CHAPTER 1

Mud crab ke SRR ! £ th icall
cra : ) is one o e economically

important species in_mafigefive aneas, anc . sceurs throughout tropical and
warm temperate regig e el de ?_ good | Lavor, attain large size, and
can be kept for sevess of f ape ' reatment . made mud crabs
: 7 .ing the years 1977 - 1984,
I%. 19 million haht., and a large

amount of mud crabs wer 2 zht he average of 4,525 tons each year

(Marine Fisheries S.tat( _',:"' ¢». This portunid crab supports

,‘ mangrove forests. The
“ — \ |

total catches of 8« a ngrove area Phuket province,
approximately 600™ hectares, in IBE were 2,675 kg as revealed by

Mvmhirmﬂ{ﬁﬂiﬁhwﬂﬁwm 7 per hectare. During

January to Juge, monthly prod}ctinn were ranged 250 - 380 kg and decline
» RGO UARTINE Yar ~
fishing| were related to tidal cyé:le. In Satul province, Onkong et at
(1987) surveyed on the annual mud crab production amounted to 454 tons.
The highest catches were recorded during May to August and lowest in

January to April. Mud crabs are one of the most important fishery
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resources harvested commercially from the Ranong mangroves. This crab

fishery supports about 70 full - time fishermen in four villages in Klong

Ngao area

Mud crab, S. .Eerﬂltl,* supies a wide range of habitats from the
intertidal and the subtidal v, they prefer to live in the
mangrove of estuarine ' A {F Each stages of 5. serrata,
especially the juve( saek shelter i the mangrove areas such as
in small creeks and c { ind s or :‘ sea grass beds and even in
between roots or pne ores % ~the mar treea (Hill et.al., 1982).
Smaller S. serra i '- far u he Creeks within the mangrove
and large ones are fou i8,sg¢a or at the mangrove edge (Macnae,
1968). This showed that the me 7' ‘e ry important area for these S.
serrata to spend their li' ties there.

,le as mud crabs habitat

rment. yvear as shown in Table
e T A T e
T e

(Paphavasit, 1985; Aksornkoae, 1987; and Aksornkoae,1990). During the last

have been destmyem.nd decreased rapidly in

four years from 1986 to 1989, the conversion of mangrove areas to shrimp

farming was the major cause of mangrove destruction of an estimated area
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of 80,000 hectares (Chantadisai,1990). In addition, heavily exploitation
of mud crab as well as a large number of young and gravid female were
caught without any control and management. These activities further

diminished the mud crab natural population.

Tnl:u‘le 1: Status of mangrove during 1961 - 1989.
(Adapted from Aksornkoae and Aksornkoae,
1990)
Years Mangrove Dat raase Decreasing
areas . - Ly Rates
(Hectare (Hectare/year)
1961 367, 900
3,943
1975 312,700
6,336
1979 287,356
3,110
1985 268, 86—
22,034

1989 13&.53
o o [ 7]

1961-1989 ﬂ_ﬂ_ﬁ'ﬁ'ﬁ%ﬁ'ﬂ% : ﬂ l§' 6,691
AV BRI U TNLIAY s

Department. Special focus on mud crabs culture such as, rearing of crab

larvae, culturing of small mud crabs to a large - attainable size, and
some aspect of their ecology have been widely investigated (Vaikul,et al

1972; Chayarat et al, 1976; Songtawontawee et al, 1979; Daroonchoo, 1988
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and Chayarat, 1988). The stock assessment of this species in natural
habitat, on the other hand, such as growth, recruitment pattern, and
mortality rates; the reproductive biology such as the female size at first
sexual maturity, and the peak of spawning season data are limited. These

information are regquired in orde;

manage the mud crab resources with
high efficiency in the futu 0

"*n-hm on the Andaman coast
*\\\\
NN

north and longitude™98 424" fuo 98 56" east, The mangrove forests in

Ranong is one
line of Thailand. T tude 9" 21" to 10" 42°'
Ranong have been esfimafe ‘ o, cove 1 areas of about 22,592 hectare.
Klong Ngao mangrove fores 5 - he mangrove areas located in Ranong
province to be selected f ; 1k ‘5;" “ .‘ set of growth, recruitment,
mortality and reproductive .:;- - b (Scylla serrata Forskil).

Therefore the study on fishery biology 3 species would benefit the

management of mud. “, ----- T opul T;_f area as well as in

e | i
ﬂ‘lJH’J‘VIHﬂﬁWEI’]ﬂ‘i

ammmm AN Y

The main objectives of this study are as follows:

1. To determine the growth of mud crab by usink their length-
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frequency data and the correlation between carapace width and weight of

the species.

2. To deterliﬁe the recruitment pattern and mortality rates in

the population.

3. To describe™t tai ad/émal changes of gonadal

development of the fe( . “‘*

4. To stu : and female crabs in the

A/ \
population. 4 :
_ m"

5. To study J *ir first sexual maturity in

Expected Resilt VAT Y]
J

To nhﬁ ‘ahllne fishe %’ hinln data of the mud crab to:

UYINUNINEIND
BN 1Koy i L2

their population in Klong Ngao Mangrove Forest,

2. Estimate the possibility of mud crab spawning season around

Klong Ngao Mangrove Forest from Gonado - somatic Index and sex - ratio
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data. This will be beneficial for the establishment of the mud crab
fishing time.

The systematic clas cation Of mud crab is as follow;

Superorder
Section
Superfamily

Family: -
\"7

Genus 'ﬁ

Species - nerrntn

”ﬁ"mln% Yl W%WW@

anea 19?4

ammﬂmummmaﬂ



Natural Habitats

The mud crab (Scylla serrata Forskil) is the large Portunid crab,
and occurs throughout tropical and warm temperate regions from the East

coast of Africa to Okinawa, Australia, and in several groups of Pacific

islands (Macnae, 1968; Motohy 19973 1980). In Thailand, mud crabs

are found along the coast-bott f Thailand and the Andaman
w T——

habitats from the in They prefer to live in

mud or sandy mud of area(Fielder, 1978). Each

stage of the mud crab, stage, seeks shelter areas

such as in small creeks r slones, in sea-grass beds and

between roots and pﬁu atc ge trees(Hill et al.,1982).

Smaller specimens - e

‘within the mangrove and
large ones are found near thalangmve edge (Macnae,
1968). A study on the distribution of each stage of the mud crab on tidal

PR TR R A A ——

stayed in the mangrove zone, and remained there during 16w tide. Subadult
crabs ( aﬂwaﬁlﬂ m;mlil mﬂﬂeﬂﬂiﬁ &l to feed at
high tide qand retreat to subtidal zone at low tide. Small number of adult
crabs (150 mm.- larger sizes) migrated into the intertidal zone of the

mangrove, while most stayed mainly to subtidal zone(Hill et al., 1982)
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Since the mud crab is a predator of a slow moving and sessile
benthic invertebrates (Hill, 1976), ligrgtion into the intertidal zone
would reduce intraspecific competition and also considerably extend the

feeding area available to the population.

The burrows of the L’ ally associated with mangrove

lnnd and are seldom found

burrows extend into the
& \

to a depth at least 0.8

and tidal creeks. They
beyond the landward »
ground almost exactl
meter below the surf ide water level, and
usually more saline and cooler

‘ N. dissolved oxygen. Burrow

appear to be a per ., wl:‘i“ are used by successive

always contain some

than adjacent creek wate

generation of mud crabs hem during molting and mating

periods when they are vulner c (Eielder: 1978). .
E— )
= IB )

a c-ﬁau%J ANYNIBUIDT. wiere, 1001

They emerged frol the burrow during an hoursafter sunset @dd buried again
sty Bhrdfl ok G0l ol b ekl sl | 63 e
nocturnal aniu.la. Analysis of the content of the foregut has been made in
South Africa and Australia (Hill, 1976). It was shown that subadult and
adult mud crabs fed mainly on mollusks and crustacean. Fish remains were

found in the gut of a small number of specimens. However, in mud crabs
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trapped from fish ponds there were no fish remains, but the shrimp Leander

pacificus was found (Hiatt, 1944).

Plant material is uncommon in mud crab foregut.Only in small

specimens of 15 mm., the foregut were full of plant material. Gut of small

i lusks and crustacean remains.
L form part of the diet of

Internal fertili mudcrabs (Aricla, 1940). Sex

organ of 1.5 - 2.5 years eloped ready for copulation.

The female mud LT 31 -—release—the—phe

the male crabs. Artexm:ha , they beg '@rs.

mmﬁm 04 RS THEINRS 10 s atser 1

female mud cra.b molted. Spermatophore are transferred,s via the male
piconods Pl ikl i Ikt it ottt sus G more chan 5
hours , after which the female right heraelf but remain beneath the ule-
for another few days until the her exoskeleton is substantially harden. In

natural habitats, it is possible that some of this mating behavior occurs
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in the burrow (Fielder, 1978).

Gonadal Development

Ovaries of the female mud cr

begin to enlarge and change color

noted that immature ovaries

a1 cﬁallr mature, the ovaries
th \Ean, The ;, L e- oocyte of these ovaries

are reticulated c:rtoplr /

when they attain sexual mat
are often translucent. Mhed
initially become white &
t. As oocyte enlarge and
mature, yolk globule f \\\ oviries hesome vellow,

orange or reddish oran ith W,\ \\ g the most common color

(Quinn and Kojis, 1987). Apno a : ie ne relationship between crab

L)
' Y23 \ .
size and ovary color (Heagman #8855} “
# A
,_._,,_,..

TR T

s

Poovachiranoy

L S —

, ) :9' p between abdominal
width of female S. &#rrata ar \‘ h stages of ovary at

Bangla, Phuket proﬂme The development of ﬂaﬂr is divided into 4

stages by the ﬁuﬁ ﬁ ﬁﬂ?l ‘Eﬁ'fl { WE]"] 1]
q ﬁ}l aqlﬁwwqﬂ qu N_Ejiﬂ above the

Stage 2: The ovary begin to change color to creamy or pale

yvellow above the digestive gland.



11
Stage 3: The ovary becomes yellow, and covers 1/3 - 3/4 part

of digestive gland.

Stage 4: The ovary covers most part of the digestive gland,

and become ora

e or redish orange.

Poovachiranon adse. £ @re relationship between FMI

(Female Maturity I ach stage of ovary. When

FMI values recorded s at 21 - 4t stages. The
female gonads were 0 F ere at least 0.88 or the
size of 11 cm. car : Iy that 11 cm. should be
legal size of mud cr 7 to protect this fishery

resource.

It is obvi@ the

the sea to spawn (Ariola, 1940; Hill,1883; Heaseman, 1985). They move out

spproxinately ﬂuﬂ&lﬁ%ﬂﬁﬂﬂ&ﬂﬁe sbout 2 xillion

eggs at a time. Feule mud crabsfcan extrudesrepeat batchies of egg without

trther Bhoyihe1ob) e chob bbb I haenkinic b4 hiracterised b

reduction in the number of eggs produced (Ong, 1966). The eggs take 12 -13

euﬁ mud crabs migrate into

day to hatch into zoea larva, and stay where they feed, grows, and molts
for around three weeks passing through four zoeal stages in the process.

The fourth zoeal stage molt into the different larval stage called =a
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megalopa which is about 4.5 mm. long. At this stage, the larvae have
migrated close to the inshore water, probably by the current. Finally, the
megalopa stage molts into a small crab instar, and moved into mangrove
areas which are nursery ground to spend their lives in there  (Chayarat et

al.,1976; Songtawontawe et al., 1979; Hill, 1983).

Poovachiranon (in ¥ ted biological studies of the

crab, Scylla serrata, in h m on Andaman Sea. He found
that reproduction occurreds ith the dominant peak from
October to December spawning migration of
mature female crab moc ] \ : }' ng  October to February.
Poovachiranon (persoy ") ved the spawning route

off the Andaman coast, 80 kilometers.

Gmwﬂ %’3 wﬁwwxﬂ ﬁ}ﬂaﬁ size (length, or

weight) and a.g of an organisms (unit of 'Heek to years ). In decapod,
s> R RAFIAFOHHR Y TSI A} Boe 0 v
decapods usually range from < 1 to 1.5 year (many penaeids) to more than
50 year (Homarus spp.). Age can be determined indirectly from size

frequency data after the construction of some sort of age - size key based
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on data from modal analysis or tagging experiments. This is clearly not an
ideal situation. Tagging experiments in decapods are not the easy tasks
due to hard parts used for aging are lost each time a decapod molts.
Because size increase occur almost entirely at the time of molt, the

measured of growth rate is mad

f two components, size increase at
molt and the time interva

Thus estimation of decapod

h@is@s nature of size increase

and lack of appropriaté , ) determination. The data used

growth rate is difficult

to estimates growth ra 2 = types;

- Length™= fgfe ﬁl © : ~ om the commercial catch.

- Size idcrefise 0 ,. arge from markin to
r édq* Z g g

- A combination '-- es5timates of molt increment and

=

Length frequenhcy can be used most effﬂhely in short - live

species in which a!mrtfﬁe id fia .In long - lived
species such aFf ﬁm gwgtja g individuals can
resulted ﬂj nvironments
with luﬁdﬁjﬁ & i ymﬂmhﬂ result in

plurimodal age classes if for some members of a cohort. The "temperature

sun” needed to complete molting is not attained by the end of the warm -
water season (Cobb and Caddy, 1989). Additional variability may be

introduced by other factors such as breeding seasons, multiple spawning,
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temporal or spatial variation in food availability. In particular,
migration of mature shrimps may occur at or around maturity, and be
scheduled in relation to the molt cycle (Boddeke et. al., cited by Cobb
and Caddy, 1989). Various method have been suggested for the malyﬁia of

length - frequency data especially ,of size modes equivalent to age

Mark and re dg. A e mcept ¥ simple, but they are
time consuming and ex ilable for crustaceans.
Some tags are retain plant at the rear of the

carapace where splitting

trements can be combined
to determine growth rg:a olaf: 'era@hrilpﬁ and crabs (Cobb
and Caddy, 1989). Data are-often obtained from tagging, but the proportion

o woting in o3 didendot e bt kit hanges over

the molt cycle. Thera are three dodels ener@lly used to déscribe growth;
e e WIS NDIWANIUENQLL, o
logistic method. All describe asymtotic curves. When comparisons are made
among the models, the von Bertalanffy model generally fit the data best,
especially for short - lived species. The von Bertalanffy model

historically has been the choice of fishery biologist because parameter of
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this model are easily applied in the Beverton and Holt yield formation.
But this justification is lese relevant now that more flexible and
realistic formulation can be easily handle by small computer (Cobb and
Caddy, 1989).

The wvon Bertalanffy developed from Piitter's

continuity relationship;

Where

(=1
o
n

=
n

n and m = constanta ‘ g '
QUEVJ NENINEINS
The relationshi sta!:ea‘bhat rowtlisrates of fi8H or an animals
wr vo SHARND AL VER L. conie
tendencies, one building up body substances {l.;llbﬂliﬂl}, and the other
breaking down substances (catabolism). Both processes being proportional

to some power (n,m) of body weight (w).

‘016531
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From this relationship, the model most commonly used in fishery
biology to expect the growth of fisheries, the von Bertanlanffy Growth
formula is derived. It is, for growth in length, assuming n = 2/3 and m

= 1, the form;

and

where

e
-
|

=
n

aﬁﬁmﬁﬁﬂmm%ﬁé‘m

t = the age of an organisms.
ty; = the age of an organisms would have at
length or weight zero. .

K = growth constant or curvature parameter.
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Several methods of determining K and L, can divided into those
methods which;

3) Cage studieg ‘growth can bé.measured directly.

\\
Tagging studies ir > gene rally under utilized. The
analysis of size frequency data'is +t} € readily used and practical

#f asad et

application as compared to thesi skeletal parts. The reason for

-

this is that it is géne v £ i } frequency data than
to study skeletal' parts. Iy aq 'plent is needed in

comparison to tagginmtudias (Pauly, 1933}.

o U EANENIDAND 2o o o
oo LI o ARH ST TELTRURS 0

erroneous results because of the effect of long and repeated spawning
seasons on the length frequency distribution ( Pauly and David, 1981).
Realizing these failures, the computer program called ELEFAN (Electronic

Length Frequency Analysis) is developed to interprets length - frequency
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data. This computer program allows an estimation of the growth parameters

of the von Bertalanffy Growth Formula.

Recruitment

In Fisheries Sciences, . s defined most commonly as the

number of fish of a rl- OLLp e@ exploitable phase of a
stock in a given perio( \ vidual (Royce, 1972). It
is defined alsu as the nu / 3 \\‘\\’ " e year group arriving in
an area during a given ' \\\\
fish may be so small “ths / \ \

prugress even though the
\; ligible.
recruitment from length -

To estimate o | tive

frequency data, the micro - com ‘am called ELEFAN II can be used

( Pauly, et al., 198 ‘

)

s SUE VUNINEDT oo o s
lﬁi‘t‘iﬁ’tﬁdﬁ’m ok i1k

Z-F+H!llliiilli{‘}
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where

]
n

Total mortality rate

=
n

Fishing mortality rate

Natural mortality rate

Estimation of on a ‘catch curve' in

sfuency sample. "Phe catch - curve method of

" 1 .0 animals that have been

conjunction with a le
estimating total mortal:

aged, using the rels

where

=
n
o
®
o

r" ulnerable animals of a
given qﬁ 'I:.

"‘ﬁ"ﬁ‘il?ﬂil‘ﬂ‘iﬂﬁﬂﬂ‘i

“the exponential rnte of total mortality.

ammnsm NAINYTA Y

When animals cannot be aged individually, one could conceive of

replacing N in equation (5) by the number of animals in a given length
class and replacing t by the relative age (t') of the animals at the mid -

length of that class (L), where t’ is obtained by solving the von
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Bertalanffy Growth Formula (Pauly, Ingles and Neal, 1985).

log, (1-(Z¢ n
£= ~ S (6)

-K
deu&thar aquatic animal is a

d
ly, despite its importance.

|

The natural mor

It is usually expressed®fnuf ¥ , atically with longevity
y.to M = 1.5 or even 2.0
in short - lived pendei ' " .- y 1989). To estimates
natural mortality whendthe : owth c .- an be described by the von
Bertalanffy Growth Form _ can be assumed that the
oldest of an animals of agiven stock approximately 95 X of their L,
value, then the von Berts Ifﬁ"‘g;a 1la can be solved such that;

-
-y

=

Eﬂ | 2
ﬂ‘UEl’mEWlﬁWEJ\']ﬂ‘E

where

QW’]ﬁﬂﬂiﬂJ UAIINYAY

= the growth coefficient of the VBGF.

ty = the longevity.

The natural mortality is related to longevity, hence to K is thus
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obvious(Pauly, 1987; Pauly, Ingless and Neal, 1985). Similarly, animals
with small L, (ie. animals that stay small) should have more predators than
large size animal, Small animals generally have, for constant K, a higher
natural mortality than large animals. Mean environmental temperature has
been demonstrated to have a direc‘

lationship with natural mortality.

These interrelationships c d in the term of a multiple

regression as follows;

loginﬂ--u . nn'ﬁﬁ-ﬂ . 2? : L3 \" \ l "63‘109'“21- . w e {3}

where

L, = uﬂtotic : '; g ‘ n centimeter.

mean environm Jégf ature

th e, anual basis.

-3
u

=
n

Once tnﬁln J- wmm a catch curve and

natural mortalityl (M equation (8), preli-mm aat:ntes of fishing

s UM AONIT IMIANYIA Y

F-Z‘Hllro--oltlt
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The Compleat ELEFAN

The ELEFAN (Electronic LEngth Frequency Analysis) is a system

developed by Dr. Daniel Pauly and associates since 1980 to allow

h parameters based on the analysis
sts of a number of progranms,
3 87; Gayanilo, Soriano and
Pauly, 1988). The progréiis Late bheek ‘linated since 1980. Many
, ‘ . clied predominantly or at

d to & wide range of animals, from
e

tebrates to teleost fishes

papers and reports have

least partly on this pregr

cold temperate to tFopi€al, and ( from in \ \
(Pauly, 1987). Sevenrt , mg;..- othe \ ertebrates have been
X

studied by means of the prg rau’m FAN l,u,_ stem has been improved until

PR
el

recently to the latest ve’rai“ gcalledd
RETT -

ompleat ELEFAN to be used with

microcomputer(Gayanilo \
In this atud,m the app

he E’BPMI Program to the size

lation might prove useful in the population

RO LT 1Yk TLn () o P

Y
o ARIAsRAsinh I
and uei:‘a. ege" measur i | urat ea “obtained from

catch data and field sampling.
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