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Abstract. Karangantu Archipelago Fisheries Port is one of the crab ﬁshina:enters in Banten Province. In
2017 Karangantu AFP was abl produce Crabs reaching 56,965 kg. This study aims to analyze the

catch per catch effort and the Maximum Sustainable Yield (MSY) of crab resources in the Karangantu
Archipelago fishing port. The data analysis method used to determine the catch effort per catch is CPUE
analysis and standardization of fishing gear. The results showed catch value per effort or resources of the
crabs CPUE (Catch Per Unit Effort) that landed in the Brondong island fishing port in 2008-2017
fluctuating with an average CPUE value of 5,074 kg/trip, based on the value of the optimal fishing effort
(fopt) 15,598 trips/year and the value of MSY 85,596 kg. The average utilization rate reaches 91% of the
total MSY obtained.
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Ehtroduction. Indonesian fisheries have the potential of large marine fish resources.
One of the potential of marine fisheries is crabs (Portunus pelagicus). Crabs are a type of
Crustacean that is popular within its community and they are spread in almost all
Indonesian waters (Ningrum et al 2015). Besides that, crab is a fishery commodity with a
high selling value, both as a local commodity and an export commodity (Prasetyo et al
2014). In Indonesia, crab is a fishery commodity that is exported mainly to the United
States of America, which reaches 60% of the total catch of crabs (Setiyowati 2016).
Problems that commonly occur in fisheries resource management are biological problems,
which can cause a decrease in fish resource stocks and a decrease in fishermen's income
(Yusfiandayani & Sobari 2017).

Karangantu Fisheries Port (AFP) located on the North Coast of Banten, is a type B
fishing port in Banten Province. Landed catch production is the largest compared to the
surrounding fishing ports, namely 93% (2,797 tons) in Serang City and Serang Regency
in 2013 (Hamzah et al 2016). The amount of catch production is said to be very
influential on the existing fishing industry. AFP Karangantu fisheries production in 2017
reached 2,293 tons (Karangantu AFP 2017). From the production there are 56.9 tons of
crab commodities landed by fishermen using various fishing gear such as, Gill Net,
Danish seine, Lift Net, Trammel Net, and Trap.

P. pelagicus is a high-economic fishery commodity that has been long sought
home and abroad; capitalized at a relatively high price (2.10-3.50 USD/kg of meat)
(Kurniasih et al 2016). P. pelagicus crabs are a type of fishermen's catch at Karangantu
AFP which has a high economic value compared to other fish species and is also one of
the export commodities. So that with the existing conditions, it will attract high attention
from fishermen to use or capture more crabs. However, the continuous arrests due to
ignorance of the phases of the biological development of the crab, resulted in decreased
recruitment rates (Santoso et al 2016; Kembaren et al 2018), so that the crabs, just as
any fish species, need to be carefully managed because they are renewable biological
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resources. But can experience depletion or extinction. Resources have limited abundance,
in accordance with the carrying capacity of their habitat (Tangke 2010).

Excessive use of fish resources is feared to affect the ecosystem as well as the
availability of fish stocks, especially crab commodities. One way to manage the P.
pelagicus fishery resources stock sustainability can be performed within various options,
including through the protection of essential habitats in the form of nurseries (Kurnia et
al 2014). Then there is a need to conduct a study to find out the number of crab stocks in
the sea, so later the results of the study can be used as a reference for determining the
optimafghumber or effort in using crab resources.

The purpose of this study was to analyze the catch per effort of capture (CPUE) of

P. pelagicus resources that were landed at Karangantu AFP, optimum fishing efforts and
MSY.
Material and Method. The present research was conducted at the Karangantu AFP,
Serang, Banten Province. Data collection started in 2008 and lasted until 2017 from the
Archipelago Fisheries Port (AFP) for crabs (P. pelagicus) which includes the number of
crab catches (P. pelagicus) and efforts made (trips). While the research methods used
were survey and descriptive method.

The data needed in the present study were primary and secondary data. Primary
data was obtained through interviews and direct observations covering the specifications
of the fishing gear unit, fishing methods, catches of several trips, fishing grounds.
Secondary data was obtained from fisheries production data at Karangantu AFP, Banten.

Data analysis. Data’s obtained were in the form of data amount of effort, annual
production data (catch) according to the type of fishing gear production data according to
the type of fish per fishing gear per year (for provinces), annual production data (catch)
for fish per district. Sustainable production data obtained was used as information
material to analyze MSY and F-Opt (Effort / Maximum Effort) for P. pelagicus crab
commodities, where data analysis was done through several stages, namely:

Analysis of fishing power index. Unit effort of number of fishing fleets with fishing gear
and certain times were converted into "boat-da$" (Tangke 2010). The standardization of
fishing gear into a standarff unit of standard fishing gear can be done as follows: the
standard capture tool used has the largest CPUE and has a value of capture power factor
(fishing power index, FP1) equal to 1. FPI values can be obtained through the following
equations (Gulland 1983):

G
CPUE;=— r=123,..P
fi
Cs
CPUE, = — s=1,23,..0Q
fs
ppp = VB 103k
L= CPUE, ‘T e
Where:
P = Standardized fishing gear
Q = Standard fishing gear
K = Type of fishing gear

CPUE, = Total catch (catch) per catch effort (effort) from r fishing gear that will be
standardized (tons/trip)

CPUE; = Total catch (catch) per catch effort (effort) from fishing gear s which is used as
a standard (ton/trip)

FPIi = Fishing power index of i capture devices (standardized and standard capture devices)

Analysis of standard effort. FPIi value is used to calculate the total standard effort with
the equation:
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n
E= Z FPLE,
i=1

Where:

E = Total effort or number of capture efforts from standardized fishing gear and
standard fishing gear (trip)

E = Effort from standardized fishing gear and standard fishing gear (trip)

ElSY and F opt analysis. Estimates of the potential of capture fisheries resources are
based on the number of fish catches landed in an area and variations in fishing gear per
trip. The €Wimation procedure was carried out by the Schaefer (1954) model. Calculation
of CPUE (catch per unit effort) aims to determine the value of the catch rate of fishing
efforts based on the distribution of catches to effort, (Rahmawati et al 2013) with the
equation:

Catch,
CPUE, =

,n=1,23 .M
n
Where:
CPUE, = Total catch per effort that has been standardized in year n (tons/trip)
Catch = Total catch in year n (tons)
En = Total effort or the number of catch attempts from standardized fishing gear with
standard fishing gear in year n (trip)
Schaefer model. The Maximum Sustainable Yield (MSY) can be estimated from the
following input data:

f(i) =yearefforti,i=1,2,..,n
Y /f = catch (in weight) per unit effort in year i.

The simplest way to express catch per unit of effort (Y / f) as a function rather
than effort (f) is the linear model suggested by Schaefer (1954). MSY and F-Opt for

Schaefer's model (1954) are:
2

MSYy = 2
"~ 4b
—a
F(Opt) = —
(Opt) T
Where:
a = Intercept
b = Slope

Values a and b are obtained by analyzing the effort-standard as a free variable (X)
and the CPUEi value = Yi / Fi as a non-free variable (Y) so that the obtained equation is:

Y=a +bx,or%= a+b'f@if fD < ~(3)

Determining the utilization rate of the catch was calculated using the following
formula (Simanungkalit 2007 in Cahyani et al 2013):

h
0
sy X 100%

Utilization Level =

Results and Discussion. Judging from the existing data the most dominant fishing gear
in the number of crab production is Gil net, foll§Ekd by Trap and Danish seine. Data on
P. pelagicus crabs production at Karangantu AFP can be seen in Table 1.
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Catch per unit effort. CPUE was obtained from periodic data (time series) from
production and fishing efforts to estimate biological parameters and technological
parameters of the bioeconomic model. After standardization of fishing gears, the
standard fishing gear is Danish seine. The standard CPUE value can be seen in Table 2.

Table 2
CPUE value

Year Production (kg) Standard effort (Trip) Standard CPUE (kg/Trip)
2008 83.090 9.994 8,314
2009 79.203 12.809 6,183
2010 70.998 24.239 2,929
2011 63.554 21.133 3,007
2012 79.301 22.426 3,536
2013 74.595 19.056 3,915
2014 57.546 15.135 3,802
2015 99.512 14.206 7,005
2016 117.815 14.796 7,963
2017 56.965 13.947 4,084
Total 782.579 167.741 50,739
Average 78.258 16.774 5,074

Source: Karangantu AFP fisheries production data 2017.

The highest CPUE occurred in 2008 amounting 8.3 kg/trip, this happened because in
2008 the catch obtained was 83,090 kg with fishing effort of 9,994 trips, while the lowest
CPUE occurred in 2010 amounting to 2.9 kg/unit, this happened because in 2010 the
catch was 70,998 kg with a fishing effort of 24,239 units. The CPUE of P. pelagicus crab
resources landed in the Karangantu Archipelago Fisheries Port within 10 years (2008-
2017) experienced fluctuations in increase and decrease as shown in Figure 1 and Figure 2.
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Figure 1. Production and effort relations.
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Figure 2. CPUE and effort relations.

Based on the regression analysis between effort and CPUE the intercept value (a) =
10.9749 and the slope value (b) = -0.0004 was obtained. From these results the
optimum effort value (fopt) and maximum potential (MSY) can be obtained.

Maximum fishing effort (fopt) is the amount of fishing effort carried out by the
arresting unit, in order to obtain maximum catch without damaging the sustainability of
fisheries resources in the [{fters. After calculation, the optimum capture effort (fopt)
value is 15,598 trips/year (Figure 3).
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Figure 3. The maximum sustainable yield (MSY) for Portunus pelagicus.

The maximum sustainable yield (MSY) is the amount of fish that can be captured
continuously from a resource without affecting the sustainability of the fish stock. MSY is
used to find out the fish resources used, to determine the level of resource utilization by
estimating the fluctuations in the abundance of a type of fish and describing fish biomass
in waters. The MSY value obtained was 85,596 kg (Figure 3). This value is a limit where
fish resources can still be utilized without disturbing its sustainability. By knowing the
optimum fishing effort value and MSY value, the average utilization rate from 2008 to
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2017 is 91%. This means that fishing efforts have exceeded the sustainable potential
that should be allowed to be captured, which according to Bafagih (2014), the use of
fisheridflresources above 80% does not support the sustainability of these resources.

Based on the production data and the number of trips in the Karangantu AFP, the
data shows that there are years where the value of production and the number of trips
have exceeded the MSY limit and the optimal effort (Fopt). For example, from 2010 to
2013 the level of utilization or effort (trip) in utilizing crab resources exceeds optimal
effort so that the yield on the production is less than in the years before and after, where
the level of utilization or effort carried out is still below optimal line of effort (Fopt)
(Figure 4).
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Figure 4. Production and crab catch effort in the period of 2008-2017.

Conclusions. The MSY of P. pelagicus crab resources according to the Schaefer's
analysis was 85,596 kg/year with optimal efforts of 15,598 trips. When compared with
the available data, the P. pelagicus crab resources looks like has been overfished since
2010. This is evidenced by the high amount of effort but does not produce a high amount
of production or yield. Therefore the Portunus pelagicus utilization management need to
be regulated and closely monitored, so that these resources can be utilized sustainably.

References

Bafagih A., 2014 [Analysis of the potential of small pelagic fisheries in Ternate City].
AGRIKAN-UMMU Journal Ternate 7(1):87-94. [In Indonesian].

Gulland 1. A., 1983 Fish stock assessment: Manual of basic methods. Food and
Agriculture Organization of The United Nations, Rome, John Wiley & Sons,
Singapore, 223 p.

Hamzah, Asep, Pane A. B., Lubis E., Solihin 1., 2016 [Superior fish potential as Raw
Materials of Processing Industry in the Karangantu Archipelagic Fishing Port].
Marine Fisheries 6(1):45-58. [In Indonesian].

Kembaren, Duranta D., Surahman A., 2018 [Structure of size and population biology of
blue swimming crabs (Portunus pelagicus Linnaeus, 1758)]. Journal of Indonesian
Fisheries Research 24(1):51-60. [In Indonesian].

Kurnia, Rahmat, Boer M., 2014 [Biology of the Portunus Pelagicus crab population and
the characteristics of its essential habitat, as an initial effort to protect in East
Lampung]. Journal of Indonesian Agricultural Sciences 19(1):22-28. [In
Indonesian].

Kurniasih A., Irnawati R., Susanto A., 2016 [The escape gap effectiveness of collapsible
trap to catch swimming crab (Portunus pelagicus) in Banten Bay]. Jurnal Perikanan
dan Kelautan 6(2):95-103. [In Indonesian].

Ningrum, Pristya V., Ghofar A., Ain C., 2015 [Some aspects of Portunus pelagicus
fisheries biology in flowering waters and its surroundings in Betahwalang waters and

AACL Bioflux, 2019, Volume 12, Issue 2. 616
http:/www.bioflux.com.ro/aacl




surroundings]. Saintek Fisheries: Indonesian Journal of Fisheries Science and
Technology 11(1):62-71. [In Indonesian].

Prasetyo, Dwi G., Fitri A. D. P., Yulianto T., 2014 [Analysis of the crab catching area
(Portunus pelagicus) based on differences in the depth of the waters with mini
trawls in Demak waters]. Journal of Fisheries Resources Utilization Management and
Technology 3(3):257-266. [In Indonesian].

Rahmawati M., Fitri A. D. P., Wijayanto D., 2013 [Analysis of catch per unit effort and the
pattern of anchovies (Stolephorus spp.) fishing season in Pemalang waters].
Journal of Fisheries Resources Utilization Management and Technology 2(3):213-
222. [In Indonesian].

Santoso D., Karnan, Japa L., Raksun, 2016 Karakteristik Bioekologi Rajungan (Portunus
Pelagicus) Di Perairan Dusun Ujung Lombok Timur. Jurnal Biologi Tropis 16(2):94-
105.

Schaefer M. B., 1954 Some aspects of the dynamics of populations, important for the
management of the commercial marine fisheries. Inter-American Tropical Tuna
Commission Bulletin 1:27-56.

Setiyowati D., 2016 [Study of stork crabs (Portunus pelagicus) in the waters of the Java
Sea, Jepara Regency]. Journal of Pharmacy 7(1):84-97. [In Indonesian].

Tangke U., 2010 [Analysis of the potential and level of utilization of Pompano
(Carangidae sp) resources in the waters of the Flores Sea in South Sulawesi
Province]. Agrikan: Journal of Agribusiness Fisheries 3(2):31-38. [In Indonesian].

Yusfiandayani R., Sobari M. P., 2017 Biotechnical aspects of crab resource use in the
waters of Banten Bay. Journal of Fisheries and Marine Technology 2(1):71-78.

*** Karangantu Archipelago Fisheries Port, 2017 Karangantu AFP Fisheries Production
Data.

Received: 22 March 2019. Accepted: 22 April 2019. Published online: 29 April 2019.

Authors:

Yaser Krisnafi, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: yaser_buda@yahoo.com

Yusrizal, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology, Indonesia,
Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: buyung_trc@yahoo.co.id

Sugianto Halim, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: sugianto.halim@ymail.com

Heru Santoso, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: herustp_jkt@yahoo.com

Suharto, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology, Indonesia,
Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: suhartoxvi@gmailcom

Ali Syamsudin Waluyo, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing
Technology, Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: alisamwal@yahoo.com

Afriana Kusdinar, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: afridinar@gmail.com

Sopiyan Danapraja, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: sopiyanraja@gmail.com

Figih Indra Pickassa, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: figihip@yahoo.com

Safingi Alamsah, Jakarta Fisheries University, Faculty Fishing Technology, Department Fishing Technology,
Indonesia, Jakarta, Pasar Minggu 12520, St. AUP 01, e-mail: alamsah.fl97 @gmail.com

Zein Rokhman Fadly, Department of Marine Affairs and Fisheries East Kutai, East Borneo, Indonesia, East
Borneo, East Kutai 75683, St. Sosial 01, e-mail: zeinrfadly.ft@gmail.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Krisnafi Y., Yusrizal, Halim S., Santoso H., Suharto, Waluyo A. S., Kusdinar A., Danapraja S., Pickassa F. 1.,
Alamsah S., Fadly Z. R., 2019 CPUE analysis of crab resources in Karangantu, Serang Banten, Indonesia. AACL
Bioflux 12(2):610-617.

AACL Bioflux, 2019, Volume 12, Issue 2. 617
http:/www.bioflux.com.ro/aacl




CPUE analysis of crab resources in Karangantu, Serang Banten,
Indonesia. Pickassa,

ORIGINALITY REPORT

10, 8.« 3 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Rutgers University, New 20/
Brunswick °
Student Paper
WWW.i0-bas.b

Internet Source g 2%

Submitted to Yeungnam University 1
Student Paper 0%

www.bioflux.com.ro ']
Internet Source %

A Fadhilah, YY Lorenza, R Leidonald, RF 1

%

Siregar. "Bioeconomic analysis of mackerel
(Rastrelliger spp) in the Belawan Gabion
Ocean Fishing Port, North Sumatra Province",
|OP Conference Series: Earth and
Environmental Science, 2021

Publication

henrikmadsen.org <1 o
0

Internet Source

www.neliti.com



Internet Source

<1%

n Meuthia Maharani Kanedi, Priyanto Rahardjo, <'I o
Mira Maulita. "ASPEK BIOLOGI RAJUNGAN °
(Portunus pelagicus) DI PESISIR KABUPATEN
LAMPUNG TIMUR, PROVINSI LAMPUNG",

Buletin Jalanidhitah Sarva Jivitam, 2020
Publication
www.globalscientificjournal.com

n Internet S%urce J <1 %
www.wildlifebiology.com

Internet Source gy <1 %
eprints.port.ac.uk

IntFe)rnet Sourge <1 %

aruda.ristekbrin.go.id

%ternet Source g <1 %
irep.iium.edu.m

InterIr?et Source y <1 %

Nipa Kulanujaree, Krishna R Salin, Pavarot <1 y
Noranarttragoon, Amararatne Yakupitiyage. ’
"The Transition from Unregulated to
Regulated Fishing in Thailand", Sustainability,

2020
Publication
mafiadoc.com
Internet Source <1 %




Exclude quotes On Exclude matches Off

Exclude bibliography On



