-up buoys may be useful, but are perceived as too expensive. [Some 
fishermen seemed to think they cost $.08, while others quoted a price of $10.] 

The need for a compensation program for ghost traps resulting from lines 
being cut by non-fishermen. 

The need to address negative land-based activities. One example noted 
dredging impacts on juvenile fish, crabs and other marine life. But the 
greatest concern noted was the need to protect mangroves ("don't want to 
repeat Jolly Harbour"). 

The need to manage fisheries in its entirety, because fishermen don't stay in 
one place. One interesting idea called for each fisherman to have his own 
fishing zone to make enforcement easier. 

The need for Government to study the level of fish and fishing impacts, and 
to engage in long-term monitoring. 
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III. Snorkel Boats, Catamarans and Dive Operations 

Since there are only eight snorkel boat, catamaran and dive operations in the 
area, interviews were conducted with the owner or captain of each of these op
erations. The interviewees were questioned regarding how often and where 
they visit within the NECMA, their history of usage of the area, to what extent 
they have seen the resources of the area change and what concerns they have for 
the future management of the area (see Appendix D, Interview Guide). 

A. General Usage PaHerns 

Tourist day trips to the NECMA islands, specifically Great Bird Island (GBI), 
is one of the most intensive uses of the BIMRWS. There are 4 snorkel boat opera
tors to the area (Shorty's, Miguel's, Pineapple Beach Club and Jumby Bay); 3 
catamaran operators (Kokomo Cat Cruises, Wadadli Cats and Treasure Island 
Cruises), and; 1 dive operator (Pirate Divers). As noted in Table 1 (Appendix E), 
seven out of eight of these operations visit GBI; while Miguel's glass bottom boat 
visits Prickly Pear Island. Pirate Divers primarily dives close to Little Bird Is
land; although the operator also occasionally takes snorkelers to GBI. The opera
tors bring between 10 and 30 guests to GBI between 1 and 4 times/week. The 
average total daily number of visitors is as follows: Sunday (0); Monday (20); 
Tuesday (9S); Wednesday (SO); Thursday (30); Friday (7S); Saturday (10) - for a 
weekly total of 280 visitors. All of the operators noted that there is little seasonal 
variation in number of guests; therefore, the annual visitation would be ap
proximately 14,SOO visitors. (See Appendix E for Profiles of the Tour Operators.) 

The catamarans all anchor on the south or north of the island (Map 3, sites A 
and C) and bring their guests into the beach (site B) by dinghy. The snorkel and 
dive boats are small enough that they bring their guests directly to the beach. 
The guests then snorkel along site D and sometimes around the Galley Islands. 
Almost all of the guests from the snorkel boats go snorkeling; and approximately 
two-thirds of the catamaran guests snorkel as well. 

The number of operators in Antigua has increased from three to four 20 
years ago, to about 16 operating today. This increase has paralleled the increase 
in the number of hotels. However, the number of customers per trip has de
clined for the operators. The dependency of the tour operators on the hotel in
dustry was evidenced after Hurricane Luis when their business came to a virtual 
stop in the absence of visitors to Antigua. One of the operators relocated to Cuba 
for half of the season, while another operator went from 3 trips/wk to one. 

B. Perceptions About Marine Resource Conditions and Impacts 

When questioned regarding the condition of the reefs, five out of six opera
tors noted a decline in marine life, both fish abundance and coral life, around 
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GBI and Prickly Pear since they have been snorkeling and/ or diving the area the 
past 3 to 20 years. The dive operator noted "no noticeable changes" at the 
deeper reefs during the past 5 years. 

Roos of Kokomo Cats also noted a dramatic decline in bird life at GBI. The 
two operators familiar with the reefs throughout the NECMA and Antigua in 
general noted that these declines are evident all around the island, not just 
around GBI. The five respondents all noted that hurricane damage has played a 
tremendous role in damaging the reef structure; however, they also noted that 
other factors, such as fishing, industrial activities at Crabs, coastal development 
and snorkeler damage may also be adversely affecting the area. 

C. Resource Use Concerns 

The operators' concerns for managing NECMA primarily focused on activi
ties affecting GBI since that is the area with which they are most familiar. Six of 
seven operators stated that littering was a major problem on the island by opera
tors and locals on weekends, especially after holidays. Over-fishing was noted 
as a concern by all seven of the operators who identified spear-fishing by 
yachtsmen, net fishing which catches everything and often gets tangled in the 
reefs, and ghost traps, as problems. In fact, some admitted to taking fish out of 
traps (because tourists come to see the fish life), and to destroying nets found 
tangled up around the reef. 

Three of the operators noted concern regarding damage to the reef from 
snorkelers who, despite warnings, often stand on coral, take pieces and kick it. 
One of the operators also noted concern regarding anchor damage from local 
and foreign motorboats and yachts. Other concerns noted include: boats dis
charging bilge water because they don't have holding tanks; the removal of bird 
eggs from the island; industrial effluent from the desalination plant; and trash 
from Long Island. 

D. Perceptions About Resource Management Options 

All of the operators expressed support for the establishment of some means 
of protection for the Great Bird Island area to safeguard the marine resources. 
These could include: 

Controls on spearfishing and trap fishing in the area by both fishermen and 
yachters. 

Litter controls. 

Regulations to help control damage to and/or the removal of coral by re
quiring that tourists be guided through the reefs (by the operators or Sanctu
ary staff) and receive instructional talks prior to snorkeling activities. Along 
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these lines, four operators noted that they would like to see some means of 
educating the operators - e.g., training operators about the reef life and the 
importance of keeping their guests off the reef. 

Rejuvenating reefs through feeding stations, urchins. 

Requiring holding tanks for yachts to limit sewage disposal. 

Five of the operators were questioned regarding a user fee which would be 
used to fund Sanctuary operations. Comments included: 

they would support it if all the operators were willing to raise their rates; 

as long as the funds went directly back to the project; 

Jumby Bay and Pineapple Beach operators stated they would support a fee, 
but weren't sure what the reaction would be of the hotel, which would have 
to cover the fee since they are all-inclusive operations. 

A related comment was that they would like to see a limit on the number of 
operators allowed to use the area. 

In regard to the use of moorings, there was support because it "would give 
the area a more professional appearance", but concerns were also noted, specifi
cally that moorings might encourage more boats to use the area, and would be 
subject to theft. It was also pointed out that most boats anchor in the sand 
where buoys were not felt to be necessary. 
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IV. Recreational Users 

A. General Usage PaHerns 

Recreationalists, specifically local motorboaters and foreign mariners, were 
randomly contacted during visits to GBI. These interviews were supplemented 
by interviews with individuals known to regularly visit the area. The catamaran 
operators were also able to provide information on the frequency and patterns of 
recreational visitation to the island; and Port Authority officers and Immigration 
officers were contacted for information on yachting patterns in the area. 

The two main recreational user groups of the NECMA can be divided into 
foreign yachters and local boaters (mostly motor boats, but some yachts). Within 
the NECMA, GBI is by far the most popular island for recreational usage as it 
offers beaches, snorkeling and hiking. On weekends, there are typically between 
3-4 small local motor boats anchored at Sites B or C, 2 local yachts and 2-3 for
eign yachts at Site A (see Appendix F). Unlike the foreign yachts, which can be 
found at any time, local boats rarely visit the area on weekdays. 

The Minor family, who visit GBI virtually every weekend, estimated that 
between 20 to 30 families visit the BIMRWS area on the order of once a month 
for a day of picnicking, sunning, snorkeling, water skiing, cricketing and hiking. 
Occasionally a group will camp for the weekend. Visitation by national has in
creased dramatically since 10 years ago, in part because more people now have 
boats. 

The other main areas visited in NECMA are Prickly Pear Island, Maiden Is
land, Long Island, Hell's Gate and Lobster Island. Hell's Gate and the area be
tween Exchange, Redhead and Lobster Islands are popular for snorkeling by na
tionals. Prickly Pear Island and Maiden Island are popular for camping and 
beach picnicking for nationals and foreigners. Long Island, which is privately 
owned, is popular for foreign yachters who typically anchor off the west side of 
the island. 

The Antiguan three-day holiday weekends are particularly busy. Over 
Easter weekend of this year, for example, there were more than 50 persons at 
Prickly Pear Island, between 70 and 100 people at GBI (10-15 boats; 5-7 camps), 
over 60 people at Maiden Island (5 campsites, 8 boats) and over 60 persons on 
the northwest coast of Guiana Island (5-6 tents). 

Most foreigner yachters visiting the area are on chartered boats, many of 
whom are repeat visitors. CAMELLA, one of the yachts contacted by Bunce 
(1996), can be considered representative of this group. It is a 65' yacht carrying 
between four and eight guests, and two crew. 
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B. Perceptions About Marine Resource Conditions and Impacts 

The interviewed recreational users expressed their concerns regarding the 
lack of coral and fish life, two noting a substantial decline in the coral life over 
the past 10-12 years. Eddy Barreto, who has been recreationally fishing and 
snorkeling the area for over thirty years, noted that there has big a dramatic de
crease in the fish stocks, although he has seen slight increases in coral life north 
of Long Island to Little Bird Island. 

Most of the interviewees attributed the decline in reef structure to hurri
canes; although one did note the impact of pollution on the area. The foreign 
charter yachters interviewed expressed their disappointment in marine life in 
the area. 

C. Resource Use Concerns 

The main resource use concern identified by the recreational users was litter
ing on the islands. 

There was disagreement over the extent of anchor damage. One man noted 
that boats always anchor in sand and that anchor damage is, therefore, not a 
problem; however, another local boater noted that although boaters try to anchor 
in the sand, they occasionally hit coral. 

Over-fishing was considered a concern contributing to the decline in fish 
populations. As noted previously, some fishermen and tour operators believe 
that yachters are contributing to the declines through spearfishing and the 
stealing of fish from traps. 

Other concerns noted were (i) tree cutting by campers and (ii) bilge dump
ing by yachts. 

D. Perceptions About Resource Management Options 

The recreational users interviewed expressed strong support for the estab
lishment of a marine sanctuary. The private yachters noted that a marine park 
would be a big attraction for visitors. At the same time, two of the local boaters 
commented that they would like the area to stay the way it is in order that they 
could continue to enjoy their "little hideaway spots". The specific management 
actions which the users would like instigated varied widely and included: 

The need for development restrictions on the islands (some noted that exist
ing buildings were unsightly and contribute to the garbage problem, and 
they would prefer more rustic facilities, such as benches and trails). 
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The need for education and training programs on marine environmental 
protection and best-practices for tour operators. 

Mooring system to reduce anchor damage. 

Restrictions on fishing, specifically trap and spear fishing in order to allow 
the fish populations to revive. 

Garbage collection. 

Page 12 island resources 
FOUNDATION 



Usage Patterns and User Perceptions, NECMA/BIMRWS/Parham Harbour Facilitation Project, Antigua 

FISHERMEN 

Fishermen of Hodges Bay: 

Appendix A 

List of Interviewees 

Alson Lewis, Cedar Grove 

JlZoneJl, Watersports by Antigua Villas 

Fishermen of Beach Comber: 

George Lewis, Barnes Hill (461-5725) 

Clarence Joseph, by Baker's Shop in Barnes Hill 

Fishermen of Shell Beach and Fitches Creek: 

Maurice Clark, Pigotts (461-5128) 

Fishermen of Parham: 

Stanley Anthony (Bugsy), Parham 

Orel Benjamin, Parham 

Radwel Benjamin, Parham (463-2187) 

Kickley Crump, Parham 

JlDeniield", Parham 

Fishermen of Seatons: 

Leon David, Seatons (463-2291) 

Clarence Frederick, Sea tons 

Aldrick Nicholas, seatons (463-2520 c/o Aldrick) 

Fishermen of Willikies: 

Mitchum Hughes, Wilikies (463-2396) 
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Fishermen key informants: 

Mitchell Lay, former fisherman from Barnes Hill 

Vernon Crump, long-time resident of Parham 

Korwright Shephard, long-time resident of Parham 

Izone Kinsey, former fisherman from Cedar Grove 

Fisheries Division: 

Diann Black, Senior Fisheries Officer 

George Looby, Assistant Fisheries Officer 

SNORKEL, CATAMARAN AND DIVE OPERATIONS 

Catamaran Operations: 

Kokomo Cat Cruises: Paul Roos, owner and manager (462-7245) 

Treasure Island Cruises: Techira, off. mgr. and Reggie Donawa, captain 
(461-8675) 

Wadadli Cats: Xabia and Inigo Ross, co-owners (462-4792) 

Dive Operations: 

Pirate Divers: John Shotner, owner and manager (462-3094) 

Snorkel Operations: 

Jumby Bay: Tony Harrigan, manager and captain (462-6000) 

Miguel's: Miguel Tonge, owner, manager and captain (461-0361) 

Pineapple Beach Club: Yeh Soliano, dockmaster (463-2006) 

Shorty's: Short Shirt Emanuel, owner, manager and captain (461-9403) 
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RECREATIONALISTS 

Foreign yachters: 

Camella, crew on Classique from BVI, visit 1-2/yr for past few years 

Local boaters: 

Susan Dean (c/o LIAT) and two friends, local users of GBI for 10-12yr 

Gregory, Bernard and Phil, friends of Foster Derrick, local users of NECMA for 
>10yr 

Bill Minors (c/o Brysons Distributors.), weekly weekend user for past 7 years, been 
visiting for over 15 years 

Local yachters: 

Eddy Barreto, been sailing and snorkeling NECMA for the past 30 years 

Government agencies: 

Immigration officer, Crabbs Marina 

Michael Emanuel, Port Authority harbour pilot 
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Appendix B 

Fishermen Interview Guide 

1. Describe the NECMA/BIMRWS: 

a. goals: promote long-term use; maintain resource conditions 

b. status: in the research and initiation phase 

c. talking with users re: their concerns 

2. Fishing usage patterns for community fishermen: 

a. where fish, how long, methods, how many traps, frequency, own boat? 
crew? age? 

b. other sources of income? 

c. what do with catch? 

d. changes in # of fishermen over time? 

3. Perceptions of marine and shoreline conditions and impacts: 

a. how seen reef conditions changed? how has fish catch changed? 

b. why? 

4. Management concerns/needs for the area: 

a. general reaction to establishing NECMA/BIMRWS 

b. major concerns (e.g., trap stealing, foreign fishermen) 

c. reactions to suggestions for resolving these problems 
(e.g., zoning, restrictions on fishing) 

5. Water flow patterns in the area: 

a. in general 

b. particular areas 

c. seasonal differences 

6. Suggestions for contact fishermen in other communities 
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Appendix C 

Profiles of the Fishing Communities 

Fishermen from the various landing sites differ somewhat in regard to the areas 
they fish and their fishing methods. The section below profiles six fishing com
munities/landing sites. 

Hodges Bay: 

This is the landing site for approximately ten fishermen from Cedar Grove. Two 
are older, own their own boat and trap fish as their only source of income. Three 
are young, trap and line fish and have other sources of income. Five are young 
and go out irregularly spear-fishing. Fishermen tend to fish west of Long Island. 

Beachcomber: 

This beach is the landing site for approximately three fishermen from Barnes 
Hill, all of whom are full-time trap fishermen. Two are older, one middle-aged. 
It is not clear where they fish: one fisherman (Joseph) reported fishing from 
Beachcomber to east of Guiana Island.; one (Lewis) stated that he and "Shaw" 
fish eight miles east of Great Bird Island; however, Joseph stated that Lewis and 
"Shaw" fish within the NECMA. 

Shell Beach and Fitches Creek: 

These landing sites are used by approximately 13 fishermen from Pigotts. Three 
are full-time, five are part-time and five are weekend fishermen. Five own their 
own boats. Seven are trap fishermen, using the area northwest of Long Island to 
Prickly Pear Island. The others primarily spearfish, using the reefs south of 
Long Island to Crump and Pelican Islands. 

Parham: 

This is the landing site for approximately 19 fishermen from the village. Ap
proximately two-thirds own their own boat. Half of the fishermen are older and 
have no other source of income; whereas the middle-aged and younger ones fish 
to supplement their income and fish once a week or less. Twelve of the fisher
men use traps, primarily in the area east of the airport to Guiana Island. Ten 
spear-fish, focusing on the reefs around Great Bird Island. Six net fish, usually 
closer to shore in seagrass beds between Long Island and Crump Island. Two 
line fish. 

Seatons: 

This landing site is used by eleven fishermen from the village. All but one have 
other sources of income. Approximately two-thirds own their own boat. Six of 
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the fishermen primarily use traps, three primarily spear fish and one fishes sev
eral methods. Fishermen from Seatons fish SE of Little Bird Island to Indian 
point. Net and pot fishing is focused around Guina and Crump Islands and 
Seatons Harbour; night lining occurs around GBI. 

Nonsuch Bay: 

Six are young, and all 11 use fishing as a supplement to their other jobs. These 
fishermen regularly sell their catch in St. John's rather than in their village. Fish
ermen from Nonsuch Bay tend to net fish close to shore from the airport to Non
such Bay, trap fish and spearfish northeast of Great Bird Island. 

St. John's? 

As noted earlier, the extent to which fishermen from the St. John's area use the 
NECMA needs to be clarified. The fishermen interviewed by Bunce (1996) 
stated that the impact of St. John fishermen is negligible; however, this seems to 
differ from the Fisheries Division statistics from a few years ago. 
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Appendix D 

Snorkel, Catamaran and Dive Operator Interview Guide 

1. Describe the NECMA/BIMRWS: 

a. goals: promote long-term use; maintain resource conditions 

b. status: in the research and initiation phase 

c. talking with users re: their concerns 

2. Operator's usage patterns: 

a. where go, how often, how many guests, where anchor, where take 
guests 

b. guide, instruct or warn guests not to stand on the coral, etc.? 

c. how business has changed over the years 

3. Perceptions of marine and shoreline conditions and impacts: 

a. how seen reef conditions changed? 

b. why? 

4. Management concerns/needs for the area: 

a. general reaction to establishing NECMA/BIMRWS 

b. major concerns (e.g., anchor damage, bilge pumping) 

c. reactions to suggestions for resolving these problems 
(e.g., zoning, restrictions on fishing) 

5. Water flow patterns in the area: 

a. in general 

b. particular areas 

c. seasonal differences 

6. Suggestions for contact fishermen in other communities 
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Kokomo Catamarans: 

Appendix E 

Profiles of the Operators 

A Caribbean chain operation that is locally owned and managed by naturalized 
Antiguans, Paul and Julie Roos, who have been diving and snorkeling Antigua's 
reefs for over 20 years. Since operations started in 1991, Kokomo Cat Cruises is 
best known for its circumnavigation trips. They run one "sail/snorkel safari" to 
GBI on Wednesdays for US $60. The boat is based out of Jolly Harbour and 
picks up guests from beaches, such as Dickenson Beach, along the way to GBI. 

Treasure Island Cruises: 

A locally run catamaran business managed by Eustice Armstrong who is also a 
shareholder. It has been in operation for four years, using GBI the last 2 years. 
The captain, Reggie Donawa, has been sailing the area for eight years. They take 
guests out for a day of sailing, snorkeling and picnic for US$60. 

Wadadli Cats: 

In operation since 1984 taking guests to GBI. An Antiguan family, the Rosses, 
acquired the business in 1989. The crew of 6 and the 2 captains have a turn-over 
rate of 2-3 years. They take guests to GBI for snorkel and picnic for $US60. 
Based out of Redcliffe Quay, the catamaran picks up guests from beaches, such 
as Dickenson Bay, on the way to GBI. 

Shorty's: 

Locally owned and run by Short-Shirt Emanuel. He has been in operation the 
longest, over 20 years. He takes guests to GBI twice a week, for snorkeling and 
picnic. 

Miguel's Glass Bottom Boat: 

Relatively small, family-run operation (5 family members + 1-2 extra hands) 
which Miguel Tonge has operated for 19 years. The family members fully de
pend on the business for their livelihood. They operate a boat from Hodges Bay 
to Prickly Pear Island 1-3 times a week, based on demand. They provide lunch 
and snorkel on the island where they have built an enclosed picnic area for their 
guests. Most of Miguel's guests are repeat visitors. The price is US$55. 

Jumby Bay Resort: 

Jumby Bay Resort has been operating a snorkel boat for 8-9 years. Two to three 
staff take the guests for the morning for a few hours of snorkeling. Since Jumby 
Bay is all-inclusive, the trip is free to the guests. The watersports operator, Tony 
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Harrigan, has been snorkeling the NECMA reefs and operating the snorkel boat 
for the past 3 years. 

Pineapple Beach Club: 

Pineapple Beach Club operates three 24' Carolina Skiffs which take guests to 
GBI. The snorkel boat takes guests out for a day of picnicking and snorkeling for 
a cost of $10/ guest. There is a second boat that takes guests on a sightseeing 
trip (no snorkeling) of Guiana Island, Crump, Pelican Island and GBI for ap
proximately 2 hours. The third boat offers snorkeling just north of Pineapple 
Beach Club; however, during bad weather, they take guests to Great Bird Island 
- usually twice/month. Typically, 2 staff/boat. Boat trips have been offered at 
Pineapple Beach Club since approximately 1985 and the dockmaster responsible 
for boat operations has been at Pineapple Beach Club for approximately 2 years. 

Pirate Divers: 

A small, one man operation out of Lord Nelson Hotel. The dive instructor, John 
Sebartner, caters to guests of Lord Nelson Hotel and Jumby Bay. He has a 24' 
boat, which he uses to take guests to the Little Bird Island area. He had a 
mooring, but it was lost in Hurricane Luis. Trips cost US$75. He has been div
ing the area since 1983. 
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Table 1. Statistical Profile of the Operators 

Operation Where Visit Number of Number of Guests/wk Guided (g), Talk (t), 
Visits!Week (range) Instruction (i) 

JumbyBay GBls (anchor Site B) 3 (Tu; Th, Sat)~ 1 0 (2-25) (all snorkel) g, t, i 

Kokomo Cats GBls (anchor Sites A & 1 (Wed) 30 (30-35) (20 snorkel) t, i 
C} 

Miguel's Prickly Pear 3 (2-4) 12 (4-30) g, t, i 

(anchor W side) (varies) (all snorkel) 

Pineapple GBls (anchor Site B) 3 (Mo, Wed, Fri) 10 t 
Beach 
Club GBls (sightseeing from 4 (Mo, Tu, Wed, Fri) 10 (no snorkeling) 

boat} 

Pirate Divers Off little Bird Island 10 dives/week 1 (diving) 

GBls (anchor B) 1/month 6 

Shorty's GBls 2 (Tu, Fri) 25 (est.) unknown 

Treasure GBls (anchor Sites A & 2 (Tu, Th) 20 t, i 
Island C} 
Cruises 

Wadadli Cats GBls (anchor Site A & 2 (Tu; Fri) 30 (20 snorkel) t, i 
C} 
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Appendix F 

NECMA Recreational User Observations 

April 16 (Tuesday): 
Two private yachts, two day charter catamarans (Treasure Island, Wadadli) 
and one glass bottom boat were observed anchored on the SW side of GBIs 
(Site A on Map 4.2). 

April 24 (Wednesday): 
2 private yachts were observed anchored at GBIs (one at site A, one at site C) 
and one dinghy was at site B. Effluent observed spewing out of pipe by 
brewery. 

April 27 (Saturday): 
1 yacht W side of Maiden Island; 1 yacht SW side of GBIs; 1 yacht NW side 
of Long Is; 1 motorboat S side of GBIs. 

April 30 (Tuesday): 
1 yacht Wside of Long Island; 1 yacht and Wadadli at site A at GBIs; 
Kokomo at C at GBIs. 
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POLLUTION STRESSES and IMPACTS 

Northeast Coast Management Area 
Bird Island Marine Reserve and Wildlife Sanctuary 

I. Water Circulation PaHerns in the NECMA 

The purpose of this component is to assemble and review information on in
shore and nearshore coastal tidal, wind and storm driven currents within and 
impinging upon Parham Harbour, the North Sound and the proposed marine 
reserve area. 

Sources used were drawn from a wide selection of maritime reference 
documentation including, for example, the Coast Pilot Charts for the North At
lantic Ocean.* Information was also obtained through interviews with local re
source people, including: fishermen, boaters and yachtsmen, salvage divers, 
ferry captains and the Port Authority harbour pilots. The interviews with the 
most of these persons were conducted as part of our user group (or stakeholder) 
surveys. Information was also collected on seasonal and ephemeral conditions, 
as well as more "typical" conditions. However, information on pollution effects 
and pollutant redistribution following hurricane Luis in September of 1995 still 
is very sparse as few post-hurricane assessments have been undertaken. The 
two hurricane-grounded vessels in the mangroves east of the Parham jetty are a 
case in point. 

Gross Atlantic water mass movement impinging on Antigua's more exposed 
eastern coast in the Northeast Coast Management Area is generally westward. 
However, as this oceanic water mass divides to flow around the island, it ap
pears to be split and redirected into a northwesterly and a southwesterly current 
flowing past the northern and southern tips of Antigua, to be reunited on the 
more westerly leeward coast before heading westward toward Honduras. These 
"diverted" current flows as they go around Antigua, passing among the coastal 
islands, often confuse the observer as to their direction. 

* Pilot Charts of the North Atlantic Ocean. u.s. Naval Oceanographic Office of the Department of the 
Navy and Environmental Data Service, National Oceanographic and Atmospheric Administration of 
the Department of Commerce. May, December, 1976, and July, August, September, 1977. 

Reed's Nautical Almanac: Caribbean, 1996. Thomas Reed Publishers, Inc., Boston, MA, USA. 

Hendry, M., 1993. Environmental Impacts of Coastal Construction, Fitches Creek, Antigua. 

Additionally, the following were consulted: U.S. Defense Mapping Agency Chart #25575; British 
Admiralty Chart #2065; and the Meteorological Office, V.c. Bird International Airport. 
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However, the oceanic currents are but one of many physical factors affecting 
pollutant movements, distribution, deposition and dilution in Antiguan coastal 
waters. Winds, rainfall, waves, tides, inshore currents on the platform and 
tropical storms and hurricanes all force or affect movement and need to be 
evaluated as factors. 

Winds 

The Pilot Charts of the North Atlantic Ocean (1976; 1977) report winds from the 
east to northeast at Beaufort Scale Force 4 (11-16 knots). But what specifically is 
the Antiguan east coast experience? 

There is remarkable consistency in wind direction and strength throughout 
the year on the northeast coast. Data obtained from the v.c. Bird International 
Airport, located immediately north of Fitches Bay Creek, indicate that mean 
monthly wind direction ranges only between 090 degrees and 110 degrees (Table 
1), with the modal (most frequently occurring) direction being from the east. 
Mean monthly wind speeds range between 9.5 and 14.1 knots (Force 4). 

Table 1. Mean Monthly Wind Speed, v.c. Bird International Airport. 

Source: Meteorological Office. 

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

SPEED IN 

KNOTS 12.5 12.2 12 11.7 12 13.1 14.1 12.9 10.4 9.5 10.1 12 
1969-90 

DIRECTION 

FROM 090 090 090 100 110 100 090 090 090 100 090 090 
IN DEGREES 

1981-90 

This information indicates the perennial, steady nature of Antigua's onshore 
winds are a factor of considerable consequence for wave generation and surface 
current movement in the Northeast Coast Management Area. 
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Rainfall 

There is a strong seasonal component to rainfall in Antigua, a distinct dry 
season occurring between January and April, and the rainy season between 
August and November. Mean annual rainfall in the Parham Bay area is around 
40-45 centimeters (Antigua Country Environmental Profile). In nearly all locations, 
coastal vegetation provides an important transitional buffer between runoff and 
the sea, slowing erosion and trapping and holding sediments moving seaward in 
the rainfall-driven runoff. 

Waves 

The approaches to Parham Harbour and North Sound are protected from 
open-ocean waves by extensive fringing reefs, small islands (including Long and 
Great Bird Island), Crabbs Peninsula and the patch reefs and shoals in the ap
proaches to North Sound. Therefore, under normal circumstances, no significant 
ocean swell enters the Northeast Coast Management Area. 

Day-to-day waves are generated locaHy by the onshore wind regime, and 
are of very short wave length and low height, usually less than 15 centimeters. 
They often drive ashore floating or dead vegetation from the North Sound area, 
along with floatable trash as well. Only hurricane conditions (see below) gen
erate seriously threatening combinations of high winds and waves. 

Tides 

Tides in Antigua generally are mixed, mainly diurnal (one/day), and exhibit 
a very low range between 10-20 centimeters. Although they allow for the pres
ence of ecologically important intertidal mudflats in the Fitches Creek Bay area, 
for example, they are not likely to be of major influence in the North Sound area 
in terms of current movement. 

Tidal influence in the NECMA area proper is minimal except in Parham 
Harbour. According to Jackson (1991), the U.S. National Ocean Survey reported 
that the tide ranges from a mean high water measurement of 0.36 feet to a mean 
low water measurement of -0.44 feet. However, as part of a dredging project, 
Sazinsky conducted a study of tidal fluctuations in Parham Harbour and found 
that the tidal range is 1.9 feet. He further noted that the fluctuations are highly 
variable, changing as much as a foot in one hour and then remaining constant for 
up to three weeks. 

One observer interviewed for the current study noted that there often are 
strong currents at Nibbs Point and Guard Point which appear to be influenced 
by the tides (Crump). 
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Currents 

Eastern Caribbean (Leeward) island currents are typically westerly in the 
winter and northwesterly in the summer (i.e., from the east and southeast, re
spectively). 

In contrast, several, long-time, frequent users of the area, including a Port 
Authority harbour pilot (Emanuel), dive operator (Sebartner), Seatons fisherman 
(Nicholas), and catamaran business owner and windsurfer (Ross), stated that the 
current in the NECMA is predominately southwesterly. It appears that current 
patterns within the NECMA vary locationally. The Port Authority harbour pilot 
added that the current is not very strong because the reefs break it down 
(Emanuel). The dive operator and catamaran operator also reported that there 
are occasional, winter groundswells in the area due to shifts in wind direction to 
northerlies (Ross, Sebartner). 

In addition to the westward currents, Sazinsky and Nicholas noted that there 
are eddies and mixed currents through the BIMRWS islands. Jackson (1991) 
noted that reverse water flow patterns, meanders and eddies should result from 
the piling up water to the east of the island. 

Hendry's 1993 study of currents in the Parham Harbour/Fitches Bay area 
noted that because of the combined effects of onshore wind, waves and currents, 
the confined nature of the bay area and minimal expected return flow from the 
shoreline to offshore, most of the effluent and detritus generated in the area will 
tend to be locked up in the bay, relatively close to-shore. This suggests a need to 
keep pollutant inputs to an absolute minimum as they will accumulate. 

Tropical Storms and Hurricanes 

Antigua has been affected directly or indirectly by at least 41 tropical storms 
or hurricanes since 1871, tracking mostly in a northwesterly direction. 

Impacts of hurricanes in coastal areas like the North Sound of Antigua can 
inflict massive destruction on reefs, seagrass beds, mangroves and other critical 
coastal habitats, in addition to causing major shoreline erosion and other dam
age to coastal property and structures. Hurricanes Luis and Marilyn demon
strated their destructive power in September of 1995. 

Additionally, hurricanes tend to make coastal ecosystems more sensitive and 
susceptible to the pollution effects of human wastes and other land-based
sources of marine pollution, including excessive use. 
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II. Pollution Sites and Resource User Conflicts: 
An Overview 

Holberton Hospital: 
This modest but heavily used public health facility situated east of St. John's 
urban centre is actually within a watershed draining in an easterly direction 
towards North Sound. The hospital is served by an out-dated "extended 
aeration" package sewage treatment plant with an operating history of nutri
ent overload and excessive algae growth in both treatment tanks. The often 
unchlorinated effluent flows by open drain into Fitches Creek Bay to the 
west Parham Harbour. Fitches Creek Bay itself, (see Hendry study, 1993) is 
notorious for an east to west onshore surface flow which inhibits rapid dilu
tion of any pollutants arriving from the Holberton treatment plant. 

The effects of these hospital wastes in combination with other land-based 
sources of pollution within the watershed - including sediments from the 
nearby quarry, leachates from the now-closed Burma dump, and numerous 
informal waste disposal sites - place the adjacent coastal seagrass and 
mangrove systems at risk. The aggregate adverse effects on these systems, 
and on water quality and corals in the Parham Sound area, appear serious. 
If allowed to continue, it will quite likely inhibit the flow of both investment 
capital and tourists to the proposed Parham Harbour development site. Im
proved monitoring and remedial measures are needed. 

v.c. Bird International Airport: 
Drainage from the extensive runways and taxiways at the Airport is not a 
problem as this runoff is diverted by an elaborate system of special drains to 
a large gray water cistern built by the U.s. military (for further information, 
consult Joshua A.L. James, Airport Operations Officer). However, contem
porary management of wastewater, sewage and solid waste disposal appear 
more intractable. A two-cell, facultative lagoon passive sewage treatment 
facility has serious problems with excessive algae which reduces throughput 
flows and efficiencies. When these surplus vegetative nutrients are subse
quently discharged, along with the partially treated effluent, into nearby 
Winthorpes Bay (where there are shallow water corals and seagrass beds), 
obvious damage has been observed according to a recent informal report to 
Government. 

It is peculiar that, unlike most airports with aircraft maintenance facilities, 
there is apparently no available information on the use and control of such 
exotic solvents as perchlorethylene, trichlorethylene, toluene, benzene or 
xylene ,which are highly toxic and extremely dangerous if spilled or dis
carded into the groundwater Discarded hydraulic fluids also present a risk, 
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but information about volume, usage and disposal is unfortunately not 
readily available. 

Parham Community Sewage: 
Residential and commercial areas of Parham discharge approximately 30,000 
gallons per day (gpd) of septic tank effluent into Parham Bay in front of the 
town, principally to the west of the Jordan Pier via open drains. This will be 
addressed by the proposed Parham treatment plant but should not be post
poned inordinately. A system of intercepts with sumps and lift station 
pumps to collect septic tank effluent for transmittal to a sewage treatment 
plant is needed. Although on the northern periphery of the study area, the 
Beachcomber Hotel at High Point above the airport has a 5,000 gpd sewage 
effluent plus greywater problem affecting adjacent swimming areas where 
there is visible evidence of pollution by algal blooms, buildup and high tur
bidity. 

Crabbs Peninsula - Electric Power Plant: 
Providing electricity to the eastern and northern sections of Antigua, this 7.7 
megawatt plant produces, as a by-product, about 10,000 gpd of cooling and 
process wastewater with some entrained oil, other hydrocarbons, phos
phates, and heavy metals. The water discharge temperature is elevated suf
ficient to be lethal to some marine organisms. The plant needs an environ
mental audit with a view to reducing its apparent adverse effect on near
shore marine organisms and systems. The adjacent shoreline is a shambles. 

Crabbs Peninsula - Desalination Plant: 
Situated alongside the power plant, this facility produces between 0.75 and 
1.10 mgd of potable water. Approximately 8,400 tons per day of brine is dis
charged into Parham Harbour. This brine has a salinity of 1.6 times that of 
sea water and presents a risk to some organisms. Some additional dilution 
is desirable .. 

Crab bs Peninsula - Brewery: 
A very modern and efficient, high-tech, European-style and European
operated brewery is currently the most recent arrival to the mix of medium 
to heavy industry on the Crabbs Peninsula. The plant itself, in a complex of 
warehouse-type buildings set in a fenced, landscaped lot on the south side of 
the road near the marina and haul-out facility, has set a significantly high 
standard of design, layout, operation and grounds management. 

Under the direction of Michael Waas, General Manager, the following op
erating practices are in place: 

1. It uses only refillable bottles, no cans, so the consumer waste manage
ment problem is minimized. 
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2. The firm operates its own super-neat, reverse osmosis plant to desali
nate sea water, its sole source of on-line water. It is situated on the 
south shore of the Peninsula. 

The General Manager saw value in the idea of forming a Parham area indus
try environmental leadership and planning group to address emerging envi
ronmental problems, and in codifying environmental standards in the 
Crabbs Peninsula/Parham area, especially regarding coastal water quality 
and the reduction of land-based sources of marine pollution. 

Crabbs Peninsula - Crabbs Slipway and Marina: 
Located immediately to the northeast of the APUA electric power plant on 
the north coast of the Peninsula, this somewhat exposed marina suffered 
significant shoreline bulkhead erosion damage from hurricane Luis on 
Monday the 4th of September, followed just two weeks later by hurricane 
Marilyn. Docks and slips were also badly damaged. The 50-ton travel lift 
survived. Waste management from yacht repair and refinishing appears 
reasonable, but the unfinished shoreline and bulkhead repair work follow
ing the hurricanes suggest insufficient planning and is risky, given the ap
proaching 1996 hurricane season. 

Crabbs Peninsula - U.S. Navy Communications Facility: 
Located on the tip of the Peninsula, this is currently a base site of the 
Antigua Defense Force. Environmental damage or residual pollution arising 
out of prior military indiscretions are unconfirmed but also uninspected. An 
environmental audit would be useful, but the present unrepaired status of 
the hurricane-damaged buildings suggest a low government priority for the 
site and its infrastructure. 

Miscellaneous Pollution Sources: 

1. Bulk cement plant and dock (Masonry Products). 

2. Hydraulic dredge dry-dock and repair facility (DEVCON). 

3. Waste disposal area west of Parham. 

4. Bulk oil delivery dock and terminal at power plant 
(including the mooring and turning circle). 

5. Piggot Quarry (sediments). 

6. Hurricane-wrecked vessels in Parham Harbour. 
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Nesting Birds of the OHshore Islands 
and Adjacent Shorelines 

Prepared by 
Island Resources Foundation 

APRIL 24, 1996 

Galley Islands: 

Laughing Gulls: 50 individuals; not nesting yet 
Noddy Terns: ca. 5 individuals; also not nesting yet 

Hawes Island: (landed) 

Common Egrets: 
Night Heron (YC): 

About 10 to 20 pairs nests from late Winter to early Spring 
2 to 5 pairs nests ( same time as above) 

Other birds sighted: 

immature Little Blue 
2 Least Terns 
a few Frigatebirds 

MAY 31, 1996 

Monocle Point Island (NE Guiana Island): 
Laughing Gulls: 
Sooty Terns: 
Noddy Terns: 

10 nests 
2 nests 
none (eggs or individuals) 

lobster Island extension: (landed) 
Laughing Gulls: 4 nests (2 empty); ca. 20 individuals 
Least Terns: 

Island South of Rabbit Island: 
Laughing Gulls: 
Sooty Terns: 
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Lesser Galley: 
Laughing Gulls 
SootyIBridled Terns: 
Noddy Terns: 

Greater Galley: 

37 nests 
7 nests 

13 nests; 10 individuals 

Laughing Gulls 17 nests 
SootyIBridled Terns: 12 nests 
Noddy Terns: 3 nests 

Island north of Great Bird Island (difficult to get ·close ,even by 
boat): 

Laughing Gulls 
Sooty Terns: 
Noddy Terns: 

10 to 20 nests 
1 nest 

none 

little Bird Island (landed) 
Laughing Gulls: 
Sooty Terns: 
Bridled Terns: 
Noddy Terns: 

> 40 nests (1/3 each w/l,2,3 eggs); 70 to 100 individuals 
none 
none 

3 to 4 nests 

little sandy island south of little Bird Island 
Laughing Gulls 2 nests 

JUNE 6, 1996 
Note: Prior to June 6, we may have mislabeled some Bridled Terns as Sooty Terns 

Great Bird Island: (landed) 
Laughing Gulls: 
Sooty Terns: 
Bridled Terns: 
Noddy Terns: 

ca. 100 nests; 200 individuals 
ca. 30 nests (north end) 
3 nests (south end) 
no nests seen but approx 20 birds seen about cliffs 

Exchange Island: (landed) 
Laughing Gulls: 
SootyIBridled Terns: 
Noddy Terns: 
Whistling Duck: 

Monocle Island: 

no nests; 15 individuals 
no nests; 3 ind 
1 nest 
1 egg found -- hatched (no rat damage) 

Common Terns(?): 10 to 15 individuals 
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FOUNDATION 



Nesting Birds/NECMA/BIMRWS/Parham Harbour Facilitation Project, Antigua 

Island east of Jenny Island: 

Laughing Gulls: 
Sooty Terns: 
Bridled Terns: 
Noddy Terns: 

Hell's Island: 

Laughing Gulls: 
Sooty Terns: 
Bridled Tern: 
Noddy Terns: 

JUNE 10, 1996 

nesting, but number of nests unknown 
2 nests 
none observed 
30 to 50 individuals resting on shore 

nesting, but number of nests unknown 
none observed 
none observed 
50 to 60 individuals resting on shore 

Byam's Wharf, Parham Harbour: 

Least terns: 6 nests (all w/2 eggs; 1 chick (no egg in chick's nest); 13 
individuals. 

Black-necked Stilts: 1 pair nesting on shore (?) 

JUNE 26, 1996 

Byam's Wharf, Parham Harbour: 

Least terns: 
Black-necked Stilts: 

we saw adults still present as we passed by water 
1 pair still present 

Rat's Island (2 islands separated by 50' of very shallow water); 

(landed): 

Laughing Gulls: 

Bridled Tern: 
Zenaida doves: 

island resources 
FOUNDATION 

> 1 00 observed, but only 1 abandoned nest, with a broken 
egg, seen 
10-15 adults, no nests seen but ca. 5-10 estimated 
5-10 nests, with eggs and chicks 
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NOTES: 
GB Great Bird Island 
E Exchange Island 
HG Hell's Gate Island 
J Jenny Island 
Gr Green Island 
Hw Hawes Island 
Rd Red Head Island 
L Laviscount Island 
R Rabbit Island 
Cr Crump Island 
GA Galley Islands 

Taxa organized according to Howard 
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