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SESTRADT
This study is a follow—up to the project started in November,
1784 by Jonathan Yoder in the School for Field Studies. Sometime

between late July and mid-September, 17985, 2 large area of primarily
Montastrea annularis was damaged by the impact of & boat anchor.

The large coral heads were broken up, damaging much of the coral

and creating new surface area. The anchor scar iz looated off Yawzi
Point in Greater Lameshur Hay, 5t. John, U5VI The Yoder study

in 17846 guantified the colonizing organisms %Dund in si® guadrats
within the damaged area. The present study found some new organisas
growing on the broken up substrate as well as continued growth of
the previously recorded colonizing organisms. General observations
of the site include increased algal growth and an increase in
abundance and diversity of other species present.

INTRODUCTION

Ornice a coral has bheen damaged and new surface area exposed,
slgae guickly cover the bare subsitrate. I¥ left undisturbed by
herbivoree 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 swvivorship
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 guestion consiste primarily of Montastres
annularis, with some Porities gorities. Montastres cavernogsa, and
gorgonians {Yoder, 19286). The =car is approsnimstely seven meters
deep, located off Yawzil Point with s compass bearing to Yawzi Point
of 3102 and to Cabritte Horn Point of 1&0°, shown in Figure 1.

The first survey done by Yoder in December of 1984 took place
threse months after the damage occurred. At that time, fAgaricia
agaricites was the only new scleractinian coral to colonize the
area. 1he present survey was conducted approximately seven months
efter the corasl was damaged in order to document the regrowth which
has ocoourred sinte the last study. This study, 1f continued over
time, will show how guickly the area iz recolonized and the
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Drawing Key:

1. Montastrea annularis
I cm» 2 cm
2. Pictvota sp.
S. purple coraline algae
4. orarige boring sponge
5. Briarium ashestinum
i1 om long
&. Btenorhynchus seticornis
7. Atrina rigida
2. orange coraline algae
7. dead finger corsl covered with algae

Figure &: [uadrat D off Yawzi Point in Greater Lameshur Ray,
St. John, UBVI.
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Prawing Key:

1. Montaestrea annularis =
2. Agaricias agaricites 4.
I % ow circumference S

a) T cm»n 2 cm 7.5 cm
B 2 cmow 1.5 om & Cm &
¢y 1.5 cm xw 1.5 cm 4 Cm I 7.

g} 3.5 cm xw 2 Ccm ? om
) I cmx 2 cm ? cm 8.
£) 1. % cm x 1.5 om S ocm 2.
g} .5 cm» .5 cm X cm 10.
Yy 2 cm x 1 om S om 11,
i} T ocmox 4.0 cm 12 cm 12.
Figure 7: BOuadrat E off Yawzi Foint in

5t. John, USY

Dictvota sp.
fhodactis sanctithomae
Gymnothoraz moringa —
spotted moray eel
orange boring spongs
Briarium asbestinum

7 om long
Funicea sp. —
Lima scabra
purple coraline algae
vellow tunicate
Millepora sp.

=

2.5 ocm long

Breater Lameshur Hay,
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Drawing Key:

i. Millepora sp.
2. Agaricia agaricites

I uwow circumference
a2 f cmw 1 cm 3 cm
Y 2 cm 2 1 cm & ocm
c) 4 dm » 2.5 cm 11 ©m

purple coraline algae
foanthus sp. - white form
sclitary tunicate

tubs blennie

EBartholomea annulata

A B I
L]

Figuwre S: Buadrat F off Yawzi Point in Greater Lameshur Bay,
St. John, UBVI.
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IN LAMESHUR BAY, ST. JOHN, U.5. VIRGIN ISLANDS

fAdam Bortz
School for Field Studies
VIERS, box 719, St. John, UBYI CGEE0

fApril 26, 1787

ARBTRACT

The dimensions of four sponge species, Ectoplasia feron,
Spirastrella spp. ., Ircinia strobilina., and Spheciospongis vesparium,
were collected by measuring the maximum length by width by height of
each individual sponge. This wes repeated at four different sites,
one high energy area and one low energy area, at both Tektite and
Cabritehorn point. The relative amount of water movement through each
=z1te was calibrated by using claod-cards. The area that contained the
clod-cards with the highest mean weight loss to control weight loss
ratio was the habitat with the highest water movement, and =so on down
for the other three sites.

Smaller encrusting sponges are better adapt for inhabiting aress
of high water movement while massive sponges are more adapted for
inhabiting areas cof low water movement. Some sponges show intraspecies
phenotypic plasticity, most notably Iricinia strobilina. This sponge
developes a morphology like that of other encrusting sponges in areas
of high water circulation and a morphology similar to that of the
massive sponge’s phenotype in areas of low rates of water circulation.
The ability to have a varying morphology gives the sponge a greater
fundamental niche; and therefore, the ability to occupy & wider range
of habitats than itse competators.

INTRODUCTION

Ectoplasia ferox is an encrusting 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 texture and orange in color.
Spirastrellas spp, or more commonly called the "blood-shot eve,” i=s
fleshy red in color with & smooth swface texture. The "viens," ridges
that emminate out from the ossicles along the surface, give the sponge
its nickname. Unlike Ectoplasia ferox, Spirastrella spp’'s ossicles
seem to be placed around the sponge in a random pattern {Bortz, pers.
obs.)., Ectoplasia ferox is also classified as an encrusting sponge
{Barnes, 1980). Iricinia strobolina is a massive sponge, black in
color, and has a rough surface area that is covered by large, spike like
connules. Spheciosponglis veEsparium, the "logoerhesd sponge,” 1= aleso
a8 massive sponge and is generally the largest in size of all the
atorementioned sponge =pecies.

These four species were the sponges used to test the hypothesis
that smaller, encrusting sponges are more adapt at inhabiting areas
of high water movement while larger substrate sponges are more adapt
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at taking advantage of areas with lower water circulation rates, Ersci
sponges can not survive in high water energy zones because the water
movement will break the massive sponges off at their bases (Wulff,
13845 .

In addition, these sponge species were also uvsed to test a sscond
hypothesis that sponges have the ability to alter their phencotypes in
garly phases of developement in order Lo be more successful and
pfficient i1in its use of existing currents to aid in viscous entrainement
and filter fesding abkility.

The research was completed at the Virgin Islands Ecological
Research Station located at the western shore of Lameshur Bay, 3t. John,
U.5.¥. 1. Two locations were used, Tektite and Cabritshorn point. These
twe locations are relatively =imilar in appesrance, with an abundance
of fiora and fauna. Two sites were used in order to increase the amcunt
of replications of observations and data collected. Each location begins
with a rock wall that extends from the occean’'s swface down to about
=ixn meters in depth. Then a gradusl sloping of the substrate increases
depth to fourteen meters at Tektite and twenty meters at Cabritehorn
pointy which is the end of the fringing reef. The deeper depths were
incliuded because larger erect sponges ccocuwr more freqguently on flat
surfaces on the ocuter slope between 20 and 25 meters {(Vacelet zand
Vassewr , 19775.

METHODS

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

Initially, the relative amount of water movement at the sites was
estimated by its proximity te a surf zone and by the presence or absence
of a current or surge as observed while diving off SCUBA. In prder to
to get a more accurate measurement, clod-cards were made and placed
{Doty, 1971). These disscive i1in sea water at a rate that 1= comparable
to the amount of water movement over their surface.

Fow clod-carde were placed and secured to the substrate next to
the sponges studied. These were left for 48 hours, recovered, dried
for 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 contreol clods, the median for the site calculated,
then scaled from higheslt to lowest with its group agzinst the other
clods from the other sites. The group with the highest mesan weight
loss were in the area of highest energy, and so on down through the
sites. .

Alsp, at each smite, lhe abundance of Ectoplasias feron. Spirastrella

Sphix, ircinia gtrobalimal,and Spheciospongia vesparium was noted and
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each sponge’'s maximuam lsnagbt by width by hieght i{distance it extends
cutward from substrate) was recorded. Obssrvations were also recorded.,
fAny major intraspecific phenotypic plasticity between the two high wave
energy zones and the low energy zones was specifically looked for.

Any significant difference betwesn the overall morphologies of the
sponge of one species as comparsd to the sorphology of the came species
ipcated in a site of contrasting water circulation rates was recorded
and the differences in sorphology explained.

RESULTS

The weight decrease of the clod-cards are given in Table 2. The
mean weight loss of the clods placed at & given site minus the mean
weight loss of the control clods gives the dissclution rate (D). The
highest D walue corresponds to the site with the highest water sovement.
The list of =sites, in decreasing order of water movement, was
Tektite-shsllow, Cabrite-shallow, Cabrite-deep, and then Tekiite-deep.
The D values are alsc given in Table 2.

For sach speciecs the maximum 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 strobilins was significantly higher
at the two low energy sites {(Table 1}. Spheciospongia vesparium was
not found at either of the two shallow, lower energy sites. Ectoplasia
feror was not found at the deep, low energy site at Cabrite.

The mean height of Iricinia =stobilina in relation to the relative
amount of water movement (D) occcuring at that site showed & dramatic
increase {Table 3). Spirastrella spp, Ectoplasia ferox., and
Spheciospongia vesparium were the same population and showed no
dramatic increase in heights over the two habitats.

DISCUSSION

The +irst hypothesis, that smaller encrusting sponges are better
adapted for inhabiting areas of high water movement, whilst massive
sponges are more suited for areas of lower water circulation rates,
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 & good indication of the sponge’s
morphology. The higher the mean height the more the sponge'= volume
increases. The other two 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 reszistance to water
movement and height daid.

Sponges do not extend upwards from the substrate in areas of high
water movemsnt. The encrusting morphology is better suited to the
turbulant habitats bhecause less sponge swface area (s nesgded for
viscous entrainment and filter feeding. Also, according to fiuid
dynamics, the smaller amount of swface 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, I+ the sponge
mroduces 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 order to have a high chance of
survival the sponge must remain attached to the substrate, thus, an
encrusting mowpbhology in high water energy zones is the most
advantageous morphology.

The morphologies that have greater volumes are better suited for
areas of lower water circulation. Their larger volumes can maximize
the available cwrrent. More of the erect sponge’s surface area is
extending into the water columr and creating drag. The extra drag
increases the massive sponge’'=s ability to generate a surficient amocunt
of internal water flow. Enough internal current must be crested to
enablie the sponge to filter feed and expell wastes sufficiently.
However ; the massive phenotype would not survive in areas of high water
movement becavse of its resistance to water currents. It would
eventually be torn from the substrate. it is therefome ressonable to
state that erect phenotypes are not found in high water energy zones
because the erect morpholegy is incapatable with a turbid envivronment.

The second hypothesis, that some sponge species show phenoctypic
plasticity in order to maximize the ability of the individusl 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
3.7 cm. In areas of lower water movement its morphology is completely
different, having a greater volume and being spherical in shape. The
sphere shape aids 1, strohilina in increasing drag, and therefore
increasing internal water circulation. The change ocoured because the
individual _I. strobilina realizes the conditions pf its habitat when
the young, growing colony first attaches to the substrate. Intraspecies
phenotypic placticity then enables I. strobilina to producre the most
advantageous morphology for the given habitst. & supported hypothesis
on how I. strobilina realizes wether it should adopt an encrusting or
macssive phenotype can not be drawn from this set of data. However,
the data from this project provides a solid starting point for futwe
proiects in that it reveals I, strobilins’'= phenotvpic plasticity and
under what conditions the two phenotypes found.

Why phenctypic plasticity was not observed for Spirasirella SO0 .
Ectoplasia feroy, and Spheciospongia vesparium is not known. The amount
of sites studied might not have besn enocugh to recogrnize cther species”
patterns of itraspecies phenotypic plasticity. Or, the sponges could
have exhibited phenctypic plasticity but were sither overlooked or
regarided incorrectly as a different species. Or, I. strobilins is a
special case, different from the other sponge species studied. I in
fact I. strobilina is special,; then it can successfully inhabit = sach
broader range of habitsts than it=s sponge competators.

If it is assumed that only I, strohilins posseses intraspecie
phenotypic plasticity then two hypothosis’ exist to why other sponge
t

species do not exhibit phenctypic plasticity as well. One, phenot
plasticity is a new abhility for sponges and anly I. strobilina has



E s PO — . - b TR IV . I e RN B o o | o o
How bz Sﬁti?ii}tﬁ piotriboetion and Mo {;ésu} oGy FE(QE' o

Jity at present. O, two, that the cost to benefilt ration of having

=hi
phenotypic plasticity i= too bigh to make it adventageous for other

spongs s=pecies to adopt 1t.

In conclusion, encrusting sponges are better adapted for areas
of high water movement, massive sponges are better adapted for areas
of lower relative water movement, and 1. strobilina exhibits
intraspecific phenotypic plasticity. I. strobilina’s morphology is
that of an encruting sporne in high water movement zones and that of
an erect sponge in lower water movement zones.
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THE EFFECTS OF WATER MOVEMENT AND SEDIMENTATION ON CORAL REEF
COVER AND COMMUNITY STRUCTURE IN ST. JOHN

Trudy M. Cameron
S5chool for Field Studies
VIERS, Box 719, St. John, VI Q0830
fApril 24, 1987

ABSTRACT

The structure of coral community was studied at two sites on 5t.
John, U.S.V.I. Percent of live coral cover was signifcantly different.
At a high sediment area vs. a low sediment area, coral coverage was
55.2% in the high sediment area and 31.7% 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. HWater
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 (Lova, 19768).

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
antd 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, 64=45°W. Fringing reefs develop along the present shoreline
of the island, where reef platforms extend S0-200 m offshore. The site
of this study was Yawri 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 cm. 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 coentribution 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 (1272) (in Loya, 12764).

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 S 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 1Qcm 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 60l and weighed.
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fi 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 alcicornis 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.1,
Species Species ¥Y.P.4. Y.F.6. L.L.B.4. L.L.B.&.
Code
Montastrea annularis Ma dom. dom. abun. dom.
Porites astreocides Fa abun. abun. com, com.
Agaricia agaricites fa abun. dom. abun. dom.
Millepora spp.. M dom. abun. dom. spor.
Montastrea cavernosa Mc COfM. COMm. - rare
Porites porites Pp com. com. SpOr. SPpOr .
Siderastrea siderea Ss com. com. sSpor. com.
Diploria clivos Dc rare rare - -
Diploria strigosa Ds rare SPOr. - -
Diploria labyrinthiformis DI spor. cCom,. rare rare
Colpophyllia natans : o rare SpOr . - -
Eusmilia fastigiata Ef - rare rare -
Acroppora cervicornis Ac rare - - -
Meandrina meandrites Mm SpOr . SPOr. - rare
Dichocoenia stokesi DS rare rare - -
Dendogyra cylindrus ds rare - - -
Favia fragum F+ Spor. rare - -
Siderastrea radians 8r - rare - rare
Madracis decactis MD - rare - -

£ Inder for relstive abundance of corals: Average nusber of
colonies per transect (10 &) ic between Q.1-1.0 = rare;BL.1-2.0
= sporadic {spor.ly Z.1-8.4 = common {com.); 4.1-7.0 = abundant
{abun.}y 7.3-11.¢ = dosinant {dos.).
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Table 2. The average values of variou

s statistics (per t
calculated for Y.P. and L.L.EH. per transect)

{Standard deviations in parentheses) .

Location Depth $ 3 1 % living cav;;-cf total cover of:
e} transects species cover 4 most cosgon  Ma Fa ] N
Species
¥.0, 4 ] HLTE .03 40.94 4.5 .29 g4 19,5
ih§) (.97 {418 (0,93} {1.78) (4.8} {1.99)
& 4 13,25 5L3F &1 .18 B.79 11,83 B.30
(.96 {1.88) 12,28} 5,59 (3,58 (2.80) 10.53)
I 5 4 7.00 .8 8 38,07 28.5%% 9.35 7.3
{0 16.75) 3.0 13.85) 16.89)  {0.42) (D.83)
& ] 8.00 .48 87.5% 39,32 L%t 18.50 6,54
tHiH {1777 18.94) 16,491 (1,62} 13.32) {2,571

Table 3. t-—tests conducted on the average values of Table 2. between
four possible combinations of the two sites of study.

Average values # % % living cover of total cover of:

tested species cover 4 most common Ma Fa Aa M
species

Y.P.4. vs. Y.P.6. * * * NS NS NG *¥

¥.FP.4. vs. L.L.B.SG. * 3% *% * % * 3% NS NS *

¥.P.b. vs. L.L.H.6. *¥ * * * NS * *

L.L.B.4. vs. L.L.B.&. NS NS * NS Ns *H *¥*

¥ p < 0.05; *% p < 0.01; NS p > 0.05.

M.annularius contributed more to the total living cover at L.L.E
{t—test p < 0.01 at 4m and p < 0.05 at é6ém). Millipora also contributed
more to the total living cover at L.L.B. than at Y.P. {t—-test p < 0.03).
As seen in the figures, Millapora spp. also displayed a larger percent
contribution at shallower depths 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, A.
agaricites, Porites astrecides, and Millopera together contribute G7%
to Y.P. reef and 70% 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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gab}etﬁ. Qverage)size of the four commonest coral species { +/~ standard
eviations } at.X.P. 4 and & meters and at L.L.H. at 4 and & meters:
number of colonies measured in parentheses. i

Species Average size i(cm) T TTTTT oo s s
Y.P. - o - L.L.B, T
3 m - & m - 4 m & m
Ma 14,.34+/-2.16 12.18+/-1. 65 21.59+/-3.89 12.89+/-1.91
(38) (4&) (23) (41)
Pa 7.90+/-0.79 7.354/-1.47 9. 65+/~-2.21 8.08+/-1.72
(27) (25) (10) (10)
Aa 6£.394/-1.19 &.846+/~1.40 6.68+/-0.70 5.164/-0.63
(286) (39) (18 (38)
Ma P 16+/-1.19 b6.864/-2_ 45 10.124/-3.13 4.88+/~1.75
(49) (27) (Z7) (8)

As expected, water movement at YP was significantly more intense
then at LB ( t-test, d=5, p < 0.01). Alsa, sedimentation rates at
LLB were higher then at YP. That is, LLB collects sediment at a rate

of 9.6 mg/cm®/day, while YP collects only &.4 mg/cm®/day.

DISCUSSION

Many authors assume a direct relationship between high
sedimentation and low productivity of corals {Loya, 1976 ). However,
mortality may be prevented in the presence of sediment settling if the
coral displays sufficent ability to prevent burial and subseqguent
mortality (Loya,1976). Montastrea anpularis is known to be a dominant
reef builder in many Caribbean reefs (Stoddart, 1961). But, with its
small calyx size and lower calycal relief, it is a poorer sediment
rejector then M. cavernosa {Lova, 197&). Loya {(1972) suggested that
M. 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 M. 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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_ Fikewise, Agaricia agaricites with its small calices and few septa
is Sa:d.tp be able to reject only fine sediments. In the present study,
A. agaricites was found to be one of the four most common species studied

at each sitg.'The high occurrance of these two species (M. annularis
and A. agaricites) suggests that sedimentation may not be so intense

so0 as to prevent the growth of the said corals. Loya (1976) found
sedimentation to occour at a rate of 15mg/cm®/day at his high sediment
site and 3mg/cm®/day at his low sediment site. His findings were
considerably more significantly different. Also Loya (1978) 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 {(Z3.5% and 26.2% at YP ; and 31.8% and 39.3% at LLR) {(Table 2.)
However , while this species contributed more to the total percent of
total living coverage at LLRB, there was considerably less total cover
at this site then there was at YP (31.8% and 57.04 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 alsoc 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 5. siderea was found, in the present study, to
be a common species at both the high and low sediment areas.

Loya (1974) suqggests 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 YF
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 LLR 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,
¥FP 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 {(1974).

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
competition for food material and/or sunlight and an increased surface
area will translate to an increase in nutrient consumption. Finally,
as discussed previously, 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 expected 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 astrecides, two of the most
common corals present ( Table 1.) both show an increase in size and
thus, a decrease in surface area. Agaricia agericites 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
enocugh to have an appreciable effect on coral growth.

Loya (197&6) suggests an additional 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 guestion of which environmental factors have the most

marked effect on coral coverage.
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statistically analyzed due to high veardiabkility of the dats points.  Yet,

crf e
s to foaod, T oveerd g Qn@&r l1iwed

net yet

whal dalts was collected sugy i that there may be a Tation betweesn
time and substrete.  Anobber ture of S, g that may have a role
in determining & sucoessful dindividual is a protective spibe projected
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AHBTRACT

The effects of mangrove swamps on the size of reed fish
popul ations was studied in two bays located on the southeastern shore

Foputagtion-sanples and the. number.of

of 5t. John, U.5.¥.1I. Adult and juvenile populations were
sampled for Hsemulon flavinoleatum, Ocovyrus chrysurgs, and
Mullgidichthys martinicus at both Lameshw and Euwropsa Bays: the
toraer containing & mangrove swamp at the head, the latter; not
having one. it was hypothesized that & bay with & mangrove swamp
might potentially have a greater total population of fish s=
well as a sealler djuvenilies adult retio than 8 comparable bay
without one. Results from esither of these studies indicated
that the only significance was in the difference between Q. chryswus
populations within the two bays (G.O001{p{0,005); BEuwropa Bay
artually having none. This indicates that for- thi=s species the
mangroves may have an impact. An examination of fishpot contents
revealed that fishing at current intensity within bLameshar Hay

probably has no real drastic impact on the levels aof reef fish
populations.

INTRODUCTION

There is currently a large controversy over what factors
determine reef fish population size. There are intrinsic
as well as esternal ecological factors involved. The important
intrinsic factors, from within the population itself, includes
survivorship and fecundity. #Hnother is reef recruitment, or
the numnber or proportion of juveniles accepted intoc an existing
iocal population. This recrluitment may be limited o depesndant
on adult interactions. {fnderson, st. al.., 1780)

There are external scciogical factors which mayv be
considered important, because they are succeptible tc man’'s
impact and are often overlooked by resource managers as being
significant. One is the existance of & specisl environmental
condition, separzte form the ecosystem in guestion, bul plaving
an integral role in facilitating the success of resf fish
populations. One environment, often altered by man’
activities are mangrove estuaries. These mangroves reprs
sanctuaries where the juveniles mature and may find f
oredatorsz.

i

— s e I o L . - }
Fishang may alzno have sn ispact on fish populalion, by

reditcing the number of adults in certain resef fish comunities.
The types of fishing are by hook and line, netting, o by fish
traps. Different types of fishing may have different intensities
of swlectivity and impacl.
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ot et e = i e impant of ~ the mangroves,
tes guestichs aliesmpted to be answered ars: 1) Is there
e g gy s b - o nge e } )
Greaver comparative size in populations of resf fich in a by
with & mangrove swamp as opposed to one where thers tsn LT 2
L %S . . B o
What 1 :

& the gproportion of Suveniles in these comunities”T

METHODS
ihe popalations of three differsnt specics of fish were
sxamined- the yellowtail snapper {(Qovrus chrwcur 1=}y French grun
(Haemulon flavinoleatum), and yellow goat+i iMulilaigdichthys

martinicus). These species were chosen because sarlis
obeervations disclosed that juveniles of these existed in large
number in the mangroves. The populations were compared in each
of two sites— Greaster bLemeshuwr and Euwropa Bavs. Greater Lameshua
contains a mangrove swamp wheress Furops Bay does not. Lameshur
Bay is also relatively sheltered compared with Euwropa Bay.
Censuses for each were taken inm an area apporsimatesly SOm long,
extending from the rocky substrata near the shore of the bavs
in depths of approximately Zm ocut into the halos, over the patch
reef at esach site. Juveniles were defined as being less than
om for all species. Four replicates were done for each bavy.
FThe main fishing pressure in tameshur Bay is primarily from
three fishpots maintained by a local resident. On a few
ocrasions, the contentsw of these fishpote were examined, and
the rate of capture of species caught was determined. This
munber 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-te
for significant differences between sample means was caiculated
for sach of the species. UOnly one of the three, 8. chrysurus,
showed a 51@u3§1¢dnt diftference between the populations in the
twa bayz {table 1}.

The proportion of juvesiles: adil oFr Eath SampiE was
alsc determined. & chi sguare test was utilized in
examining a posible difference in these ratios between Lameshur
and Euwropa Rays. These ratios could only be compared for H.
t+lavinoleatum and M. martinicus dus to the absence of 4.
chryswus in BEuropa Hay. The juvenile: adult ration for these
was not signiticantly different for esither populstion {table

2.

n
iy

3
.

o

1

The sample catch of fish in three fistpots in Lameshur Bay
or: the two dates obsereved bore little resemblance to one
ancther , in terms of both nusber and species caughit. & sSummary
of the contents is listed in tabhle 3. Frow the nature of the
provability of capture, it iz difficult to asceritain an accurate
extrapolation on & anmsal basis. A0 estimation was determined
by averaging the samples and projecting this figure of weskly

¥

=t




table {. The sample means for £ist 1
SR =4 = -4 & = _ k. T = P OOE
. e = il & means Or vish oopulations i twn Gavs on
[ S 1 1
1 FONITIS NN
. SR 5 AY i
."“‘z p— e
2 ERY AL § LSy 4 e P - . - . -
. chrysurus 13,75 0 5.58% SO0 pd D 005
3 — R N -r n =~
21l o= 2 = i =4
H. tlavinoiestum R 27.5 G.974 It DA T
i DR A T b Ain By g R Tou 3 & a d "
Mo martinicus L A o8 —~1.235 L OSETn, 10
- 2 fmd - - - .
tabie 2. Contingency tables for two fish species’ juviadult

-
ratios in two bavs on 5t. John

H. flavipnoleatum

Juvens: les adults
Lameshur i1 22.75%
Europa 5.5 24

M. martinicuy

4]

juveniles adulte
fameshur i.5 231.25
Europsa 2.75 2F.TE

table Z. The contents of 3 'FiS}!"JCCtS in Lameshur Bay, 5t. John
¥
on two dates.

3510/87 4711787

stoplioht parrot
long-spined squidrrel
sauCEreye porgy
Diue tang

peacock flounder

schoolmaster !
SaBCEFEYE DpOrgy
stoplight parrot
yellow goatfish

bt be b)) O
Lol O B S IR VT B
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catch aver an entire vear. This resulte in the range of
snpyodimately U 150 caught cer annum. )
DISCUSSION
it 15 inferred that if the mangroves wers p;w;in& a large
role in the stabilization of resf §i i
expect population to be larger in a y ab
gexnisted. However, this may not necessarily be th cass and may
only be partially significant for O. chrvysurus It is alsc posed
that i a bay that has mangroves compared to one that does not,
the ratic 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 H, flavincleatum or M.
markinicus
Regardless of the findiﬁgs. the mangroves may still be
important for Juvenile poouliations. They appesr to represent
a zmanctuary where iney can hide from predators and find 2 wide
splection of tood from the nutrient-rich habitat. However; the
area and vblume of water within the mangroves in Lameshur HBay
"

-
represents a relatively small proportion of the entire bay.

in the fishing study, it is interesting to note that there
might be a areater freguency of transient species being caught
in the fishpots than the reef residents. This may he likely
because they are placed in the grassbeds just outside the halo,
=3 it is obvicus 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 freguencies
in Lameshur Bay will be within sustainable yields per annum.

More study is needed for each of these cobeerved factors.
A wvariety of different impacts was overlooked, including
itntrinsic factors within the population as well as other exsternal
ones. Survivorship and dispersal play roles within the
compmunities. The absence of 8. chrysuwus from Eurocopa Bay may
also be bercause of sediment turbidity— this bay 1s much more
exposed than Lameshur. To really determine how significant the
impact of the mangroves is, one might do a time series study
nf the rate of turnover of juveniles from them. Anothers
possibility iz to eramine wherse these ijuveniles are being orn-
if they in fact migrate thelre as larvee or if adults might be
spawiing there. I¥ the latter were thse case, than the wangrovss
are wery important. More replicates were needed of fish catches.
if¥ these catches are in fact representing a random variable cross
sample of the species found in the bay, then one might also do
& time—series analveis of diversity and richness and determsine
if this is constant or if come sSpecies are deECrEBasiing. Iny
getting & mwe accurate picture of mach of these factors,
FESOUrcE managers can plan for the long runs.
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Strombus gigas {gqueen conch) is & large sarineg snail which inhabits
argas stretching from Bermuds asnd Southern Florida to asreas throughout
the Caribbean Islands. It is found at depths ranging from oniy a
fev inches of water down to 78 meters {Randall, 1244). it 1=
generxlly found at shallpwer depths {(6-30m), however, due to light
restriciions and reduced or absent plant growth at deeper depths It
seemns to fesd on the epiphyiic algas found on Thalassis and sandy areas,
wuEing = L i graze {FRchertson, 1%951).

nt food source for the people of the
Car Recently, conch 1 g has incress
o conch meat amarket in the United Stat
{ reased sxuports have led to & drastic
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APPENDIX

Tahle 1 The means and standard deviations of total hite
rates/min for Acanthwrus coerul eous

small solitary large solitary
»w # bBites/min 31,5 1X.4
Sd 12,12 10,34
emall indwvidual/ large individual/
school schonl
» # bites/min 47 .54 446,834
Sd 10,13 P.92
m-
sol
so} i
——
40}
_J-" st—
3(‘\:.5/m'sn .
o b
10 4
179 ‘
Setidary Qemoet Salikary Semoal .
‘ . Bor = ¥ Standacd
SM 0\\\ L Grse DQV(Q‘“O‘\

Fiawe. L # of Bies tokensyStmal and Lacqe
Acardhurss cocruleous (sotidacy ¥o Scnoding individual)

Senall
%\Chry i’ét’ks/m‘w\ EYEY Lar
Sd P S“”‘“’Y x 6i.+€‘.>/m'\v~ 1.4
Caq Sa 1634

-, . . )
Scwool X bides /min 4704 Stheol T 4ikes frmin Ub3*
5d s oay 94 Q.07
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i} Spire fength =. Body Length.

When taking messurements of oo n our survey, both spire length
and body length were recorded. Sp length ranged from 3.9 cm to 17

cm oantd body length ranged from 7 om to 24 oo, In sampling, it was found
that for a given spire length, there was a wide range of possible body
lengths. Figure two shows spire length ws. body length. Because of

the inconsistency of spire measurements, body length was usesd to map

and compare conch size.
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rution and Density of 5. gigas in Greater Lameshur Bav.

There were two main areas to the conch bed in the bay. The bay
was divided by first mapping the bay and then by noting the two separate
Aress f fzgh ﬁensity. The southern portion was found to have 87
&6%) and 45 harve=tahle conch {348%) for the 1280 & surveyed.

éenslty of 4.5 juveniles/ /180 12 and 2.3 harvestable /100 m=,

rthern portion izsss figure 3a3-3b) was found to have 269

189%r and 32 harvestable conch {113 for the 14685 o suwrveved.

gensity of 16.2 juvenilies/i00 m2 and 1.5 har LT e
~Jguare ansxlvsis was done to =e2 i+ ths numbs

ot harvestable conch Iin the northsrn and s

tiy difterent from suipectations hassd o th roapt s

£ they were svenly distributed over the two sg table
was Caloulasted Lo be 125,82 with one degree of o . 0T,

- - PPN L W Py T - e N b N P f o 1 L
ELILE THF Ohng BLrveyess SO ,,si'_s;u.un--wﬂ WEE T AnE Lo
E + e il -, P BT Wy o o o e - - oy o o~ A o
e 185.& Tm. rwix gistinet size classes were not found: instzaed thers
- PR, S 4 ot P gl o s - S b SSRGS v — e & o s mem ;. N 7
wasw & uanrsodal distribution of body 1 ENGE0 Biaw Lak o vigare St .
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linely, these conch have migrated to desper wa
S
g

er
=¥ Tektite, Cabritte Horn Point, and beyond. Bueen conch
have been shown to migrate seasconally {(Heese, 197%). They alsoc migrate
within & "home range” wheh not in sexsonal migration. The size of thse
home range is small for juvenile conch and becomes increasingly large
a= the conch grows. The difference in the number of larger conch this
spring may be dus to a seasonal migration of the largesr conch, or &
normal migration to a different area of its home range. The juveniles

may also be migrating but their home range may not extend cut of
Lameshur Bav.

The variation in the number of juvenile and harvestakle si
irs the two areas is significantly different. {42 = {25.8; p .
The substrates of both of these areas was varied. Higher densities
of bhoth iuvenile and harvestable size conch were found to ke o
substrates which were & mix of bare sand regions and Thelassia (Anits
gt - 19875 .

5. gigass migrate to shallower water to spawni{Fandall, 1744}

& conich

™y b
oy
9]

northern conch bed may be the egg laving region and therefore the region
* igh soe of Jjuveniles, #H= the conc
ciose to jhe hslo {they ars no
out to deeper watlsr,.  The soobhs
gration from shallow to desplter wsisr.
=3 thern conch bed is in an ares which is sspossd to oz 1ot
of coral regions along the edges.  Juveniless were not generally found
ez the halo aresas. This may be dus to predation. Oetopus, Queen
triggesrfizsh, =spiny lobster, and other resf-dwelling predsato may brawsl
to the sdgs of the grassheds for fesding, snd the juvenile conch sre
much sasier to crack open than the larger sizsd conch.  The noerthsrn
CONCh hed, on the obhor hand, has less ares eupnsed to the coral and
zx higher percentage of juveniles.
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Conch Size Class Frequencies
of Jtrombus gigas

' April 1887 Nov, 1566
size (cm) frequency percent frequency  percent

7 1 0.21

8 3 0.64

9 2 0.42 3 0.37
10 5 1.06 a8 12,13
11 10 2.2 169 20,92
12 57 12.08
13 119 25.21 126 15.5
14 112 23.7% 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 b 45 80 9.90
20 17 3.60 39 4,83
21 12 2,54 ‘
22 ’ 5 1.06 9 1.1
23 5 1.06 1 0.12
24 1 0.21

Total 472 100.00 . 808 100,00

Table 2. Strombus gigas size frequency and percent found in
Lameshur Bay, St. John, USVI.




Juvenile harvestable total in

southern 2
£3 each area
section observed 87 45
expected 192,.2 41.6
X° 57.6 0.28
northern
section observed 269 32 301
expected 163.8 35.4
x2 67.6 0,33
g ool
total # observed 356 77
x2 = 125.8 p 0.005

Table 1. Chi-square analysis to determine if the southerm
and northern areas are significantly different in the
frequency of juvenile and harvestable conch,
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THE SYMBIOSIS RETWEEN OPHIOTHRIX SPFP., NIFHATES SPP. AND
PARAZOANTHUS PARASITICUS

Jenni fer Hintz
School for Field Studies
VIERS, BRox 719, St. John, USVI 006830
April 27, 1987

ABSTRACT
Ophiothri

SBp., a common genus of brittle star in Lameshur Bay,
5t. Jdohn, 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., Hest (19746) has determined that P. parasiticus, due to its
toxicity 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 Ophiothri» 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
Ophiothriy 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.
Di fferences 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.

bData 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.

INTRODUCTION

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. Symbioctic relationships
are so common throughout the diverse marine environment that some have
not been studied.

A common example of mutualism is seen in Lameshur Bay between the
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sponge Niphates spp. and the colonial anenome, Parazpanthus parasiticus.
Niphates spp. serves as a substrate for attachment for the anenome in
an environment where a place to grow is difficult to find. Al though

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 Ophiothriy spp. are commonly found

dwelling on Niphates spp. ., with or without the presence of P.
parasiticus. less is known of the relationship of the Ophiothri» 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 toxxic to them. More likely, however, they may be using the
predator inhibiting effects of the P. 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 plankton 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 Ophiothri»x spp., and to better
understand the symbiosis.

MATERIALS AND METHODS

By using SCUBA, popuulation samples of Ophiocthri» spp. were taken
at five sites in Breater Lameshur Bay, 5t. John, USVYI (Tabhle 1.).
General observarions were also made at Saba, N.A., to confirm the
existence of the three—way symbiosis elsewhere. The technigue 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
oscula), or erect and flat (noc 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 O 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.

7o 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 QOphiothrix 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
spp. containing P. parasiticus were alsoc 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 LCoral 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 (546.7% 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 toc the expected values
{(Table 3: X=.7%46, df=%, p=.9).

Another difference seen between sites was the varying amount of P,
parasiticus present on Niphates spp. It increased from the Coral
Gardens (392.4%) 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
tr=—.5%, df=4, p=0.05, N.B8.), shape was important. The contingency
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table in Table 4 shows significant evidence that there are more
Ophiothri» spp. on vagezghaped sponges than the expected value under
random circumstances (X=15.23, df=1, p,.005). The proportion of vase
shaped sponges varied between 51tes. 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 u,’X—Q.?&, p—.O Cabritte Horn showed nearly all
vases (8B3.5%).

Presence of P. parasiticus also proved important in Ophiothrix

spp. distribution. More brittle stars inhabit sponges with P,
parasiticus, independant of morphology (Table 6, 'X =4,5%, df=1, p=.05).

The interaction of vase shaped Niphates spp., P. paras:txcugJL and
Ophiothrix spp. was analyzed using contingency tables alsc. Of the
vase shaped sponges, more brittle stars inhabited sponges with P.
parasiticus than would randomly occur (Table 7, X— 7.39, df=1, p=.0%5).
Although the presence of F. parasiticus was shown to have no effect
on whether the Ophicthrix spp. occurred inside or outside the vase,
QX«B 09, df=1, p=.25), sheltered brittle stars were found more ocften
than erpected on sponges without P. parasiticus. There were more
non—-sheltered Ophiocthrix spp. on sponges with P. parasiticus than
expected (Table 8. X:8.09, df=1, 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 Ophiothrix spp. found in
the mapped Tektite area dwell. 0OFf the 209 Qphiothrix spp. censused,
9%.27% occurred on sponges. 22% of the total population resided on
Niphates spp.

In order to determine if the relationship between the three
prganisms was limited to Lameshur Bay, or if it is more wide spread,
general observations were made at Leinster Bay, 5t. John, and Saba,
N.A. The symbiosis existed at both sites.

The lab work consisted of dissection of Ophiocthrix spp., Niphates
spp. s and P, parasiticus under a dissection microscope. Spicules of
Niphates spp. and polyps of P. parasiticus were examined. The gut
content of Ophiothrixy spp. proved to be amorphous, containing nothing
resemhling either the spicules 'or 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 Ophiothrix spp.
are not parasitic on MNiphates spp. or P. parasiticus, but are filter
feeding organisms which use Hiphates 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, that the
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Ophiothrix. spp. use the predator inhibitory effects of the F.
parasiticus for their own protection.

Several factors were shown to effect the distribution of Ophiocthrix
spp. on Niphates spp. Morphology proved to be the most significant
factor. Although increasing height did not show an accompanying
increase in the number of brittle stars present. Ophigthrix 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. Ferhaps 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 Oghiothrix spp.
in the same manner. P. parasiticus has a positive effect on the
distribution of Ophipthrix spp. on Niphates spp. More brittle stars
are found on sponges of any msorphology with the anenome present. Even
more were seen on vases with P, parasiticus. More Ophiothrix spp. were
found on non—-protected areas of the spaonge than expected when P,
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 marimum surface area {(i.e.
vases) eguipped with F. parasiticus for warding off predators. It seems
unlikely that Ophiothri» spp. would be parasitic on either Miphates
spp. or P. parasiticus. They were chserved 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 exposed from under rocks in Lameshur Ray (pers. obs.}). If
it is true that fish feed on Ophiothri» spp., then it would be to their
advantage not to consume the FP. 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.

Ophicthris 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 {?5.2%), while a few were obhserved on other organisms with
defense mechanisms, such as the stinging nematocysts of Millepora spp.
They also occurred on a few species of Octocorallians and
Scleractinians, but were usually directly adjacent to & species of
sponge. Sponges may help to create an incoming current of organic
material.
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This association is not unigue to the Lameshur Hay 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 Gphiothrix
5pp. with lititle disruption of the hosts due to its diversily.
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RESPONSES OF THE NERVOUS SYSTEMS OF _MONTASTREA
CAVERNOSA AND FORITES FORITES TO LIGHT, SATIATION

AND DISTUREANCE

dorn Hof fman
School for Field Studies
Virgin Islands Ecological Research station
Rox 719, 8t. John USVI OO0RTEO
April 25, 19837

ABSTRACT

Data were collected for reactions of two species of corals,
Montastrea caverngss and Forites porites to light &t different
times of day, satiation reqguirement, disturbance and polyp
extension at night after satiation during day. Alsoc observed was
polyps  ability o 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 wvariance. Fesults showed dinstinct patterns of
reactions  to different light intensities, disturbances, and
nutritional need. Also noticed was the ability for M. cavernoss
to act by extending individual polyps as well as a whole
colony. "s.

INTRODUCT ION

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 o at night {(Barnes 1980). An autotrophic
coral extends its tentacles primarily dwring daytime to obtain
surrlight while a heterotrophic coral exntends at night to obtain
rooplankton (Forter 76). dutatraphic corals tend to have small
palyps and & high surface area to volume ratio siding in capture
of s=sunlight while heterotrophic corals tend to have large polyps
and a low surface area to volume ratio aiding in capture of prevy.
(Faorter 7&). These expansions or contractions may bhe initiated
from reception hy light sensors or by & behavioral pattern,

A corals nutritional need may &lso determine tentacal
expansion  or contraction. A heterotrophic coral may extend ite
tentacals due to need for nutrients contracting after satiated.
A avtotrophic coral  may get its reguired calories from  its
ghotosynthetic zooxanthellae, however nutrients not provided by
photosynthesise lamino acids, wminerals) may still be needed.

Distwbance carn ke said to be a detrimental action or change
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which initiates a defensive responsg, tentacle contraction. el
disturbance alsc can be said to have & 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 f(storms, debris), Fish
(feeding on polyps, accidentsl brushing) or touch by a foreign
obiject other tharn food cawvsing damage to a polyp o polyps. The
tvpes of disturbance refered to in this report are accidental
touch durving human feeding of corals and fish.

These stimuli of tentacle sxtension 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 connmected and that they all grow above the same horizontal
sheet of tissue (Rarnes 1980). Communication and rnutrients  may
pass  through the entire colony in this way and a primitive
nervous system may be evaluating stimulil and effecting response,

Two corals were observed, Montastrea caverngsa and Forites
porites. These corals were chosen for their differences in
morphology and behavior., M. cavernosa bas large polyps and tends
to extend them at night while P, porites has small polyps  and
extends them more often durring daylight {(Porter 74). flso _M.
cavernosa shows more of a dependancy for heterotrophic +eeding,
extending tentacles for capturing zooplankton, while P, porites
extends tentacles mainly durring day to obtain sunlight Ffor
photosynthesis {(Porter 78). _F. porites also shows a tendancy to
extend its polyps at night although not as much a&s  day i{porter
74) . This may be to obtain nutrients not provided +from
photosyrnthesis.

Experiments were mainly conducted i the coral gardens of
Greater Lameshuwr bay, St. John., Qther sites include reefs off the
izlands of Anguilla, St. Hartholemy, and Saba.

METHODS
1

Data was collected in Lameshur bay on St. John and reefs on
the islands of fAnguilla, St.Rartholemy, and Saba. Expansion of
tentacles was assesed at 10:00am, 12:00pm, 2:00pm, 4:00pm, and
3: 30pm. This was recorded for two corals, Montastrea cavernosa
and_FPorites porites as the percentage of polyps extended over the
entire colony. Mean extensions were calculated using arc  sin
transtormed data. Depths of coral heads surveyed were from 15-325
ft. All datax was collected underwater by scuba or by snorkel.
Burveys of fifteen replicates were taken for three dave or more
for each time.

Using meat or meat extract, coral heads of P, porites and M,
caverngsa were fed untill all polyps had contracted and remained
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s For fiftesn minwtes defined as ssatiation. The percent of the
coral head having to be fed before all polyps contracted as  well
az the  percentage of polyps re-extending fifteen minutes afber
closing was recorded. M. cavernoss was fed by placing simillarly
sized particles of food into sach individual polyp by hend. P

porites was fed using solutions of the meat exbtract in a syringe.
Clouds of extract were squirted in the area of the coral head
urntill satiated. In =some cases the feeding initiasted a defensive
response causing some or &ll polyps to contract. Data for amount
of  polys disturbed and time for re-extensions was recorded as
wezll as wether the reaction ccowred over the whole colony or just
at the distuwrbance site.

Lastly, data were obteined from a night snorkel for e
gxtension of polyps after satiation. Durring the day & head of M.
cavernosa consisting of five sections separated by dead coral on
all sides was fed to satiation. Two other separate heads had
partial secticons of thelr colony’s polype 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 F, porites five heads
were fed to satiation., Two heads were partialy fed by actusl
placing of sclid food on a portion of a finger. One head was lett
as a control. All coral heads were at a depth of twenty—-five +t.

Disturbances were caused by accidental touching of corals
duwriring feeding. Magnitude of disturbance in nuber 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 o~ if it was colony—wide.

RESULTS

Figure 1 shows mean polyp extensions for 10:00am, 12:00pm,
2:00pm,  4:00pm, and 8:30pm. Figuwres for means showed FP. porites
to be most extended during the day at 12:00 while M., cavernocsa
had  it’'s lowest extention at this time. M. cavernocsa showed a
rapid increase in extention towards night. _FP. porites showed the

inverse decrezing to it’'s lowest extension at night.
i

A one way ANMDVA was completed for both_Montastrea cavernosa
arnd _Forites porites to see i+ the mean figuwres of the times were
signifigant. M. cavernosa’'s mean values were found signifigant
with & P value of <.05. . porites figwes, however, proved not
signifigant with & F  value »,05. It can be taken into
consideration that when collecting data some coral heads had zero
percent  polyp extension while octhers had one hundred percent.
These odd-ball figuwres may have been caused by a defensive
response or by any number of factors. :

Observed : Presence of fish was noted at several contracted
coral heads of both species. Also M. cavernosa was edxtended often
in portions of its colony not in dirrect sunlight while portions
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cof bthe colony in sun were contracted.

In figure #1 polyp extension means were plotted in & line
graph  over  time. Error  bars were drawn in to show  standard
deviations at each saople tigne. M. cavernosa is abbreviated as
cav’ andP. porites as Tpor .
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cause all polyps to contract. It also shows if polyps re-opened
and  tHe percentege of polyps which re-cpened on that coral head.
The mean is the mean percentage of polyps needed to be fed before
whole coloamy contraction of tentacles. The re-open average is the
rmumbier 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. )

Table two, below, shows the percentage of polyps fed to

Figure #2: Corals reaction to satiation

M. cavernces F. porites V.
replicate

# ist re-apen tst e -Open

i + BO% + 10U + + 100% + +

2 4 GOU + + + 100% + 100% +

X o+ 50% + 20U + + 100% + +

4 4+ goxL + o + 100% + 100% +

B+ 30% + 10% + 4+ 100% + +

by + O+ + + 100% + 100% +

7' + BOY% + SO% 4 + 100% + 100% + . f

8 + P04 + + + 10Q% + +

G 4+ GOY o+ + + 100% + +

19 + Q0% + 104 + + 100% + +

11 + 0% + + + 100% + 1004 +

12 + 100%+ + + 1Q0% + +

13 + 20% + + + 100% + +

14 + Q0% + 104 + + 100% + +

15 + 60% + + + 100% + 100% +

16 + Q0L + + + 100% + +

17 + Q0% + JI0% + + 100% + +

18 + 0% + . + + 1Q0%4 + +

19 + 9O%L + + + 100% + 100% + . |

20 4+ FON o+ + + 10O0% + 100% +

Cavernosa porites
mean® contraction @ 82% 100%
Re— open average @ J30% 4%,
amcunt re-copened @ 20% 100%
\ ! he t

i
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Table: #3% shows the results for polyp extensions at nmight
atter satiation.

H hefore fed to atter # deftore fed to after
TTITYTROS v BATIATION + NEG + TITITYRPOS ¢ SATIATION + NEG +
+ 7 o4 P05 + SATIATION + MEG + + 2 4+ PO + BATIATION + NEG +
+ 3% o+ FOS + SATIATION + NEG + + %o+ FOR + SATIATION + POS +
+ 4 4 POS + SATIATION + HEG + + 4+ POS + SATIATION + NEG +
+ B o4 PO+ SATIATION + MEG + + 5 o+ POS + SATIATION + MNEG +
+ & + POR + CONTROL + PO + + &+ OS5 o+ CONTROL + FO5 +
+ 7 o+ POB + FPARTIAL + FART+ + 7 4+ POS + PARTIAL + PO +
+ 8 + POS + FPARTIAL + PART+ + 8 + O3 + PARTIAL + PO o+
Montastrea cavernosa Forites portes

This table zhows 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. For M. caverncsa the
first +five replicated are all separated sections on one large
head. FReplicates =ix, seven and eight are &ll separate colonies.
For Porites porites all replicates refer to separate heads of a
large bed.

Table #4: Chart of disturbance

replicate

$# time # time
# disturb re-open place # dist. re-apen place
+ 1 + 1 + 10 minutes + area + + 1 + 1 *?“I“§8§F"1”STE$
+ 2+ 2 + 15 minutes + all + + 2 0+ 10 4+ Z0 min + &all+
+ Z 0+ 85 o+ 20 minutes + all o+ + 3+ 5 4+ 10 min + alls
+ 4 4+ 1 4+ 1% minutes + arga + + 4 4+ 1 4+ 15 min 4+ all+
+ 5 o+ 1+ 15 minutes + area + + B o+ 2 4+ 30 min + all+

B O e a s S o I SOt L S S e S o St A O A Ak s (2L X0 S S S S ST S S S A S A A A S

Montastres cavernosa Porites porites

Data is8 shown here for distubance 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 & part of & colony “area’.
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DISCUSSION

Most  hesds of M. cavernosa are extended at night whilst F.

porites is ewtended most st noon gradually decressing antil
night. Both corals initiate a response to the presence of light.
M., cavernosa contracts ite polyps and F.  porites extends them.
Ewvern if this is & behavioral response it shows two mechanisms for
extencion state in the presence of light., This action can also be
for  individual polyps or groups of polvps as it was cbhserved  on
calonies of M.  cavernpsa that derbk portions of a colony  were
estended and light ones contracted. P. peorites, however showed an
#1l  or none response either extending or contracting &ll of ite
polyps  depending on light. From this observation M. cavernoss
digplays the ability to distinguish different light intensities
while F, porites doesn’'t necessasrily do this.

Table #2 shows that M. cavernosa needs a mean of B percent
of its polyps fed bhefore contracting them all., I35 percent of the
time 20 percent of the polyps re opened to obtain more food. F.
porites showed a mean of 100 percent of its polyps needed to  be
fed for total contraction with 100 percent of polypse re opening
43 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 entirve colony cause responses to
individual polyps. Feeding only part of a colony may satisfy the
gntire 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 P, porites uses an all or none response to nutrient need.

Tabrle #3 shows some interresting results. 100 percent of the
spctions of M. cavernpsa satiated remained closed st night, Only
the control being extended. Thise shows that satistion induced a
response to contract terntacles and keep them closed even  though
rnormal patterns call for them to be open. Also twe heads which were
partialy satiated only extended parts not sstiated. This supports
that polyps can act individully since only those polyvps needing
rourishment estended theirvr polyps. For P. poritess 4 out of 5
heads remained contracted &t night after satizstion. This shows =
colony 's 'ability to esttend o contract tentaclies acoording to
nesd. The control remained sxtended and the two heads partially
fed were entended as well., P. porites again shows a  lack  of
ability for individual polyp reactions. The entire colony either
contracts or extends depending on need.

Table 4 shows for M. cavernosa an average of 15 minutes for
tentacle re- openings after & disgsturbsnce. The chart alse  shows
that for small disturbances there was a regponse locelized to the
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area of distyrbance while for a large distuwrbance there was &
colony wids response. M. cesvernosa  shows ability  for both
individual polyp arnd gntirve colony reactions to disturbance., Also
there may be a threshold were an entire colony response is
initiated vs. an oares or polyp response.  Laboratory experiments
woild  be needesd in order  to dinvestigate  this. F . porites
illastrated re-—opening times from 1Sein bto an houar., A whole
colony  response  was always initiated for a disturbance of  any
magnitude.

fnother observation of disturbance was the presence of fish
rnear non-extended coral heads, fpparently the +ish biting
initiates & whole colony response in both  corals  hkeeping  the
rest of the colony safe..

In conclusion, corals are able to react to stimuli: light,
feeding desire, and distwrbance by initisting & response for
tentacle expansion or contraction. Detection from a few or many
polyps can result din tweo resactions. Either a whole colony
response 1s initiated as with P.  porites and M. cavernosa or an
individual polvyp response only with M., cevernpss. Indeed there
seems tce be an intricate connection between individusal polyps and
the entire colony.
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ABEETRACT
The Hrown Felican {Felicanus oproidentalis) is freguently seen
diving in the shallow waterse of Lesser Lamesshur Bay. From day to dav,
overall pelican group size a3 well as group foraging activity varies.
The purpose of this project was to detesrmine if there ars significant
differences in foraging success, and overall asctivity betwsen adult
=0 Juvenile pelicans. Observations were made intermititently in Lecser

Lameshur Bay. Oroup sizes, foraging success, and activity budgets were
recorded for both the juvenile and adult birds. The results of the
=study showed that substantisl differences do exist in thes percentages
of foraging attempts that were successful, and activity budgets of the
juvernile and adult Brown Pelican {P. occidentslics) during foracing.
The juvenile proved to have a lower success rate in foraging thean the
adult while at the zame time spending more time engasged in foraging
activity.

INTRODUCTYION

Foraging sucrcess of pelicans is a major determinant of thesr
survivorship. The methods of foraging, however are not innate, nor
are they taught to the young by the parents. Methods of foraging are
learned solely through ocbhbeervation of other feeding pelicans {(Schreiber
1975) . This vital surviwval technigue is often difficult to master for
the vyoung birds, and it hass besn sstimated thel approximeately 378 of
pelican deaths up to the asge of | yesr ococur because of starvation
iSochreiber 12755,

Hoth the adult and juvenile brown pelicans (F. ocgidentalis=s) forasges
in Lameshur Hay. Adulits sre readily distinguishabhle from juveniles
by & white patch on their head as, compared to that of 2 juvenilie whioch
if usuaily brown or dark grey (Bond 19803, Thizs proiject ise simsmed at
determining differences between adults and juvenilies in overall Ssucoess
o+ feeding dlw-'%., arngd activity budgets. Judging from btheir relative
inesperience in diving, it would e hypothesized that the juveniie
pelican would have & lowesr sucoessz rate than the adulits.
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Gussrvatiohse were maitle and data collected

thru 4/13/87 on pelican foraging behavior in

cheervations were made mainly in the late afternumﬁ

# £ »

- : \apg. S <
which time the most intense pelican activity was observed. Lenoth of
these ochservations varied from 20 minutes to 1 hour, decending upodn

the amount of time that the pelicans spent foraging. Felican behaviors

were categorized to include, Flying { circling bay in flight in search
of food), diving{ descending into bay from flight te capture food, bBill
tirst)y, and resting{ perching out of water on rocks oF in trees). Dats
recorded included pelican activity budgets for amount of time spent
toraging fincludes diving and flying) and resting {perching) and number
and results of foraging dives # of successes and failures). DSuccssses
were ohsorved to be when, after completing a dive, the pelican tilted

i

back it's head to swallow it 's successfully captured preyi Schreiber
12753 . In order to determine what differences existed in foraging
success rates between the adult and juvenile, total successss and
failures of both specimense were calculated, and then percent-succescs
rates of both were determined. A G-test was then used to detersine
if the relationship was significant.

Rlsn, success rates and foraging attempte/minutel/pelican were
comspared for adults and juveniles 1o see it any correlsation esxisted
between foraging rate and foraging success. & coorrelation test wes then
used to see if this correlation was significant.

Differences in amount of time spent forasging and amount spent
resting were alec compared between the adult and the juvenile. Esch
oheervation period was used ac an independent samplie, with the amount
of time each group spent foraging being compared. & sign test was then
used to compare percent of time spent forsging for the sight sample
periods.

RESULTS

Table one summarizes the results of adult and juvenile foraging
suscess rates. In total combined foraging dives, the adult pelicans
had a S0% higher rate of success than the Juvenile. in each obssrvation
mpile, the atulits aleo showed a higher percentage of succe :

- 3

=t = 1 =
foraaging than the juveniledl! figure 3i

in & comparison of adult and Zuvenile suctess rates ws. fovraging
amountse ( figure 21, adult specimens had 2 rel at1an:h1p between succsss
rates and foraging attesplte per minute! r = .78, pd .05 1. The

juvenilies,; on the other hand showed no such patitern, with their attempis
per minute having no relationship to the success rated r = L3, p> .55
The percentage of time spent foraging for both adults and
juveniies is shown in figure 3. A&lthough the juveniles wer
enqrcesstul i foraging attempts than adulis, 1n earh chaservation they
: Z + oo
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3 lis}), Dus to the
hesrr sstimated that 373 of
dedths up to the age of one oCcour
starvation e would expect that as rate of
suCCess incresssgd, =o 11d the nusber of foraging attempts
shown Lo be trus for the adaelit pelican which had & rel:
increase 1n foreging sttemphts for an increase Iin in Sus

t true for the juvenile which showed no significant relia 1C5¢hig
between number of attempts and success rates. This difference could
be due to the fact that the juveniles inesperiencs 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 actiwvity 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 , smince the juveniles future foraging
success'dependg upon it s ability to learn to forage effsctively when
voung, the more time the juvenile spends practicing, the more guickly
he will learn proper foraging technigues.
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A STUDY AND COMPARISON OF THE FEEDING HABITS OF BARTHOLOMEA
ANNULATA AND CONDYLACTIS GIGANTEA

James Prabulos
School for Field Studies
VIERS, Box 719, St. John, VI 00830
April 27,1987

ABSTRACT

This study compares the feeding behaviour of two anemones,
Condylactis 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. Chemsoreceptors, for both
portions of feeding behaviour are located in the ectoderm of the
tentacles and the oral disc. The chemoreceptors 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, 19835). 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 (YVan Praet, 1971).

This study is much more general in smethodology 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 Condylactis
gxgantea were ohserved 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 sc that
the tentacles in each qguarter 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 cm™ of
ham, were released approximately 2 cm 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 guadrant in 2 different locations in
Greater Lameshur Bay.

RESWHL TS

For both Condvlactis gigantea and Bartholomea annulata, 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 tock 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=2.82, 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 {. There is no significant correlation
between Condylactis gigantea ( r=0.1894, df=8 , 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 €, _qgigantea per 100m?® was
3 while the density of B. annulata per 100 @ was 11. In the coral
garden, the population of C. gigantea was 1 while the density of B,
annulata per 100 m= was 9.

DISCUSSION AND CONCLUSION

In addition to the unigue morphological structure between the
two anemones, the feeding behaviour of Condylactis gigantea differs
from that of Bartholomea annulata. The long, bulbous tentacles of




Prabulos C. gigantea versus B. annulata Page 3

Condylactis gigantea about 10 cm in length are extremely different
than than the thin, small, fine ringed tentacles of Bartholomea
annulata about 5 cm in length. Similarly the mean 15 cm diameter of
the tentacular crown of C. gigantea is twice that of the mean nine

cm diameter of the tentacular crown of B, annulata. These observations
suggest that C. gigantea will eat larger food material than B.
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 B.
annulata, 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 annulata. Basically, €. gigantea needs fewer
tentacles to retrieve the same amount of food as B, annulata. Likewise,

C. agigantea 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. gigantea 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, 19835).
Bartholomea annulata should be found in coral reefs where the larvae
of corals and fish is abundant. The ratio of €. 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
af large prey while B. annulata depends on corals to supply larvae
and other small particles.



Talxle 1. Comparison of number of initial tentaclesz on food

for Bartholomea annulata andhCmndylactis aigantea

# of Initial Tentacles Contacting Food

{Average aof 2 trials) {Average of 3 trials)
Hartholomea annulata Condylactis gigantea
Anemone # 1 &L.5 4
2 7.0 3.0
3 5.0 3.3
4 4.0 4.0
= 7.0 3.3
& 5.5 « 3
7 5.5 « O
8 5.5 3.3
? 6.0 2.0
10 6.0 4.0
11 B.0
12 [
fverage 5.5 2.9
Standard Deviation 2.0 1.2
Number 12.0 10.0

T-test=3.76 d¢=20 pl.Ol




Table 2. Comparison of the time that elapses until the food

reaches the mouth for Bartholomea annulata and Condylactis
gqigantea.

Time until Food Reaches Mouth

{Average of 2 trials) {Average of 3 trials)

Anemone # B. annulata C. gigantea

1 77.5{seconds) 36. 7 {seconds)

2 125 63.7

3 34.5 26.7

e ) 110 33.7

S &63.5 19

b 44 .5 1.7

7 80 46.3

a 78 20

9 57.5 54.3

10 37.5 [4)

11 £3

12 0 _
mean b68.4 32
standard deviation 33.9' 19
number 12 10

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




Aanenome ¥ Total Tentacles # mfgz?g§acle§.ma_ham

1 29 5.5

2 49 7

3 &0 ]

4 S0 4

5 150 7

) 80 5.5

7 120 5.0

a F0 G5

G 200 &
10 200 &
11 200 a8

12 5 4
3 120 3
14 110 3.3
15 840 4
16 200 X3
17 1GO 2.4
i8 150 3.3
19 50 2
20 100 4
_________________________________________ ST I Sp—

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

anenome versus the total number of tentacles per each species.

Mo significant correlation. The r of Condylactis gigantea = C;§§°

ig 0.4911 {df=10 @ p=.05). The r of Barthol lata - B a
-—.—-\L

is 0.18%94 {(df=8 @ p=.05).
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The community structuwre of Yawe: Point and Lesser Lameshur Hay.

5t. dJohn, U.S5.¥.1. wass defined in terms of nusber of Epecies, rwmber
of colonies, percentage of living cover, Shannon and Weiver ‘s diversity
index and Fielouw inde» of svensss, Transects 10 meters long were used
for the present study. They were located at § and & meter depths at
both sites=s. dMater movement and sedimentation retes were measuared at
both sites. A correlation botween sedimentation and water movement was
found., Yewzi Foint proved to have lower =sedimentation rates and creater
water movement. This site showed greater number of speciess and coloniss
as well as a higher percentage of coverage snd éivercify inden {(Ycovers
53 and SVE and H' = 20156 and 2.253 for both depths, respectivelsl.
O the other hand, Lesser Lameshur Bay proved to have higher
sedimentation rates and lower welesr movement. This site displayed lower
pumsber of species and colonies as well as inferior percentage of cover
{Ycover= 31.8 and 31.4% and H'ns 1.4670 and 1.732 for both depths
gespectively). It is supggested that sedimentation and water movement
affect compunity structure on tropical resefs. A total number of 18
scleractinian species were found in the area and The four most common
species were Montastreas apnularis, Milleporas slcicornie, Forites

astrecides and Agaricia agaricites.

i1}

INTRODUCTION

Concern about natural diversity has risen in the public conscience
recently over the imminent extinction of thousands of species as a
result of polliution and habitat destruction {Lewin,I1?83). Ecologists
have failed to predict the consequences of this havoc on natural
resources and the intrinsic stability of nmatural systems. Many consider
thezse consequences to be potentially disasterous (IUEN, 1284). I+ we
are to predict changes in system function following depauperization,
we need to understand processes responsible for generating and
maintaining diversity in biclogicsl communities.

loral diversily is the deterministic oulcome of lcoal processe
and community gdiversity often parallels wvariations in local physica
cmnﬁiticns {Rickliefs, 1987). However, many authors consider community
o be the result of other factors. Competition, and
v, comnpetitive sxcliusion axp&r;m&ukd, are likely to affsct
Y ndices {Fianka, 1774). Fredsation, on the other hand, @ma:
i uence diversity 28 it can manipulate interespecific ihtEFBCLJLH
Fimally, distuwrbance itsel+, by interrupting the return of systems
ium, may retard KDmQBthIVE exciuvsion and thereby proscte
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iy anments end are oftesn Cﬂmﬁdf&ﬁ ip fB“iﬂ&i yair forest
bell, 1278:. Mumerous factors, @ay be mpmrtﬂnt it
I distributions and species diversity {Huston, 198%).

& pu = Fis work was, firstly, to determine species composition
arnd diversity indices of :rewractinian corals on the reefs of St. John,
4.2V 1., serondly to determine welher or not physical conditions
as dgepth, high ssdimentation rates and water movemsnt, affert coral
reet structure.

STUDY ARER, MATERIALS AND METHODS

lies slong the northern boundary of the

-

Fringing reef development is
T ¥ of St. John, where reef platforms
voioalls ; £ rE iRobinson, 1982). The sits %Qr the
present study was Yawzi FPoint aﬂd Laeaer Lameshur Bay: both places are
located at ithe sowtheast part of s ssland. Loyva's modified method,
"straight line transect” was used For this study. A& review of methods
used in guantitative studies is presented by Lova, (1978},
Tr

ansects were run parxslliel to the shore at & depth of 4 and & m.
In the present study, transects 10 m in length were used as it was
determined that cbhserved species diversity pesked with transect lines
of approximately this length. A1l species of corals beneath the transect
line were recorded and their length under the transect were measured
to the nearest om. An individual waes defined as any colony growing
independently of its neighbors {i.e. whenever an emply space was
scorded between two adjacents colonies). Where an individual colony
was clearly separated intoc twe or more portions by the death of the
intervening parts, the separate parts were considered an individual
%wdfa 1272).

The meassurement of species diversity may refer to the number of
species assembled, or it mey be & more complex measurement which takes
into account the numbesr of individuals of each species {Loys,1976).

In this study diversity was defined by Shannon and Weaver ‘s (1948) index
of diversity:

H'a = =E By In oy
wher e Fa = _Tig o«
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water movemenl was measured according to Doty = method (1971). Cied
used were made of plaster of FParis. Their initial weight after air
drying was 24.0 +/- 0.4 g. They were glusd to vinyl clod cards with
contact cemsnt and attached to & metal grid with lead weights for
snchoring. Five replicates were placed at © m depthe 2t sach site and
ieft in the +field for & period of 28 hours before being coll cteé. They
were left to sir dry for a period of 24 hours before their final weight
Was messured.

Sedimentation was measured using sample tubes placed in btest tube

Lo SR

racks that were weighted down with lead diwving n61ght5. Bix replicatecs
were located at & meter depths at sach site for a period of 28 hours
Trapped sediments were pouwred onto pre-weighed filter papor, dried for
24 hours at &07° T, and weighed again.

Coral shbhundance

& total number of 18 scleractinian corals were founc in the arsas
of study {Table 1}. The hydrozshan Millepora asloicorniz was also inclod
it this project as it constitutes an iasportent cementer in thece
particular resfs.

Other rcoral species found in the area but not interceptec by the
transect lins bhecause of their scarcity were: Mycetophwilia spp. .,
Madraris= mirabilis, amd Muscsa il o .
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S?ECiES ‘ Yawzi Foint Lescer Lameshur Bay
coow SRECles 3 m & m 4 m S m
M Millepora alcicornis Dominant fAbundant Daminant Sporadic
A Acropora cervicornis Sporadic Rare —_ -

Ha Agaricia agaricites &bundaﬁt Dominant fhundant Dominant
3= Ziderastres siderea Commor Common Sporadic Commorn
S Siderasires radians e Rare - Rare

Fpo FPorites porites Comnon Common Sporadic Sporadic
Pa Forites astrecides fAhundant Abundant Commor Common
MO Madracis decactis ——— Rare ——— ——

oo Diploria clivosa Rare Rare ——— ——

D= Diploris strigosa Rare Sporadic ——— ——

01 ODiploria labyrinthiformis Sporadic Common Hare Fare

Cri Colipophyliia natans Rare Sporadic - ——

Pim Meandrina meandrites Rare Sporadic e Rare

Ma Montastrea annularis Bominant Dominant Ahundant Domi nant
Mo Montastres cavernosa Common Common - Rare

De Dichocoenia staokesii Rare Rare ——— o ——

E¥ Eusmilia fastigiata ———— Rare Rare ——

Ff Favia fragum SBporadic Rare — —

2o Dendrogyra cylindrus Rare — - -
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Figure 1. Mean living coral per
transect in = 4) of the four most
common species in the Yawsi Reef
at 4 arnd & m.
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Fig 2. Cuompariso een the mean

umber of cwlonies per transect {(n = 4}
of the four most common spetiss in the

Yawzi Heefd at 4 ang &5 m.

=]

Figure 1 shows the mean living
cover of the 4 most common speciss
at the depth of 4 and & m deplith.
Figure 2 shows the mean number

of colionies of the 4 most common
species at 4 and & m depth.
Excluding Milleporag alcicornis

211 other species were =sgusil
number and cover when coRparing
the two depths {t-test p { .05
df = & .

Montastrea anonularis constitutes
the major franeworhk builder of
the area with a mean living
cover of 13.5 and 14 % at each
depth {figure 1) with &
contribution to the total living

coral per transect of 2Z3.5 and
26.2 % {data not shown).

Coral diversity and abundance
characteristics at both depths
are shown on Table 2.

After testing for the eguality
of variance, four possible
combinations for comparison were
tested {(t-testi, and the results
are given in Tabhle 3.
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& 3. t-test conducted on the average values of table 2 betweesn four
ible combinations of the 2 sites at two different depths. YR = Yawsi
Foint Reef:; BR = Lesser Lameshur Bay Reef. 4 = 4 m; & = & m.
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i atypic corals in this area. Figure T shows

he sean living cover of the four most common species at of 4 and &
m. The msan nusber of colonies found st 4 and & m are shown in figures 4.
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speries speEcies
Figure 3. Mean living coral cover per Figure 4. Mean number of coral
transect n = 47 of the four most colonies per transect (n = 3}
common species in the Lesser Lameshur of the four most common species
Bay Reef st 4 and & m. in Lesser bLameshur Hay Reet at

4 and & m.

fAgain in this case Millepora aslcirornis appears to be the most
variable species in number of colonies and coverage. A mean of nine
calonies per transect were found at 4 m while the number was only two at
& meters. Coverage by Millepors was also significantly different between
gepths {t-student, p < 2.05, df = &), #M. annularis total coverags
contribution was QﬁthlﬁdiEif 12% at both depths. However the number of
colonies of M. annularis was significantly different {t-test pd 4,05, df
= &) at & meters suggesting larger colonies at 4 w. Coral diversity and
abundance charateristics are shown in Table 2 for both depths. The number
of colonies and the diver=sity index were found to be statisticalliy
~;r5arnrt. jean sizxe of M. annriaris a2t 4 m was found to be 21.47 cm
i3 = 4.01) and at m was found to be 12.88 (5 = 1.%1)

m <

A

o




Cards cuposed at Yawzi Point showed s mean docrease it owEighl of (8.0
g i85 = D.44F2, n = &) while those in Lameshur Bay a mean lost weight of
only 14.056 g (5 = 0.4850, n = &) The mean locses were statistically
different it~tE5t, pao,0l, df o= 1403,

The imenta

tion rate in Lesser Lameshur Bay was 9.4 mglom® day
The ﬁed;mwntat on rate in Yawri Foint was 6.4 mg/om®/day. {The si
replicates had to be weighted together in order for the scale to register
& weight. This procedure did not allow a calculation of standard

ione and the mean was simply calculated dividing the total weight

-

effects of waler asovement and sedimentation on coral resfs

Tabie 1 shows the ralitive abundance of hermatypic corals recorded
in thiszs study. Species diversity { number of species) as well as its
relative esbundance in Lameshur Bay Resf is considerably lower when
comparing the results with those of Yawzi Foint.

Figure S shows the mean numbesr of colonies per transect of the
4 most common species in the Yawzi Point Reed and in the Lesser Lameshur
Hay Feet at 4 m. Figuwe & makes a comparison between the mean living cover
per transect of the four moat common species at & m in the Yawzri Reet and
in the Bay Reef.
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species
Figure 2. t the mean Figure &. Comperison between the
number of colonies per tramsect ot the wmean pumber of colonies of the
four most common spscies in Yawey Reed four most Ccommpon SPpeCles in Yawzil
and Lesser Lamsshur Hay Feef at 4 m. Feef and Lesser Lameshus Hay Feet

N at & m.
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4;; sii cares the number of colonies wias lower i | Lamepshur Ha
wher e codimmnt LT e = ‘ - i LSRR EOU o
o “mjf“: K ’fA,c mhhu?nlmme and water movement is Iocwer,
T EsUimEnLelion was the most outstanding envir omental featur g
a7 & ters shown 2 - !
{ ameter :uuws in table 2 were compared between the two places., bhen
e E KT R Py I = = ot - Fy =5
:dmﬁmA¥ing these parametsers at their res pective depths, they all proved
- K « - ) 4
oo sagnificantly different By indes
55 3 ¥ trerent except for Pielow indsx of eveness {table
DISCUSSIONGS .
Mo references of previcus studies were sncountersd concedrning
2 L. . . - [ o — 4 ! 7 5
the total number of species present on the island of St. Johm. The lict
& g g 1 — 3 s e - — < e - - 3
of 18 scleractinian species {Table 1) should provide valusble informaltion
for further studies.

Communiiy diversity is usually meassured in order to determine it
relationship to properties such as productivity and stability, or to
physical characteri o of the enviromment {(Fielou, 1775

Mumerous factor may be important in controlling coral distribution
and speries diversity. These include light, wvsually correlated with
depth: sedimentation; temperature; wave energy: plankton availability:
freguency of mortality caused by storms or tidal exposure and grazing
by fish and wrchins {Huston, 1785a).

In spite of the heterogenity of coral reefs, strong evidence
suggests that predictable patterns of species exist along a depth
gradient {(Huston, 1785a). Diversity {measured by species richness and/or
H'}Y is low near the surface and increases to a maximun at approximatly
20 meters in depth {(Huston, 1985al.

In the present work, diversity increased with an increase of depth
at both sites {(Table 2}. This increase in diversity was due either to
an increéase in the number of species {(Yawzi Reef), or to an increase
in the nusher of colonies (Lesser Lameshur Ray Reef, Table 3).

Changes in diverstiy with depth may bé related tc the fact that
some species, adapted to particular environmental conditions, are to
g abundant in some compunities replacing and overgrowing other
iES. “ame :Bralg are agapited to differents depths such as Acropora

i low waters. fAlthough scme differsnces can be
regarding caral depth preferences, a further
in order to reveal any alghlfiCaﬂt depth
inias groming in these aress.
ence, howsver, is distinguished for the speciss

oth sites, an increase in depth resultsd in

LiNLIRg Cover angd number of coloniess u*,r f_‘f_. alcicornis
iz pattern may be the result of two combined factors
in shallow waters due to wave energy ang (b}
no the chances of organisms becoming adapted to
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Reef &t & m {(Table 2 and 3}
sulte for lLesser Lameshur Rav show that
; v oindes were found o be
sugoests that the living cover.ohserved
to different number of colonies, whils
g to 3 larger size of colonies {Tahl

o
m
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-
m
|
in
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g
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ot
o

o
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glatic we Millepora aslicicornis and Agericia agaricitss
was found at the Lesser Lamsshur Sy Reef. A. agaricites number of
coionies ang percentage of oo directly contrasts M. alcicornis
growth (fig T and 4). Thi=s suggests that when M. slcicornis does not
Griwe it & parlticular place, A. agericites takes it= place to some
degree. Further evidendence supporting this idea is the fact that M.
aloicownis is seing growing over §. agaricites corals; detected by M.
glcivornis texture.

M. annularis proved to be the major framework builder at hoth
=ites. M. annularis did not show any differences for preferential depth
gt either site. However, it wss seen that less colonies contributed
to the =zame living coverage in the BRay Reef.

Sedipentation and water movement

-

N |
>

t has long been suggested that wave energy and reed geometry were
the main controls of sedimsntation on a reef. Sedimentation, in turn,
atfects the distribotion of benthic organisms (S5toddart, 17567).

Porter {17972) discovered that cliff-edge zones have always higher
diverzity values than back-shelf regions. It has alsoc bheen suggested
that the most abundant coral growth generally occcurs &t the edges of
s were sediment drainage is most efficiant, while the least growth
= place on level sites where sediments tend to gather (Goresau and
=, 13467).

?efimentatimn can affe
s erfering with ?

m

Grals by both setting direct
or photosynthesis,
cable for coral growith

r‘*"mﬂ
'%FU

S & ke
P AIPIUTTL of subs

[}

The results found in this study agree with the above mentioned
e {Tat ¥ it i proposed thet differences in
a reflection of sedimentaltion

3
it o ent
The significant reduction of liwing vover in the Lesser Lameshur
Feed iz wmost likely = resullt of the limited amount of hard
te aixle f oo the reduction in the numbse
i me site is certainly due




I would 1
roilection of da
manuscript.

i r ¥ in desgper walter X FETaY .
mnobhurn, may cause partial mostality and therefore nore coloniss
lgrr zize at thiszs zite at & m.
iy factos affecting the distribution and asbundance of
tinian corals in tropical reefs, as slrsady discussed in the
ction., This study corroborates previocus ideas on how
tatior, location and watsr movement are related to the comsuanity
re of reefz. Further studies should be done to fodous on biotic
tions such as predstion by corallivores and competition among

Other factors that provoke disturbances should alsc be considered

v to predict if the intermediate disturbance hypothesis that
higher diversity, could be aplied in the study and mansgement
reed scosystem.
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FREQUENCY OF IS0F0OD FISH PARASITES AT SEVEN LOCATIONS IN THE
CARIBEEAN

Heather E. Smith
School for Field Studies
VIERS, Box 719, USVI Q0a3o
April 25, 1987

ABSTRACT

The freguencies of isopod parasites were chserved in various areas
of the Virgin Islands on six species of fish., The fish examined were
Mullpidichthys 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 scutheast
shore of 8t. John, U.5.¥.1., were Tektite, Coral garden in Greater
Lameshur Bay and Pelican rock and Yawzi Point in Leszser Lameshur Ray.
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 41.48% chance of having a parasite and
rock beauties have a 42.1% chance of having a parasite if they live
in the Coral garden. Goatfish, on the other hand, had no isopods on
them in any area. Saguirrel fish had a &6.7% chance of being a hosty
nassau groupers a 10.33%4, and french grunts 18.1% 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).

INTRODUCTION
b

Isopods, {(class Crustacesz) are very important in the ecosystem
and are adapted to a wide range of environmental conditions, terrestrial
and marine. Most species are major reducers and scavengers of the ocean
{Bchultz ,1269.p. 10). They range in size from imm to 30cm. There are
only a small number of isopods found in the Caribbean. FParasitic
isppods 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 Sgquirrel 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 shkates. They are diecious
and protandrous. Yelt some are hermaphroditic. The hermaphroditic kind
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determine their sex by the order they arrive on the fish. The first
one becomes the female while the next arrivals will be males. In some
orders of isopods the males are so small that they live within the
females and others are hyperparasites of the female. Incubation time
is from one to two months. The larger the female the larger the brood
size she produces (Schultz, 19469). 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.5.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 approximately 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 M.
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 3.59m. Millepora, M. annularis and Porites
asterocides 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 wvaries 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 morphoclogies.

A visual census of isopods on six different species of fish was
taken during the months of March and early April. 0Observations were
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 a1l
live closely together. In the same area of, for example, 2x2x2 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 bhelow the eye near
the operculum,
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Freguencies 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, then they were averaged. The
frequencies of earh site were averaged separately. 7To 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 sguare
analysis and the G-test with the Williams correction {Sokal/Rohlf,
1781} was performed to see if there is a significant difference of
freguencies between sites.

RESULTS

The G-test was performed with the average frequencies of parasites
on each species pf fish at each site to see i€ 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,
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 0¥ for goatfish, 6.7% for squirrel fish,
10.5% for nassau groupers, 41.46% for brown chromis, 42.1% for rock
beauties and 18.09% for french grunts. Chi square analysis was done
with the G-test with the Williams correction {(Sckal/Rohlf,; 1981) to
cee if there was a significant difference of fregquencies 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.fisﬁ that were examined were chosen becsuse of their
3::f§:§:§§5dizli;:: historigs. Goat f@sh were selected ?ecause they
& 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 0% 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 &.7%.
Cleaning stations are frequented by nassau groupers, as is commonl y
seen while diving. At these stations cleaning gobies and shrimp eat
the parasites off the cleanee. This may be responsible for the low
frequency {10.53Y) of parasites cbhserved on this species of fish. This
is probably the most inaccurate measurement because not many groupers
were seen at a given time, which decreases the sampling size. Brown
chromis school above high coral heads with blue chromis ‘which were
never cohserved 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 freguency of parasites (41 .6%}. 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 tno
sgquirrel 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 18.1% 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 G-test shows that there is a significant difference,
pD.005, in the freguencies of the parasites between the six» 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 cther sites to see if there
iz 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 ¥freguency 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 freguency of parasites was found
to be on rock beauties, 842.1% and on the brown chromis, 41.3%. The
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lowest freguency was found on the vellow tail goat fish, 0%4. The second
hypothesis was that iscopod frequency is dependent on the site sampled.
This was found to be false. The frequencies recorded at the five sites
in the study were not significantly different, pl. 005, than those
measured in the coral gardens in tameshur Bay, St. John,U.5.V.I.
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