The maxifium sustamablc yield (MSY)
has been widely used to detérmine the bio-
logical status of exploitation of fishery
rasources. The yield per recruit model of
Beverton and Holt (1957) has been widely
used in the determination of variation of
yield per recruit of a fish stock with fishing
effort while surpius yield mcde!l of Schaefer
< (1954) is used to estimate the MSY and the
maximum sustainable fishing effort of a

fishery. In the management-of smatlscale.

fisheries, in additicn to the biological status
of the fish stock, socio-eccnomic conditions
are also been considcred and the concept
of maximum social yield (MScY) has been
suggested recently to determine the eptimum
. rate of exploitation (Panayotou, 1982).

" However, estimaticn cf MScY nceds tl';e'

determination of MSY.

In Negombo lagcon (‘?"'lO’N and
79°50°E), grey mullets are the most important

group of fish contributing for about 389 .

of the total fin fish catch“('Wij‘ey.a“ratne, 1934).
Nine species of grey mullets have been
recorded to exist in this lagoon (Costa and

Fernando, 1981). They are Liza dussumieri =

(L. subviridisy, L. macrolepis, L. strongylo-
cephalus (Valamugil cunnesius), L. tade,
L. vaigiensis, L. parsia, L. oligelepis, Mugtl
cephalus and Valamugil buchanam

In this analysis, Beverton and Holt-'s

(1957) *yield per recruit’’ model and Schae-

fer's (1954) “‘surplus yield'' model were
used to determine the maximum sustainable
yield of grey mullets and the optimum
fishing effort needed to obtain that amount
of yield in Negombo lagcon.

. Decombor, 1986, pp. 3—J4
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Materials and Methods' S

The gley mu]let catch. Of Negombm
lagoon was sampled weekly at fish landing
sites at Katunayake, Pitipana and Negombo
from January, 1980 to December, 1982.
The species of grey mullets were identified
and the numbers present in- each 2 cm
length group wcre recorded, The total
weight of each grey mullet species as well
as that of all fish species landed were mea-
sured. The types of gear used and the
amount of time spentiiil fishing were also

corded. Using theselcatch data, instanta-
neo\ss mortality coefflc;ents and catchability .
coefﬁcTins for each geir were calculated
by the methods descrﬁbed by Pauly (1980)
agd"Gulland 969). The yield per recruit

-~ (Y/R) of six_species of gréy mullets, namely

Liza dus.sum;en L. macrolepis, L. tade, Mugil
cephalus, Valamugtl buchanam and V. cun-
nesius at different levels .ol instantanecus
fisfling mortalities was calculated by Bever-

.ton and Holt's (1957} yield mcdel. The

fishing cfforts of cach gear which are needed
to obtain maximum Y/R of each grey mullet
species were then determined. Maximum
sustainable yields of grey mullets for different
types of gear’ were calculated also by the
‘surplus yield’ model of Schaefer (1954)
using the procedure described by Pauly

- (1980).

"Results and Discussion :

Seven specics of grey mullets were
identified in the commercial catches of the
lagoon during this study. These are Liza
dussumieri, L. macrolepis, L. tade, L. vaigi-
ensis, Mugil cephalus, Valamugil buchanani

1. Department of Zoology, University of Kelaniya, Kelaniya, Sri Lanka.
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oand V. cunnesius. In adaitin to these,
Costa and Fernando (1981) have identified
two more species, L. parsiaand L. oligolepis.
All these species except L. vaigiensis, V.
buchanani and V. cunnesivs have been
observed from the brush parks of the lagoon
by De Silva and Silva (1979). Most of these
species bave been observed in the estuaries
of India. In Hoogly, Thakur (1970) has
observed five species of grey mullets namely,

Mugil cephalus, M. corsula, M. &mnesius
(V. cunnesius), M. parsia and L. tade while
in Mahanadi, in additicn to the above

species L. macrolepis (M. troscheli) has also -

bcen found. In brackishwater environ-
ments of West Bengal, Pakrasi et al. (1966)
have observed four species of grey mullets
of which L. tade and M. parsia were the
most important. :
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Pig. J: Thw change of yisld per recruic of different mpecies of
gooy mllgts with t.l: flshing intensity of brush parks.




Lo

-
9¢°¢ gE'0 LL s1ead I
€LEE°0 ¥°07 ‘0LEY 80°0L w6 9012 £39U 198 pAlJIpO
SOS1 0 +°68 688LZ 6b €Y 8L LT FASL S 158D
SLZI o 9°6¢ 6s¢Tl $8'+T 88°9 091 8190 IO
L1L0°0 L L8I $LS8S ¥8'1Z 9L'9I - 090t s1ou JurPIpuy
628°0 $'§L $95¢2 10°Zs og'gy | ozt syred ysnig
, H
e -Aup nad . amal rad © - gl Jo srstyo |
| dnoquew/3y  sanogqua smoqmew | yomoysp . |gores joqman oxg [(EO4/3) papus
- oI Jrum Jod - : 0 Lo S)I[m £313 1833 jJo adAy
%3 3o £aan) . 3103 J0 7 R % | 41000 % 85 | ) igy tupor
MR diogas dugsiy 0 JIE £33 | PP Jafam £330

R0o3x] oqmoRaN U} Amqsty (W Kaxd jo DB oKD PuE UKD
. ©yATAvL .. ‘




Catch und effort statistics for grey
mullets in Negombo lagoon are summarized

in Table }. Tctal catch of grey mullets of the” .
cotire Jagoon was -about’ 23,000 ‘kgfyear
(5.67 kgfha/year) while the total caich of

all fin fish species was about 63,000 kg'year
(14.74 kgfhafyear). About hali of ihe
catch of grey mullets came from the brush
parks. The contributions from cast nets

and encircling nets wére about 18 % dnd 17%:"
respectively while those ‘of imodified” et

ncts and gill nets ‘were less than 10%.
However, of the total fin fish catch of modi-
ficd set nets, more than 70.%, were the grey
mullets. Similarly, dbout 505, of the total

catch of brush parks comprised of grey

mullets. In encm:hng nets“and. gill nets, the

percentage occmrenqe of grcy, mullets was ;.

fess than 257 of the total fin fish catch
(Table 1). When the catch of grey muliets
per unit effort is corlsrdcrcd brush parks
were the most cﬁic:ent type of gear for
grey mullst with acatch per unit effort.of -

0.48 kg/man hour. The vaiue for enclrolmg

ets was the lowest thh 0.07 kg/ma hour:

TABLE, 2

Total Catch and Relatlve Importance ol'
Giey Mullets in: Negombo Lngoon..

_ Total Relative
Speciey catch (kg)| impor-
) tance (%)
]
Liza dussumtieri o 8470 - 37.25%
L. macrilepis Y X T 9.10 -
L. tade T 5981 25.19
L. vaigiensis ¢ 136 | 0.58
Mugil cephalus  |; 1398 6.12
Valamugil i :
buckanani . 1920 8.56
V. cunnesius 17 13.07_
Other grey muliers |, 32 0.13%
o ow v d
oow @ i

'l‘h.c totdl catch and the relative impor-
tancc of different species of grey mullets
in: _Negqmbp lagoon are given in Table 2.
Thie catch of L. dussumieri was the bighest
inimodiitcly followed by L. tade. These
two specu:s toguther contributed to more
than 60% ‘of the total grey mullet catch
o[ the lagoon V. cunnesius was the next
most :mpogtant grey mullet species in the
commcrclali catch contributing to 13% of
thc ‘total: grey .mullet catch. The catch of

‘M, cephalu.r was very low being only 6%
of the tolal mullct weight landed. This
-specles composrtwn may reflect, the abun-

dan.ee and remutmcnt rates of different grey
mu]kt species present in the lagoon.. In

‘Hoogly estl}aary India, M. parsia and L.
tade were (.un-;l. to be the most abundant

wh-le m Mahanad: estuary, V. cunnesiis
M; rephalu: and M. parsia predominated
(Thakur, 19701 Grey mullets, which con-

:t.tbuted “for gboug.. 38% of the total fish
_catch, To:rmed he fiost important group of
" fishes in:. thp commercial landings of
‘Ncgombo lagocm This figure is above that
‘retoided:f “for Mahanadi estuary where 30%
of " ths totai fish catch is constituted by grey
'muuets (flukur, 1970).

-

s e cen b e

4 am b —




e

ﬁ._.?.i_..é o) Suppsy) wmmpdo

SEIPIJed KBS

o 5§ 4] 807 14| 0970°0  6810°0 ‘woamo 05000 £800°0 smysaunun "
4 19 Ly 9T1 16€ POZO'0 L0000  1600°0  $E00°0  T100°0 | ruwyong pnumiug
1T 0051 58 1t i6 L010°0  T000°0° ¥E00'0 , L1000  ZEOO'O snpoydas pdnpy
£1 s 142 L .3 670°0  $900°0  SL00°0 ' 92000  I110°0 apo1
8T 134 8s 311 8L 8610°0  §000°0  0900°0: TEQO'O  S¥00°0 sydajosomu ]
81 181 6€ i LTt 9570°0 970070 0ZI0°0° 7000 LE00'O paanunsimp 071y
5 198 s s S syed | mem 38 Sdw sou - §@n syaed
PPN WD mo Supmpuy g | PUROW 5D mo Supmoy P _ copeds

£ FIgV.L

‘uood¥] oquoBaN Uy pasn awal jo sadly yuasap Jo S0 BupEl) wampdo pus n..-o_u_.:uoo b.__...!_uﬁu




N S

C The catchability; coefficient of 2 parti-
cular species was found to vary greatly
with the type of gear. “The fowest catcha-
bility coefficients for all gear other than
brush parks were observed for M. cephalus
while the lowest for that, gear wag obtained

Tl I

S

for .V, buchanmi (Table 3).
catchibilitv " coefficients for
" and. modl.ﬁed set mets were obsery
tade wlnlc those for other types
were ,_ohtmngd for V. cunnesins.
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The change of Y/R with instantaneous
fishing mortalities (F) are shown in Fig. 1.
The pnrnmeters used in these calculations
are given in Table 4. Y/R increases with
F until it reaches 2 maximum value and then
decreases. The optimum level of F, at
which maximum Y/R i3 obtamed are also
given in Table 4. The minimum and
maximum values of these were observed
for M. cephalusand:¥. cunnesius respectively.
It is also seen that the optimum level of F
for L. dussumieri, L macrolepis, V. cuninesius,
M. cephalus and V. buchanani are higher

than the emstm,g levcl (Tablc 4).- Thts indi-

cates that by increasing the fishing
Y/R of these species could be
Fig. | shows that Y/R at a particula
of F varies with the species. The bighe
and the lowst values for Y/R at a give?
value of F were observed for M. cephal,
and V. cunnesius respectively. The chang
of Y/R with fishing efforts of Qifferer
types of gear is shown m Figs. 2—6. Th
optimum fishing efforts. of different type
of gear for each grey mullet species at whic|
the highest Y/R is obtained are given it
Table 3.

% oephalie
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smoc mtchablhty coefficients of ca.st
-(,s for L macro!ep:s L. cﬁmum:en, M.
npha!us and V. buchanani are _very. lov.
fable 3), bringing a change in the use of
iis gear may not significantly affect their
itch. However, a decrease in the use of
st nets may increase the catch of L. tade
nd V. cunnesius because maximum Y/R
[ these species whose catchability coeffi-

‘ents are higher with this gear, is obtained .

t lesser fishing effort values than the existing
wel (Fig. 2). Similarly, increasing the use
f brush parks will increase the catch of all
rey mullet species other than L. rade.
inice catchability coefficient of V. buchanani
»r this gear is very low’ (Table 3),
. change in the use of brush parks may not
how & -significant change in the total
atch of this species. To obtain maximum
YR of L. dussumieri, L. macrolepis and L.

ade from mod:f:ed set nets, the use of this
ear has to be decreased. Since the catcha-
u].lty cocfflclents of these three spemes,
vhich contnbute for 68. 5% of the total
TEY “mullet catch, are high with this gear,

his decrease of the use may significantly
ffect the total grey mullet catch. Similarly,
iecrease in the use of encircling nets will
ilso increase the Y/R of all grey mullet
ipecies other than V. cumnesius wh'ch com-
wises only 13% of the total grey mullet
;atch. The increase in the use of gill nets
wvill increase the Y/R of all grey mullet
ipecies other than L. dussumieri. Therefore
he analysis using Beverton and Holt’s modcl
‘hows that a decrease in the use of cast nets,
mcircling nets and medified .et nets and an
increate in the use of brush parks and gill
tets will increase the yield of grey mullets
0 Negombo lagoon.

TABLE 5.

Maximum sustainnble y:elds nml optunum

fishing efforts of ‘different ty'pes ol' gear for

the grey mullets calculated by Schaefer's
‘surphis yield’ model,

Optimum
T i effort
ype ol gear MSY {(Man-
(kg/year) | hours/day)
Brush parks ‘12593' ' _1‘09;7“
Encircling nets 5096 133.1
Gill nets 1679 42.8
Cast nets 4383 64.2

Modified set nets | 2797 15.8

The maximum sustainable yields and
maximum sustainable fishing efforts of
different types of gear calculated by Schae-
fér's ‘surplus yield’ mcdel are: given in

Table 5. The MSY of grey mullets in Ne-

gombo lagoon was calculated to be 27148
kg/year which .is about 15% higher than
the present catch. This analysis also indi-
cates that the use of brush parks and gill
nets has to be increased while that of modi-
fied set nets, cast nets and encircling nets’
has to be decreased in order to obtain the
MSY of grey mullets.

When the fishing effort is changed, in
multispecies fisheries, the species composi-
tion of the catch may also change (Pana-
yotou, 1982). However, since the prices of
individual grey mullet species do not greatly
vary from each other, the unit market value
of the total grey mullet catch may not vary
considerably due to the changes of species
composition which may result by the changes
of fishing efforts of different types of gear.
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