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ynamics Population Of Skipjack (Katsuwonus
Pelamis) In Makassar Strait Water, South
Sulawesi, Indonesia

Elsa Mallawa, Achmar Mallawa, Faisal Amir

Abstract: Skipjack
fishing gear, so as

Sulawesi. The number of samples used was 3811fish with a total length

Skipjack in the Makassar Strait Waters consists of three age groups where

54.2067 cm respectively and the infin
0.5910 year respectively. The rate of total mortality (Z) was O

ranie from 29.1 to 67 cm. The results showed that fish

Katsuwonus pelamis) is an important commodity which is exploited by fishemman gmughout the year using various types of
?ct&d the pressure on fish populations is very high and will disrupt the sustainability of

size of fish caught. This study aims to determine some parameters of population dynamics of Skipjack su

mortality, the rate of exploitation, and yield per recruits was conducted on September 2015 — February 2016 in the Makassar

lation indicted bye the small
s age group, growth rate, fishing
%it Waters, South

ulations of
verage length of 1%, 2°™, 3" were 35.3507 cm, 44%1 cm, and

length, growth rate, and age where length of fish equal to zero were 108.1864 cm, 0.4489 per year and -
per year, natural mortality (M) was 0.13 per year, fishing mortality was 0.83 per

year and the rate of exploitation (E) was 0.86 per year and the yield per recruitment (Y/R) was 0.1270 g/recruitment.

Index Terms: Skipjack, Dynamics population, Makassar Strait Water

*

1 INTRODWSTION

Skipjack atsuwonus pelamis) is an important fishery
commodity in Indonesian Fishery Management Area — 713
waters (Flores Sea, Bali Sea, Gulf Bone and Makassar Strait
waters). In these fishing area skEjack is exploited by
fishermen throughout the year by using various types of
fishing gear such as pole and line, hand line, trolling line,
purse seine and drift surface gill nets, and it is mentioned that
the pressure on fish populations is very high and will disrupt
the sustainability of this resources indicated by the small size
of the fish caught and declining catch per unit effort. In the
reason of sustainability of skipjack population the rational
utilization must be practiced, therefore the data and
information about biological population and population
dynamic of skipjack are very important to know. A lot of study
about biological population and population dynamic of skipjack
have been done by several researcher such as Fadhillah
(2011) [18], Baso (2012) [5], Mallawa et. al (2012) [14] in Bone
Gulf waters, Samad (2002) [19], Fidyatul (2011) [7], Mallawa et
al (2013) [15] at Flores Sea waters, and Djafar (1991),
Hasmini (2003) Andriani (2012) [2], Agus (2012) [3] and
Mallawa et al (2014) [16] at Makassar Strait waters.
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2M oDS

This study was conducted for 6 (six) months, namely from
September 2015 - February 2016 in the Strait of Makassar,
South Sulawesi. Data is collected on the area Pangkep, Barru,
Pare-Pare, and Pinrang. Location of the study are presented
in Figure 1.

T

Lipeng Pasdang

Figure 1. Location of the study in Strait of Makassar Waters

2.1 Collect of data

In this research Stratified Random Sampling have been used
to collect data. The fish length sampl@&lwas collected from the
fishermen who used different kinds of fishing gear such as
purse seine, hand line, trolling line, and drift surface gill net,
and a lot of fishing base.

2.2 Analysis Data

1. Age Group
The number of age group (cohort) and the average length for

each group age were estimated by difference logarithmic
method of Battacharya (Sparre et al, 1999) [20].

2. Growth Rate

The rate of wth value was estimated using equation

proposed by Von Bertalanffy (Sparre and Venema, 1999) [20]
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as follows:
Lt= Leo[1-™"")

Where:

Lt = length of fish at time t (years),
L=e = Infinity Length (cm),

K = growth rate coefficient (per year)

The value of infinity length and growth rate coefficient was
calculated by Ford and Walford method, as follows

ﬁ+ﬂt}=a+bL(t)

where:
a=L=(1—-b)andb =exp (-K At),
then K = -(1/At) In b and L= = a/(1-b)

and t, was determined using formula of Pauly (1980) [17], as
follows:

Fogg (o) = -0.3922 - 0.2752 (Log L=) - 1,038 (Log K)

Where:
to = theoretical age of the fish at the time of a length equal to
zero (years)

3. Mortality

Pural Mortality
atural mortality rate (M) was calculated using the Emphirical
formula of Pauly (1980) [17] as follows:

M =0.8Exp(-0,152 —ﬂ?g (Ln L=) + 0,6543 (Ln K) + 0,4634
(Ln T°C))

Where:

M = natural mortality rate (per year)

L=e = Infinity Length (cm)

K = coefficient of growth rate (per year)

T = average temperature of the water (°C)

Total Mo
The rate of total mortality (Z) was calculated using the formula
of Beverton and Holt (Sparre and Venema, 1999) [20].

Loo—L

=Khir

pere:

= total mortality rate (per year)

L = The average length of fish caught (cm)

L '= Length of the smallest of fish are caught in full (cm)

Fishing Mortality q
Mortality rate of fishing (F) estimated using the equation:

F=Z-M
Rate of exploitation
As for the rate of exploitation (E) estimated using the equation

Beverton and Holt (Sparre and Venema, 1999) [20], as follows
E= =

ISSN 2277-8616

geld Per Rekuitment
leld Per Recruitment (Y / R), known from the equation
Beverton and Holt (Sparre and Venema, 1999) [20], namely:
v N 3v* U*
1+m 1+2m 1+3m

Yo =EU™ [1

Where:
Le

T L=

=1

1—-E

™= MK

Explanation:

E =rate of exploitation (per year)

Lc = length of the smallest fish that have been caught = 50%
(cm)

M = natural mortality rate (per year)

K = coefficient growth rate (per year)

3. RESULT AND DISCUSSION

3.1 Age Group

The number of fish was measured is 3811 fish where the
smallest fish was 29.1 cm of length and the biggest fish was
67 cm of length. The plotted between the frequency of fish of
classes of length and length of the middle length class
produce histograms with three peaks as shown in figure 2.
Figure 2 described that there are three age classes in yield
capture of fishermen in Makassar Strait waters. Andriani
(2012) [2]. Agus (2012) [3] and Mallawa et(2014) [16] also
found that skipjack captured by fishermen In Makassar Strait
waters consist of three classes age. It is also shown that the
distribution of length frequency not in normal distribution so
the data must be normalized.

1600
1400
1200
1000
800 -

600

400

200

0

295 355 415 47.5 53,5 59.5 655

m Field Data

M Data Processed

Frequency

Middle Class

Figure 2. Histogram of length frequency of the classes of
length of the fish that has not been normalized and has been
normalized

Based on the histograms above (Figure 2) it is found that the
number of length frequency of each length classes was not
similar where the fishes 34 — 37 cm of length was dominantly,
and the smallest one was the fishes 64-67 cm of length.
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Hasmini (2003) reported that length range of fish captured by
fishermen at North part of Makassar Strait waters was 14 — 74
cm and dominated by skipjack 55 — 62 cm of length. Andriani
(2012) [2] described the skipjack captured by fishermen in
Makassar Strait waters had length range and dominant length
14 — 82 cm and 29 — 32 cm respectively. Qarimah (2013) [21]
reported that,length range and dominant length of skipjack
captured by fishermen were 14 — 77 cm and 44 47 cm
respectively, while Mallawa et al (2014) [16] reported that
length range and dominant length of skipjack captured by
fishermen in South part of Makassar Strait waters were 27 —
77.5 cm and 32.5 — 37.5 cm respectively. The average length
of 1%2™ 3“ classes age were 35.3507 cm, 44.7361 and
54.2067 respectively as shown in Table 3 and Fig 3.

Table 3. Length range and the average length of each age
group of skipjack in the Makassar Strait waters.

Long range Relative Age A\.reri:gie\rilgﬂglth of MNumber
(Cm) (Years) (Cm) of Fish
28 — 40 1 35.3507 2739
40 - 49 2 44.7361 463
49 - 67 3 54.2067 636
3
L1= 353507 cm L3 = 54.2067 cm
2
1 =—4—Cohort 1
=i—Cohort 2
0
Cohort 3
0 100
-1
) L2=44 7361 cm

Figure 3. Mapping the Middle Cla Value (x) and Difference
of Natural logarithm of length Frequency of Skipjack
(Katsuwonus pelamis) in Makassar Strait waters

Qorimah (2014) [20] explained that the average length of
1% 2™ 3" age classes were 23.613 cm, 46.125 cm, and 64,041
cm respectively. Rezkika (2011) [18] described that in the Gulf
of Bone waters average length of 1¥,2,and 3" age classes
were 26.10 cm, 53.51 cm, and 74.94 cm respectively while
Baso (2013) [5] showed that the average length of 1% 2™ and
3" age classes were 37 cm, 51 ¢cm, and 61 cm respectively.
And 64.13 cm in third year Fidyatul (2013) [7] described that
the skipjack at Flores Sea waters had average length 30.72
cm in the first year, 51.23 cm in second year and, 63.13 cmin
third year. Coan (2000) [6] reported that skipjack at East
Pacific Ocean can reach 31 cm of average length in first year,
51 c¢m in second year and, 64 cm in third year Andrade and
Kanis (2003) [4] explained that skipjack had 43 cm of length in
the 1%'year age and 64 cm of length in the 4" year age.

.2 Growth Rate
The value of parameters of Von Bertalanffy growth equation
was obtained by using Ford and Iford method and Pauly
method. It Is found that the infinity length (L=) was 108.1864

ISSN 2277-8616

cm, growth rate coefficient (K) was 0.4489 yearly, and
theoretical length of fish at zero ago (t,) was -0.5910 year.
Those values explained that the skipjack in Makassar Strait
can reached about 108.19 cm of maximum length, and grows
slowly (Figure 4). Qorimah (2013) [21] reported that infinity
length, growth rate and to of skipjack at Strait of Makassar
waters were 112.70 , 0.31 yearly, and -0.363 year
respectively. Mallawa et al (2014) [16] described that the
infinity length, growth rate and to of skipjack in South part of
Makassar Strait waters were 82 - 107 cm, 0.34 - 0.45 yearly
and -0.875 until -1.26 year depend on fishing season. Gartnert
et al (2008) [8] explained that at East Atlantic Ocean the
growth of skipjack varied according to fishing area and fishing
season. Mallawa et al (2012 and 2013) [14,15] showed that
the growth of skipjack in Bone Gulf waters and Flores Sea
waters varie according to fishing area and fishing season.

120

106
80
60
46—
20

Tl
LV A

-5 0 5 10

Long range (cm)

15 20
Age(Year)

25 30 35 40 45

Figure 4. Growth curve of Skipjack (Katsuwonus pelamis) in
3.3 The Mortality

the Makassar Strait. Waters

The result of calculation showed that the value 9 Total
Mortality (Z), Natural Mortality (M) and Fishing Mortality (F)
were 0.97, 0.13 and, 0.83 pectively while Qorimah (2013)
[21] reported that the value of Total Mortality, Natural Mortality
and Fishing Morality were 0.647, 0.214 and, 0.434
respectively. Rezkikl(2011) [18] reported that in the Bone Gulf
waters the value of Total Mortality, Natural Mortality and
Fishing Mortality were 0.61, 0.41 and 0.20 respectively.
Fidyatul (2013) [7] showed (@@t in the Flores Sea total mortality
of skipjack was 1.8273, g&jural mortality was 0.5972 and
fishing mortality was 1.2301. Mallawa et al (2014) [16]
explained that the wvariability of monrtality caused by
oceanography condition such as sea surface temperature,
availability of food, predation intensity and fishing intensity.

3.4 Rate of Exploitation

In this research the rate of exploitation was 0.8606. Mallawa et
al (2012) [14] lained that the exploitation rate is
categorized high if E > 0.5. The high value of exploitation rate
also found by Qorimah (2013) [21] on skipjack population in
Makassar Strait waters (E=0.670) and Fidyatul (2013) [7] on
skipjack population in Flores Sea waters (E=0.6732) while
Rezkika contrary found that the exploitation rate of skipjack in
south part of Bone Gulf waters was not to high (E=0.33).

3.5 Yield per Recruitment
In this research the value of actual Y/R obtained was 0.1270,
less than optimal value of Y/R 0.15 (See figure 5). Based on
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the figure 5 that if we intent to keep the skipjack population in
equilibrium condition (Y/R optimal), the rate of exploitation of
skipjack population must be decrefBed. Qorimah (2013) [21]
at the same fishing area found that actual Y/R and optimal Y/R
were 0.3198 and 0.3299 respectively. Fidyatul n013) [7]
showed that in the Flores Sea waters the value of actual Y/R
and optimal Y/R were 0.078 0.0975 respectively while
Rezkika (2011) [18] found that actual Y/R and optimal Y/R of
skipjack population in Bone Gulf waters were 0.3} and 0.33
respectively. The estimated value of Z, M, F and E in this study
are presented in Table 4.

Table 4. Value of Mortality and Rate of Exploitation of Skipjack
(Katsuwonus pelamis) in the Makassar Strait waters.

Estimated Value
(per year)

Population Parameter Water of Makassar Strait, South

Sulawesi, Indonesia

Elsa (2016)
gtal mortality (Z) 0.9652
MNatural mortality (M) 0.1346
Fishing mortality (F) 0.8306
The rate of exploitation (E) 0,8606

Sources: Primary data are processed

Based on the Table 4 above that the role of natural mortality in
total mortality is very small, otherwise the role of fishing
mortality is very large.

_ 02

&= Y/RSkr=0.1270
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Figure 5. Relationship Yield Curve per Recruitment (Y /R)
Against Exploitation rate value (E) Skipjack in the Strait of
Makassar, South Sulawesi, Indonesia.

4 CONCLUSION 3

Based on the results of a study of some of the parameters of
population dynamics of skipjack (Katsuwonus pelamis) in the
Makassar Silit can be summarized as follows: The population
of skipjack in Makassar Strait waters consist of three age
classes, dominated by small fishes, grows slowly, and tend be
decreasing. The values of population dynamic parameter were
not to difference with the population of skipjack in certain
fishing area,, and population dynamic of skipjack in Makassar
Strait water affected mostly by fishing mortality. To maintain the
population of skipjack in equilibrium condition the number
(biomass) of fishes recruited must be increasing by decreasing
of exploitation rate

ISSN 2277-8616

ACKNOWLEDGMENT

The authors wish to thank Faculty of Marine and Fishery in
Hasanuddin University . This work was supported in part by a
grant from BPPDN Research Scholarship, DIKTI.

REFERENCES

[1] Adam, M.S. and J.R. Sibert, 2002. Population dynamics
and movement of skipjack (Katsuwonus pelamis) in the
Maldivian fishery: analysis of tagging the data from an
advection-diffusion-reaction models. J. Aquat. Living
resource. Elsevier 15: 13-23.

[2] Adriani A. N, 2013. Study of Some Aspects of Population
Dynamics and Exploitation Level Skipjack (Katsuwonus
pelamis) in the waters of Barru, Makassar, South
Sulawesi. 83p.

[3] Agus, N.A., 2012. Study of Some Aspects of Population
Dynamics and Exploitation Level Skipjack (Katsuwonus
pelamis) in the waters of Barru, South Sulawesi,
Makassar.83 it.

[4] Andrade, H.A and Campos, R.O., 2002. Allometry
coefficient variation of the length-weight relationship of
skipjack tuna (Katsuwonus pelamis) caught in the
Southwest South Atlantic. Fisheries Research 56 (2): 307
-312.

[5] Baso, S. H., 2010. Effectiveness Against Type Feed Live
Capture Device Catch On Pole and Line Around Gulf
waters Bone, Luwu. Research Report, Makassar. 61p.

[6] Coan, A.L..Jr, 2000. California's living marine resources
and their utilization eastern Pacific skipjack. NOAA /
NMFS Southwest Fisheries Science Center, Califomia,
USA. 10p

[7] Fidyatul,M.T., 2013. Estimation of some parameters of
population dynamics of skipjack ( Katsuwonus pelamis ) in
the waters of Bulukumba South Sulawesi, Makassar 53
hal..

[8] Gartner, D., A.D. De Molina, J. Ariz, R. and R. Pianet
Hallier, 2008. Variability of the growth parameters of
skipjack (Katsuwonus pelamis) Among areas in the
eastern Atlantic.: Analyzing the data from tagging within a
meta-analysis approach. Aquatic Living Resources, 21:
349-356

[9] Hoyle, S, P. Klieber, N. Davies, A. Lagley and J. Hampton,
2011. Stock assessment of skipjack in the western and
central Pacific Ocean.WCPFC-SCT-2011 / SA-MP-04.

[10] Kirby, D.S., Husa, G, Lehodey,P and Hart, P.J.B., 2003. An
individual based model for the spatial population dynamic
of Pacific skipjack tuna (Katsuwonus pelamis) model
structure. Working paper of 16" meeting of the standing
comitte on the tuna and billifish. Oceanic Fisheries
Programme, NoumeA, New Caledonia, 30 p.

[11] Koya, K.P.S, K.K. Joshi, E.M. Abdussamad, P. and M.
Rohit Sebastine, 2012. Fishery, biology and stock
structure of skipjack (Katsuwonus pelamis), exploited from

45

IJSTR@2016
www.ijstr.org




INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 5, ISSUE 04, APRIL 2016 ISSN 2277-8616

Indian Waters. Indian J.Fish, 59 (2): 39-47

[12] Mallawa, A., 2012. Aspects of fishing and Catch Per Unit
Effort of Skipjack in Luwu waters, Bone Bay. Proceedings
of the National Seminar on Fisheries and Marine
Research UGM 2012. Yogyakarta. It 325-377p

[13] Mallawa, A., Budimawan, Musbir, Amir F., 2011. The
models of population dynamics and prediction of the
stock. Module Master Program of Fisheries PPs
Hasanuddin University, 365 p.

[14] Mallawa, A., Musbir, F. Amir and A.A., Marimba, 2012.
Seudy on Sustainable Use of Skipjack Resources in the
Gulf Bone waters. . Research Report, Hasanuddin
University, Makassar. 196 p

[15] Mallawa,A., Amir, F. Musbir, Z. Mukti., 2013. Research on
Biological population and fishery aspect of skipjack
(Katsuwonus pelamis) in Flores Sea Waters. Research
Report, Hasanuddin University, Makassar. 207 p.

[16] Mallawa,A., Amir, F. and Sitepu F., 2014. Research on
Biological population and fishery aspect of skipjack
(Katsuwonus pelamis) in Makassar Strait waters.
Research Report, Hasanuddin University, Makassar. 294

p.

[17] Pauly, D. 1980. A Section of Simple Method for the
Assessment Tropical Fish Stock. FAO. Fish Tech. New
York

[18] Rezkika, F.S., 2011. Estimation of some parameters of
population dynamics of skipjack (Katsuwonus pelamis) in
the waters of the Gulf of Bone, Luwu. Research Report.
47 p.

[19] Samad, D., 2002. Study some of the parameters of
population dynamics of skipjack (Katsuwonus pelamis)
were caught in the waters of the Strait of Makassar .
Research Report, Makassar. 79 p.

[20] Sparre, P, E. Ursin and S.C. Venema, 1999. Introduction
to tropical fish stock assessment. Part |. Manual. FAO,
Rome. 337 p.

[21] Qarimah, A. 2013. Estimation of some parameters of
population dynamics of skipjack (Katsuwonus pelamis) in
the waters of the town of Pare -Pare, South Sulawesi, 60

p.

IJSTR@2016
www.ijstr.org




IENTIFIC_TECHNOLOGY_RESEARCH_VOLUME_5,_ISSUE_04,_A...

ORIGINALITY REPORT

17% 154 22% 8

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1

A Mallawa, F Amir, | Halid, E Mallawa. "Stock
condition evaluation by length base
assessment: Case yellowfin tuna (Thunnus
albacares) in Bone Bay waters", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

2%

)

Submitted to Fiji National University

Student Paper

2%

e

WWW.scribd.com

Internet Source

2%

-~

jifro.ir

Internet Source

2%

o

U Tangke, R Laisouw, A Talib, Azis Husen, R
Kota, W A Z Umagap. "Population dynamics of
eastern little tuna (Euthynnus affinis) in
Ternate Waters", IOP Conference Series: Earth
and Environmental Science, 2021

Publication

T




A Ahmad, A N Susanto, Y ] Hamisi.
"Population structure of Indian scad fish
(Decapterus russelli) that was landed at the
Nusantara Fishing Port of Ternate, North
Maluku, Indonesia", IOP Conference Series:
Earth and Environmental Science, 2021

Publication

T

Www.jurnalpertanianumpar.com

Internet Source

T

A R S Putri, M Zainuddin. " Impact of Climate
Changes on Skipjack tuna () catch during
May-July in the Makassar Strait ", IOP
Conference Series: Earth and Environmental
Science, 2019

Publication

T

ijstr.org

Internet Source

T

—
o

Suwarni, Moh Tauhid Umar, Sri Ramayani M.

"Population dynamics of sailfin catfish
(pterygoplichthys sp. Hancock, 1828) in
sidenreng lake water, Sidenreng Rappang
District, South Sulawesi", IOP Conference

Series: Earth and Environmental Science, 2021

Publication

T

G Bintoro, T D Lelono, D P Ningtyas. "
Biological aspect of mackerel scad ( Cuvier,

1833) in Prigi waters Trenggalek Regency East

T



Java Indonesia ", IOP Conference Series: Earth
and Environmental Science, 2020

Publication

—
N

sportdocbox.com

Internet Source

(K

—
W

Submitted to Universitas Teuku Umar
Student Paper

T

B

Submitted to University of College Cork

Student Paper

T

—
Ul

Mutiara, ] Tresnati, D Yanuarita, [rmawati, |
Yasir, A Yanti, P Y Rahmani, R Aprianto, A
Tuwo. "Urgent need for sustainable fishing of
Blue-barred Parrotfish Scarus ghobban
(Forsskal, 1775) in Wallace Line, Spermonde
Islands, Makassar Strait, Indonesia", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

(K

Submitted to Universitas Brawijaya
Student Paper

(K

Submitted to Universitas Borneo Tarakan <1
Student Paper 0%
Submitted to Universiti Malaysia Terengganu <1 o

UMT

Student Paper




Jiang, W. S., Y. P. Zhao, W. Y. Wang, J. X. Yang,
and X. Y. Chen. "Length-weight relationship
and biological data of a threatened fish,
Ptychobarbus chungtienensis (Tsao, 1964) in
Bita Lake of Shangri-La, Yunnan, China",
Journal of Applied Ichthyology, 2013.

Publication

<1%

N
o

journal.ipb.ac.id

Internet Source

<1%

B
—

L. A. F. Mateus, M. Petrere Jr.. "Age, growth
and yield per recruit analysis of the pintado
Pseudoplatystoma corruscans (Agassiz, 1829)
in the Cuiaba River basin, Pantanal
Matogrossense, Brazil", Brazilian Journal of
Biology, 2004

Publication

<1%

R Sala, R Bawole, F Runtuboi, Mudjirahayu, | A
Wopi, ] Budisetiawan, Irwanto. " Population
dynamics of the yellowstripe scad ( Cuvier,
1833) and Indian mackerel ( Cuvier, 1816) in
the Wondama Bay Water, Indonesia ", IOP
Conference Series: Earth and Environmental
Science, 2018

Publication

<1%

Tirtadanu, Ali Suman, Umi Chodrijah, Beodeul
Kang, Chang-lk Zhang. "Stock assessment and
management implications of three lobster

<1%



species in Gunungkidul waters, Indonesia",
Ocean & Coastal Management, 2021

Publication

U Chodrijah, P Lestari, Prihatiningsih,
| . . <1w
Tirtadanu. "Growth estimates of pelagic
thresher shark (Alopias pelagicus Nakamura,
1935) in the Indian Ocean Southern Java
waters", IOP Conference Series: Earth and
Environmental Science, 2021
Publication
ejournal.upi.edu
IngernetSource p <1 %
A Mallawa, F Amir, Safruddin, E Mallawa. <1 o

Comparison of sustainability level of Skipjack
Tuna () purse seines operated inside and
outside FADs areas in the Makassar Strait
Waters, South Sulawesi Indonesia ", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

Exclude quotes On Exclude matches < 5 words

Exclude bibliography On



