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Abstract

The research of biology and fisheries aspects of blue swimmer crab (Portunus pelagicus) caught by arad
trawl was done at Tegalsari Coastal Fishing Port in Central Java. Data were collected from 755
individuals. The research method was survey, descriptive analysis and interviews. The most frequently
catch fish was between 1159 — 127.7 mm. They was positive allometric pattern. Width weight
relationship had equation (all samples) W=0.0000311 L*'*¥ and (males) W = 0.0000249 13" and
(females) W = 0.0000536 L7 Lenght at first maturity was 124.74 mm (male) and 113.57 mm
(females). The Lm value of all samples was 110.17 mm, and the Lc value was 1204 mm, it means Le>
Lm, the catch crabs still had a chance to mature and spawn. Investigation, however, on fisheries aspects
become important in this case. The present study provides a basic and valuable information for the crab
fisheries management and population monitoring.

Keywords: Blue swimmer crab, biology and fisheries aspects, fisheries management, arad trawl (local
mini trawl)

igg‘uductiun

The blue swimmer crabs (Portunus pelagicus Linnaeus, 1766) are highly desirable fish for
capture by fishermen at Tegalsari Coastal Fisheries Port, Tegal Regency, the Province of
Central Java since this commodity has an economic value and constitutes an export
commodity with high demand as well as highly price in the market. The production of the
crabs heretofore is still relying on catching from the sea, because it can not be supplied from
the cultivation. The high economic value of these commodity have led to fishermen to use the
efficient fishing gear (4rad trawl) to harvest the crabs. This activities is carried out to fulfil the
the high market demand and augment the fishermen’s daily income (Tito and Alanano, 2008)
P9 These conditions will lead to decline population of the crabs naturally if there is not a
proper resource management. Before determining management strategy development to solve
the condition, a better understanding of information of biology and fishery aspects (e.g. Sex
ratio and fishing gears used in the catch activity) is essential for being the sustainability of
swimmer crab exsistence in the future (Oluwatoyin et. all, 2013; Norii et. all, 2015) [** 2], The
proper knowledge of biology and fishery aspects will drive to a proper conservation and
management. Some previous study has investigated blue swimmer crab on biology aspects
(Jose, 2011; Hosseini et. all, 2012, La Sara et. all, 2016) ['* 1 17] but less investigations talk on
fishery aspccts,mattcr a fact, both aspects are important to manage suistainability of
aistcncc of the blue swimmer crab. Blue swimmer crab (Portunus pelagicus) belongs to the
Kingdom Animalia, Phylum Crustaccans, Class Malacostraca, Order Decapoda, Family
Portunidae, Genus Portunus, Species Portunus pelagicu (Kangas, 2000) "4,

In order to the purpose of fishery resource management and conservation of biodiversity, some
aspects of morphological characteristics Portunus pelagicus (frequency distribution of the
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length, %ﬁth-weight relationship, sex ratio, gonad maturity
stages, length at first maturity and first catch) landed at
Tegalsari Coastal Fisheries Port need to be investigated since
the number of mature individuals in a given population is
eventually responsible for the productivity of the future
generation (Leme, 20035) [, Additionally, the suistainable
utilization of this resources is influenced largerly by catch
pressure and management of Portfunus p. population (fishing
arcas, fishing gears, fishing vessels, fishing methods and
fishermen condition as well as the management model of arad
trawl and fishing crab) can be used as indicators in the proper

management of this resource in Tegalsari Coastal Fishing
Port.

Material and Methods

This study was conducted at Tegalsari Coastal Fishing Port,
Tegal, Central Java showing on figure one. The study was
conducted from 1 February 2016 up to 30 May 2016. The
study method used was survey method and descriptive
analysis through observations at the ficld on a sample of blue
swimmer crabs and interviews.
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Fig 1: Map of Tegalsari coastal fisheries port, Source: Study result

4

The gta used in this study consisted of primary and
secondary data. Primary data were collected by observation
and direct measurement of the catch fishermen. The taking
process of sampling crabs was performed by using stratified
random sampling to represent the size of the crabs and was
done with the following steps:

a. Separating crabs with other catch types refering to
Hippoidea superfamily identification book (Chan et al.
2010)8%;

b. Taking the crabs (Portunus pelagicus) from small to
large size to be served as observation samples;

c. The number of samples was about 10-15 crabs every day
from the ship landing the crabs every day (6 days a week)

d. All the crabs was measured the width and weight as well
as identified the sex and gonad maturity stages with the
following conditions:

Carapace width

Measurement of the length of each crab using calipers is
considered as the carapace width (Corgos and Freire, 2006)
Il Carapace width is a measurement along the widest part of
their back side of the crabs (Thirunavukkarasu and
Shanmugam, 2011; Hosseini, 2014) 'l shows in figure two.
Carapace width is rounded to the nearest number (Hosseini,
2012) " (e.g. the carapace having 15.4 mm width will be
recorded as 15 mm).

Width = - —-—
— ‘_“__‘:.—\-h e e
< = \__\_
e e T . iy - ~3
e 0y > 1
L —
Carapace {J, = _—~>Length
A —
P ——— P
-_'_:'“ __,rf’
e SR ——— =

Fig 2: Measurement of width and length of crab, Source: FAQ

Total weight

Total weight is an overall weight of crab. The crab weight
measurement is performed by using a digital scale to the one
point zero gram accuracy (Noori et. al., 2015) [21,

Sex ratio

The crabs are separated according their sex both males and
females which can be distinguished by sex characteristics
through identifying the shape of the abdomen, the male crabs
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have triangular-shaped tapered while the female crabs have
triangular shaped widened (Tito and Jonalyn, 2008; Marina,
2012) M2 hesides distinguishing through the sex, the crabs
can be seen from the color of the carapace. Carapace colour of
males of this species are blue with white dots on the shells
and females are green-brown (Marshall et. al., 2003) ']

Selection of Respondents

The selection of respondents is done by purposive sampling.
Respondents selected are fishermen who are considered in
accordance with the requirements. The secondary data
obtained from the archives of Tegal Sari Coastal Fisheries
Port, and fisheries office of Tegal Regency. The secondary
data collected includes the data of the catch, fishing gear used
by fishermen, and general condition of the fishing arca.

To analyze the results obtained from the sampling results is
used analytic descriptive analysis with simple regression to
examine the relationship between variables.

Width frequency distribution

The stages to analyze width frequency distribution are as
follows:

1) Determining the amount of class by using the formula:
Eelass =1+3.3 log n

Where: n = total number of data

2) Determining the class interval width using the formula:
& man=% min
Cl=  &class

3) Determining the frequency of each class and enter the
frequency of each class by entering the width of each
crab sample at a predetermined interval class, CI =

. Ith - £
Fr
dimana:
L = The calculﬁ value of Chi-squared

= frequency of male and female fish observed

fa= frequency of male and female fish expected

Gonad maturity stages

The gonad maturity stage determination is done
morphologically by comparing sampled fish gonad traits and
crab gonad maturity stage criteria as quoted from (Campbell
and Eagles; Tito and Alanano) 1

Length at first maturity (Lm)
The length at first maturity is calculated by using formula as
follows:

ipgm = xk + - (x.2P0)

Where :

M |: log of length at first maturity

Xk log of the fish size of which II{}(}% of sample fish are in
maturity

X |z log of size interval (log size increment)

Pi |: proa'lion of gonad maturity fish in the group on the i

Ri | : the number of gonad maturity fish in the class on the i

Ni |: number of fish in the class on the i-

Qi 1 —pi

a. Length at first catch
To obtain the value of length at first catch, we need to
calculate the estimated value of the curve, by the siplified
formula of (King, 19935) [**;

B 1
T, SLest=
where: CI = Class interval, R = Range ((Sturges, 1926) 1?1 I—Hﬂq{S! _SZ*LS‘}”")
The frequency distribution of the length which has specified I - S
in the same interval class is plotted into a graph. 0% T g,
: i i < Where :
Relatmnsl w'dth. and WEIghtl of crab . ) SL = logistic curve (tool selectivity based on the length)
The relations width and weight of crab was estimated using T [ = length / height where 50% of retained fish
93 log form of the allometric growth equation: SikS: | = co t in the formula-based logistic curve length
Wi=a ]—'bs Where: W = Weight, L = length Ofa carapace, a 3 the value of the intercept a (intersection between a
and b = Constant (Froese, 2006) "l Length-weight St linear line with y line)
relationships allow the conversion of growth-in-length o = the value of slope b (angle of slope of the regression
equations to growth-in-weight for use in a stock assessment ) line)

model (Carmona, 2002) ¥

Sex ratio

The sex ratio of female and male crabs is performed through
visual observation of a number of individual males and
females obtained as samples at the observation location. The
sex ratio determined by using the formula:

X =X/(X+Y)x 100%

Y=Y/ (X+Y)x 100%

where: X = the number of male crabs, ¥ = the number of
female crabs

The sex ratio calculation is based on the ratio of male and
female crabs observed. To test the uniformity of sex ratio will
be used 'Chi-squared’ (Aydin Mehmet ef al., 2012) " formula
as follows:

Results and Discussion

Biological Aspects

Width frequency distribution

Based on figure 3. The catch crab carapace width size were
56.0 mm - 180.9 mm both on male and female crabs, the
range (124.9 mm), the number of class (10.5), class number
interval (11.9) and standard deviation (69.684). Frequency
distribution was on interval of 115-126.9 mm of 177
individuals.The catch crab (Pormnus pelagicus) carapaces
have an average width of 1194 mm, but according to
Fisheries Minister Regulation number one, the catch crab size
allowed =10cm. In the fact, there are still many fisheries catch
the crab on the size<10 during the obsevation.

Figure 3. The frequency distribution of crab (Portunus
pelagicus) carapace width

~BB2~
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Fig 3: The frequency distribution of crab (Porfunus pelagicus) carapace width

Crab width-weight relationship

Based on the calculation results of the crab lenght-weight
analysis on table 1 showed that the crab width-weight
relationship is not different significantly. It can be proved by
the calculation in which taluc of r (correlation coefficient)
is 0.9368. It showed that there was a positive close
relationship between the width and weight of crab. It means
that if one variable decreases as the other variable decreases,
or one variable increases while the other increases. The

overall crab weight-width relationship showed the value of a
(intercept) is 0.0000311 and b (slope) is 3.1623. The equation
is W = 0.0000311 L**®, This indicates that the growth
pattern of the crabs is positive alometrik (Fig.4). Testing using
t-test obtained t score is 3.7735 and 1.9631 t table, then too=
t uble. This shows that the bsare obtained is more than three.
Therefore, the all samples crab (Portunus pelagicus) is
allometric positive type, bswe™> three which means weight-
growth faster than the widht-growth (Hartnoll, 1982) 1°1

Table 1: Calculation results of the crab lenght-weight analysis

Crab samples A B R* R N W=all Growth characteristics
Male 0.0000249 | 32202 | 0896 | 0.9466 | 415 | W = 0.0000249 2= Positive allometric
Female 0.0000536 | 3.0378 | 0.869 | 09325 | 340 | W =0.0000536 L2 Isometric
All samples 00000311 | 3.1623 | 0877 | 09368 | 755 | W =0.0000311 LM Positive Allometric
Where :
a : | Intercept
b slope
T correlation
N ber of rl e L
W linear equations
500.0
450.0 = = 1]
¥ —0.0000311x3.1623 L
400.0 R=08777 ‘
~
350.0 K
© 300.0
251
= 2500
‘T 2000
=
150.0
100.0
L
50.0
..
n.0
0.0 50.0 100.0 1500 200.0

Carapcs widht (mm)

Fig 4: The graph of crab weight-widht relationship (Portunus pelagicus) landed at Tegalsari Coastal Fisheries Port
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Fig 5: Graph of crab weight-widht relationship (Portunus pelagicus) (a) male; (b) females landed at Tegalsari Coastal Fisheries Port

The graph in the figure five shows that the results of the
regression analysis of the width and weight of crab (Portunus
pelagicus) are 3.2202 and 0.000249 for males and 3.0378 and
0.0000536 for females. From the calculation, the value of r
males (0.9466) and females (0.9325) in which this
indicates that there is positive close relationship between the
widht and weight, It means that if one variable decreases as
the other variable decreases, or one variable increases while
the other increases.

Sex ratio

Determining the sex of crabs can be done directly through
visual observation by indentifying the shape of the abdomen
(Jose, 2011) I3, There were 755 samples of observed crab
consisting of 340 are males and 415 are females. The sex ratio
between crab male and female is 1: 1.2205 or 45.033% male
and 54.967% female where the number of female crabs
dominated the catches during the months of February to May
(Figure. 6).

Fig 6: The comparison of sex ratio

Based on these results cmac interpreted that there is no real
difference of sex ratio between the male and female crabs
caught during the study or it can be stated the population of
crabs caught duringscarch was balanced. The uniformity of
the sexes tested by chi-square test with 95% confidence level
(0. = 0.03), the result of the score is ¥° = 7.450, while the ¥’
tables = 3.84, it means ¥ sor>) uble. This condition indicates
that H, is rejected, H, is accepted. It means the ratio between

males and females is not equal (one:one)

The gonad maturity stages

The observation of gonad maturity stages for 755 crab
samples landed in the Coastal Fisheries Port of Tegalsari
consisted of first, second, third, forth and fifth levels. The
differences in levels between male and female gonads are
presented in Table two.

Table 2: Number of gonad maturity stages of crab landed at Coastal Fisheries Port of Tegalsari

Gonad Maturity Stages Male’s crab Female® erab Crab Group of Male and Female
Number Yo Number Yo Number %o
I 90 2647 64 15.42 154 20.397
11 B4 2471 %1 19.52 165 21.854
111 66 1941 78 18.80 144 19.073
v 55 16.18 127 30.60 182 24.106
W 45 13.24 65 15.66 110 14.570
TOTAL 340 100.00 415 100.00 755 100.00
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International Joumal of Fisheries and Aquatic Studies

Based on the data of Table two, it can be indentified that the
most catch swimmer crabs landed at Tegalsari coastal
fisheries port are in the gonad maturity stage of number four

with a percentage of 24.106%. The comparison of the number
of gonad maturity stages can be seen in the below diagram:

200
180
160 '
140
120
1C0
&0
&0
40
0

NUMBER OF CRABS

1 2 3

GONAD MATURITY STAGES

———

u Male
® Female

B Combined Sex

Fig 7: Comparasion of gonad maturity stages

The overall data above showed the comparation between ripe
and unripe individuals, 192 : 563 or 25.34% : 74.66%. It
means that the crabs caught at Tegalsari coastal fisheries port
still have not been gonad maturity (most immature and a
priori as juvenile). This condition will cause a population
decline.

Length at first maturity (Lm)

The length at first maturity of crab has observed is 110.17
mm, The width range is from 108.45 to 111.92 mm. The male
gonad maturity is 124.74 mm, the widht range is 122,45- 127
072 mm. The female gonad maturity is 113.57 mm, the width
range is from 111.41 to 115.77 mm. Comparing to Ministerial
regulation of fisheries number one in 2015 show that Lm of
catch >10 cm. It indicates that the catch crabs was not
convinient to the rule. This condition is feared to be able to

violate the rule beside and degrade the resource population.

Length at first catch (Lc)

The result of the observation of estimating to the overall size
of the lenght at first cacth of crabs in Tegalsari Coastal
Fisheries Port were in Fig. 8. The overall size of the crabs
being first catch in the waters of the North Sea Java by arad
trawls at Tegalsari Coastal Fishing Port is 120.4 mm (Figure
8), it is about 2-3 miles at Tegal Regency. The male sex is
140.75 mm and the sex of females is 120.5 mm (Figure 9)
Based on the value of Lm of the overall crabs that have been
observed was 110.17 mm, and the Lc value was 120.4 mm, it
means Le> Lm, we can know that the cacht crabs still had a
chance to mature and spawn. In this case, investigation on
fisheries aspects become important.

; e
2 0.0 e —@

0.0 200 400 600 800 1000
(Carapas width

s Oy

| Lc=1204 mm

i

1200 1400 1600 1800 2000

Fig 8: Length at first catch (Lc) (composite)
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Fig 9: Length at first catch (Lc); (a) Male; (b) Female

Fisheries Aspects

Fishing ground

Fishing ground may also influence the estimation of mean
size at maturity of P. gicm‘ due to emigration habit from
estuaries to offshore (De Lestang et. al., 2003; Hall et.. al.,
2006; Johnson et. al., 2010) 1® ¥ 21 The fishing ground as
designated arcas of the fishermen was Tegal, Brebes and
Cirebon waters which are not far from the beach, it is about 2-
3 miles to the North, West and East of the mainland.
However, there was a tendency during the observation that
fishermen must catch the fish further from day to day.

Arad Trawl Fishing Gear, catching method, and fishing
vessel

Fishing gears may have also effect the differences in
estimated Lmsg related to their selectivity, i.e., catches are
often biased for determining sexually matured crabs (Smith,
2004) P, Arad trawl fishing gears driven by using 2-4 GT
engine-powered as an efficient fishing gear usually operated
in the waters of the North Tegal consistsing of three main
parts (wing, body and cod end). The length is from 20-25
meters. The nett material is made of polyethylene (PE)
entirely. The operation of the tools is pulled by the boat at the
after peak.

The operation of arad trawl was held from eight to twelve
times hauling in a single fishing trip. The fishing operations
done in four stages of the activity every season (determination

of fishing ground, setting, towing and hauling).

The vessels operated for one day trip used a single machine,
whereas the vessels operated for two-three days used three
engines put at after peak of the vessel are made of wood. The
dimensions of the length vessel are in the ranges of 10-12
meters, the width vessels were in the ranges of 3.0 — 3.5
meters and the depth vessels were in the range of 1.5 to 1.8
meters

The fuel used by fishers is diesel fuel which has price on the
spot about Rp 6.500,-per liter. The fuel needed by each vessel
is different. Arad trawls that operate one day require about
15-20 liters of diesel fuel per trip, while the Arad trawls that
operate two-three days require diesel fuel about 100-200 liters
per trip.

It was found from the observation and questionnaire many
fishermen do not know about the rules of marine fisheries
minister number one and two in 2015 banning the use of Arad
trawl in catching fish, and restriction to catch small crab.

Fishermen

The fishermen operating arad trawl consisted of three-four
people. The job description is based on individual ability and
status of ownership of the vessel and fishing gear. The officer
of the vessel are one helmsman and three crews. Fishermen of
arad trawl in Tegalsari Coastal Fiheries Port are a local
fishermen. These fishermen made the activity to catch the fish
as their main job. The majority of vessel owners is people
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from Tegal. Division of the catch per trip is 50% for owners
and 50% for crews. Based on the data, most of the fishermen
are uneducated, their skill coming from their parent directly is
very limited. Most of the fishermen are not the owner ship,
they are just as workers which certainly have a very small
revenue. So most of them live in poverty.

Management efforts

Based on the interviews and direct observations at Tegalsari
Coastal Fisheries, Arad trawl fishing gear is largely operated
by small fishermen. The catch which is sold every day at
Tegalsari Coastal Fisheris Port consisted of Snake mackerel,
Swangi fish, Threadfin bream, Ray-finned fish, Ribbon fish,
Marble sleeper, Shimping mussels, Squid and Crab. The fish
bought by collectors then are sold in the local market, or
distributed to the other city.

Some fishermen realized that arad fishing gear is not
environmentally friendly, therefore, some fishermen have
modified their net size. The sizes of the net modification are
from small to large started from 1 inch, 2 inches, 5 inches, 8
inches until 2 meters, or by adding more float and reducing
ballast, but these modifications have not been tested yet
academically whether they are environmentally friendly or
not.

Based on observations and interviews with fishermen, it has
not been found management efforts on the crab biota in
particular. It was proved by the lack of information data of
catch of the crabs from the relevant authorities and there are
still blue swimmer crabs caught by the arad trawl fishing gear
on size <10 cm and they are laying.

Conclution

The catch crab (Portunus pelagicus) carapaces have an
average width of 119.4 mm. The overall crab weight-width
relationship (W = 0.0000311 L*%2)_ (r= 0.9368), Males (W
= 0.0000249 L**?), (r = 0.9466), Females (W = 0.0000536
L8 (r=0.9325).

The sex ratio between male and female crab is 1 : 1.2205, or
45.033% male and 54.967% female where the number of
female crabs dominated the catches during the months of
February to May, 2016.

The uniformity of the sexes tested by chi-square test with
95% confidence level (= 0.03), the result of the value is i’ =
7.450, while the % tables = 3.84, it means y’value>y’ table.
The most catch swimmer crabs are in the gonad maturity
stage of number four with a percentage of 24.106%. The
overall data above showed the comparation between ripe and
unripe individuals, 192 : 563 or 25.34% : 74.66%.

The length at first maturity of crab has observed is 110.17
mm, The width range is from 108.45 to 111.92 mm. The male
gonad maturity is 124.74 mm, the widht range is 122,45- 127
072 mm. The female gonad maturity is 113.57 mm, the width
range is from 111.41 to 115.77 mm. The overall size of the
lenght at first cacth of crabs is 120.4 mm. The male sex is
140.75 mm and the sex of females is 120.5 mm. it means Le>
Lm.

There is a tendency during the observation that fishermen
must catch the fish, especially blue swimmer crab P.
pelagicus further from day to day. Many vessels used by
fishermen (most of them are not the owner of ship) landed at
Tegalsari Coastal Fisheries Port is in small size (L= 10-12m,
W= 3-3.5m) use environmentally unfriendly fishing gear
(arad trawl is one of the banned fishing gear).

It has not been found management efforts on the crab biota in

particular yet. It was proved by the lack of information data of
catch of the crabs from the relevant authorities and there are
still blue swimmer crabs caught by the arad trawl fishing gear
onsize <10 c¢m and they are laying

Acknowledgement

First author is thankful to Director and all staffs of Tegalsari
Coastal Fisheries Port for their whole hearted help in the field
sampling.

References

1. Aydin M, Karadurmus U, Erbay M. Length-weight

Relationships and Reproduction Characteristics of

Liocarcinus navigator (Herbst, 1794), Ege J Fish Aqua

Sci. 2012; 29(4):193-197

Campbell A, Eagles DM. Size at Maturity and Fecundity

of Rock Crabs, Cancer lrroratus, From The Bay of Fundy

and Southwestern Nova Scotia Fishery Bulletin. 1983;

81(2):357-362

3. Carmona SC, Conde E. Local distribution and abundance
of swimming crab (Callineste spp. And Arenaeus
cribrarius) on tropical and beach, Ensenada de la vela,
Venezuela Fisheries Bull. 2002; 100:11-25

4. Chan TY, Osawa M, Boyko CB, Ahyong ST,
Macpherson E. Crustacean Fauna of Taiwan: Crab-Like
Anomurans (Hippoidea, Lithodoidea, and Porcellanidae).
National Taiwan Ocean University, Keelung (TW), 2010

5. Corgos A, Juan F. Morphometric and Gonad Maturity In
The Spider Crab Maja brachydactyla : A Comparison of
Methods for Estimating Size at Maturity in Species with
Determinate Growth ICES J Mar Sci. 2006; 63(5):851-
859

6. De Lestang S, Hall NG, Potter IC. Influence of a deep
artificial  entrance channel on the biological
characteristics of the blue swimmer crab Portunus
pelagicus in a large microtidal estuary. J Exp Mar Biol
Ecol. 2003; 295:41-61.

7. Froese R. Cube Law, Condition Factor and Length-
Weight Relationships: History, Meta-Analysis and
Recommendations. JAL. 2006, 241-253

8. Hall NG, Smith KD, de Lestang S, Potter IC. Does the
largest chela of the males of three crab species undergo
an allometric change that can be used to determine
morphometric maturity? ICES IMS. 2006; 63:140-50.

9. Hartnoll R Growth. in: D.E. Bliss (Ed.) The Biology of
Crustacea: Embryology, Morphology and Genetics,.
Academic Press, New York. 1982, 111-196.

10. Hosseini M, Amir V, Yaghob P, Ali M. Sex Ratio, Size
Distribution and Seasonal Abundance of Blue Swimming
Crab, Portunus pelagicus (Linnacus, 1758) in Persian
Gulf Coasts, Iran, WASJ. 2012: 17(7):919-925.

11. Hosseini M, Pazooki J, Safaci M. Size at Maturity, Sex
Ratio and Variant Morphometrics of Blue Swimming
Crab Portunus segnis (Forskal, 1775) from Boushehr
Coast (Persian Gulf), IMSRD. 2014: 4(2):1-5.

12. Johnson DD, Gray CA, William G, Macbeth WG.
Reproductive biology of Portunus pelagicus in a South-
East Australian Estuary. JCB. 2010: 30(2):200-05.
doi:10.1651/08-3076.1.

13. Jose J. Morphometrics and Length-Weight Relationship
in The Blue Swimmer Crab, Portunus Pelagicus
(Linnaeus, 1758) (Decapoda, Brachyura) from The
Mandapam  Coast, India, Crustaceana. 2011;
84(14):1665-1681

ta

~BeT ™




International Joumal of Fisheries and Aquatic Studies

14.

. Marshall

Kangas IM. Synopsis of The Biology and Exploitation of
The Blue Swimmer Crab, Portunus pelagicus Linnaeus,
in Western Australia. Fisheries Research Report 121.
2000, 3

. King M. Fisheries biology, assessment and management.

Oxford, England: Fishing New Books, 1995.

. Kunsook C, Gajaseni N, Paphavasit N. A Stock

Assessment of the Blue Swimming Crab Portunus
pelagicus (Linnaeus, 1758) for Sustainable Management
in Kung Krabaen Bay, Gulf of Thailand. TLSR. 2014;
25(1):41

. Sara L, Wellem HM, Oce A, Safilu. The reproductive

biology of blue swimming crab Portunus pelagicus in
Southeast Sulawesi waters, Indonesia, AACL Bioflux.
2016; 9(5):1101-1112.

. Leme MH, de A. Size at maturity of female crab Sesarma

rectum Randall (Crustacea, Brahchyura) and ontogenic
variation in the abdomen relative growth. Revision.
Brazil Zoology. 2005; 22(2):206-209.

. Mendonca JT, Verani JR, Nordi N. Ewvaluation and

Management of The Blue Crab Callinectes sapidus
(Rathbun, 1896) (Decapoda-Portunidac) Fishery in The
Estuary of Canancia, Iguape and Ilha Comprida, Sao
Paulo, Brazil. Braz. ] Biol. 2010; 70:37-45.

. Marina de Sa Leitao Camara de Aratjo, José¢ Jonathas

Pereira Rodrigues de Lira. Condition factor and carapace
width versus wet weight relationship in the swimming
crab  Callinectes danae Smith 1869 (Decapoda:
Portunidae) at the Santa Cruz Channel, Pernambuco
State, Brazil, Nauplius. 2012; 20(1):41-50.

S, Warburton B, Paterson B, Mann D.
Cannibalism in juvenile blue-swimmer crabs Portunus
pelagicus (Linnacus, 1766): effects of body size, moult
stage and refuge availability. AABS, 2005; 90(1):65-82.

. Noori A, Moghaddam P, Kamrani E, Akbarzadeh A,

Meitali KB, Pinheiro AAM. Condition factor and
carapace width versus wet weight relationship in the blue
swimming crab Portunus segnis, AB. 2015; 65:87-99.

23. Oluwatoyin A, Akintade A, Clarke EK, Victor. A Study

24, Ortiz-Leon HIJ,

of Length - Weight Relationship and Condition Factor of
West African Blue Crab Allinectus pallidus) from Ojo
Creck, Lagos, Nigeria, AJRC. 2013; 1(3):102-114.
Jesus-Navarrete A, Cordero ES.
Distribucion Espacial y Temporal del
Cangrejo Callinectes sapidus (Decapoda: Portunidae) en
La Bahia de Chetumal, Quintana Roo, México. Rev. Biol.
Trop. 2007; 55:235-245.

25, Safaie M, Kiabi B, Pazooki J, Shokri MR. Growth

Parameters and Mortality Rates of The Blue Swimming
Crab, Portunus Segnis (Forskal, 1775) In Coastal Waters
of Persian Gulf and Gulf Of Oman, Iran. Indian J Fish.
2013; 60:9-13.

26. Sienes PMQ, Demian AW, Luz RR, Clint GA, Janet SE.

Genetic Diversity and The Discovery of A Putative
Cryptic Species Within A Valued Crab Fishery, Portunus
Pelagicus  (Linnaeus 1758), in  The Philippines.
Philippine Sci. Lett. 2014, 313-323.

27. Smith KD, Hall NG, de Lestang S, Potter IC. Potential

28. Sturges

bias in estimates of the size of maturity of crabs derived
from trap samples. ICES Journal of Marine Science.
2004; 61:906-912.

AH. J of the American Sta Ass.
21(153):65-66.

1926;

29. Thirunavukkarasu N, Shanmugam A. Length-Weight and

30.

~ bBe8 ~

Width-Weight Relationships of Mud Crab Scylla
tranguebarica (Fabricius, 1798), Euro Jour. of App Sci.
2011: 3(2):67-70

Tito DO, Alanano PJ. Some Aspects of Fishries and
Biology of Spanner Crab (Ranina ranina, Lineaus) in
Maluso, Basilan Province, Phillipine, Mem. Fac. Fish.
Kagosima Univ. Special Issue. 2008, 40-48.




The frequency distribution of the length, gonad maturity
stages, sex ratio, length at first mature

ORIGINALITY REPORT

/s

SIMILARI

S Ay

TY INDEX INTERNET SOURCES PUBLICATIONS

1o

STUDENT PAPERS

PRIMARY S

OURCES

ojs.bilpublishing.com

Internet Source

T

scholar.unand.ac.id

Internet Source

(K

brill.com

Internet Source

T

ljcs.ro 1
Internet Source < %
ijeab.com < 1
Internet Source %
WWWw.enotes.com <’I
Internet Source %

Ofan Bosman. "Back Matter", Jurnal Kelautan <1
%

dan Perikanan Terapan (JKPT), 2019

Publication

6
8

www.gbif.org

Internet Source

<1%




n Submitted to LL DIKTI IX Turnitin Consortium <1 )
)
Part IV
Student Paper
jurnal.untirta.ac.id
JInternetSource <1 %
N Zolkhiflee, S Shuhaida, K Yahya. "Carapace <1 o
width-weight relationship and condition factor ’
of Austruca annulipes in mangroves of
Penang Island", IOP Conference Series: Earth
and Environmental Science, 2021
Publication
basicandappliedzoology.springeropen.com
Internet Source pp gy p g p <1 %
Shazia Rasheed, Javed Mustaquim. "Size at <1 y
sexual maturity, breeding season and ’
fecundity of three-spot swimming crab
Portunus sanguinolentus (Herbst, 1783)
(Decapoda, Brachyura, Portunidae) occurring
in the coastal waters of Karachi, Pakistan",
Fisheries Research, 2010
Publication
skippermeggs.com 1
Internet Source < %
WWW.ZSSIT.0r /1
Internet S%urce g < %




N Muchlis, Prihatiningsih, Y H Restiangsih. <1 o
"Biological characteristics of silver sillago ’
(Sillago sihama Forsskal) in Bombana Water,

South East Sulawesi", IOP Conference Series:
Earth and Environmental Science, 2021
Publication

S. Trevi, T.M. Uren Webster, S. Consuegra, C. <1 y
Garcia de Leaniz. "The benefits of the ’
microalgae Spirulina and Schizochytrium in
fish nutrition: a meta-analysis", Research
Square Platform LLC, 2022
Publication

Karsono Wagiyo, Tirtadanu Tirtadanu, Tri <1 o
Ernawati. "PERIKANAN DAN DINAMIKA
POPULASI RAJUNGAN (Portunus pelagicus
Linnaeus, 1758) DI TELUK JAKARTA", Jurnal
Penelitian Perikanan Indonesia, 2019
Publication

Panantharayil Sudhayam Shyne Anand, <1 o

Changaramkumarth Paran Balasubramanian,
Christina Lalramchhani, Akshaya Panigrahi et
al. "Comparison of mudcrab-based
brackishwater polyculture systems with
different finfish species combinations in
Sundarban, India", Aquaculture Research,
2018

Publication

researchlibrary.agric.wa.gov.au



Internet Source

<1%

Exclude quotes On

Exclude bibliography On

Exclude matches

Off



