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EXECUTIVE SUMMARY

The mud crab is one of the most economically important aquatic species in
Thailand. Each year a large quantity of mud crab is exported to many countries
around the world. Presently, the mud crab resources have been declining due to the
reduction in mangrove forest which is the nursery ground of mud crab. Meanwhile
the demand for mud crabs has been tremendous increased due to the increase in
demand for small mud crabs for soft shelled crab culture. This caused the fishermen
try to increase the efficiency of fishing gear by turning mud crab trap to portable mud
crab trap with a very fine mesh size 3.5 cm. in order to catch more crab to support the
demand of the soft shelled mud crab market. Nowadays, this form of fishing gears is
rapidly increasing with a little increase in total mud crab catches and the size of mud
crabs caught is considerably smaller than they used to be. Although a large area of
mangrove forest has been replanted with the incorporation of the mud crab stock
enhancing in Klong Ngao mangrove forest, Ranong province under the DOF project,
the problem of heavy exploitation of mud crab still continues and severely damages
the stock. It is therefore important to examines the current status and understand the
effect of reduction in fishing effort on yield, biomass and value of mud crab resources
in Klong Ngao mangrove forest in order to achieve stability of catch and to maximize

long-term yield. This study can be categorized into 5 topics as follows:

1. Classification of mud crab

Crab samples were collected in Klong Ngao mangrove forest during October
2002-September 2004. All mud crab samples were examined for external
morphology and 24 morphometric characteristics were measured on male mud crabs

to avoid sexual dimorphism.

Discriminant Analysis (DA) to discriminate between the mud crab
phenotypes incorporated with the identification of Keenan ez. al. (1998) to identify

the mud crab species.
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The mud crab in Klong Ngao mangrove forest were discriminate into 4
groups: black mud crab, white mud crabs, purple mud crab and green mud crab. The
test of equality group means of 24 characteristic of male mud crabs revealed 5
characters which were outer propodus spine (OPS), inner carpus spine (ICS), outer
carpus spine (OCS), distance between frontal median spines (DFMS) and 9™ lateral
spine height (9™ LSH) displayed distinct different between 4 group of mud crab
species. Base on the results of discriminant analysis and a key to the species of Scylla
by Keenan et. al/ (1998) the mud crab in Klong Ngao mangrove forest can be
identified into 4 species namely Scylla olivacea (black mud crab), S. paramamosain
(white mud crab), S. tranquebarica (purple mud crab) and S. serrata (green mud

crab).
2. Species composition and monthly size distribution of mud crabs.

The study site has been selected at two villages, Banlang and Hat Sai Khao
in Klong Ngao mangrove forest, Ranong province. Detailed data on total catch, catch
composition and carapace width frequencies were collected twice a month during full
moon and new moon for the period of 2 years (October 2002-September 2004). The

detail of fisheries data obtained by interviewing fishermen.
2.1 Vessels and gears.

There are two types of fishing gears, collapsible crab trap and crab lift net,
operated in Klong Ngao mangrove forest. The collapsible trap is the main fishing gear
for catching mud crabs. There were 40 boats using the collapsible trap and 8 boats
using the crab lift net. The average number of fishing gear per boat was 66-73 for

collapsible trap and 49 for crab lift net.
2.2 Catch composition.

The composition of the collapsible trap catches composed of 60.79% mud

crab, 38.20% spiny-claw swimming crab and 1.01% the others aquatic animal.
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Almost 100% (99.76%) of the mud crab caught by collapsible trap was the black mud
crab. The total catch of mud crabs was about 31-34 tons during 2002-2004 with the
catch rate of 0.07 kg./trap. The average size caught both male and female was 8.12
and 8.26 cm. respectively which is under the average mature size of 9.9 cm.

(estimated by Thanitha, 2005 and Chaeewasedtham, 1990).

2.3 Distribution.

The distribution of female mud crabs was found all year round but the
decline was found during November to February especially in the inner area of Klong

Ngao, this confirm the spawning migration from mangrove area to the open sea.

The distribution of small size crabs was found all year round with the
maximum catch rate during May to June. It is assumed that the recruitment in May to
June came from the spawning in the last November-December and the recruitment in
August-September came from the spawning in March-April. Due to the age-length
relationship of von Bertalaffy growth equation, the spawning crabs take about 5-6

months to develop to the size of recruits.

3. Growth parameters, mortality and recruitment pattern

The two years data of carapace width distribution were used to estimate
asymptotic length (L), growth coefficient (K) by using FISAT (FAO ICLARM Stock
Assessment tools) (Gayanilo and Pauly, 1997). The result of the estimation were Loo
=14.70 cm and K = 1.2 per year for male and Loo = 14.85 cm and K = 0.95 per year
for female. A catch curve analysis was used to estimate the instantaneous rate of total
mortality. The instantaneous rate of total mortality of male crab was 5.98 per year
with the instantaneous rate of fishing mortality 3.53 per year and the instantaneous
rate of total mortality of female was 5.98 per year with the instantaneous rate of
fishing mortality 3.33 per year. Instantaneous rate of natural mortality rate (M) was

obtained from Pauly’s empirical formula. The calculation gave M = 2.45 per year for
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male and 2.10 per year for female. The carapace width-weight relationship is W =

0.078(W)**  for male and W = 0.235(CW) **’ for female.

A monthly recruitment pattern was obtained by using the two year pooled
data of carapace width frequencies. The recruitment pattern shows two prominent
peaks per year for both sexes, the first recruitment peak was in June to September and
the second peak was in October to February for male and for female the first

recruitment peak was in April to July and second peak was in August to December.

4. The current status of mud crab stock.

The estimated growth and mortality parameters were used in Thompson and
Bell model to assess the state of mud crab stock. The results showed that at the
present exploitation gave a total yield of 18.11 tons with the value of 1.23 million
baht for male and a total yield of 14.65 tons with the value of 1.01 baht for female
while the maximum sustainable yield (MSY) for male was 18.56 tons and maximum
economic yield (MEY) was 1.23 million baht. There was no MSY peak for female
crab, but MEY was 1.04 million baht. The value of biomass of both male and female

decrease steadily as fishing effort increase.

5. The consequence of a reduction in fishing effort on yield, biomass and value of

mud crab.

At the present status of male and female mud crab were exploited close to
the maximum sustainable yield (MSY) and maximum sustainable economic yield
(MEY). Therefore, an increase in fishing effort on crab stock may lead to minor
increase on yield and value but will cause tremendous decrease on spawning stock in
biomass and catch rate which will resulted on higher investment and less income of
fishermen. However, the reduction of fishing effort by enlarging the mesh size of
collapsible trap would mean the length at first capture will increase to 8 or 8.5 cm.
This method will give a minor change on yield and value but will obviously increase

the spawning stock biomass and will increase the number of recruits later on. The



length at first capture of 8 cm. is recommended due to the experiment of catch
efficiency and size selectivity from the study on spawning ground and spawning
season for management of orange mud crab; Scylla olivacea (Herbst, 1796)
population in Klong Ngao, Ranong, Thailand by Thanitha (in print) also proved that
the total catch and catch rate were not significant differently with the modified trap

with the rectangular shape 3*5 cm of escape cavity and the normal trap.

Recommendations

1. The Department of Fisheries or other state agencies should support more budget on
purchasing the mature mud crabs for breeding. The young crab received from this

activity could be used for stock enhancement of natural crab resources.

2. The knowledge gained from the research should be simplified for the fishermen to
enable them to understand crab stock. The main idea is to raise awareness of
conservation and sustainable resource management around the coastal area for the
local people. In many cases most of the legal measures are not practical because of
the lack enforcement and some fishermen try to avoid them. To make fishermen
themselves realize on the values of the resources is the best way to rehabilitate the

crab resources.

3. The modified trap suggested by the project carried out by Thanitha should be
promoted among the fishermen since this type of trap allows the small size crab to

escape. The Klong Ngao fishing ground should be used as pilot area.
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Classification and stock assessment of mud crab in Klong Ngao mangrove forest,

Ranong Province

Kanchana Jirapunpipat Nathakorn Pradissan

ABSTRACT

Mud crab samples and fisheries data were collected in Klong Ngao
mangrove forest, Ranong province during October 2002-September 2004.

The classification of mud crabs are described by external morphology base
on identification of Keenan et al. (1997) and Discriminant analysis (DA). There are
four species of mud crabs including Scylla olivacea, S. paramamosain, S.
tranquebarica and S. serrata found in this area.

Collapsible trap is the main fishing gear for catch mud crabs in Klong Ngao
mangrove forest. The total catch of crab during 2002-2004 was 31-34 tons and catch
rate of 0.07 kg./trap with the average size caught was 8.12 for male and 8.26 cm. for
female.

The results of prediction model (Length-based Thompson and bell) showed
that the mud crab in Klong Ngao mangrove forest is at present exploit close to the
maximum sustainable yield (MSY) and maximum sustainable economic yield (MEY).
Therefore, an increase in fishing effort on crab stock may lead to minor increase on
yield and value but will cause tremendous decrease on spawning stock biomass and
catch rate which will resulted on higher investment and less income of fishermen.
However, the reduction of fishing effort by enlarges the mesh size of the trap so that
the length at first capture is 8 or 8.5 cm. This recommendation will reduce the

declining of spawning stock biomass of mud crab.

Key words: mud crab, Klong Ngao, identification, assessment
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Carapace width; 8CW Carapace width at spine 8; CL Carapace length; PWC Posterior
width of carapace; LSH 9" lateral spine height; FMSH Frontal median spine height; FMS
Distance between frontal median spines; DFLS Distance between frontal lateral spines;
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DFLS DFMS
o r =Y B
(A) Carapace (B) Frontal lobe
- = > 3
K>

IPM

(C) Sternum (D) Periopods

(E) Chelipeds

7N 1 uanINNIIRANIUEANG] 24 ANmuze9YTAdMEL Multivariate analysis:
(A) Carapace; (B) Frontal lobe; (C) Sternum; (D) Periopods; (E) Chelipeds
Fig. 1 Showing the measurement of 24 characters forming data for multivariate:

(A) Carapace; (B) Frontal lobe; (C) Sternum; (D) Periopods; (E) Chelipeds.
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Fig. 2 The measurement of external carapace width of mud crab.
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2.2.4 TAILWAMNANTUTIENINANNINTEARLLATINMTINTBdYNTIA
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a,b = ﬁﬁﬂ\i%%ﬁﬂimqqﬂﬂ’JWN@NWUﬁﬁI'ﬂ\?MQLLﬂ?VN@@Q

1JI2UNUAT 2 WAZ AT b AINNITIATIZHANNITOAD DY (Linear regression
analysis) taeilasuannisliatTugil Natural logarithm

Ln(W) = Lna+b*Ln(CW)

2.2.5 BAnziiInilmesnaiule namaunui wazdnsnisanaaedy

A

(1) nmsdsziduArnnamiimasniaiulavesynuiamaAguazinALds
o v dl v £ al :// A
UNdRYANIINILANYAINDANNNTINTBINTZABILNLLAN AL UALIWALH LA LFLR A URA A AN
2545 D49 AUENEU 2547 NININIIILATIEFANITRIRasnNRUIRGaeTUunIN FISAT

(FAO ICLARM Stock Assessment Tools) (Gayanilo and Pauly, 1997) TaglszunniANAN

ﬂf’mmmm@q@mﬁgmmmmimﬁuim (Ly) uwazdmIndauaesdutlsz@niniamasuse

futls=AvanisiFula (2/k) maAaaes Powel-Wetherall plot wazihen Ly, Pl&antlszann

A" k (Scan of k value) e input data Tunsuuaduldeansifulnlaani sl as

Tﬂﬁi\‘m%wm%’w@ﬂqmﬁmmm*wm%ﬁ\m?m@wmgwm@%mmLWﬂ feazldFpnnuning
a

nszAadgeganneiananunsnimuls (Ly,) warAdNsz@ananismuln (k) WHele

Q
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ANNITINIRBFAINANINATAINITOUIANDIELATIUIAAINNNAINTBINTEABILNTLA (age-
length key) anaun19n19LALIALaY von Bertalanffy growth equation (Bertalanffy,1938)

Y o gl/
st

L, _ LOO(,]_e-ku»to))
Tned L, = ANNNANNTEABRIL)INaNY t Huiagiflu
LTURLNAT
Loy = ANHNNANNTEABIgegATas AviioaflumuRimmg
t = angaasy sl
dl IS o A dl 1
t, = srazaydanueaiugus viasyeaziaaiile

Wnilusa Audnendludl

k = AdnL3rANaniaiALInTeay (growth constant) i

Mdogsall
(2) N199ATIZUAIRNLITZENENIANY
- N9ALATEZUANENLTZANEN19A18991 (instantaneous  total

mortality coefficient, Z2) Tme e Length-converted catch curve ANAD Sparre and Venema

(1992) MINANNFFIL

n ClL.L) = C-Z.t(Ltl)
At L) ’

de  C (L,L,) = nadL LAz umsn At 1,2
At (L,,L) = ma“ﬁ'Lﬁu%uslmwimﬁummm%u 1,2
C = AnAgi
t(L+L,)/2 = mqﬁ@gmﬁnmmmﬁummm%u 1,2

Z = AutlszAnsnisanasusiall

e L, way L, AATAANAALBLAYA NIaSLAaYAUATNIATY 1 LAY 2
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- N9 AANANLIEANEN IR IAYEIINTNR (natural

mortality coefficient, M) mNxA3u8¢ Pauly (1980) l&tlszsnuenduils=@nanisanalne

o

89TNTNR (M) ANANNTAMNANTUT A 12 95ULITH 9] Auasan1aalneasINTG Fatl

In (M) -0.0152 - 0.279 In (L) + 0.6543 In (K) + 0.463 In (T)

4 ' PR VY Y A =
e T ﬂqﬂmﬂﬂuﬂL@l@ﬂﬁluLLﬁﬂﬁuquuﬂJﬁu’)ﬂLﬂuﬂ\?ﬁquﬁ@Lsﬁﬂ@

- AuaAduYsz@nsnasmigannnisilszua (Fishing

mortality coefficient, F) aangmn? Z = F + M (Beverton and Holt, 1957)

|
= s

e Z = AANLTZANENTRNYTIN
F = ANdNUsE@nan1TAnalaan1sl i
M = ANANUIZEANENITANE IALIEITNTNG

- dmannsauaunn I4se el (Exploitation rate, E) aangss

E = F/Z (Beverton and Holt, 1957)

Wa  E = AemsN1auALNN 1 9 Terma]
F = Adulszdananisanalnanisilseae
Z = AANUsZ@aNENIRNYIIN

226  MUENANIZNLAINNITAILIN UL TZNFaNAAL N‘Jﬂ%’)ﬂ’]‘WLL@Z

o

yarvas neanduliluisinnnaesen 4mdnsyued

NILsTIUNANAR (yield) NIaTINIW (biomass) WATHAAT (value) B8l
nzialagld Jones' length-based cohort analysis (Jones, 1984) wazld Length-based
Thomson and Bell model (Sparre and Venema, 1992) NN ANNANAR UIRTINNLAY
Nﬂ@ﬁ’m@\‘iﬂﬂl:ﬁmLﬁ‘ﬂﬁﬂ’]ﬂﬂﬁiﬂuuﬂ@\‘m’]?mLL?N’]H‘]J?::NQ (fishing  effort) AMWITIRLABS

= o

nenstlszasiinunldlunislssiduaninzninegnsinzia nudsae Jones (1984) HAil
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AnuaulszansnziangnauldilszTamd (C)
C(L,.L,) =N(L1) *F/Z*[1-exp (- Z* A)]

ClL,.L,) AR ANUIULNZANYNALNTUIAANENTENINN L, uaz L,

UL ININE N MALN LR Ttine N1 sz (N)

NI(L,) = [N(L,) * H(L,,L,) + C(L,,L,)] * H(L,.L,)

N(L,) e ﬁﬁmugmmﬁﬁqmmmmuﬁlmjmmmmmq L,

N(L,) R @"mqugmmﬁ'L%’qmmmt,wﬂummmmmmq L,
H(L,L,) AR daunin(fraction) 184 N(,) Fa3an3Amannnnsanglng

89THTIA WUTIAIRN £, T8t + A2

fudsz@nanamalnenisszie (F)  vesynzialuuiavdunsniadues

F(L,.L,)

1

M* E(L.LYZ(L,.L)

1-[F-(L,L)z(L,L)]

fmaneau sy lami(F/z) unldann

FIL,L)/Z(L,L) =

Q

L)

o ’ a = ! A A
NITNITUILATNANAR NqasﬂfJﬂqWLL@?&H@ﬁqT@Qusz@ WaNnsilaguklag

A FNTESKRINIEEATN (fishing effort) Ie/ld F-factor x = 0-3 Ia8NAN F-factor x = 1 UNIEID

annaznnsuszaalud w.A. 2545-2547
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NANISANEN
1. msauuntiaynzsianwuluusina e uaaaIned AAUINTEUAY

aannagiusausandaat 9 nziainuluninaaassualugasheunaiau
2545 T fiugNe 2547 WU A9 99.16% a1 Yussuaziaen wululFunutdesuin

WNEN 0.84% 1RILENNUHARLILNZLATIANHA
1.1 anmoeinliaesynuig

AINNNIANENANHOIENNLUBNTBINLLATA 4 BTA WU NzaRAFauuAINLL
P A C oy | Y = A
AYANN HINTTABNARUINNITEL AIUNANNTRINTEABAZ YU ANUTNERUUTaNUNN 9 T LTl

arNmaNdaneunan Asetasdatanuinggariigasneimiuwuaduienasdas

% g a 1

naesaanssAdazivdusulanAnsa i unIN19199 N a8 AT UE19989UUINNTTADY

] o = A &, = o v

@@‘ﬂ‘wqﬁl (@VI 9) Vlfﬂ@ﬂ’nN’V‘ﬂulﬂ@Uﬂqsﬁ"Nﬂ@qﬂm@\?ﬂﬁzﬂ‘ﬂﬂluLLurJLﬂﬂ"Jﬂ‘]_lL‘]J’]m'—] Wu/ﬁuﬂm
=
H

o

¥11979m18 6 3 (frontal carapace spine) Y mﬂm:m\mwﬁ'ﬂLﬂugﬂm’mmaﬂuﬂ@’mLLWZ\]N

ANAUTNY AYINGIANTBNUUINA BN TaINTTABYAz AN AT BaRAUTlAT89Y Nz LA
d' o %3 dy [ ] o a a v v A

TNt anuriniudiulsznavlunisauunaiinynzia Ui uuenaesdeie
(carpus of chelipeds) uazie (propodus of chelipeds) AUUIN 1-2 91 AEULINAIUUEN

(outer spine) wazmNaWlu (inner spine) Anudasdneliaunaluny ldwindu duBnude

{ o

(propodus of chelipeds) THApadALaw Hszaediaunn 5 ¢ gusnlddruiuduamsuas

a

a o

flasiuda an 3 graunldlunnaimu douggainamssaculaiaasiansmuziiuuiunny
% | ' 5 ¥ Ne do o8 47
panglunadaslun1s918tn A189nN7EA0ILATATNNAILARAN AUIA1AYTE HIRIAKAY
a a d”i/ KX a a a o d! ] o a o dl 1
ATg0TFAudaRimtenfi uardnateanan dazunnseiulauatauazdnwuziog

aAe

1
a a U

Yimaguazinaisansouanwalsd tnadanaanduthnusinmiies lulwad

!
=

A o -ai IS4 ¥ ¥ 13 o ! = dl o 1
@ZN@mﬂ’m‘éﬁLﬂugﬂﬂ’]NLﬁ@ﬁllﬁ/m@qu@ﬂﬂ?l’]\‘iL’J’]L‘IIWW']LLH’JT]@’N[F]Q ﬂQuLWﬂLNﬂiu?$ﬂ$Wﬂﬁ1N

anysalinaduthazifluglarumasunisuassdisyuaanainuuananada wazidaalu

= A=

sragnaNysninAa AN uTug ATINNANYTAATINNT WANAINAZAUNAWAAINAN UL
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NEUBNUAT TR (2531) s1enudnansuzneuiansnldusninaldlnanintladuils

aangeduaznielu luwamdaiieodaduilsaznugnldidudeanieifuiimaizandn (Uiva)

=

wazazlsvenAan 4 ¢ aeiuawidnuuanuazduluanyinnng uazilenssazanysnl

a

iAszengAnandariaunanaunia lfiduntinnizasslanudilazlaaaasnunTuszazin

'
{ o = 1

= LR 4 ] 4 & = Y o z A o
INUUINDY AVULWARITWUTEEINA 2 ANanzuziuangaFalatn e laauy Ae aduny

a k1l

AURUTIWAL AN 1 (first gonopods) waraduNzALRUEIWAL AN 2 (second gonopods)
1.2 nenuinaiinynzialag ldaneaiznnauen

TunsAnenisauunadaynza i lduaninoeiaes Keenan et al. (1998)
DauidnnnsAnEaeg Keenan et. al. (1998) azlildszydgnisliunnessinatieiinnainnig

A13avizali uAAEN19ANHIU99 Keenan et. al. (1998) Manuunaiinnzialaglddoyantg

o

AugAraniunlsznauiunisdnmanansueniauen wazlddniatuanaininyia
TunnsAneuesdiuludounaunaian 2545 D9 Auenau 2547 @1uNsauengialnzianiy
3BN13AULNTBY Keenan et. al. (1998) uarFandasNansuUzAuazasna auuiuuily

1 | { A a [ % a’l’
waznszaadlaglLiNaaniiy 2 nay 172 4 TUAANU

1 '
=

1 dl d} a o Ay A a o v
1.2.1 NANNUUI UUUN 2 aUNAAND (carpus) ABUUINNG il ol mlu (inner

!
¥ Ny A v

spine of carpus) @mmgﬂmw”l,ﬁmmmﬁammﬁuim AMUNUINNTRNDAULWAN  (outer

spine of carpus) azangiasusdsaisnsadunnwivliag Ylunguil liun Yaiuazijann

a o 9 U

(1) Ya/Jums (Scylla olivacea (Herbst, 1796))

o | o a ~ s A o o
mqfﬂﬂqﬂﬂuWWWWUIMU?LQMV’]@@\‘]MQ"IQQgllallu']ﬁL@ﬂLN@LVIﬂUﬂ‘Uﬂ“'ﬂzL@

1
a A

1AW IAENLTUIAAIINNINNTBINTZABIAILS 4.25-14.25 L HURLNAT ammmm@mm

14 a

ANAardAuIANauLad UesaetaazldtnnaduneanIues

o o

d .
uanmENetaAu ey

N WWUUINTIENINAIANUATENT9NIEAY (frontal carapace spine) RaneauzdanslAg

= =

N1 LazauAa9unN g 12957UNI9 (gﬂﬁ 3) fiFnfadunensesdaiie g 2

A ¥

du AanuNNdadafuuen (outer spine of carpus) AzanILIAAIUAZLAEY daunuINd
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dadas1uly (inner spine of carpus) Azangilasauminiiusas lirasdn (31U 4) duiiFian
9 (propodus of chelipeds) AMWNALYLFMUANUNAIINUUTL (dactyl) BupanNn 2 AU

Ferunudunagdnuludnuialuninindunagiuuen i uwazan liiaonanasaumn

u u

Wisaaediugal (317 5 uaz 6) AuthaasywAlaazlidasnans (3U9 7)

[ %

UasaanadtnsAURUGINALAN 1 2991 ANANHzUMANLAZENY

o

P a Y 9 ) > Y ' o ' Ay o
LTEID LL@:?‘V]"H@‘Uﬂqumqﬁmﬂﬂﬂquﬂ@qﬂﬂﬂﬂvmﬁﬂﬂﬂquqzﬂ@uﬂmﬂ‘]ﬁluh\l QM?QM@@LQ"ILMNQHQ

e (317 8)

a

¥ A

AnwuzadansAuRugnaan 2 azfludulfs Wsnunaulaaas

ueneanifuassdaulanuzadieduiingiutalilh InadounadnatinazfansslanalAs
! dl %4 Qw ] ! ¥ ij/ ! dgl o o
wunazdaunadiaiatilinssdoulatsazAeudisunan Inaisassaautazyinguiu an
ANHIAN8L1NAN1AUIN 11 A28 MU TUIATBIHHTDIAIUTIUENAANANAUN AN
n3anuanengiu Tneasd 4 faatnaidANNdNIN d9uan 7 Aa0tNau ATy NAZ AL
' - . T . = =
1 wazdounadnaiiviouliensedoutlansazpaudisiuliunanmiien e Jdaouaz)

SN (g‘ﬂﬂ' 9)

(2) 14'?1’1'3 (Scylla paramamosain Estampador, 1949)

=&

annaiudaetnaludouneunanan 2545 B9 fuenau 2547
WURIBENYUUNA 44 5o lUWAL 25 Fiv 2u1ANTEARININSFULE 7.63-11.64

v
ITURLNAT LAZIWALTE 22 fa HUUIANTLAAIFILA 7.30-13.80 LIURLNAT NTLABINA LA

4
=2 1 o

llaudeditantinanegiudnerueiogon Ay Au/muInszndamIfunti1eansznad

a

| = |

(frontal carapace spine) Wlugilauwdanlaaunanuazdauingndnanantias (gu7
I9/

U U

3) NUFnEAULeNTeITaNeasiTuIN 2 §1 AaruNNdeateafuLen (outer spine of

carpus) HuanaunaNiauda 1 4u dounuinndadiasulu (inner spine of carpus) azangil

| = i < dl o < ! 1 dl o a A =
autluinesiudne Tedaneneariusasresraaruiney (3Un 4) AuLTiniie (propodus) |
al

WNUVANEUeanun 2 81 uunnaunegdululauia v ndiuununesduuen fau

u u

)
@

A I~ A4 a A a ¥ 1 4 N A a ¥ = '
WARY aNTLIMTARAATNLTIIAIUANN ANULIUAALTE2aNEN UTNUANNEAIAANEII9LY
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whl bl AasLAut AN °mLﬁuLL@xmdwﬁ’mzﬁmmmm’wLmﬁ‘@mﬂﬁué@umﬂ (319 5 uaz

1
a

6) NLsALTNTes Al aariadnanaus ldawin)@anuazsioes (319 7)

a

Usonlaissanadurduiugwadan 1 sesianamedaslAayu

P Py . | . Y P o~
LLG]VI@Zﬂ@u‘IJ’NLLM@Nﬂ"J’]ﬂgNQ\? Lmzmmﬂ@mmm@‘umuslmmﬂum\ummu (ﬁ“lJ‘Vl 8)

a

A v &

ANNIIANHIAN U AL AURUEINANAT 2 299111980191 22
%

q

Fa8E19 WU ATeNyNTeddauuenaanaIniuiAINndenuanseiy Tnawudnd

[ A

119 12 fratne NedenzAuiugwaddn 2 Ayundeuinauinauduyguain wsa1adn 10

aQ
©

D
) eXe

FaEing adeNsRUNUGINARAT 2 Az

LAANLALTAINAAY BIANNNIFANHIFIDENIUNA 22 Faasing Azl 19 Faasinaidoutlans

TAssans doudn 3 fostelilalAeas (U7 9)

1.2.2 NguAay AuuINuuaNwugn 2 44 (inner and outer spines)

a a v

PisnuRasuuanaasdaia (carpus of chelipeds) aun 1sinuazi)dean
) ‘ﬂma\i'N (Scylla tranquebarica (Fabricius, 1798))

wusnatdosisunn 23 fa uuad 20 fa Tnsdauinmann

NA19NTLARIFAIUG 8.53-17.41 LHUFLNAT AVUNALNENLINNA 8 FQ HUUIANTEADIFILLE

¥
v

7.14-12.87 GURLNAT NTLABIAENRALNATNAUDAALT N NUIN/NUIEWINAN A1 UNTN 84

1%

) ! Iy = = A Y
ngzAaN (frontal carapace spine) %ﬁ’ﬂ%%’]x‘l@ﬂﬂ@ﬁﬂﬂ{lﬂ&l ﬂHmzLﬂugﬂ@’]NLﬁ@ﬁmﬂquﬂQN
lﬂl o/ 1 b al v o 1 :l/ o
Lu@ﬂ@qﬂﬁ]qwuqﬂ\lﬂ@umq\‘}Lﬂﬂﬂﬂ’]@qﬂLgumﬁﬂﬂqu@’]ﬂﬂ@qﬁmuqﬂ@jLL?ﬂLguWQ@@QLﬁu@ﬁﬂql‘l‘m

1% ] = ) ] ! v v \ 1%
mm‘mmgwm ﬁQﬂ?%ﬂQ’]\‘muq&I@LL?ﬂ‘ﬂzIﬂ\‘m’J’]\i (broaden mterspaces) NUITHNUIINNTESAB

o

fanwozdugtlaumasnindngiueay seudiutenlesnnfuianszaesaznsise

Nauas (317 3) fuassuusumiiaziilugdonluindoian dousseansaziflugsoaan

o

appRaamuNuAnT dman 2nRuaeguandana e lidaian douaasguasasi

a

anedaiau (317 5 uay 6) NuBALTNIBInAN I T laAa AL (3171 7)
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a o - - o i | o =
U?LQM‘]J@']HE@ﬂ@QﬂqgﬁﬂwuﬁLWﬁ@@VI 1 m@ﬁﬂuNQQQZIﬂQNuLLQZN

npAeuddulenauiuYnziaaiingu (gU7 8)

= o A [ ¥ |alI ] o o 1
AMNNITANBIAILICAUNULLNANAN 2 m@agm\immu 16 MIBENY

{ =

WUINTUIATBIYNAEHAMNNFNLANFAIAURsId Ul aneLenaanaIniuaasadany

A o & v o LA o A = o : =

AUNUGINARAN 2 TRenLdINYN9 7 Fee1anauIn1eaNEANNNIINNINNGT kATaN 9
1 v

9N TUIATINNATLALNGIANTee dounindnaiiniaullenssdoutanaziFanunay

(gﬂﬁ 9)

(2) i@ (Scylla serrata (Forskal, 1775))

[

ilgofinuaziauiadeuinalunjidamauiuyan anouazysing

a a a

FORENNNIWLEINAL A1U91 11 f9 HIUIANIZABIAILE 13.40-22.80 LIUALNAT AOUWALLE

o = Z// 1 a aa a U 96/ o
WU 9 A7 NUUNANTEABIALA 12.4-271 WIURLNAT NTLABNH AN ULNANALNNFAIa1Aa Y
aa v =< o | [ ¥ . IS
HADNAUNIAT MU/ UIEUd19AIAUUENT89NT2ADY (frontal carapace spine) HUWIAZ
‘ﬂmﬂLmauﬁﬂwmuﬂugﬂmumﬁﬂuﬂfamﬁuﬁml,mu 1999z ndNIenuINALINarlATuAL
(narrow interspaces) Lﬁ@qmﬂﬁquumﬁ@uiwmaimﬂﬁmmLé’uﬁﬁﬂgﬁumnﬂmwum@'
wenLdus 2 uazinyuuaungnydos nunndnanszaasdneuiiuglasmasuntindn

Y Y Y o Y a Y PP ,
FrundnareuAuNentesrINAudanszaesas Ay (U0 3) Auasii@dseniingau

aa vy %

pratlaneinuasi@aduaninmg ﬂ?mué’mwﬁwmﬁﬂm::ﬁmm"mLLmﬁuLﬁiuﬁmu’m [Y¥2pst

4 % | a dJ ¥ 1 I | | a A = 1
ALLUTaIiINaziuluadu U3nuasauasasianasuiiudizsoiaziaiaaauiwe

!
a a o

! v ! v
AYANNIIATIATLLL 2UAUT 4 ARA2TurERAY (JU7 5 uaz 6) NLFdUTae) A

WHedannaneaudn (317 7)

¥ = %

UinaitlansuenaduasAuiuginadan 1 azAeudaFaqunanadie

%

UaupazseiunssnlauenuedAnacgeindi uasiaausuinmsaassinuaasdulane

L% v % [~3 v dl
HAAMNDUFALAZLINTNLANYURE (3UN 8)
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= o o A o & ¥ |dl I~ o
ANNITANHIANHOULATEITALRUTINALAN 2 28911 T893 8

F9EN9 WU IUIATBNNHTRddauTingnaanaInAulaNndeNInawfeuluyNaIn 6

o 1 a a o/ 1 dl dl v le o =l al o
Faaeng uadiiNe 2 faateiiduguuran douiadnaiiaoulilensedoutanaaziansng
NunanNin (319 9)

(B) W

(C) aing

(D) Uwaien

917 3 nawdnenunszaessuntingesnziamay: (A) 11 (Scylla olivacea); (B) 119
(S. paramamosain); (C) Qm\i (S. tranquebarica) Wa (D) ﬂulﬁm (S. serrata)
Fig. 3 Photograph of frontal carapace spine of male mud crab: (A) Scylla olivacea;

(B) S. paramamosain; (C) S. tranquebarica and (D) S. serrata.



(C) yaing (D) Yaien

317 4 nandnedediednsnnaennziamad: (A) Uan (Scylla olivacea); (B) 1217
(S. paramamosain); (C) ﬂmm\‘i (S. tranquebarica) WA (D) LHIL%EI'J (S. serrata)
Fig. 4 Photograph of right carpus of male mud crab: (A) Scylla olivacea;

(B) S. paramamosain; (C) S. tranquebarica and (D) S. serrata.
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(B) Y12

(C) Using (D) i

31N 5 nndnaiuntuaenZRINAL: (A) 1N (Scylla olivacea); (B) 11119
(S. paramamosain); (C) 1434"3@ (S. tranquebarica) Waz (D) ﬂu@m (S. serrata)
Fig. 5 Photograph of right cheliped of male mud crab: (A) Scylla olivacea;

(B) S. paramamosain; (C) S. tranquebarica and (D) S. serrata.
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(A) e (B) Y

(C) ysing (D) Uaieg

917 6 nawdnednedn: (A) Uan (Scylla olivacea); (B) 1113 (S. paramamosain);
(C) Y39 (S. tranquebarica) uaz (D) Qlﬁm (S. serrata)
Fig. 6 Photograph of chelipeds: (A) Scylla olivacea; (B) S. paramamosain;,

(C) S. tranquebarica and (D) S. serrata.
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(C) ysing (D) Waien

U7 7 nwanadutlanes: (A) Uan (Scylla olivacea); (B) 1114 (S. paramamosain);
(C) a4 (S. tranquebarica) uay (D) ﬂmlﬁm (S. serrata)
Fig. 7 Photograph of female abdomen: (A) Scylla olivacea; (B) S. paramamosain;

(C) S. tranquebarica and (D) S. serrata.
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(A1) (A2) (B1) (B2)

(C1) (C2) (D1) (D2)

3071 8 nmameduazduiuginaddnsdnasii 1 aewnzia: (A) s (S. olivacea) 11.235
cm. cw; (B) ‘IJ”?JW (S. paramamosain) 13.671 cm. cw; (C) ‘]JuSJ’N (S. tranquebarica)
14.982 cm. cw WAz (D) ﬂ,ﬁm (S. serrata) 17.712 cm. cw
(1) AMWHN (2) TsaziasiagdauLlans

Fig. 8 Drawing of left first gonopods of Scylla species: (A) S. olivacea, 11.235 cm. cw;

(B) S. paramamosain, 13.671 cm. cw; (C) S. tranquebarica, 14.982 cm. cw and

(D) S. serrata, 17.712 cm. cw (1) whole view (2) detail of tip.
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(A1) (A2) (B1) (B2)

4
E

1¢cm 1mm, cm.

(C1) (C2) (D1) (D2)
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Fig. 9 Drawing of left second gonopods of Scylla species: (A) S. olivacea, 12.984
cm.cw; (B) S. paramamosain, 12.941 cm. cw; (C) S. tranquebarica, 15.536 cm.

cw and (D) S. serrata, 17.712 cm. cw. (1) whole view (2) detail of tip.
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aandu 4 ngu waziinNgnAeslunIImeNIingune 91.6% (1137199 2 Footnote a) Imsl
AuN30RuuNLsEanIngNan ignFesne 100% 1119 92.6% 1ilien 90.9% uaziHag
83.3% ANgUN 11 uanIngauunnguLszansnzainu UL uAaeINI9 WLGIAN

group centriod 283AnAawdiNvnsaINY 119 Yilleauazyioamn
F1979% 1 31A91EANUANGNTBIANRAL A sTB9AN UL AN 289 nzIaNAL
TINVNVINA 24 ANBUY

Table 1 Test of equality of group means for 24 characters of male mud crab.

Tests of Equality of Group Means

Wilks'
Lambda F df1 df2 Sig.
ICW .946 1.944 3 103 127
ocw 931 2.531 3 103 061
ECW 946 1.959 3 103 125
CL 952 1.737 3 103 164
Fw 934 2.424 3 103 070
LSH 492 35.450 3 103 .000
PwC 934 2.424 3 103 .070
FMSH 947 1.916 3 103 132
DFMS 864 5.422 3 103 002
DFLS 1965 1.254 3 103 294
AW 971 1.031 3 103 382
S 952 1.736 3 103 164
PL 951 1.756 3 103 .160
PW 966 1222 3 103 305
PD 1990 331 3 103 803
IPS 1993 238 3 103 .870
OPS 750 11.455 3 103 .000
ICS 407 50.117 3 103 .000
ocs 827 7.181 3 103 .000
ML 973 938 3 103 425
DL 1956 1.590 3 103 .196
FPW .966 1.223 3 103 305
FPL 972 982 3 103 405
TPML 987 435 3 103 728
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Fig. 10 Graph of median, 75%, 25% and range for five characters with the highest
Discrimination: (A) LSH; (B) DFMS; (C) OPS; (D) ICS; (E) OCS.
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Table 2 Showing the classification results of male mud crab caught in Klong Ngao

mangrove forest, Ranong province.

Predicted Group Membership

SPECIES Black Green Purple White | Total
Original ~ Count Black 28 0 0 0 28
Green 0 20 2 0 22
Purple 0 5 25 0 30
White 0 2 0 25 27
% Black 100.0 0 0 .0 100.0
Green 0 90.9 9.1 .0 100.0
Purple 0 16.7 83.3 .0 100.0
White 0 7.4 .0 92.6 100.0

a 91.6% of selected original grouped cases correctly classified.

b 67.2% of unselected original grouped cases correctly classified.
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Fig. 11 Graph of individual discriminant function of male mud crab in Klong Ngao

mangrove forest, Ranong province.
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Fig. 12 Mud crab fishing area in Klong Ngao mangrove forest, Ranong province.
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Fig. 13 Collapsible crab trap and crab lift net for catch the mud crab in Klong Ngao

mangrove forest, Ranong province.
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Table 3 The numbers of collapsible crab trap and crab lift net in Klong Ngao

mangrove forest, Ranong province.
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R ELNIESH BTN EE

LAZANTINITAL
2543 | 2544 | 2545 | 2546 | 2547 | 2546 | 2547
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ﬁﬁuqum'f}@\iﬁfaﬂizm 1,645 | 2,301 | 1,876 | 2,115 | 2,333 390 389
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Fig. 14 Species composition of mud crab caught in Klong Ngao mangrove forest by

collapsible crab trap.
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Fig.15 Minimum, average, maximum size and mature size of female mud crab caught
by collapsible trap in Klong Ngao, Ranong province for the period of 15 years

(data from Cheewasedtham (1990), Sudthongkong (1996)).
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Fig. 16 Minimum, average and maximum size of mud crab caught by collapsible crab
trap in Klong Ngao, Ranong province for the period of 15 years (data from

Cheewasedtham (1990), Sudthongkong (1996)).
3.3 nsunsnszanares neiamALe lussa s anysnina

anNn1sd1sanisunInszatsras e luszazanysalwalussioni
TALAUARBIWNIND TTNINIAAURRIAN 2546 T U8 2547 WUAIHLBNIUNNISULINA
= A 1 A a =2 o o IS " £
Wannieu InglutianeungAanien 19 s nuymAdeluszazanysalinaies
NN AdRaNNIuiwAEeNeN 0-4 fasia 100 aau T TULEIIAABIMNIIAAULIUATY
uanusnanzman  numalsluszeranysniinAnInnInAaesaaitiauaznIzin
et f1ulunaed d9ULTNUARIMIIIADLANATURANLFTIEIALLAZINIEUEY Wi

= 7 = o ! dl 1Y 1

wALHsdeaNININE 12 Fosia 100 80U uazAaeIundsatiuluaaaaasarlinuna
IS " o :// 1 A a =K 1 [ % [ %
Weluszezanysadneias ndsaniulugousneuivian 19 nangIAN WUdNgnIINsaLs
VAL NI URIUT I R ULILUAL ADUAINTBIARDINNY TnaldnINI9dLagsendng 2-15

o

Fape 100 aaL (AN3199 4) TmﬂwugL‘WﬂLﬁﬁﬁlu'j”ﬂL@?ﬁﬂgﬁuﬁ'ﬁquu@ﬂmmmﬂmmmmfjﬁ

q

pnulunaasnang uazlugosneudamnan D9 figneu 8nsn1sduinalaazEuanag



44

d‘ | = s o ] a
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Table 4  The distribution of mature female (ind. per 100 traps) in Klong Ngao

mangrove forest, Ranong province.
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Table 5  The distribution of young crab (ind. Per 100 traps) in Klong Ngao mangrove

forest, Ranong province.
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Fig.17 Catch rate (kg/trap/day) by collapsible crab trap in Klong Ngao mangrove
forest, Ranong province.
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Fig.18 Total catch (kg) of mud crab caught in Klong Ngao, Ranong province during
October 2002-September 2004.
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Fig. 19 Total catch of mud crab caught in Klong Ngao, Ranong province for the

periods of 15 years (data from Cheewasedtham (1990), Sudthongkong (1996).
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Fig.20 Percentage of size composition of female mud crab catches (in number) by
collapsible trap in Klong Ngao mangrove forest during 1988-2003 (data from
Cheewasedtham (1990), Sudthongkong (1996)).
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Fig. 21 Percentage of size composition of male mud crab catches (in number) by
collapsible trap in Klong Ngao mangrove forest during 1988-2003 (data from

Cheewasedtham (1990), Sudthongkong (1996)).
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Fig. 22 Carapace width-weight relationship of mud crab in Klong Ngao mangrove

forest, Ranong province.
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Table 6 Carapace width-weight relationship of mud crab.

AYINNINTRY UnzLaiwag UnsiaLwALie
n5=ARY (43.) viuiin (n3N) vwtdn - Aunde | e (n3N) viutdn - Aundng
1.0 0.08 0.08 0.23 0.23
2.0 0.86 0.43 1.18 0.59
3.0 3.47 1.16 5.50 1.83
4.0 9.37 2.34 12.55 3.14
5.0 20.26 4.05 23.82 4.76
6.0 38.02 6.34 40.21 6.70
7.0 64.75 9.25 62.59 8.94
8.0 102.69 12.84 91.83 11.48
9.0 154.24 17.14 128.79 14.31
10.0 223.48 22.35 174.28 17.43
11.0 308.46 28.04 229.13 20.83
12.0 416.58 34.72 294.16 24.51
13.0 549.24 42.25 370.16 28.47
14.0 709.44 50.67 457 .52 32.68
15.0 900.33 60.02 558.24 37.22
16.0 1,125.13 70.32 671.88 41.99
17.0 1,387.19 81.60 799.63 47.02
18.0 1,689.93 93.89 942.23 52.35
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Fig. 23 Carapace width-weight relationship of male and female mud crab caught in

Klong Ngao mangrove forest, Ranong province.
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Table 7 Carapace width-frequency of male mud crab (S. olivacea) in Klong Ngao
mangrove forest, Ranong province.
Mid Oct. Nov Dec Jan. Feb Mar Apr May Jun Jul Aug Sep.
length 02 03
4.25 1 1 1
4.75 4 7 5 1 5 1 5 5
5.25 1 1 1 4 20 40 5 24 7 15 11
5.75 3 18 1 4 18 82 86 23 85 15 40 22
6.25 18 18 9 3 64 91 122 50 154 28 80 48
6.75 34 21 21 87 97 144 144 62 134 63 130 67
7.25 53 29 22 116 119 153 135 72 137 62 128 84
775 74 39 31 145 115 181 124 85 111 71 116 117
8.25 064 55 22 114 70 133 102 67 76 84 120 130
875 63 43 30 100 87 8 90 58 55 76 95 119
925 48 46 32 83 63 82 38 36 34 54 62 99
9.75 61 33 16 68 38 29 20 19 16 33 27 53
10.25 44 22 22 76 32 17 8 8 8 21 11 25
10.75 42 12 11 31 24 8 5 7 5 12 5 20
1126 24 9 4 35 10 3 5 3 1 5 3 3
11.75 7 1 3 10 11 3 1 1 2 1
1225 6 1 0 5 1 3 1 1 3
12.75 1 0 1 2 1 0 3
13.25 1 1 2 2
13.75
14.25
Total 544 349 225 912 758 963 926 499 845 535 837 812




55

A1319N 7 (5i9)

Table 7 (Continued)

Mid Oct. Nov Dec Jan. Feb Mar Apr May Jun Jul Aug Sep.

length 03 04
4.25 1 2 2
4.75 1 2 2 1 6 0 3 4 5 4 2

5.25 8 7 8 1 12 14 9 18 23 12 9 8
5.75 17 16 12 9 32 17 17 33 30 41 19 31
6.25 32 24 33 18 63 39 42 52 57 50 27 30
6.75 41 37 40 17 85 80 33 53 87 94 29 70
7.25 47 37 43 32 79 78 60 66 104 91 41 60
7.75 61 45 47 25 79 80 72 94 92 109 45 50
8.25 81 46 47 31 7 71 83 66 87 107 62 85
8.75 95 72 40 30 55 59 90 61 61 93 49 69
9.25 97 75 43 32 51 43 65 40 51 73 48 61
9.75 69 49 30 16 30 23 38 33 38 42 28 50
10.25 39 45 30 13 27 14 21 22 21 31 23 35

10.75 27 12 18 19 12 16 15 17 3 14 8 8
1125 14 5 12 9 10 8 8 4 5 7 6 6
11.75 8 6 10 7 4 5 3 5 1 4 5 2
12.25 3 5 11 3 2 1 2 4 1 3 2
12.75 4 1 2 1 0 2

13.25 0 1 1

13.75 1

14.25

Total 644 484 429 262 619 556 559 574 665 773 410 569
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Table 8 Carapace width-frequency of female mud crab (S. olivacea) in Klong Ngao

mangrove forest, Ranong province.

Mid Oct. Nov Dec Jan. Feb Mar Apr May Jun Jul Aug Sep.

length 02 03

4.25

4.75 3 3 6 3

5.25 7 21 14 6 18 1 2 5
5.75 1 1 18 49 68 17 64 6 6 13

6.25 6 10 5 20 39 50 100 45 91 12 43 33
6.75 15 14 12 56 60 93 81 65 131 27 59 50
7.25 23 21 15 82 68 106 89 57 163 51 113 56
7.75 33 32 13 114 104 127 112 56 180 85 142 81
8.25 44 29 28 107 93 101 107 64 124 47 88 91
8.75 39 35 29 91 51 60 58 28 43 46 49 73
9.25 49 25 23 68 28 46 43 15 35 55 67 56
9.75 26 16 9 53 24 43 42 14 29 63 47 93
10256 27 12 9 30 27 32 30 14 20 42 31 62
10.75 20 3 3 30 20 23 26 7 6 34 13 28

11.25 8 1 1 13 11 18 19 7 5 18 3 17

11.75 1 2 2 13 9 14 3 3 3 10 4 5
12.25 2 0 1 6 3 3 1 1 8 2 3
12.75 0 0 1 4 1 1 2 1 1
13.25 0 0 0 1
13.75 1 0 0 2
14.25 1 1 1

Total 294 202 151 688 567 786 801 400 918 506 669 671
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Table 8 (Continued)
Mid Oct. Nov Dec Jan. Feb Mar Apr May Jun Jul Aug Sep.
length 03 03
4.25 1
4.75 7 2 1 6 2 1 1 1
5.25 6 2 2 1 16 7 4 4 10 4 12 1
5.75 13 7 7 5 39 7 13 9 18 17 13 8
6.25 21 12 6 7 46 28 30 32 41 28 7 12
6.75 33 16 18 17 55 53 37 48 48 56 25 22
7.25 35 14 17 8 81 64 40 72 79 86 35 24
7.75 44 8 19 15 83 62 67 107 115 126 58 33
8.25 54 22 23 219 62 52 74 98 98 127 54 39
8.75 46 29 18 19 56 48 53 66 74 92 31 39
9.25 39 22 15 9 36 39 35 42 43 80 53 32
9.75 49 18 9 11 32 38 43 35 34 66 53 16
10.25 28 15 12 7 20 32 43 41 43 56 31 24
10.75 18 9 5 3 7 27 35 27 20 36 16 14
11.25 8 3 3 4 13 20 9 13 12 21 7 5
11.75 6 1 2 3 6 14 12 8 9 11 5 5
12.25 3 1 5 4 10 5 2 11 2 1
12.75 2 3 3 1 2 2 1
13.25 2 1 1 1
13.75
14.25
Total 410 181 157 131 566 499 510 609 649 821 364 275
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FOHELL - HETHERALL PLOT

a4 =
a
I+ =
L]
- =
2T o=
L]
[l -
(=]
1| \b‘n}%
BI L L
gq 9.25 14.5

Cutoff length {(L® cm?

n3WN9LITNNnAT Ly, UAY Z/k AN3aes Powell-Whetherall tnglddagyanns

A > 2 .
NITAELANDIUIAAINNTWNUBINTEABIUBIUNZLALNAE (S. olivacea)
Estimation of Ly, and Z/k using the modified Powell-Whetherall method base on

carapace width-frequency data of male mud crab (S. olivacea).

ONDJFMAM JJ ASONDJ FMA MJJ AS

nslfuulasulassadrsrasdeyanaudassanundnansenesy neiamay
(S. olivacea)

Restructured carapace width frequency data of male mud crab (S. olivacea).
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POWELL — HETHERALL FPLOT
E_
=
(=]
= o
3T @
= =
=]
-
[ ]
T
- e
*n
BI 1 1
4q 9 14

Cutoff length (L® ;cm)

nainslszinnidn Ly, waz Z/k andsaed Powell-Whetherall Ingldda3anng

NITANUANNDIUIAAIINNFNTBINTZABIUDINLLANALTE (S. olivacea)

Estimation of Ly, and Z/k using the modified Powell-Whetherall method base on

carapace width-frequency data of female mud crab (S. olivacea).

ONDJFMAMJ JASONDJFMAMJJ AS

o dl 1% ¥ dl Y =
ﬂqiﬂiuLﬂ@ﬂtﬁﬂ?ﬂﬂ?qﬂﬂﬂﬁﬂﬂH@ﬂQWNﬂﬂﬂQﬂ@ﬁmﬂqqﬂﬂitﬂﬂﬁgVRﬂ@UWﬁLNﬂ

(S. olivacea)

Restructured length frequency data of female mud crab (S. olivacea).
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' ' £ o L - =y
Ao 1, 81gaeenziadaANndeTeInss e iuAuETasTE AR 9N
dusianudnldaesnznasindludondsannusiyansladdszinm 10 0 @nen wzanuwd,

dayasnsiadausa) Teazléien t, wini 0.0274 sail

WaAIWIIdmes Lo, ke A1t dnunuat lugunisniaiuinaes von
v
Bertalanffy growth equation B991NLARUNANUAZINALIEAZANNITDATUIINNBE LAY

IUIAAINNNT1NTLABI LS (A13797 9 way 10)

Unzia g Loo 14.70%(1 - exp (-1.20 * (t - 0.0274)))

Unzianweile Loo 14.85*(1 - exp (-0.95 * (t - 0.0274)))
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F19°99 9 B1g-ANNNANTBINTE ARt NzIaAY TuLFnn i aiauAaewee Aadn

TEUBAN
Table 9  Age-carapace width of male mud crab in Klong Ngao mangrove forest,
Ranong province.
e 21 (U)  ANNFNNIEARY (LIURLNAS)

AANAN 2545 0.028 0.01

WOAANNEY 2545 0.056 0.49

fUAN 2545 0.08 0.95
1UNIIAN 2546 0.17 2.26
NNANUE 2546 0.25 3.45
AN 2546 0.33 4.52

L1211 2546 0.42 5.49
WO NIAN 2546 0.50 6.36
AQUIEU 2546 0.58 7.16
ﬂﬁ‘ﬂg’?ﬂll 2546 0.67 7.87
AIUNAN 2546 0.75 8.52

MueINeIU 2546 0.83 9.11

AANAN 2546 0.92 9.64
WAANTEL 2546 1.00 10.12
fUIAN 2546 1.08 10.56
UNTIAN 2547 1.17 10.95
NuAN 2547 1.33 11.63
WO HNIAN 2547 1.50 12.19
NINHIAN 2547 1.67 12.64
MueINeIu 2547 1.83 13.02
WAANTEUW 2547 2.00 13.32
fUIAN 2547 2.08 13.45




m13799 10 ﬂ’]ﬁlq-ﬂ'l’mﬂ%’mm@ﬂﬂi:m@ﬂﬂj‘ﬂu@LWﬁLfIEI (S. olivacea) luusnitlgnean
ARDNYNII AINTATLUDY
Table 10 Age-carapace width of female mud crab (S. olivacea) in Klong Ngao

mangrove forest, Ranong province.

\hav 21 (U)  ANNANNITARY (IUALNAT)
AANAN 2545 0.03 0.01
W AANEU 2545 0.06 0.39
fUAN 2545 0.08 0.77
NNIAN 2546 0.17 1.84
NNANUE 2546 0.25 2.83
JUNAN 2546 0.33 3.75
L1211 2546 0.42 4.59
‘Wf]‘i:mﬁﬂil 2546 0.50 5.37
NOUIEU 2546 0.58 6.09
NINIAN 2546 0.67 6.76
AIUNAN 2546 0.75 7.38
MUEINEIY 2546 0.83 7.94
AANAN 2546 0.92 8.47
WEAANNYIU 2546 1.00 8.96
fUIAN 2546 1.08 9.40
UNINAN 2547 1.17 9.82
NuAN 2547 1.33 10.56
WO HNIAN 2547 1.50 11.18
NINHIAN 2547 1.67 11.72
MueINeIU 2547 1.83 12.18
WAANEU 2547 2.00 12.57

F13NAN 2547 2.08 12.74
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6.2 NINALNUN (Recruitment Pattern) AaNN1331A31EgLIULILININAUNUNT DY
2// U = Y ‘ﬂl v

nziaanauazmals  Taalddayanisnszataanniunaednindeeednszaednea
wuddtlszans Ynziamaduazwaiadunludnanisdssaannineu Taeinadazinng
Ry | , | | ! 2 a =2 o ~
naunundnanludnanslszaegeat 2 4o daausnsendnanaulguIu D9 fuanew tned
FRTINIINALNLN 27.89  Lilafidus doutdaanaasazinimmaunuidinnludnenisiszaa
TugaaRaunaIAn T8 NUANRLE Tujunaasazddnamdounismaunui 72.11 wlafidus Tag

~ A A o A y P LA a
quﬂﬁﬁV]ﬂLLVIuV]Q\?@iﬂslul,ﬁﬂuﬁuqqﬂll (gﬂ‘Vl 28) @Quﬂ]‘sz@LWﬂLNﬁl NWUINNNTNALENUNBE

kYl

agstamdauiuluylwag dosusnssudiamhenimmnau e nang1an Inaldnsdaunig
NAUNUN 35.02 Lafiius doudasiaasarinismaununaesdszansyneameide ludie
nnsdszanludoanaudanian 19 sunnan luguiaesasdanidquniamaunun 64.02

iwafidus Tnaazinimmaunungega lumauiuane (317 29)

RECRUITMENT PATTERN
Scvlla olivacea (male)
2@ |

1@ ¢ jﬁ ﬁ\\\

Recrui tment (2>

=t L N I~

May Jun Jul Aug Sep Oct Hov Dec Jan Feh Mar

Loe = 14.7, K = 1.2, € = @, HF = 8, tB = .8274

317 28 gilutunameununveslszansynuainay (S. olivacea) lutisnlanaiau
ARBNYNIN AIUNTATLURY
Fig. 28 Recruitment pattern of male mud crab (S. olivacea) population in Klong Ngao

mangrove forest, Ranong province.
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RECRUITMENT PATTERN

o - Scylla olivacea (female)
§as| TN
E 1@ | [— ]
: an)
Sl N
=4

bt 12t | s S

Mar Apr May Jun Jul Auvg Sep O0ct Hov Dec Jan

Loe = 14.853, K = .93, C = @8, HP = 8, t8 = .8274

917 29 giluuunmeunuRBeslszans e (S. olivacea) TuiiFnilaneiau
ARBNYNIN AINTATLURY
Fig. 29 Recruitment pattern of female mud crab (S. olivacea) population in Klong Ngao

mangrove forest, Ranong province.

6.3 W1IHEATNITANY (Mortality and  Cohort  analysis) N19useanmuAN

% a a

AulsrAnEnnImnesaN (2) BUNWAE AINNIFAAIITINLINANGNLTTANSNNIMNETIMAL

= IS 1

598 sall (319 30) uavAdnilsr@ninisanelausssnanmvingu 2.45  slell uaze

fudszAnannsmnenianistdssnawingy 3.53 sell wavAndnilsz@nannsMuselamd (F/2)

LRMFNENIYNzIaWinAL 0.59 sl

In(M) = -0.0152-0.279 In(14.70)+0.6543 In(1.20)+0.463 In(28)
= 2.45 pinil
F = Z-M
= 598-245 = 3.53 Fell
E = FIZ

= 3.53/5.98 0.59 pall
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CATCH CURUE

Regression statistics

n =12
2
= Y-intercept(a) = 16.52
e slope(b) =-5.908
- Corr. Coef. (r) = -0.999
Z from catch curve = 5.98

(Cl of Z: 6.17 to 5.78)

1 2 2

Akbhsolute age {(yearsh

dl ¥ 4 o a ¥ a [ o o
gﬂ‘VI 30 LauimmmummummgmmL‘Wﬂ;ﬁummmmmm@uﬂ@mmm AANIATESUBN

Fig. 30 Catch curve of male mud crab from Klong Ngao mangrove forest, Ranong

province.

AINNTAATIEITNLT AN s BNE N 9an N TesYnEIam A EWinAL 5.43 siall

(317 31) TnadAdulsc@nsnismnalpasssutnfminty 2.10 sall uazArduilsz@nsnig

ANeNN9N17UsENawingY 3.33 Fell wazAnduilsz@nsnnsldusylami (F/2) 21099 FNeNTY

i 0.61 piall

In(M)

-0.0152-0.279 In(14.85)+0.6543 In(0.95)+0.463 In(28)

= 2.10 sial

= Z-M

= 543210 = 3.33 iall
= FI1Z

= 3.33/5.43 = 0.61 Aall
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CATCH CURUVE

B ::5:5:!:::h Regression statistics
L]
e ] n =7
| e Y-intercept(a) = 17.85
&= Slope(b) =-543
Corr. coef.(r) =-0.996
I Z from catch curve = 543
= L]
(Cl of Z: 5.84 to 5.01)
L= ]
B £
2 1 2 3 4
Absolute age (yeanrsd
EulAauaduidaduaesynzamadalu B auaananinn Samdnszues

Catch curve of female mud crab from Klong Ngao mangrove forest, Ranong

province.
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7. NMSYNUILNANTENUAINNITAILSINNULTENIABNAAL NIATININ UWAsYAAIUDIY

nzranaulaluusiauihaigauAaadnen RNIATUDY

AMNUANITUIzNNIUAINITIHIARI N TR ELTALA TN IUN AN NN US 721919
ANNTNNTBINTEABILATUININY NI WUIIUNIa AR LA AHER A NWAN 19T

patiulunisdszilinaninenineingaryinnslssiluan s ninensy nslauuuianne

HAN139LAT1Z Cohort analysis  UBIUNLAWAL LT TELAUAREINNNT

Tugnell W.A. 25452547 visedl F-factor X = 1 (A19W9 11) Wudawiaanndauia

N3zABaNdNN 3.5 Lufmmg nnaunulugnanislszae 536,630 fiv waziyariainnig

Auninennsynewauan s Tomivindy 1.23  druuan Aadanindaiiudndon

TnemsariuAdnsIN1sduvTe AT LANANNEANANYTOILDILNIALYINAL 8.93 Al uATAN
a 1 [ o dJ g v a [ % o dl 1 14

HARARIBNUNZIAWINAL 18.11  Fil Tl AN INAALALLTHI A LNIILIINAINWEA AL

NANWINAL 18.29 614

717 32 UARINANITAATIZY HANAR WIATINTWULAZHAATNANARADNTAILINI
UsznaszAupne (F-factor x = 0-3) Tnald prediction model (length-based Thompson

and bell model) Tun1svinusaniaeninensinzia wudnlutdost] w.a. 2545-2547 visai

Ffactor X AU 1 awwisaninisduwalliyar49gn (Maximum  sustainable

U a 9
I

economic yield: MEY) 1111 1.23 A1ULNY WAZUAIANNANNNTadILl senaidulins

{
| o a

yaAuaduazisnanas luaneinadulull w.a. 2545-2547 winfu 18.11 fiu Tedslaneqn
4

NarliuanangIgn (Maximum sustainable yoeld) ArARINNIIANNIAILINULTZH9D

60 afimusuadn1a9ussanwlul] w.A. 2545-2547 v3adl F-factor X Winfu 1.6 agazle
HANARZIgA (Maximum sustainable yield-MSY) winriu 18.56 5 dauuunltinvesdulia
UIATININAZBHAAANNDENAN19N N3 7204 0T WA, 2545-2547 ANHIATININARAAS
, A - - ! = = e 1a o
BENNNINIMADLNEN 35  LiafinuFaIagAINIATaNIW LHa stock 289l BENEANNIIANNg

S EEA AN
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FINTNT 11 WANITIATIEE NIATINIW HANRALATYAATIDNLNZIAWAL (S. olivacea)

luan1aznistseaailaqiiu (F-factor x = 1) a1n length-based Thompson and

Bell analysis

Table 11 Output of biomass, yield and value of male mud crab (S. olivacea) at present

exploit (using F-factor x = 1) from length-based Thompson and Bell analysis.

Length number  NO.of Fishing mean mean N mean yield value
group caught Survivors mort. body biomass
L-L, C(L-L) N(L) F W N(L,L) t B t y(L,.L,)
3.50-3.99 0.0154 536.63 0.001 7.64 19.50 149.00 0.12 4.69
4.00-4.49 0.0595 488.84 0.003 11.73 18.57  217.76 0.70 27.91
4.50-4.99 0.2521 443.28 0.014 17.17 17.64  302.84 4.33 173.13
5.00-5.49 1.0385 399.81 0.062 24.20 16.69  404.00 25.14 1,005.48
5.560-5.99 3.2273 357.88 0.206 33.09 1568  518.70 106.78 4,271.33
6.00-6.49 7.6342 316.24 0.526 44.08 14.51 639.54 336.48 13,459.36
6.50-6.99 14.0796 273.06 1.077 57.44 13.08  751.16 808.74 32,349.63
7.00-7.49 18.6806 226.94 1.644 73.46 11.36  834.55 1,372.33 82,339.54
7.50-7.99 19.3844 180.43 2.040 92.43 9.50 878.44 1,791.76 107,505.42
8.00-8.49  20.1355 137.76 2.646 114.65 7.61 872.36  2,308.56 138,513.38
8.50-8.99 19.2400 98.98 3.360 140.43 5,73  804.21 2,701.80 162,107.88
9.00-9.49 13.7700 65.71 3.374 170.07 4.08 694.14 2,341.93 187,354.32
9.50-9.99  10.0040 4194 3.583 203.92 2.79  569.39 2,040.05 163,204.21
10.00-10.49  6.2031 2510 3.395 242.31 1.83 442772 1,503.04 120,243.02
10.50-10.99  3.9387 1442 3.435 28556 115 32742 1,124.76 89,980.60
11.00-11.49  2.2099 7.67 3.256 334.05 0.68  226.71 738.22 59,057.90
11.50-11.99  1.2493 3.80 3.350 388.11 0.37 144.75 484.88 38,790.33
12.00-12.49  0.6196 1.63 3.441 44812 0.18 80.69 277.64 22,211.04
12.50-12.99  0.1673 0.57 2.096 514.45 0.08 41.06 86.05 6,884.14
13.00-13.49  0.0800 0.21 2.369 587.47 0.03 19.83 46.97 3,757.93
13.50-13.99  0.0080 0.05 0.705 667.57 0.01 7.60 5.35 428.31
14.00-14.49  0.0065 0.01 3.526 755.15 0.00 1.39 4.89 390.86
8,928.24 18,110.51 1,234,060.42
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F-factor X
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gﬂﬁ' 32 HANTIATIEY NIATINN HANRALAZHARANTIBILNZIAWAE (S. olivacea) T
annazn13tsraatiaqiiy (F-factor x = 1) a7 length-based Thompson and Bell
analysis

Fig. 32 Output of biomass, yield and value of male mud crab (S. olivacea) at present

exploit (using F-factor x = 1) from length-based Thompson and Bell analysis.

AINNIANHITEY TAT (2533) WAY TIEYENS (2539) WLNZIaNALEENNIWA

LL‘mG‘Nauﬁuﬁﬁjﬂ’)’mn%ﬂwmm‘mm (external carapace width: ECW) Winfiy 8.35

&

IURALNAT WAZ 8.20 LTURAINAT LATHIUNIAAIINNINNNTZARURALLRITUNALTNUTNALIWUS

Kl

Winil 9.94 LTURLNAT uATENEgN (2548) ﬁmamﬂszam%mwmmmugLLuuﬁuwudm@u

= 1

Ydnurlasndestiaesrundnidugldvasuiuinniauandie 3 wufung uazen 5

v ! 1
o aa [

IURWAT Az U TN NURNALINALIRAY (internal carapace width: ICW) winiu 7.14
IURNAT 58 ECW Wi 7.8 mufimms deiulunsiiassinnamuneuanssnunisas
LL@\muﬂi:mﬁ'Lﬂ'&*‘muuﬂmiﬂ‘lugﬂmm fishing mortality FAANNAIATINN HANAAUAZHAAT
veaynziaraneduazmedelunsAnmniazsuinali fishing mortality i 0 1usu

UNNIUIANIZADITALNGT 8 UAT 8.5 LIURLNAST
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F1999% 12 uaz 717 33 LAAIANITAATITINIIN UL ATNANAR HIATININ UAT

yarrrasynziainag luaniaznisausaanuilseasiiaqiiui lisnduiaunman (present
exploit) FauWauAUNIgNINIsseasenduauadniiauiatesndn 8 uaz 8.5

a dl o ' 9 3 a Ao ¥ o !
LIURLNRS N9zAU F-factor X = 0-3 wudniduunlinvesuananiAn lndipssiuninsgndng
duldanananuesynzianinisminislssasienduauaanidauiatesndt 8 uay 8.5

a | | v & v o % [ A Ao o A '
LURALAT uaazuanAeiuantesiudulAanaaninisasssanulszaailaqiiuaaling
Auaunadniizen X = 1 doudulAsuaation naasiidnismionisdszasiae ldduiaunns
& A 1% ' a = 1% v o ' ' [% [
WAWnRIUIATeENdn 8 uar 8.5 wuAmAs aziuuslinlndiAeain wiazgandndulAnns
= dld o o A ' o <3 .
Fannnan1siinistszasluilaqiiuaeldanduijawinan (present exploit)

dounun urasyaA NaNARnzIanAn1iinslszaalaeanduaunmanng

WWIANTEABITBENTT 8 LAz 8.5 IHURLNAT arduudltingeninyaraedinzianinismionig
Usznsluilagiiupalisnduauiman InayariazAaiunI NI IN19a U9 BIRNEY

(gﬂﬁ?{ 34)
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et 12 Wisufieunan1siamzinaaenn nanan WAZHAAUBIYNZIA WAL
(S. olivacea) toerld length-based Thompson and Bell analysis $¢#1194019%
miﬁqmﬁ‘ﬂ%mﬂ@qﬁuﬁumﬁﬁﬂmiﬂizmﬁiﬂﬁuﬁﬁmmmfi@ﬂﬂdﬁ 8 Ay 8.5
LTURLNAS

Table 12 Comparison of biomass, yield and value of male mud crab S. olivacea from
length-based Thompson and Bell analysis, between present exploit and no

catch less than 8 and 8.5 cm.

F- factor Present exploit No catch < 8 cm. No catch < 8.5 cm.

Biomass Yield Value Biomass Yield Value Biomass Yield Value

0.0 25,326 0 0 25,326 0 0 25,326 0 0

0.2 18,397 9,368 0.69 19,819 8510 0.62 19,347 8,894 0.60
0.4 14,353 13,948 1.01 16,491 13,129 0.97 15,783 13,578 0.95
0.6 11,817 16,279 116 14,353 15,786 1.17 13,516 16,190 1.16
0.8 10,123 17,488 1.22 12,903 17,393 1.28 11,991 17,716 1.29
1.0 8,928 18,111 123 11,872 18,408 1.34 10913 18,645 1.37
1.2 8,047 18,414 123 11,110 19,074 1.37 10,119 19,230 1.41
1.4 7,372 18,637 122 10,528 19,585 1.39 9,513 19,608 1.44
1.6 6,838 18,556 1.20 10,070 19,841 139 9,038 19,858 1.45
1.8 6,405 18,513 117 9,701 20,066 1.39 8,655 20,024 1.46
2.0 6,047 18,435 1.15 9,398 20,230 1.38 8,342 20,136 1.46
2.2 5745 18,335 1.13 9,145 20,351 1.37 8,080 20,210 1.46
2.4 5487 18,223 111 8931 20442 136 7,859 20,259 1.45
2.6 5263 18,105 1.08 8,742 20,510 135 7,669 20,290 1.44
2.8 5066 17,985 1.06 8,589 20,563 1.34 7,505 20,309 1.44
3.0 4,893 17,865 1.05 8450 20,603 1.33 7,361 20,318 1.43
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7171 33 WBEUMEUANIATIN WA NANARIBIY NZIANAE (S. olivacea) 3¥MINNNIIN
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nstlszasTuilaqiiuiunisiinistseasi ldduyndauiadeandn 8 uay 8.5

LU AT
Fig. 33 Comparison of biomass and yield of male mud crab (S. olivacea) between

present exploit and no catch less than 8 and 8.5 cm.
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gﬂﬁ 34 1FHUWEY YAAIIINARARLNZIANAL (S. olivacea) Tendensvintsvasly
laqifu (Fuyaunnidn) ﬁmﬂiv‘i’m'\aﬂizmﬁiﬂﬁuﬁﬁmmm’iﬂﬂﬂdﬂ 8 WA 8.5
VIURLNAT

Fig.34 Comparison of value of male mud crab (S. olivacea) between present exploit

and no catch less than 8 and 8.5 cm.
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AN39R 13 WAAINANIIIATIZY Cohort analysis BavinziamAieluFnln
grenaunaaernalull we. 2545-2547 viedl Ffactor X = 1 wudhiljaunadndilawe
N9YARINAG 4.5  ITUALNAT WNaMAWNUA lunanilszas 472,026 §2 wariAnuaa
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FAN9I9N 13 HANNTULATIEN WIRTINTN N@N@ﬁlLL@mﬂ@ﬁ’]“ﬂ‘ﬂ\‘]ﬂ”‘l’lzL@LWﬁLNEI (S. olivacea) Tu

T w.@. 2545-2547 (F-factor x = 1) Imeld length-based Thompson and Bell

analysis

Table 13  Output of biomass, yield and value of female mud crab (S. olivacea) during

2002-2004 from length-based Thompson and Bell analysis, using F-factor

x=1.

Length No. of No. of Fishing Mean Mean Mean Yield Value

group caught  survivor  mort. body no. biomass

L-L, C(L-L)  N(L,) F W N(L,L) t B t y(L,.L,)
4.50-4.99 0.1556 472.03 0.0067 20.71 23.30 482.60 3.22 128.92
5.00-5.49 0.7989 42294 0.0365 27.57 21.89 603.40 22.03 881.04
5.560-5.99 2.3936 376.18 0.1172 35.76 20.43 730.48 85.60 3,423.96
6.00-6.49 5.2380 330.89 0.2778  45.40 18.85 855.95  237.81 9,512.28
6.50-6.99 9.8800 286.06 0.5788 56.59 17.07 966.05  559.13 22,365.25
7.00-7.49  16.1176 240.33 1.0776 69.45 14.96 1,038.71 1,119.30 67,158.06
7.50-7.99  20.1617 192.81 1.6101 84.07 12,52 1,052.68 1,694.95 101,697.19
8.00-8.49  18.4920 146.35 1.8413 100.56 10.04 1,009.98 1,859.64 111,578.53
8.50-8.99  12.8320 106.77 1.6242 119.04 7.90 940.48 1,527.53 91,651.63
9.00-9.49  11.4776 77.34 1.8856 139.60 6.09 849.73 1,602.27 128,181.97
9.50-9.99  10.9500 53.08 2.4927 162.35 4.39 713.17 1,777.70 142,215.79
10.00-10.49  7.3652 3291 24945 187.38 2.95 553.26 1,380.10 110,407.90
10.50-10.99  5.2891 19.34 2.8423 214.81 1.86 399.72 1,136.14 90,890.91
11.00-11.49  3.1751 10.14 29858 244.73 1.06 260.25  777.04 62,163.37
11.560-11.99  1.7580 474 32513 277.24 0.54 149.91 487.40 38,992.13
12.00-12.49  0.7978 1.84 3.4424 312.45 0.23 72.41 249.26 19,940.68
12.50-12.99  0.2679 0.56 3.3647 350.45 0.08 27.90 93.88 7,510.52
13.00-13.49  0.0770 0.12 4.1084 391.34 0.02 7.33 30.13  2,410.03
13.50 - 00 0.0044 0.01 3.2846 435.22 0.00 0.58 1.92 153.55

10,714 14,645 1,011,264
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Fig. 35 Output of biomass, yield and value of female mud crab (S. olivacea) at present

exploit (using F-factor x = 1) from length-based Thompson and Bell analysis.
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Comparison of biomass, yield and value of female mud crab (S. olivacea)

from length-based Thompson and Bell analysis, between present exploit

and no catch <8 and 8.5 cm.

F- factor Present exploit No catch <8 cm. No catch < 8.5 cm.
Biomass Yield Value Biomass Yield Value Biomass Yield Value

0 22,443 0 0 22,443 0 0 22,443 0 0
0.2 17,985 6,919 051 18,703 6,417 049 19,057 6,085 0.48
0.4 15,134 10,528 0.77 16,299 9,892 0.75 16,872 9,428 0.74
0.6 13,185 12,578 0.90 14,657 11,944 090 15,378 11,427 0.89
0.8 11,778 13,832 0.97 13,473 13,254 0.99 14,303 12,718 0.98
1.0 10,714 14,645 1.01 12,583 14,146 1.04 13,495 13,606 1.04
1.2 9,881 15,193 1.03 11,889 14,784 1.09 12,868 14,250 1.09
1.4 9,209 15,577 1.04 11,334 15259 1.10 12,366 14,735 1.12
1.6 8,656 15,849 1.04 10,877 15,624 1.12 11,955 15112 1.14
1.8 8,191 16,046 1.04 10,495 15910 1.13 11,612 15413 1.15
2.0 7,793 16,188 1.04 10,171 16,140 1.14 11,322 15,656 1.17
2.2 7,449 16,291 1.03 9,891 16,326 1.14 11,072 15,858 1.17
2.4 7,150 16,364 1.02 9,647 16,480 1.14 10,855 16,026 1.18
2.6 7,885 16,415 1.01 9,433 16,609 1.14 10,664 16,168 1.19
2.8 6,649 16,449 1.00 9,243 16,717 1.14 10,495 16,290 1.19
3.0 6,438 16,470 1.00 9,074 16,809 1.14 10,344 16,395 1.19
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Fig. 36 Comparison of biomass and yield of female mud crab (S. olivacea) between

present exploit and no catch less than 8 and 8.5 cm.
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Fig. 37 Comparison of value of female mud crab (S. olivacea) between present exploit

and no catch less than 8 and 8.5 cm.
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Catalogue No.

Sampling Location Date
Collector
Sci. name
Eng. name
Thai Name
Sex Weight
Taxonomic Character
Carapace Cheliped
1. ICW 20. PL
2. OCW 21. PW
3. 8CW 22.PD
4. CL 23. IPS
5 FW 24. OPS
6. LSH 25.1CS
7. PWC 26. OCS
8. FMSH 27. ML
9. DFMS 28. RDW
10. DFLS 29. RPL
11. BMS 30. RCL
12. DFMLS 31. LCL
13.RC 32. RMW
14. LC 33. DL
15. OW 34. DCSH
16. DSS 35. DPSH
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17. AW 36. DPSL

18. SW

19. AL Periopod
37. 5PW
38. 5PL
39. 3PML

Remark

Note:
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