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MULLET SEED RESOURCES OF PICHAVARAM MANGROVE,
SOUTHEAST COAST OF INDIA *
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AMTRACT

Obssrvations on the abundance and distribution of juveniles of mullets Mugil eephalus and Lixa
sPp. were thade for a perod of two years from April 1980 to March 1982, By wsing velon screen drag
net and cast nét'1934 seeds were collected. Seeds of Mugil cepholus constituted 33.66% and Liza
spp. 66,34 % Availability of seeds wero found to be round the year with peaks of abundance during
late monsoon, eatly postmonsoon and gummer scasons, Salinity and water temperature were found
to inflyonce the temporal variations of seeds, A note on the potential mullet seed resources and scope
for brackishwater mullet culture in this region is appended,

INTRODUCTION

TrE IMPORTANCE of shelifish and finfish culture
as ¢ positive means for increasing fish produc-
tion has long been realised and even the count-
ries which traditionally depend on their capture
fisheries have now tumed their attention to
culture operations. Adequate and timely supply
of quality seeds are fundamental {o any orga-
nised fish farming programme and the utilisa-
tion of available natural resources is a priority
consideration in this regard. Mullets are the
important group of fishes being considered for
culture purposes in the Indian coastal waters
(Rao and Gopalakrishnan, 1975; Gopala-
krishnan and Ghosh, 1976 ; James et al,
1984 b). Studies on the availability and sea-
sonality of mullei seeds have beenmadethrough-
out the Indian coastal areas (Sorcjini, 1958 ;
JThingran and Natarajan, 1969 ; Rao, 1970 ;
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James ef al., 1984 a ; Jayabalan ¢f al., 1984).
Observations have been made earlier on the
occurrence of number of mullet - species,
their early life history and feeding habits in
Pichavaram mangrove area (Prince Jeyascelan
and Krishnamurthy, 1980 ; Krishnamurthy and
Prince Jeyaseelan, 1981 ; Krishnamurthy ef al.,
1984), However, a complete study on the
abundance and distribution of juveniles of
mullets has not yet been made in this area,
Therefore the present study had been unders
taken in order to evaluate the seasonal abun-
dance, spatial distribution and the probable
factors that influence the distribution of mullet

“seeds in the Pichavaram mangrove waters,

MATERIALS AND METHODS

Pichavaram mangrove (11°27'N; T9°47'E)
is located 200 km south of Madras city and
10 km south of Parangipettai (Porto Novo) in
the Tamil Nadu State covering an area of
1100 ha, The mangrove lies between the
Vellar-Coleroon estuarine complex bordered
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by the Villar Estuary in the north and the
Coleroon estuary in the south. The neritic
water which enter-in through ihe estnarine
mouths predominates in the mangrove for most
part of the year, while the irrigation channels
contribute freshwater intermittently and much
more during the northeast monsoon seasoi
(October-December).  The  mean  tidal
‘amplitude is 0.51.0 m. The water areas have
muddy and silty bottom with alluvium deposits
as peats. Four different sampling sites
situated well apart from each other were
selected for the present study (Fig. 1).
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Fio. 1, Location of the four sampling sites in
Pichavaram mangrove,

Portightly collections of seeds were made

from all the four sampling sites from April

1980 to March 1982. Two types of gears (i)
the velon screen drag net (1980-82) and (if) the
cast net (1981-82) were used to collect the
seeds. The velon screen dragnet measuring
2x%0.75 m in dimension with a mesh size of
2 mm was hauled in shallow water for a distance
of nearly 6 m. The castigt measuring 4.5 m
in diameter (while stretched) with a mesh size
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of 7 mm was thrown five times durirg collec-
tion at each samplirg site. Both the gears
were opcrated at random in each sampling
site ard quantitative estimations were made
based on the number of individuals (seeds)
obtained per unit area,

Data on rainfall were obtained from the
meteorological unit of this centre. Surface
water temperalure was recorded fn siftu with a
mercury celsius thermometer marked to 0.1°C
accuracy. Salinity and dissolved oxygen con-
tent of the water were estimated following the
methods outlined by Sirickland and Parsons
(1972). '

REsuLT:

Abundance and distribution of seeds

Mugil cephalus: 651 seeds contributing
33.669; of the total mullet fry were encountered
during the period of study. They occurred
at all the sampling sites and were available
round the year., More number of seeds were
collected at sampling site III followed by sites
I1,IVand I(Tabie 3). However, the differences
in their numbers beiween the sampling sites
were not significant, Two peaks of abundance,
a primary onre during late monsoon — early
postmonsoon  (December - February) and a.
secor.dary peak during summer (April-May)
could be observed during the first year (Fig. 2).
In second year, one peak during summer
1981 and another at postmonsoon — early
summer of 1982 (January-March 1982) were
noted. Less number of seads were collected
during late premonsoon and early monsoon
(August-September), and in October 1980 a
total absence of seeds of this species was
chserved.

Total Iengh of juveniles collected by velon
screen dragret samples ranged beiween 15.0
and 42.0 mm and 42.0 to 83.0 mm for cast net
szmplus (Table 1), The morthly mean values
oftotallurgth rarged betweer. 16,0 and 24.3 mm
for velon screen drag net samples and from
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435.0t0 67.4 mm for cast net samples. Relatively
large sized seeds occurred in the summer and
postmonsoon seasons. -

109

during summer (April-May) and another during
iate monsoon — posimonsoon (December-Feb=
ruary) were observed (Fig. 2). During pre-

Tasty I, Tosal length (mm) of reeds of Mugil cephalus collected from the Pichavaram mangrove

during 1980.82

Monih Velon screen net Cast not

Min, Max, Mean Min. Mazx, Mean
April 1980 ‘e 15 1% 16.57
May . 13 21 17.21
June . 16 22 18.62
July - - 17.00
August . - — 11.00
September . —_— - 19,00
October . - - -
November . 13 33 18.48
December . 15 38 1745
January 1981 . 15 21 16.00
February . 38 28 20.74
March o 17 36 22.41
April 16 k] 18,32 44 62 4932
May 18 38 2]1.56 52 73 58.80
Juna o 19 42 24,32 48 81 63.10
July 16 20 18.00 —— - ——
August -— -— - 30 % 3540
September -_ - — 52 61 56,20
October —_— —_ - -— — 45.00
November _— — — — il 34.00
December 18 26 21.0 33 64 43,00
January 1982 e 16 27 19.68 i kil 48,20
February o 1s 36 21.53 52 8 67.40
March it 27 9.1 30 78 ~ 65,50

Liza spp.: This group was mepresented by
1283 seeds constituting 66.349%, of the total
mullet seed catch. At all the four sampling
sites, seeds of this genus were recorded through-
out the year, except during October of both the
years. The sitewise distribation of seeds was
found to be in the order: I, IV, III and IIL
Nevertheless, the differences between the sampl-
ing sites, quartitatively, were insignificant
(Table 3). The peaks of abundance, one

monsoon — early monsoon (August-October)
lesser number of individuals occurred.

Totallength of seeds collected by velon screen
drag net ranged between 13.0 and 42.0 mm and
the cast net samples between 39.0 and 85.0 mm
(Table 2). The mean size ranged from 15.0
to 23.4 mum for velon screen drag net samples
and from 48.5 t0 73.2 mm for castnet samples,
Large sized juveniles were common during
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lato summer — postmonsoon (June-August) in estuarine and coastal waters.
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Seeds of

samples collected wusing both velon screen M, cephalus and Liza spp. were encountered, in

drag net and ¢ast net,

the present investigation, throughout the year
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F19. 2. Varistions in the abundance of Mugil cephalus (@-~——@) and Liza spp. (O=———=(2)
seeds at Pichavaram mangrove during April 1980 - March 1982,

Hydrological parameters _
The surface water temperature ranged from

20.0 to 36.0°C with & mean of 30,14°C. The

salinity was fluctuating from 1.03 to 35.01 ppt
with a mean value of 16.09 ppt. The dissolved
oxygen content of the water ranged between
1.70 and 10.43 mifl and the mean value
recorded was 5.46 mlfl (Table 3). There were
»o marked variations in the parameters among
the sampling sites. The temporal variations
in seed abundance correlated positively with
salinity and negatively with temperature.

DISCUSSION

The results of the present investigation at

Pichavaram matgrove area share a number of |

features in common with studies on the abun-
dance and distribution of mullet seeds in various

and were collected in large numbers during
summer, late monsoon to early postmonsoon
seasons. Round-the-year occurrence of mullet
seeds have been recorded earlier in Kulti
Estuary of West Bengal (Thakur, 1975),
Hooghly—Matlah estuarine systems (Gopala-
krishnan et al., 1976), Madras coastal waters
(Basheernddin and Nayar, 1962), Vellar Estuary
(Jayabalan er al., 1984), Tuticorin waters
(Natarajan et al., 1980) and Mandapam coasta)
waters (James et al., 1984 a).

Continvous recruitment of larvae and post-
latvae, their growth, short or long term resis
dential phase in estuarine and brackishwater
areas and their emigration as late juveniles,
result in the succession of juvenile populations.
Although reproductive activities of coastal
marine fishes often extend for a considerable
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period of the year, there are certain times in 2 Round the year availability of mullet seeds
year when unusually large number of species with their mean size arcund 20 mm could be
and many individuals in each species reproduce. attributed to their protracted spawning periods.
Such periods are referred to as spawning peaks Nearly 10 species of mullets, predominantly

Tasis 2, Toral length (mm) of zeeds of Liza spp. oo!bmdfrom the Pichavaram mangrove

during 1980-82
Velon screen net Cast not
Month
Min. Max, Mean Min, Max, Mean -
April 1980 . 14 i1 18,20
May . 15 an 16.50
June . 13 k12 15,80
July . 17 22 19.20
August o 17 24 20,40
September . 14 19 16,00
October - _— — —_
November o 14 k13 18,32
December . 16 42 20,34
Janvary 1981 e 14 23 16,36
February 18 20 18,55
March . 14 -3 19.32
April . 17 36 21.43 52 81 66,00
May . 16 28 19.51 42 62 52.30
June e 18 29 22,00 43 76 69.90
July . 11 277 20,7 54 8s 7.8
August ‘e 14 21 17.30 63 81 73.25
September " 14 18 15,00 49 82 58,20
October ‘e — - - o _ —_
Novenber o 16’ 28 20,68 39 54 48.50
December e 15 2 21,30 48 71 52.00
January 1982 o 13 41 234 59 70 63.08
February . 15 32 20.20 62 75 68.20
March . 14 26 15.30 2 % 53.00

-

which were found to be alike in many tropical the genus Liza have been recorded from Picha-
coastal waters, indicating a possible environ™ varam mangrove (Krishnamurthy ef a/., 1984).
mental influence over spawning strategy As such, the perpetual occurrence of smaller
(Johannes, 1978). The bimodal pattem of size groups of Liza spp. could be explained
recruitment of mullet seeds observed in the as due to seasonal spawning and recruiument
present investigation indicates such collective of each species (in different combirations)
spawning peaks, with subsequent recruitment overlappirg with periods of recruitment, all
into the mangrove during summer and post. these resulting in a continuous recruitment
northeast monsoon seasons. pattern. Kurian (1975) also suggested that
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availability of mullet seeds in brackishwater
systems, in general, might be due to differential
recruitment periods for different species.

Temperature and salinity are known to have
significant correlations with dispersal of orga-
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by monsoonal rains (southwest and northeast
monsoons). Changes in salinity associated
with rainfall and flooding-in by freshwater do
seem to influence the distribution of mullet
seeds in the Pichavaram mangrove. A distinct
decline in the seed abundance when salinity

OISSOLVED OXYOEN (mt/1}

| \_/"/\’F\.\.. ./M\-./""" N\

L TEMPERATURE { *C)

1% .“‘-.—“ﬂ. ,."‘." “0-\./ - /
sl - Nt \.
NP A —
p ot Wi
ul \
3 /“./ ®
15k e .
4 ot ' e
. _ »-'-0\. / .
e . Q\ o
sook RAINFALL {mm)
- B
4001

00p

[

AMJJ ASONTD.

1980 1561

FMAMJIJASOND.

F M
1987

Fig. 3. Raiafall and hydrological parameters recorded at Pichavaram mangrove for the period

April 1980 - March 1982,

nisms, which either show an increase or
decrease in their numbers depending upon an
increase or decrease of temperature andfor
salinity (Horn and Aller, 1981), The physico-
chemical conditions of Indian (tropical) coastal
_ecosystems, in general, seem to be influenced

was at its minimum and peaks at the time of
high salinity are evidence for the strong
influence of salinity over their temporal distri-
bution. A similar situwation had been also
observed for mullet and other fish juveniles
in various coastal biotopes (El-Zarka et al.,
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1970 ; Thakur, 1975 ; Cavalcanti e al., 1979).
Reduction in salinity of the whole mangrove
ecosystemn during monsoon might have elimi-
nated or reduced the juvenile populations as
observed presently and subsequent sharp
increase in the populations during late
monscon and early postmonsoon could be
attributed to the triggering of spawning activity
in and around the mangrove and re-establish-
ment of the juvenile populations,

TABLE 3. The mean and range (in parentheses)

1m

(Chandrasekaran, 1986) also
above phenomenon,

supports the

PrOSPECTS OF MULLET CULTURE TN
PICHAVARAM MANGROVE

" The Pichavaram mangrove covers a 12 km
stretch of brackishwater areas, shallow and
suitable for culture operations. The right
range of salinity, temperature (except during

of hydrological parameters and mullet seed distribution

at four different sampling sites of the Pichavaram mangrove

Sampling site Salinity Water Dissolved Seeds of Seeds of
temperature OXygen content Mugii cephalus Liza spp,
(ppt) o)) (ml/i) (%) b
1 . 14.96 30.24 5.28 21,35 .02
(1.52—33.51) (21.0—36.0) (1.70-~10,21)
I 1795 30.14 327 24,12 18,16
{203 34.52) (21.0~-35.0) (2.25— 9,64)
15.38 29.98 5.37 30.57 a1
1.03-35.01) (20.6~ 36.0) (2.27-10.21)
16.08 30.19 393
(1.52—32.51) (20.0—35.0) (2.40--10.43) 23,96 29.31

Temperature is considered to be a significant
factor inflvencing the distribution of animals
in estuarine and backwater environments
(Kinne, 1963 ; Gunter, 1967 ; Subrahmanyam
and Coultas, 1980). An inverse relationship
has been observed for the mullet seeds and
temperature in the present study. Because of
the very shallow nature of the sampling sites,
the populations inhabiting these arcas might be
subjected to fluctuations in water temperature.
Most probably, the fish juveniles inhabiting
these shallow areas might migrate to the deeper
areas of channels or else move 1o some sheltered
areas, such as, the prop-roots or the weeds
which are abundant in that area, so as to avoid
the warmer arcas at the times of higher water
temperature, especially during  summer.
Relatively more number of finfish seeds
coliected during night than in day collections

monsoon), high litter production of 6.24-14.56
tonnes/hafyear (Muniyandi, 1985) and thereby
the high organic carbon content and tich

_detritus of this area promise scope for mullet

farming. Construction of dykes and pres
paration of ponds in these shallow areas may
affect the ecosystem by altering not only water
quality, but also the water flow and mixing
up of valuable nutrients and detritus. The
proper utilization of this mangrove water body
for culture practice can thercfore be achieved
best by constructing pens in shallow arcas and
floating cages in relatijely deeper chanmels.

From the present survey, it is concluded that
sufficient number of mullet seeds (normally
1.0-1.6 seeds/m®) could be collected throughs
»ut the year, except during the 3 months period
of late premonsoon - early monsoon (Augusts
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October) and good numbers (2-4 seeds/m)? November and December-May of cach year,
during peak seasons. Therefore two crops of coinciding well with the peak penods of seed
profitable mullet culture operations could be abundance, which will be helpful in stocking
planned for every six months during June. the farm at the start of each crop.
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