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~ ABSTRACT

. The Indian Mackerel Rastvelliger kansgurta {Cuvier) constitutes about 64 percent

.. of the total marine fish landing in Goa, but the "catches fluctuate from yesr to year. in
Goe waters, for the first time an attempt has been made "to. study the influence of

, wcological festures on its sbundance. The study gives the qualitative and quentitative
“abundance of plankton-in fishing grounds along with its food.

CINTRODUCTION® {Cuvier), is a pelagic shealing tish ‘ahd;SGprﬁs“ an

The Indian mackerel, Rastralliger kanagurts important fishery along the Indian coast. it ranks next
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to prawns and oil sardine in velue, but its annual tand-
ings show wide fluctuations. For instance, in Goain
1966, the catch was only 16,000 metric tons while in
1951, 1958 and 1960 it exceeded one lakh tons.
Since these fluctuations affect both the fishery and the
industry, the problems affecting its appearance
is of national importance. In Gos, mackerel constitutes
64 %, of the total marine fish landings {Dhawan and
Belurker, 1973), but its annual landings in the past have
shown wide fluctuations,

Various aspects of mackerel fishery in India have
been studied by Chidambaraen and Menon (1945),
Sekharan (1962), George and Banerji (1964)., In
addition to these, the influence of hydrobiofogicat
features on the fish has often been stressed by Pradhan
and Redady (1962). Pannikkar (1949), Murthy (1965).
Similar results were reported by the United States
Bureau of Fisheriss on the Atlantic mackerel, Scombar
scombrus (Linnaeus).

MATERIAL AND METHODS

Along the Goa coasts, large quentities of
mackeral are landed by Purse-seines. During the season
nets were operated in the nearshore waters once, twice
or even thrice daily. The ecologicai parameters:
temparature, salinity, oxygen, nutrients and plankton
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Fig. 1.,l,.ocn!!9,n of fishery grounds, . ,
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Fig. 2. Landings of Mackerel in Goa from September,

1972 to April, 1974 (A) and zooplankton biomass
found in Mackersl guts (B).

werg recorded from selected fishing grounds once in &
week (Fig. 1). The fish landings were recorded regu.
larly from the landing centres, The gut contents wete
studied by “peoints'” method with Frost’s modificstions.

RESULTS

The tishing area‘is limited ta neretic waters and

‘generally does not extend more than § km  from the

coast. The catches Huttuate from year to year (Teble 1).
During 1973 the mackerel appeared  in. September and
continued until April 1974,

St

The monthly average values of the hydrographicel
festures are given in Table 2. The environment was
simost stable and abrupt changes in temperature, salinity
and oxygan were not observed during'the period. But
nitrate and phosphate concem,ral}ions showed &
progressive decrease as season advanced.

Temperature fluctusted between 26.9° 10 30.7° C
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| Teble 1. Landing of Mackere! In Goa. from 1966 to examined from these ‘catches, 258 contained Iarge

1973 (Souice : Directorate of Flshenes propostions of fish remains in theur guts.
Goa). Co !
e DISCUSSION
i Percentage of Mackerel ‘ . .
« Yeer Quality (in m. tons) in total fish catch of Goa The monthly mackerel landings showed wide
' - fiuctuavions but a corresponding change in the ecolo-
1966 9,880 40 gical parameters studied was not obvious, Among the
1967 4,016 32 environmental parameters, temperature  increased
1968 6,301 33 almost progressively from Qctober to Apnil,
1969 25,872 86 The comparative variation of slight low temperature
1970 14,585 70 from Qctober to January is due obviously to the effect
1971 . 33,358 89 '
1972 19,999 66
1973 7.617 48 ——Frcrm 1he anvironment
s rrom the gut ~
= Insignificant % 5
and the minimum was recorded in December. Salinity 20-
was always high, never falling below 3%5°%. 1t  TTTTTITmeee..
varied lrregularly between 30.15 to 33.82 9. The SUURRVPPPPRRERPETLERE B ) e ——
dissolved oxygen did not show regular pattern and o 4 1 ! CP ‘SIA AN BARVA
fuctuated between 3.65 and 4.97 mljl, Both nitrate .
. o 20, =
and phosphate concentrations were high in September A
tut decreased with the progress of the season, The  reeeeee s T HSH €66s
maximum values observed were 1.4 and 1.5 ugst/l, 0 L | I s 2 1 J
espectively. The range of decrease was found to be . ’ ;
0.9 ugat/i for both nitrate and phosphate, 330 _ COPEPODA
w - 3 —&r:r“ e
Zooplankton biomass was comparatively high bt 10 4’/ = .-"' , N “-\'\ﬁ
during the season. However, in October when maxi- g
mum mackerel landing was recorded, its standing crop = 30, ‘ )
was relatively low 0.39 mim® (Fig.2). With the 3 | =" ", LAOOCERA
progress of the fishing season bicmass gradually < e, Y
decreased and reached the minimum of 0.21 mi/m® g .
in April. 0 PO - —
The major plankton constituents in the water 30!’
and in the gut are shown in Fig. 3. Conscinodiscus g
"was the most! Important bothin the gut and in the 10 .
environment, Bidduiphia, Rhizosolenia, Copepads,
Cladocera, fish eggs and crustacean larvae werse aiso 30, . BlbD‘UL‘VPHlA )
dominan;. Medusae mostly Diphyses. Chsetagnaths, L - o '
lucifers, etc. were also found in many collections, 10 ’“--.:......'.'.;.-.n:;.-_-.:::-.-::;;-_-.-::...‘._:-.,::::::;.._,‘w.‘
But neither they constituted any significant part nor * “:
they occurred throughout the ssason. In general, only 10 T COSCINODISOUS
dquantitative variation in plankton from month to ,,
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menth was obsarved.

..

Dunng the months from November to February,

most of the fish was caught from mixed shoals with Fig. 3. Composition of zooplankton in the onvuonnhnt
lesser sardmes and anchovies. :A_mpngst 340 specimen and in Mackerel guts. ., .o - o RETRR
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- ot winter. .But; this limited:fail, im temperature did: not,
hinder the movament:of . macksrel shoals as.is. abvious
by higher catches during these months. Pradhan and
Reddy (1962) have-shown- that mackere] is susceptible
to temperature and variations of 3.7°C aftect the
fishery. Ouring present studies the total’ range of
temperature was 3:2°C, fluctuating between 26.9 and
30:1%C. The catches were higher particularly when
temperature was balow 28.3°C. Pradhan (1956} has

: reported very good catches in the Karwar area between
25 and 28°C temperature. It appears, temperature is

- 'mot ttre only factor which influences the movement of

mackerel in the coastal waters,

g7

" copepods was also low as compared, to. other monthy

(Fig. 3).

Mackerel. is a plankton feeder (Pradhan, 1956,
Bhimachar and Gaarge, 1982, The quaumﬁve»varia.’
tions, of the.plankton. conslituents of the gut was foung
generally to coincide with that of their pre.senc& in- the
environment (Fig., 3). Earlier abservations of Nobls
(1962) has shown that the food of mackerel variss, with
the variety of plankton in the inshore: waters, Howeva, |
a certain gmount of selectivity in: feeding is ewugn,%
because arganisms like Nactifuca,.Sagitta, Medusaeatc, |
were totally absent in the gur inticated Carnivorous .

Table 2, Hydrbgraphic icatures of the fishing ground. during 1973-74 (monthly average values),

Salinity Dissoived N P
Month Temp, °C % 0, mijl ugat/l - ugat/l

'September 1973 275 31.51 3.92 1.2 1.4
October 1973 27.4 31.66 3.80 0.3 1.t
November 1973 27.2 33.16 3.94 0.8 0.9
Decembey 1973 C27.1 33.52 4.80 0.6 08
Januaty 1974 27.4 33.37 4.73 0.7 0.7
February 1974 28.3 33.20 4.08 .7 - 0.7
March - 1974 29.9 33.71 .08 0.6 o7
Aprit - 1874 30.1 33.65 4 B3 0.5 0.5

Salinity is often regarded as an important factor
etfacting the fishery (Harvey, 1945). During the season
salinity has shown little fluctuations and the variation
was within 2,369,
regutar pattern and may be due 10 the presence of the
estuaries carrying fresh water, Probably this narrow
fluctuation in salinity may not have any adverse afiect

The variation does not show any

on the fishery. Dissolved axygen has an important role
in fish biology. Scmetimes due to upwelfling, cartain
areas may become deficient in oxygen (Sankaranara-
yan and Qasim, 1567) and in these aress mackerel
fishé}y can betadversely affected. During the preseat
study, dissolved oxygen remained comparatively high

and the - range of variation was only 1.32 mifl. Both

- mitrate and phosphate

e showed a progressiva fall
from September and they influenced the zaoplankton
biomass which came down to 0.37 mi/m3, Analysis of
200plankton d_uringA the month-showed the abundance of
medusae, mostly bibhyses spp. and a few Sagitte spp,,
_canstiwting. about. €% of -the total . zooplanktan,
Further, the percentage camposition of cladocera and

feeding ta some extant and may be- dus to. ahsence of
sufficient planktoo tega when the. fish takes, ta altgrnale
feeding habits.

During the year 1973-74 the envirnomenta! para-
meters near Goa of the mackerel fishing grounds des-
cribed most probably indicate the combined effect o_f the
total environment which determines the movement of the
fish to the nearshore waters rather than any single
hydrobiological factors, In order to deliniate the
dominant factors responsible for its appearance near the
coast stilf ‘require fong term and intensified study of

- other known tishing grounds.
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