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OYSTER SETTING IN THE RESTINGA LAGOON IN VENEZUELA

Chang-Hwan Crio* and Jose A. Frias**
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INTRODUCTION

One of most important criteria for successful
oyster farming is the correct timing and placing
of the collectors for setting of oyster seeds
(N'ikolic et al., 1976; Shaw, 1968). Many studies
have been made on the setting behavior of oyster
larvae throughout the world. Most of these
have been field observations directed toward the
prediction of setting periods, intensity, zone of
distribution and use of substrates to determine
favorable situations for setting and survival.

The mangrove oyster (Crassostrea rhizophorae
Guilding) is found in the coastal marine waters
of the various countries bordering the Caribbean
Sca and adjacent waters. Since studies on the
biology of this edible oyster and the possible
expansion of commercial activities were discussed

by Mattox (1949), a system for _cultﬁring has

been investigated in several countries, but few
of them obtained satisfactory results. The oyster
industry in Venezuela is almost non-existent
though the feasibility of culture through field
investigations has been discussed and. recomm-
ended (Velez, 1972 and 1968; Carvajal, 1962).

The Restinga Lagoon, one of big lagoons in
Venezuela, has been noticed for its edible oysters
since early 1940’s (Mosqueira, 1943) but only
Angell (1972) has experimented with oyster
setting. He found spawning and setting of oyster
larvae occurred throughout the year, but intensity
of set and larvae counts were most intense during
cooler months, January to May.

To date,

has been experimented from time to time but it

small-scale culture in this lagoon

has not been successful yet. Failure was mainly
due to the abundance of fouilng organisms.
Therefore, we applied a method by using inter-
tidal system, which is a sort of mixture of two
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methods, one by Nikolic ed al. (1976) in Cuba

and the other by Marshall (1968) in North
Carolina, the United States of America.

DESCRIPTION OF AREA

The Restinga Lagoon, which is located in the
central-northern coast of the Margarita Island,
is hypersaline and its area is ca. 26.6 . km2
Waters are exchanged through a narrow mouth
which opens in the southern coast of the Island
(Fig.1). The depth of the central ﬁart of the

lagoon varies 1—6m. Mean temperature of superf-
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icial waters is 27.7°C (26.5~29.6°C)and salinity
is 38.6 ppt (36.4~39.4ppt). The precipitation is
low, approximately 274mm per year (Angell, 19
72) and there is no river.

Natural existence of oyster is more dense in
waters of less salinity of the central area of the
lagoon, where setting is encountered on aerial
roots, terrestrial roots, and terminal branches
of the mangrove tree. Vertical distribution is
restricted to a narrow band, approximately 15~
20cem within the daily tidal range, that is, from
10—15¢em to 25—35cm above low tidal level. Pre-
sence of vigorous growth of invertebrates below

the low tidal level is characteristics,
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Fig. 1. Map showing the sampling stations.

MEIITODS AND MATERIALS

Three stations were fixed where natural oyst-

ers was abundant

(Fig. 1), and the investig-
ation was carried out for a two month

Sceptember and October 1979.

period,

Planktonic oyster larvac were monitored wee-
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kly. A Kitahara net used for sampling was a
conical type of 30cm in diameter and double X
13 nylon gauge. Each sample consisted of a ver-
tical net haul from one meter depth to the sur-
face water level, and it was repeated five times
at each station. Total number of larvae was es-
timated by using a microscope, and identification
of larvae followed Martines (1962).

Opyster setting was sampled by using two dif-
ferent collectors; plastic box,and asbestos plate.
At each station, 5 collectors each were placed
vertically in accordance with water level, that
is, the upper halves of them were suspended
above the low tidal level and the lower halves
were continually immersed. After 30 days from
the time when the collectors were suspended,
they were removed and examined .for attached
spats. All oysters were counted on 100cm? of
surface.

Ancillary data were recorded between ten and
eleven o’clock in the morning. Water temperat-
ure was measured with a conventional thermo-
meter and salinity was cheked with an Ameri-
can Optical Goldberg T/C reflectometer.

RESULTS AND DISCUSSION

Temperature and salinity

A maximum temperature of superficial waters

TINGA LAGOON IN VENEZUELA

in the Restinga Lagoon during the experimental
period was 30.3°C, and maximum salinity was
40.0ppt. There was no big differences of temp-
erature and salinity betweenr surface and bottom
waters, presumable due to the shallow depth
(1—6m). Mean temperature was 29.43 f’C, and

"mean salinity was 37.70ppt (Table 1).

In tropical waters, planktonic oyster larvae
and settlement of larvae occur almost througho-
ut the year (Velez, 1972 and 1968; Angell, 1972;
Mattox, 1949). Although Mattox (1949) found
there was no pzak of larvae set, Angel - (1972)
reported that intensity of set and larvae counts
were most intense during cooler months, January
to May. Velez (1972) found the peak existed in
the hot scason, September to November, and he
added that a minimum of larval settlement oce-
urred in January to March., But from his other
experiment done in the same area (Velez, 1968),
he reported there were two peaks, during the
three months from April to June and in Septe-

mber. Those experiments (Angell, 1972; Velez,
1972 and 1968) were done in the north-eastern

areas of Venezuela, though they conducted them
in different areas.

In Cocineta Lagoon, which is located in the
north-western part of Venezuela, Yoo et al.
(1976) found there were more larvae during

April and May than from January to March.

Table 1. Temperature and salinity in the superficial waters in the Restinga Lagoon

in September and October 1979

Temp., °C Salinity, ppt
Date

ST.1 ST.2 ST.3 ST.1 ST.2 ST.3
Sept. 14 29.0 "28.5 28.4 36.5 37.7 37.0
21 30.1 30.3 30.2 36.2 36.8 36,5
Oct. 2 29.3 . - 29.3 29,2 37.7 39.5 39.0
9 29.4 - 29,3 29.9 38.1 37.5 40.0
16 29,2 29.6 20,8 38.0 37.0 38.0
Mean 29.4 29,4 29.5 37.3 37.7 © o381

So, actually, temperature would not be a major
regulating factor of mass spawning in tropical

waters where temperature stays around 30.0°C

throughout the year. Salinity does not seem a
direct factor (Velez, 1972) either,
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Planktonic larvae and spat count » were 31, 53, and 20 at stations 1, 2, and 3, re-
The number of planktonic larvae (umbo .and spectively in September and 28, 31, and 29 at
full grown stages together) per net haul (ca. stations 1, 2, and 3, respectively in OQctober

330L.) was 28-53. The maximum .number was . (Table 2).
89 at station 2 on September 14, and the means

Table 2. Numners of planktonic lﬂrvu'e (umbo and full grown stages) per net haul
(330 L.) in the Restinga Lagoon in Sepitember and October 1978

ST. 1 o ST. 2 ST. 3
Date . :

U F T ' U F . T ) F T

Sept. 14 31 8 39 75 14 89 40 5 45
19 41 . 3 44 " 48 10 58 - 29 - 3 31

21 9 2 11 8 3 11 12 1 13
Total 94 18 A
Oct. 2 6 2 -8 23 2 26 5 1 6
9 2 - 2 3 7 — 3 14— 14

16 54 21- 75 Lo 47 17 G4 E 50° 17 ' 67
Total . 8. _ 93 . 87.

U: Umbo stage. F: Full grown - stage. T: Total. ~—: None.

* B . s | ) . . . .
Table 3. Spat counts per unit area. (100 ¢m2) on the surface of collectors at the
tidal zone* in the Restinga Lagoon in September and October 1979.

Sample Sept. 5~Oct. 2 . Sept, 14—Oct. 16
number ST. 1 ST.2- ST. 3 ST. 1 ST. 2 ST..3 .,
1 12 82 5 4 41 8
o) 1 43 13 14 60’ 12 .
3 21 21 ‘4 s 37
4 50 7 6 33
5 16 14 5 . 53 14
Total 47 212 43 46 224 "49
Mean 10 43 9 9 45 10

* Almost no spats were found on the collectors continually immersed.

Spat count per unit area (100 ¢m?) was 9 pectively (Table 3).

—45. The maximum spat count was 82 at station Difference of spat counts hetween different

2 aad the means were 10, 43, and 9 at stations ' materials was not significant, but vertical diffc-~

1, ‘2, and 3, respectively during the first expe-
riment carried out from September 5 to October
2, and the means during the second experiment
carried out from September 14 to October 16.,'
were 9, 45, and 10 at stations 1, 42, and 3, rés—“

rence in accordance with airing was significan-
tly different; that is, collectors _in. the. ‘tidal
zonc was good, especially between 15em and
10cm above the low tidal ie\}el, nr‘xd‘ a{]most no

spats were found on collectors continually im-
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mersed.

In terms of culture of the mangrove oyster,
Cuba obtained a fruitful result by wusing the
mangrove branch for spat collectors (Nikolic et
al., 1976), and it was found that mussel shell
was the best collector in Venezuela (Velez, 1968)
but, unfortunately, it was impossible to get both
materials because cutting mangrove hranches was
prohibited and gathering the shell was not easy
in Margarita Island where the Restinga Lagoon
is located.

Spat count in the Restinga Lagoon was ca. 40
—50 per 100cm? at station 2 and it was a reason-
able number. Landers (1968) found that a spat
count of 10—15 per shell would be more realis-
tic to allow for proper growth. Tt can be said
" that a spat count of ca. 35 per 100cm? would be
good for setting ground in terms of commercial
culture. Velez (1972) found ca. 70 per 100em? in
Mochima Bay in Venezuela.

A problem is, however, the fouling organis-~
ms. The mangrove oyster’s life is very hazard-
ous with many predators and competitors living
among the mangrove branches where the oysters
attach and develop (Mattox, 1949).

oyster spats were found on the collectors conti-

Almost no

nually immersed; perhaps for the same reason
as Marshall (1968) found in North Carolina in
the United States. Suspension of shells with at-
tached spats in intertidal and subtidal zones of
high salinity areas indicate that, in such areas,
fouling organisms completely cover oysters that
are continually immersed.

The best way to get good spat without foulli-
ng organisms in high salinity areas is that the
collector should be placed where it is able to be

"in the air for 4 hours per day (Marshall, 1968).
Therefore, to get good spats in this lagoon is
presumed to suspend the collectors at 15—10cm

zone above the low tidal level. It is the range
of airing for between 4 hr 20min and 3 hr 40min

CONCLUSION

(1). Temperaturc and salinity did not seem to

be regulatory factors in oyster larval distribution
and spat count in the Restinga Lagoon.

(2) Number of planktonic larvae (umbo and
full grown stages) was found ca. 40 per net
haul Cca. 330 L.),and spat count was found ca.’
45 per 100cm? on the surface of the collectors at
station 2.

(3) Numbher of planktonic larvae and spat co-
unt showed that it was a good time to get spats
during September and October, and there were
reasonable numbers for proper growth: The best
place for oyster setting was presumed to be at
station 2 and its vicinity.

(4) Vertical difference of spat counts was sig-
nificant though there was little difference betw-
een materials. A good set was found on the co-
llectors at the tidal zone, specially 15—10cm ab-
ove the low tidal level. Almost no oyster spats
were found on the collectors continually imme-
rsed and fouling organisms completely covered
them. In high salinity waters as in the Restinga
Lagoon, there is little promise for successiul
oyster culture unless artificial airing can be ad-

apted so as to be practical.
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