CHAPTER III

x_ant fishery resources
harvested commerciallg’ ': Reno AN » >s. This crab fishery
[ishing villages in this
area of approximately 6 fares: Ap : om these commercial fishermen,
quite a few casual cr.ﬁh T : \ a.bs from this mangrove.
Mud crab, S. serrata were EEIY cang B crab net traps. Crab trapping
moon. The number 5;;_.___5__ ___L.J_.Jf depends on the

fishing ability of es —% perated between 25 - 45

0

crab traps from small ?wing boats. The actual fishing time varied from

four to six hﬂ-ﬂﬁﬁ‘]m:ﬁ]%?wﬂ’]ﬂﬁm of the fishing

village. Baited traps were set al‘f, low tide 1:1 the middle a!‘ the creeks or
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intervals %f fifteen minutes until high tide.

About 9.1 tons of S. serrata were caught monthly in the Klong

Ngao mangrove area or a total of 109 tons annually. Almost all the crabs

1 1020 b1,
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caught by commercial fishermen were handled by crab dealers. In addition
to the crabs sold to the dealers, a substantial quantity were also
consumed by the fishermen themselves. They usually kept animals smaller
than 10 cm for their own consumption because of their much lower market

value. The total catch was uauall

sizes, namely: crabs 10 cm.

sorted into three grades according to
‘i carapace width; crabs larger

than 10 cm. and female 1ntely 46 percent of the

total catch of 109 t ler than 10 cms. Crabs

larger than 10 cm rigsed of 42 and 12 %
respectively in the eceived 10 Bahts per kg

for crabs smaller t \ for those above 10 cms.

A\

dealers sold their crab : F8 in Rapong. These crabs were either

The berried females 50 Bahts per kg. The crab

sent to Bangkok or abroad s and Singapore.

e B WL IV T WELATVS v sesursmnt o

weight (gm.) carapace width¢(cm.) amoumted to 8,130 individuals. Of
these, 4q5maﬁ ﬂﬁmmgﬂ nﬂn’l'a &le percentage
of catch ac:mrding to different size groups in male and female mud crabs
were shown in Table 2 and 3. The majority of males and females caught was

in the size group of 8 - 10 of 60.03 and 51.51 % respectively.
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Carapace width and weight in male S. serrata ranged from 4.74 -
13.25 cm., and 45 - 720 gm., respectively. Carapace width and weight in
female S. serrata ranged from 5.26 - 16.00 cm., and 45 - 720 gm.,

respectively.

12 TOTAL

e

o I//@ i\\\

= © & O & & © o




38
Table 3: Percentage of catch in.different size groups in female S.serrata

from Klong Ngao mangrove forest, Ranong

»12 TOTAL
0 437
4 633
] 761
5 310
3 348
o 159
1 96
o 148
5 285
3 155
4 155
1 224

35 3718

0.94 100

)
¢
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The relationship between carapace width and weight of S. serrata
from Klong Ngao mangrove forest, Ranong province, yielded the result as

follows:

1. Male 5. serrata Forski

The relationship, betwe : th and weight of male 8S.

The relations| ship bet ‘apace width and weight of female S.

serrata can also be expressed as;

ﬂUEJ’J‘VlEJVI?WEﬂﬂ‘i

W=, 559879 (Cw )8

9 WIASAIAURIAINYIANY
log(W) = 2.55987910g(CW) - 0.318198
with 1! = 0.9184 n = 3,675 (Figure 4;a,b)
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LENGTH - WEIGHT RELATIONSHIP

MALE S. serrata (Forkal)
80O
7001 o = coermicw oo ]
500- .
B =
§4m- 2=
£
200
100 A
[ ]
0 .
4 5 L
3
EE- L ]
Log W =
25
2.4-
g2
g = '
18-
16- 1
14- '_'] r B.
5 07 075 db OB ‘08 dos 7 1 15
4Log (CW)
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serrata from Klong Ngao mangrove forest.
A. Allometric relationship

B. Linearized relationship
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LENGTH - WEIGHT RELATIONSHIP

log(W)
ot 28 v b EEE o

5»1 w18 mmm:& NERE

serrata from Klong Ngao mangrove forest.
A. Allometric relationship.

B. Linearized relationship.
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The result of the relationship between carapace width and weight
of two sexes performed by regression analysis were summarized in Table 4,

with corresponding to t‘ value.

Table 4 : The relationship betwe arapace width and weight in male and

/y)angmve forest.

female, 5. serra

CW - W
RELATIONSHIP
L
a t
(cm.)
MALE 0.0971 4455 22.6127
FEMALE D.4806 3675 34.9613

Note: 'ib = standard error of

s' = standard error o}

The statistice V =—test-reveated—th J icient b, for length -
weight ralatiunshi@:f male , 8 'S, se ta, were significantly
different from 3. Sinceé ,the calculatign of t. values gave all the result

larger than ﬂﬂ%%ﬁ%@% ’]tﬂlﬁrihution, which was

equal to 2.236 at the degree offfreedom; df,.> 120 and 10% of error level
(o = 0.8 ind Gl ok Qobdebiblhuel od YhEM VAVE) 2.5 ana 3.5
{Enrlandeqr, 1966; as cited by Pauly, 1982), usually close to 3. When b =
3, weight growth is called isometric; this means that it proceeds in the

same dimension as the cube of length. When b is not equal to 3, weight
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growth is called allometric; this means that it proceeds in a different
dimension or differing from l[t!li]l3 and can be either positive (b>3) or
negative (b<3). The result from the calculation of t* valued show that

both male and female S. serrata growth were allometric.

In comparing the carapac \ ,- ght relationship of both sexes

ythe weight in males increased ! ] females as the carapace

The relationship : dth (AW) and carapace width
(CW) of male 8. —__i{:"

i

J

~1-3127 +  3,4183 AW

ﬂ‘lJEJ’J'VlEJVIﬁWEﬂﬂ‘i

with r = 0.7800,

AW AN TN ANIAINAY

(Figure 6A.)
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The relationship between carapace width (CW) and abdominal width

(AW) of female S. serrata was expressed

L |
L My ll\‘\l, ‘

The length - freg

Ngao mangrove fore f' ith the c

Table 5. Length - i ‘quency data o

B if’ﬁ’ﬁ“ﬁrv *

by~8. serrata, from Klong
.“'i- cm., were shown in

male S. FJ serrata with the class

%Wﬂwni

QW] AINTS

B1ANYAY
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CARAPACE WIDTH - WEIGHT RELATION
Scylla serrata (Forskal)

WEIGHT (
1200 g

1000 -

am b -

600 -

400 T

200

']
E S. serrata —— FEMALE g, Serrata
g

= fHBIRLNINGINT
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Figure 5: The comparison

of carapace width - weight between male and

female g, serrata from Klong Ngao mangrove forest, Ranong.
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AW - CW RELATIONSHIP

CARAPACE WIDTH (cm)

CARAPACE WIDTH (cm)

Figore @Wi}@xﬁ'ﬂ W&I W]@ T 8 ers s

serrata from Klong Ngao mangrove forest, Ranong.
A. Male Scylla serrata

BE. Female Scylla serrats



47

The comparison between the distribution of carapace width in male

and female S. serrata throughout the year showed that length - frequency
histogram in male S. serrata was unimodal distribution; and female S.
serrata was bimodal distribution (Figure 7). Size of female crabs which

decreased in a number between two mode of the carapace width ranged from

6/ 10 o, 'W/

3 epw length (L,),and grmrth

h - frequency data with

Determination of
coefficient (K) of mu

adjusted class inte ield the estimation of

L, = 17.50 cm., K = (4% = 0.010 in male crab
populations; and L, = 1§ - 0.314, and ty = -0.50 in

female crab populations.

Longevity eatxlati serrata, computed from 95 %

sizes of L, of crab gield 3.3 yea r in male S serrsfd and 5 year in female

5. serrata

e o 818§ 545 T S o s 1

built up as ahn in Figure 8 a.n*ﬂ

AWIANN 3TN AN Y
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Table 5 : Frequency data of carapace width in male Scylla serrata at
Klong Ngao mangrove forest; April 1988 - March 1989, with 0.5
cm. class interval.

NIDLENGTES
)~ JNFEB KAR TOTAL
4.5 H
5.0 1 3
5.5 b
6.0 2 11
6.5 1 1
1.0 L) 1 b § 105
1.5 L 16 it 21 338
8.0 85 0 2 i 54
8.5 1 noun u 680
5.0 113 EE a2 n 11
8.5 105 2 ua n 102
10.0 ] 1 22 19 562
10,5 EL W 1 8 31
11.0 22 it 7 1 198
11.5 15 2 1 121
w4 ummm{wmm . A8
12.5 2 1}
ARANTUNMANNgY |
14.0 1 I 2
TOTAL S36 685 656 305 426 322 260 214 485 1% 155 181 481
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Table 6 : Freguency data of carapace width in female Scylla serrata at
Klong Ngao mangrove forest, April 1988 - March 1989; with 0.5

cm. class interval.

WIDLENGTES | ,\\\W e
(cn.) — v -

AR AT ] ;:ﬁ DOT M0V DB BB MAR TOTAL
5.0 ' | ¢ - I 3
85 A {
I : i
5 Ak R |
8.0 6129 1" 20 505
8.5 110 I T R 1)
9.0 6 62 L I TR [ 1
9.5 51 8l L I R 11
0.0 5 80 (T R
0.5 0 5 5 I T I 111
e 21 0n L VR 1 8 296
11 T | S u . 9 :ﬂ . B A s
12.0 § i 55 &g f 4 @ 8 1 { { 58
w AUPANYNINYANG + o+ o
13.0 U I y. e ‘J 1
o ’iW’] ANANIUARTIINE)a L 1
14,5 1 1

TOTAL 431 628 761 30 M 159 96 148 295 152 15§ iU im
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SIZE FREQ F MUD CRAB
NO. OF CRABS
600
FEMALE
‘W.-. ......................... S —
200 4 e M=313
ﬂ =
MALE
200 4 4R
TPt L 4 N= 4481
Gm B T NS N e L T T
800 ficgmmr

—F 7T T T 11 T F et 1
4.5 5 55 8 85 T 15 #’&5 p.5 1 11.5 12 12.5 12 13.5 14 14.5 15

AULINENINYINT
PAIATUAMINYAE

the year from Klong Ngao mangrove forest, Ranong.
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Figure 8: Growth curve g ' ff;jf : “pop lation from Klong
Ngao nangrufe i ' v I.
(N i Page 1 of 2
V. . Licm)
i ! )
112
ls |
L o) s
| | [ N0 Yo |
q 14
L1 Rl O O T O T O Ir1IIIIIIIIIlIIIIIIIIJIlJIIl Ll Ll L L _.B
8 0 Rof.d 1 8RS ¥ b |

Figure 9: Growth curve of female S. serrata population from Klong Ngao

mangrove forest, output from ELEFAN 1.
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1.Male S. serrata

The recruitment pattern of

‘ ‘ f / ‘ e are recruitment occurred

e S. serrata population around Klong

Ngao mangrove forest rev

throughout the year with the percentaf: .45 % in one peak. The main
- —— i

pulse of recruitment pak nths from May to October.

The highest peak of+¥ecud ih i \\\\\ ist with 17.96 % (Figure
10).The percentage * ofy ‘/. \*:\ omputed by ELEFAN Il was

presented in Table 7#ang

Table 7: Percentage 'n i nuﬁ: g »f male Secylla serrata

population drodr g ao mangrove forest.

ﬂuﬂ“ﬁwamwﬁti‘m

ARAIRTUNI WA

Feb 0.00
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Figure 10: Recruitment pattern of male Scylla serrata population from

Klong Ngao mangrove forest, output from ELEFAN II program.
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2. Female S. serrata .

The recruitment pattern of female &. serrata from Klong Ngao
mangrove forest as obtained from ELEFAN II in Table 7 and Figure 11

showed that recruitment occurred throughout the year, but with two

recruitment pulse cover&d BBaLL nths with Lhe percentage of 25.72%.
The latter other pe tmen s ini with pulse covering
the rest of the year '
Table B: Percentage ‘emale Scylla serrata
population argun ﬁ@i gap mangrove forest.

o

ﬂwmﬂmwmm

amq&mmum'ﬁﬁmaa

Oct 0.00
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RECRUITHENT PATTERN

AUEINENINYINT
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Figure 11: Recruitment pattern of female Scylla serrata population at

Klong Ngao mangrove forest, generated from ELEFAN II program.
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Mortality

The catch curve of both male and female S. serrata and female
S.serrata were shown in Figures 12 and 13. Estimation of total mortality

(Z) = 6.374 in male and 5.120 in f male. Natural mortality (M) in male and

female were estimated 1.938 | / pectively. While the fishing
mortality in male and [ 4 639 respectively.
o ——

The ELEFAN 11/ '

Q\\ bility of capture, the
chance of animal to. : \\

serrata with high ch ptiire of 50 % an % were 8.653 and 9.272

« The size of male S,

cm., respectively. In € oet likely caught at 50 X and 75
espectively. These results
at the majority of males and

females caught was in the & Gup-4 es and feulea caught was in

the size group of & V_ ="

} s were usually larger
than males. The renulﬂ of il ureau computed as shown in

Table 9 and 10 and theg gresultant curveg,are shown in Figure 14 and 15.

ﬂUH’JﬂEI‘V]?WEJ’]ﬂ‘i
QW’]Mﬂ‘ﬁﬂJ UAIINYAY
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CATCH CURVE

In{N/(1-exp(-Zxit))
.‘|

AU INENTNEINS
MIAN TN ING I

Figurel2: Catch curve of male mud crab, S. serreta, from Klong Ngao

mangrove forest, Ranong; generated from ELEFAN II.
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Figureld: Catch curve of female mud crab, S. serrata, from Klong Ngao

mangrove forest, Ranong; generated from ELEFAN II.



Table 9 :
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Result on probability of capture of male mud crab, S, serrata,
around Klong Ngao mangrove forest, computed by ELEFAN II

program.

Mid- lengt.ha
(cm. )

4.5
5.5
6.5 4
7.5
8.5

9.5 "

10.5 ,
11.5 02 0499400
12.5 ). 99892
13.5 0.99982
14. .

L-25= L3 17.500

ﬂﬂHﬂﬁ% NENINEINT

o~ = 9,272

ammmmu?mwmaa
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Table 10: Result on probability of capture of female Scylla serrata
from Klong Ngao mangrove forest, output of result computed by
ELEFAN II.

10.5
11.5
12.5
13.5
14.5

!I L - A(

e 75 = 10,2160

ﬂuﬂAMHmQWﬂﬁﬁ%
]

QW’WNﬂ‘ifMJWTJﬂH d
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PROBABILITIES OF CAPTURE FILE:M1CHSHOT
Wt. mode (1)

Growth parameters
Loo = 17.588 cm
K = 0.908
1-25 = 8.8}
[-58 = B.653
-7 = 9.272

1.776

-

; LY
Regression estluatasl ~

a=-15.37 b= 1.776
r= 0,994 n= 5

e e o i
¢ o o/
ARIANNIUARTINEIR Y
Figureld: Resultant curve on probability of capture of male Scylla serrata

population around Klong Ngao mangrove forest, output from

ELEFAN I1.
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PROBABILITIES OF CAPTURE

Growth parameters
Y/ § Loo = 17.766 cm
—————— ~g | K = B.668
- - [-25

1-56

1-75
i slope

8.878
9.547
18,216
1,041

Regression estimates L
a=-15.67 b= 1,641

AMIAIN TN INAE

Figure 15: Resultant on probability of capture of female Sr:_rﬂa. serrata

around Klong Ngao mangrove forest, computed from ELEFAN II.
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declination in female ratigs. l' iterval appeared in April and

the second interval shoWed @ECTining Septeuber to January. From
January, on the femalas¥; / to the male ratio in

tion in female mud crabs

1‘~. ALE RATIO

: 7 “orskil)

Figure 16: A percentage of female ratio of Scylla serrata, Klong Ngao

mangrove forest, Ranong.



Table 11: Chi - sguare test of monthly sex - ratio

64

between male :

female, Scylla serrata, in the Klong Ngao mangrove forest.

HONTH : M:F x
f RATIO
oF
FEMALE
APR 534 1:0.82 44,95
MAY 684 1:0.593 48.06
JUN 657 1:1.16 53.60
JuL 305 1:1.02 50.41
AUG 426 1:0.82 45.10
SEP 322 1:0.49 33.06
oct 260 1:0.37 27.17
Nov 274 1:0.39 27.89
DEC 462 1:0.64 38.97
JAN 195 1:0.78 43.80
FEB 155 1:1,00 50.00
HAR 181 1:1.23 55.20
Total 4455 1:0,82 45.20

AULINENINYINT

PRIAIATUAMINYAE
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The data on Gonad - Somatic Index revealed that females S.
serrata in the catches throughout the year had the monthly mean values

within the range of 0.61 - 12.97 % {Tahle 12 - 13, Figure 17). The female

crabs with the gonad development age were approximately 41.15
: 4 were 13.80 and 26.30 %X

respectively. The immature femade cré being in the 1“‘ stage

The high val ay and September. The
maximum value of GSI w 1 showed the declining
trend after the month Gf @ ﬁﬁh st being in December and

January. It was apparent fhat-the matu : : le S. serrata disappeared
from th forests d by the 1

rom the mangrove ?res .s E}@f}k er t y January reflected by oW
GSI values. From the that from October to

January the ratio of Cad within the mangrove

_ ] » |
were low as compared to othar months., The declination of GSI values were

coincided with ﬂ%m,ﬁﬂm WMﬂ ‘ﬁ:-rmta population.

GSI value and fhe female ratm& decreaned in - Septe-ber (Figure 18).
e RO S A5 R e era
during NGV!'IIJEI‘ and October. This clearly indicated that the mature
females moved out from the mangrove forest to spawn offshore. The major

spawning season was between the months of September to January.
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Table 12: Number of female 5. serrata at each gonadal development stage

in the Klong Ngao mangrove forest.

MONTH 1% oM 3t n Total
Stage Stage Stage Stage

APR 35
MAY 32
JUN 40
JUL 48
AUG 30
SEP 45
ocT 28
NOV 2
DEC 19
JAN 24
FEB 33
MAR 32
TOTAL 384

PERCENTAGE OF 100

EACH STAGE

AULINENINYINT
MR TUAMINYIAE



67
Table 13: Gonad - somatic Index in female Scylla serrata from Klong Ngao

mangrove forest.

AULINENINYINT
AMIANIN NN INY I
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GONAD-SOMATIC INDEX (GSI)
FEMALE Scylla serrata
1 SSH)
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Figure 17: Monthly gonad - somatic index in female S. serrata from Klong

Ngao mangrove forest, Ranong.
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Figure 18: The comparison between Gon matic Index and a percentage
of femal gao mangrove forest,

Ranong. m o m
I ANYNINYINT
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stages bnsad on the change of color as translucent, creamy or pale yellow,

yvellow, and orange or reddish orange. The microscopic examination in S.

serrata ovary conditions were as followed;
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1. stage I : A long narrow translucent strip was above the

digestive gland of S. serrata. From the histological study indicates the
initiation of follicles (Figure 19 A,B). The stage was defined as an

immature ovary.

and changed color to
yellow, covering 1)’3_ estive gland. Microscopic
examination showed t lled with yolk globule

(Figure 20D).
4. stage IV : - ned as mature ovary. The ovary
covered most part of th w::_i e orange or reddish
orange. With v-i‘l h of oocyte was large
JU
and fully packed with l:,ture genital prnduct (Figure 21 E, F).

ﬂ‘lJEl'JVlEWI‘JWEJ"]ﬂ‘i
QW’]ﬁﬂﬂﬁﬂJ UNIINYAY
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Figure 19: Histological identification of gonad stages of female Scylla

serrata.

A. and B. = Immature stage of and ovary.
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serrata
C = 2nd stage(Y=yolk, O=oocyte).
D = 3rd stage(Y=yolk, O=ococyte, Nu=nucleus).



ARIANTIIEK N1V 18 E

Figure 21: "Histological identification of gonad stages of female Scylla

serrata

E

4th stage; mature stage (0 = oocyte).

F

mature stage(0= ococyte).
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The fourth stage of gonad development in 5. serrata when the
ovary become orange or red color, was considered as fully developed and

commonly used to determine size at first sexual maturity. Carapace width

femaleS. serrata with
female S. serrata res
| 8

When sizes § ‘ ale S. serrata compared
with female sizes distr ar found that modal sizes
of gravid female were cm. were coincided with the

decrease in number between th zizes frequency throughout

the year(Figure 23 .';Cf"—-"-‘-:'"f'-'-'—"'-’“—i“’-‘f]; migration of

§
AULINENTNYINS
ANTUNNINGAY

mature female crabs. m



FEMALE Scylla serrata Forskal

CARAPACE WIDTH (CW.;em.} PER CENT OF GONAD
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PER CENT OF STAGES GONADAL DEVELOPMENT
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Figure 22 A per cent of ovary stages of female Scylla serrata from

Klong Ngao mangrove forest
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SIZE DISTRIBUTION OF GRAVID FEMALE CRAB
AT DIFFERENT STAGES, KLONG NGAO, RANONG

NO. OF CRABS

Scylla serrata

B‘D P PRSI W T L W

20

-~ 'rnml.‘l,meu'rﬁl}}l 'rnm.

ﬂumwﬂmwmm
QW']ﬁ\ﬂﬂ‘iﬂJ UANINEA Y

Figure 23 Size distribution of gravid female Scylla serrata from Klong

Ngao mangrove forest, Ranong.
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Figure 24 The comparison of size distribution between gravid female &

77

female Scylla serrata from Klong Ngao mangrove forest, Ranong.
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