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ABSTRACT
This study aimed to determine the body size, carapace width-weight relationship, and

condition factors of Portunus sanguinolentus in southeastern Bone Gulf, Southeast Sulawesi.
Samples of P. sanguinolentus were obtained from crab fishermen and were collected monthly.
The measured data consisted of carapace width and body weight, stratified by sex. The Mann-
Whitney test was used to assess differences in body size between males and females. The
carapace width-body weight relationship was analyzed using nonlinear and linear regression
analysis, and a t-test was performed on the value of b = 3 to determine the growth pattern of the
crab. The condition factor analyzed was the relative condition factor. The results showed that
male P. sanguinolentus had a larger body size than females. The carapace width-body weight
relationship of male, female, and pooled P. sanguinolentus showed a strong and positive
correlation, and the growth pattern was negative allometric. The relative condition factor of
males was higher than that of females. The results of this study can be used as a basis for
managing P. sanguinolentus in the southeastern Bone Gulf.
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1. INTRODUCTION useful for studying the life history of a crab

Portunus sanguinolentus is a species
of crab that has important economic value
with a wide distribution area in the world,
including East and South  Africa,
Madagascar, the Red Sea, India, China,
Hong Kong, Japan, the Philippines,
Thailand, Malaysia, Singapore, Indonesia,
and Australia, as well as the Hawaiian
Islands'®. This crab is carnivorous and is
found living from intertidal areas to a depth
of 80 m, on sand to mud substrates®®’. This
type of crab is also widely distributed in
Indonesian waters, including those found in
the waters of Southeast Sulawesi®.

Body size can be used to determine the
general welfare of aquatic animals, so body
size information is very necessary in
research on the biology, physiology, and
ecology of a species. The relationship
between carapace width and body weight is

species’ '’ and for comparing stocks of crabs
of the same species but with different
geographic distributions®*?, and is needed in
crab management. Condition factors are
estimated from the carapace width-body
weight relationship and are used as
guantitative indicators of the welfare of a
crab species with its habitat conditions
10,11,13,14

Several factors, such as body size,
environmental conditions, sex, gonad
development, growth, food availability,
parasite burden, and exploitation rate,
influence crab condition factors®!"4>1°,
These factors often vary between seasons,
populations, and crab exploitation rate***°.
These three factors are important and very
necessary information in managing crab

resources''’, especially in designing
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fishing gear that is appropriate to the body
size that can be caught’.

Several studies of P. sanguinolentus
that have been conducted include those on
aspects of population dynamics®®, fisheries
and stocks’, feeding and mating
behavior’?°?, nutritional content” and
other biological aspects'#?*?°?, Research
related to morphometrics, especially on size,
carapace width-body weight relationship,
and condition factors of P. sanguinolentus in
Indonesia is still limited*?.

Southeastern Bone Gulf is part of the
waters of Kolaka Regency, Southeast
Sulawesi. In these waters, P. sanguinolentus
was found as a bycatch of the blue
swimming crab (P. pelagicus) fishery®. To
date, no research has been conducted on the
body size, carapace width-body weight
relationship, and condition factors of this
crab in the waters of southeastern Bone Gulf.
This study aimed to determine the body size,
carapace width-body weight relationship,
growth patterns, and condition factors of the
P. sanguinolentus in the southeastern Bone
Gulf, Southeast Sulawesi.

2. RESEARCH METHOD
Time and Location

This research was conducted in the
southeastern part of Bone Gulf, which
includes five crab fishing locations:
Kolakasi, Tahoa (Kali Merah), Towua I,
Dawi-Dawi-Pomalaa, and Tambea, in
Kolaka Regency, Southeast Sulawesi,
Indonesia (Figure 1), from February to
November 2021. Crab fishing in this area is
carried out by small-scale fishermen using
traps and gillnets with fishing areas in the
southeastern part of Bone Gulf, starting from
the intertidal area to a depth of 30 m.

Sampling Procedure

Samples of P. sanguinolentus were
collected from bycatch from blue swimming
crab fisheries using traps and gillnets with
various body sizes. Crab sampling was
conducted monthly using  purposive
sampling. The crab samples collected each
month were separated by sex and counted.
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Males and females were determined based
on the shape of the abdomen®. Carapace
width was measured with a vernier caliper
(accuracy 0.01 mm), and body weight was
measured with an analytical balance
(accuracy 0.01 g)..

Figure 1. Map of research locations in
southeastern Bone Gulf,
Southeast Sulawesi, Indonesia

Data Analysis

Size-frequency  distribution  was
constructed by determining class intervals
using Sturges formula: k=1 +3,3 log n
Where:
k = number of classes;
n = number of data.

The class interval was calculated as:

_ Xn—X;
C= k
Where:
C = class interval,
Xn = maximum value;
X1 = minimum value.

Data were grouped by class intervals
and presented graphically. The Mann—
Whitney test (p = 0.05)*° was applied to test
for size differences between sexes.

The carapace width (CW)- body
weight (BW) relationship was analyzed
using the power function®: BW = aCW"
Where:

a = regression intercept,
b = growth coefficient.

The equation was log-transformed to
linear form: log BW = log a + b log CW

The correlation  coefficient (1)
determines the strength of the relationship.
Growth patterns were classified as isometric

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 10
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when b = 3, positive allometric when b > 3,
and negative allometric when b < 3. A t-test
(p=10.05) was applied to test deviations from
isometry**. Relative condition factor (Kn)
was calculated using Le Cren® formula:

Where:

BW  =mean body weight (),

CW = mean carapace width (mm),
a = intercept,

b = growth coefficient

3. RESULT AND DISCUSSION
Body Size

Male P. sanguinolentus ranged from
46.88-97.75 mm carapace width (mean
82.37 mm) and 11.06-55.02 g body weight
(mean 36.37 g). Females ranged from 55.72-
95.60 mm carapace width (mean 79.22 mm)
and 17.84-53.08 g body weight (mean 30.39
g). Size- frequency distributions were
dominated by mean carapace widths of
89.35 mm for males and 83.25 mm for
females (Figure 2). The results of the Mann-
Whitney test for carapace width and body
weight in male and female P. sanguinolentus
showed a significant difference (p<0.05),
indicating that male body size is larger than
that of females (Table 1). The results of this
study are identical to those found in the
Karnataka Coast, India®’; Veraval, Guijarat,
India'®; northern Taiwan®, and Madura
Island, Indonesial2, in contrast to those
found in the Gulf of Mannar, India*, and
Pati, Indonesia’®. The size of male crabs was
smaller than that of females (Table 2).

The carapace width of male and
female P. sanguinolentus found in this study
was still within the range found in several
other waters, ranging from 33.2 to 193 mm
for males and 33.2 to 182 mm for females
(Table 2). The carapace widths found in
several waters also varied considerably
between waters. Variations in size across
regions may be influenced by food
availability, age structure, parasitism, and
water quality®’. Sukumaran®’ classified P.
sanguinolentus with carapace widths <80
mm as juveniles and >80 mm as adults.
Based on these categories, 64% of the male
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crabs in this study were classified as adults,
and 36% as juveniles; among females, 58%
were adults and 42% were juveniles (Figure
2).

Table 1. Mean body sizes of male and
female P. sanguinolentus

Body size
Sex Carapace width  Body weight
(mm) (9)
Male 82.37* 36.37*
Female 79.22* 30.39*

* = Significant difference (p< 0.05)

mMale ®Female

| I |
( - - I I I
5585 6245 6905 7665 8325 B035 0545

Carapace width mean (mm)

Figure 2. Distribution of carapace width
sizes of male and female P.
sanguinolentus

Based on Figure 2, the size frequency
distribution is dominated by the 89.35 mm
class for males, and the 83.25 mm class for
females, and according to Sukumaran's
criteria®’, the population structure of P.
sanguinolentus at the research location was
dominated by an adult with low exploitation
pressure. This crab is not currently the main
target of fishing, or is only a bycatch, in the
P. pelagicus fishery at this location.

Carapace Width-Body
Relationship and Growth Pattern
The results of the analysis of the
carapace width-weight relationship of male,
female, and pooled P. sanguinolentus
showed a strong and positive relationship, as
seen from the regression coefficient (r) value
of >0.8 (Table 3 and Figure 3). Results of
this were identical to several previous
studies’'##1272334 regarding the carapace
width-weight relationship of P.
sanguinolentus of both sexes, also showed a

Weight
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strong and very strong positive relationship
with r value ranging from 0.7937 to 0.98850
(Table 4).

The growth coefficient (b) values of
both sexes of these crabs were <3 (Table 3),
indicating a negative allometric growth
pattern, meaning the carapace width
increases faster than the body weight.
Negative allometric growth patterns in this
crab were also reported in the Gulf of Manar,
India?’, in Veraval, India”?’, and in females
in the southeastern Arabian Sea. In
contrast, the growth patterns of this crab in
Baai-Bengkulu Island, Indonesia® and
Madura Island, Indonesia’* were positively
allometric. In contrast, those found on the
coast of Karnataka, India®’, and Honghai
Bay, China®*, and in the southeastern
Arabian Sea for males'* are isometric (Table
4). The differences in P. sanguinolentus
growth  patterns are influenced by
geographical variation among populations,
exploitation rates, and differences in abiotic
factors'®¥',

The results of the analysis of the
carapace width-body weight relationship
showed that the growth coefficient for male
P. sanguinolentus was relatively smaller
than that for females, namely 2.0328 for
males and 2.0961 for females (Table 3). The
results of this study are identical to those
found in Manar Bay, India’'; Veraval,
Guijarat, India’?’; Baai Island, Bengkulu,
Indonesia®"; and the southeastern part of the
Arabian Sea'”. In contrast, found on the
coast of Karnataka, India®’, Honghai Bay,
China®, and Madura Island, Indonesia‘’
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showed that the b value of males P.
sanguinolentus was smaller than that of
females (Table 4).

The b-values found in this study are
very low, ranging from 2.03 to 2.12 (Table
3), much lower than those reported in several
previous studies, which ranged from 2.5 to
3.5 (Table 5). This is related to the much
smaller sample size used in the analysis
compared to several previous studies, and it
IS suspected that there may be measurement
bias, but further research is needed to
confirm both.

Table 2. Sizes of male and female P.
sanguinolentus in the various

locations.

. Carapace
Location Sex width (mm) Source
Karnataka coast,  Male 33.2-124.0 39
India Female  33.2-114.0
Veraval, Male 118.76* 19
Gujarat, India Female 114.84*

Honghai Bay, Male 49.5-144.4 34
China Female  44.3-139.6
Mannar Gulf, Male 71.2-17,02 21
India Female  29.7-191.0
Northern Male 90-193 3
Taiwan Female 68-182

. . Male 103.95**
Pati, Indonesia Female 106.24%* 18
Madura Island, Male 60-135 12
Indonesia Female 60-130
Southeastern Male 55-171
Arabian Sea, Female 54-170 14
India
Southeastern Male  46.88-97.75 This
Bone Gulf, Female 55.72-95.60 o
Indonesia y

Note: * dominant size; ** mean size

Table 3. Linear equation of the carapace width-weight relationship, correlation coefficient (r),
growth coefficient (b), and growth pattern of P. sanguinolentus

Sex Linear equation r b Growth pattern
Male LogBW= -2.3446+2.0328logCW 0.8707 2.0328* Negative allometric
Female LogBW= -2.5057+2.0961logCW 0.8367 2.0961* Negative allometric
Pooled LogBW-= -2.5300+2.1181 logCW 0.8542 2.1181* Negative allometric

* = Significant difference (p < 0.05)

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 12
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Figure 3. Carapace width body weight relationships of male (A), female (B), and pooled

(C) P. sanguinolentus

Table 4. Growth coefficient (b), correlation coefficient (r), and growth pattern of male and
female P. sanguinolentus from various locations

Location Sex b r Growth pattern Source

Karnataka coast, India Male 3.0996 0.98850 Isometric 32
Female 2.9604 0.98206 Isometric

Honghai Bay, Cina Male 3.0234 0.9873 Isometric 33
Female 3.0911 0.9797 Isometric

Mannar Gulf, India Male 2.755 0.9198 - Allometric 21
Female 2.411 0.9306 - Allometric

Veraval Gujarat, India Male 2.95 0.88 - Allometric 7
Female 2.74 0.84 - Allometric

Veraval Gujarat, India Male 2.196 0.9910 - Allometric 7
Female 2.0076 0.9865 - Allometric

Baai Island, Bengkulu, Male 3.1562 0.7937 + Allometric

Indonesia Female 2.9168 0.9446 - Allometric 34

Madura Island, Male 3.0181 0.8989 + Allometric

Indonesia Female 3.1973 0.9186 + Allometric 12

Southeastern Arabian Male 2.9657 - Isometric

Sea, India Female 2.8028 - Allometric 14

Southeastern Bone Gulf, Male 2.0328 0.8707 - Allometric .

Indonesia Female 2.0961 0.8367 - Allometric This study

Condition Factor

The results of the analysis of the
relative condition factor of male, female, and
pooled P. sanguinolentus based on average
body size obtained a Kn value of > 1 (Tabel

5), and this indicates that the growth of both
sexes of these crabs is in good condition.
This is because food availability for these
crabs is sufficient, and environmental
conditions are optimal for the growth of P.

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 13
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sanguinolentus in the southeastern Bone
Gulf. Food availability, sexual cycle, habitat
conditions, and season'“® influence the
value of the relative condition factor. In
addition, the value of the relative condition
factor of male and female crabs varies
temporally in relation to the reproductive
cycle, especially the peak spawning®".

Table 5. Condition factors for male, female,
and pooled P. sanguinolentus
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pelagicus*, Callinactes sapidus®/, C.
danae®, and Charybdis anisodon®. In
contrast, the relative condition factor of male
Scylla serrata was higher than that of
females®™. In Aranaeus cribrarius®™ and C.
lucifera®, the relative condition factors of
males and females are the same. The higher
relative condition factor in females than in
males is related to the greater energy
requirements for gonad development and the
maintenance of broodstock recruitment’.

based on body size

Condition factors of the body 4.  CONCLUSION
No.  Sex size based on Male P. sanguinolentus in the
Minium Maximun Mean southeastern Bone Gulf ranged from 46.88—
1. Male 0.9857 11010  1.0308 97.75 mm carapace length and 11.06-55.02
2. Female 12596 12087  1.0262 g body weight, while females ranged from
3. Pooled 1.0649 0.9546 1.0085

55.72-95.60 mm and 17.84-53.08 g. Males
are significantly larger than females. Growth
patterns are negatively allometric for both
sexes, and relative condition factors are > 1,
with condition factors of males and females
similar. These results are valuable for
estimating crab body weight from carapace
width and may provide a scientific basis for

The relative condition factor of male
P. sanguinolentus is lower than that of
females; this is identical to that found in
Veraval, Gujarat, India, namely males of
1.00461 and females of 1.00908, and in the
southeastern Arabian Sea, India, namely
males of 0.942 and females of 1.371"". The sustainable management strategies for P.
same condition is also found in several other sanguinolentus in the southeastern Bone
species of crustaceans, such as the P. Gult.

REFERENCES

1. Stephenson, W., Campbell, B. The Australian Portunids (Crustacea: Portunidae). I1l. The
Genus Portunus. Marine and Freshwater Research, 1959;10: 84-124.

2. Apel, M., Spiridonov, V.A. Taxonomy and Zoogeography of the Portunid Crabs
(Crustacea: Decapoda: Brachyura: Portunidae) of the Arabian Gulf and adjacent waters.
Fauna Arabia, 1998; 17: 159-331.

3. Lee,H.H., Hsu, C.C. Population Biology of the Swimming Crab Portunus sanguinolentus
in the Waters Off Northern Taiwan. Journal Crustacea Biology, 2003; 23(3): 691-699.

4. Wong, K.J.H., Tao, L.S.R., Leung, K.M.Y. Subtidal Crabs of Hong Kong: Brachyura
(Crustacea: Decapoda) from Benthic Trawl Surveys Conducted by the University of
Hong Kong, 2012 to 2018. Regional Studies in Marine Science, 2021; 48: 102013.

5. Kao, W.-C., Chang, P.-H., Shih, C.-H., Chen, P.-C., Tzeng, T.-D., Han, Y.-S., Lu, Y.-M.
Morphometric Differentiation of the Swimming Crab Portunus sanguinolentus (Herbst,
1783) Populations in East Asia: Implications for Stock Identification and Management.
Water, 2023; 15. 3335.

6. Yang, S., Chen, H., Dai, A. Fauna Sinica. Invertebrata Vol. 49. Crustacea, Decapoda,
Portunidae. Science Press, Beijing, 2012; 129 pp.

7. Suyani, N.K., Singh, M.K., Rathore, S.S., Vandarwala, U.G. Morphometrics, Length-
Weight Relationship and Relative Condition Factor of Portunus sanguinolentus (Herbst,
1783) (Portunidae) from North-West Coast of India. Journal of Experimental Zoology
India, 2021; 24: 933-938.

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 14



Asian Journal of Aquatic Sciences, April 2026. Vol 9, Issue (1) 9-17 e-issn: 2716-4608
p-issn: 2655-366X

8. Hamid, A., Kamri, S., Bahtiar, B., Patadjai, R.S. Bycatch Composition and Ecological
Status of Trap and Gillnet Blue Swimming Crab Fisheries in Bone Gulf, Southeast
Sulawesi, Indonesia. Egyptian Journal of Aquatic Biology & Fisheries, 2023; 27(1): 397-
411.

9. Josileen, J. Morphometrics and Length-Weight Relationships in the blue swimmer crab,
Portunus pelagicus (Linnaeus, 1758) (Decapoda, Brachyura) from the Mandapam Coast,
India. Crustaceana, 2011; 84(14): 1665-1681.

10. Josileen, J., Maheswarudu, G., Jinesh, P.T. Morphometrics, Length-Weight Relationship
and Relative Condition Factor in Charybdis (Archias) omanensis septentrionalis Turkay
& Spiridonov, 2006 (Brachyura, Portunidae) from the Arabian Sea. Crustaceana, 2022;
95(10-12): 1069-1082.

11. Hamid, A., Lumbanbatu, D.T.F., Riani, E., Wardiatno, Y. Carapace Width-Weight
Relationships and Condition Factor of Blue Swimming Crab, Portunus pelagicus
Linnaeus, 1758 (Crustacea: Decapoda) in Lasongko Bay, Southeast Sulawesi, Indonesia.
Advances in Environmental Biology, 2018; 12(11): 14-21.

12. Astuti, A.F., Ismet, M.S., Zamani, N.P., Madduppa, H.H. Determination of Population
Stock Units of Portunus sanguinolentus (Herbst, 1783) as A Non-Target Species
(Secondary Species) using Truss Network Analysis on Madura Island. Crustaceana,
2024; 97(10-11):1135-1156.

13. Araujo, M.S.C,, Lira, J.J.P.R. Condition Factor and Carapace Width Versus Wet Weight
Relationships in the Swimming Crab Callinactes danae Smith 1869 (Decapoda:
Portunidae) at the Santa Cruz Channel, Pernambuco State, Brazil. Nauplius, 2012; 20(1):
41-50.

14. Josileen, J., Najmudeen, T.M., Retheesh, T., Sunil, K.T.S., Vijayan, M.T.
Morphometrics, Length-Weight Relationships and Relative Condition Factor in Portunus
sanguinolentus (Herbst, 1783) from Southeastern Arabian Sea. Crustaceana, 2025; 98
(2): 213-229.

15. Le Cren, E.D. The Length-Weight Relationships and Seasonal Cycle in Gonad Weight
and Condition in the Perch (Perca fluviatilis). Journal of Animal Ecology, 1951; 20(2):
201-2019.

16. Froese, R. Cube Law, Condition Factor and Weight-Length Relationships: History,
Meta-Analysis and Recommendations. Journal of Apply Ichthyology, 2006; 22: 241-253.

17. Picoy-Gonzales, R.M., Monteclaro, H.M. Morphometric Relationships, Sex Ratio, and
Relative Condition Factor of the Blue Swimming Crab Portunus pelagicus (Linnaeus,
1758) in the Municipal Waters of Tolosa, Leyte, Eastern Visayas, Philippines. Philippines
Journal of Natural Sciences, 2023; 28: 14-23.

18. Mustabiq, K., Fairuz, N., Darmawan, D., Ervinia, A., Nugroho, K.C., Setioko, W.
Population Dynamics of the Three-Spot Swimming Crab (Portunus sanguinolentus) in
Pati Waters, Central Java. Jurnal Ilmu dan Teknologi Kelautan Tropis, 2023; 15(3): 301-
308

19. Dash, G., Sen, S., Koya, K.M., Sreenath, K.R., Mojjada, S.K., Zala, M.S., Pradeep, S.
Fishery and Stock Assessment of the Three-Spot Swimming Crab Portunus
sanguinolentus (Herbst, 1783) off Veraval, Gujarat. Indian Journal of Fishery, 2013;
60(4): 17-25.

20. Dinakaran, G.K., Soundarapandian, P. Mating Behaviour and Broodstock Development
of Commercially Important Blue Swimming Crab, Portunus sanguinolentus (Herbst).
Indian Journal of Science and Technology, 2009; 2(4): 71-75.

21. Vidhya, V., Jawahar, P., Padmavathy, P., Karuppasamy, K. Morphometrics and length-
weight relationship of Portunus sanguinolentus (Herbst) (Decapoda, Brachyura) from

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 15



Asian Journal of Aquatic Sciences, April 2026. Vol 9, Issue (1) 9-17 e-issn: 2716-4608

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

p-issn: 2655-366X

Gulf of Mannar, south east coast of India. Journal of Experimental Zoology India, 2016;
19(1): 1333-1340.

Lee, W.-Y., Wu, Y.-L., Naimullah, M., Liang, T.-Y., Lan, K.-W. Feeding Behavior and
Bait Selection Characteristics for the Portunidae Crabs Portunus sanguinolentus and
Charybdis natator. Fishes, 2024; 9, 400.

Mamun, M.Z.U.A., Begum, M., Haque, T., Ahmed, M.S., Satter, M.A., Sathee, R.A.,
Hossen, M.S., Moulick, S.P., Jahan, F., Rana, M.S. Nutritional Evaluation of Edible
Swimming Crabs Portunus pelagicus (Linnaeus, 1758) and Portunus sanguinolentus
(Herbst, 1783) from Coastal Area of Bangladesh. Journal of Agriculture and Food
Research, 2024; 15: 100972

Samuel, N.J., Soundarapandian, P. Embryonic Development of Commercially Important
Portunid Crab Portuns sanguinolentus (Herbst). International Journal of Animal and
Veterinary Advances, 2009; 1(2): 32-38.

Soundarapandian, P., Varadharajan, D., Boopathi, A. Reproductive Biology of the
Commercially Important Portunid Crab, Portunus sanguinolentus (Herbst). Journal of
Marine Sciences Research and Development, 2013; 3: 124,

Wimalasiri, H.B.U.G.M., Dissanayake, D.C.T. Reproductive Biology of the Three-Spot
Swimming Crab (Portunus sanguinolentus) from the West Coast of Sri Lanka with a
Novel Approach to Determine the Maturity Stage of Male Gonads. Invertebrate
Reproduction & Development, 2016; 60 (4): 243-253.

Pargi, N.A., Vaghela, D.T., Neelmani, J.K., Bhutti, P.V., Taral, T., Vasava, R.J. Study
on Some Biological Aspects of Crab, Portunus sanguinolentus (Herbst, 1783) Landed at
Veraval Coast, Gujarat. Journal of Entomology and Zoology Studies, 2020; 8(2): 1295-
1299.

Josileen, J., Najmudeen, T.M., Ragesh, N., Sreesanth, L., Baby, P.K. Reproductive
Status of the Blood-Spotted Swimming Crab, Portunus sanguinolentus (Herbst, 1783)
(Brachyura, Portunidae) Landed Off Cochin, India. Crustaceana, 2024; 97(3-4): 267-
288.

Steel, R.G.D., Torrie, J.H. Principles and Procedures of Statistics. A Biometrical
approach. Second edition. McGraw-Hill Book Co., New York, 1980; 622 pp.

Hamid, A. Habitat and Biological Aspects of the Blue Swimming Crab, Podophthalmus
vigil (Fabricus 1798) in Lasongko Bay, Southeast Sulawesi. Jurnal Ilmu Pertanian
Indonesia, 2019; 24(1):1-11.

Hamid, A., Mau'izah, 1., Kamri, S., Pangeran, U.K. Size, Growth Patterns, and Condition
Factors of Charybdis anisodon as Bycatch of the Swimming Crab Fishery in the Tiworo
Strait. Jurnal Inovasi dan Sains Perikanan, 2024; 8(2): 92-99.

Sukumaran, K.K. Fishery, Biology and Population Dynamics of the Marine Crabs,
Portunus (Portunus) sanguinolentus (Herbst) and Portunus (Portunus) pelagicus
(Linnaeus) along the Karnataka Coast. School of Ocean Sciences, Karnataka University.
Karwar. 1995; 403p

Yang, C-P., Li, H-X., Xu, J., Yan, Y. Population Structure, Morphometric Analysis and
Reproductive Biology of Portunus sanguinolentus (Herbst, 1783) (Decapoda: Brachyura:
Portunidae) in Honghai Bay, South China Sea. Journal of Crustacean Biology, 2014;
34(6): 722-730.

Anggoro, A., Hanami, C.C., Mahfudz, A.A. Identification of Species and Fishing Ground
of Blue Swimming Crabs on Baai Island, Bengkulu City. Proceedings of the 2022
National Seminar on Marine and Fisheries Research Results. Bengkulu, 2022.

Pinheiro, M.A.A., Fransozo, A. Relative Growth of the Speckled Swimming Crab
Aranaeus cribrarius (Lamarck,1818) (Brachyura: Portunidae), near Ubatubata, State of
Sao Paulo, Brazil. Crustaceana, 1993; 65(3): 365-376.

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 16



Asian Journal of Aquatic Sciences, April 2026. Vol 9, Issue (1) 9-17 e-issn: 2716-4608
p-issn: 2655-366X

36. Suma, H.N., Anjanayappa, D.P., Rajesh, R., Benakappa, S. Length-Weight Relationship
and Relative Condition Factor of the Crab, Charybdis lucifera (Fabricius, 1798) Off
Mangaluru Coast, Karnataka, India, Journal of Experimental Zoology India, 2019; 22(2):
719-721.

37. Atar, H.H., Secer, S. Width/Length Relationships of Blue Crab (Callinectes sapidus,
Rathbun, 1896) Population Living in Beymelek Lagoon Lake. Turkish Journal of
Veterinary and Animal Science, 2003; 27: 443-447.

38. Tetelpta, J.M.S., Khouw, A.S., Natan, Y., Ongkers, O.T.S. Some Biological Aspects of
Mud Crab Scylla serrata (Forskal) Fisheries at Pelita Jaya Bay, Western Seram Regency,
Indonesia. International Journal of Fisheries and Aquatic Studies, 2017; 5(5): 272-277

Carapace Width-Body Weight Relationship and Conditions (Hamid & Kamri) 17



