
Reproductive Biodynamics of Short Mackerel (Rastreliger brachyoma Bleeker, 1851) 
in the Northern Waters Makassar Strait, Indonesia

ABSTRACT Short mackerel are caught with high intensity by the fisherman and using various fishing gear.  It is feared 
that this activity could change the reproduction habits of short mackerel in ther habitat. This study aims to analyze the 
bio-dynamics reproduction of short mackerel, including sex ratio, maturity stage, length at first maturity, length at first 
spawning, and fecundity. The survey method obtained the sample collection from the fish landing sites. Samples were 
collected in 1320 samples consisting of 651 females (13.0-16.5 cm) and 669 males (13.3-17.4 cm). The results showed
that the sex ratio was balanced (1.00:1.02), the stage of gonad maturity showed from immature gonad to spawning (I to 
V), and the highest gonad maturity index for males and females were found in July (1.609 and 1.794). The length at first 
maturity of males and females had occurred when they were 16.51 cm and 16.63 cm, and the length at first spawning for 
males and females was 17.12 cm and 17.03 cm in size. The fecundity of female mackerel ranges from 30.106 to 58.439 
in the northern waters of Makassar Strait. Capturing fish is suggested with a length above the spawned fish (>17 cm), 
considering that the fish only spawn at least once from their life cycle. The fecundity of short mackerel is relatively high as
an indicator of high reproductive potential.  
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INTRODUCTION
Short mackerel (Rastrelliger brachysoma Bleeker, 1851) 
is a small pelagic fish that spreads from the coast to the
open seas. It is often caught using various types of fishing
gear. Fishing in this way causes mackerel to always be 
available in the market. This availability unwittingly causes 
pressure on nature as a result of intensive fishing. It is
feared that the intensity of fishing will interfere with fish 
recruitment so that they do not have the opportunity to
do spawning and impact decreasing population stocks.

The catch of short mackerel is generally using surface gill 
nets and purse seines. Both of these fishing gears are 
included in the less selective size. Capturing fish activities 
using unselective gear is not environmentally friendly 
and directly impacts the reproductive biodynamics of fish 
in waters (Reynolds et al., 2001; de Graaf et al., 2003). 
Reproductive biodynamics plays an essential role in
the management of aquatic resources. It can be used 
as basic information in predicting the time and place of
spawning and its reproductive potential, so it requires 
circumspection to manage it. Research on mackerel, both 
short and Indian, has been carried out by experts in several 
locations but with a specific parameter. For example, 
breeding season indicator (Oktaviyani & Kurniawan, 
2018), species identification (Collette & Nauen, 1983), 
the gonad maturity stage (Suyama et al., 2000), bycatch 
management (Noranarttragoon, 2005), reproductive 
biology (Sritakon et al., 2011), ovary histology (Senarat 
et al., 2017); reproduction (Kasmi et al., 2017; Kantun et 
al., 2018), population dynamics and spawning potential 
(Zamroni et al., 2017); and reproductive biology (Sudarno
et al., 2020). Many of the studies mentioned above are

specific to Indian Mackerel only, but for Short Mackerel, 
especially in Makassar Strait is still lacks of information. 
Each location has different environmental characteristics 
and types of fishing gear, so it has implications for the 
reproductive conditions of short mackerel. Therefore, this 
research is vital to analyze the biodynamic reproductive
of short mackerels in the northern waters of Makassar
Strait.

MATERIALS AND METHODS 

Materials 
The research was conducted from March to October 2018 
in the northern waters of Makassar Strait (Local Name: 
Maros). Measurement, sampling, and observation of
samples were carried out every month for eight months. 
The mackerel fish samples were taken at the fish landing 
sites. In addition, samples were collected from fishers
who knew the location of their fishing grounds. Samples 
were collected in a cool box for further analysis in the 
laboratory. 

Methods
The samples were dissected to observe the male and 
female sex. Observation of the stage of gonad maturity
is determined morphologically by referring to the criteria 
expressed by (Ganga, 2010) by looking at the shape, 
colour, and development of gonad contents. Furthermore, 
the gonads were removed from the fish body and 
weighed with a digital scale with an accuracy of 0.01 g. 
The gonad maturity index compares gonad weight to fish 
body weight (Suyama et al., 2000). The size of the first 
sexual maturation and the first to spawn were calculated 
based on the Spearmen Kerber method (Udupe, 1986). 
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Gonad maturity stage used as a cumulative percentage 
in determining the size of the first mature gonads were
included in stage III (three) and IV (four) categories,
spawning fish used for fish in stage V (five), and total 
fecundity; 80 samples were calculated during the study.

RESULTS AND DISCUSSION
Sex ratio
The sex ratio in this study was 1.00: 1.02 (651: 669). It
is higher than previous studies in other areas. The sex
ratio is the same as the sex ratio of male R. kanagurta to
female Java Sea waters with a balance of 1.00: 0.65 
(Putera & Setyobudiandi, 2019) but lower compared to 
research in north Java with a balance of 1: 1.09 (Zamroni 
et al., 2017) but all show the ratio of female fish was
more dominant than that of males. According to Suwarso & 
Hariati (2017) research, males dominate Jakarta Bay, 
but females dominate Belanakan, Indramayu, and Tegal. 
Different sex ratios at each research location and time 
can be caused by differences in research, environmental 
conditions, and catch effort in fish populations. The
balance of the sex ratio shows that the opportunity to
recover from the resources is still there because getting
a partner while doing spawning is still high.

Gonad maturity stage
The gonad maturity stage is a particular stage of gonad 
development before and after spawning fish. Figures 1
and 2 below show that the immature Gonad maturity of
short mackerel is 43.01%, and for males, 52.02%, while 
those in mature conditions are 48.39% for females and
39.31% for females male. It means that immature
gonad fish dominate the fish that have been observed
and analyzed.

The male and female gonads stage was found from I
(first) to V (fifth). It indicated that the fish live in match 
conditions with their requirements, especially in the
sandy ecosystem. This condition is the same as that
found in the waters of Staring Bay, with good mangrove, 
seagrass, and coral reef ecosystems (Sudarno et al.,
2020). In other studies, different conditions were found, 
such as those found in Kendari Bay’s waters, where 
part of the time is spent in these waters because the
mangrove ecosystem has not been able to provide
comfort in carrying out its reproduction sustainability 
(Asriyani et al., 2009). However, some small pelagic fish 
will generally migrate as a strategy to fulfil their life cycle.
In certain conditions, the waters are only used as a
rearing, protection, or spawning area.

Figure 1. Gonad maturity stage of female short mackerel 
                                from the Northern Makassar Strait.

Figure 2. Gonad maturity stage of male short mackerel from 
                                     the Northern Makassar Strait.

The gonad maturity stage will shift as the gonad maturity 
increases. This shift provides information on an ongoing 
spawning peak, even though spawning occurs throughout 
the year (Prihartini et al., 2007; Oktaviani et al., 2015).
The various stages of gonad development of female 
mackerel are influenced by the growth rate of individual
fish and the conditions of the aquatic environment
(Suyama et al., 2000; Sritakon et al., 2011). Gonad 
development in fish occurs in two stages: the gonadal 
growth stage, when the fish mature until sexual maturity.
The gonad maturation stage starts when the fish
experiences sexual maturity and continues to develop 
as long as the reproductive process runs (Lagler et al., 
1977; Simanjuntak, 2007). Most of the energy from fish 
metabolism will be focused on gonad development or 
gonadal growth (Effendie, 2002).

Gonad maturity index
In July, the gonad maturity index of short mackerel (for
males and females) peaks. The female and male have
a maturity index pattern that is always in sync. When the 
female mackerel experiences gonad maturity, the male 
mackerel also follows. This synchronization is one of
the reproductive strategies for small pelagic fish that
experience fishing pressure to maintain their sustainability. 
The Gonad Maturity Index, as quantitative gonadal
development information, can be an indicator in
determining the occurrence of fish spawning season. 
Variations in short mackerel maturity index values during
the study period are shown in Figure 3.

Figure 3. Gonad Maturity Index of Short Mackerel from yhe 
                                     Northern Makassar Strait

Figure 3 shows that the short mackerel in this study 
area experience gonad maturity and spawning are not
simultaneously. The highest value for both male and
female fish occurred in July, which indicates that the peak
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from female short mackerel gonad maturity happened at 
that time and after they were spawning. However, there 
were spawning fish with a low percentage of spawning
every month. In Staring Bay found that spawning is likely 
to occur in March and May (Sudarno et al., 2020), while 
the mackerel spawning season in Indramayu and Jakarta 
Bay occurs during the western season (Suwarso & Hariati, 
2017) and on the northern coast of Java it occurs during
the east season (Zamroni et al., 2017). The difference in
the mackerel spawning season at several research
locations is related to the Gonad Maturity Index value 
variation.

The highest stage of gonad maturity is generally always 
followed by an increase in the Gonad Maturity Index
value. The maturity index increases in size and reaches 
a maximum when the fish are toward spawning and 
decreases after the fish have spawned. The development
in the Gonad Maturity Index is associated with an increase
in ovarian weight due to the vitellogenesis process in
gonad development. In testes, the weight increases due
to the spermatogenesis process and the volume of
cement in the seminiferous tubules (Asriyani et al., 2009; 
Asriyani & Sara, 2013). The same thing was reported in 
mackerel fish in South Sulawesi waters (Suyama et al., 
2000). The same thing also happened to several different
fish species such as Indian mackerel and R. kanagurta in 
Java Sea waters (Nurhakim, 1993), Takalar coast (Kasmi
et al., 2017), on the coast of Makassar (Kantun et al.,
2018), and in West Aceh (Arrafi et al., 2016). The
variation in the value of maturity index between male
and female fish can be caused by groups of mature
gonad fish that are not in the fishing area, and they have
been predicted to migrate to the spawning and fishing
areas which are also areas for foraging and growing for 
mackerels (Suwarso & Sadhotomo, 1995).

Size at first maturity
The size of the first maturity for female short mackerel at 
166.3 mm, and for the male at 165.1 mm fork length.
The relatively same size of the first maturity of female
and male fish indicates that the reproductive process is 
going well. The size of the first maturity can indicate the 
availability of reproductive stock and the time the fish
are ready to be caught using selective fishing gear 
(Najamuddin et al., 2004).

Research results in other areas showed that male 
R.kanagurta size at first maturity ranged from 171.13-
174.27 mm and 172.1-174.7 mm for females (Sivadas
et al., 2006), from the Java Sea at a long-range 180-205
mm (Sudjastani, 1974), in Sunda Strait with range, 193.8
mm for male and 205 mm for female sizes 160-170
mm (Putera & Setyobudiandi, 2019) and R.kanagurta in 
India 162 -196 mm (Ganga, 2010). 

Different sex allows for differences in the size of the first 
maturity of the gonads because of the growth rate due to 
food intake. When they first matured, the fish length when 
they reached their size at first maturity was relatively
varied even though they came from the same species.
It is related to several factors such as geographic
distribution (Udupe, 1986; Effendie, 2002); environmental 
change (Karna et al., 2011; Beyer et al., 2012); population 
genetic traits, size, and age of fish that cause differences

in growth rates (Lowe-McConnell, 1990); fish and food 
habitat (Asriyani et al., 2009; Sara, 2013) and differences
in area and fishing pressure (de Graaf et al., 2003;
Reynolds et al., 2001; Kasmi et al., 2017; Kantun et al., 
2018).

Individuals from one length class do not always reach the 
same length when ripe for the same gonad because the 
size varies significantly between and within the types of
fish themselves (Udupe, 1986). The first size at first
maturity of short mackerel that caught on the northern 
waters of Makassar Strait was smaller than that of other 
researchers. It is assumed that because of the intensive 
fishing in the northern waters of Makassar Strait. The
fishing method is related to catching and the fishing gear 
used. Fish will respond to the above consequences by 
maturing the gonads early to maintain their existence
and continue their generation.

The first length of spawning
The first length spawning of short mackerel in northern 
waters of Makassar Strait for the female sex was obtained
at 170.3 mm and for a male at 171.2 mm. The first
length of spawning size is relatively the same as when it 
reaches the size at first maturity. This similarity is related 
to the fishing gear used to catch the same size, with low 
selectivity. The short mackerel that was found spawning
was relatively low, ranging from 8.60-8.67%. This
information confirms that short mackerel fish were
constantly spawning during the study but with a low 
percentage. It indicates that mackerel, when spawning,
will migrate to another place looking for a safe and 
comfortable place, while the fishing area is used to look
for food.

Fecundity
Total fecundity ranges from 30.106 to 58.439. The total 
amount of fecundity was highly correlated with the size
of the first maturity of the gonads. The mackerel caught 
in the northern waters of Makassar Strait has a smaller 
gonad size but can produce higher fecundity. It proves
that there has been catchment pressure. Fish under 
catchment pressure will produce more eggs with a smaller 
diameter. Short mackerel can produce about 2314-
96924 eggs (Putera & Setyobudiandi, 2019). A fully
mature female R.kanagurta with a gonad weight of 24.3 
g has 5.930. Meanwhile, another research obtained the 
relative fecundity of R.kanagurta in the range of 476±
163 eggs per g of body weight (Suwarso & Hariati, 2017).

CONCLUSIONS AND RECOMMENDATION
Conclusions
The sex ratio of short mackerel is balanced, making it
easier to carry out fertilization in the reproductive process.
The development of gonad maturity level was obtained
from I (First) to V (Fifth) level but dominated by the
immature stage of the gonads. The size of the first
maturity of the gonad is an indicator of the availability
of reproductive stock, the time the fish are ready to be 
caught, and the size of the mackerel spawning or fit to
catch. In the northern waters of Makassar Strait, capturing 
fish is suggested with a length above the spawned fish 
(>170 mm), considering that the fish has released the 
egg at least once in its life cycle. The fecundity of short 

125

Jurnal Perikanan Universitas Gadjah Mada 24 (2): 123-127



mackerel is relatively high, and this is also an indicator
ofhigh reproductive potential for the short mackerel fish
in the study area to recover from capturing intense. 

Recommendation
Capturing fish is suggested with a length above the
spawned fish (>17 cm), considering that the fish have 
spawned their egg at least once in their life cycle. The 
fecundity of short mackerel is relatively high as an indicator
of high reproductive potential.

ACKNOWLEDGEMENT
The authors would like to thank the Directorate of
Research and Community Services, Ministry of Research 
and Higher Education, for funding this study and the
local fishers and other involved parties.

AUTHORS’ CONTRIBUTIONS
All authors are well contributing to this manuscript. WK is 
responsible for all aspects, starting with an idea, collected
and measured in the field and data analysis. H is
responsible for funding the stationary and manuscript 
production, and AEM is responsible for translating the 
manuscript. 

REFERENCES  
Arrafi, M., M.A. Ambak, R.M. Piah & Z.A. Muchlisin. 2016. 

Biology of Indian mackerel, Rastrelliger kanagurta 
(Cuvier, 1817) in the Western Waters of Aceh. Iran. J. 
Fish. Sci. 15 (3): 957- 972. 

Arisyana, A & L. Sara. 2013. Reproductive biology aspects of 
Indian oil sardine (Sardinella longiceps Val.) in Kendari 
Bay, Southeast Sulawesi. J. Iktiologi Indones. 13 (1): 
1–11. https://doi.org/10.32491/jii.v13i1.107

Asriyani, A., M.F. Rahardjo, S. Sukimin, D.F.L. Batu & E.S. 
Kartamihardja. 2009. Fish diversity in Kendari Bay, 
Southeast Sulawesi. J. Iktiologi Indonesia. 9 (2): 97-112.  
https://doi.org/10.32491/jii.v9i2.183

Beyer, J., L.P. Myhre, R.C. Sundt, S. Meie, K.E. Tollefsen, R. 
Vabo, J. Klungsoyr & S. Sanni. 2012. Environmental risk 
assessment of alkylphenols from offshore produced 
water on fish reproduction. Mar. Environ. Res. 75: 2-9. 
https://doi.org/10.1016/j.marenvres.2011.11.011
Collette, B.B & C.E. Nauen. 1983. Scombrids of the
world: an annotated and illustrated catalogue of 
tunas, mackerels, bonitos, and related species known
to date. v. 2.

de Graaf, M., M. Machiels, T. Wudneh & F.A. Sibbing. 
2003. Length at maturity and gillnet selectivity of 
Lake Tana’s Barbus species (Ethiopia): Implications 
for management and conservation. Aquat. Ecosyst.
Health Manag. 6 (3): 325-336. https://doi.org/10.1080/
14634980301485

Effendie, M.I., 2002. Fisheries Biology (Revision Edition), 
Yayasan Pustaka Nusantara Yogyakarta.

Ganga, U., 2010. Investigations on the biology of Indian 
mackerel Rastrelliger kanagurta (Cuvier) along the
Central Kerala coast with special reference to
maturation, feeding and lipid dynamics. Cochin 
University Of Science And Technology. 

Kantun, W., M. Kasmi, S. Hadi & Sugiarti. 2018. Reproductive
biology of Indian mackerel Rastreliger kanagurta 

(Cuvier, 1816) in Makassar coastal waters, South 
Sulawesi, Indonesia. AACL Bioflux. 11 (4): 1183-1192. 
http://www.bioflux.com.ro/docs/2018.1183-1192.
pdf

Karna, S.K., S. Panda, V. Vihar, N.Z. Park, M. Bhaban & S.
Nagar. 2011. Growth estimation and length at
maturity of a commercially important fish species, 
i.e. Dayscieaena albida (Boroga) in Chilika Lagoon, 
India. Eur. J. Exp. Biol. 1 (2): 84-91. https://www.
primescholars.com/articles/growth-estimation-
and-length-at-maturity-of-a-commercially-important-
fishspecies-i-e-idayscieaena-albidai-boroga-in-
chil-90778.html

Kasmi, M., S. Hadi & W. Kantun. 2017. Reproductive
biology of Indian mackerel, Rastreliger kanagurta 
(Cuvier, 1816) in Takalar Coastal Waters, South 
Sulawesi. J. Iktiologi Indones. 17 (3: 259-271. https://
doi.org/10.32491/jii.v17i3.364

Lagler, K.F., J.E. Bardach, R.R. Miller & D.R.M. Passino.
1977. Ichthyology, John Wiley and Sons Inc. New
York. London. Sydney.

Lowe-McConnell, R.H. 1990. Summary address: rare fish,
problems, progress and prospects for conservation.
J. Fish Biol. 37: 263-269. https://doi.org/10.1111/j.
1095-8649.1990.tb05061.x

Najamuddin, N., A. Mallawa, B. Budiman & M.Y.N. Indar. 
2004. Estimation of the size of the first ripe of the 
mackerel scad (Decapterus macrosoma Bleeker). J. 
Sains dan Teknol. 11.

Noranarttragoon, P., 2005. Strategies for trawl fisheries 
bycatch management (REBYC-II CTI; GCP/RAS/269/
GFF). Mar. Fish. Res. Dev. Div. Dep. Fish. Bangkok 
Thailand. 25p. http//www. seafdec. or. th/home/rebyc-
cti/key-documents/project-documents

Nurhakim, S. 1993. Several parameters of Indian meckerel 
(Rastrelliger kanagurta) population in Java Sea Waters.
J. Penelit. Perikan. Laut 81: 64-75.

Oktaviani, D., B. Matatar & D. Nugroho. 2015. The
occurrence of translucent ovaries as indicator of peak 
spawning season of Indian mackerel Rastrelliger 
kanagurta (Cuvier, 1816) in Mayalibit Bay Raja Ampat 
Islands. BAWAL Widya Ris. Perikan. Tangkap. 7 (3): 51. 
http://dx.doi.org/10.15578/bawal.7.1.2015.51-57

Oktaviyani, S & W. Kurniawan. 2018. Reproductive aspects 
of brown stripe red snapper Lutjanus vitta (Quoy & 
Gainmard, 1824) in Jakarta Bay and its surroundings.
J. Iktiologi Indones. 17 (2): 215-225. https://doi.
org/10.32491/jii.v17i2.360

Prihartini, A., S. Anggoro & A. Asriyanto. 2007. Biological 
performance analysis of layang (Decapterus spp) from
the purse sein fishery at The PPN Pekalongan landing 
place. J. Pasir Laut. 3: 61–75.

Putera, M.L.A & I. Setyobudiandi. 2019. Reproduction of 
Indian mackerel (Rastrelliger kanagurta Cuvier, 1816) 
relation to sea surface temperature in Sunda Strait 
Waters. J. Trop. Fish. Manag. 3, 30–37. https://doi.
org/10.29244/jppt.v3i1.29632

Reynolds, J.D., Jennings, S., Dulvy, N.K., 2001. Life histories 
of fishes and population responses to exploitation. 
Conserv. Exploit. Species 147–168.

Senarat, S., W. Jiraungkoorskul & J. Kettratad. 2017. Ovarian 
histology and reproductive health of short mackerel, 
Rastrelliger brachysoma (Bleeker, 1851), as threatened

How to cite this article Kantun, W., A.E. Mulyawan & H. Hadijah. 2022. Reproductive biodynamics of short mackerel (Rastreliger brachyoma Bleeker, 
1851) in the Northern Waters Makassar Strait, Indonesia. Jurnal Perikanan Universitas Gadjah Mada. 24 (2): 123-127. DOI https://doi.org/ 10.22146/jfs.72728

126

Kantun et al., 2022



marine fish in Thailand. Songklanakarin J. Sci. Technol. 
39 (2): 225-235. https://doi.org/10.14456/sjst-
psu.2017.26

Simanjuntak, C.P.H. 2007. The Reproduction of the Selais 
(Ompok hypophthalmus) (Bleeker) Associated with 
Changes in Hydromorphology of Waters in the Flood 
Swamp of the Kampar Kiri River. IPB (Bogor Agricultural 
University).

Sivadas, M., P. Nair, K. Balasubramanian & M. Bhaskaran. 
2006. Length-weight relationship, relative condition, 
size at first maturity and sex ratio of Indian mackerel 
Rastrelliger kanagurta from Calicut. J. Mar. Biol. Assoc. 
India. 48: 274-277.

Sritakon, T., N. Songkaew, S. Chotitha & S. Vechprasit. 2011. 
Reproductive Biology of Short Mackerel Rastrelliger 
brachysoma (Bleeker, 1851) and Indian Mackerel 
R. kanagurta (Cuvier, 1817) in the Southern Gulf of 
Thailand.

Sudarno, S., L.A. La Anadi & A. Asriyana. 2020. Reproductive 
biology of short mackerel (Rastrelliger brachysoma 
Bleeker, 1851) in Staring Bay, Southeast Sulawesi. J. 
Biol. Trop. 20, 59–68. https://doi.org/10.29303/jbt.
v20i1.1676

Sudjastani, T., 1974. Dinamika populasi ikan kembung di 
Laut Jawa. Lap. Penelit. Perikan. Laut 1: 30-64.

Suwarso, S & B. Sadhotomo. 1995. Perkembangan 
kematangan gonad ikan bentong Selar crume-
nophthalmus (Carangidae) di Laut Jawa. J. Penelit. 
Perikan. Indones. 2, 77–88.

Suwarso, S & T. Hariati. 2017. Biology and ecology of
small pelagic fish on the North Coast of West Java and 
the Sunda Strait. J. Penelit. Perikan. Indones. 9 (7):
29. http://dx.doi.org/10.15578/jppi.9.7.2003.29-36

Suyama, S., S. Tonnek &  T. Ahmad. 2000. Maturation cycle 
of short mackerel, Rastrelliger brachysoma, in South 
Sulawesi, Indonesia. JIRCAS J. 12: 1-12. https://www.
jircas.go.jp/en/publication/jircas_journal/8/1

Udupe, K.S. 1986. Statistical method of estimating the
size at first maturity in fishes. Fishbyte 4, 8-10.

Zamroni, A., S. Suwarso & A. Mukhlis. 2017. Reproductive 
biology and population of the population of floating
fish (Rastrelliger brachysoma, Family Scombridae) on
the North Java Beach. J. Penelit. Perikan. Indones.
14 (2): 215. http://dx.doi.org/10.15578/jppi.14.2.2008.215-
226

Jurnal Perikanan Universitas Gadjah Mada 24 (2): 123-127

How to cite this article Kantun, W., A.E. Mulyawan & H. Hadijah. 2022. Reproductive biodynamics of short mackerel (Rastreliger brachyoma Bleeker, 
1851) in the Northern Waters Makassar Strait, Indonesia. Jurnal Perikanan Universitas Gadjah Mada. 24 (2): 123-127. DOI https://doi.org/ 10.22146/jfs.72728


