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The narrow-barred Spanish mackerel 1s one of the important fishery commodities in the Fishenes
Management Area 713, especially in the Bone Bay waters, but research on these fish is still lacking
This research conducted in 2018 for 10 months in the Bone Bay waters amed at analyzing several
aspects of biology including growth patterns, condition factor, sex ratio, food habits and sex ratio
Primary data collected through direct observation in the field The length-weight relationship was
analyzed using cubic equation, condition factor by Froese equation, food habit by the Index of Relative
Importance, and sex identification and sex ratio by morphological method and chi square The results of
the study showed that the growth patterns of narrow barred Spnaish mackerel in Bone Bay waters Is
negative allometric, condition factor was 1 138, the food consisted of teleost, shnmp and mollusk and
importance food are Stelophorus sp, Rastrelliger sp and Sardinella sp, the number of males and females

In balance
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INTRODUCTION

In Indonesian waters area there are two species
of mackerel, the Indo Pacific King mackerels
(Scomberomorus guttatus) and narrow-barred
Spanish mackerel (Scomberomorus commerson),
spread almost throughout Indonesian waters

The Directorate General of Capture Fisheries of
the Ministry of Mantime Affars and Fisheries
(2014) reported that one of Indonesia's waters
that has a high potential for narrow-barred
Spanish mackerel is the Indonesian Fisheries
Management Area 713 where Bone Bay s
included The Indian Ocean Tuna Committee,
I0TC (2017) explained that based on the average
catch data of mackerel fish from 2013 to 2017 of
several countries in the Indian Ocean, Indonesia
occupies the top position with a total catch of

39,000 tons per year or 24% of the total catch
Next followed India, Islamic Republic of Iran,
United Arab Emirates, Myammar, Pakistan, Saudi
Arabia, Yemen, and others Suman et al, (2016)
report that in the Indonesian Fishenes
Management Area 713 large pelagic fishes
including narrow-barred Spanish mackerel already
full exploited and even over exploited This is In
line with the I0OTC (2018) that since 2015 the
narrow-barred Spanish mackerel stock in Indian
Ocean waters Is In a condition subjected to
overfishing (F201s/Fmsy>1) and stock overfished
(SB201s/SBwmsy<1)  Furthermore, the I10TC
explained that in order to the properly manage the
narrow-barred Spanish mackerel procurement
several data such as nominal catch, catch and
effort, discards catch, and biological data are very
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important Research on narrow-barred Spanish
mackerel in Indian Ocean waters has been widely
reported namely about the relationship of length
weight (Mackieet al 2005, Govender et
al, 2006, Shojeaiet al, 2007, Motlagh et
al, 2008, Sadeghi et al , 2009, Motlagh & Shojeal
2009, Kaymaran et al, 2010, Kazemi et
al, 2013, Fakhn et al, 2015) About the sexes
rato  (Claereboudt et al, 2005, Grandcourt et
al, 2005, Sadheg! et al, 2009, Kaymaran et
al, 2010, Johnson et al, 2014), and related to
food habit (Macke! et al, 2005, Rose et al , 2006,
Bakhoum 2007, Darvishi et al, 2013, Johnson et
al, 2013, Rajeshet al, 2017, Nlamamand et
al, 2017) Research on narrow-barred Spanish
mackerel In Indonesia is still lacking, research on
biological aspects and population dynamics in the
Kwandang waters of Sulawesi Sea (Nugroho et
al, 2014 and 2018), length-weight relationships in
the Java Sea (Santoso and Soesilo 2016), and
exploitation rates (Yuliana and Nurhasanah 2017)
About fisheries aspects in the Natuna Sea
(Jumnizal et al , 2014) and about gonad matunty
and sex ratio in Sunda Strait (Oktavia and
Hidayati 2017)

Based on these facts, it 1s very important to
conduct research on narrow-barred Spanish
mackerel especially those related to aspects of
biology The research ams to analyze the
biological aspects such as length-weight
relationship, condition factor, sex ratio, and food
habit of narrow-barred Spanish mackerel in the
Bone Bay waters, Indonesia The results of the
study expected to be additional information for
policy-makers related to the management and
utiization of narrow-barred Spanish mackerel,
especially in the waters of Bone Bay and
Indonesian waters In addition, the results of the
study expected to be one of the references for
researchers on biological aspects of narrow-
barred Spanish mackerel

MATERIALS AND METHODS

Sampling site

A total 515 specimens of narrow-barred
Spanish mackerel captured by drift surface gill
net, trolling line, hand line and boat lift net was
collected by Stratified Random Sampling, monthly
from February to November 2018 in the Bone Bay
waters, 2°30 ' North Latitude to 6° South Latitude
and 120° West Longitude to 122°East Longitude

(Fig 1)

Data on the length (Fork length in cm) and
weight (body weight in gram) obtained through
direct by measuring board and weighing by
portable balance on the fishing boats
Simultaneously a 100 fish gut specimen taken to
observe the kinds of food and main food for this
fish For laboratory observe the fish gut specimen
were preserved in 10% formalin solution Kinds of
preys were determined on the lowest possible
taxon, and the occurrence, number and weight of
different prey In fish gut also recorded

Data analysis

Length-weight relationship

The lengths-weights relationship of narrow-
barred Spanish mackerel analyzed using the
cubic equation that the weight of the fish as the
power of three of its length as follows

W =al?

Where individuals body weight in gram, L 1s
fork length in cm, “a” is intercept the y-axis, “b” 1s
regression coefficient Based on the “b” value
obtained, it can seen the growth pattern of the
fish, namely if the value of “b” is equal to 3 0, the
growth pattern is isometric, if the value of “b” Is
greater than 3 0 the growth patten i1s positive
allometric, and if the value of “b” i1s smaller than
3 0 the growth pattern negative allometric To find
out whether the value of “b” 1s equal to the 30, a
Student t-test carried out at a confidence level of
95% (Steel & Torne, 1993)

Condition factor

For fish where the length-weight relationship
was allometnc, the condition factor (Cr) could be
count by equation of Froese (2006) as follow

Cr = (Wb/aLb) or CF=Wb/W*,

Wb = (W1+W2+W3+ Wn)/n, and W*=aL>b,

Where W s the average weight (gram) of fish
in a length class, L i1s average length (cm) in a
class length

Food habit

To find out what kinds of important food of
narrow-barred Spanish mackerel has used the
Index of Relative Importance method, IRI (Effendi,
1997) with the equation

IRI = (N+ W)X F,

Where N 1s percentage of number of a type of
food, W 1s percentage of weight of type of food,
and, F = percentage of occurrence of type of food
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Figure 1 Research Location (Bone Bay Waters)

Sexes-Ratio
Specimens sexed by macroscopic
observation Sexes-ratio 1s calculated by

comparing the number of the females and males
in the fish samples and to find out whether the
number of males and females is comparable, chi-
square test (p>0 05) 1s carned out

RESULTS

Length-Weight
Pattern

The measurement results of 515 fish samples
found that the length of the fish ranged from 57-
135 cm and the weight ranged from 0 5 to 11 kg
Mapping the length of the fish as the x-axis and
the weight of the fish as the y-axis (Figure 1)
results in the equation of the length-weight
relationship Is

W =0 050466 L 2562

Relationship and Growth

the equation W = a L ®in Bone Bay waters

The t-student test result that the value of “b”
2562 1s signfficantly difference with 30 (t
calculated 2 3449>t table 1960, at p > 005),
where the value of “b” 1s smaller than the 3 0 It
means that the growth pattern of narrow-barred
Spanish mackerel in the Bone Bay waters Is

negative allometric, or the increase in length i1s
faster than the weight gain

Condition factor

The result of analysis showed that the
condition factor value vanes according to length
class, the smallest value was 0 383 in 147-152 cm
length class, and the highest was 1 138 in 42-47
cm length class

Food habit

Diet analysis indicated that food composition
of narrow-barred Spanish mackerel in Bone Bay
waters consist of fish (teleost), crustacean, and
mollusk Kinds of food item indentified in the
stomach includes anchovy (Stelophorus sp),
sardine  (Sardinellaspp), Indian  mackerel
(Rastrellliger spp), bonyfish (Leiognathus spp),
shrimps, squid (Loligo sp) The IRI analysis result
revealed that anchovy, sardine and Indian
mackerel were the most important food item to the
diet of narrow-barred Spanish mackerel in Bone
Bay waters Bonyfish, shnmps and squid were the
less important component to the diet of narrow-
barred mackerel (Table 1)
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Figure 2 The length-weight relationship of narror-barred Spanish mackerel mackerel uses

Table 1 Index of relative importance (IRI) of each food in the diet of S commerson

Food Items %F %N %W IRI
A-Teleost 6563 7850 | 8074 | 10,450 92
Stelophorus sp | 4012 4380 | 30,74 2,990 54
Sardinella sp 2015 1910 | 23,77 863 83
Rastrelliger sp 2023 1990 | 2591 926 74
Leiognathus 516 490 3,64 44 07
sp

B-Crustacean 3.46 1050 188 42 83
Shrimps 346 1050 188 42 83
C-Mollusc 15 06 550 93 222 89
Loligo sp 15.06 550 93 222 89
C-Unknown 15 85 550 808 215 24

Sex Ratio

The macroscopic observations of 100 gonad
samples obtained as many as 53 females and 47
males or sexes-ratio 113 1,000 The chi square
test result showed that the number of male and
females was not significantly different (chi-square
cal 0 98 < chi square table 3 841, a=0 050) which
meant the proportion of males and females In the
population was not significantly different

In general, the parameter value “b” of the
length-weight relationship influenced by the
composition of the size of the fish observed, the
physical chemical factors of the aquatic
environment, the availability of food, and the level
of maturity of the fish Normally, in young fish the

increase of length i1s usually faster than weight
gain In adult fish where the gonad development
begins, weight gain is faster than length gain
Several researcher had been described that
length-weight  relatonship was  1sometric
(Grandcourt et al, 2005, Govender et al, 2006,
Shojeai et al , 2007, Thagar et al 2008, Sadheg!
et al, 2009, Kaymaran et al , 2010, Fakhn et al ,
2015) On the other side, some researchers have
obtained negative allometric growth patterns
(Mackie et al, 2005, Motlag & Shojear 2009,
Kazemi et al, 2013, Santoso & Susilo 2016,
Sougueh et al, 2018) The growth patterns of
narrow-barred Spanish mackerel according to
researchers and the areas presented in Table 2
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Table 2 Length-weight relationship of narrow barred Spanish mackerel in the Indonesian and Indian Ocean waters

Fishing Fork length (cm) | Weight (gram) intercept Siope Growth pattern References

Area a b

Australia waters 58-172 00015-406 34x10° 312 Allometric positive Mackie et al , 2005

South Arabia Sea nd nd 9x10% 296 Isometric Grandcourt et al,, 2005

Oman waters nd nd 353x10°M | 317M Isometric Govender et al , 2006
53x 10°%F 309F

Iran Sea 55-132 nd 0076 298 Isometric Shojeai et al , 2007

Oman waters Nd nd 00153 283 Isometric Thagharn et al , 2008

Coastal waters of Iran 29-128 nd 00194 286 Isometric Sadeghi et al ,2009

Gulf of Persia Iran 30-156 nd 00244 273 Allometric negative | Motlagh & Shojeai 2009

Gulf of Persia and Oman 29-154 (F) nd 00119 (F) 29(F) Isometric Kaymaran etal, 2010

Sea 35-144 (M) 00113 (M) | 29 (M)

Gulf of Persia and Oman 35-154 011-241 0044 259 Allometric negative Kazemi et al, 2013

Sea

Northem of Persia Gulf 20-139 015-180 0018 293 Isometric Fakhn et al,, 2015

Djibouti Red Sea 45-110 nd 5x104 155 Allometric negative Sougueh 2018

Java Sea nd nd -4 51 273 Allometric negative | Santoso & Susilo 2016

Bone Bay 395-1495 057-870 -0 4107 24576 | Allometric negative This research

*) F=females, M=males, nd = no data
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The value of condition factors generally
ranges from 2-4 for fish that have elliptical or
torpedo shaped bodies and 1-3 for fish that are
slightly flat bodies Condition factor values can
vary between species and inter species caused
mainly by the presence fof food, fish age, sex and
gonadal matunty The value of the condition factor
of narrow-barred Spanish mackerel in Bone Bay
waters obtained in this study 1s 1 138 categorized
as normal in accordance with the torpedo shaped
body

The results of this study explain that fish
groups become an important food of narrow-
barred Spanish mackerel in the waters of the Gulf
of Bone This discovery is in line with all previous
research about food habit in various waters, but
the composition of the species is slightly different
Bakhoum (2007) reported that teleost such as
Engraulis encrasicolus, Gobius spp, Sardinella
aurnta, Sardina pichardus were the most important
food item, contributing 92 62% and
shnmpsrepresented the second most important to
the diet of Scommerson in the Egyptian
Mediterranean coast Darvishi et al, (2013)
reported that the major food groups of narrow-
barred Spanish mackerel Persian Gulf and Oman
Sea were Ostheichthyes, Crustacea and
Chephalopoda and basic foods in Octeischthyes
group were Engraulidae and Clupeidae Johnson
& Tamatamah (2013) described that in the
stomach of S commerson in coastal watersof Dar
es Salam Tanzania, identified fish includes
Atherina breviceps, Silago spp, Eutruthemes
teres, Athennnomonus spp, and Sardinella
ocelatus, and E teres was the dominant prey
species. Niamaimandi et al , (2017) reported that
fish found to be the main prey item of narrow-
barred Spanish mackerel in the northern Persian

Gulf Furthermore, explained that Sardines were
the most prevalent, accounted for 50-85% of the
total weight of prey tems in different months,
while Indian mackerel (Ratrelliger spp), Ponyfish
(Leiognathus sp) and Halfbeak (Hyporhamphus
sp ) were less essential components of diet of S
commerson Rajesh et al, (2017) reported that
the major food tems identified based on the IRI
values of narrow-barred Spanish mackerel Iin
south-west coast of India were S longiceps,
Decapterus ruselli, whitebaits, R kanagurta, and
Ephinepelus spp

In general, the fertiization process towards
spawning of aquatic organisms I1s better at sex
ratio was no significantly different from 1 1 In this
study, the sex ratio was no significantly different
from 11 Some studies that have been done
previously show the same results, but also some
studies show different results as presented in
Table 3

Based on the information in Table 3 that
narrow-barred Spanish mackerel that live in the
same waters do not show the same sex ratio The
sex ratio of mackerel in the same waters can be
different according to the time of the study, but
instead the same waters and different times can
show the same sex ratio Mackie et al, (2005)
explain that the sex ratio of a species can differ
according to the observed water location along
with the observed age group changes Variations
in the sex ratio often occur due to three factors
namely differences in reproductive behavior,
environmental conditions, and fishing (Nugroho et
al, 2018) The high level of exploitation of a
population can affect the biological aspects of that
population such as growth pattern, condition
factor and sex ratio (Mallawa & Amir 2019)

Table 3  Sex ratio of narrow-barred Spanish mackerel in the Indian Ocean waters

Area Sex Ratio

Female | Male | Significantly Hetersnves
Coastal waters of Oman 1 074 Different Claereboudt et al , 2005
Nothern Australia waters 12 1 Different Mackie et al , 2005
Quensland waters, Australia 12 1 Different Rose et al, 2006
Coastal waters of Iran 1 097 Not different Sadeghie et al , 2009
Persian Gulf and Oman Sea 1 097 Not different Kaymaram et al , 2010
Persian Gulf and Oman Sea 1 097 Not different Darvishi et al , 2011 and 2013
Nothern of Persia Gulf 1 06 Different Niamaimandiet al , 2017
Kwandang Bay, Sulawesi Sea 12 10 Different Nugrohoet al , 2018
Bone Bay 113 10 Not different This research
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CONCLUSION

The increasing of length of narrow-barred Spanish
mackerel fish in Bone bay waters I1s fast than its
weight gain The value of the condition factor Is in
the range of the value of the fish that has an
elongated round shape, the important food were
anchovy, sardine and Indian mackerel, the ratio of
the number of males and females in the
population is considered normal

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest

ACKNOWLEGEMENT

This research funded by the Institute of Research
and Community Service of Hasanuddin University,
for this funding support, the researchers
expressed therr grattude Thank you also go to
fishermen in the Gulf of Bone waters who helped
durning this research To colleagues in the
Fisheries Department of the Faculty of Manne and
Fisheries, Hasanuddin University who also
provided support so that this research went well
we also expressed our gratitude

AUTHOR CONTRIBUTIONS

Add contribution of each author (with abbreviated
name) here For example WEP designed and
performleed the experiments and also wrote the
manuscript EW, OA, and IDJ performed animal
treatments, flow cytometry experiments, tissue
collection, and data analysis AS and MR
designed expenments and reviewed the
manuscript All authors read and approved the
final version

Copyrights: © 2020@ author (s)

This 1s an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 40), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal 1s cited, in accordance with accepted
academic practice No use, distribution or
reproduction 1s permitted which does not comply
with these terms

REFERENCES

Bakhoum SA, 2007 Diet overlap of immigrant
narrow-barred Spanih mackerel,
Scomberomorus commerson (Lac 1802),
and largehear hairtail ribbonfish Trichiurus

leptirus (L 1758) n the Egyptian
Meditteranian Coast J Animal biodiversity
and Conservation, 30(2) 147-160

Claereboudt MR, Macliwain JL, Al-Qufi HS, and
Abu Ali AA, 2005 Pattern of reproduction
and spawning of the Kingfish
(Scomberomorus commerson) in the coastal
waters of the Soltane, Oman Fisheres
Research 73 273-282

Darvishi M, Kaymaran F, Salarpouri A, Behzadi S,
and Daghoogi B, 2013 Population dynamic
and biological aspects of Scombermorus
commerson in the Persian Gulf and Oman
Sea (Iranian coastal) 10TC-2011-WPNTO01-
23 9p

DGFC, 2014 Map of Indonesia capture fisheries
resource performance Ministry of Maritime
and Fishenes of Republic of Indonesia,
Jakarta 65p

Effendi MI, 1979 Fishery Biology Method First
Ed Yayasan Dew Sri, Bogor 110p

Fakhn A, Fekrandish H, Pazira A, and Ratsgoo A,
2015 Length weight relationship and growth
parameter of Kingfish (Scomberomorus
commerson)in the North of Persian Gulf
Journal of Fishenes and Aquatic Sciences
10(6) 592-596

Froese R, 2006 Cube law, condition factor and
weight-length relationships history meta-
analysis and recommendations J Appl
Ichthyol 22 241-253

Govender A, Al-Qufi H, Macliwan JL, and
Clarereboudt MC, 2005 A per-recruit
assessment  effectiveness of some
management regulation Department of
Manne Science and Fishenes Fisheries
Research 77 239-247

Grandcout EM, Al Abdelsalam TZ, Francis F, and
Al Samsi AT, 2005 Preliminary assessment
of biology and fishery for the narrow barred
Spanish mackerel, Scomberomorus
commerson (Lacepede, 1800), in the
southern Arabian Gulf Elsevier, Fisheries
Research 76 277-290

IOTC 2018 Status summary for species of tuna
and tuna like species under IOTC mandate,
as well as other species impacted by IOTC

at

fishenes Available
http //iotc org/sites/defaultffiles/summary_sto
ck_status,pdf

Johnson MG, and Tamatamah AR, 2013 Fishery
and feeding habits of Kawakawa (Euthynnus
affiis, Cantor 1849) and narrow-barred
Spanish mackerel (Scomberomorus
commerson, Lacepede 1800) in the coastal

Bioscience Research, 2020 volume 17(3) 1798-1806

1804



Mallawa and Amir

Length weight relationship, food habit and sex ratio of narrow-barred mackerel

waters of Dar es Salaam Tanzania |OTC-
2013-WPNT03-21

Johnson MG, Mgaya YD, and Shaghude YW,
2014  Growth, mortality and reproductive
biology of narrow barred Spanish mackerel
(Scomberomorus commersonlLacepede
1800), along the northern Tanzanian coastal
waters 10TC-2014-WPNT02-29 Rev-1

Kaymaram F, Hossainy SA, Darvhisi M,
Talebzadeh SA, and Sadegi MS, 2010
Reproduction and spawning patterns, of
Scomberomorus commerson, in the Iranian
coastal waters of Persian Gulf and Oman
Sea Iranian Journal of Fishenes Sciences
9(2) 233-244

Kazemi SH, Paighamban SJ, Daliri M, and Nadern
RB, 2013 Length-weight and length-length
relationship, condition factors and optimal
length of some fish species from the Persia
Gulf and Oman Sea IntJ Aquat Biol 1(4)
167-174

Mackie MC, Lewis PD, Gaughan DJ, and
Newman SJ, 2005 The vanability in the
spawning frequency and reproductive
development of narrow barred Spanish
mackerel along the west coast of
Australia Fish Bulletin 103 344-354

Mallawa A, and Amirr F, 2019 Population
dynamics of narrow-barred  Spanish
mackerel  Scomberomorus = commerson
(Lacepede 1800) in Bone Bay waters, South
Sulawesi, Indonesia AACL Bioflux 12(3)
908-917

Motlagh SAT, and Shojeai MG, 2009 Population
dynamic of narrow-barred Spanish mackerel
(Scomberomorus commerson) in the Persian
Gulf, Bushehr province, Iran Indian J Fish
56(1) 7-11

Motlagh SAT, Seyfabadi SJ, Shojeai GM, Atabhi
B, and Mirghaet TA, 2008 Population
dynamic of Spanish mackerel
Scomberomorus commerson In coastal
waters of Oman Iranian Journal of Fishenes
Sciences 7(2s) 257-270

Niamaimandi N, Kaymaram F, Hoolihan J,
Mohammadi G, and Fatemi SMR, 2017
Contribution to the feeding habit, and
reproductive  biology of narrowbarred
Spanish mackerel, Scomberomorus
commerson (Lacepede 1801) in the northern
Persian Gulf Iran J Ichthyo 14(2) 162-170

Nugroho T, and Hidayat T, 2014 Population
dynamic of narrow-barred Spanish mackerel
(Scomberomorus commerson) in Kwandang
Gulf of Sulawesi Sea Indonesian Journal of

Fisheries Research 20(4) 251-258

Nugroho T, Hidayat T, Chodriyah U, and Patria H,
2018 Reproduction biology of narrow-
barred Spanish mackerel,(Scomberomorus
commerson Lacepede 1800) in Kwandang
Bay, Sulawesi Sea J Bawal 10(1) 69-84

Oktavia S, and Hidayati N, 2017 Analysis of
gonad of narrow-barred Spanish mackerel
(Scomberomorus commerson) landed In
Coastal Fisheries Port, Pandeglang District,
Banten J SciPhar 3(2) 15-20

Rajesh KM, Rohit P, Thomas S, Suprabha P,
Nataraja GD, and Samphatkumar G, 2017
Food and feeding habit of narrow barred
Spanish mackerel Scomberomorus
commerson (Lacepede 1800) of Karnataka
south-west coast of India Indian J Fish
(special issue) 64 182-185

Ricker WE, 1980 Computation and interpretation
of biological statistic of fish population Bull
Fish Res Board Canada 190F

Rose D, Baley S, Staunton-Smith J, and
Mackenzie B, 2006 Fisheries Long Term
Monitoring Program-Summary of Spanish
mackerel (Scomberomorus commerson)
survey results 2004-05 Department of
Primary Industries and Fishenes, Brisbane,
Austalia

Sadeghi MS, Kaymaran F, Jamh S, Fatemi MR,
and Martazazi MS, 2009 Pattern of
reproducdion and spawning of
the, Scomberomorus commerson n the
coastal waters of Iran J of Fisheries and
Aquatic Sciences 4 32-40

Santoso A, and Susilo ES, 2016 Preliminary
study about length weight of narrow barred
Spanish mackerel, Scomberomorus
commerson,at Semarang, Java Sea Journal
of Tropical Marine Sciences 19(2), 161-165

Shojaei MG, Motlag SAT, Seyfabadi J, Abtahi
B, and Dehghani R, 2007 Age, growth, and
mortality rate of the narrow barred Spanish
mackerel (Scomberomorus commerson
Lacepede, 1800) in coastal waters of Iran
from length frequency data Turkish Journal
of Fisheries and Aquatic Sciences 7 115-
121

Sougueh MA, 2018 Sampling strategy and
management recommendation for Spanish
mackerel and other important fish stock in
Dyibouti Unined Nations University Fishernes
Trainning Program, Iceland [final project]

Steel RGD, and Torrie H, 1993 Principles and
statistical procedures of a biometrics
approach  Second Edition, Jakarta PT

Bioscience Research, 2020 volume 17(3) 1798-1806

1805



Mallawa and Amir Length weight relationship, food habit and sex ratio of narrow-barred mackerel

Gramedia Library Jakarta

Suman A, Inanto HE, Satna F, and Amn K, 2016
Potency and exploitation level of fish
resources 2015 in Fisheries Management
Area of Indonesian Republic (FMAs) and its
management option Journal of Indonesian
Fisheries Policy 8(2) 97-110

Yuliana E, and Nurhasanah, 2017 Exploitation
rate of King mackerel and frigate tuna in
conservation area, Kanmunjawa, Java Sea
Journal of Mathematic, Sciences and
Technology 18(1) 44-55

Bioscience Research, 2020 volume 17(3) 1798-1806 1806



