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Short Communication

Small pelagic fisheries condition in North Sulawesi: A case study on traditional purse
seine practice in Likupang Village, Indonesia

Silvester Benny Pratasik”, Inggrid Akerina, Nego Elvis Bataragoa, Lefrand Manoppo

Fisheries Resources Management, Faculty of Fisheries and Marine Science, Sam Ratulangi University, JI. Kampus Bahu, Manado-95115, North Sulawesi, Indonesia.

Abstract: This study was conducted to know the impact of traditional purse seine fisheries in ~Asticle history:

Likupang village, North Minahasa Regency, North Sulawesi, on pelagic fish stocks of scad
Decapterus spp. by size at first maturity estimation. Samples were collected from the purse seine
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catch of Likupang fishermen. They were individually measured and dissected for maturity level
examinations. The results showed a wide size range in D. macarellus catch and high catch of
small individuals of D. macrosoma reflecting that traditional purse seiners in Likupang could
become potential fishing gear to deplete the stocks of scad. This situation makes the purse

seine fishermen have to adjust the mesh size to the fishing target.

Keywords: Size composition, D. macrosoma, D. macarellus, Maturity.

Introduction

Overfishing can occur when many small individuals
are caught, young individuals enter the fishing ground,
and efforts are maximized for fishing (Pauly, 1988).
Thus, knowledge on growth, length at maturity and
spawning season is crucial to detect when and at which
length the fish should be protected (Hunter et al.,
1992) or to explain the variation of the level of
population, such as estimation of fishing mortality,
population of cohorts, and population of spawning
stock (Karna and Panda, 2011) as well as to make
efforts to increase the amount of fish harvest (Das et
al., 1989).

Size composition of catches should represent
mature individuals, the highest catch of a cohort, and
reflects the conservation of big-sized mature
individuals (Froese, 2004). Size at first maturity is
important information for the proper management and
conservation of fish stocks, and the information is
very helpful to researchers and policymakers for the
preparation of very effective sustainable management
plans of fishery resources (Jennings et al., 1998;
Waddy and Aiken, 2005; Karna and Panda, 2011;
Nandikeswari, 2016; Peixoto et al., 2018). Size at first
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maturity (Lm) is the length at which 50% of the fish
have reached maturity and has been taken as a
reference point of minimum size and a useful index for
determining the size of the exploitable stock (Siegel
and Loeb, 1994; Jirapunpipat, 2008; Nadikeswari,
2016). It is related to the reproductive cycle of fishes
that can be seen through the seasonal development
changes in their gonads (Karlou-Riga and
Economidis, 1996; Gomiero et al., 2008) and
affected by the environmental changes particularly
temperature, photoperiod and food supply (Bagenal,
1978). Estimation of size at first maturity has been
used to let adult individuals spawn at least once or to
protect young individuals (Fontoura et al., 2009), and
can be employed as stock availability indicator and
applied for the determination of mesh size used in
fishing operation (Carlucci et al., 2006; Omar et al.,
2015).

Information on fish gonad maturity is required to
know the mature and immature fish ratio of a stock,
size or age at the first spawning, spawning time,
duration, and pattern etc. Change in fish gonad size is
expressed with gonad maturity level (Kordi, 2010).
Each fish species can reach first gonad maturity at
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Table 1. Fish gonad maturity level (Effendie, 2002).

Male

Small ovary up to % the length of the body cavity. It

The testis is small up to % the length of
the body cavity. It is whitish.

The ovary is about half the length of the body cavity.
It is orange, transculent, and oocyte cannot be seen

The testis is about % the length of the
body cavity. It is white and about
symmetrical.

The ovary is about 2/3 the length of the body cavity.
Ovary yellow-orange, oocyte appears. Ovary with
blood vessels on the surface. No transparent eggs or

The testis is about 2/3 the length of the
body cavity.

The ovary is about 2/3 up to full of the body cavity.
The ovary is orange-pink with blood vessels on the

The testis is about 2/3 up to fulfilling
the body cavity. It is white-soft cream.

Ovary shrinks down to % the body cavity. Wall is
thick. There may be dark and mature eggs in the

Maturity stage Note Female
| Immature s transculent. Oocyte does not appear.
1 Maturing
by the naked eye.
11 Ripening
transculent, eggs are still dark.
v Ripe
surface, eggs are apparent.
V Spent

ovary that disintegrate from absorption, dark or

Testis shrinks down to % the body
cavity. Wall is thick. The testis is soft.
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transculent.

different body size, and same species that are
distributed in the different latitude more than 5
degrees, can have different size and age at first gonad
maturity due to different environmental conditions of
their habitats. Therefore, knowledge on size at first
maturity is crucial, since it allows us to examine
mature and spawning stocks for management of their
exploitation (Jennings et al., 1998) and developing a
successful management program (Gupta and Triphati,
2017; Tesfahun, 2018).

Scads, Decapterus spp. are small pelagic fishes that
have good economic value consumed in Indonesia.
They belong to five different species, including
D. kuroides, D. ruselli, D. macarellus, D. macrosoma,
and D. maruadsi, with a maximum individual size
range of 40-50 cm and common size of 25-30 cm
(www.fishbase.org). Scads are target fish in light
fishing in multiple hook-hand lines and purse seine
fisheries. Fishermen in Likupang village, North
Minahasa, Indonesia, have run mini purse seine as
income source. This fishing gear is operated by
encircling the fish school with net. This study is
intended to describe the impact of traditional purse
seine fisheries in Likupang village on pelagic fish
stocks, especially Decapterus spp. by observations on
size maturity of the fish catches and size composition.

Materials and Methods
Fish samples were obtained from small purse seiner’s
fishing operations in Likupang Village. The fishing

grounds locate 1°41°05.54”N and 124°13°50.61E -
1°59°30.42”N and 125°22°32.86”E. All dimensions of
the purse seine were measured. The fish were
randomly taken from the boat and separated by species
type. Body length was recorded in the standard length,
the distance from the tip of the snout to the posterior
end of the last vertebra. The scads were separated into
several different size classes. Then, they were
dissected for gonad maturity examination. The
maturity level was determined following Effendie
(2002) (Table 1). Data grouping into size classes was
done using Struges (1926) as follows:
k=1+33logn

Where k = number of classes and n = number of
data. For class interval determination, the following
formula was used:

Xn—X1
Cc= T

Where C = class interval, Xn = the largest data
value, X 1= the smallest data value, and k = number of
classes. The data were then arranged from the smallest
to the largest and grouped in the class interval. All data
were plotted in a graph to present the size distribution.
Size at first maturity was estimated based on gonad
maturity level and size class following Spearman-
Karber equation (Udupa, 1986) as follows:

m = Xk+ g - (x2pi)

Where Xk = log of last size in which 100% of the
fish are fully mature, x = log of size increment = X1 -
Xy 1=1,2,.. k-1, and x0 = log of last size in which
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Figure 1. The size distribution of Decapterus macarellus catch: orange — male; grey — female.
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Figure 2. Catch size composition and size at first maturity of Decapterus Macrosoma.

there is no fully mature fish, r; = number of fully
mature fish at size group 7, pl = proportion of fully
mature fish at size group 7, pl = rl/nl, if nl # nl+1 for i
=1,2,...k-1 and pl =r1l/n,if n =nl =nl+1 fori=1,
2.....k-1. Mean size at first maturity was obtained by
antilog (m) = M.

Results and Discussion

Decapterus macarellus (n = 89) and D. macrosoma, (n
= 50) caught by traditional purse seiners in Likupang
Dua, randomly collected from one of the fishing
vessels. Sex composition consisted of 24 males and 65

females for the former and 36 males and 14 females
for the latter.

Gonad maturity of D. macarellus catches revealed
that male size ranged from 117-166 mm dominated by
gonad maturity I and II, and one individual with
maturity III. Females had a size range of 117-131 mm
belonging to gonad maturity of I, while in the size
range of 132-161 mm gonad maturity of I and II
dominated, but there were individuals with gonad
maturity of IV. At the size range of 162-176 mm, a
small number of females have reached gonad maturity
of IV and V, but the larger size was dominated by
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individuals of gonad maturity, and then no fish were
found in gonad maturity level. Therefore,
D. macarellus reaches the first gonad maturity at the
size larger than 176 mm. Estimation of size at first
maturity calculation found that D. macarellus
reached the first maturity at 177 mm long in the
size range of 177-191 mm (Fig. 1). In west
Sulawesi waters, Nur et al. (2017) found that
D. macarellus reached the first maturity at a larger
size, 224 mm long for male and 188 mm long for
female.

Size composition of D. macrosoma catch ranged
120-185 mm (Fig. 2) with the highest catch at the class
interval of 131-141 mm (n = 21) and the lowest catch
at the class interval of 175-185 mm {n = 4).
Decapterus macrosoma reaches the first maturity at
163 mm in a range of 153-163 mm. Other previous
studies have found different size at first maturity
for the same species, 143-149 mm (Prihartini et al.,
2006) with first spawning at 145-151 mm in Jawa
Sea, and 195 mm for male and 210 cm for female
in Bone Bay waters (Dahlan et al., 2015), in which
males reach gonad maturity earlier than females.
These differences could be as a result of different
geographic localities influencing the ecological
conditions (Blaxter, 1989). Since the size at maturity
may vary between populations in different geographic
locations, detailed information of the reproductive
biology of widely distributed species is critical for
developing effective management approaches
(Herrera et al., 2016).

The size composition of the catch reflects that
traditional purse seiners in Likupang catch also
immature fish so that it could degrade the scad
populations in North Sulawesi waters. Fingerling-
sized scads are taken as well since they have a market
value at both local and national levels. Fisheries
companies purchase the small sized-individuals for
cheaper price to meet the national market demand.
This condition shows that scad populations in this area
gets sufficiently high fishing pressures, even though
fish maturity in earlier stage could occur as an
adaptation to the fishing pressure because size at
maturity could respond very quickly both to natural

selection and to additional selective pressures such as
those caused by fisheries.

High fishing pressures could make mean length at
sexual maturity of a population in a high fishing
pressure area decreased in response to the removal of
large individuals (Motta et al., 2005), and recovery
rate is related with mortality rate in which the closer
the length at first maturity to the maximum length is,
the lower the mortality rate or the population pressure
(ECTF, 2004). The present data show a wide size
range in D. macarellus catch and high catch of small
individuals of D. macrosoma reflect that traditional
purse seiners in Likupang could become potential
fishing gear to deplete the Decapterus spp. and other
small pelagic fish groups, such as Euthynnus spp., and
large pelagic fish groups, such as tuna, that have
similar schooling behavior. This situation makes the
purse seine fishermen have to adjust the mesh size to
the fishing target. Therefore, the use of larger mesh-
size at the pocket part of the traditional purse seine
should be established to let the fish spawn at least one
before caught and save the small individuals from
exploitation for the small pelagic fish target.

References

Bagenal T.B. (1978). Aspects of fish fecundity, In: S.D.
Gerking (ed). Methods of Assessment of Ecology of
Freshwater Fish Production. Blackwell, London. pp:
75-101.

Carbonell A., Grau A., Laurence V., Gomez C. (2006).
Ovary development of the red shrimp, Aristeus
antennatus (Risso, 1816) from the Northwestern
Mediterranean Sea. Crustaceana, 79: 727-743.

Carlucci R., D’Onghia G., Sion L., Maiorano P., Tursi A.
(2006). Selectivity parameters and size at first maturity
in deep-water shrimps, Aristacomorpha foliacea
(Risso, 1827) and Aristeus antennatus (Risso, 1816),
from the North-Western Ionian Sea (Mediterranean
Sea). Hydrobiologia, 557: 145-154.

Dahlan M. A, Omar S.B.A, Tresnati J., Nur M., Umar M.T.
(2015). Several reproductive aspects of scad
(Decapterus macrosoma Bleeker, 1851) caught in the
raft in Barru regency waters, South Sulawesi. Journal
IPTEKS PSP, 2(3): 218-227. (In Indonesian)

Das M., Dewan S., Debnath S.C. (1989) Studies on
fecundity of Heteropneustes fossilis (Bloch) in a mini



182 Pratasik et al./ Small pelagic fisheries condition in North Sulawesi

pond of Bangladesh Agricultural University,
Mymensingh. Bangladesh Journal of Agricultural
Sciences, 16: 1-6.

ECTF (2004). Sustainability of permitted species general
effort review. Department of Primary Industries and
Fisheries, Queensland Government. 216 p.

Fontoura N.F.,, Braun A.S., Milani P.C.C. (2009).
Estimating size at first maturity (L50) from
Gonadossomatic Index (GSI) data. Neotropical
Ichthyology, 7(2): 217-222.

Froese R. (2004). Keep it simple: three indicators to deal
with overfishing. Fish and Fisheries, 5: 86-91.

Gupta D., Tripathi M. (2017). Length-weight relationships
and condition factors of five cyprinidae species
(Subfamily-Barbinae) from three diverse rivers of Uttar
Pradesh, India. International Journal of Fisheries and
Aquatic Studies, 5(2): 594-598.

Herrera M., Clark T.M., Naranjo-Elizondo B., Espinoza
M., Wehrtmann 1.S. (2016). Size at maturity of the
Pacific bearded brotula (Ophidiidae: Brotula clarkae):
a commercially exploited species in the Pacific of
Costa Rica. Latin American Journal of Aquatic
Research, 44(3): 657-661.

Huanga H., He Y. (2019). Management of China's capture
fisheries: Review and prospect Aquaculture and
Fisheries, 4(5): 173-182.

Hunter J.R., Macewicz B.J., Lo N.C.H., Kimbrell C.A.
(1992). Fecundity, spawning and maturity of female
Dover sole Microstomus pacificu, with an evaluation
of assumption and precision. Fishery Bulletin, 90: 101-
128.

Jennings S., Reynold J.D., Mills S.C. (1998). Life history
correlates of response to fisheries exploitation.
Proceedings of the Royal Society, 8(265): 333-339.

Jirapunpipat K. (2008). Population structure and size at
maturity of the orange mud crab Scylla olivacea in
Klong Ngao mangrove swamp, Ranong Province,
Thailand. Kasetsart Journal, 42: 31-40.

Karna S.K., Panda S. (2011). Growth estimation and
Length at maturity of a commercially important fish
species i.e., Dayscieaena albida (Boroga) in Chilika
Lagoon, India. European Journal of Experimental
Biology, 1(2): 84-91.

Karlou-Riga C., Economidis P.S. (1996). Ovarian atretic
rates and sexual maturity of horse mackerel, 7Trachurus
trachurus (L.), in the Saronikos Gulf (Greece). Fishery
Bulletin, 94: 66-76.

Kevrekidis K., Thessalou-Legaki, M. (2013).

Reproductive biology of the prawn Melicertus
kerathurus (Decapoda: Penaeidae) in Thermaikos Gulf
(N. Aegean Sea). Helgoland Marine Research., 67: 17-
31.

Machado LF., Dumont L.F.C., D’Incao F. (2009). Stages
of gonadal development and mean length at first
maturity of wild females of white shrimp (Litopenaeus
schmitti - Decapoda, Penaeidae) in Southern Brazil.
Atlantica, 31: 169-175.

Motta F.S., Gadig O.B.F., Namora R.C., Braga F.M.S.
(2005). Size and sex compositions, length weight
relationship, and occurrence of the Brazilian
sharpnose shark, Rhizop rion odon I al andii, caught
by artisanal fishery from southeastern Brazil.
Fisheries Research, 7(4): 16-126.

Najamuddin A.M., Budimawan A., Indar M.Y.N. (2004).
Estimation of size at first gonad maturity of scad
(Decapterus macrosoma Bleeker). Jurnal Sains and
Teknologi, 4(1): 1-8. (In Indonesian)

Nandikeswari R. (2016). Size at first maturity and maturity
stages of Terapon jarbua (Forsskal, 1775) from
Pondicherry Coast, India. Journal of Fisheries, 4(2):
385-389.

Nur M., Ayubi M.A.A., Suprato Omar S.B.A., Tenriware
Athirah A. (2017). Reproductive biology of scad
(Decapterus macarellus Cuvier, 1833) di Perairan
Sulawesi Barat. pp: 201-208. (In Indonesian)

Omar S.B.A., Nur M., Umar T. (2015). Sex ratio and size
at first gonad maturity of endemic fish Pirik (Lagusia
micracanthus Bleeker, 1860) Di Sungai Pattunuang,
Kabupaten Maros, Dan Sungai Sanrego, Kabupaten
Bone, Sulawesi Selatan. Semnaskan-UGM. pp: 73-84.
(In Indonesian)

Peixoto S., Calazans N., Silva E.F., Soares, L.N.R.,
Frédou F.L. (2018). Reproductive cycle and size at
first sexual maturity of the white shrimp Penaeus
schmitti (Burkenroad, 1936) in northeastern Brazil.
Latin American Journal of Aquatic Research, 46(1):
1-9.

Prihartini A., Sutrisno A., Asriyanto A. (2006).
Biological performance analysis of Scad
(Decapterus spp.) from purse seine fisheries at the
PPN Pekalongan Landing Place. Jurnal Pasir Laut,
3(1): 61-75. (In Indonesian)

Tesfahun A. (2018). Overview of length-weight
relationship, condition factor and size at first maturity
of Nile tilapia Oreochromis niloticus (L.) in different
water bodies of ethiopia: a review. Greener Journal of


https://www.sciencedirect.com/science/journal/2468550X
https://www.sciencedirect.com/science/journal/2468550X

Int. J. Aquat. Biol. (2020) 8(3): 178-183 183

Biological Sciences, 8(3): 021-028.

Udupa K.S. (1986). Statistical method of estimating the
size at first maturity in fishes. Univ. Agricult. Sci.
College of Fish., Mangaiore, India, 4(2): 8-10.

Waddy S.L., Aiken D.E. (2005). Impact of invalid
biological assumptions and misapplication of maturity
criteria on size at maturity estimates for American
lobster. Transactions of the American Fisheries
Society, 134(5): 1075-1090.



	11surat editor3.docx.pdf
	12IJAB-8-3-3-2020 (2).pdf

