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ABSTRACT

The fishery is seasonal, June-July to October-November. The total landings
of prawns toy mechanised vessels in '9718 was estimated at 539 it, of which nearly
63.4% wis large’sized P. indicus. The species occurs 'in the adjacent waters of
Purrjdikkayd aso, as a IXMiiKMheyear fishery of lesser magnitude. The modal
sizes of P. indicus from the Manappad fishing grounds Hanged from T51-155 mm
to 171-175 mini for mates and I'SI-ISS mm to I'9r-200 mm for females. Stages, of
maturity ‘indicated intense spawning activities iui this fishing ground. The fishing
season coincides with the south-west monsoon, when thame is a seasona fishery,
exclusively congtituted by large sizes of the same species, sn the adjacent waters of
the Kjnyakumaci District on the southwest coast. A oampardtilve study of the
various features of the fishery of P. indicus lib these two areas indicates the possi-
bility of meoruitmenit of the species to the iMlangppad fishery from the stock off
Kianyakumao, -which, in turn, its probably reoruuted from the Kerala coast at the
time of intense physico-chemical changes in the marine environment, brought about
by the south-west monsoon.

INTRODUCTION

The two magor prawn fishing grounds of Tinnevelly coast are, at Mana
ppad, with a rich seasond fishery dominated by Penaeus indicus,. and dt Punnai-
kkayal, Tuticorin, which presents a round4he-year fishery dominated by P. semi-
sulcatus. Active exploitation of the prawn fishery of Manappad (Lat. 8°22,
Long. 78°3) by mechanised trawlers commenced in 1970-71. Some areas aong
this coast were sporadically exploited earlier for penaeid prawns by mechanised
as well as indigenous crafts, landing their catches at various centres dl adong
the coast. Although the fishery off Manappad contributed to good quantities of
large™szed penaeid prawns, not much information is available on the. characteri-
dics of this fishery. Hence a detailed study on the fishery resources and bio-
logicd aspects such as seasond dundiamoe, Sze-frequency, sex-composition, ma:
turity stages, spawning seasons, recruitment, etc., of the dominant species P.
indicus, in comparison with the fishery of the species at Punnaikkayal area is
attempted.
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THE FISHING GROUNDS AND SEASONS

The nearshore region, of the continental shdf of south-east coast of Indiais
wdl known for its rich coras, and the bottom is generaly rocky and sandy. But
there are narrow gullies of muddy bottom with rich concentrations of prawns,
about 6 km away from the shore at Manappad and dightly closer at Uvari fishing
village. Fishing is carried out usudly at depths of 15 to 25 m, occasiondly ex-
tending up to 30 to 32 m. The muddy nature of the bottom in this region makes
trawling possible.

Prawn fishery of Manappad is invariably seasonal, unlike that of Punnai-
kkaya where exiploitation is done throughout the year. The fishing season of
Manappad by mechanised boats commences by June-July and terminates by
Ootober-Novemiber of each year. It is generdly seen that the close of the prawn-
fishing season a Manappad coincides with the commencement of the peak sea-
son further north in,the Gulf of Mannar, & Mandapam and Rameswaram, in
the months of January to March (OMFRI, 1975). Depending on the availability
of prawns in these fishing grounds, mechanised vessals move™ from one base to
the other. Mechanised vessds fishing in the grounds df Manappad operate from
the bases at Vira{»ndiyanpat!tainam and Tiruohendur, and those fishing in the
Punnaikkaya grounds and adjacent waters operate from the base at Tuticorin.

SPECIES COMPOSITION AND TRENDS IN PRODUCTION

The total quantity of prawns landed by mechanised fishing vessds at
Virapandiyanpattanam and Tiruchendur, in the year 1978, is given in table 1.
P. indicus (Naaran) was me predominant species, contributing to about 63.4%
The other species represented m the catch were P. semisulcatus and Parapenaeo-
psis stylifera. The total landings in the season was about 539 t of which 69.7%
was constituted by large-sized P. indicus and P. semisulcatus, fetching an average

TABLE 1. Total prawn landings (in kg) at Virapandiyanpattanam and Tiruche-
ndur during 1978.

VIRAPANDIYAN PATTAN AM TIRUCHENDUR
Months P. P.semi-  Other Total P. P. semi-  Other Total Grand
(1978) indicus xulcatits species indicus sulcatus species total
Jun 6,171 686 6,857 6,857
Jul 72,188 5.537 77,725 65117 5476 70,593 1,48318
Aug 84,244 2,893 87,137 36,359 1,301 37,660 1,24,797

Sep 47,873 5,523 7,792 61,1*8 8,615 1,009 1205 10,829 72,017
Oct 17,072 9,573 1,24,050 1,50,695 3317 1527 19149 23.993 1,74,688
Nov 858 452 11,100 12,410 12,410
Total 228406 24,664 142,942 3,96,012 143,408 9313 20,354 143,075 5,39,087
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of Rs. 55.50 per leg (head on). The tota price of prawns landed during the sea-
son is given in Fig. 1. The peak landings of P. indicus were recorded in July
(137.3 t) and August (120.6 t). Larger quantities of P. stylifera were landed
towards the latter hdf of the season. The maximum landings of this species at
Vingpandiyanpattaniam was in the month of October (124 t). Such quantities
are not recorded from any of ithe nearby fishing ground's, such as Cape Comorin.
Punnaikkayai and Mandapam. However, this species is not sought-after like
Naaran, as dt fetcches very low prices. In comparison, fee estimated total landings
of penaeid prawns by mechanised fishing vessdls from of Punnaikkaya in 1978
was 244.7 t. On an average, about 72 boats operated per day from the base at
Tutioorin, P. indicus formed only about 24.4% of the total catch with poor
catches in December and January.
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and Tiruchendur during 1978. ing grounds during 1978.

A comparison of the catch per unit hour (CPUH) of prawns from Mana
ppad and Punnaikkayai fishing grounds in 1978, is given in Fig. 2. It may be
noticed that the catch rate of Naaran from Manappad grounds was high in June
and July (3.2 kg and 3.4 kg per hour respectively), but showed a steep decline
in the following months. On the contrary, the catch of prawns from Punnaikkayai
did not show any sudden fluctuation, and"*the fishery was more or less steady

throughout the year with, an estimated average catch rate of about 142 kg per
hour.

LENGTH-FREQUENCY DISTRIBUTION

P. indicus ranged in length (from tip of rostrum to tip of telson) from
121 mm to 200 mm in mates and lirom 131 mm to 215 mm in females. However,
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only 2.7% of the males landed during the season belonged to the size groups
121-135 mm, and 2.6% of the females in size groups 131-140 mm. The dominant
mode for males shifted from 151-155 mm in June to 156-160 mm in July and
August and 171-175 mm in tember and October. In the case of femdes, the
dominant mode shifted from 171-175 mm in June to 151-155 mm in July, 176-
180 mm in August. 186-190 mm in September and 196-200 mm in October
(Fig. 3). The ce of predominant modes at smaller sizes in later months
might indicate the absence of further recruitments of younger prawns into the
fisnery. In other words, recruitment to this fishery may be only in June-July and
this might explain the high catch irate in those two months. However, the fishery
lasted up to the beginning of November, probably, due to the survival and
rowth of the same stock, or to the entrance of larger size groups in later months
rom the origind source itsdf, or by both.
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P. indicus landed by mechanised boats from the adjacent fishing grounds
df Puninaikkayd in 1978, ranged in length from 96 mm to 200 mm in case of
males and from 101 mm to 210 mm in case of femaes (Fig. 4). A comparison
of the dominant modes of the males and femaes from January to December
1978 showed that they were at bigger size groups of 161-165 mm and 166-170
mm in males and 176-180 ram and 186-190 mm in femdes in August and
September, when smilar Szes appeared &, Manappad also. In most of the other
months the species was represented mainly by smaler size-groups only. The
lowest moda szes of maes were 126-130 mm, 121-125 mm 136-140 mm and
141-145 mm, and that of femades 126-130 mm, 121-125 mm, 146-150 mm and
136-140 mm in November, December, February and May, respectively. (Catch
was comparatively very poor in January). Thus the recruitment of the species
into the fishey at Puonaikkaya fishing ground and nearby areas seems to be
in the months of November-February and May, as againgt June-July at Manappad

SEX-RATIO

A dudy of the sex-ratios of P. indicus from the fishing grounds df Mana
ppad and Punnaikkaya in 1978 showed that there was a dight predominance of
femdes. The yearly average percentage of maes and females from the former
ground was 474 and 526 and from the latter ground was 46.7 and 53.3,

rspe-ctively.
MATURITY STAGES

Stages of maturity of femae P. indicus were categorised” as immature,
early maturing, late maturing and mature, spent-recovering and impregnated
(Rao 1968), and recorded every week from January to December 1978 (Fig. 5).
One of the interesting features noticed in the fishery at Manappad was that the
immature prawns were very scarce. On an average, only 5.5% of the femaes
were immature and the rest were in various stages of maturity. More than hdf
of the immature prawns were recorded in the first month itsdf, there being very
few, and a times none, in the following months. Impregnated specimens were
recorded, though in smdl numbers only, in July (8.7%), August (5.4%) >d
October (11.0%). Spent-recovering stage aso was farly well-represented
throughout the season, with an average of 30%, per month. The femdes at
ealy maturing steges displayed a trend of decrease towards the close of the
season, dmilar to that of the immature stage. This decline in the number of im-
mature and early maturing stages with the advance of the season, might suggest
that entry of such individuas to «the fishery took place towards the beginning of
the season only, thereby supporting the earlier inference that recruitment to the
fishery took place during the first fev months of the season.

Late maturing and mature femaes were quite abundant in July, August
September and October (Fig. 5). especidly in September, when they contributed
to 87.13%. The presence of large numbers of maturing and mature individuas
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together with negligible numbers of immature ones throughout the season would
indicate that this is a gpawning ground of P. indicus. A comparative study of the
different maturity stages of this species present in the catches from the fishing
grounds df Punnaikkayal (Fig. 5 dso showed that maximum number of ma
turing and mature individuals occurred during the same period. This would also
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FIG. 5. Matuiriity stages of P. indicus (female) from A. Manappad and B. Punnaifcyiil
fishing grounds, during 1978.

lead to the inference that the peak spawning season of P. indicus of this region
is during July to October. George et a (1963) observed P. indicus breeding
throughout the year with two peaks, one in December-January and the other in
May-June aong the south-west coast of India. But according to Subrahmanyam
(1963) the breeding activity of the species was pronounced in March and May
to September at Madras. The present observation on the fishery aong the south-
ead coast is more or less in agreement with the observations made by Subrah-
manyam along the east coast. This would confirm the suggestion made by George
et a (1963) that there may be difference in the breeding season of the species
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occurring dong the west and east coasts of India. At Punniaikkaya large num-
bers of immature prawns were landed in November (66.67%), December
(83.91%), February (50.52%) and May (56.86%). Correspondingly femde
prawns of late maturing, mature and spent-recovering stages were less during
these months. So the recruitment of the species into the fishery appears to be
during the months, November-February and May, drengthening the inference
made from length-frequency studies.

DISCUSSION

The prawn fishery df Manappad was supported to a great extent by the
spawning population of large-sized P. indicus with the dominant modes for both
maes and femades above 151-155 mm. According to Panikkar and Menon
(1955), Menon (1957), Menon and Raman (1961) and George (1961, 1962a
and b). P. indicus spends its juvenile stages in estuaries and move out into the
sea dfter reaching a sze of about 120 to 130 mm. The only estuary in this
region, which could form a nursery ground for the juveniles of the species, is
the Punnaikkaya estuary. But juveniles are obtained only in smal quantities
from this estuary, and adjacent to the estuary there is a marine fishery for the
species. It contributed to 24.4% of the total catch in 1978 with an averagel of
44 t per month. So the Punnaikkaya estuary may be supporting the fishery of
the adjacent area only and the posshility of it faming an exclusve nursery
ground to support the rich fishery of Manappad is remote. Besides, the fishery
df Punnaikkayal was not seasonad and the landings were comparatively Steedy
throughout the year ruling out any possbility of a mgor recruitment to the
fishery df Manappad in May-Jduly. This would lead to the conclusion that the
fishery of Manappad is supported either by a stock produced there itsdf or
recruited in the larger dzes from some area other than Punnaikkaya region.
The former is ruled out sSnce a no time younger specimens are present in the
fishery of this area. The prawn fishery of areas further north, like Erwadi and
Mandapam, is mogly contributed by P. semisulcatus (C.M.F.l., 1975). Thus
recruitment from the northern sde is not likely. On the contrary, P. indicus forms
the dominant species of the fishery towards the southern side of Manappad.
George and Mohamed (1967) observed that the prawn fishery of Kanyakumari
Didtrict is excdusvdy condtituted by large-sized P. indicus. Though juveniles (37
to 135 mm) of the species are obtained from the Manakkudy estuary of the
Kanyakumari Didtrict, it contributes to a monthly average of 0.24 t only (Susedan
1975). According to George and Mohammed (1967) the fishing season at
Kanyakumari starts with the onsat of the south-west monsoon in May-June and
extends up to September-October. Within the region itsdf, the fishing season
begins and dso ends earlier in the northern villages. The dsgnificance of this
fishery is that it occurs during the monsoon, when fishing activities al aong the
wes coast are ekhet stopped or very dack. The point of interest is that the
fishery df Manappad is exactly during the same period, and contributed by
smilar gzes of prawns of the same species.
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Ramamirtharn and Jayaraman (1960) observed the phenomenon of up-
welling dong the south-west coast of India during die southwest monsoon period.
Banse (1959) aso observed the same and suggested that fishes were forced to
move to deep waters or press very close to the shore during such physico-
chemical disturbances. Following this observation, George (1963) reported that
al the important species other than Metapenaeus dobsorti in the fishery df Co-
chin move to deeper waters during this upwelling period in the monsoon season.
According to Rao (1972), the occurrence of larvae of M. dobsoni al-the-yeai-
round in the inshore waters and the scarcity of larval forms of larger species (P.
indicus, M. affinis and M. monoceros) in the same area from February to August
indicate that it might be due to some migration of larger forms from the area
Of course, the exact depth or area to which these large-sized prawns migrate
during the south-west monsoon is not definitdy known. But it is to be noted
that the rich fishery of large-sized P. indicus dong the south-west coast of Kanya-
kumari and adjacent south-east coast including Manappad takes place at about
the same period. George and Mohamed (1967) were of opinion that the only
possble source from Where recruitment to the Kanyakumari fishery can take
place is from the northern region, viz. the Kerda coast, with severa estuarine
nursery grounds where the species exists as a fishery. Hence it is probable that
during the upwelling period of south-west monsoon the species moves to the
south and appears in the fishery of Kanyakumari District and aso the adjacent
areas on the east coadst. Close smilarity of the fishery of the species at Kanya
kuimari and Manappad in Sze compostion, season and al aspects of the nature
of the population getting recruited into the fishery strengthens this view.

Further, a dudy of the nature of the continental shdf of the south-
east and south-west 'coasts of India reveas that, the 30 m contour
line df Manappad and nearby areas is as broad as that df the Keraa
coast which harbours a rich fishery of P. indicus. On the contrary, the 30 m
contour line of Kanyakumari Didtrict is extremely narrow. Hence, in dl pro-
bability the broad and shdlow Sdf region with its muddy substratum, df
Manappad and adjacent areas on the east coast, may be providing a highly
favourable habitat for the adults of P. indicus which, at the time of physico-
chemica disturbances during south-west monsoon are forced to move from the
inshore waters of Kerda towards the south and on reaching the narrow stretch
of the inshore region of Kanyakumari, moves further to the shdlow spread of
the hdf region on the south-east coast and gets recruited in the fishery there.
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