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Population Structure and Size at Maturity of the Orange
Mud Crab Scylla olivacea in Klong Ngao Mangrove Swamp,
Ranong Province, Thailand

Kanchana Jirapunpipat

ABSTRACT

Population structure and size at maturity of the orange mud crab Scylla olivacea in Klong
Ngao mangrove swamp, Ranong Province, Thailand was investigated to derive information for its
management. Sampling was carried out monthly during November 2002 to December 2003. The results
showed that the large crabs with a carapace width greater than 8 cm, the weight of male is greater than
that of female. The small sized mud crabs of both male and female accounted for the major catches
while large crabs dominated the lower catches. The size frequency distribution of S. olivacea indicated
that the recruitment of this species was continuous throughout the year with males being recruited in
larger numbers than females. The proportion of males was significantly higher than that of females with
aratio of 1.3:1 (male: female). The sex ratio of large sized females, with a carapace width greater than
9 cm, varied depending on the spawning period. When 50% of females were mature for the first time
their carapace width was 9.55 cm, as estimated from a logistic model.
Key words: population structure, size at maturity, Scylla olivacea, Klong Ngao mangrove swamp,
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INTRODUCTION

Mud crabs of the genus Scylla occur
throughout tropical to temperate zones of the
Pacific and Indian oceans. They are commonly
associated with mangrove swamps and nearby
inter-tidal and sub-tidal muddy habitats (Keenan,
1999). Before 1998, all mud crab in Thailand was
recognized as belonging to one species, S. serrata.
However, four species, Scylla serrata, S.
paramamosain, S. tanquebarica and S. olivacea
have since been recognised (Keenan ez al., 1998).
Allozyme and morphometric investigations of
mud crabs in Klong Ngao led to the conclusion
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that the mud crab identified in Klong Ngao was
Scylla olivacea (Pradissan, 2006; Sodsuk, 2006).

Scylla olivacea is one of the most
important commercial species in Thailand. This
species has been found throughout coastal waters
of Thailand especially in Ranong Province, on the
west coast of Thailand where it is known as the
orange mud crab. These crabs live in inter and sub-
tidal habitats, especially in mangrove swamps
where they feed predominantly on mollusks and
other less mobile invertebrates (Hill, 1980). After
mating, female crabs migrate offshore for
spawning (Hyland et al., 1984). The entire larval
development period takes 3-4 weeks and during
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this time the larvae have to reach a suitable nursery
site for recruitment. The crab larvae have little
ability for horizontal movement and are therefore
dependent on favorable currents for successful
recruitment into nursery areas (Macintosh et al.,
1999).

Populations of Scylla olivacea support a
small scale fishery in Klong Ngao mangrove
swamp, Ranong Province. They represent about
99% of the total annual catch in Ranong Province
(Moser et al., 2005). The crabs are mostly caught
by collapsible trap and crab lift net. Since the
reduction in mangrove swamp area and the
increase in demand of small size crabs for soft shell
mud crab culture, the annual catch has fallen from
109 tons in 1989 to 65 tons in 1995 (Jirapunpipat
and Pradissan, 2005).

Ecological conditions have an influence
on the sexual maturity of mud crab through the
amount of available food and the environmental
temperature. Reduction in mangrove swamp area
may perturb the food chain in the mangrove swamp

affecting crab sizes at sexual maturity while the
spawning period may vary from year to year
(Blaxter, 1989). The size at sexual maturity is often
used as a benchmark to establish minimum catch
size. Therefore this study will provide information
on the population structure, carapace width-weight
relationship, sex ratio and mean size at 50% first
maturity of Scylla olivacea in Klong Ngao
mangrove swamp.

MATERIALS AND METHODS

Mud crab sampling was carried out
monthly at two villages, Banlang and Hat Sai Khao
at Klong Ngao mangrove forest, Ranong province
from November 2002 to December 2003 (Figure
1). The samples were sexed, and the external
carapace width (ECW) (nearest 1 mm), and body
weight (W) (nearest 1 g) were measured.

The analysis of covariance was applied
to identify the relationship of sex on weight which
will result in the estimation of carapace width-
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Figure 1 Study area of mud crab in Klong Ngao mangrove swamp, Ranong Province, Thailand.
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weight relationship whether it should be estimated
separately by sex or whether both sexes should be
combined. Then carapace width relationship was
subsequently calculated using the equation:

Wi, = gxECW,;° (Sparre and Venema, 1992)

The analysis was done in the computer
software SPSS Version 10(Statistical Package for
the Social Science). Statistical difference were
considered significant when p<0.05.

Sex ratio was estimated per sampling
date and per size class. A chi-square test was used
to determine if the proportion of males and females
were significantly different from 1:1. The
probability level was set at 0.05.

The condition factor of the crab (Ka) was
calculated by the equation Ka = W/aCW", where
a and b are the coefficients of the allometric
equation (Le Cren, 1951).

The mean size at 50% first sexual
maturity for females was estimated by fitting the
logistic function, Pgow=1/(1+e9ECW)  where
Pgcw is the proportion of mature individuals by
carapace width and ¢ and d are the parameters
determining the maturity curve. The mean size at
50% first maturity (ECWs,) was taken as that at
which 50% of individuals (Pgcw = 0.5) were
mature.

Weight (g)

W = 0.079CW?34
(r2=0.97; P<0.05)

RESUTLS

Carapace width-weight relationship

The relationships between weight and
carapace width for both sexes were significantly
different (ANCOVA, p<0.05, Figure 2). Small
sized male and female crabs with a carapace width
below 8 cm have the same weight at the same
carapace width size. However, in larger crabs with
a carapace width greater than 8 cm, the weight of
males is greater than that of females at the same
carapace width size (Figure 3).

Size frequency distribution

The size distribution of male mud crab
ranged from 4.0 to 15.5 cm with the average size
caught being 7.7 cm. For female crabs sizes ranged
from 4.0 to 14.0 cm with an average size of 7.9
cm. Most of the individuals caught by collapsible
trap in each month were small sized mud crabs.
The size distribution of both sexes was similar
throughout the study period and the size most
frequently caught was 7.5 cm for both males and
females. However more male mud crabs were
captured than females each month (Figure 3 and
4).

W = 0.240CW?2%¢
(r2=0.99; P<0.05)
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Figure 2 Carapace width-weight relationship of male and female of Scylla olivacea.
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Figure 3 The percentage size frequency of male Scylla olivacea from November 2002-December

2003.
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Figure 4 The percentage size frequency of female Scylla olivacea from November 2002-December
2003.
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Sex ratio

The total numbers of mud crabs sampled
were 9,257 males and 7,131 females. The largest
sizes of male and female were 15.5 and 14.0 cm
for external carapace width, respectively. The
overall sex ratio (male/female) was 1.3:1, which
significantly deviates from the hypothetical
distribution of sex ratio 1:1 (? test: p<0.05). The
distribution of sexes by size class showed a
significant predominance of male mud crabs with
a size less than 8 cm ()¢ test: p<0.05), except in
June. Males were also dominant in the size class
between 8-9 cm ()2 test: p<0.05) except in
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December and June. For females, size classes
larger than 9 cm were predominant in March to
April and June to September. During October to
February males outnumbered females (Table 1).

Condition factor

Monthly evaluation of the condition
factor followed the same pattern for both males
and females and showed maximum values of
0.3904 in July for females and 0.1421 in
September for males. The lowest values occurred

in December for females and January for males
(Figure 5).
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Figure 5 Monthly change of condition factor (mean +S.D.) of male and female Scylla olivacea.
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Mean size at first maturity

A total of 7,130 of female mud crab were
used for estimating the mean size at first maturity
(ECW). The estimated values of parameter ¢ and
d are 27.65 and 2.897, respectively. The size at
maturity, estimated through logistic regression
(CW5y) for the entire sampling period, was 9.55
cm ECW (Figure 6).

DISCUSSION

Most of S. olivacea caught at Klong
Ngao were composed of small sized crabs. The
largest male S. olivacea was 15.5 cm ECW. Only
one crab of this size was caught during the study
period and it is probably close to the upper size
limit of this species. The maximum size of all

Table 1 Monthly sample size and sex ratio of Scylla olivacea.

Month Number of individuals Sex ratio (male/female)
O Total Males Females Small Medium Large All size
(%) (%) (<8cm) (8-9cm) (>9cm)
Nov. 551 61.34 38.66 1.40%* 1.42% 2.03* 1.59%
Dec. 376 59.84 40.16 1.87* 0.91 1.82% 1.49%*
Jan.03 1566 56.64 43.36 1.40* 1.06 1.42% 1.31%
Feb. 1327 57.27 42.73 1.41%* 1.09 1.45% 1.34%*
Mar. 1814 56.39 43.61 1.50%* 1.37* 0.68% 1.29%
Apr. 1739 53.77 46.23 1.41% 1.17 0.46%* 1.16
May 901 55.49 44.51 1.22% 1.36* 1.19% 1.25%
Jun. 1766 47.90 52.10 1.00 0.78 0.63%* 0.92
Jul. 1042 51.34 48.66 1.36* 1.71% 0.55* 1.06
Aug. 1510 55.43 44.57 1.40%* 1.55% 0.65* 1.24%*
Sep. 1487 54.74 45.26 1.48%* 1.51°% 0.78* 1.21%*
Oct. 1059 60.91 39.09 1.29% 1.76* 1.71% 1.56*
Nov. 664 72.74 27.26 2.71% 2.29% 2.91% 2.67*
Dec. 586 73.21 26.79 2.64% 2.12% 3.41% 2.73%
Total 16,388 56.49 43.51 1.38% 1.33* 1.16%* 1.30*
*  significant at p<0.05
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Figure 6 Relationship between carapace width and proportion of mature females.
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female crabs measured was 14.0 cm, which was
comparable to records of the same species caught
in Buswan, in the Philippines (Walton et al., 20006).
The smallest mud crab caught was 4.0 cm for both
male and female indicating first recruitment to the
trap fishing started at this size. The size frequency
distribution of §. olivacea indicated that the
recruitment of this species was continuous
throughout the year with males being recruited in
larger numbers than females. Similar results, based
on the size distribution, were obtained by
Poovachiranon (1987) who found that the
recruitment of S. olivacea occurred all year round.
Moser et al. (2005) also found the recruitment of
mud crabs was continuous throughout the year and
that male and female mud crabs recruited in similar
numbers.

The numbers of male crab in all sizes
were larger than female except in June (Table 1).
The value of the sex ratio in small sized mud crab
was similar to that of medium sized category while
the sex ratio in larger size was variable. The large
females outnumbered males in the summer except
in May while large males outnumbered females
in the winter. The seasonal trends in sex ratio may
be linked with migration patterns; in particular,
the offshore migration of mature females for
spawning.

Krajangdara et al. (2001) reported that
the condition factor value is greatly influenced by
the development of the reproductive organs and
decline during the spawning period and increase
thereafter. Based on the results of condition factor
and maturity stage, Koolkalya et al. (2006)
indicated that the spawning period of Scylla
olivacea occurred all year round with dominant
peak occurred over the period of July to December.
The spawning period corresponded to the change
in sex ratio in larger size female, with the number
of mature females with a carapace width greater
than 9 cm being lower during the major spawning
period.

The mean size at first maturity of female

S. olivacea in Ranong (Andaman Sea) was 9.55
cm ECW with minimum size at first maturity being
8.3 cm. The mean size at first maturity in this study
was a little smaller than that of S. paramamosain
in Bandon Bay in the Gulf of Thailand but similar
to the same species caught in Bandon Bay
(Macintosh and Overton, 2002). The size
frequency distributions of both male and female
mud crabs showed a unimodal distribution but
during the period July to October some female mud
crabs with a carapace width between 8.0 to 9.5
cm were not caught by baited collapsible traps. At
this time they probably migrate offshore for
spawning. Heasman et al. (1985) reported that the
berried females are less susceptible to conventional
fishing methods, e.g., baited trap, as they stop
feeding when they migrate offshore. In general,
the mean size at first maturity is frequently used
as a minimum legal size for the retention of the
decapods species. However, the mean size of
female crabs in Klong Ngao was 7.92 cm which
is much below the mean size at first maturity (9.55
cm CW). This result suggests that a size restriction
for mud crabs caught by trapping should be
proposed during the spawning period.

CONCLUSIONS

The smallest mud crab caught was 4.0
cm. for both male and female sexes, indicating
first recruitment to the trap fishing started at this
size. The size frequency distribution of S. olivacea
indicated that the recruitment of this species occur
throughout the year with males being recruited in
larger numbers than females. The number of male
crabs in all sizes was larger than females except
in June. The crabs with a carapace width greater
than 8 cm, the weight of males is greater than that
of females at the same carapace width size. The
sex ratio in small sized mud crabs were similar to
those of medium sized categories while the sex
ratio in larger sized crab was variable. The large
females outnumbered males in the summer except
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in May while large males outnumbered females
in the winter. The seasonal trends in sex ratio may
be linked with migration patterns; in particular,
the offshore migration of mature females for
spawning. The mean size at first maturity of S.
olivacea in Ranong (Andaman Sea) was 9.55 cm
with minimum size at first maturity being 8.3 cm.
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