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ABSTRACT

The vertical distribution of the Graysby, Petrometopon cruentatum (Lacepede), was studied on the
coral reef at the southwest coast of Curacao. Counts were made at i4 different depths, varying from
10 to 120 feet. Most Graysbys were found at depths of 25 and 30 feet. With aid of lata o Rotenone
~o1sonings it was found that the number of Graysbys actually present in a transect of 240 m® at a depta
of 30 feet is 24 fishes,

t4

Measurements were made of the percentage of bottom cover and of the quantity of coral structure,
* strong correlation was found between both, For the studied coral reef in Curacao a high percentage
vl pottom cover means also a high quantity of structure thus of hiding places of the Graysbys, A véry

i s'rong correlation (p 0.01) was found between the mean number of P
£. cruentatum and the mean percenta
> of bottom cover of the coral species Montastrea annularis and Agaricia sp. Both coral specizs have Ere\

important influence upon the vertical distribution of P
. 2. cruentatum
plies hiding possibilities, e.g., holes, overhangs, crevices, by thelr growth form, which sup-

ALY WORDS : Vertical Dist

cure, Transec::lbuqon: Petromer D

(¢
0] %@, Counts

1



THE DISTRIBUTION OF THE GRAYSBY PETROMETOPON CRUENTATUM (LACEPEDE) ON THE CORAL REEF AT THE SOUTHWEST

COAST OF CURACAO

Wil Nagelkerken

Introduction

Knowledge about the distribution of group-
ers on coral reefs and the relationship be-
tween groupers and their habitat is rather scarce.

Talbot (1) found a very clear relationship
between quantity of fish and percentage of botitom
cover by living coral. Tyler (2) noted,that seve-
ral fish showed preference for some species of
corals. Luckhurst (3) found a positive correla-
tion between several species of coral fish and
the percentage of cover of Porites porites.
Nagelkerken (4) found a striking preference of a
number of species of fish for either Millepora-
or Acropora palmata-fields,

One of the most common groupers on the cor—-
al reef along the southwest coast of Curagao is
the Graysby, Petrometopon cruentatum, a relati-
vely small grouper with a maximum length of about
30 cms Because of its abundance it was possible
to collect a sufficiently large number of speci-
men to study the biology of this species.

In this paper a preliminary note is given on
some aspects of the vertical distribution of P,
cruentatum. All data concerning the distribution
of this species, will be published next year as
a part of a more extended study of the biology of
P. cruentatum.

Vertical distribution of P. cruentatum

The coral reef in Curagao is found mainly
from a depth of 5 feet to a depth of 120 feet,

To get information about the vertical distribu -
tion of P.cruentatum, counts were made in tran-
sects of a length of 40 m and a width of 6 m par-
allel to the reef at 14 different depths, namely
at 120,110,100,90,80,70,60,50,40,30,25,20,15 and
10 feet.The transect~area surveyed of 40 x 6 me-
ters was chosen for reasons of convenience, as it
aliowed data collection at the 14 mentioned
depths during one SCUBA dive of about 45 minutes.

The length of the transect was indicated by
& rylon line of 40 m laid parallel to the reef.
The width of é m appeared to be more or less the
distance between the different mentioned depths
and this distance was always estimated visually
during the counts.

Due to the steepness of the slope of the
reef from 120 feet to 30 feet, the transects with
a width of 6 meter were adjacent to each other in
that depth range. Above 30 feet (the blue-edge)
the slope becomes flatter, so that the reef tran-
sects between 30 and 20 feet and 20 and 10 feet
were no longer adjacent. Therefore intermediate
areas at a depth of 25 feet and 15 feet were
counted in order to prevent gaps in the counting.

To increase the precision, counts were made
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by 2 divers, who swimming side by side, were
counting simultaneocusly.

Data were collected at 9 different stations,
but most data are from the stations Pos Spafio and
Portomarie. A total of 96 counts, giving the num-
ber of Graysbys, were made at each depth.

In Fig.l total number of fish (§6 counts)
per 40 m transect is plotted against depth.
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Fig.1l. Total number of counted Petrometopon
cruentatum per 40 m transect at 14 different
depths. Each dot represents the total number of

Graysbys or 96 counts,

This graph shows, that most Graysbys are
found at depths of 25 and 30 feet. At depths more
than 30 feet the number of Graysbys decreases
gradually, with a suggestion of a second, lower
maximun at a depth of 100 feet.

To estimate the total actual population of
P.cruentatum per transect and per depth and to
gtudy the distribution of juveniles, colliections
were made with the help of Rotenone poisoning at
33 stations at different depths. In all cases,
representative sampling areas of 4 x 4 m were
chosen, since, according to Scheer (5), an inven-
tory of such an area gives a reliable impression
of the type of coral field as a whole.

Table 1 shows the mean number of counted
fish, the mean number of collected fish and the
percentage of both for four depths. The collected
fish show the same vertical distribution as the
counted fish. At a depth of 30 feet for instance
32% of the number of counted fish and 34% of the
number of collected fish was found.

Juveniles occur exclusively from 40 up to
10 feet, with the greatest number at 20 feet. At
this depth juveniles were primarily found in
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Table 1. Mean number of counted fish, mean num—-
ver of collected fish and the percentages of
vothe Percentages are given for counted and col-
lected fishes for the mentioned four depths for
a good comparison between both.

Mean number|% of the|Mean number|% of the
Feet}of counted |counted [of collect-}collect-
fish fish ed fish ed fish
20 1.6 18 245 21
25 25 28 249 24
30 2.8 3e 4.0 34
40 2.0 22 245 21

small crevices and spaces of the coral species
Montastrea annularis. At this depth probably also
mating occurs, because the majority of the fish
population was observed to move to this depth,
before and during the spawning season.

With the %id of the data of the Rotenone
stations (16 m“) it was possible to calculate the
nuymber of fish actually present in areas of 240
m at different depths. Because the inventories
with Rotenone were done only at places where the
cover of the two species of coral Montastrea
arralaris and Agaricia spe. was very high and were
not done at sandy bottom because of absence of
Graysbys, a correction factor was introduced to
get around this difficulty.

It appeared, that the number of graysbys ac—
~ tually present in a transect of 240 m™ at a depth
of 30 feet is 24 fishes. This number is a factor
of 846 higher than that of the counts., This dif-
ference is caused by the great number
of fishes smaller than 12 cm, wnich tend to hide
ouch more in the corals than the bigger fishes,
and are therefore not observed during the countse.
I3 appears, that the Graysbys are living more in
the corals than outside, whick is corroborated
from many field observations of holes and crevi-
ces in the ccrals.

Vertical distribution of P.cruentatum in rela-
tion to its habitat

Rardall (6) suggests, that the structure and
composition of the reef itself is of great impor—-
tance for attracting and maintaining a population
of fishes. The higher and more complex the struc-
ture and the more hiding places it provides, the
greater will be the number of fishes that will
live in it. Talbot (1) found a very clear rela-
tionship between quantity of fish and percentage
of cover and concluded:®By the increase of both
muabers ¢f individuals and numbers of species it
is clear that increased coral cover of the bot-
tom is both enlarging niche size and also adding
new niches",
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For P.cruentatum a high percentage of coral
cover not necessarily means an enlargement of the
habitat because that depends on the structure of
the coral species as well; for instance a field
of Madracis mirabilis can have a high percentage
of cover, but a very small quantity of coral ske-
leton in comparison with a field of Montastrea
annularis {an abundant coral species in the habi-
tat of P.cruentatum) with the same percantage of
covers The Graysby preferentially dwells between
and under corals. The higher the coral the more
places to dwell for the Graysbys. Therefore in
this study the correlation between the number of
fish and the percentage of coral cover is studied
as well as the correlation between the number of
fish and the height, resp. the quantity of the
coralse. Because a high quantity, derived from the
height of the corals, means many hiding places,
this is a measure for availability of shelter for
the Graysbys.

According to Loya (7) and Porter (8) meas-
urements were made of the percentage of bottom
cover as living coral, dead coral, sponges. 4
measuring rope of 10 meters, divided into centi-
meter marks, was laid parallel to the reef and
the number of centimeters covering each coral
species or each other kind of bottom cover, was
counted. This was done at all 14 mentioned
depths. .

The heights of the coral structures was
measured along the same 10 meter rope. At each
half meter of the rope an iron measuring rod,di-
vided into decimeter marks, was pushed to the
bottom and the height of the structure was read
on the rod and noted. Using these figures the
area of this profile was calculated in square me-~
terse. With the aid of the width of the transects
(6 m) a calculation could be made in cubic meters
of quantity of structure (i.e. quantity of shel-
ter) available for the Graysbys. The measurements
of quantity of structure were made at the 9 sta-
tions, mentioned earlier, along the southwest
coast of Curagao, where Graysbys were counted.

In Fige.2 the mean quantity of structure in
the transects is plotted against the percentage

"of bottom cover. The regression line was calcu-

lated. A strong correlation was found between
both parameters (r=0.90). For the studied coral
reef in Curagao, it can be also concluded, that

a high percentage of cover means a high percent-
age cf structure and thus of hiding places. It
should be mentioned, that although a linear re~
gression was computed, the data indicate a better
fit with some non-linear relation, in which the
quantity of structure increases more rapidly than
the % bottom cover.

In Fig.3 the mean number of counted fish per
40 m transect, the mean quantity of structure and
the percentage of total bottom cover are plotted
against depth.

The figures in the graph show a similar ver-
tical distribution. The correlation between the
mean number of fish and the mean quantity of
structure as well as the mean number of fish and
the percentage of total bottom cover was signifi-~-
cant at the 0.05 level,
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FigeZs Relationship between the mean quantity of
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structures.
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Fige4. Relationship between the vertical distri-
bution of P.cruentatum and the % bottom cover of
two species ofl coral Montastrea annularis and

Agaricia sp. for all stations (n=9).
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Fige5. Relationship between the vertical distri-
bution of P.cruentatum and the % bottom cover of
two species of coral Montastrea annularis and
Agaricia sp. for the station Pos Spafio.

It appears that the coral species Montastrea
annularis and several species of Agaricia
aricia sp.) because of their growth form, are
particularly suited to supply hiding places for .
the Graysbys.
In Fige4 the mean number of P.cruentatum and
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#ig.6. Relationship between the vertical distri-
zation of P.cruentatum and the % bottom cover of
two species of coral Montastrea annularis and
Agaricia spe for the station Portomarie.

+ne mean percentage of bottom cover of M. annu-
iaris and Agaricia sp. is plotted against the
GiTferent depthse. A very strong correlation was
found tetween both (p & 0.01).

The earlier mentioned secondary maximum of
<he number of fish at a depth of 100 feet, ap-
cears here to be correlated with a peak in the
sercentage of bottom cover of these coral spe-
siese. At this depth the higher percentage of
sover is especially caused by the coral Agaricia
sp. (1% vottom cover of M.annularis and 24% bot-
tom cover of Agaricia spe respectively).

This correlation also can be found when
sata of some well sampled separate stations are
cresented. _herefore, in Fig.5 and Fig.6 the
mearn rumber of fish and the percentage of bottom
2c of Mearmularis and Agaricia spe are plotted
zgairst depth for the station Pos Spario and Por—
tomarie respectively. At both stations a high
correlation was found between the mean number of
fish and the percentage of bottom cover of both
coral species (p<& 0.01).
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Conclusion

it can be concluded, that the corals
¥ertastrea -armularis and Agaricia sp. have an
important influence upon the vertical distribu-
tion of P.cruentatum by their growth form,which
supplies hiding possibilities e.g. holes,over—
nangs, crevices.

For the coral reef in Curagao this quanti-
of hiding possibilities can be derived from
percentage of cover, because a strong corre-~
or. was found between percentage of cover and

1
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quantity of structure.
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