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From the coastal waters of Goa no information is available
concerning the larvae of commercially important penaeid
prawns. Therefore, five stations in the inshore waters of Gda
were sampled to study their distribution and abundance. Among
the larvae of five species, namely Metapenacus dobsoni (Miers),
Metapenaeus affinis (Milne Edwards), Melapenaeus monoceros
(Fabricius), Penaeus merguiensis de Man and Parapenacopsis
stylifera (Milne Edwards) present in the samples, the larvae
of M. dobsoni were the most abundant. ’

In general, stations south of the mouth of the Mandovi and
Zuari rivers show lesser numbers of larvae of all the species,
indicating that breeding of the species mostly takes place in the
northern region. As indicated by the abundance of the larvae the
peak breeding pericds of the different species in this area would
appear to be during the premonsoon season, especially in the
months January-February and April-May, varying with the
species. The peak breeding period in November-December months
noticed in the case of most of the species in the southwest coast
is however, not indicated in this area, probably hecause of the
westerly surface current of the region in these months carrying
the larvae away from the inshore waters.

INTRODUCTION

Although prawns of the family Penaeidae are of considerable importance
in the fishery of the coastal and estuarine waters of India, information on their
larval abundance and recruitment to the estuaries is quite negligible except
along the southwest coast where considerable work on these aspects has been
done (George. 1962, 1968, 1973; Mohamed et al., 1968: Rao, 1973b). Exploitation
of penaeid prawns from the waters off Goa coast by mechanised vessels is of
recent origin and is increasing every year. Side by side with this increasing
exploitation, information on their larval abundance both in space and time and
their recruitment into the estuarine waters is quite essential for proper manage-
ment of the fishery. With this in mind, a few stations in the inshore waters of
Goa were sampled regularly to study the larval abundance of penaeid prawns
and the results are reported here.

MATERIAL AND METHODS

Penaeid larvae were separated from the surface zooplankton samples col-
lected monthly at five inshore stations off Goa (Fig. 1) during 1974-1976. No
sampling has been done during the monsoon months (June to September).
Samples were collected by towing a HT net (mouth area, 0.25 m: and mesh
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width 0.3 mm) for five minutes and the collected samples were preserved in 5%
buffered fromaldehyde. Depending upon their abundance, penaeid larvae were
sorted out under stereoscopic microscope from 20 to 100, of the sample and
their number raised to the total. The larval identifications are based on the
descriptions of Menon (1952), Mohamed ef al. (1968), Raje and Ranade (1972)
and Rao (1973a).
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Fig. 1. Showing sampling stations in the inshore waters of Goa

RESULTS
SPECIES AND LARVAL COMPOSITION

Larvae of the following species, Metapenaeus dobsoni (Miers). M. affinis
(H. Milne Edwards), M. monoceros (Fabricius). Penaeus merguiensis de Man and
Parapenaeopsis stylifera (H. Milne Edwards). were encountered in the samples.
Larvae of two other species, namely Penaeus indicus and P. monodon which are
also being caught in the commercial catches of the locality were not found
in the samples. Protozoea stages 1 to 3, mysis stages 1 tc 3 and early postlarval
stages were met with in varying numbers in different samples. Few eggs and
nauplii stages of M. dobsoni were recorded in certain samples. Their numbers
being very low, these are not included in the present study.

Larvae of Metapenaeus dobsoni were most abundant in all stations. Larvae
of M. affinis, Penaeus merguiensis, Parapenaeopsis stylifera and M. monoceros
came next in order of their abundance. Out of a total of 10154 larvae of all
stages, 7602 belonged to M. dobsoni, 929 to M. affinis, 757 to P. merguiensis, 615
to P. stylifera and 191 to M. monoceros (Table 1).

Protozoa 1 and postlarval stages of M. monoceros were not represented in
the collections. Postlarvae of P. stylifera also were not noticed in any of the
collections.
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TaBLE 1. SPECIES-WISE DISTRIBUTION OF LARVAE AT STATIONS IN THE INSHORE WATERS

oFr Goa

Species  Stns. Proto- Proto- Proto- Mysis Mysis Mysis Post-  All
zoea I zoea II zoea III I II III larvae stages
",

M. dobsoni 1 292 364 156 452 152 148 233 1807
2 87 706 358 517 226 35 178 2857
3 428 164 132 147 86 31 21 1009

4 85 92 86 237 255 202 68 1025
5 16 28 43 162 165 393 97 904

Total : 7602
M. monoceros 1 0 50 4 18 31 Q 180
2 0 1 8 25 21 0 63
3 0 0 0 1 5 0 0 6
4 0 0 0 0 1 10 0 11
5 0 2 0 0 1 0 0 3

Total : 191
M. affinis 1 %5 71 15 116 50 5 0 332
2 365 25 10 40 13 0 0 453
3 100 0 20 0 15 0 0 135
4 0 0 0 0 0 0 0 0

5 3 4 2 0 0 0 0 9

Total : 929
P. merguiensis 1 0 25 0 30 34 0 28 117
2 75 33 50 50 85 10 125 348
3 10 0 15 20 30 0 24 99
4 40 50 60 0 0 0 27 177
5 0 0 0 15 0 0 1 16

Total : 1757

P. stylifera 1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0

3 502 20 45 21 40 0 0 628

4 0 0 0 22 10 15 0 47
5 0 0 0 0 0 0 0 0

Total : 675
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DiISTRIBUTION OF THE LARVAE

Arcaitise distribution (Table 1) and breeding grounds:

In general, all the species except P. stylifera had maximum number of
larave collected in the samples from stns. 1 and 2 north of the Mandovi
and Zuari river mouths. oft Baga and off Sinquerim respectively, especially from
the latter (Table 1). P. stylitera alone had the maximum number of larvae col-
lected from stn. 3 off the river mouth opening. Generally. stns. 4 and 5
south of the mouth of the rivers, off Bogmalo and off Velsao respectively showed
lesser numbers of larvae of all the species. This would definitely indicate that
the main breeding grounds of all these species in this region are either off or
towards the north of the Mandovi and Zuari river mouths.

In the case of M. dobsoni, maximum numbers of protozoea and early
mysis stages were found off Sinquerim in the north. By the occurrence of large
numbers of the later mysis stages in stns. 4 and 5 and postlarvae in stn.
1 (Table 1), the dispersal of the larvae may be noticed from the main breed-
ing ground which appears to be off Sinquerim.

M. affinis had maximum number of protozoea stage 1 in samples from
stn. 2 off Sinquerim. The later protozoea stages as well as all the mysis
stages had their maximum numbers in stn. 1 off Baga, postlarval stages being
absent in  the samples. Stns. 4 and 5 were almost devoid of these
larvae. 1t is evident that the larvae produced at the breeding grounds off Sin-
querim are being dispersed towards the north in the case of this species.

Compared to all other species M. monoceros had the least number of larvae
represented in the collections. The late protozoea stages and the mysis stages,
which only are represented in the samples, were mostly found in samples from
stns. 1 and 2 onrly, thus making it clear that the breeding ground of this
species is also north of the river mouth.

As in other species Penacus merquiensis also had the maximum numbers
of larvae in samples {rom stn. 2 off Sinquerim. The larvae were very few in
the southernmost station and in stns. 1, 3 and 4 they were represented but
much less than in stn. 2. Therefore. the main spawning ground for this
species also is somewhere off Sinquerim.

Parapenacopsis stylifera is peculiar in the distribution of the larvae.
Protozoea and early mysis stages were found in fairly good numbers in samples
from stn. 3 off the river mouths. In stn. 4. just south of this, a few mysis
stages have been obtained. No larvae were found in any of the other stations.
Hence, it is quite clear that the species is spawning off the Mandovi and Zuari
river mouths and not much of dispersal of the larvae from this area is noticed.

Seasonal distribution and breeding season (Fig. 2):

In general, in the samples analysed the maximum number of larvae were
found in February. No samples being available during the months June through
September, the distribution of the larvae during these months is not known.
Hence, a peak breeding period during the premonsoon season is indicated in most
of the species.

Larvae of M. dobsoni were abundant in February of all the three years,
the maximum being in February. 1974. The larvae were rcpresented in fairly
good numbers from April to May. Their numbers were very much less in October
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Fig. 2. Monthly distribution of larvae of Mectapenacus dobsoni.

to January, especially during October, November and Dvecember. This would
clearly indicate that the peak spawning season is in February. Another increased
spavning activity is indicated in April and May.

Larvae of M. «ffinis were very much less and represented in the coliection
only in January. February and March of 1975 with the peuan in January. 1 or
2 numbers of larvae were (Table 2) found in March and December. 1975. So
the peak breeding of this species seems to be in the month rf January.

Larvae of M. monoceros also were represented in small numbers. mostly
in February and in smaller numbers in December, January and April (Table 2).
So. Januory and February scem to be the peak breeding months for this species

also. Like in . dobsoni, slightly increased breeding activity is indicated in April.

P. mecerguicnsis of the locality share the same characteristic of breeding
mostly in February with lesser hreeding activity in May by tlie indirect evidence
of the presence of their larvae in these months. Maximum number of larvae
were found in February 1974 (Table 2).

February 1976 showed the maximum number of larvae of P. stylifera
(Table 2). In other months the larvae were not present except very rarely in a
few months. Thus, in this species also February seems to be the peak breeding
month.

DISCUSSION

In the southwest coast of India Menon (1952, 1953), George (1962), George
et al. (1968) and Rao (1968) have reported about the spawning of penaeid prawns
in close inshore waters, especially the species M. dobsoni and P. stylifera. The
presence of large numbers of larvae in the samples collected from the inshore
stations off Goa would definitely indicate that here also these prawns are
spawning in these regions. However, it is interesting to note that in all species
the breeding takes place mostly either in the area off the mouth of the Mandovi
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_7Zuari rivers or areas north of the mouth. In the fishing for these prawns in
this region. it is reported that the northern areas between Calangute and Mor-
mugao harbour mouth are more productive (CMFRI, 1975). This may probably
be due to a difference in the nature of the substratum between the north and
south regions.

Breeding seasons of the different species show slight variations from the
observations on the respective species made from other regions of the west coast.
In M. dobsoni, based on maturity condition of adults, George et al. (1968), Rao
(1968) and George (1970) reported about the species breeding throughqut the
year in Cochin waters with peaks in April, June through August and November-
December. In Calicut waters, from the presence of eggs and larvae in the
plankton, Menon (1952) derived at a spawning season for the species from Sep-
tember to April, with a peak from September to December or January. The
present study indicates that the breeding, although taking place throughout
the year, has peaks in the months of February and April-May, the main peak
being in February. The peak during November-December is not noticed here.
Because of the absence of sampling during the monsoon months, the peak breed-
ing in the monsoon period could not be ascertained. However, CMFRI (1975}
reported peak spawning period for the species in the waters of Goa bhased on
studies on spawning population of adults of the species as February and No-
vember. So the absence of samples during the monsoon period does not seem
to have missed any peak breeding season.

In Cochin waters, the breeding season of M. affinis was reported to be
October-March with peak in November and December. The present study in the
waters of Goa indicates that the breeding is from January which is the same
as that recorded for the species in Calicut waters by Subrahmanyam (1967). By
following the occurrence of mature females, March-April and November-December
were reported as peak spawning pericds for this species in Goa waters (CMFRI.
1975). In this species also there does not seem to be a peak spawning period
during the monsoon season, when samples were not available during the present
study. However, the November-December peak was not observed in this species
also. probably because M. affinis is reported to be spawning in slightly deep
waters than M. dobsoni in the south west coast (Subrahmanyam. 1967; George
et al., 1968), which may be the case here also and the existing current pattern
of the region may not be bringing in the larvae to close inshore areas.

In the Gulf of Kutch area Srivatsa (1953) reported the spawning period
of M. monoceros from February to April. More or less the same period is seen
to be the peak season in these waters also, the peak spawning month being
February. George (1962) found two peaks in this species from Cochin, the first
in July-August and the second in November-December. neither of which is
noticed here. Perhaps the species is spawning in deeper waters as peinted out by
George and George (1964) in Cochin waters and the larvae are not properly re-
presented in the close inshore samples.

The February peak spawning is shared by the species Penaeus merguiensis
also along with the other prawns in this region. In the CMFRI report (1975) the
spawning population of the species is reported to be dominant in these waters
from October to January. From this, it would appear that only the larvae,
spawned towards the end of the peak season, are represented in the present
collections as peak. This again is probably brought about by the prevailing
currents of the area.
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Parapenaeopsis stylifera is reported to have peak spawning season in
Bombay waters extending from September to May. (Shaikmahmud and Tembe,
1961; Mohamad, 1967). Along the Malabar coast the peak spawning occurs in
October to December (Menon, 1953) and at Cochin, November, January and
April are the peak months (George et al., 1968; Rao, 1968). The peak spawning
of the species noted in the present study in February falls in the season noticed
in the northern waters only.

Although for most of the species studied in other parts of the west coast
of India, especially the southwest coast, a peak breeding is reported during
November-December months, it is strange that this peak in breeding is not
noticed in any of the species during the present study. This may be attributed
to the surface current pattern of the central west coast during this period which
probably carry away the larvae from the close inshore region which only has
been sampled in the present study. According to Varadachari and Sharma (1967)
in this area the monsoon current is westerly during thz northeast monsoon
period. Therefore, this westerly surface current may be transporting the larvae
away from the inshore areas and hence they were not represented in large numbers
during these months, although there was peak breeding. However, detailed study
of the larvae in slightly deeper waters also in relation to the environmental para-
meters will throw more light on the breeding peaks of these species in these
waters, in order to determine the availability of postlarvae for collection for
stocking in pond culture.
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