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ABSTRACT 

This study is a follow-up to the project started in November~ 
1986 by Jonathan Yoder in the School for Field Studies. Sometime 
between late July and mid-September., 1986, a large area of primarily 
Montastrea annular-is was damaged by the impact of a boat anchor. 
The large coral heads were broken up, damaging much of the coral 
and creating new surface area. The anchor scar is located off Yawzi 
Point in Greatet- Lameshur • St. John, USVI. The Yoder study 
in 1986 quantified the colonizing organisms found in si>: quadrats 
within the damaged area. The present study found some new organisws 
growing on the broken up substrate as well as continued growth of 
the previously recorded cplonizing organisms. General observations 
of the site include increased algal growth and an increase in 
abundance and diversity of other species present. 

INTRODUCTION 

Once a coral has been damaged and new surface area e>:posed, 
algae quickly cover the bare substrate. If left undisturbed by 
herbivores this algal growth can inhibit coral recruitment, since 
the coral larvae need solid substrate on which to settle. 
Experiments done off St. Croix indicated that "coral survivorship 
had been greater in areas subject to some grazing pressure" (Fitz, 
1983). From personal observation, some of the main grazers found 
in the area are parrotfish and damselfish. They have kept the algae 
cropped in most areas, perhaps allowing for the settlement of coral 
larvae on the hard substrate. 

The area in question consists primarily of Montastrea 
annulari~, with some Parities dorities, Monta~trea cavernosa, and 
gorgonians (Yoder, 1986}. The scar is approximately seven meters 
deep, located off Yawzi Point with a compass bearing to Yawzi Point 
of 310° and to Cabritte Horn Point of 160-, shown in Figure 1. 

The first survey done by Yoder in December of 1986 too~~ place 
thFee months after the damage occurred. At that time., Agaricia 
agaricites was the only new scleractinian coral to colonize the 
area. The present survey was conducted approximately seven months 
after the coral v-.1as damaged in order to document the regrowth which 
has occurred since the last study. This study, if continued over 
time, will show how quickly the area is recolonized and the 



~1ATEF: I ALS At~JD r1ETHODS 

riBS previously marked with transects. The reference rebar 
ill in place, dri~en lnto the sand near the sea~. After finding 

thR 1 ation, a yellow line with a float was tied to the rebar ir1 
the middl of the sand area within the scar. This facilitated 
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The 
ats used measured 35 em :>: 35 em. The angle of the a·L 

ln relation to the rebar are shown in figure 2. 
A descriptive survey of the organisms present within the 
at was carried cut by mapping each of the six s. T~e 

colo&;i .::<f agarici tes were measured by cir-cumfere:nce as 
well as 1 The soft corals were measured for 
hei A survey of the general area was also conducted to accoun·t 

organisms growing near and around the for motile 
impacted area. aphs were taken of the impacted area and 
each at, although drawn maps give a clearer indication of the 
community structure in detail. A comparison between the first 
and the present study was made of species richness (Tables I-VI). 
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RESULTS 

The overal strGcture o~ the area did not change drastically, 
there ars a few differences in individual 
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addition to general growth. In quadrat A, there is. greater-
t:.::f}· g;r·ov<.ftt-s.. Tt-;e urc:t-~ir~ Ech·if-~or;iet:r-~-t lLtCLtrster ar~d t~-te c:-tlga 1~Jalar:i~1. 

sp. ha\le l'lH::<ved into one of the crevices and the anenome Lebr-uni a 
and the ychat?te Sabel! astarte mel onost.i qm2, ( "'-.i c~ t•:hi ch 

first study, were gone. In quadrat B, one of 
-1,_~-~e t.¥JD s.;.ff:.all c>olor~ies c,f aqaricites is gorJe. Tf1e t:)tJ~E·r~ \:olor~·y~ 

_s still ~her and has grown. In quadrat C, there is an inc~ease 
,:;:-~r~~d P-I~cr·-Lt=:.ti r1g greeri t_uJ-ii catesi'l' A rH?Vi 1 
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In general, Dtct"r'Ota sp. a!:::. v~ell as encr-·usting purple algae 
ar abundant. Encru ting green, low, and orange tunicat are 
aJ relatively abundant. There are numerous aaaricites colonies 
on the bare substrate both in the quadrats and in the general area 

The most damage was done to the area around quadr ~ 

substrate (Yoder, 1986). The 
ln figures 3-8 show the composition of the present 

communities and cc:1n be compared to the maps drawn ft-om the 1 ast 
survey to show the changes taking place. 
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Dr-awing l<ey: 
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3. Bartholomea annulata 
4. ,{./alcf:nia so. 
5. Echinometra lucunter 
6. small fan worm 
7. orange coraline algae 

Quadrat A off Vawzi Point in Greater Lamesher Bay~ 
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Quadrat B off Yawzi Point in Greater Lameshur Bay, 
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Figure 6:: 

Drawing l<ey: 

1. Montastrea annularis 
3 em >: 2 em 

2. 

4. 

Dictyota ~ 
purple coraline algae 
orarlge boring sponge 

5. Briarium asbestinum 
1 em long 

6. 
...., 
I ~ 

8. 
9. 

Stenorhynchus seticornis 
Atrina rigida 
orange coraline algae 
dead finger coral covered with algae 

Quadrat D off Yawzi Point in Greater Lameshur Bay, 
St. ,John 7 USVI. 
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Drawing Key: 

1. Montastrea annularis 3. Dictyota §Q..:... 
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Agaricia 
1 >: w 
3 em X 

2 em X 

1.5 em 
..,.. """ ._\ • ....J em ..,. _, em )! 

1. 5 em 
.5 em >: 
2 em X 
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agaricites 
circumference 

2 em 7.5 em 
1.5 em 6 em 
X 1.5 em 4 em 
X 2 em 9 em 
2 em 9 em 
>: 1.5 em 5 em 
.5 em ..,. 

~' em 
1 em 5 em 
4.5 em 12 em 

4. Rhodactis sanctithomae 
5. Svmnothoraz moringa -

spotted moray eel 
6. orange boring sponge 
7. Briarium asbestinum 

7 em long 
8. Eunicea ~ - 5.5 em long 
9. Lima scabra 

10. purple coraline algae 
11. yellow tunicate 
12. Millepora ~ 

Figure 7: Quadrat E off Yawzi Point in Greater Lameshur Bay, 
St . John ., US'.J I . 
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Drawing Key: 

1. Millepora ~ 
2. Agaricia agaricites 

l x w circumference 
a} 1 em x 1 em 3 em 
b) 2 em x 1 em 6 em 
c) 4. dm x 2.5 em 11 em 

3. purple coraline algae 
4. Zoanthus ~ - white form 
5. solitary tunicate 
6. tube blennie 
7. Bartholomea annulata 

Figure 8: Quadrat F off Yawzi Point in Greater Lameshur Bay~ 
St. John, US'.JI. 
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div~rsity may r~quire a c ain amount. Gf t~me to deve:~p. 

after impact, beth result relatively recent 
after the damag~ occured. point in time no definite 
conclusions can be made as to the implications of generali~ed anchor 

al reefs, but further 
act that it has taken seven months for even a small 

In the Fitz experiment (1983), Aoariria comprised 81% of all 
settled the ne"• substrate. In the pn:::-sent s.tud-:r· 

iS also the dominant coral colonizer in the anchor 
LL t the area has been initial! colonized, it might 

pave the way for other or the ai'E·a. 
early colonizers, like are facilitators i not known. 
Two new colonies of a~nularis have appeared since the first 
study. It is not know whether the earJy colonization by A. 

is in any way connected to recruitment of the slower 
gro\.•.li ng N. 

Since the 1986 survey, the rate of recruitment of 
has slowed considerably. In the first three months after impact, 
a tot 1 of eleven new aqaricites appeared. In the four months 
si nee the Yoder- s.tudy, only four more new colonies ha\tE appeared 
and two have disappeared, bringing the new total to thirteen. 
t>Jhereas 1'1. now appears to ha\/e ned a foothold with 
tl.'.;c, neil'• eel onies., A. agarici tes recruitment and sur-vi ··1al appears 
to have slowed down. One possible explanation for the disappearance 
of the agaricites colonies could be predation by fish. 

A general observation of the motile organisms present in the 
impactEd area showed an increase since the first survey. Al 
only one crispata was sighted vs. three in the first 

• sms, such as an eel, ~eticorni~, scabra. 
c:,nd an i ncreas.ed nLimber of B. had mo·v·ed into the area. 

ed~ the ~s within the coral head 
~xcellent home fer ~hese 

t cc~ld have been in the cracks before the impact or could have 
cols~ ~ed the after the crevices were e~posed. The new 
0rg~nisms which arrived since the last surve} have definitely taken 

the increased number of crevices sin~e th~ impact 
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ABSTRACT 

The dimensions of four- sponge species, 
Spir-astrella spp .• Ircinia str-obilina, and vespar-iums 
wer-e collected by measur-ing the maximum length by width by height of 
each individual sponge. This was repeated at four- differ-ent sites, 
one high ener-gy ar-ea and one low ener-gy ar-ea, at both Tektite and 
Cabr-itehorn point. The r-elative amount of water- movement thr-ough each 
site was calibr-ated by using clod-car-ds. The area that contained the 
clod-car-ds with the hi mean weight loss to contr-ol weight loss 
ratio was the habitat with the highest water- movement, and so on down 
for- the other- thr-ee sites. 

Smaller- encr-usting sponges ar-e better- adapt for- inhabiting ar-eas 
of high water- movement while massive sponges ar-e mor-e adapted for­
inhabiting ar-eas of low water- movement. Some sponges show intraspecies 
phenotypic plasticity, most notably Ir-icinia str-obilina. This sponge 
developes a mor-phology like that of other- encr-usting sponges in ar-eas 
of high water- cir-culation and a morphology similar to that of the 
massive sponge's phenotype in areas of low r-ates of water- cir-culation. 
The ability to have a varying morphology gives the sponge a gr-eater­
fundamental niche, and therefor-e, the ability to occupy a wider range 
of habitats than its competators. 

INTRODUCTION 

Ectoplasia fer-o>: is an encr-usting sponge that is long and 
cylindrical in shape. The ossicles are found in a straight line along 
the upper ridge. The sponge is smooth in te>:tLwe and or-ange in color-. 

spp-: or mor-e common I y called the "bl oc•d-shot eye," is 
fleshy red in color with a smoo~h surface te:>:ture. The "viens," r-idges 
that emminate out from the ossicles along the surface, give the sponge 
its nickname. Unlike fer-ox, Spirastrella spp's ossicles 
seem to be placed around the sponge in a random pattern (Bortz, pers. 
obs.). Ectoplasia fer-o>: is also classified as an encr-usting sponge 
<Barnes, 1980). Iricinia str-obolina is a massive sponge, black in 
color-, and has a rough sur-face ar-ea that is covered by lar-ge, spike like 
connules. Spheciosponqia the "loggerhead sponge~» is also 
a massive sponge and is gener-ally the largest in size of all the 
aforementioned sponge species. 

four species wer-e the sponges used to test the hypothesis 
that smaller, encrusting sponges ar-e more adapt at inhabiting areas 
of high water movement while lar-ger substr-ate sponges ar-e mor-e adapt 
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at taking advantage of areas with lower water cir-culation rates. Er-ect 
sponges can not survive in high water energy zones because the water 
movement will break the massive sponges off at their bases (Wulff~ 

1984). 
In addition, these sponge species were also used to test a second 

hypothesis that sponges have the ability to alter their phenotypes in 
early phases of developement in order to be more successful and 
efficient in its use of existing currents to aid in viscous entrainement 
and filter feeding ability. 

The research was completed at the Virgin Islands Ecological 
Research Station located at the western shore of Lameshur Bay., St. John, 
U.S.V.I. Two locations were used., Tektite and Cabritehorn paint. These 
two locations are relatively similar in appearance, with an abundance 
of flora and fauna. Two sites were used in order to increase the amount 
of replications of observations and data collected. Each location begins 
with a rock wall that extends from the ocean's surface down to about 
siM meters in depth. Then a gradual sloping of the substrate increases 
depth to fourteen meters at Tektite and twenty meters at Cabritehorn 
point, which is the end of the fringing reef. The deeper depths were 
included because larger erect sponges occur more frequently on flat 
surfaces on the outer slope between 20 and 25 meters <Vacelet and 
Vasseur, 1977). 

METHODS 

Sponge dimensions were measured in a high and low energy area at 
each location. The high energy area at Tektite was in 6.2 meters of water 
and at Cabriteharn was in 7.75 meters. The low energy zone at Tektite 
was at 14 meters and the site at Cabriteharn was at 20 meters. The 
high water movement sites were on the rock faces of both locations vJhile 
the low energy sites were located in deeper water an a perpendicular 
line from shore. 

Ini ti ally, the rei ati ve amount of vlater movement at the sites was 
estimated by its proximity to a surf zone and by the presence or absence 
of a current or surge as observed while diving off SCUBA. In order to 
to get a more accurate measurement, clod-cards were made and placed 
(Doty, 1971). These dissolve in sea water at a rate that is comparable 
to the amount of water movement over their surface. 

Four clod-cards wer-e placed and secured to the substrate next to 
the sponges studied. These were left for 48 hours, recovered 1 dried 
far another 24 hours, and then weighed. Then the amount of wieght loss 
as compared to the controls was calculated. The value used was the 
amount of weight loss of an individual clod minus the mean weight loss 
experienced by the control clads, the median for the site calculated, 
then scaled from highes~ to lowest with its group against the other 
clads from the other sites. The group with the highest mean weight 
loss were in the area of h.i ghest ener·gy, and so on down through the 
sites. 

Also, at each site, the abundance of Ectoplasia feroM, Spirastrella_ 
2EQ..s_ Ircinia strabalina~ and Spheciasponqia vesparium was noted and 

' 



each sponge"s maximum I by width by hieght (distance it extends 
outward from substrate) was recorded. Observations were also recorded. 
Any major intraspecific phenotypic plasticity between the two high wave 
energy ~ones and the low energy zones lfias specifically looked for. 
Any significant difference between the overall morphologies of the 
sponge of one species as compared to the morphology of the same species 
located in a site of contrasting water circulation rates was recorded 
and the differences in morphology explained. 

RESULTS 

The weight decrease of the clod-cards are given in Table 2. The 
mean weight loss of the clods placed at a given site minus the mean 
weight loss of the control clods gives the dissolution rate (OJ. The 
highest D value corresponds to the site with the highest water movement. 
The list of sites~ in decreasing order of water movement, was 
Tektite-shallow, Cabrite-shallow, Cabrite-deep, and then Tektite-deep. 
The D values are also given in Table 2. 

For each species the rna>: i mum height above the substrate at each 
site are shown in Table 1. The maximum hieght for Ectoplasia ferox 
and Spirastrella spp were not significantly different at the two 
different energy sites~ but Iricinia strobilina was significantly higher 
at the two low energy sites (Table ll. Spheciospongia vesparium was 
not found at either of the two shallow, lower energy sites. Ectoplasia 
fero>: was not found at the deep, low energy site at Cabri te. 

The mean height of Iricinia ~tobilina in relation to the relative 
amount of water movement CD) occuring at that site showed a dramatic 
increase <Table 3}. Spirastrella spp, Ectoplasia feroxs and 
Spheciospongia vesparium were the same population and showed no 
dramatic increase in heights over the two habitats. 

DISCUSSION 

The first hypothesis, that smaller encrusting sponges are better 
adapted for inhabiting areas of high water movement, whilst massive 
sponges are more suited for are~s of lower \~'later circulation rates 1 

was supported. The important factor is the mean maximum heights of 
each sponge species in the low energy sites in relation to the high 
energy sites. The mean height gives a good indication of the sponge's 
morphology. The higher the mean height the more the sponge · s -·..iol ume 
increases. The other tlfJO measurements, length and width, were useless 
in determining the sponges relative morphology owing to the fact that 
the values did not represent the individual sponges resistance to water 
movement and height did. 

Sponges do not extend upwards from the substrate in areas of high 
water movement. The enct-ustir.g morphology is better suited to the 
turbulant habitats because less sponge surface area is needed for 
viscous entrainment and filter feeding. Also, according to fluid 
dynamics, the smaller amount of surface area of the sponge exposed to 
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the current reduces the amount of drag created and increases the 
sponge's ability to stay attached to the substrate. If the sponge 
produces excessive drag, a strain is created on the sponge's attachment 
to the substrate. The strain can be too excessive and will eventually 
tear the sponge off the substrate. In or-der to have a high chance of 
survival the sponge must remain attached to the substrate, thus, an 
encrusting morphology in high water energy zones is the most 
advantageous morphology. 

The morphologies that have greater volumes are better su~ted for 
areas of lower water circulation. Their larger volumes can ma>:imize 
the available current. More of the erect sponge's surface area is 
extending into the water column and creating drag. The extra drag 
increases the massive sponge's ability to generate a sufficient amount 
of internal water flow. Enough internal current must be created to 
enable the sponge to filter feed and expell wastes sufficiently. 
However~ the massive phenotype would not survive in areas of high water 
movement because of its resistance to i."">later currents. It vloul d 
eventual! y be torn from the substrate. It is therefor-e reasonable to 
state that erect phenotypes are not found in high water- energy zones 
because the erect morphology is incapatable with a turbid environment. 

The second hypothesis, that some sponge species show phenotypic 
plasticity in order to maximize the ability of the individual sponge 
to survive in its habitat, was aslo supported by the data. Iricinia 
strobilina was a small, flat shaped sponge in areas of higher water 
movement, with its maximum height from the substrate never exceeding 
0.7 em. In areas of lower water movement its morphology is completely 
different~' having a greater volume and being spherical in shape. The 
sphere shape aids I. strobilina in increasing drag, and therefore 
increasing internal water circulation. The change occured because the 
individual I. strobilina realizes the conditions of its habitat when 
the young, growing colony first attaches to the substrate. Intraspecies 
phenotypic placticity then enables I. strobilina to produce the most 
advantageous morphology for the given habitat. A supported hypothesis 
on how I. strobilina realizes wether it should adopt an encrusting or 
massive phenotype can not be drawn from this set of data. However, 
the data from this project provides a solid starting point for future 
projects in that it reveals I. strobilina's phenotypic plasticity and 
under what conditions the tli'JO phrnotypes found. 

Why phenotypic asticity was not observed for spp, 
Ectoplasia fero):, and Spheciospongia vesparium is not known. The amount 
of sites studied might not have been enough to recognize other species' 
patterns of itraspecies phenotypic plasticity. Or, the sponges could 
have exhibited phenotypic plasticity but were either overlooked or 
regarded incorrectly as a different species. Or·, I. strobilina is a 
special case, different from the other sponge species studied. If in 
fact I. strobilina is special, then it can successfully inhabit a much 
broader range of habitats than its sponge competators. 

If it is assumed that only I. strobilina posseses intraspecies 
phenotypic plasticity then two hypothesis' exist to why other sponge 
species do not exhibit phenotypic plasticity as well. One, phenotypic 
plasticity is a new ability fm- sponges and only I. strobilina has thi:. 
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ability at pr~sent. Or, two, that the cost to benefit ration of having 
phenotypic plasticity is too high to make it adventageous for other 
sponge species to adopt it. 

In conclusion, encrusting sponges are better ad ed for areas 
of high water movement, massive sponges are better adapted for areas 
of lower relative water movement, and I. ~trobilina exhibits 
intraspecific phenotypic plasticity. I. strobilina's morphology is 
that of an encruting spone in high water movement zones and that of 
an erect sponge in lower water movement zones. 
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ABSTRACT 

The structure of coral community was studied at two sites on St. 
John, uls.V.I. Percent of live coral cover was signifcantly different. 
At a high sediment area vs. a low sediment area, coral coverage was 
55.27. i~ the high sediment area and 31.77. in the low sediment area. 

Coral coverage at depths 4 and 6m, were studied at each site. Results 
at each site showed the four most common species were Montastrea 
annularis, Porites astreoides, Agaricia agaricites and Millepora spp. 
Depth effects on these species were variable; clear trends were not 
evident. Sedimentation rates were different between sites. Water 
movement was greater at the low sediment site. 

INTRODUCTION 

Both natural and human induced stress have adverse effects on coral 
reef communities (Endean, 1983). Both poor land and water use pratices 
have detrimental effects on, and may cause the destruction of, coral 
reefs (Brown and Howard, 1985>. Sedimentation in particular can have 
significant and lasting effects on coral growth (Brown and Howard, 
1985). Whilst most corals are size specific sediment rejectors <Hubbard 
and Pocock, 1972>, excessive sedimentation can result in reduction of 
skeletal growth, death of the coral, and/or a decrease in planula larval 
settlement and subsequent success <Endean, 1983). In addition, there 
appears to be an inverse relationship between sedimentation and coral 
species diversity on a reef <Loya, 1976). 

Some authors (eg. Chappell, 1980 and Foster, 1983>, also suggest 
that coral colony morphology can be modified in response to 
sedimentation which may lead to the evolution of more sediment 
resilient forms. 

Other physical parameters, such as light intensity, current 
velocities, and water turbidity also have marked effects on growth and 
abundance of coral species <Huston, 1985). In the present study, the 
percent of coral cover and community structure were examined in two 
contrasting sites to determine whether current velocities, water turbidity 
and sedimentation affect coral reef communities. 
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STUDY SITE, MATERIALS AND METHODS 

St. John lies at the northern border of the Caribbean Sea at 
18~20'N, 64a45'W. Fringing reefs develop along the present shoreline 
of the island, where reef platforms extend 50-200 m offshore. The site 
of this study was Yawzi Point <YP>, which served as the low sediment 
site, and Lesser Lameshur Bay <LLB>, which served as the high sediment 
site. Both sites are located on the southeast side of St. John. The 
coral fauna was described with a modification of Loya's (1972> method. 
Transects were run at 4 and 6 m depths parallel to the shore. Transects 
of 10 m lengths were used to study the community structure of corals 
as it was determined that the maximal number of species was recorded 
at about this length. All species of corals beneath the transect line 
were recorded and their length of interception along the line measured 
to the nearest em. Each coral colony was also measured at its widest 
point perpendicular to the transect. An individual was defined as any 
colony growing independent of its neighbors (i.e. whenever a space was 
recorded between two adjacent colonies>. Where an individual colony 
was clearly separated into two or more portions by the death of 
intervening parts, the separate parts were considered as an individual. 
The relative abundance; percent of living cover beneath the transect; 
percent contribution of the four most common species to the total living 
cover; the relationships between coral living cover, water turbidity, 
water movement and water depth; and the average number of the four most 
common coral species, number of colonies and average size for each 
species; were determined after Cox (1972) (in Loya, 1976>. 

Water movement was measured according to Doty's methods (1971>. 
Clods were made of plaster of paris. Their initial weights after air 
drying were 24.0 g +/- 0.4 g. They were glued to vinyl clod-cards with 
contact cement. Five replicates were placed at each site, attached to 
a metal grid and anchorad in place with lead diving weights.They were 
located at 5 m depths and left in the field for 28 hours before being 
collected. They were left to air dry before the final weights were 
taken. 

Sediments were collected in glass test tubes, 1.2cm in diameter 
and 10cm in length. They were placed in test tube racks that were 
weighted down with lead diving weights. Six replicates were used for 
each site. These were located at 5 m depths for a period of 28 hours. 
After recovery, trapped sediments were poured onto pre-weighed filter 
paper, dried for 24 hours at 60oC and weighed. 
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RESULTS 

A total of 19 species of scleractinian corals were recorded. The 
relative abundance of corals at each study site are shown in Table 1. 
The hydrozoan Millepora §!lcicornis was also included in the study as 
it is an important cementing organism of reefs in this area. Table 2. 
shows the mean values of species number, percent of transect with living 
cover and the percent of total living cover contributed by each of the 
four most common species. Table 3 gives the results of a t-test applied 
to the above values as they were compared between sites and depths. 
Figures 1, 2, 3, and 4 show the percent of total living cover 
contributed by each of the four most common species. 

Table 1. The relative abundance of hermatypic corals in Lameshur Bay, 
St. John, U.S.V.I. 

---------------------------------------------------------------------Species Species Y.P.4. Y.P.6. L.L.B.4. L.L.B.6. 
Code 

Montastrea annularis Ma dom. dom. abun. dom. 
Porites astreoides Pa abun. abun. com. com. 
Agaricia agaricites A a abun. dom. abun. dom. 
Millepora spp •• "' dom. abun. dom. spor. 
Montastrea cavernosa Me com. com. rare 
Porites porites Pp com. com. spor. spor. 
Siderastrea siderea Ss com. com. spor. com. 
Diploria clivos De rare rare 
Diploria strigosa Ds rare spor. 
Diploria labyrinthiformis Dl spor. com. rare rare 
Colpophyllia natans Cn rare spor. 
Eusmilia fastigiata Ef rare rare 
Acropora cervicornis Ac rare 
Meandrina meandrites Mm spor. spor. rare 
Dichocoenia stokesi DS rare rare 
Dendogyra cylindrus ds rare 
Favia fragum Ff spor. rare 
Siderastrea radians Sr rare rare 
Madracis decactis MD rare 

---------------------------------------------------------------------
f Index for relative abundance of corals: Average nutber of 
colonies per transect (10 •l is between 0.1-1.0 = rare;BI.I-2.0 
=sporadic lspor.l; 2.1-4.0 =cotton lcot.l; 4.1-7.0 = abundant 
(abun.J; 7.1-11.0 = dotinant !doa.l. 
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Table 2. The average values of various statistics (per transect} 
calculated for Y.P. and L.L.B. (Standard dev1"=t1·ons 1·n 

~ parentheses>. 

L~~~ti;~--o;pth ______ i _________ i _______ i ____ i-1i~i~9-~~~;;-~i-t~t;i-~;~;;-~+;-----------
teJ transects species cover 4 aost coaaon Ka Pa Aa K 

species 

---------------------------------------------·--------------------~---------------------

Y.P. 4 4 11.75 57.03 60.94 23.51 9.29 8.64 19.5! 
\0.51 (1.971 (4.161 \3.93) (1.781 i4.bbl 11.981 

6 4 13,25 r~ 7~ 
~~.~~ 55.10 26.18 8.79 11.83 B.30 

\0.961 (1.68) (2.261 (5.59) (3.581 (2.80) 10.531 

l.l.B. 4 4 7.00 31.83 83.30 39.07 28.56 9.35 7.31 
(01 (0.751 13.11! \3.651 !6.891 (0.421 \0.631 

6 4 a.oo 31.48 67.56 39.32 3.21 19.50 6.54 
(01 11.77} 18.961 (6.49} i1.62l 1.3.321 !2.571 

----------------------------------------------------------------------------------------
Table 3. t-tests conducted on the average values of Table 2. between 

four possible combinations of the two sites of study. 

A~;~~9;-~~~~;;---------i-------7.-----7.-1i~i~9-~~~;;-~f-t~t~1-~~~;~-~f;-----
tested species cover 4 most common Ma Pa Aa M 

species 

---------------------------------------------------------------------------¥.?.4. vs. Y.P.6. * * * NS NS NS ** 
Y.P.4. vs. L.L.B.4. ** ** ** ** NS NS * 
Y.P.6. vs. L.L.B.6. ** * * * NS * * 
L.L.B.4. vs. L.L.B.6. NS NS * NS Ns ** ** 

* p < 0.05; ** p < 0.01; NS p > 0.05. 

M.annularius contributed more to the total living cover at L.L.B 
<t-test p < 0.01 at 4m and p < 0.05 at 6m). Millipora also contributed 
more to the total living cover at L.L.B. than at Y.P. <t-test p < 0.05>. 
As seen in the figures, Millapora spp. also displayed a larger percent 
contribution at shallower dept~s for each site (t-test p < 0.01). 

Table 2. also shows the percent contribution to total living cover 
by the four most common species. These species: M. annularis, ~ 
agaricites, Porites astreoides, and Millopera together contribute 571. 
to Y.P. reef and 70X to L.L.B. reef. Table 4. shows the average colony 
sizes of the four most common species at each site and depth. In each 
case there is a decrease in colony size with an increase in depth. 
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Figure 1. Average percent of living cover contributed by four most 

common species at YP 4m and YP 6m. 

<' 

Figure 2. Average percent of living covc·r ~ontributE.d four most 
common spec s at 4m and LL3 6m. 

j. 
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F5.gure 3. Average percent of living cover contributed by four most 

common species at YP l+m and LLB 4m • 

... :.·, .. ; 

Figure 4. -'~ verage per8ent of l~.ving cover contributed .. y four ;:,o;;;t 

ccmmon species at 6m. 
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Tab~e ~- Average size of the four commonest coral 
devlatlons ) at Y.P. 4 and 6 meters and at L.L.B. 
number of colonies measured in parentheses. 

species ( +/- standard 
at 4 and 6 meters• 

' 
sp;~i;~-----------------------A~~~ag~-5i2e-<~;>------------------------____________ v_P _____________________________________________ _ 

• • L.L.B. 

----4-;--------------6-;-------------4-;-------------6-;-----
-----------------------------------------------------------------------
Ma 14.34+/-2.16 12.18+/-1.65 21.59+/-3.89 12.89+/-1 .. 91 

(38) (46> (23> (41} 

Pa 7.90+/-0.79 7. 35+/-1. 47 9.65+/-2.21 8.08+/-1.72 
<27> (25) (10) (10) 

A a b. 39+/-1. 19 6.46+/-1.40 6.68+/-0.70 6.16+/-0.63 
(26} (39) (18) (38) 

Ma 9.16+/-1.19 6.86+/-2.45 10.12+/-3.13 4.88+/-1.75 
(49) (27> (37> (8) 

-----------------------------------------------------------------------
As expected 9 water movement at YP was significantly more intense 

then at LLB < t-test 9 df=5 9 p < o.Ol). Also 9 sedimentation rates at 
LLB were higher then at VP. That is 9 LLB collects sediment at a rate 
of 9.6 mg/cm2 /day, while YP collects only 6.4 mg/cm2/day. 

DISCUSSION 

Many authors assume a direct relationship between high 
sedimentation and low productivity of corals (Loya, 1976 ). However 9 

mortality may be prevented in the presence of sediment settling if the 
coral displays sufficent ability to prevent burial and subsequent 
mortality (Loya 9 1976>. Montastrea annularis is known to be a dominant 
reef builder in many Caribbean reefs <Stoddart, 1961>. But 9 with its 
small caly~ size and lower calycal relief 9 it is a poorer sediment 
rejector then~ cavernosa <Loya, 1976). Loya <1972) suggested that 
~ cavernosa and Diploria strigosa should be the most abundant species 
found in a high sedimentation area since these species seem to be the 
most effective sediment rejectors. In the present study ~ annularius 
was the most abundant species at two sites (see figures 1-4>, that 
differed in sediment regime, implying that it too is effective, at 
sediment rejection. 
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~ikewise, Agaricia agaricites with its small calices and few septa 
is sa1d_t~ be able to reject only fine sediments. In the present study, 
~ agar1c1tes was found to be one of the four most common species studied 
at each site. The high occurrance of these two species (M. annularis 
and ~ agaricites> suggests that sedimentation may not be-so intense 
so as to prevent the growth of the said corals. Loya (1976} found 
sedimentation to occour at a rate of 15mg/cm2 /day at his high sediment 
site and 3mg/cm2 /day at his low sediment site. His findings were 
considerably more significantly different. Also Loya (1976> suggested 
that where sedimentation is not catastraphic or erratic, but rather 
constant, these otherwise fragile corals can indeed survive in areas 
of relatively high sedimentation. 

Montastrea annularis proved to be the most adbundant species at 
either site and contributed more to the overall percent cover of total 
living cover material at the high sediment area then at the low sediment 
area (23.5% and 26.27. at YP; and 31.87. and 39.37. at LLB> (Table 2.> 
However, while this species contributed more to the total percent of 
total living coverage at LLB, there was considerably less total cover 
at this site then there was at YP (31.87. and 57.07. respectively). This 
could be the result of sedimentation preventing the growth of other 
species which normally add to the reef structure. This could also 
account for the significantly lower coral diversity found at LLB in 
comparison to YP <7 and B species vs. 11.8 and 13.3 species>. 

Similarly, Siderastrea siderea also has poor skeletal features 
for efficent sediment rejection (Hubbard and Pocock, 1972). The same 
authors have also shown it to be capable of rejecting course particles 
and actually described it as a competent sediment remover. In agreement 
with their findings ~ siderea was found, in the present study, to 
be a common species at both the high and low sediment areas. 

Loya (1976) suggests that differences in community structure, cover 
and diversity are a direct reflection of differences in water movement 
and sedimentation rates. Results of this study found that where 
sedimentation was high and water movement was low, cover of coral was 
low ie. LLB had low coral coverage ( Table 2.). 

Assuming that the percent of bottom cover of coral is a good 
indicator of colonizing sucess of corals, it can be concluded that YP 
is the more suitable site for coral reef developement of the two reefs 
examined. This is in part is attributable to the topography of the area 
where the slope is steep and sediment can run off rather then settle 
on the coral. Conversely LLB is a relatively flat area which accumulates 
sediments which retards coral developement. In addition, as seen by 
the results of the dissolving rates of the clod-cards at the two sites, 
YP experiences a higher amount of water movement then does LLB. This 
movement may facilitate the removal of sediments from the reef area. 
These results support Loya's findings <1976>. 

Another effect often noted in reef structures is an increase in 
surface area and a tendency to branching of the coral in response to 
high sedimentation (Edmunds, pers. comm.>. This is benifical in several 
ways. Firstly, space is a limiting resource and an increase in surface 
area, by assuming a branching morphology, compensates'for the smallness 
of the coral which results from space competition. Secondly, surface area 
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is proportional to reproductive potential. Thirdly, coral may be in 
compet.i tion for food material and/or sunlight and an increased surface 
area will translate to an increase in nutrient consumption. Finally, 
as discussed pr-eviously, an increase in surface area aids the animal 
in sediment rejection. 

It is said that sedimentation increases as depth increases 
<Huston, 1985}. For this reason, and those mentioned above, coral colony 
size can be e~pected to decrease in size with an increase in depth. 
However, the results of this study regarding average colony size showed 
that Montastrea annularis and Porites astreoides, two of the most 
common corals present < Table 1.} both show an increase in size and 
thus, a decrease in surface area. Agaricia agaricites shows no 
difference in size at all. Millepora spp. was the only coral to show 
any decrease in average colony size and this did not prove to be 
statisticaly different. These results indicate that the two meter 
decrease in depth does not cause sedimentation to increase sufficently 
enough to have an appreciable effect on coral growth. 

Loya <1976) suggests an ddditional possibility of some interest. 
He proposes that coral success may be limited to areas with hard 
substrate suitable for polyp settlement. It is, in fact, generally 
accepted that coral planula larva will settle on solid substrate only 
(Edmunds, pers. comm.). The effect of placing transient solid substrate 
at such a site as LLB on living coral cover could provide valuable 
insight into the question of which environmental factors have the most 
marked effect on coral coverage. 



Cameron Community structure of Coral Reefs Page 11 

REFERENCES 

Brown, B.E. and L.S. Howard. 1985. Assesing the effects of "stress" on 
reef corals. Adv. Mar. Bio. 22:1-63. 

Cox, G.W. Laboratory manual of general ecology. 1980. William C. Brown. 

Publishers. Dubuque, Iowa. 

Doty, R. 1971. Measurement of water movement in reference to benthic 
algal growth. Bot. Marina 24:32-35. 

Endean, R. 1983. Destruction and recovery of coral reef communities. 

Foster, A.B. 1983. The relationship between corallite morphology and 
colony shape in some massive reef corals. Coral Reefs 2:19-25. 

Hubbard, J.A. and E.B.Pocock. 1972. Sediment rejection by scleractinian 
corals: a key to paleoenvironmental reconstruction. Geol. Rundschau 
61:598-626. 

Huston, M.A. 1985. Patterns of species diversity on coral reefs. Ann. 
Rev. Ecol. Syst. 16:149-172. 

Loya, Y. 1976. Effect of water turbidit-y and sedimentation on the 
community structure of Puerto Rican corals. Bull. Mar. Sci. 
24:450-466. 

Porter, J.W. 1974. Community structure of coral reefs on oppisite sides 
of the Isthmus of Panama. Science 186:543-545. 

Stoddart, D.R. 1969. Ecology and morphology of recent coral reefs. Bio. 
Rev. 44:433-498. 



SUBSTRATE PREFERENCE AND INDIVIDUAL SUCCESS 
OF THE POLYCHAETE SPIROBRANCHUS GIGANTEUS 

i''li::d:thc·~·~ D. Coh~:::·n 

School for Field Studies 
l,J I E~:-;:f:~ , [{o;:.~ 71 9 , St • J c)h r·j 1 LIS\/ I ()~)t3::::~) 

P1pr- i l 27, .i 987 

This study compares the si2e and morphology of ~he species 
on two coral species, and 
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diameter of the opening of their calcareous tube and number of spirals 
contained on their filto~ processes. They were noted for the substrate 
they occupied and the color of their filter processes. Worms on ~ill@2QC~ 
were significantly larger tt1an worms on ~L-§DOY!§Ci§ in beth diameter 
(9.53~n to 7.31mml and and number of.spirals (5.73 to 5.07). This 
sugg~sts that §L_9i9DQt~Yffi is more successful when associated with 
·~illg~gcg. Density of individu~ls on different coral reef substrates and 
bare rock were calculated by quadrat sampling. No signif~cant differences 
w2re found between densities on ~illceQC§ and ~~-QQQY!§Ci§· While a small 
number of ind~viduals was found inhabiting bare rock during the sampling 
period, none were found 1n the quadrats. 

I ~·~l .. F<ODLJC~·r I fJf.J 

The Christmas Tree Worm, §eice~c~n£bU§ eig§Qi§Y§, is recognized as a 
common inhabitant of the coral reef community (Vittor and Johnson~ 
1977). A sedentary worm, §~_gig§Qi~Y§ burrows into a coral head or other 
solid marine substrate and produces a protective calcareous tube f~om 
which it emerges to filter feed. The two brightly colored filters which 
pr .. otrude from the: tubr::: cpE!ni ni;) a ire spi r .::.1 shaped v.li th thE- l c:,r·gl:-:'st 
circumference spiral nearest the opening and each successive spiral 
rJ ec.: ~~~ e e."' s i r1 g i r·l ~. i ;-~ Et i~ ::-~ t t-iG": f='$ r o j •=:c t ;i Ctn a~~': t:·ricl !:.>. 1 l i ·t·: t2tt- C.i 1 1 ·'/ ,.- E-f ~.:.E!ifl~~~ 1 i r·s g Ct 
Ci"·~i,-:i s·trnas t.rt:?e.· 

Previous work on marine sub~trates inhabited by has 
determined that ychaete~ are distributed randomly with respect to 
~:'.Ltbstro;ii::.r~s., and that s;.ucc::t=~~""·!::.·ful !'"t?Cirui tment dep!!!!ndt?.d on !::.f~:ttl BfllfHYt of 
planktonic larvae em non-agressive corals <Hembrough, 86). Hembrough, in 
11,s study of polychaete distribution, stated that §L_9i90Qt~Y§ inhabits 

, a boulder coral almost exclusively. 
~.\Jr·1 E·f· E'1:.~ ~; , t1::. .. _S!QQ ~!l.!~!C j:. . .t~ j. s~. t. h f~" tJ csrn i n ,;:·\ n t. c c<~~- ~::~ 1 ~::.t.tb st.~, .. ~·:\ ·t~. ~:::, .;: c:~t.~n r.:i i n 

L<:<infc:~: .. hul' .. D.:::·'/, t! .. a':: r::>i ttc: uf HE:?mbn::luqt·; '~. stud·'/, t:1i.ll!Z2Qt:§'.: , c~l h c:::c::•<:m ~r;hi c:h 
~·-•c.:·:::.f:?rnbll"!!"; l""Ii::lr-d c:c•r·;;:,J. , i ~,; !'i!Ci:~d: r:n'"f.::<,..:,d ent :i. ;·, !;,.hall OWt2·i'· vJi'd:. !:~., l '~""~'' than 
·fc:·:~ .. ,~r· {flt:·t.t::-:•J'··~~· t:Jt:;:-t:::tp •:cc:·1fi~\·::.'!'-{)r-l 1 :!.987),. t:Jil..l~~(l~:J.!:.=.~~ is. \ftJErll krtc:!t··J(! ·f-L::F"' it!'::. 
r ·l tJ n$ <~::: ,, .. c\ L~ !:~. d t~t c t ·y~ 1 c~ ~-:! CJ [) :i. d !2 .. ') !?i.J:J t·::- t: i a l i ~! E~' cl p CJ 1 ·r' t:~ !:£> i,,•J t-1 i c t~} r·j c' Lt !:~. E::· t ~· ·: r::·: c r~ i c~ ~·;·:\ r·· i .;, n ' s 
nr'''ffl"''tocys;.t~::-.1 .::1nd in·V:J:i.ct ,:,, p<:d.t,·f 1 ~:.tinG to IT!<MlY Vt:'el"''!:.i?!::;l"·;;,: .. es:.,1 including 
m~n~ upon contact CBarn8s 1 1Q80). Scleractinian corals which feature no 



E.pt::~ci c-.. 1 :i ZE"d Csi,...SJ~:(r·t ·f.c)r :.:;~-:_,-;.E·:'I·i::: t:· rnt.~ t ~.-·c-:·1 y c:~r·: t.hEi:i.v· s:.i n~:}Lll~~;.t)' ~;c:;l·Jlj::t .f·orrrt to 
pi;?!'" ·F Oi'" m both de·f ""{i"l s--:i \>'!:.' ,:,:··;d n:?gu 1 "'I( 1 i ·f e f' ln ct· i OP "" It c n; '1 ,.! t·· p i r· f enr· ed 
J... '·~ -· .L I'" . 1 - -- .. , ,. .· - . ,_ ·- - I ..... • • '' .... • •~\ , •• j ... -.. I . -· 

t.:•.:~1. ·111 t-::uora e::. de·t·r:·n~::.:.vp HHc·r-1-,,,,r·n•:,mr.:: would bP c"'i'"lF·r-iol·- +c tt·,L--·E· of .. 
~~ler~~~~~i;;-coral, and ~e ~;n~id;r;d ~ore a~r;;~ive. ~~li~~=~~ ha: been 
1cent1~1ed as an environment inhabited by sessile polychaetes (Vittor and 
Jof"tr-,so1-~, 1977}. 

Hembrough concluded that §~_gig§Qt~Y§ is best suit~d for inhabitation 
of ~~-§QDYl§Ci§ due to high densities found on ~~-§QDYl§Ci§ in his study. 
He concluded that 3L_gig~ni§Y§ settles randomly and prefers less agressive 
substrates. If this is the case, it would be expected that the two 
species would have ccevol~ed and 3~_gig§Qt~Y§ individuals would reach 
ma~imum growth and bQ subject to reduced predation when inhabiting ~L-

Hoi-ie\ter, cr::.r i::tl C:tb,.\rodc:\nCf.·' ;n;::,·:~ not bH trH:':· c•nl y 1 i mit:!. ng ·f i::te:tm·- vJhi ch 
tJt·:~t E~¥- rni r)e~> SL\t'J s.t: i'" ~~~t t:::~ r:!i;'' ~£:·f E::~r E·.'f'sC: ~:::~., St-.?·t t 1 ernt2r5t. OrJ i:.:~r-~ t-: f.Jy:~~t ,;:;.··/ ::::• i d f:?Ci tJ·"/ 
predetors, for e~~mple, 0ill§QQ~§ 1 might provide better protection and 
reduce predation, promoting a longer life span. This life span could be 
measured proportionately with size of the individual. Oth2r factors 
affecting growth might be depth or exposure to wave action. Food 
particles suspended in shallow waters or introduced by wave action may be 
more accessable to a filter feeder. If this is true, it would be expected 
t1·:at. a s;ubstratf? that p!"'CNided better pr-otection or £·?nh<ti!C:f:H:I feeding might 
be prefen-ed. 

In effect, other substrates may harbor more successful individuals 
regardless of densities. The purpose of this study is to dis~over whether 
c::oral abund<.ince or s:.ubs:.t.:·-.::tte choicE· deter-mine~s indi\tidu.:;:,}. ~;;L:t:ct:~s-s c:1nd 
whether there is a prefer~ed substrate~ 

MATERIALS AND METHODS 

Four locations were sampled for §~_gig~Qt~Y~ in Greater Lameshur Bay, 
St. John, USVI during April, 1987. All four sites- the Tektite Cliffs, 
an area in the Coral G~rden region, Cabritte Horn Point, and Donkey Bight 
·- ~·~r~re c:h.::~re.cter i :zt~d b·/" ~-cH:k ~<-Jc:tll s <with. the e>: cer_sti on of Donkey Bight, in 
which large boulders make up a majority of the substrate) which extend 
along the shoreline and descend to coral covered flats no deeper than 
thi r-·te·en meters. One hundred tr'ti rty-t.hn:':£"' !2.:.._9i.S§!.Dt~b:!§ :;. ndi vi d'ua~l s found 
randomly in depths of between three and eight meters wer0 noted for 
inhabited substrate, color, number of f~lter spirals, and diameter of tube 

. opening. Spiral number was calculated as the number of Fings descending 
down the filter pr ection. The diameter measurement was recorded in 
millimeters across the widest part of the tube opening. 

Densities of the worms on each of the two substrates and a third, bare 
rock, were determined by placing one half ~eter squared quadrats randomly 
on E·.:.'{ch !:',ubs:.trat.F! .;:,t c_,·,, loc.::d::Lon, Cabritte Hor·n Point. The number o·f §~­
SiS~Di§Y§ individuals found within each quadrat were counted and 
l'"FCOr"dt:~d n 

There was a s1gn fic.ant difference 1n means of worm tube diameter 
between ~ill£QQC~ (x 9.53mm, sd- 2.68) and ~L-~QDYl~cls (>: = 7.31, sd 

2 .. :!5) ::·fig. li::~; t··· .. tt:::~::.t., ~,.t < .. ~).:).t, ·t = 5, .17}., FLt(·tt··ser·, t_{·;:~~; .. S' .. t:?SLtl-t wc:ts; 



DISCUSSION 

The gre~t difference in both average size and average number of 
spirals of the §&_9i9!Dtgy§ found on the two substrates suggests that §&_ 
gi_g§Qt£Y~ is larger when inhabiting ~illgeQC~· Whether this is a result 
of reduced predation or increased growth~ or a combination of the two is 
not known. Regardless, Hembrough's contention that §~_giQ§Dt§U§ has a 
pr-oc 1 i vi t·)" for- t1&_§!JQh~li:::Ci§: ~ bE;:::au~.i? it i <::,;. <:1 non-·-.:0\gressi vr~ subs:.tr C:tte 1 

certainly does not hold true. Moreover, §&_QlQ§DiEY§ proved to be as 
c: ommon on t!il.l£fE2C.£\ cl!.o:· c;,t; t::i;:_,_fH.:Hlt.!l.§'!!:i.§, but vi r'tl .. \.::;11 y i qr1Dn:?d bare ~~ od: , 
the least agressive substrate. If planktonic larvae descend from the 
w~ter collumn r-andomly with no advantage gained by attaching to a 
particular substrate, then high densities of §&_9iS§Dt£Y§: on bare r-ock 
would be e~pected. Certain individual characteristics inherant in a 
substrate must determine preference. 

t1&_§QQYl~~i§ was previously thought to .be the preferred habitable 
substrate because it is appeared to be a reletively benign environment for 
a sedentary polychaete to settle and grow. Furthermore, U&_illQQYl~Ci§' 
abbundance suggested that settlement would occur mora frequently on ~&-
~QDYlillCi§· However, it is ble that successfully settled l~rvae may 
not be an effective indicator of successful adults. A larger mean size of 
an individual on one substrate opposed to another with equal densities, 
as this study has shown, might suggest that one substrate is inhabite~ by 
more juveniles, subject to greater individual turnover rate. Thus, U&_ 
~QDYl~Ci§ may be an easily settled substrate but may not prcNide the 
advantages required for successful growth that an alternate substrate 
might. In contra~t, , with larger individuals present, may offer 
protection from predetors or greater access to food, allowing longer lived 
i n d i Vi d L\ C\ l S, 

Successful growth mdy also be influenced by other fa~tors not yet 
researched. Early on in this study, data collected on the re-emergence 
tim& of ~&-9ill§QiQY§'plumes after disturbance was discontinued and not 
s~atistically analyzed due to high variability of the data points. Yet, 
what data was collected suggested that there may be a correlation between 
time and substrate. Another feature of ~~-eig~nt~Y~ that may have a role 
in determining a successful individual is a protective spike projected 



i:::•L:,t\l'il:tr"t1 fY .. CJln th I:tr:• t::·f the~ ~·~CJl'-rn'~; tLttJE· \ 1 f·i..'-"oc(",'ir .. ,n '~)t-::H· .. ic:d:.:•J.;.:, !:.l 1 ]· tJ: 
and orientation (position with respect t;~;~~s~;ate surface) ·~~;e·:~~~;:ed 
in the field. How this would affect growth is un~nown. 

Colr.H·-, i::\5 indic~.3t.F:d in thio:, !;:',tud·'/' 1 ;;::.hcJWed no d:ist.:ir·lct pi;;,·~.tE·r·n betwee~n 
substrates. However, the distribution of colors in general is not equal. 
Plumes vJ:t t:h r.1ny i:.IIT!our1t u·f 1·· r:?cl in them C."'re def i natel y mo•c-;,t pr·I;;!\•'E·l t:·nt. Wh.=:1t 
advantage would be gained from this pigmentation is net known. The two 
colors which might correspond with those of many reef coral, yellow and 
brown, and be used as cameflauge are not in the majority, yet appear with 
regularity. Further study of this may prcve valuable. 
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THE INFLUENCE OF MANGROVE NURSERIES ON REEF FISH POPULATIONS 
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27 Ap.r- i 1 1987 

ABSTRACT 

The effects of mangro\te swamps on the size of reef fish 
populations was studied in two ba·)"'s located on the southeastern shore 

~tati:nn,.sam~l es .. and ts'-1e number o'f' 
of St. John~ U.S.V.I. Adult and juvenile populations were 
sampled for Haemulon flavinoleatum, Ocyrus chrysuru~, and 
Mulloidichthys martinicus at both Lameshur and Europa ; the 
forrr1er containif:y a mangro\te swamp at the head, the latte;--'J not 
having one. It was hypothesized that a bay with a mangrove swamp 
might potentially have a greater total population of fish as 
well as a smaller juvenile: adult ratio than a comparable bay 
without one. Results from either of these studies indicated 
that the only significance was in the difference between Q. cht-··(surus 
populations within the two bays C0.001<p<0.005}; Bay 
actually having none. This indicates that for this species the 
mangroves may have an impact. An examination of fishpot contents 
revealed that fishing at current intensity within Lameshur Bay 
probably has no real drastic impact on the levels of reef fish 
populations. 

INTRODUCTION 

There is currently a large controversy over what factors 
deter-mine reef fish population size. There are intrinsic 
as well as e:..:ternal ecological factors involved. The important 
intrinsic factors, from within t_he population itself, includes 
survivorship and fecundity. Another is reef recruitment, or 
the numnber or proportion of juveni 1 es accepted into an e:>:i sting 
local population. This recruitment may be limited or dependant 
on adult interactions. (Anderson, et. al., 1980} 

There are e>:ternal ecological factor·s which may be 
considered important, because they are succeptible to man's 
impact and are often overlooked b·y· resource managers as being 
significant. One is the existance of a special environmental 
condition, separate form the ecosystem in question, but_ playing 
an integral role in facilita~ing the success of reef fish 
populations. One environment, often altered by man's 
acti viti es are mangr·ove estuaries. Thi?~-e Hh'Higroves r-epresent 
sanctuaries where th~ juveniles mature and may find refuge from 
pt-- e.-dat. oF·::,. 

Fishing may <'11'."-0 t·,a··it=: r.;n i on fish population, by 
reducing the number of adults in certain reef fish comunities. 
The types of fishing are by hook and line, netting'J or by fish 
tr-aps. Di~f~rent ty~t>s c:Jf fishing may havt> different. intensities 
of select1vlty and 1mpact. 



METHODS 

The populations of thr-ee di ffeTent specie~. of· f i s.h vit=oF't2 

e>: ami ned- the yellowtail snapper- (Ocvrus chr-.. .. surus} i Fr·ench gr-unt 
CHaemulon flavinoleatum), and low goatfish 
rnartinicus). These species were chosen because ear-lier 
observations disclosed that juveniles of these existed in large 
number in the mangroves. The populations were compared in each 
of two sites- GY eater Lameshur and Europa Bays. Gr-eater· Lameshut­
cont.ai ns a mangrove swamp whereas Europa Ba·:r· does not. Lameshur· 
Bay i also relatively sheltered compared with Europa Bay. 
Censuses for each were taken inPI an area appor>!imately 50m long~ 
extending from the rocky substrata near the shore of the bays 
in depths of approximately 2m out into the halos, over the patch 
reef at each site. Juveniles were defined as being less than 
7cm for all species. Four replicates were done for each bay. 

The main fishing pressure in Lameshur Bay is primarily from 
three fishpots maintained by a local resident. On a few 
occasions, the contentsw of these fishpots were examined, and 
the rate of capture of species caught was determined. This 
number was extrapolated to estimate a yearly catch rate. 

RESULTS 

For the two representative areas censused in each of the 
bays the mean for two replicate samples was calculated. A t-test 
for significant differences between sample means was calculated 
for each of the species. Only one of the tht-ee, Q.. chry<=.urus, 
showed a significant difference between the populations in t.he 
two bays (table 1J. 

The proportion of juve~iles: adult for each sample was 
also determined. A chi square test was utili ed in 
examining a posible difference in these ratios between Lameshur 
and Europa Bays. These ratios could only be compared for ti­
flavinoleatum and H- martinicus due to the absence of 0. 

in Europa Bay. The juvenile: adult ration for these 
was not significantly different for either population (table 
2). 

The sample catch of fish in three fishpots in Lameshur Bay 
on the two dates obsereved bore little resemblance to one 
another, in terms of both number and species caught. A summary 
of the contents is 1 i st.ed in table 3. From the natur·e of the 
probability of capture~ it is difficult to ascertain an accurate 
extrapolation on an annual basis. An estimation was determined 
by aver-aging the samples and projt-cting thi figure of vJeeJ~ly 
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table 2. 

table 

ThE sampl& means for fish 
St. Jt)f-~;-i 

<"7' 
.!. .,__). 7.:::-

' ..J 

ation in two bays on 

(l 5.589 (l. 001 < 
34 29. r;:_-

d (). 976 (i. 25<~~<(1. 5 
(t. (i5<p<~). l(i 

.....,., -,.r::- 28 .£.....L.... , . ..J --1.235 

Contingency tables for two fish species' juv:adult 
ratios in two bays on St. John 

t!· flavinoleatum 

Lameshur 
Europa 

ju··.reni 1 es 
1i 

adults 
22.75 
24 

tl• martinicus 

Lameshur 
Europa 

juveniles 
1.5 
2.75 

The contents of 3 
on two dates. 

3/10/87 

6 schoolmaster 
2 saucereye porgy 
1 stoplight parrot 
1 yellow goatfish 

fishpots 

adults 
21.25 
27.75 

Lameshur Bay, St. John 

4/11/87 

4 stoplight parrot 
3 long ned squirrel = saucereye porgy 
2 blue tang 
1 peacock flounder 



catch over an entire year. This results in the range of 
5(1-·· 15(~· - ·-· ·-i- ..L 

Lt::':1L\~~ i'l 

DISCUSSION 

It is inferred that if the mangroves were pl -- - •-r·· ~{y d .id. ijf.-?< 

r--c,}e li-1 tt-se ~.tattilizatic.rs c:tf r-e~f fist-~ }..J()DtJlatictri~~- .. Ctrte rr1i{JJ'iT_ 

expect population to be larger in a bay- w~ere this.habitat­
existed. However~ this may not necessarily be the case and may 
only be partially significant for 0. chrysuru~. It is also posed 
that i 11 a bay that has mangn::<•,.es compared to one that does not~ 
the ratio of juveniles to adults will be expectedly smaller. 
More of the juveniles will be lingering in the mangroves. This 
was found to be inconclusive for either tl- flavinoleatum or tl· 

Regardless of the findings, the 
important for juvenile populations. 
a sanctuary ~~ere t can hide from 

mangroves may still be 
They appear to r-epresent 
predators and find a wide 

selection Df food fr-om the nutrient-r-ich habitat. Hov-.1ever-, the 
area and volume of water within the mangroves in Lameshur Bay 
r-epresents a relatively small proportion of the entire bay. 

In the fishing study, it is interesting to note that there 
might be a greater frequency of transient species being caught 
in the fishpots than the reef residents. This may be likely 
because they are placed in the grassbeds just outside the halo, 
so it is obvious that transient species will come across them 
more often than the fish that remain resided on the reef. 
Intuitively, it is predicted that current fishing frequencies 
in Lameshur Bay will be within sustainable yields per annum. 

More study is needed for each of these observed factors. 
A variety of different impacts was overlooked~ including 
intrinsic factors within the population as well as other external 
ones. Survivorship and dispersal play roles within the 
communities. The absence of Q.. chrvsurus from Europa Bay may 
also be because of sediment turbidity- this bay is much more 
exposed than Lameshur. To really determine how significant the 
impact of the mangroves is, one might do a time series study 
of the rate of turnover of juveniles from them. Another 
possibility is to examine where these juveniles are being born­
if they in fact migrate thefe as larvae or if adults might be 
spawning there. If the latter were the case, than the mangroves 
are -·,..ery important. More i~epl i cates were needed of fish catches. 
if these catches are in fact representing a random ··.rariable cr-oss 
sample of the species found in the bay~ then one might al~.o do 
a time-series analysis of diversity and richness and determine 
if this is constant or if some species are decreasing. By 
getting a more acc~rate picture of each of these factors, 
resource managers can plan for the long run. 
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":'.tudied. Fiddler, land 1 and hermit crabs were observed at different 
iddler 

The 

fiddlers a~tive in mid day and then only at hi tide. Aggressi \te 

Land crabs proved toe secretive for behavioral analysis. Due to 
different densities, feeding erns, and home range, I conc]uded that 

necessitated different behaviors due to their 
differences in habitat. 

I f~~TRODUCT I !Jt .. l 

Several groups of crabs have successfully made the transformati 
from an ic to mostly terrestrial life. Three species of crabs that 
have made this switch are the fiddler 1 land,and hermit crabs. Al! thr 
cf these crabs are found on St. John and other U.S. Virgin Islands. 
ThE major problem that controls these crabs lives, is water - daily 
act vity terns and home ranges were affected by its availabili 

The first goal of this study was to look at the distribution 
s of the three. Land crabs are widely dispersed but are n8t very 

der·~s-e ir~ ar-e·a. FaJ-- tr~e fiddler-, tt-ie te t"1olds trLiE~ T~iE}' c~r-e fou~-td 
.... ! 

The land crab can be found up along th 
bt-::&·~i ~~-.=:i.l ~~ }ittle" LL·-;:::pa ba\l., Tt·,ese t:t-.=it:s. ij·it-fC1bit ar~E""as il~~ -ttti i<t~~..:: 

where a ground cover exists and also ~n areas with barren ground. 
i; s.ecc::or;cf gc..~al of ·tt-it= st ~ .... ;ct~· t.::."J e>;aniirie be!;c~·~li<..:.:;-- .. T~"';>r? -t.~~:t.:: t·ifjt2'S 

to collect data on were feeding and dgg~essio~ 
of ~..-f.:~.{Jta·-ces fc:r- t.l .. it~ fiddler-- :;. E- n-~:.~~ ~·i<;: .. :{--t~!-: :1. -t.,. 

~-it·ji c::f cr-at;;s rna;~e~. it rtf.:d.~ a \iictbr-E· ;_~t~·ti Tf--;t·{··e 1s. 
{rS .:.:r:,_~r--·t~ .. f-;i~~.;: ~;.C~, ;·.~~;·;;;7.8~2- ttt_.;.~:-F'OY~£:- a !;E::tt.:~c~£>~·!?lt--y ar~d 

the land crabs, prctection of ~tirrows "imits 

,t- -. ""/'"· y-, -. + 
'~~ '··"' '. ~ 

..!-..;- __ ,......, 
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Initia!l;, crabs were observed d~ring all hours. Af~er 

th2 first day,observ~tions were 
e·.,.,lE·niJ-~9 f~·}r- ·"-~~·.:::;:, 2.=~.-~ Z·""- .. --{ ~r ..... :..1-

1·/ dC!ftt=: ·in t~-·"e ~::.ar-1·'/ rr~o~;-r::.ir;g e;r>r~ 

-~-.=~t o:'~,.- ..-.':=· F d.::: ;;;:. ~ .. ~ere· 52-tL~di.Ed 

dL~~ ..... i r~g n:1ci d 
tt-;e ct·-abs., 

jer to hcive the least amount of d sturbance on 
of binoculars to observe them in the distance. 

interference. This was either caused by donkeys or mongoose moving 
thr the st area. However, each sitting usually lasted from 1.5 
to 2 hours and were always at the same loc~tions over the entire 4 day 
per-iod"' 

F:ESLtLT·3 

The behaviors of the fiddler crabs has several When the 

;;.r-~c,vA r;c) signs ~8-f aggress.ior1. EfLrt., c-.t tirne-s t~~e;·-e :..A?er-e at-taci;s rr1ale!Z:~> 

on other males while wandering around. This aggression was shewn by 
~lashing claws and at times interlocking them. Pursuit of females also 
occur ed during the wandering period. In the feeding quarters~ grouping 
too~ place. During f~edi~g a few individuals would in to wander away 
movJng on to a new area. As th~y crawled away, aboGt 10 to 15 more cr 
ir; tt-rr:· g;t-~:v.._~p trJoL•.lc~ follcn ..... J= T~}e c.rjl·y ~-igr5 of tef"-~t-itcc-?'i~alit_-..l c::t~~.;:;:,r-"led 

was 1n the protec ion cf burrows. Males guarded these at times from 
ether males. Usually burrows were explored before the crabs entered. 
Outside of the aggressions playing took place. in the water~ one male 

i~g densi ies of these burrows, 1~ 
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-he land crabs and the fiJdl2rss therE exists a well defined border. 
The fiddlers inhabit an area down around the mangrove root The closer 

are to water, the more dense the population. As you move tow3rds 
~ they continuously thin out. Once the mangrove root 

atic<r~ er~ds arsd tf-;e lai~;d ir::s. 
urrows of these land crabs were 

These burrows are ~ 

-2.rE· ::i·~ ~~ ··,r·:=-r··/ n·i;::,i-=:.t .::-tr---E:a ar1d tt-}eir- bLu·-r-~Ctttis ar-e :::.rjalln~~-er- tt-,e·r; ·tt~js· la~~-:::: 

crabs. Consid2ring the type of soil each lives in, the compa~t 
s-~::l c=f a lar:d c~-i'-it~ rJ.C::L:'"ld tie rnot-e difficL~lt t:J perte·trate tt-;eri tt-~e- soft 
soil of a fiddler. Therefore you can ~onclude that a land crab has much 
more reason to be territorial over burrows then a fiddler. The fiddlers 

the day while the land crabs only emerged 
their holes in the mid morning and early evening. For the hermit 
heme is the shell on their back. They were active mainly at ni 
were seen feeding and traveling during the day too. 

DISCUSS I Ot4 

Fi d~1l crabs have the highest density of all three crabs. The 
foc:d thE-y i nge!::)::_ is -found on the bot t:::<m of the 
·t!-iet-e are 3~::}t) tc.: 5(H) i r-1di \/i clL\al s feedi r,g i r. tt-~at 

At any one t i rne 

tt .. i tes--ri·toa-~y: ~~OLtld be inlpc,ss.ible, arsd if it -v-•er·e blt:, 
~f doing it would out weigh the benefits. I did find them to be 

territorial over their ~orrows. It has been noted that fiddler crabs 
;:::+{:er~j cf'"iE:~r;g t;:Ltrrwv-1-s., wi tt-i cwt.irts!-ffi p, a pa;-~·t.l c;_~l a:r- but-r[:.vt is 

.:~ ·-- _r z-,__, ~=. -; .. 

cl 

f~ddler c~abs .. The ha~itat they live in is very dry and during the 
da·y t t;ecc:o::T~E· i;~c~c·ti·,../e.,Lar~d c.:r~abs ;:ai-r -:sr~tl·y tt-Ier-·rf~O r-egL~lL~t..e tc~.-l:~- _, 

~ ~..:- ;:__: t t_ ~~~i E- '.r~ ::-~~ ~- ~-- ·; 

~ r=~~L;.:~r~-\::~c~·:.t:--::1 :_~~f 

~.;.i ct·~ t.rtc::l Lt:::.~-· fc_ .. ~: ~ati r'g 
·,.3.~· tt-iE* ~s~T;al1 ;:.ell~ ;:. 1 Ct.~l tt:: 

r· e~.c-. 
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~ncteased market fer conch aBd ever-fish ng. Studies un conch 
populations are important as can a~d in setting up management 
conservation in areas where needed. 

,: tt-~e SiZE? CH1d di ;_::~tr-i bL'it.i Gri Ctf C()f'rct-; V.tE~~­ Two separate areas 
were found to e~ist, one southern and one northern. The northern area 
had a significantly hi juveniles than the southern 

' ;;oticeable 
mi 

erj to a si rni 1 ar- stLid·r= dcH-ie irs t~cr·ie~T~L;F:~-­

aosence of larger conch. This ~s most 

.. 
INTRODUCTION 

1986, tl-~t::r 

like} -'l clLte tu 

Strombus gigas Cqueen conch} is a large marine snail which inhabits 
areas stretching from Bermuda and Southern Florida to ar·eas thrc;ughout 
the Caribbean Islands. It is found at depths ranging from only a 
few inches of water down to 76 meters (Randall, 1964}. It is 
generally found at shallower depths (6-30m>, however, due to light 
restrictions and r·educed or absent plant growth at deeper depths. 
seems to feed on the epiphytic algae found on Thalassia and sandy areas, 
using an extendable is to graze .<Robertson, 1961). 

3. has been an impm·-tant food source for the people of the 
Caribbean thr its hi~.tory. Recently, conch f.isl-d.ng has increa~.e,; 

due to the development of a frozen conch meat market in the United States 
<Brownell and Stevey, 1981). Increased exports have led to a d~~stic 

decline in conch populations throughout the Caribbean due to 
cver-f shing. Some ccnservatimh efforts, such as closed seasons 
(Beli~el, minimum size rements (Belize}, r rements t at a 
~oTticn of the catch be reserved for local consumption Beli2el, 
establishment o.f sanctuar-ies ,:Venezuela}~ daily catch as ~Flor-ida} 

and the prohib.i tion of E):port of unpr·oces~.ed prDd:.F·ts <Bat.an,2,!:::.} ho\r'f" 

been implemented to help preserve existing populations 
Ste~ey 1 1981). This i~ i ant since little is known 
ttir.:)lL;.(}·~-/ or- lar-·,./al rear-ir~g o+ -::rJr)ct-$, 2~;-~d -3 rhiSL,~.e of tt·iis r··t1s~oLtr~ct· i::{~ 

rr:e: -.l r·· E'€:::-Li 1 t i r-~ its e}; t i ~-}ct~ i 011 l r~ t t"-tE f ;_{t L~r e. 
The present policy of the U.S. National Park s~~vice on S!. ~Qhn 

La s within park boundaries. 
per day p!:.:l' .. 
-tt-:;i ~ Jr-r..:~tE', 



' -! ! 
" ... ~-' ·,_' 

r~rJrtch. em 
Ids, and concn o~ 18.0 em tu 

t5E~ -..:~-~ L::ar- ol t.~s f:;P-r-g 7 197{:,). t':\t :z. 5~-3 ·r:ei:;;r s, -the ccn-fcr~ bLci 1 d5:. 1 ar~ ~:{~ 

llp~ it continues to grow more meat, but at a slower rate. Sexual 
maturity is reached at 3-3.5 years of age. 

reach marketable size before they are sexually mature. 
A fc;if"l·,l 3.c.~~,...ge C·8r~cr~ b.,2cl 1~. loci:., c,~::; j_r·~ tt1e SE ~-ide c;:f G:r-t~i:~tt::::~ 

t_alTt~=·sf-;\Jr·~ ;..r; pc.)pL\lati·Of) wa~. ~·=..~~+dLtcteci du.r-ir~g t_t-~E:- Fall of 19=36, 
and the following conclusions were made: ~) Two age classes were 
found. Small juveniles r from 8.9 em to 15.2 em (mean si2e 11.9 
em} from 15.2 em to 22.9 18 .. 
em) • 

rates, the difference between the two means~ 6.1 em. 1 

to the average rate of juvenile conch per year. 
les were found in the NW portion 

and a greatef- amnunt of large juveniles in thE' SE portion of the conch 
bedj!< 4} t~D adL~It cor .. ch ¥.H:?re fotJr~d. •:Morrc"w ~( Cor~~~a·y~ 1986) 

The purp~se of this is to determine the distribution sf 
size and to see whether last year's population has grcwn L~ 

adults or if the population has remained in the small-juvenile to !arge­
jLt·.,/erti 1 e s:i z e. 

MATERIALS AND METHODS 

The southeas.t section c•f Lameshur Bay, between Donkey Bight and 
the north Tektite region, was surveyed using a series of transect lines. 
Donkey Bight. is a section of the rocky SE shore of the bay characterized 
by two large rocks that project off of the shore. The base marker of 
the first transect line is a rock at the far edge of the halo \see 
figure 1). From this starting point, there is a distinctive pointed 
r-ock 34.5 m away at 220., and a 1 arge smooth white roc~~ {the begi'nning 
of the series of Don~:ey Bight rocks) is located 37 m away at 340°.Fr-om 
the base marker, two main baselines were laid out. The first baseline 
2)iternjed 150 rr$ at a beari r:g cf 135°. A-t eact-i 10 rr. i rite~-·".;al ., a 3(t rr~ 

transect was set perpendicular to the baseline on each side and the 
conch were sampled. A "fill-in" baseline was placed 50-100m at 135° 
out from the base beginning 30m away Cat 225.,) from the baseline. 
Transects were extended out each !0 m distance to fi!! in the halo ~r2~. 

From 30-80 m, 10 m transects were la d perpendicular 
to the ~a~eline ~~d conch were 

At the 100 m and 120 m mar s, 
a 50 m transect was extended at 
315~, and conch were sampled. 

ling of the conch Lonsisted of traveling the 1 h of th2 
t..Fans.ect on SCUBA .,.;.ith a one meter P'·JC pipe, measuring the spire 1 
~~-p:ir-·e tc.~ s:.i 1 c2~rial} c(r}d bod~y 1er~gtt-i, arH3 rtcttir~;; at ~~#r1c1t ruE~'LF!f" 

i ·L ~~.::-is 1 oc£,ted -t-c~r~ aJ 1 conct .. s wi tt-,i rJ o~-1e rr,et_e~ t)f £~act~ ~-l cJf t.f-·te 

t5~J.t c;r·d:; Ct).~·;c_tt '.::.:-t:1..iT.IF.:1E:d t·:\t Cab.f":itts~ L-ir:-Jt-ri 
To do ~~i~ 1 a bearing C;·f 45e1 VJ.:?;~: ( c::.l ~ ~::t,JF~;-J L\~·irjt::'f. ; ... fi7~-tf:.cl. ·,.._;r;t i 2 
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APPENDIX 

Table 1: The means and standard deviations of total bite 
r·ate!E',/m:i. n for f3.!.;..2flt.h_\lC!}2. t; .. Q!~.G!.l.~~.Q_I}§ .. 

>: # bi tt:?s/rni n 

Sd 

:.-: # bites/min 

Sd 

-,...-

-U 

31 ... 5 

12. 12 

small indvidual/ 
s.;chool 

47.94 

10.1::.\ 

--

_...._ 

--

I 

_ ..... 

1 i::l!' f;J E~ SO 1 it .?.\1'" y 

l3.4 

10.34 

large individual/ 
c;::,chool 

46.84 

9.92 

--
·' 

_.._ 

~ o-\ ~~i-e..<::.,. +o.. \.~'t\b'f 5~o...\\ q..,...cl Lo.""~e.. 
Aco.n-\-\..\)'l"uc,. c.oe.ro\~OU> ( S.o\~~rr'l +e ~t..l\oo\\'4'\~ \~d;vi..O.vQ.\) 

l-o..~e;.. 
~o\;\o.ty i (),·-k!.":>jrn\"" \1..4 

5J /(). '!.'t 
St.hoo\ x 6;ttl">/r-,.,;"' 41..8+ 

'::><! C\A':l 

i6i-k;j,..,.\"" "!\.S 

Sd :- \'l..\l. 

i( 61~e.<:./rt>.~ ..... 41-1\4 

~d ~ IC'M'\ 

8 



!"\ : .l 
t'l ~,' J. 1 ± :_, </i ~-~ 

a 30m. transect wa 
ed. OuY selection of the start~ng pc~~t 

area was select On a different day, a transect was set out at 45° 
from the of the same halo area, and conch were sampled. Thi 
sample ga-,;e an unbi a~:e·d i ng mt:•;c,;;::.urE. !'1.:\-Lure conch ~·H::l~e ed 
at the area off of Tektite, but no sampling was done. 

o>;imatel·y t~~~rst.:y cortctt st-:~l}s ~p¥f"~ict-, v-ie:·-e ctr"CL~r·td tt-;e ~'\Jir-~g ~ 

Island Ecological Research Station and had been harvested for food were 
flH?asLwed by l {Conch is kno~n1 to ha•,ie been h;:u·-vested 
~f there is an ov~l .hole on the top of the shell where t had been 
broken open 
rL-tr£ged frr:sin 

i} 

remove the meaty from the shell). The shell si 
em. to 18 em. This showed that conch as small as 18 
for f ::J:od. !n this repor-t, cor~ch ~p·-Eater than ! 8 Clh. 

will be known as 'harvestable". 

RESULTS 

When tal~ing measurements of conch in our sur· .. ·e·t, both spire 1 
and body 1 were recorded. Spire length ranged from 3.5 em to 17 
em and body length ranged from 7 em to 24 em. In sampling, it was found 
that for a given spire length, there was a wide range of ble 
lengths. Figure two shot-,;s spire length vs. body length. Because of 
the inconsi of spire measurements, body length was used to map 
and compare conch size. 

2} 

There were two main areas to the conch bed in the bay. The 
was divided by first mapping the bay and then by noting the two separate 
areas of hi density. The southern portion was found to have 87 

les ~66%} and 45 harvestable conch {34%) for the 1 m sur 
This is a densi of 4.5 juveniles/100 m2 and 2.3 har··.;estable/100 m2. 

The northern portion (see figure 3a-3b} was found to have 269 
juveni 1 es (89~~} and 32 har··.1establ e conch { 11 ~-:> fm- the 1656 m sur 
This is a densi of 16.2 juveniles/tOO m2 and 1.9 harvestable/100 m2 

A Ct'1i s ~~as cforse to '=·Ee if tt-~e nurrsber c!f jL~·<v·er; l ,;;}w~..:: 

·t~-~e r1=Ltfi1ber_ [)f f"';ar\t'BS:.tabl e conr::.t-~ i r.; t.i~t?- r~t~rtt-se:--r1 ar1d sc(ut.t-Jer·r~ ar-eas. vtt::?r-e 
significantly different from expectations based on the predicted number 
of conch if were evenly distributed over the two areas. (see table . \ 
..l J ~ X2 was calculated tu be 125.8 with one degree of f~8edom; ""'-,. ~-~ _r. '!:""!" 

\..l J!'f • ••• .J<,._t "'- ~. 

T~t=e ~near·~ -'.: ft:J;"' ·t~-,e: SLH-~~";e-yeU -~c~r;ct--~ portL-.!a.t:.icir, was fuLu·-~cJ tw 
b~ 14.6 em. 7wo distinct size classes were not found; instead ther~ 
was a un modal distribution cf 



.. ,.... . .,........ " 
~ 'j ;::3",::..: 

;::'::'i -1 l c .. :.:l e t:Jf -c 1 c::-n-- ger- :.::~.:_zed 

wl~tio~ s~mp ing. 
two shows he conch frequency 

t~lLt\/efr~t!er~ 1986 arid 
for- eact-~ size 

il 1987. 

-- ~.' _l.. 
·._t .... HH .... iJ at buth the Tektite ar~a, 

Horr; F'oi rjt. Two samples of conch were taken at Cabritte Hort Point. 

n I scuss I or~ 

l as·t semester· s ect., it 
tt·:.at a largt of tt-ie lar-ger si:ze c.lass v-Jt-sict"i was ir"~ t.Jc~~ .. ~.:t·ff~ber 
1986 is gone now in il 1987. This may be due to fishing in Lameshur 
Bay, but more likely, these conch have migrated to deeper water~ such as 
areas around Tektite, Cabritte Horn Point, and beyond. Queen conch 
have been shown to migrate seasonally (Hesse, 1979). They also migrate 
within a "home r-ange" wher, not in seasonal migration. Tt-1e size of the 
home range is small for juvenile conch and becomes increasingly large· 
as the conch gro\#lS. The difference in the number of larger conch this 
spring may be due to a seasonal migration of the larger conch, or a 
normal migration to a different area of its home range. The juveniles 
may also be migrating but their home range may not extend out of 
Lameshur Bay. 

The variation in the number of juvenile and har··.1estable size conch 
in the two areas is significantly different. CX 2 = 125.8; p < .005) 
The substrates of both of these areas was varied. Higher densities 
of both juvenile and harvestable size conch were found to be on 
substrates which were a mix of bare sand regions and Thalassia (Anita 
Gr·af ~ 19871. 

S. migrate to shallower- water to spall'm{Randall, 19f.4) The 
nm-thern conch bed may be the egg laying region and therefore the reg on 
with a higher percentage of juveniles. As the conch grow and mature, 

of 

!ative!y close to 

the route of migration from 
The southern conch bed is 

coral regions along the 

v:ater-­
shallow to 

are not found in the middl 

in ars ~{rei:1 iri!-sic~-~ i e>! tr:.t a lcrt 

near the halo areas. may be 
Juveniles were not generally found 

due to predatic-;:1. Octq::n.i~:., queen 
triggerfish~ spiny lobster 1 and other reef-dwelling ors may trav , 
to the edge of the grassbeds for feeding~ and the juvenile conch are 
much easier to crack open than the larger sized conch. The northern 
cor:c:h bed, c<n the otht::·r- hand, h:::•s 1 e::::·=· arec-: e>: 
a higher percentage of juveniles. 
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to which the larger conch migrate to. It may be that 
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for Lameshur Bay, and the higher concentr6ted area of juvenil s v 

harvestable size was found. Comparisons with research done last 
r"!u-J.tefnb£:£·:'~ ir~diCC;tes a differ-eriCe irs riLtfBtier Of large irJdi-...lidL~als ir .. ~ t~~t-

T·f"~i c: f.JL!l J pco:::.f::· ~£.::tfn2 qLte~.t i orss:~ f ::sr· f LH·-t:r:;f=·~--- re£~ear-·c·J-~e:r- s ar·tc; al =-~ 
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Figure 2. Spire Length vs. body length of Strombus gigas; measured from conch in 

Lameshur Bay, St. John, USVI 
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Table 1. 

.CH') 

I 

1 + {' ' 1 f ' UJ 1/ "· 

diameters of §eic9bC§U~hu§_gig~nt~U§ 
em ~gnt~§tC~§-~UUU!§Ci§· 

color distribution of §QiCQbC§U£bll§ 
on both substrates. 

Color M.a. s. 8. 

Browf\ 7 13 

Rt-J d.6 :1_5"' 

Do.rk Red lo ' Ye.llow 1.2 Iff 

wh; .fe /0 5' 
Orcl.nqe :;_ () 



Conch Size Class Frequencies 
of 3trornbus gigas 

(ern) 
.4pril 1987 Nov. 1986 

size frequenc¥ percent frequenc¥ percent 

7 1 0.21 
8 ~ 0.64 -· 
9 2 0.42 3 . 0.37 

10 5 1.06 98 12.13 
11 10 2.12 169 20.92 
12 57 12.08 
13 119 25.21 126 15.59 
14 112 23.73 66 8.17 
15 43 9.11 16 1 .. 98 
16 21 4.45 
17 17 3.60 72 8.91 
18 21 4.45 129 15.97 , 
19 21 4.45 80· 9.90 
20 17 3.60 39 4.83 
21 12 2.54 
22 5 1.06 9 1 .11 
23 5 1.06 1 0.12 
24 1 0.21 

Total 472 1p0. 00 . 808 100.00 

Table 2. Strornbus gigas size frequency and percent found in 
Larneshur Bay, St. John, USVI. 



southern juvenile harvestable total in 
section observed eacn area 

87 45 132 
expected 192.2 41.6 

x2 57.6 0.28 

northern 
section observed 269 32 301 

expected 163.8 . 35.4 

x2 67.6 0.33 

total # observed 356 77 

x2 = 125.8 p 0.005 

Table 1. Chi-square analysis to determine if the southern 
and northern areas are significan~ly different in the 
frequency of juvenile and harvestable conch. 
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Figure 4. A comparison of size frequencies of s. gigas found in November 1 
April 1987, in Greater Larneshur Bay, St. John, USVI. 
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THE SYMBIOSIS BETWEEN OPHIOTHRIX SPP. NIPHATES 
PARAZOANTHUS PARASITICUS 

Jennifer Hintz 
School for Field Studies 

VIERS, Box 719, St. John, USVI 00830 
Apr i 1 27, 1 987 

ABSTRACT 

SPP. AND 

Ophiothrix spp., a common genus of brittle star in Lameshur Bay, 
St. John, USVI, often occurs on the sponge Niphates spp. A colonial 
anenome, Parazoanthus parasiticus, often covers the surface of the 
surface of the sponge. Niphates spp. provides a substrate for shelter 
and food collection for P. parasiticus, while the sponge benefits as 
well. West (1976) has determined that P. parasiticus, due to its 
to>:icity to sponge eating fish, serves as protection against predation 
for its host sponge. The purpose of the following study was to 
determine the distribution of Ophiothrix spp. on Niphates spp. in 
attempt to understand the role of Ophiothrix spp. in the symbiosis. 

Distribution of Ophiothrix varied according to site, morphology 
of Niphates spp •• and the presence or absence of P. parasiticus. More 
Ophiothrix spp. inhabited vase shaped sponges than would be randomly 
expected, independant of the height of the sponge. The presence of 
P. parasiticus was also associated with more brittle stars per sponge 
in general, but particularly in vase shaped sponges. The vase shaped 
sponges with P. parasiticus showed less of a tendancy for brittle stars 
to find a spot to hide on the sponge than those without P. parasiticus. 
Differences between sites did not prove to alter the patterns of 
distribution on sponges of different morphologies, but abundance of 
brittle stars per sponge increased with increasing wave energy. 

Data supports the conclusion that Ophiothrix spp. prefers vase 
shaped sponges, for increased surface area on which to filter feed, 
as well as the presence of P. parasiticus, for its predator inhibiting 
effects. 

It;ITRODUCTION 

Symbiosis is a common survival technique employed by many 
organisms. Some of the best examples are found in coral reef 
environments. Competition for space and food leads species to exploit 
their surroundings in order to increase their chances of survival. 
Examples of all forms of symbiosis can be found on the reef, from 
parasitic isopods that attach to the heads of fish, to mutualistic 
cleaning symbioses where small cleaner fish or shrimps receive food 
by eating parasites off the skin of other fish. Symbiotic relationships 
are so common throughout the diverse marine environment that some have 
not been studi~d. 

A common example of mutualism is seen in Lameshur Bay between the 
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sponge Niphates ~and the colonial anenome, Pa.razoanthus parasiticus. 
Niphates ~ serves as a substrate for attachment for the anenome in 
an environment where a place to grow is difficult to find. Although 
it may somewhat restrict the flow of nutrients into the sponge, West 
(1976) has shown that the presence of P. parasiticus is desirable for 
the host. P. parasiticus was proven toxic to sponge eating species 
of fish, thus the presence of the zoanthid increases the sponge's chance 
of survival. The West study also determined that the sponge-dwelling 
P. parasiticus almost always contrasts in color with the host sponge, 
the majority of which were favored by sponge feeding fish. The results 
confirmed that the coloration was aposematic, serving as a 
protection to predation. Thus the two organisms benefit each other, 
a display of mutualism. The visual contrast in coloration served as 
the cue which warned predators of the toxicity of the Parazoanthus spp. 

Brittle stars of the genus Ophiothri>: spp. are commonly found 
dwelling on Niphates spp., with or without the presence of P. 
parasiticus. Less is known of the relationship of the Ophiothrix spp. 
with the other two organisms. References used gave no specific feeding 
habits for the species of Ophiothrix common to the area. Barnes (1980) 
, however, describes the feeding habits of 0. fragilis, which uses its 
podia for filter feeding. It is likely that local species of the same 
genus feed in the same fashion, but it is possible that the brittle 
stars may actually be eating the host sponge or the anenomes if they 
are not toxic to them. More likely, however, they may be using the 
predator inhibiting effects of the ~ parasiticus for their own 
protection. Kaplan (1982> states that brittle stars feed on a variety 
of organisms ranging from bacteria and microalgae to larval fishes, 
and that brittle stars that normally hide in sponges may leave their 
shelters at night to feed on epifauna, epiflora, on the host organism 
itself, or on planl,ton carried by passing currents which is caught in 
their long spines and podia. 

The project was designed to examine the relationship between the 
three organisms. The presence of P. parasiticus and the morphology, 
size, and location of Niphates spp. were examined to determine which 
factors affected the distribution of Ophiothrix spp., and to better 
understand the symbiosis. 

MATERIALS AND METHODS 

By using SCUBA, popuulatl.on samples of Ophiothrix spp. were taken 
at five sites in Greater Lameshur Bay, St. John, USVI (Table 1.). 
General observarions were also made at Saba, N.A., to confirm the 
existence of the three-way symbiosis elsewhere. The technique used 
was to survey and record data on the distribution of Ophiothrix spp. 
and P. parasiticus on each Niphates spp. found within the test area. 
Ten dives were spent collecting data on shape and substrate of sponge 
as well as the number, size, and location of brittle stars on each 
sponge. Size was determined by height of sponge, and each sponge was 
categorized as either finger shaped, vase shaped, encrusting, 
ear shaped (a small sponge with curvature at the top, but no true 
osculaf, or erect and flat (no oscula). The oscula diameter was also 
recorded for the vase shaped sponges. The amount of P. parasiticus 
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was recorded on a judgement level of 0 to 3. Substrate pertained to 
the surface on which Niphates spp. grew. The size of Ophiothrix spp. 
was recorded according to arm length. Location depended on whether 
the brittle star occurred inside the oscula or on the outer surface 
of the sponge. The brittle stars residing on the outside were judged 
either sheltered; which included the area ar uhe very base, or 
unsheltered; the exposed outer area, seemingly open to predators. 

T-tests were performed to determine site differences in 
brittle star distribution • A one way ANOVA was used to prove a 
difference in the mean number of brittle stars per sponge. Contingency 
tables were analyzed by Chi square tests to determine the significance 
of the patterns of brittle star distribution. A Chi square test was 
also used to show that the increase in the mean number of brittle stars 
from the Coral Gardens to Cabritte Horn was due to site differences 
and not an increase in the number of vase shaped Niphates spp. present. 

To determine if location of Ophiothrix spp. on sponges changes 
depending on time of day and/or migration, one dive was spent mapping 
an area at Tektite, measuring the size, appearance and location of 
brittle stars in each Niphates spp. in the area. Twice during daylight 
hours and twice at night the area was resurveyed. The feeding behavior 
was also observed on the night dives. 

Several Ophiothrix spp. were collected from Saba, N.A. and 
dissected under the dissecting microscope to view gut content and 
possibly determine diet of the brittle stars. Small pieces of Niphates 
~containing P. parasiticus were also collected and dissected to 
compare with the gut content to see if the Ophiothrix spp. were possibly 
feeding on either on either organism. 

RESULTS 

The results of the data collected in the five sites studied appears 
in Table 2. An orderly change in average height of sponge was not found 
between sites. There did, however, prove to be a significant increase 
in the average number of brittle stars per sponge from site to site 
<F=11.16, df=4, df=262>. By comparing two significantly different 
sites, the Coral Gardens and Cabritte Horn <t= 2.49, df=143, p,.025>, 
it was determined that the site was important in determining the number 
of brittle stars per sponge rather than the differing percents of shapes 
between the two sites. The Coral Gardens showed a higher diversity 
of morphs (56.7% vases) , while Cabritte Horn displayed mostly vase 
forms (83.5%>. It was shown tHat the higher incidence of brittle stars 
at Cabritte was not due to the fact that it contained more vases, 
however, but to some other factor within the site. The ratios of 
brittle stars existing in vases were very close to the expected values .z. 
(Table 3: ?(=.796, df=l, p=.9). 

Another difference seen between sites was the varying amount of ~ 
parasiticus present on Niphates spp. It increased from the Coral 
Gardens <39.4%) to Tektite <31.0%) to Cabritte Horn <25.3%). 

Morphology of Niphates spp. proved to be important in the frequency 
of brittle stars inhabiting the sponge. Although the number of 
Ophiothrix spp. present proved to be independant of sponge height 
(r=-.59, df=4, p=0.05, N.S.>, shape was important. The contingency 
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table in Table 4 shows significant evidence that there are more 
Ophi othr i >: spp. on vase shaped sponges than the e>:pected value under 
random circumstances <:X}'=t5.23, df=t, p,.005>. The proportion of vase 
shaped sponges varied between sites. There were increasingly more vases 
from Coral Gardens to Cabritte Horn. The contingency table for the 
Coral Gardens shows that in an area where brittle stars have a choice 
of morphology, <57.6!- vases>, more settle on vase shaped sponges than 
expected <Table 5, ~=3.96, p=.OS>. Cabritte Horn showed nearly all 
vases (83.5%>. 

Presence of P. parasiticus also proved important in Ophiothri>: 
~distribution. More brittle stars inhabit sponges with P. 
parasiticus, independant of morphology (Table 6, Xk4.59, df=~ p=.OS>. 

The interaction of vase shaped Niphates spp., P. parasiticus, and 
Ophiothrix spp. was analyzed using contingency tables also. Of the 
vase shaped sponges, more brittle stars inhabited sponges with ~ 
parasiticus than would randomly occur (Table 7, X~ 7.39, df=l, p=.05>. 
Although the presence of P. parasiticus was shown to have no effect 
on whether the Ophiothrix spp. occurred inside or outside the vase, 
<X~8.09, df=l, p=.95>, sheltered brittle stars were found more often 
than expected on sponges without P. parasiticus. There were more 
non-sheltered Ophiothrix spp. on sponges with P. parasiticus than 
expected (Table 8. X~8.09, df=l, p<.005>. 

When the mapped Tektite area was re-evaluated, no change was seen 
in the distribution of brittle stars from day to day. The brittle stars 
appear to stay in the same location on the same sponge day and night. 
They were somewhat more mobile at night, however, and waved their 
tentacles in the water, possibly feeding on plankton or organic matter, 
which was observed adhering to the barbed arm spines. 

To determine if the symbiosis was facultative or obligate, a survey 
was done of the substrate on which all the Qphiothrix spp. found in 
the mapped Tektite area dwell. Of the 209 Ophiothrix spp. censused, 
95.2% occurred on sponges. 22% of the total population resided on 
Niphates spp. 

In order to determine if the relationship between the three 
organisms was limited to Lameshur Bay, or if it is more wide spread, 
general observations were made at Leinster Bay, St. John, and Saba, 
N.A. The symbiosis existed at both sites. 

The lab work consisted of dissection of Ophiothrix spp., Niphates 
spp., and P. parasiticus under a dissection microscope. Spicules of 
Niphates spp. and polyps of P. parasiticus were examined. The gut 
content of Ophiothrix spp. proved to be amorphous, containing nothing 
resembling either the spicules 1or the polyps. The arm spines existed 
in pairs and contained barbs and a fleshy podium, ideal for capture 
and transport of planktonic material. 

DISCUSSION 

Analysis of the data leads to the conclusion that Ophiothri>: spp. 
are not parasitic on Niphates spp. or P. parasiticus, but are filter 
feeding organisms which use Hipha~s spp. solely as a substrate for 
shelter and/ or a prop fpr filter feeding. Examination of gut content 
and night feeding behaviors seem consistant with Barnes' documentation 
of 0. fragilis, 'which filter feed. It appears, instead, th~t the 
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Ophiothri>:. spp. use the predator inhibitory effects of the ~ 
parasiticus for their own protection. 
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Several factors were shown to effect the distribution of Ophiothrix 
~ on Niphates ~ Morphology proved to be the most significant 
factor. Although increasing height did not show an accompanying 
increase in the number of brittle stars present. Ophiothrix spp. did 
tend to show a preference for vase shaped sponges over other forms. 
This tendancy was consistent in the samples, independant of the sites 
which varied in the percentages of vases present. Perhaps this is due 
to an increase in surface area on which to dwell. 

Although the percentage of vase shaped Niphates spp. in a site 
did not prove to effect the average number of brittle stars found on 
each vase, the average number of brittle stars per sponge increased 
from site to site. Perhaps this is due to increasing wave energies, 
thus influx of organic material. The sandy area near Yawzi Point, the 
dock area, and the Coral Gardens are relatively low relief areas, more 
sheltered from direct wave action. The Tektite area is less protected 
from heavy surge and many sponges in the area studied grew on walls 
with high wave impact. Cabritte Horn represented the highest surge 
area. The brittle stars were more plentiful in general in the higher 
wave energy areas, possibly since there is a more plentiful and constant 
food supply brought in with the waves. Evidence points towards the 
hypothesis that the P. parasiticus, which aids Niphates spp. in warding 
off fish predators due to its toxicity, also shelters Ophiothrix spp. 
in the same manner. P. parasiticus has a positive effect on the 
distribution of Ophiothrix spp. on Niphates spp. More brittle stars 
are found on sponges of any morphology with the anenome present. Even 
more were seen on vases with P. parasiticus. More Ophiothrix spp. were 
found on non-protected areas of the sponge than e>:pected when E.:.. 
parasiticus was present, and more protected brittle stars existed on 
sponges without P. parasiticus than expected. Thus it appears that 
Ophiothrix spp. tends to choose a sponge with maximum surface area (i.e. 
vases) equipped with P. parasiticus for warding off predators. It seems 
unlikely that Ophiothrix spp. would be parasitic on either Niphates 
~or P. parasiticus. They were observed to inhabit the same sponge 
over time, thus it would be to their disadvantage to eat their home. 
Although the literature reviewed gave no reference to the organisms 
that feed on brittle stars, fish have been observed to attack brittle 
stars when e>:posed from under J--ocks in Lameshur Bay (pers. obs.). If 
it is true that fish feed on Ophiothri>: spp .. 1 then it would be to their 
adv~ntage not to consume the P. parasiticus. The dissection of 
Ophiothrix spp. in the lab provides further speculation that they are 
filter feeders, most likely using the sponges for substrate and 
elevation for feeding and the P. parasiticus for protection. 

Ophiothrix spp. are not obligate symbionts with Niphates spp., 
but they did show the highest preference for it over all other 
substrates surveyed (22%). Most Ophiothrix spp. inhabit sponges of 
some sort (95.2%>, while a few were observed on other organisms with 
defense mechanisms, such as the ~tinging nematocysts of Millepora spp. 
They also occurred on a few species of Octocorallians and 
Scleractinians, but were usually directly adjacent to a species of 
sponge. Sponges may help to create an incoming current of organic 
material. 
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This association is not unique to the Lameshur Bay area. It was 
observed at both Leinster Bay, St. John, and Saba, N.A. The symbiosis 
developed is likely to be a highly successful benefit to the Ophiothrix 
~with little disruption of the hosts due to its diversity. 
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RESPONSES OF THE NERVOUS SYSTEMS OF _.fi_Q!'H..B.l?_l:RE£! 
!;AVf;_~HQ .. ~(:l AND f'_Q..I3.1_Tj::S._.E'OFUTE§. TO LIGHT, SATIATION 

AND DISTURBANCE 

~Jon Hr.sffman 
School fr.sr Field Studies 

Virgin Islands Ecological Research station 
Box 719, St. John USVI 00830 

Apr i 1 25, 1987 

ABSTRACT 

Data were collected for r·eactions of two species Clf corals, 
Moq_ta~tr~_.f:aV~:!:.D..Q.?._~ and E'.9rit.g2...._Qorites to light at different 
times of day, satiation requirement, disturbance and polyp 
extension at night after satiation during day. Also observed was 
polyps ability to convey stimulus and the two corals ability to 
act on this as either a whole unit or on an individual polyp 
basis. Data was charted and reactions to light were tested by 
analysis of variance. Results showed dinstinct patterns of 
reactions to different light intensities, disturbances, and 
nutritional need. Also noticed was the ability for M. cavernosa 
to act by extending individual polyps as well as a whole 
colony. 's. 

INTRODUCTION 

This research examines three factors upon coral polyps 
tentacular expansion: light intensity, nutritional need, and 
disturbance. Depending on a corals feeding habits it may extend 
tentacles durring day or at night <Barnes 1980). An autotrophic 
coral extends its tentacles primarily durring daytime to obtain 
sunlight while a heterotrophic coral extends at night to obtain 
zooplankton CPorter 76}. ~utotrophic corals tend to have small 
polyps and a high surface area to volume ratio aiding in capture 
of sunlight while heterotrophic corals tend to have large polyps 
and a low surface area to volume ratio aiding in captu~e of prey. 
<Porter 76). These expansions or contractions may be initiated 
from reception by light sensors or by a behavioral pattern. 

A corals nutritional need may also determine tentacal 
expansion or contraction. A heterotrophic coral may extend its 
tentacals due to need for nutrients contracting after satiated. 
An autotrophic coral may get its required calories from its 
photosynthetic zooxanthellae, however nutrients not provided by 
photosynthesis (amino acids, minerals) may still be needed. 

Disturbance can be said to be a detrimental action or change 
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which initiates a defensive response, tentacle contraction. A 
disturbance also can be said to have a degree of magnitude 
depending on the amount of area disturbed on a colony and the 
number of tentacles contracting and how far they contract. 
Disturbances can be caused by weather <storms, debris>, fish 
(feeding on polyps, accidental brushing) or touch by a foreign 
object other than food causing damage to a polyp or polyps. The 
types of disturbance refered to in this report are accidental 
touch durring human feeding of corals and fish. 

These stimuli of tentacle extension or contraction may also 
have two levels of response. Either a coral may react with a 
colony wide response (extending/contracting all tentacles) or a 
localized reaction (extending/contracting only polyps receiving 
the stimulus). It is known that corals gastrovascular cavities 
are connected and that they all grow above the same horizontal 
sheet of tissue <Barnes 1980). Communication and nutrients may 
pass through the entire colony in this way and a primitive 
nervous system may be evaluating stimulii and effecting response. 

Two corals were observed, Montastrea cavernosa and_Porites 
porites. These corals were chosen for their differences in 
morphology and behavior. M. cavernosa has large polyps and tends 
to extend them at night while P. gorites has small polyps and 
e>:tends them more often durring daylight <Porter 74>. AI so .J::L:.._ 
cavernosa shows more of a dependency for heterotrophic feeding, 
extending tentacles for capturing zooplankton, while P. porites 
extends tentacles mainly durring day to obtain sunlight for 
photosynthesis (Porter 76). P. porites also shows a tendency to 
extend its polyps at night although not as much as day (porter 
74). This may be to obtain nutrients not provided from 
photosynthesis. 

Experiments were mainly conducted in the coral gardens of 
Greater Lameshur bay, St. John. Other sites include reefs off the 
islands of Anguilla, St. Barthelemy, and Saba. 

METHODS 

Data was collected in Lameshur bay on St. John and reefs on 
the islands of AnrJLiilla, St..Bar-tholemy, and Saba. E>:pansion of 
tentacles was assesed at 10:00am, 12:00pm, 2:00pm, 4:00pm, and 
8:30pm. This was recorded for two corals, Montastrea cavernosa 
and Porites porite~ as the percentage of polyps extended over the 
fimt.i re colony. !'lean ewtensi CHi!:', were calculated using arc sin 
transformed data. Depths of coral heads surveyed were from 15-35 
ft. All data was collected underwater by scuba or by snorkel. 
Surveys of fifteen replicates were taken for three days or more 
for each time. 

Usdng meat or meat ewb··act, cor-al he•ads of F.:<~orit.es and.J:1_._ 
s;_a·...:.§:F'n9_!2..<E! 11-H:~re fed unti 11 all polyps had contracted and remained 
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so for fifteen minutes defined as satiation. The percent of the 
coral head having to be fed before all polyps contracted as well 
as the percentage of polyps re-extending fifteen minutes after 
c:losirH] was r·ecorded .. ....tb __ cavec!J.Q.2a was fed by placing simillarly 
sized particles of food into each individual polyp by hand. 

was fed using solutions of the meat extract in a syringe. 
Clouds of extract were squirted in the area of the coral head 
untill satiated. In some cases the feeding initiated a defensive 
response causing some or all polyps to contract. Data for amount 
of polys disturbed and time for re-extensions was recorded as 
well as wether the reaction occured over the whole colony or just 
at the disturbance site. 

Lastly, data were obtained from a night snorkel for re­
e::.:tensicm of polyps after satiation. Durring the day a head of~ 
c:avernc•!§:a consisting f:.)f five sections separated by dead coral on 
all sides was fed to satiation. Two other separate heads had 
partial sections of their colony's polyps fed. In each case the 
case the sections surrounded a large blemish. One head was left 
as a control and was not fed. In a bed of P. gorites five heads 
were fed to satiation. Two heads were partialy fed by actual 
placing of solid food on a portion of a finger. One head was left 
as a control. All coral heads were at a depth of twenty-five ft. 

Disturbances were caused by accidental touching of corals 
durring feeding. Magnitude of disturbance in nLiber of polyps was 
recorded as well as time before re-opening of polyps. Also 
recorded was wether the contraction was limited to the area of 
disturbance or if it was colony-wide. 

RESULTS 

Figure 1 shows mean polyp extensions for 1D:00am, 12:00pm, 
2:00pm, 4:00pm, and 8:30pm. Figures for means sho~o-mdL:....._porite§. 

to be most extended during the day at 12:00 while M. cavernosa 
had it's lowest extention at this time. M. cavernosa showed a 
rapid increase in extention towards night. P. porites showed the 
inverse decresing to it's lowest extension at night. 

i 

A one way ANOVA was completed for both Montastrea cavernosa 
and _.f'orites por-ites to see if the mean figLwes of the times wer·e 
signifigant. M. cavernosa·~ mean values were found signifigant 
with a P value of <.05. P. porites figures, however, proved not 
signifigant with a P value >.05. It can be taken into 
consideration that when collecting data some coral heads had zero 
percent polyp extension while others had one hundred percent. 
These odd-ball figures may have been caused by a defensive 
response or by any number of factors. 

Observed : Presence of fish was noted at several contracted 
cor··,::1l head!::> of both spec:ie!::',. Al~,o M •. caverc~ ~o-~as e>:tended often 
in portions of its colony not in dirrect sunlight while portions 
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of the colony in sun were contracted. 

In figure #1 polyp extension means were plotted in a line 
graph over time. Error bars were drawn in to show standard 
deviations at f:?ac:h s;::tmple time. t!..= ___ CC\Y.E'('.[!.QSa is abbn:?viat.f.?ci as 
'cav' BndP • ..QC,ri):e~s a!:'. 'por'. 
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Table two, below, shows the percentage of polyps fed to 
cause all polyps to contract. It also shows if polyps re-opened 
and t.tle pen:::ent:.ege of J;)Dl yps vkd ch l~e--r.:•pener.:l on tt-~at. cor·al head. 
The mean is the mean percentage of polyps needed to be fed before 
whole colony contraction of tentacles. The re-open average is the 
number of heads which re-opened divided by total number of heads. 
The re-open degree average is the average percentage of the 
polyps which re-opened. · 

Figure #"· "'-• Cor-als reaction to sati atic:m 

M. cavernotsa ~g_rites . : 
r-eplicate 

# 1st re--c~pen 1st re·-opt:m 

------------------------------------
1 + 80% + 1 O'Y. + + 100% + + 
2 + 90% + + + 100% + 100% + 
3 + 50% + 20% + + 1 (lO% + + 
4 + 80% ·t- + + 100% + 100~~ + 
5 + 30% + 10% + + 100% + + 
6, + 70% ·+- + + 100% + 100% + 
71 + 80% + 50% ~ + 100% + 100% + 

f 

8 + 90% + + + 100% + + 

9 + 90% + + + 1 (l(l% + + 
10 + 90% + 10% + + 100% + + 

11 + 90% + + + 100% + 100% + 

12 + 100%+ + + 100% + + 
13 + 90% + + + 100% + + 

14 + 90% + 10% + + 100% + + 

15 + 60% + ·+- + 100% + 100% + 

16 + 90% + + + 100% + + 

17 + 90% + 3()j: + + 100% + + 

18 + 90% + + + 100% + + 
19 + 90% + + + 100% + 100% + • 
2() + 90~~ + + + ;100% + 100~~ + 

------------------------------------
cavernosa por-ites 

mean% c:c:mtr action : 82% 100% 
~:e- open average 35/. 40% 
amount re--opened 20% 100% 

... 
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..... ..,, 
·rr .... ~ shows the results for polyp extensions at ni l]ht 

~:~f tel~ =;;at i at. ion. 

# be·F or .. e -fed t.o aftelr # de·fot~+? ·fed t.o aft.E'!l"' 

------------------------------ ------------------------------
+ 1 + POS + SATIATION + NEG + + 1 + POS + gp, T I {1 T I ON + I'.JEG + 

+ '" + POS + SATIATION + NEG + + ') + POS + S?HIATION + NEG + 
..:. .... 

+ ..... + POS + SATHHION + NEG + + ::_\ + POS + SATIATION + POS + .. ) 
+ 4 + POS + SATIATION + NEG + + 4 + POS + SATIATION + NEG' + 
·+- r 

~· + POS + SATIATION + NEG + + 5 + POS + SATIATION -1· NEG + 

+ 6 + POS + CONTF:OL. + POS + + 6 + POS + CONTF:OL + POS + 

+ 7 + POS + PARTIAL. + PART+ + 7 + POS + PAHTIAL + POS + 

+ 8 + POS + PARTIAL + PART+ + 8 + POS + PARTIAL + POS + 

----------------------------- -----------------------------
!'10[Lt_ast.r:..g~.L CaVBr:JlQ§,E_ J::gr:t_tes ...B..Q.!::tes 

This table shows POS or NEG depending on polyp extension. 
Fed to refers to what degree the replicate was fed to sataiation, 
partial or none in the case of the control. ForM. cavernosa the 
first five replicated ar·e all separated sections on one large 
head. Replicates si>:, seven and eight are all separate colonies. 
For Porites porites all replicates refer to separate heads of a 
large bed. 

Table #4: Chart of disturbance 

replicate 

• disturb 
time 

re···c~pen pl ctCe 
# 

dist. 
time 

re-open place 

;--T--;--T--;-T~-;~~~~;;-;-;~;;-;-----;--T--;--T--;-T-~;~~-;-;rr; 

+ 2 + 2 + 15 minutes+ all + + 2 + 10 + 30 min + all+ 
+ 3 + 5 + 20 minutes + all + + 3 + 5 + 10 min + all+ 
+ 4 + 1 + 15 minutes + area + + 4 + 1 + 15 min + all+ 
+ 5 + 1 + 15 minutes + 1area + + 5 + 2 + 30 min +all+ 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Pori_tes gori te"i 

Data is shown here for disturbance magnitude in number of 
polyps, time for polyps to re-open after disturbance, and area 
which initiated the defensive response being either a whole 
colony 'all' or a part of a colony ·area'. 
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DISCUSSION 

Most heads of !:::h_ ____ ca~!§'fne>S§. are e>:t.ended at night vihilst 

.,. 
J 

Q..S!t i t.§'s i =· e>: t£~nded nH:•st at nocm gr·aduall y dec;~eas;i ng unt i 1 
night. Both corals initiate a response to the presence of light. 
l::k_ __ c;_Sive;~ f.!.Q.§.§___c;_ont ;~ .:'i\ct !§'~_its _j}_ol yps _§I_.!)..Q_F'. pori tPs e>: tt::.ncjs tht::-m. 
Even if this is a behavioral response it shows two mechanisms for 
extension state in the presence of light. This action can also be 
for individual polyps or groups of polyps as it was observed on 
colonies of M. _ _£!ff!.::!§.:.!lP~ that de:u-·k po;~tions of a colony were 
en:t.ended and light oneli:', contracted. f'~9..rites, howe··n~r sh<3wed an 
all or none response either extending or contracting all of its 
pol·y·ps depending on light.. From thi!?.; obser··vation tl....!......_ . ..S.,_9Y.s>...t:.n..9...§ 
displays the ability to distinguish different light intensities 
~o-~hile E:.:.. .... fi..QLLt...€.2. doesn't necess~:u·ily do this. 

Table #2 shov~e:, that t:t~ .. ........f.E!YtlC[!C!.~::E.. needs a mean o·f B2 percent 
of its polyps fed before contracting them all. 35 percent of the 
time 20 percent of the polyps re opene•d to obtain more ·food. F' ·--· 
Q_Qri t.§:§. sho~o-~ed a mean of 100 per·cent of its polyps needed t.o be 
fed for total contraction with 100 percent of polyps re opening 
40 percent of the time. M. cavernosa shows an ability to extend 
partial portions of its colony for more feeding. Also not all 
polyps need be fed to cause total contraction. Communication is 
taking place between different polyps of the colony. The needs of 
the individual polyps and the entire colony cause responses to 
individual polyps. Feeding only part of a colony may satisfy the 
entire colony's needs thus causing contraction of remaining 
polyps. The same reaction can not be determined for P. porites 
due to the method of feeding. Only the fact that 100 percent of 
polyps were re extended 40 percent of the time holds relevant 
that E:.:..__g_grite!§:. uses an all or none response to nutrient need. 

Table #3 shows some interresting results. 100 percent of the 
sections of ~- cavernosa satiated remained closed at night, Only 
the control being extended. This shows that satiation induced a 
response to contract tentacles and keep them closed even though 
normal patterns call for the~ to be open. Also two heads which were 
partialy satiated only extended parts not satiated. This supports 
that polyps can act individully since only those polyps needing 
rtot..tr i shmerst e): tersded tt-1ei r pol ~yps. For E:.:..__QQ!:.i tet§.S 4 OL\t. elf 5 
heads remained contracted at night after satiation. This shows a 
colony's 'ability to extend or contract tentacles according to 
need. The control remained extended and the two heads partially 
fe~d were e>:tende-td as well. ~_Qor:_i.:!;.§'_2. again sho~<'J!a. a 1 ack o·f 
ability for individual polyp reactions. The entire colony either 
contracts or extends depending on need. 

Table 4 ~;:,hc•vJs ·few· tt~--·-...S-~_QC'..l!:i:.fl .::m avE~J··agr::> of 1:5 minute~:- ·for· 
tentacle re- openings after a disturbance. The chart also shows 
that for small disturbances there was a response localized to the 
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area of distyrbance while for a large disturbance there was a 
colony viide rt:::-s:.pons.t:;-. t::L-__ £_av~.r..:.D..f~~~:.!§l. ~~hows .:-':lbility for· bntr·, 
individual polyp and entire colony reactions to disturbance. Also 
there may be a threshold were an entire colony response is 
init.:iated vs. an ii"llrea or polyp response. l.abor-at.or-y e>:per·iments 
1-'KHJld be needE~d in or·der to :i.nvE::::.t.ig<~t.E"~ th:is. E:~! ___ [!..f.l!:...it.£~-~ 
illastrated re-opening times from 15min to an hrnJr. A whole 
colony response was always initiated for a disturbance of any 
magnitude. 

Another observation of disturbance was the presence of fish 
near non-extended coral heads. Apparently the fish biting 
initiates a whole colony response in both corals keeping the 
rest of the colcmy safe •• 

In conclusion, corals are able to react to stimuli: light, 
feeding desire, and disturbance by initiating a response for 
tentacle e>:p.:insion or contraction. Detectj.on from a few or many 
polyps can result in two reactions. Either a whole colony 
response is initiate-,d as ~>-Jith P. porites:. and M.~yernosa or an 
individual polyp response only with ~- cavernosa. Indeed there 
seems to be an intricate connection between individual polyps and 
the entire colony. 

' 
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This ~iversity supports many types of reef fish, 
t-~t·r-bi\/Ctf-:ciL{S f:ist·1 are t~-ie Sc=~n-icltie. Tl-iiS pt- ect 

orJe f ar;~:i 1 ·r· c~f 

tudies the effect 
of the Scaridae·s grazing on the r~ef community at two different wave 
intensity sites. It was found that there was not a significant 
difference in the 
grazing was more dent or what type of substrate w2s ava~1able 

The hi diversity centered around coral reefs 1n tropical ocean water 
is partly a result of the ·s productivity and its ability t: 
recycle i ant nutrients usually lacking in nutrient poor tropic l 
water. Coral reefs have the highest rates of photosynthetic carbon 
fixation~ nitrogen fixation, and limesfone tion of any ecosystem 
(Gareau et al, 19791. The frame building scleractinian corals found 
on the reefs ar~ responsible in a large part for the productivity of 
the reef. In adJition to the scleractinians, soft corals and 
filamentous and encrusting calcaieous algae play an important role in 
the structure and nutrient cycling of the reef communtity CGoreau et 
al, 1979}. On coral reefs, algal communities are ble for a 

ority of the reefs primary production 
of this high productivity is the ability 

~:CEir-per}ter- 'l' 

to SL(~tpot-t 

fish =-r~ecies .. These fish rely upon the reef for 
a large number of 

i c!r1 ar~d f c~:-
food~ and can be classified according to their food preferences. 
Herbivorous fish feed mai y on algal which are mat of encrusting 
al;ae found on the rocks ih~c9ral reefs. canopy hei of algal 
turfs is contro:led the herbivorous fish including the 
Pomacentridae, Acanthuridae, and the Sc These fish are a major 
c 

,..,,---~~ 

.,;...."•-" " ' 
paFrot fish seen gra2ing on cor6!s." Ta ~ate, na data are available 



the m~Deuvering ability of 
feeding habits of the fish 

fish 

Tt-.e ~·r research has two aims, firstly to determine the nutritional 
si gr:i fi c:ar~r:e ,.L 1 ... -

L lIt:' 

Scar .. idael}s diet, ar~id secor.dly' t{) as.s.es t;-;e effec-t uf tt-~,e Scar-'idae ort 
tt1e ctJWdrsLtr~i t~~l st~r-Ltctur-e. It ]. L~r,.rlt::~r-·starfdi rtg tt-~r::: ·f-eedi r·:g 
biology of the Scaridae, of 
the t;~ ans,fs,:r- of on;}c.i:i c mab::'-F"'i al from the benthic t,o the pele.gi c 
community. The focus of the project will be on the different feeding 

where corals are absent and where they are abunda~t, 
an~ what effect this feeding has on 

reef devel 1ead to an insight to the 
recolonization of coral reefs in different locations. 

The two sites studied were in Greater Lameshur bay, St. John, USVI. 
The first site is, Yawzi point and a portion of the bay called the "coral 
gardens" 1 ocated on the western edge of the bay in four to eight meters, 
of water. The second site is at Tektite cliffs, and Cabrite horn on 
the eastern side of the bay. All data were collected between 10!30 
and 16~00 from 4-9-87 to 4-21-87. 

In order to determine the overall effects of parrot fish grazing it 
is necess.ary to get figure'::', for the abundance of parrot fish and also 
the bites per minute of the parrot fish. The overall abundance was 
estimated by laying thiry meter transect lines at Vaw2i point in 6 m 
of water in random directions, waiting ten minutes, and then swimming 
at a constant rate one meter above the line. The number of parrot fish 
within two meters of each side of the line were counted and their-
feeding behavior recorded. All species of parrot fish were counted i~ 
o;-der- to <•rO\tide suffL::ientlv l,aroe figut-es ot: abundance for- stati~.tic r- ~ I -T 

cor~-=:-ide;-i.~tictr~s., T!-~i~" rr:t·tt"ir.)d ir)a~. l_;~.E~d for t.J-;e· ~fi~£~t tYiO tr-ar!sect Jii-~ 

For the next eight counts of overall abundance, a un t time method wa 
implemented instead and the transect line was not used to avoid 
disturbing the fish and to eliminate the ten minute waiting period. 
The time it took to swim along the thirty meter transect line was 
r-ecc~rded and used t,o =-<-<im a constant distance (30 meters}. The nuiT;be;r 
Cif ~:~.:"";:·f .. -c~t f i s~·i :,,"Je-"F-e tt-~t~·r1 ~~JL~r .. ted ~~;i tr·~:~- r-r: .::;. fc~L~r rnete:r per-p::::·-r;c!i c>o._tl .:1~.- Y ~;,!--~,':.!: · 

of the observer (two meters on each sidP as if swimming abov 

The =-pecies of par-rot fish wa~, recorded. ;u so each 



of bi t_·F::~-
surfa e was recorded. 

Sc~-

c-:f (t. (}5 rrsrn • 
counting the number of scared heads of 

area 2t Loth sites. The d~ssity of living 
colo~ies was measured at each site by counting the number of colonies 
ir~ a 1(f~s Li-y !C)n~ c-~t-ea. Iri t!-se s.c;me at-ea, figL~res for tt1e perce·rit CCJ\ie;­

of soft corals, sano, rocks and algal mats were calculated. 

H comparison cf the bites per minute between the t~o sites is shown 

the three individual species ar-e 

The number of parrot fish feeding at Yawzi point and at Tektite were 
not significantly different (Table 2l. The percentage of feeding 
Scaridae was significantly different at P < 0.05. 

Table 1 A Comparison of bites per minute between Yawzi point 
and Tektite sites for three species of parrot fish. The t test 
statistics, degrees of freedoms and significance are shown. 

YAt-JZ! POINT 

C1Lteer-s 
Stoplight 
Pt-i ncess 
T,;:)tal 

24 
15 
23 
2Ci 

Pr i r:r: ess 23 

12. (1125 
" n--:r ... -.,.., 0. 0~~-t._I.L.,. 

2~8284 

9.4948 

r:""' ·' s::::"" .~ r ... 
••. J. o,_;cc 

2.8635 
8. 5049 

2 
12 

2 
= ..J 
..,.. 
·-"' 

• .8812 5 N. ,.... 
J. ;::, . 
0.0 8 N.S. 
(). 0 ..,. N . ,...,. 
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fish at 
~ite was 0.7606 +/- 0.166 cmz and 0.5808 +/ 0.071 at Yawzi point (T~ble 
3}. Tt~~es.e ·,.,ialL~es ~ ... .tert::' s;.igr,ificantl·~l di·fferer~t {F' ~) .. ~)5). 

using the values found for th~ tctal number of p~rrot fish at the 
Tt-ie 2.\le:r-age area c(f ccn·-al rerfiC:t-~r:ed b-·l gt··.azir~g parr·ot fist-. at t!-jt· Tei:tit 2 
site was 0.7606 +/- 0.166 cm2 and 0.5808 +/- 0.071 at Yawzi point (Table 
3). These values were significantly different (p < 0.051 . 

./.,"?" r~ r 
'£~ T1Sh/100m2 )XC0.518 fish feeding)X(20 bites/min)X(0.58008 cm2J=78 

(bites/100m2 )/cm2 /min. 

For Tektite this value 1s, 

(17 fish/100m 2 }X(0.423 fish feeding)X(17 bites/minJX(0.7606 cm2 )=92 

Table 2 The number-- of par-rot fish feeding at Yawzi pcdnt 
and Tektite. The t test statistics, degrees of freedom, and 
significance are shown. * P < 0.05 

YAWZI 
mean 

Total Scaridae (x/100 m2 ) 

Percent feedinn 

mean 
Total Scaridae Cx/100 m2 ) : 17.0 
Percent feeding 

SD 
4.7919 
2.38 

SD 
7.6194 

11.6 

n 
10 
10 

10 
10 

t 
1.405 
2.376 

Table 3 The size of the bite scars at Yawzi point and Tektite 

d 
18 
18 

The t test statistics, degrees of freedom, and significance are shown. 

mean 
Tektite Yawzi 

SD n mean SD n t df 

95% limit= +/- 0.0705 95/. limit=+/- 0.166 
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of the substrates ~vailabl 

the 
9 ~ 7 fng_l cn:2 

Tt;:-t~ti te s.i tt· 
9. 7 ?1sg / c rn2 

the 
0.184 bites/cm2 /min= ., -n 

.1. .. /o 

amount removed is 
(~.(i17 bite~./·CHl'%/inii-~= () 165 rnglrn:tr: .. 

The bite scars on M. are an indicator of how often the parrot 
fisf-1 gt-aze ors tr~e cor-al tiec,;tt.~se tJ}e 5-La:--~~ .. e>~i~~- for c1 1iuf:.i·tecJ i=HT~oL~;··;t. 

a ·~.i.::-;1 L~c .;. c~:-· tf-d? t t·~e fr-eqLie5-ic·y t:-=f gr- az i r"og ors 
it was necessary to get an estimate of 

grazed and an idea of the intensity 
of the grazing on these heads, se~ Table 5. At Yawzi point in a 
1500m2 area, there 
area there were 14 

l.>'Jere a total 
heads of M. 

rJf 152 col or~i es 
arHlL\l ar is. This 

gr-azed .. 
gi \les arj estitnated valt..~e 

of 210 heads of in the 1500m2 area, or 75 % of the heads 
were grazed. At Tektite, there were a total of 108 grazed heads in 

Table 4 The percent of the bites on the types of substrates between 
the two sites. The t test statistics, ees of freedom, and 
si ficance are shown. *** F' < c~. c~o 1 

rock 
mean n 

(l. (157 1(1 

Tektite (L .. 993 0.0194l 10 

2.36E-3: 6.32E-3: 

crevice 
mean SD 

·b., 67E-3: (}. ()177 

'. 
! 

1(1 

Amount of material consuffied from the rocks, ~re~i es, and 
c ~.:.:;·-a 1 =-

c~ora! (~ ... 18·4 

11-..,. 
•.-,~; 

0.170 
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c: t~-~[:t {-=~:~-:f~a1 t-)f?<ad ... ::=-f-~L:\."~~~~ iff T:-=;i~~l e 7... firs 
f .. ',i + ... L •. ~~-,.,-=.-.cp L... ~·-'-t."z::::...-- +L ...f... - .l 1 L.. • 
-'"""" -- c.- - L~t:'L~""J.~:::t:~1- -.. -~:rE LY.JO S-1 l~t?S itl2.S- Li~E S.lZE of tt"!e CCtr·"al 

~- hf=·.:=~cJ At TE·;::tite~ ·t~·ie :"-aff.fJE ir-r: t.t-~s ~-i t· crf 
colonies 0as f~om 15 em in diameter to 50 c~ in 0iamet 

At Yaw~i point, th 

(1985) recorrl.e_r,l ~ ·.·~1L•.r_- '-~--~ -,_,,-_.IR jT,•a.lr,-1,'2 -,rn.·.~ ._. __ , L, -r· 
~ __, '-' '-1 - -- - -...... • '::..t - ,_ - ,;,:_11 ~ y_ ct .. \. L ~1 j T _:;__ C~ 

the amount of algae removed from 
the rocks and c~evices in the study can be calcu~ated 
this figure and the figures in Table 5 for rocks and crevi es. 

l~Sl l-:g 
These 

are presented 1 

Table 6 

StQrje·r ~c:~-- al 
Soft cor-·c~ls 

Sar~d 

Al tnats 

sites. i r~ 

The number of bites on M. annularis in a 1500m2 area at both 
stud·)" sites. 

46 84 
20-5(1 45 22 

43 
., 

2 • 50-100 
24 ..... 

u over 

Table Calculated amount of algae and 
using 

Tektite 

of Scaridae at different sit9s, a number 
~ere observed. Since there is 

J'"• '11 .I !. .. 
1'; _; L i; 
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,:-,,': 

is mainly because 

energy of the ~ater effect 
figures do not Lonsider the 

the corals were a major source of 

,-_;_c 

. -- -~' 
~ ; .... ~-:-·~ } t-> 

s t1 P ·l_ r-ig r-· err1t.~: ..... -t:· ~~ 

These ~igures suggest 
f::f~ ~.it'iet--r::::. tt-be fi~.t'"~ i.~r-·e 

'-- -.::. { 

TektiLt:r. 

l 

substrate figures suggest that if 
food in the Scaridae's diet, then 

·,·,,·,,;·~.:.rg::.. ~~.o:::.ri'ir<O L•.:.·r·_,.L1,l(j~ f""ef'".C .. L\··,-- -·+ "v'.:,..Lo!'-.: ---.:.rt -.:--~·- .\.h·-,_ .... -- .:_ • ~-}- --~ ....... - ._ •• ...._. __ --~ ·- ii:'~\;__ :r .... \v-... .&:.i r-~u.i 1 ~.it!~t:.· LH::'r·c- .1=:- a gr-&i:."'\Ler-
i={E·f~t:·e~ita~E~ o·.;er·· -~.:rf CCirals~ -~:Tat~le f,_). t1or-e pr-edation: oi-1 -t~r~e ccrr-~als. 
doe~. ot.:cL~r- at '(a::.·.tz:i r-$t ... :=.!··~c.-rnr$ tt·'l tt·.e pe:--cer~tagt~ c)·f f--~t?~~ds gr-a--;:;t.=:::i 
at each site, 75% vs 27%. These data, along with the fact that after 
200 minutes of observation, only 11 bites were observed to be made on 
coral substrate 7 proves that the coral does not make up a large portion 
of the parrot fishes diet. Only 1.78 mg coral/min were observed to be 
removed at Vawzi point and none was observed at Tektite. Randall (1968) 
was, in pat-t, correct. He was in err-·or however when he said that pan·-ot 
fish do not feed on corals. 

• 
With the present data the problem of how the high number of grazed heads 
heads arose when there was not a significant amount of grazing on corals 
obser··.ted. On 4-9-87 a head of Monastr-ea annul<:wi!:'., 50 em;: 30 em~ ~.~as 

estimated to have 188 recent bite scars. The scars were very white 
and showed no signs of recovery. The coral head was revis ted 11 days 
later and 55 of the scars were covered with algae. The remainder had 
turned an orangish color ing a regrowth of coral tissue. Thus 

area were no more than 11 old. The minimum number of bites in 
the 1500m2 area at Yaw:zi nt can be estimated to be 5500 by assuming 
that each gr-azed head had the minimun number of bites for each categc!r"y 
1r~ Tat:l 7.,. B·y fir:;dir~g tt-~e bi /rriin tc:(ker~ t.;r~ cc:Jr-al t:t\ter e~.tifnate-d 

the maximum age for scars that 
were counted as reLent, and assuming that parrot fish feed only 12 hours 
a day~ it is ble to get an approximation how often parrot fish 
feed on cm·-als in the !500m2 Yaw:zi point area. This i!':. ().;::,94 
bites/min/1500m 2

• This value is 12.5 times greater than the 11 
bites/2(10 rnirs {= (~w:)5!:: bites/tnii·i} tt-.at par~r-ot fist-t ~\•ere obSt4~\/ed Teedir:g 

a muc:t-; sutall er r C<-rtgt· s.i r£ce or;r:.; 
ti rr$e., cor~seqt.u?t-Jtl·y tt1e ct1cH-$CC:' of 
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~reas of sc rocks, revices and coral open ~or F?colon 1 ~at: 
c~t.tif~r-· t·t,ef ir·~{-~ctbitar$·t~., altt1CJLtg~·i d!gae v.ra£=. C-;fterf tt"ie ·fir·s-:.t ·t:ci ~=-t-~t.tle 

en th~ ~~•F2,7P.rl C .. Gr •. -.·.·,1~. T.~.~ ~.,.,·,~·.,-,+ ~r r __ ~; . . __ ---~-~ -~· ----~ ~ - .._, -·- - ~-r~- Tt't=U,if-tg OJ1 1~- fB3_n :i':i:t 

8mpared to the amc~nt of fe2d .g on t 
predation on the coral was never observed to be at such an e~tent t 
t~~e cc~r--~-~l t i ssi~e co~.:.1 d r~ctt gr-o~J back .. 
fis.h do gr;::,:;::e on 

has no major effects on these 
established coral colonjes. 

I would like to thank the SFS staff for their help with the data 
CLillectic;;r~/lc~·git=.ti =· iar) of rn·y pr I vt~c.H ... tl-d especiall·.,l like 
to thank my advisor, D~ Peter J. Edmunds, for being patient during 
the developing stages of the ect, for being a meticulous 7 critical 
e~:.ti tcrr" ar1d for~ bei rjg c~ ;::!:: '*.ie budd·i v1t-ser1 rto one el E~t:: WOLtl r}"' Tt-iat~I,~S 

Pete, you made it fun. 
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The effects of the individual S:l z £:"\rn:l di el fni gr-ati oc~s or·: tf12 feedi rig 
were observed in Gr2ater Lam~shur 

At different times of the 
crabs were observed for five minute perioJs, recording size, locatio~~ 
arHj feedi.sig t-~::::;tes. tc;: rr~c+=t~tr~ arid SJ..__~b ""'cr-ate to rnt{{-~th}... Bc<t~-i ttH::~ 

cr0v ces and the feeding r~t 
and rates decreased with i 

of ·the crab=-· 
feeds more from detritus on 

than on the substrate. 

I r .. JTF:ODL~CT I Ot4 

=:::...::::..:::...:=:.:.._!..!..,;::...;:;;.·i~. 4=c:tLtrid in cre·vices in s.torie·t coral!:~ artd r-ock:=. 
throughout the reef, especially near areas of sandy substrate. They 
are detritus scavengers, using their chelipeds to pick up food and 
tr-ar.sfer irf t .. t:=.t ttleir ITtOL\·t.~;s. Ir~ !971, Louis Barr- stLldieC ar-r-c:.t~J i-tead~. 

in Greater Lameshur bay. He determined that crabs have two main areas 
of rJetr-it.us feeding'-' the substr-ate ar-ound them, and their- bodies. He 
obset-··~~ed tt-iat can actively store detritus on their rostrum or have 
it collect on lhe rough surface of their legs and carapace. ing 
tt~~€' cr2,t:s ~no·~.,refnerrts, Barr cc~ri·:::lL\·de·d -:-.~-iat fc{llr:z~,£~=- a diel 
migratory tern, leaving their crevices at dus~ and returning to them 
at dawn, and while out of their crevices arrow heads eat less than when 
in their crevices. 

alludes to, ~ut never 

of their crevices. 

,..~ _.,_ ~· 
t- i:.... ;_:. the iliigr~tory process 

For each specific size class, 

• ~L.~ - L 
Wlld'-

E l, 

the effect of these looking at migrations and the sub trate 
to mouth/ body to mouth 
cre\.ti ces .. 



distances between th 
.::1c ~.B" ~~te t1t:-~t.:::; C(~~l.l ec ,~ 

I 

observer and the crab 
C~c;-~ ;,.l'~':;L~ ~l ~} <Zi.ll C)~ ... ~ ·~ i-~r~;~:~ 

For each individual, location, size~ and body to mouth/ substrate to 
mouth feeding rates were recorded. Location was either In or Out, 
depending on vJhether the craG ~Jas in or out of the crevice. 
size classes was first determined by visual estimate. Measurements 
to determine length from the rostrum to the end of the carapace were 
made: small < 1 em, mediums > 1 em and < 2.2 em, larges > 2.2 em. 

RESULTS 

There was a signifi ant difference 
in the number of Stenorinchus seticornis found In versus Out for the 
differnt observational periods (Figure 2}. There was not a significant 
difference in the number- of smalls found In between day, 6:00-18::00, 
and night, 3:00-6:00 and 18:00-22:00~ (chi test, x 2~1.17, df=1 7 P<0.5, 
r~=:2(~} Tablt·· 1 a,b, ar)d sr;av~ tt-1at t~Je rnediLuns ar,d lar-ge~. did 
~-ho;..; a ignificant difference of In-Out over time (chi test medium, 
)! 2 =9. 98, 
r-1=27). 

.Jr--- .. 
UT·- .i _, P<0.005, n=43 and chi test large, x 2 =7.54, df=l~ P<O.OO~~ 

For the total time of observation, smalls were I!l signican~ly more than 
larges ~Table 1 and c~ ch tedt, x 2 =7.78, df !, P<0.01). The n~~be~s 
of smalls In and mediums In was not signifi antly different (Table ~~ 

and b, x 2 =3.34, df=1, P<0.1, n=63). 

Table found 1n and out of crevices 
for each size c!ass at different observational periods. 

r. ~ 

11 (J 

"!" ·-­
.il j Out. 

.. 

.i _:, 

In 

1 /t 

6 
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1)\,loJ.J..l 
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fou~d in crev~ es. 

difference in feeding rates between ni t and afternooni 15:0C 1? 0~ 
Srrzall~- r-~cz~JE~·~/t::f ~.-.:.er-E· f1C<t sigriific.::-~r~tl·i -diffet-er=rt Table 2, "t-te£.t_, 
t=1.12, df=13s P<0.5, n=14). Mediums and 1 ges had a gnificant 
difference being moTe active 1 the afternoon (Table 2, mediums t~tes , 
t=5.78, df=22~ P<0.001~ largest-test, t=3, df 16, P<O.Oll. 

Be·t~H?er·; tf-1tt ~-ize cla~-s-2s. ther-e ~Jere diffe;-erfce:. ir-~ ·tt-te feedir1g rate~­

fc{r- differ-r~t~ tiiTses of tt-Je da)l. At r~igt-1t srnalla ar-E· feedir.g 
significantly more than mediums CTable 2, t-test, t=5.45~ df=23, 
P<0.001~ n=24} and mediums are feeding si ficantly more than larges 
CTabl 2, t-test, t=7.72, df=3, P<0.001 1 n=29l. At noon, 9:00-15:00, 
smalls eat significantly more than mediums (Table 2, t-test, t=1.89, 
df=1~ 1 P<0.001, n=16). In the afternoon the feeding rates for large 
c abs was signifi antly less than both sm~!ls and mediums (Table 2, 
smalls l-test, t=3.00, 
df=7~ P<0.05, n=18l. 

!:.i:ze riight 
2-4.33 
(7.51) 

{15) 

. ...,.. 
j, ~- f .i. 

r~=8; 

Time c·f day 
noon 

22 .. 33 
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,_J "' ..£:. '"--~ 
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.• ......;;. "' l '·J f 

mediums t-test, 

afternoon 
31. 6(i 

34- .. (£() 
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-·- -~~ ~-~ ;_q J '\......: ~ the substrate; smalls 
(Table 3, g-test, g=38.54, df=li P<0.001, n=505~ s f:~edi LtE;:= .. 

~54 7 df ! !":;" .:..~~ t--... !"-1 ,.-} ., 
< •• ~-- r. • - ~-- ~.<. ' 

' 
• 36 'I df 

The 
rates for each size class of S. ~Pticorni~ in and out of crevices. 

Out 

smalls 
B-M S-M 
295 

27 55 

medi urr1s 
B-M S-1'1 

25 114 

f.h .. cr-irrg tJ·fe dti·y, art"'OW J-it=ad cr~atr~. sper-lr·::! ~r~ore tiiTH? 
2) ari{J: iT~{:tr-e ti~ne ft!eclin:g wt·~eri i~-~ cr~t'\.:':ice·s. \Tat:le 
to mouth feeding is the est ~Table 2}~ thus 

larges 
B-M S-M 

9 
9 

in crevices (Figure 
!}. When In, body 
detritus collected 

on their bodies WBS the greatest source of food for the 
detritG~ would seem t~ b2 coll~~ted at ni 

the reduced feeding r 

Detritus in the water olumn is continually settling on the substrate, 

:i E'-"'=' th:,.r; Lei n;;;:~ 
to fe..::-o<j 2~t a fli 
:. .... ·~. _; :; .,_. .. 
i.J\.JU .it:;:;-..:, • 

i r' thP outside environment. 

t 
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t·latiorial par-k= If it were blE· tc~ cc)ll2ct -;:;.peclff;2ri~~-'j t.t·1err tes-t: 
that measured detritus collection rates at differe~t times of ~· 

and Out of crevic2s cc~ld be done. 
:~- o~.~- i !) l e t C.! t t·:~ t t tI-t=' ef f £.:tc· l c~f ·t t-~ E· -~-7$L~'<--~ :- ;c ·t ~-- -f L"itrt r- t Li ~- · ;._::_~ 1 1 t!f_~: -~. et~ c~;-, t ~ 

individuals to the individual feeding rates. 

I would like to thank Chris Peterson for answering every one o~ my one 
l2~st qL:est.ion-.:: .• 
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ABSTF:ACT 

The Brown Pelican is frequently seen 
diving in the shallow waters of Lesser Lameshur Bay. From day to 
overall pelican group size as well as group foraging activity varies. 
The purpose of this project was to determine if there are significant 
differences in foraging success, and overall activity between adult 
and juvenile pelicans. Observations If/ere made intermittently in Le:::.ser 
Lameshur Bay. Group sizes, foraging success, and activity budgets were 
recorded for both the juvenile and adult birds. The results of the 
study showed that substantial differences do e>:i st in the percentages 
of foraging attempts that were successful, and activity budgets of the 
juvenile and adult Brown Pelican (P. occidentalis) during foraging. 
The juvenile proved to have a lower success rate in foraging than the 
adult while at the same time spending more time engaged in foraging 
activity. 

INTRODUCTION 

Foraging success of pelicans is a major determinant of their 
survivorship. The methods of foraging'~" ho~·levet- an:!' not innate, nor 
are they taught to the young by the parents. Methods of foraging are 
learned solely through observation of other feeding pelicans <Schreiber 
19751. Thi vital survival technique i often difficult to master for 
the ·'/cL,ng birds, and it has be!en e!:-t i mated that appro>: i matel y 3/4 of 

ican deaths up to the age of 1 year occur because of starvation 
\Schreiber 1975}. 

Both the adult and juven~1e brown pelicans CP. occidentalis) foraoe 
in Lameshur Bay. Adults are readily distinguishable from juveniles 
by a white patch on their head as, compared to that of a juvenile which 
if usually brown or dark grey (Bond 1980}. This project is aimed at 
deter-mining differences betvH?en adults and juveni 1 t-!:- in n··.terall succ~?ss 

Df feeding dives, and acti•,lity budget • ing fr-Dlll their· relati\re 
inexper ence in cliving, it would be zed that the juvenile 
pelican ~o-lou3d h.=,'-•'t'? a lo\o'Je~· success. ~-c.tP than the adults. 



MATERIALS AND METHODS 

Obser·v·:=~tic:cr~~- ¥Jer~·t:- R1a{1e ar?d cJata cc•llected eight t.inte~. f~-i:)IT~ 3)~17./87 
thru 4/13/87 on pelican foraging behavior in Lesser Lameshur Bav. The 
observations were made mainly in the late afterr•oan (app. 3-5 p~} at 
which time the most intense pelican activity was observed. of 
theE.e crbservations ··,t<::tr·ied from 20 minutes to 1 hour, depending upon 
the amount of time that the pelic~ns spent foraging. Pelican behaviors 
were c ized to include, flying ( circling in flight in search 
of food}, diving( descending into bay from flight to capture food, bill 
first), and resting( perching out of water on rocks or in trees). Data 
recorded included pelican activity budget for amount of time 
foraging (includes diving and flying) and resting (perching) and number 
and results of foraging dives (#of successes and failures). Successes 
were observed to be when, after completing a dive 1 the pelican tilted 
back it" head to swallow it's successfully captured prey( Schreiber 
1975). In order to determine what differences existed in foraging 
success rates between the adult and juvenile, total successes and 
failures of both specimens were calculated, and then percent-success 
rates of both were determined. A G-test was then used to determine 
if the relationship was significant. 

Also, success rates and foraging attempts/minute/pelican were 
compared for adults and juveniles to see if any correlation e>:isted 
between foraging rate and foraging success. A correlation test was then 
used to see if this correlation was significant. 

Differences in amount of time spent foraging and amount spent 
resting were also compared between the adult and the juvenile. Each 
observation per-iod was used as an independent sample, with the amount 
of time each group spent foraging being compared. A sign test was then 
used to compare percent of time spent foraging for the eight sample 
periods. 

RESULTS 

Table one summarizes the results of adult and juvenile foraging 
success r-ates. In total combined foraging dives., the adult pelicans 
had a 50% higher rate of succ than the juvenile. In each observation 
sample, the adults also a higher percentage of success in 
foraging than the juvenile( figure 3) 

In a comparison of adult and juvenile success rates vs. foraging 
amounts (figure 21, adult specimens had a relationship between success 
rates and foraging attempts per minute( r = .78, p< .05 }. The 
juveniles~ on the other hand showed no such pattern, with their attempts 
per minute having no relationship to the success rate( r .4, p> .05} 

The percentage c_,f tifl!e spent for-aging for both adults and 
juveniles is shown in figu~e 3. Although the juveniles weFe less 
5uccessful in for-agirn;~ attempts than adults, in each observ;:~tion they 
were found to have a higher percentage of foraging activity( sign test= 
~)< • (1()78} • 
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D I ·SCtJSS I Ot~! 

The results of the study show that there do exist sionificant 
differences in the foraging success rates of juvenile and-adult brown 
~elican Adult icans have a 50% hi success r 
than juveniles( A:60% J:40Z1. The relatively low success rate of 
juveniles may be an important factor in explaining the high juvenile 
mortality rate of br-own pelicans ( P. occidental is}. Due to the 
inability to forage successfully, it has been estimated that 3/4 of 
all brown pelican ( P. occidentalis} deaths up to the age of one occur 
due to starvation ( Schreiber 19751 One would expect that as rate of 
foraging success increased, so would the number of foraging s. 
This was shown to be true for the adult pelican which had a relatively 
linear increase in foraging attempts for an increase in in success rate, 
and not true for the juvenile which showed no significant relatior1ship 
between number of attempts and success rates. This difference could 
be due to the fact that the juveniles inexperience does not enable him 
to recognize the relationship between the two factors. 

In the percentages of time spent foraging, it was shown in the 
results that juveniles spend more time in foraging activity than the 
adults. This result was important for although the juveniles spent 
a higher percentage of time foraging than adults, they were less 
successful in foraging dives. But , since the juveniles future foraging 
success ·depends upon it's ability to learn to forage effectively when 
young, the more time t.he juvenile spends practicing, the more quickly 
he will learn proper foraging techniques. 
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ABSTRACT 

This study compares the feeding behaviour of two anemones, 
Cgndylactis gigantea and Bartholomea annulata which are abundant 
throughout Greater Lameshur Bay. The feeding habits of both anemones 
were compared. B. annulata uses more tentacles and takes longer to 
transfer the food to the oral disc than C, gigantea. Because of these 
differences, it is suggested that C. gigantea is more likely to eat 
large prey, while B. annulata consumes smaller particles. 

INTRODUCTION 

Actinarians exploit the polypoid body form; a coelenteron covered 
on the oral side with a large number of nematocyst-armored tentacles. 
Nematocysts are used to capture food materials. The tentacles move 
it to a central mouth opening where it is ingested. In previous 
studies, researchers have examined the specific, rudimentary nerve 
responses following stimulation with certain proteins <Linstedt,1971). 
After introduction of pieces of animal prey to the water around the 
tentacles,the anemones expand their oral discs and begin waving their 
tentacles around as a prefeeding response. Chemoreceptars, for both 
portions of feeding behaviour are located in the ectoderm of the 
tentacles and the oral disc. The chemoreceptars detect certain proteins 
and vitamins released by the prey. This speeds up the rate of capture. 
After the tentacles contact the food material, the nematocysts on the 
tentacles discharge and the tentacles move the food towards the mouth 
opening <Van Praet, 1985>. 

Once the food has been captured, the anemone can 
digest it extracellularly or intracellularly as soon as it contacts 
the mesenterial filaments <Van. Praet, 1985). Anemones can eat both 
macrophagous and microphagous materials. Usually, anemones that remain 
sedentary eat small motile animals like planktonic larvae, isopods, 
and polychaetes <Van Praet, 1971), However, some larger anemones like 
Condylactis gigantea eat large prey and depend on heavy wave action 
to fulfill this requirement <Van Praet, 1971>. 

This study is much more general in methodology but examines the 
same general concept, the tentacular responses to food material in 
two anenomes. The two anenomes found abundantly in the coral crevices 
in Greater Lameshur Bay are Bartholomea annulata, the ringed anenome, 
and Condylactis gigantea, the purple-tipped anemones. This study 
compares the actual feeding behaviours to see whether or not they 
differ. Specifically, the average number of tentacles that initially 
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contact the food and the time it takes to reach the mouth will be 
examined for each species. This paper determines which anenome is 
better suited to capture prey because of its size and its tentacular 
structure. 

MATERIALS AND METHODS 

. The feeding habits of Bartholomea annulata and Condvlactis 
gigantea were observed in situ and in the laboratory. Various locations 
were chosen to accurately observe these two species so that the same 
organism was not retested. In order to get a statistical comparison, 
ten or more of each species were looked at. Before any tests were made, 
the number of tentacles of each individual were roughly counted. 
Visually, the organism was radially divided into four portions so that 
the tentacles in each quarter could be counted and then extrapolated 
to the total. To examine the feeding behaviour, a consistent foodstuff 
of processed ham was used. Food particles of approximately 1 em~ of 
ham, were released approximately 2 em from the tentacles. The initial 
number of tentacles which contacted the food was recorded. Next, the 
elapsed time before the food reached the mouth was recorded. Additional 
tests were done to compliment the research. Finally, to get an 
indication of the ecological distribution, the numbers of each anenome 
were counted in a 10m by 10m quadrant in 2 different locations in 
Greater Lameshur Bay. 

RESULTS 

For both Condvlactis aiaantea and Bartholomea aonulat4, the mean 
number of tentacles initially contacting the food are shown in Table 
1 and are significantly different between species. The result of the 
T-test is 3.76 with a probability of less than .01 (df=20). 

The time that the food took to reach the oral disc of both 
Bartholomea annulata and Condylactis gigantea are shown in Table 2. 
The mean times were significantly different between the two species 
( T-test=2.B2, df=20, p<.02>. 

The number of tentacles on the food and the total number of 
tentacles per individual per both species of anemones are shown in 
Table 3 and plotted in Figure 1. There is no significant correlation 
between Condylactis gigantea ( r=0.1B94, df=B , p=.05> and Bartholomea 
annulata ( <r=0.4911, df=10, p=.05>. 

The ecological distribution of Condylactis gigantea and 
Bartholomea annulata in two different locations in Greater Lameshur 
Bay are significantly different. In the high wave action location of 
Donkey Bite close to shore, the density of C, gigantea per 100m2 was 
3 while the density of B. annulata per 100 m2 was 11. In the coral 
garden, the population of C. gigantea was 1 while the density of B. 
annulata p~r 100 m2 was 9. 

DISCUSSION AND CONCLUSION 

In addition to the unique morphological structure between the 
two anemones, the feeding behaviour of Condylactis gigantea differs 
from that of Bartholomea annul@ta. The long, bulbous tentacles of 
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Condylactis gigantea about 10 em in length are extremely different 
than than the thin, small, fine ringed tentacles of Bartholomea 
annulata about 5 em in length. Similarly the mean 15 em diameter of 
the tentacular crown of C. gigantea is twice that of the mean nine 
em diameter of the ten~acular crown of B1 annulata. These observations 
suggest that ~- gigantea will eat larger food material than ~ 
annulata. 

For each anemone, the feeding ability as measured by the number 
of tentacles that contact the food was not related to the size of the 
anemone as measured by the number of tentacles. One problem with this 
comparison is the accuracy of the number of estimated tentacles. This 
could be made accurate by photographing each anemone and subsequently 
counting the number of tentacles of each anenome. Then, the difference 
between the number of initial tentacles that contact the ham by both 
species can easily be distinguished in Figure 1. 

Condylactis gigantea uses significantly fewer tentacles to capture 
the ham than Bartholomea annulata <Table 1). The force in the tentacles 
of C. gigantea was greater than that of B. annulata. During the feeding 
tests, the force was easily felt when their nematocysts discharged 
on my hands. Before feeding the anemone, C. gigantea detected the 
presence of food because of chemoreception and began moving its 
tentacles around in search of food. Sometimes, the tentacles grabbed 
my hand and attempted to pull it in. During the feeding tests of ~ 
~ulata, the anemone often contracted into its crevice before it could 
even feed. During successful observations, the exerting force of B. 
annulata was weaker than that of C. gigantea. The attempts to measure 
the force failed. 

Condylactis gigantea may consume a regular diet of larger food 
material than Bartholomea annulat@• Basically, C. qigantea naeds fewer 
tentacles to retrieve the same amount of food as B. annulata. Likewise, 
c. aiaantea could eat more food than B. annulata during the feeding 
tests which suggests that it has a larger diet to fulfill its food 
requirements. On top of this, C. qigantea could push the food to the 
oral disc faster than B. annulata. Since it has a faster tentacular 
response, one might assume that C. gigantea feeds on a larger prey 
because it needs to subdue the prey fast by ingesting it as quickly 
as possible. 

The population densities of the two anemones in Greater Lameshur 
Bay relates to the feeding habits of each anemone according to previous 
research. It would be expected that C. gigantea would occur in shallow 
water so the heavy wave action can supply large prey <Van Praet, 1985>. 
Bartholomea annulata should be found in coral reefs where the larvae 
of corals and fish is abundant. The ratio of c. gigantea to B. annulata 
is greater at Donkey Bite where the wave action is higher than at 
the coral garden where the wave action is low. This ratio suggests 
that C. gigantea does depend on high wave action to supply its diet 
of large prey while B. annulata depends on corals to supply larvae 
and other small particles. 



Table 1. Comparison of number of initial tentacles on food 

for Bartholomea annulata and Condylactis gigantea -
# of Initial Tentacles Contacting Food 

(Average of 2 trials) (Average of 3 trials) 

Bartholomea annulata Condylactis gigan!ea 

Anemone # 1 6.5 4 

2 7.0 3.0 

3 5.0 3.3 

4 4.0 4.0 

5 7.0 .... ..,.. 
._\ . .._, 

6 5.5 2.3 

7 ... C' 
....~ . ....~ .o 

a 5.5 3.3 

9 6.0 2.0 

10 6.0 4.0 

11 8.0 

12 
I .o 

Average 5.5 2.9 

Standard Deviation 2.0 1.2 
Number-· 

12.0 10.(1 

T-test=3.76 df=20 p<.Ol 



Table 2. Comparison of the time that elapses until the food 
reaches the mouth for Bartholomea ~nnulata and Condylactis 
gigantea. 

Time until Food Reaches Mouth 

<Average of 2 trials) (Average of 3 trials> 

Anemone # B. an!}Uli!tA c. gig51ntea 

1 79.5<seconds> 36.7<seconds) 

2 125 63.7 

3 34.5 26.7 

4 110 33.7 

5 63.5 19 

6 44.5 19.7 

7 BO 46.3 

B 78 20 

9 57 .. 5 54.3 

10 37.5 0 

11 63 

12 0 
---------------------------------------------------------
mean 64.4 32 

standard deviation 33.9 1 19 

number 12 10 

----------------------------------------------------------
T-test=2.82, df=20, p<.02 



Aner1c1me # Total Tentacles # of 8 Teotacles on ham 
~~ L ... Y• 

1 29 6.5 

2 40 7 

..,. 
,~(1 5 _, 

4 50 4 

5 150 7 

6 80 C" .,. 
..., • .J 

7 120 C" C" ..., . ..., 
8 30 r::· J::" 

..Ja..J 

9 200 6 

10 200 6 

11 200 8 

12 95 4 

1..,.. _, 120 3 

14 110 ..,.. ..,.. 
.._'\. _, 

15 80 4 

16 200 3.3 

17 100 2.4 

18 15(1 .,.. .,.. 
....,, . """" 

19 5(1 2 

20 100 4 

-----------------------------------~-----------

Table 3. Comparison of number of tentacles on food for each 

anenome versus the total number of tentacles per each species. 

No significant correlation. The r of pondylactis giSJ~!-"t~a = C, ;<e 
is 0.4911 (df=10@ p=.05>. The r of Barthel ta = ~a. --is 0.1894 (df=B@ p=.05). 



Prabulos Condylactis gigantea versus Bartholomea annulata page 4 

REFERENCES 

Van Praet. 1985. Nutrituion of Sea anemones, Paris, France. 
Advances in Marine Biology. 22: bb-93. 

Lindstedt, K. June. 1971. E~perimgntal Cpelenterate Biology. 
University of Hawaii Press, Honolulu. Chapter 9. 



Ci 

[J 

0 [J 

0 

, .... , 
L.l 

-----.-·--------~~---------~----------~ 

h.jur-e .i. 
<Df +el'\ i-(). C!.les 

o+ \V\ '+•o. \ 

Lj~(\d: 

1(1\1 150 200 
-rl'·i·<J I ..,..1 ,.,r·itU"· f'·t'~'-'~~· "'t...J'' ! r;:_.j - _., .. , 

of +h~ +c+a.\ f\um ber C 0 l"h for, :s Or\ 

tc.r €
1a.c.h 

~~+ec \es 

'5pecies versus +h-e.. # 

<:!chfa.c.h':J feed. 

X = ~r1Jy lo..c:.:h5 g 1 §a"+eel 

0.;: \3c r+halo V'r\ea_ ctY'f' 0 la:ta 



School for Field Studies 
·\JI~F~S 1 Bel;~ 7t9~ s~t .. Jot-ir-t,: '·JI 

Apr i 1 27, 1 987 

ABSTRACT 

The community structure of Vawzi Point and Lesser Lameshur Bay, 
St. John, U.S.V.I. was defined in terms of number of species, number 
of colonies, percentage of living cover, Shannon and Waiver's diversity 
i nde>: and Pi el ou i nde:>: of eveness. Transects 10 meter-s long were u!::'.ed 
for the present study. They were located at 4 and b meter depths at 
both sites. Water movement and sedimentation rates were measured at 
both sites. A correlation between sedimentation and water movement was 
found. Yawzi Point proved to have lower sedimentation rates and greater 
water movement. This site showed greater number of species and colonies 
a~. well as a t---~i gher percf?nt age of co~verage artd diversity index (~':co\;er= 

53 and 57% and H'n= 2.156 and 2.253 for both depths, respectively}. 
On the other hand, Lesser Lameshur Bay proved to have higher 
sedimentation rates and lower water movement. This site displayed lower 
number of species and colonies as well as inferior percentage of cover 
(/.cover= 31.8 and 31.4% and H'n= 1.670 and 1.732 for both depths 
respecti··,.ely). It is suggested that sedimentation and water movement 
affect community structure on tropical reefs. A total number ::;:_,f 18 
scleractinian species were found in the area and The four most common 
species were Montastrea annularis, Millepora alcicornis, Porites 
astreoides and Agaricia agaricites. 

INTRODUCTION 

Concern about natural diversity has risen in the public conscience 
recently over the imminent e>:tinction of thousands of species as a 
result of pollution and habitat destruction (Lewin'-~1983). Ecologists 
have failed to predict the consequences of this havoc on natural 
resources and the intrinsic stability of natural systems. Many consider 
these consequences to be potentially disasterous (IUCN, 1984). If we 
are to predict changes in system function following depauperization, 
we need to understand processes responsible for generating and 
maintaining diversity in b.iolmgical communities. 

Local diversity is the deterministic outcome of local processes 
and community diversity often parallels variations in local physical 
conditions \Ricklefs, 1987}. However., many authors consider community 
diversity to be the result of other factors. Competitions and 
particularly, competitive e>:clusion e>~perimc-nts., an:? likely to affect 
diversity indices (Pianka~ 1974). Predation, on the other hand, may 
influence diversity as it can manipulate interespecific irJteractiuns. 
Finally, disturbance itself, by interrupting the return of ems to 
equilibrium, may retard competitive exclusion and thereby promot~ 
diversity (Hubbell, 19781. 



Coral reef communities have generally been described as extremely 
;·,E~tt-='r-VL)Qt:-:f~L.t':..J.S (:-rj.··.tir· c:rJ~rrer:;t~- .:::.s1d are (jfter~~ cc.Hrtpt...-1f·ed to tr·opica.l r air~ ·fcrrt~st 

communities (Hubbell 5 1978}. Numerous factors, may be important in 
~ontrolling coral distributions and species diversity (Huston, !985}. 
The purpose of this work was, firstly, to determine species composition 
E;nd di './E'r·si indices of sc1 eracti ni .;,n corals on t.he reefs of St . .John, 
U.S.V.I., secondly to determine wether or not cal conditions such 
as depth, high sedimentation rates and water movement, a~fect coral 
reef structLwe. 

STUDY AREA, MATERIALS AND METHODS 

The island of St. John lies along the northern boundar-y of the 
r-..-~bb=-r· ,...e_ -·t ·~o...,,., ... , '11 .,.,..,. - . . 
·~ 0 ' .1 "=<=~' ;::;:, <=~ "" .t,_ .._.~, '"' o . 0 ~...; !IJ. rr:tng1ng reef development is 
common along tt~e present shoreline of St. John, where reef platforms 
typically e~tend 50-200m offshore (Robinson~ 1982). The site for th~ 
present study was Yawzi Point and Lesser Lameshur Bay; both places are 
lccated at i.he suutr,east pcl(·t of lhe .>.sland. Loya's modified method, 
"straight line transect" was used for this study. A review of methods 
used in quantitative studies is presented by Loya,(1978J. 

Transects were run parallel to the shore at a depth of 4 and 6 m. 
In the present study, transects 10 m in length were used as it was 
determined that observed species diversity peaked with transect lines 
of approximately this length. All species of corals beneath the transect 
line were recorded and their length under the transect were measured 
to the nearest em. An individual was defined as any colony growing 
independently of its neighbors (i.e. whenever an empty space was 
recorded between two adjacents colonies}. Where an individual colony 
was clearly separated into two or more portions by the death of the 
intervening parts, the separate parts were considered an individual 
!Loya, 1972}. 

The measurement of species di .,,..ersi ty may refer to the number of 
species assembled, or it may be a more complex measurement which takes 
into account the number of individuals of each species CLoya,1976J. 
In this study diver-sit·;-· was defined by Shannon and Weaver's {1948} inde>: 
of di versi t·y;; 

H'., = -E P*- ln P:a. 

wher-e P:t. na, ~ 

Nt. 



it.;--, 

ith specie;;; .. 

Also Pieiou's ( 1966} ,.: - ..;~_ .. 
.i'iU~.:r .. 

was used, which ~s essentially a measure of the degree of dominance 
in a sample. 

l•;ater- mo\>'E!itient t-1as meas.ured accord:tng to Doty's method i1971). Cinds 
used were made of plaster of Paris. Their initial weight after air 
drying was 24.0 +/- 0.4 g. They were glued to vinyl clod cards with 
contact cement and attached to a metal grid with lead weights for 
anchoring. Five replicates were placed at 5 m depths at each site and 
left in the field for a period of 28 hours before being collected. They 
were left to air dry for a period of 24 hours before their final weight 
was measur-ed. 

Sedimentation was measured using sample tubes ~laced in test tube 
racks that were weighted down with lead diving weights. Six replicates 
were located at 5 meter depths at each site for a period of 28 hours. 
Trapped sediments \o'~et-e pout-ed onto pre-weighed filter paper, dried for--
24 hours at 60Q C, and weighed again. 

RESULTS 

Cot-al abundance 

A total number of 18 scleractinian corals were found in the areas 
of study (Table 1}. The hydrozban Millepora alricnrni~ was also included 
in this project as it constitutes an important cementer in these 
particular reefs. 

Gthet- coral species found in the area but not 1 by the 
tt-ansect 1 i ne because of their scarcity "~ere: !'tycetophyll i a spp. ~ 

and Mussa angulo~a. 



Relative abundanceN of hermatypic corals off Lameshur 

species 
code specie-=. 

M Millepora 1 • • a.ic:tcorn:Is 
,., - Acr-opora cervicornis Ht. 

A a Agaricia agaricites 

Ss Si det- astrea siderea 

Sr Sider-astrea radians 

Pp Pm-ites porites 

Pa Porites astreoides 

MD Madraci s decactis 

De Diploria cl i ·~./osa 

Ds Diploria strigosa 

Dl D:iploria 1 abyri nthi for ads 

Cn Colpophyllia natans 

Mm Meandrina meandrites 

Ma Monta::.trea annular-is 

Me Montastrea cavernosa 

Ds Dichacaenia sto~~esi i 

Ef Eusmilia fastigiata 

Ff Favia fr·agum 

De Dendrogyra cylindrus 

Yawzi Point 
4 w 6 m 

Dominant Abundant 

Sporadic Rare 

Abundant Dominant 

Common Common 

Rare 

Common Common 

Abundant Abundant 

Rare 

Rare Rare 

Rare Sporadic 

Sporadic: Common 

Rare Sporadic 

Rare Sporadic 

Dominant Dominant 

Common Common 

Rare Rare 

Rare 

Sporadic Rare 

Rare 

of C[\}{{[)i~S ?E"f trz:r::.e-ct qo ~} is hetWE~n 
1-7 P;tundant; 7~~1-!1 .. (: tk.:min2;~t. 

,St. John,U.S.V.T. 

Lesser Lame~hur Bav 
4 m 6 m 

Dominant Sporadic 

Abundant Dominant 

Sporadic Common 

Sporadic Sporadic 

Common Common 

Rare Rare 

Rare 

Abundant Dominant 

Rare 

Rare 
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species 
Figur-e 1. Mean living cor-al per­
tr-ansect (n = 4} of the four- most 
common species in the Yawzi Reef 
at 4 and 6 m. 

species 

.ft. nt 

Fig 2. Compar-ison bet~een the mean 
number- of colonies per- tr-ansec·t (n = 4} 
of the four- most common species in the 
Vawzi Reef at 4 and 6 m. 

Figur-e 1 shows the mean living 
cover- of the 4 most common species 
at the depth of 4 and 6 m dep[th. 
Figur-e 2 shows the mean number-
of colonies of the 4 most common 
species at 4 and 6 m depth. 
E>:cluding Millepora alcicor-nis 
all other species wer-e equal in 
number and cover- v-Jhen comparing 
the two depths Ct-test p < 0.05, 
df = 6 ). 
Monta~tr-ea annularis constitutes 
the major framework builder of 
the area with a mean living 
cover of 13.5 and 14 Y. at each 
depth (figure 1> with a 
contribution to the total living_ 
coral per transect of 23.5 and 
26.2 X Cdata not shown>. 
Coral diversity and abundance 
characteristics at both depths 
are shown on Table 2. 
After testing for the equality 
of variance, four possible 
combinations for comparison were 
tested Ct-test), and the r-esults 
are given in Table 3. 



Location Depth 

4 

F:EEF 
6 

4 
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'~~~r 

6 

No. 
tr-ansects 

4 

4 

4 

4 

No. 
species 

11.75 

13.25 
(0.95) 

7 
((I) 

8 
((l) 

t'-Ju. 
colonies 

·52 
(3,36) 

{2.64) 

26 
( 1. 82) 

31.5 

\1 .96) 

( 1. 68} 

(0.75} 

31.47 
( 1. 77} 

H'n 
Inde;.; 

2. 156 
{0.018} 

,.,_ A""'lC"...,. 
.k. • .:.. -~.._:, 

(0.030} 

1. 67(l 
((1.022) 

<O. 0()9) 

HI c:::./'H ~ n'lfllt)"{ 

(i. 877 

~J. 816 
(0.170} 

.;).816 
(0.014} 

---------------------------------------------------------------------------

Table 3. t-test conducted on the average values of table 2 between four 
possible combinations of the 2 sites at two different depths. YR = Yawzi 
Point Reef; BR Lesser Lameshur Bay Reef. 4 = 4 m; 6 = b m. 

=========================================================================== 
Aver-age 
values 
tested 

YR4 V~-• 

B~:4 \,,.!.;;= • ., 

YR4 vs. 

YRb V"' 

YR6 

BR6 

BF:4 

BR6 

No. 
species 

* 

.. ,... 
f".f.:;:::,. 

** 

** 

No. 
colonies 

N.S. 

** 
** 
** 

Cover 
(em> 

N.S. 

N.S. 

** 

** 

** N.S. 

** N.S. 

** !\' T""' s J • .;:::) • 

** t.J. s. 

Table 1 shows a comparative an~lysis of 
the relative abundance of hermatypic coral_ in this area. Figure 3 shows 
:.he mean l i ·ling co··.rer c•f the four most comnior·, species at of 4 and 6 
m. 1~e mean number of colonies found at 4 and 6 m are shown in figure 4. 



species 
Figure 3. Mean living coral co\ter per 
transect (n = 4} of the four most 
common species in the Lesser Lameshur 
Bay Reef at 4 and 6 m. 

Ma M Pa A a 
species 

Figure 4. Mean number of coral 
colonies per transect <n = 4} 
of the four most common species 
in Lesser Lameshur Bay Reef at 
4 and 6 m. 

Again in this case Millepora alcicornis appears to be the most 
variable species in number of colonies and coverage. A mean of nine 
colonies per transect were found at 4 m while the number was only two at 
6 meters. Coverage by Millepora was also significantly different between 
depths (t-studenti p < 0.05 5 d~ = 6). tl- annular-is total coverage 
contribution vias appro>:imately 12~~ at both depths. However· the number of 
colonies of tl· annulari~ was significantly different (t-test p< 0.05 1 df 
= -6) at 6 meters suggesting larger colonies at 4 m. Coral di··,tersity and 
abundance charateristics are shown in Table 2 for both depths. The number 
of colonies and the diversity index were found to be statistically 
different. 1"1ean !':-ize of t:h_ annular-is at 4 m was found to be 21.47 em 
(S 4.01) and at 6 m was found to be 12.88 <S = 1.91). 



Car-ds. £:·>;posed at. Y 2.wz i Point showed a mears decn:=o>ase in v~ei of 18. 
9 (S = 0.4472~ n = 6) while those in Lameshur Bai a mean lost weight of 
only 14.06 9 (S = 0.4650, n = 6} The mean losses were statistically 
different Ct-test, p<O,Ol, df = 101. 

Th~ s.edirm~mtation rate in Lesser Lameshur Bay was 9.6 mg/cm2/day. 
The sed1mentat1on rate in Yawzi Point was 6.4 mg/cm2fday. (The six 
replicates had to be weighted together in order for the scale to register 
a weight. This procedure did not allow a calculation of standard 
deviations and the mean was simply calculated dividing the total weight 
by 6}. 

Effects of water movement and sedimentation on coral reefs 

Table 1 shows the ralitive abundance of hermatypic corals recorded 
in this study. Species diversity ( number of species) as well as its 
relative abundance in Lameshur Bay Reef is considerably lorier when 
comparing the results with those of Yawzi Point. 

Figure 5 shovJs the mean number of colonies per transect of the 
4 most common species in the Yavni Point. Reef and in the Lesser Lameshur 
Bay Reef at 4 m. Figure 6 makes a comparison between the mean living cover 
per transect of the four- most common species at 6 m in the Vaw:z:i Reef and 
in the Bay Reef. 

species 

Gllj· 
k"::J~ 

Figu~e 5. Comparison between the mean 
number of colonies per transect of the 
four most common species in Yaw2y Reef 
~nd Lesser Lameshur Bay Reef at 4 m. 

species 
Figure 6. Comparison betv.n:;oen the 
mean number of colonies of the 
fc,ut- most common species in Yc:.HrJZ j 

Reef and Lesser LameshLw B2.y RE-ef 
at 6 m. 



DISCUSSIONS 

No Fefer·ences of previous studies were encountered concedrni ng 
the total numbs~ of species present on the island of St. John. The list 
of 18 scleractinian species (Table 1} should provide valuable information 
for further studies. 

Community diversity is usually measured in order to determine its 
relationship to properties such as productivity and stability, or to 
physical characteristic of the environment CPielou, 1975}. 

Numerous factor may be important in controlling coral distr-ibution 
and species diversity. These include light, usually correlated with 
depth; sedimentation; temper-ature; wave ener-gy; plankton availability; 
frequency of mortality caused by storms or- tidal exposur-e and grazing 
by fish and urchins \Huston, 1985a}. 

In spite of the heterogenity of coral reefs, strong evidence 
suggests that predictable patterns of species exist along a depth 
gradient (Huston, 1985a}. Diversity (measured by species richness and/or· 
H') is low near the surface and increases to a ma>:imun at approximatly 
20 meters in depth \Huston, 1985a). 

In the present work, diversity incr-eased with an increase of depth 
at both sites (Table 2>. This increase in diversity was due either to 
an increase in the numbe~ of species <Yawzi Reef}, o~ to an increase 
in the number- of colonies (Lesse~ Lameshur Bay Reef, Table 3}. 

Changes in diverstiy with depth may b' related to the fact that 
some species, adapted to particula~ environmental conditions, are to 
become abundant in s-ome cc•mmunities ~eplacing and overgrowing other 
species. Some corals are adapted to differents depths such as 
oalmata growing in shallow waters. Although some differences can be 
estimated from Table 1 regarding coral depth preferences, a furthe~ 

study would be necessary in order to reveal any significant depth 
preferences for scleractinias growing in these areas. 

A remarkable difference~ however, is distinguished for the species 
At both sites 1 an increase in depth resulted in 

a decrease of living cover and number of colonies by tl· 
(fig. 1,2,3,4). This pattern may be the result of two combined factors 
(a} high disturbance in shallow waters due to wave energy and (b) 
disturbance increasing the chances of organisms becoming adapted to 



er-.. E·~-gy· cn-~ditlc{;~ -.. "'"r·· -:-··o L:"t.-t · +-
speciEs anu tln ... {'C'. bEcomi~;~J;:~;~~a~~~~~~a~:~:;:mi!:-:.fl<":· ,_u DVE·r-t;;;~row other 

;, .influenc;=· may also be r·elated to other- r-e'-"u1 ~"" r;>-.>""-<--<o. - ...J -- _, - ....J _.. ___ -.~~-ll',__ __ - t·y: 
lnue;: <.HtL! fH.\ff1ber- of snecie•-'. vier·.,.., f,._,,r·:-r-1' 't.·L·' b•· .:·I- -·t·~ ·-·~: ,. ..... , 1·- •· 'f _,_ 
. ~ r - - '4.-h-~ T>. .... 1::::" ~ .... d .l~L.il...-di y Ol.T erert{.. 
~~ Yaw~1_Reef when compar-ing the two depths. This suggests that the 
h1gh l1v1ng coverage in Yawzi Reef at 4 m, is due to cover dominance 
b.,.· fe~.o,~er species, ~o-.1hile mot-e species ar--e contributing t.o the hi living 
coverage found at the Yawzi Reef at 6 m (Table 2 and 3) 

On the other hand 1 the r-esults for Lesser Lameshut- Bav show that 
the number of colonies and the diversity index were found io be 
;:.::.J.·.::;,-1-~~.J-.;,-=.>1·,• r.:.l'.[:..-, ... -,-,L T'h.:- .. t "-h ..t .LL ,. • L. 
~,_~,._ .. =,\...~·--~·.i~t d..<T.~:, t::.'.IL. 1 L•=· sugges s 1..1aL 1..11e 11'•.tlng cover-·Ouser·ved 
in the Bay Reef at b m is due to different number of colonies~ while 
in Bay Reef at 4 m, this is due to a larger size of colonies (Table 
2 .ar:d 3}. 

A relationship between Millepora alcicornis and Aoaricia 
was found at the Lesser Lameshur Bay Reef. fr. agaricites number of 
colonies and percentage of cover. directly contrasts tl· 
growth (fig 3 and 4}. This suggests that when~- alcicornis does not 
grow in a pa~ticular place, fr. aoaricites takes its place to some 

ee. Further evidendence supporting this idea is the fact that tl· 
alcicornis is seing growing over A. agaricites corals; detected by ~­
al ci corni s te>:ture. 

M. annularis proved to be the major framework builder at both 
sites. M. annularis did not show any differences for preferential depth 
at either site. However, it was seen that less colonies contributed 
to the same living coverage in the Bay Reef. 

Sedimentation and water movement 

It has long been suggested that wave energy and reef geometry were 
the main controls of sedimerrtation on a reef .. Sedimentation, in turn, 
affects the distt-ibution of benthic organisms (Stoddart, 1969}. 

Porter (1972) discovered that cliff-edge zones have always higher 
diversity values than back-shelf regions. It has also been suggested 
that the most abundant coral growth generally occurs at the edges of 
steps v.1ere sediment drainage is most efficiant'J while the least gro{»lth 
takes place on level sites where sediments tend to gather <Gareau and 
Wells~ 1967). 

Sedimentation can affect corals by both setting directly on coral 
and thus interfering with feeding and/or photosynthesis, and also by 
reducir;g the amount of ~.ubstrate suitable for cor-al gr--ovlth (Huston, 
1985a). 

The results found in this study agree w~th the above mentioned 
authur- ,:Tables 2 and 3}. It is thus proposed that differences in 
cli···./er-~=:.i,t·y arid ccdTtffHJr::lt·y st.rt...u:::tLtre are ~t }"--eflectic~-, of sr~ditTsentc.1ti~:H-; 

and water ffiOVement. 
The significant redu~tion of living ~ov~r in the Lesser Lameshur 

Ba;i F:eef i::. most likely a result of the limited amount of har-d 
<::.~~tbs.t;--i::te available for- c:::n·-al gt-ovJth, while the ~~eduction in the nurr,ber 
of species and therefore diversity in the same site is certainly du~ 
to tt-te r1irt:-ct effect c_tf st·din~t:'r~ts. urt Ctfr"*a1. 



colonies were more abundant at the 
~t 6 ;;,. t·1~Jt.""J2··,/Et ti-le:i. ~.izt? ~;a~- =::.igr;ificar~t~l·i sfn.:-~11E·r tt-J.~r$ tt-tc~~~E~ 
found t the same place at 4 m. This may be explained by the fact 
tt-'}at ~-fi~~.ijners+~.+iu-·,"'""1 ..: - gerz:-:;,.,.- .... J"~·; · _. -t )t,, .._ 4r.l"""l.::::- , ~ . . -- -- .i"" • ic!• <=~~: ~ 1 n weeper· it.ia .:.er ·.~:;ust..on 1. -tc...Ja, . 
1h1s~ 1n turns may cause part1al mostality and therefore more colonies 
of smaller size at this site at 6 m. 

Many factors affecting the distribution and abundance of 
scleractinian corals in tropical reefs, as already discussed in the 
introduction. This study corroborates previous ideas on how 
sedimentation, location and water movement are related to the community 
Sc-tnJcture of n::·efs. FLu-ther studies should be done to focus on biotic 
interactior~s such as predation by corallivores and competition among 
corals. Othet- factors that provoke di stLwbance should also be considered 
as a way to predict if the intermediate disturbance hypothesis that 
forsees a higher diversity, could be aplied in the study and management 
of coral reef ecosystem. 
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ABSTRACT 

Page 1 

The fr-equencies of isopod parasites were observed in various areas 
of the Virgin Islands on six species of fish. The fish e>:amined were 
Mulloidichthys martinicus <yellow tail goat fish>, Flammeo mareanu {long 
spine squirrel fish>, Epinephelus striatus <Nassau grouper), Chromis 
multilineatus (brown chromis), Holacanthus tricolor (rock beauty>,and 
Haemulon flavolineatum (french grunt>. The study sites on the southeast 
shore of St. John, U.S.V.I., were Tektite, Coral garden in Greater 
Lameshur Bay and Pelican rock and Yawzi Point in Lesser Lameshur Bay. 
Sites on the islands Saba, Prickly Pear Cays <Anguilla, N.A.>, and Salt 
Island, B.V.I., were also briefly observed for parasite frequencies 
on the fish. It was found that brown chromis and rock beauties have 
a high frequency of parasites located on one or both sides of their 
face. Adult brown chromis had a 41.6Y. chance of having a parasite and 
rock beauties have a 42.1Y. chance of having a parasite if they live 
in the Coral garden. Soatfish, on the other hand, had no isopods on 
them in any area. Squirrel fish had a 6.7Y. chance of being a host; 
nassau groupers a 10.537., and french grunts 18.1Y. chance. There was 
a significant difference ( p < 0.005) of isopod frequencies between 
species of fish. It was found that the frequency of parasites on fish 
is independent of the site ( p < 0.005). 

I NTRODUCT I Ot.J 

Isopods,<class Crustacea) are very important in the ecosystem 
and ar-e adapted to a wide range of environmental conditions, terrestrial 
and marine. Most species are major reducers and scavengers of the ocean 
(Schultz,1969.p.10). They range in size from 1mm to 30cm. There are 
only a small number of isopods found in the Caribbean. Parasitic 
isopods are Cymothoids, six of these species of parasitic isopods have 
been named. Some of these parasites are species specific, or have only 
been found on one species of fish up to date. For example the isopod 
found on Squirrel fish is Anilocra laticauda. Some isopods are only 
parasitic as juveniles. Most of these are parasitic on boney fishes, 
but have been found on sharks, squids and s~~ates. They ar-e diecious 
and pr-otandr-ous. Yet some ar-e hermaphroditic. The hermaphr-oditic kind 
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determine their se>: by the order they arrive on the fish. Tt
1
e first 

one become~ the female while the next arrivals will be males. In some 
orders of 1sopods the males are so small that they live within the 
~emales and others are hyperpar-asites of the female. Incubation time 
l~ from one to two months. The larger the female the larger the brood 
SlZe she produces (Schultz, 1969). The brood emerges as free swimming 
larvae. 

The purpose of this project is to see if certain species of fish 
have a higher frequency of hosting a parasite than others. And to see 
if there are higher frequencies in different areas than others by 
observation and statistical analysis of the data. 

There are a few books on the identification of isopods which 
include material on their life histories and importance. 

METHODS AND MATERIALS 

The study sites were located in Lesser and Greater Lameshur Bays, on 
the southeast side of St. John, U.S.V.I. Data were taken at ·Tektite, 
Pelican rock, and Yawzi point three times each and Coral gardens five 
times(Fig. 1.).The coral gardens are located on the west side of Greater 
Lameshur. This data were taken from a large rectangular area running 
along the shore on one side and along the halo on the other. The width 
of the area was appro>:imately 15 meters long. The depth of the site 
was 5 to 7 meters deep. The most abundant coral in the garden is 
Montastrea annularis. There are many other kinds of hard and soft 
coral, a few sandy patches, sponges and a wide variety of fish and 
invertebrates. Tektite, just outside of Greater Lameshur Bay on the 
east side, is an area of steep cliffs up to 10 meters deep. There are 
more soft corals and sponges at Tektite that in the gardens, yet ~­
annularis is still the most abundant species. Pelican rock is a series 
of large rocks just off the beach on the west side of little Lameshur 
Bay. The maximum depth is 3.5m. Millepora, ~ annularis and Porites 
asteroides are abundant there. The rocks contain many holes and 
crevices. The area used at Yawzi point is a rocky stretch along the 
shore with much Millepora and algae. The depth varies from one to three 
meters. There are many parrot fish and damsel fish present. The depth 
of the sites at the other islahds was 10 to 25m. These sites were 
highly diverse in their morphologies. 

A visual census of i sopods on si >: different species of fish was 
tal~en during the months of March and early Apri 1. Observations wef"'e 
made using Scuba and snorkling gear. During the dives the same area 
was not covered twice to try to eliminate redundancy. 

Each of these fish have slightly different microhabitats, but all 
live closely together. In the same area of, for example, 2>:2x2 meters 
one might see all of them. The parasite is located on the head of the 
fish between the eyes or on either side of the face below the eye near 
the operculum. 
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Frequencies of parasites on each species of fish was found by 
dividing the number of parasitized fish of each species by the total 
number of that fish seen each dive 7 then they were averaged. The 
frequencies of each site were averaged separately. To see if there 
was a significant difference between the frequencies on each species 
of fish the G-test was used in a statistical analysis. Chi square 
analysis and the G-test with the Williams correction {Sakal/Rohlf, 
1981) was performed to see if there is a significant difference of 
frequencies between sites. 

RESULTS 

The G-test was performed with the average frequencies of parasites 
on each species of fish at each site to see if there was a significant 
difference of frequencies between fish species. It was found that 
there was a significant difference <p<0.005>. The null hypothesis 7 

different species of fish have the same frequencies of parasites was 
rejected. With the data from the Coral garden the frequencies of 
parasitism were found to be OY. for goatfish 7 6.7Y. for squirrel fish, 
10.54 for nassau groupers, 41.6Y. for brown chromis, 42.1Y. for rock 
beauties and 18.094 for french grunts. Chi square analysis was done 
with the G-test with the Williams correction <Sokal/Rohlf 7 1981> to 
see if there was a significant difference of frequencies between sites. 
It was shown that the frequencies of parasites at each site was very 
similar <p<0.005>. Here the null hypothesis was accepted, isopod 
parasite frequencies is independent of the site. 
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DISCUSSION 

The six fish that were examined were chosen because of their 
differences in life histories. Goat fish were selected because they 
are ground dwellers and scavengers. With their two specialized whiskers 
they move the loose sand around to find invertebrates hidden in it. 
Although isopods dwell near the ground at some point in their life cycle 
the frequency of parasites on goatfish is 07. This implies that ground 
dwellers do not have an increase in the chance of having parasites. 
Squirrel fish were selected for study because earlier observations 
indicated that they had many parasites. Afflicted fish were commonly 
seen, yet the frequency of parasite occurrence on them is only 6.77.. 
Cleaning stations are frequented by nassau groupers, as is commonly 
seen while diving. At these stations cleaning gobies and shrimp eat 
the parasites off the cleanee. This may be responsible for the low 
frequency (10.53/.) of parasites observed on this species of fish. This 
is probably the most inaccurate measurement because not many groupers 
were seen at a given time. which decreases th~ sampling size. Brown 
chromis school above high coral heads with blue chromis (which were 
never observed to have parasites}. They are a smaller, planktivorous 
fish and are· only seen in water 3 meters or more deep. They had a very 
high frequency of parasites (41 .67.}. Rock beauty are usually found 
at the same depth as the brown chromis and hover near a quick get away 
in the crevice of coral. These fish are also solitary, unlike the 
chromis. There is a 42.17. chance of any one Rock beauty hosting an 
isopod parasite in the Coral garden. French grunts live closely to 
squirrel fish. Some are found in large groups, 20 or more, or they 
can be found alone. The parasite that afflicts them is reddish in 
color. They have an 18.17. chance of being a host. Some species of 
fish are more readily found than others because of their habits and 
niches. 

My results and calculations support well the hypothesis that 
certain species of fish are afflicted more than others with the 
parasite. The 6-test shows that there is a significant difference, 
p<O. 005, in the freq~ncies of the parasites between the si>: species 
of fish averaged at a given site. This may be because some fish are 
more susceptible than others due to their morphologies or life cycles. 
Perhaps some are cleaned more than others and perhaps some have a 
natural immunity or defense mechanism against them. The coral garden 
sample is most likely to be the most accurate because it was sampled 
five times instead of three. The coral garden results were used in 
the Chi square analysis against all the other sites to see if there 
is a significant difference of frequencies between study sites. The 
calculation shows that there is no significant difference, in fact they 
are very similar. The null hypothesis is accepted: The frequency of 
isopod parasites on fish is independent of where they are located. 

In conclusion the data and calculations support the hypothesis 
that there are higher frequencies of parasites on some species more 
than others (p(0.005}. The highest frequency of parasites was found 
to· be on rock beauties, 42.17. and on the brown chromis, 41.5Y.. The 
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lowest frequency was found on the yellow tail goat fish, 0%. The second 
hypothesis was that isopod frequency is dependent on the site sampled. 
This was found to be false. The frequencies recorded at the five sit.es 
in the study were not significantly different, p<0.005, than those 
measured in the coral gardens in Lameshur Bay, St. John,U.S.V.I. 
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