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Figure 1: The catch and landing trend of longtail tuna fish on the southern waters of the country from 1997-2022
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Figure 2: The location of longtail tuna fish data collection areas on the northern waters of the Oman Sea (coasts of
Sistan and Baluchistan province)
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Table 1: Investigating the stock status based on its population indicators (Haruna et al, 2018, Mallawa et al, 2015)
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Figure 3: The relative abundance percentage of longtail tuna fish in different length groups during sampling in the
northern waters of the Oman Sea (coasts of Sistan and Baluchistan Province - 2022)
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Figure 4: The relationship between fork length and weight (total) of longtail tuna fish in the northern waters of the
Oman Sea (coasts of Sistan and Baluchistan Province - 2022)
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Figure 5: Cohort tracking curve (growth) of longtail tuna fish on the northern waters of the Oman Sea (coasts of
Sistan and Baluchistan Province)
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Figure 6: Catch curve based on the selectivity from longtail tuna fish length frequency data analysis on the northern
waters of the Oman Sea (coasts of Sistan and Baluchistan Province)
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Figure 7: The diagram of the length- base spawning potential ratio (LBSPR) of longtail tuna fish on the northern
waters of the Oman Sea (coasts of Sistan and Baluchistan Province)
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Table 2: Comparison of biological indicators of longtail tuna fish with other studies in different parts of the world

to K Loo Local Reference
-0/02 0/41 123 Neuguinea Wilson (1981)
-0/24 0/49 93 India Silas et al. (1986)
- 0/22 133 Oman Prabhakar and Dudley (1989)
- 0/55 108 Thailand Yesaki and Carrara (1994)
-0/002 0/23 135 Australia Griffiths et al. (2010)
0/35 133 Oman Sea and Persian Gulf (Iran) Kaymaram et al., 2013
-0/28 0/39 129 Oman Sea and Persian Gulf (Iran) Darvishi et al., 2018
Persi If (I
0/38 0/3 11 Oman Sea and Persian Gulf (Iran) Yasemi et al., 2017
0/27 140 Oman Sea and Persian Gulf (Iran) Kaymaram et al., 2009
Persi If (I
-0/38 0/3 112 Oman Sea and Persian Gulf (lran) Nazari bejegan et al., 2013
026 0/41 137 Oman Sea and Persian Gulf (Iran) Hashemi et al., 2022
-0/26 0/39 132 Oman Sea (Iran) Current study, 2023

G950t o o il 50 AisS (nl o Gliee 005
OO Lad Cod p Sge Jele (Pt 5Bl a3 518
SY g od I Cllo g g duo Gl =) 4 el so 005
4 (s g (Salojl g elly p Sie (darme Jalge
(Mateus and Estupinan, 2002) 5,5 o,Lsl 0 pusd
oxe EF 9 Slpore Ol el lpol) e
Seo jezme bl 5 (golee Cullad Glie ialS (gl
el Wl .denning et al,, 2000) <ol
Cheung et al., ) I ol s ool (6 il
ol daasls ol b odel Cawsds gl awslie 5 (2004

ol s slediy bagie g pdyanl b ol 552 ale
S pyolie gl,Is axlllae 550 Jlos 5o Limean/ Lopt asLs
009 Sl Slas aS (VEIAP =+ /AN 590>) 0090 S
ol Ay o Ol Cumdy A S (g0
Slse Ysess .(Cousido-Rocha et al., 2022)
Ll Fusy) Sl Jyame 2She gobeo pesS
Palal) g oad ad S S s (M) (ol eag S o e
oolitil 0,050 Coprdy g FIFwsy = FIM
ol Ol 43s5 ol jo (Kumar et al., 2023) 55 5 o
5| i goleo Hlad Slis g ooge FIFmsy=V/Ff Lasls
S At $9keo yo9S pe (e izen ol Al
oxiasylid g (Fmsy =Fopt< M) 009y crnls 1095 1o 3

Job om a5 el cpl (gl ) g D' yolie anlis
Ay (ke 9 3,10 3929 (Shared ) o 30 9 Colidio
o3l s loy o 4 el gud, F5 shls o 5l Jols
Lylys o sl cwl oob olpass Glls woglas
5 Lo Oliee 2 Gilgs o e albl iz (550 iS5 5905
Q' 51 Sslito ylme Jobis ol i ol g aily 35,55 K
Glisee Sloy sooygs jo ddlaie G 0 S 5 Sl
o ylph s cde 4 Jolaie Gl waily o

(King, 2007) ol axsls
5 plroe) Gragils #V) 655 ol gsb Jobo ol
oo de lale yiion s, (oo i (A YAA ()] ) S
S5y Wilgh o0 9 (Mo yn Te g0) s oo JuSis (sl
Ol 2Bl 4565 (nl 5l Il o e e sl g b
Slixe ) ool Cawdas /0 5 i (6,8 po e o
S0 ot oo g (Sonl i S (s 5l i S0
O o oS o b /0 5l o (Gls Camez o
Ry e 030l ) il b oS e
,o .(Sparre and Venema, 1998; King, 2007) <.

e ibaie ol 53 (YAA) o San 5 plyasS axlllas
CIY) goles yaSye (-IV)) amb yeosSye
3,810 CIVA) )l oyt iy 5 (1)) S 5098 5o
Ol shasle y aalidl L 3l Ldle )0 cous ) oo Hlaiay ol

of



aS 28 lg8 o0 05 d Cumdg Ll g b 109 S e
oS Cundy g lawgie S pdycuwl Ll aigS ol
03 5l Yl Casls e g ol 2ol 4y g, Lagie

&bo

Adams, P., 1980. Life history Patters in maine
fishes and their consequences for fisheries
management. Fish Bulltin,78(1):1-5.

Arrizabalaga, H., Murua, M. and Majkowski,
J., 2012. Global status of tuna stocks:
summary sheets. Revista de Investigacion
Marina, AZTI-Tecnalia, 19(8):645-676.

Bartulovic, V., Glamuzina, B., Conides, A.,
Dulcic, J., Lucic, D., Njire, J. and Kozul,
V., 2004. Age, Growth, Mortality and Sex
Ratio of Sand Smelt, Atherinaboyeri, Risso,
1810 (Pisces: Atherinidae) in the Estuary of
the Mala Neretva River (Middle-Eastern
Adriatic,  Croatia), Journal  Applied
Ichthyology, 20(1):427-430.

Carruthers, T.R.and Hordyk, A.R., 2018. The
Data-Limited Methods Toolkit (DLM tool):
An R package for informing management of
data-limited populations. Methods in Ecology
and Evolution, 9(12):2388-2395.
DOI:10.1111/2041-210X.13081

Cheung, W., Pitcher, T. and Pauly, D., 2004.
A fuzzy logic expert system to estimate
intrinsic extinction vulnerabilities of marine
fishes to fishing. Biological Conservation,
124(1):97-111. DOI:10.1016/j.biocon.2005.01.017

Collette, B.B. and Nauen, C.E., 1983. FAO
species catalogue. Vol. 2. Scombrids of the
world. An annotated and illustrated catalogue
of tuna, mackerel’s bonitos and related
species known to date. FAO Fish Synopsis,

2:137 P.
IAYA

Cool iy o Ol A Sl i b0
.(Korkmaz et al., 2023)

5o Jomiliy o ) alagass LBSPR sl
Hordyk etal., 2015; Carruthers) ..s’ . 41,[(SPR)
3 i dwo Camdg adlas ol (@nd Hordyk, 2018
olas 1y gy e Gylo e 5 (LBSPR=/YY) aig
(BIBo= +/Y) 1Y | oS polie asls cpl )0 000 0
1) <18 YL polie w0 ,usd auald a5 edumalis
—1£) < 1F-+ 15 polis g 0pusd cuslin Curdy (B/Bo=
5 JoUS Sl 05 5 008 Lagie Cons (B/Bo= /¥
545 dro Condy (B/Bo= /Y= /%) « V- /¥ polie
Froese et al., ) aas o plis |, 2ol 4 5, 0,53
s (2017; Zhai et al., 2020; Zhang et al., 2023
U o JB )0 Camer o 50 (nalse Jeily
(FIM) (el 7095 10 2 @3l 9SS ||
057 Sl azsul la el Cuns s pd ol
Job & g5k Jsbo dMIK) 0 2ol )y & (b 095 5o
Hordyk et al., 2015; ) cul (LM/ Lo) colei o
.(Carruthers and Hordyk, 2018

3,590 pa>ls g LBSPR asli 5l clallas 51 (6 ylows 5o

oSy, o5 (LBBY Jsb ululy 55 oleger
P Corby owyp S Wid Sgase slrools
g Cowl Job wlalpy azls g0 (pl gl e colaul
59950 093]y 0355 (gllan 5 (Aed oled ) ologe
s plie @S Ghls g, 95 ol Ysers
(Hashemi et al., 2023; Zhang et al., 2023)
cslio (B9, Sy Glye 4 LBSPR (a3l 5l (yizren
oS ST L wlonzs o)) a5 613 oy S
(Korkmaz et al., 2023) 545 0 ol o5 ,ls aie ol 5o
QL ) IVE sse (Jgo (ol 0053 Comdg g Lails
A 00,3 bl ez g slolse bl g sl ools
Cool (lawgie 0,33 Cuxsg) (LPO-TAD) lawgie

(Mallawa et al., 2015; Haruna et al., 2018)
Sl rd (7 s Slatld 4 ax g L
a5 6ol 505 yo Can Lmean! Lopt LBSPR 5L

! Length-based Bayesian biomass estimation (LBB)


http://dx.doi.org/10.1016/j.biocon.2005.01.017

o Oplse Janilly s 5 cures obisy

_)‘..\1‘.«4\54 K} ‘;A.Aj-lu

Cousido-Rocha, M., Cervi~ no, S., Alonso-
Fern’andez, A., Gil, J., Gonz" alez Herraiz,
I., Rinc” on, M., Ramos, F., Rodriguez-
Cabello, C., Sampedro, P., Vila, P. and
GraziaPennino, P., 2022. Applying length-
based assessment methods to fishery
resources in the Bay of Biscay and Iberian
coast ecoregion: Stock status and parameter
sensitivity. Fisheries Research, 248(1):1-15.
DOI:10.1016/j.fishres.2021.106197.

Darvishi M., Paighambari S.Y., Ghorbani
A.R. and Kaymaram, F., 2018. Population
assessment and yield per recruit of long tail
tuna (Thunnus tonggol) in northern of the
Persian Gulf and Oman Sea Sea (lran,
Hormozgan Province). Iranian Journal of
Fisheries Science, 17(4):776-789.
DOI:10.22092/ijfs.2018.116992

FAO, 2018. The State of World Fisheries and
Aguaculture 2018 - Meeting the sustainable
development goals. Rome. Licenses: CCBY-
NC-SA 3.0 IGO. 227 P.

Free, C.M., Jensen, O. P., Anderson, S.,
Gutierrez, N.L., Kleisner, K., Longo, C.,
Minto, C., ChatoOsio, G. and Walsh, J.,
2020. Blood from a stone: Performance of
catch-only methods in estimating stock
biomass status. Fisheries Research, 223:1-
10. DOI: 10.1016/j.fishres.2019.105452.

Froese, R., Demirel, N., Gianpaolo, C.,
Kleisner, K.M. and Winker, H., 2017.
Estimating fisheries reference points from
catch and resilience. Fish and Fisheries,
18(3):506-526. DOI:10.1111/faf.12190.

Froese, R. and Binohlan, C., 2000. Empirical
relationships to estimate asymptotic length,

length at first maturity and length at
maximum yield per recruit in fishes, with a
simple method to evaluate length frequency
data. Journal. Fish Biology, 56(1):758-773.

Froese, R. and Pauly, D., 2022. FishBase
World Wide Web electronic publication.
Available at:  http://www.fishbase.org
(Access on 26.05.2022).

Ganga, U. and Pillia, N., 2000. Field
identification of scombroids from indian sea.
Ln.Pillai,N.G.K., Menon,N.G., Pillai,P.P and
Ganga,U. (Eds.) Management Scombroids
Fisheries. Central Marine Fishery Research
Institute, Kochine, pp.1-13.

Gayanilo, F.C., Pauly, D. and Parre, P., 2003.
The FAO-ICLARM stock assessment tool
(fisat) users guide. Rome, Italy.163 P.

Griffiths, S., Pepperell, J., Tonks, M.,
Sawynok, W., Olyott, L., Tickell, S,
Zischke, M., Lynne, J., Burgess, J., Jones,
E., Joyner, D., Makepeace, C. and Moyle,
K., 2010. Biology, fisheries and status of
longtail tuna (Thunnus tonggol), with special
reference to recreational fisheries in
Australian waters. FRDC Final Report
2008/058. 101 P.

Haruna, A., Mallawa, A., Musbir, M. and
Zainuddin, M., 2018. Population dynamic
indicator of the yellowfin tuna Thunnus
albacares and its stock condition in the
Banda Sea, Indonesia. AACL Bioflux,
11(4):1323-1333.

Hashemi, S.A.R. and Doustdar, M., 2022.
Stock Assessment of Indo-Pacific King
Mackerel, Scomberomorus guttatus (Bloch &
Schneider, 1801) in the Persian Gulf and

I\ d


https://doi.org/10.1016/j.fishres.2021.106197
http://dx.doi.org/10.1111/faf.12190

Oman Sea, southern Iranian waters, using
CMSY and DBSRA. International Journal of
Aquatic Biology, 10(1):12-20.

Hashemi, S.A.R., Doustdar, M., Gholampour,
A. and Khanehzaei M., 2020. Length-based
fishery status of yellowfin tuna (Thunnus
albacares Bonnaterre, 1788) in the northern
waters of the Oman Sea. Iranian Journal of
Fisheries  Sciences,  19(6):2790-2803.
DOI:10.22092/ijfs.2020.122747.

Hashemi, S.A.R., Doustdar, M. Ghasemzade,
Gh. and Gholampour, A., 2021. Length-
based fishery status of skipjack tuna,
Katsuwonus pelamis (Linnaeus, 1758)
(Teleostei: Scombridae: Scombrinae) in the
northern waters of the Oman Sea (Iran).
Iranian Journal of Ichthyology, 8(3):160-
169. DOI:10.22034/iji.v8i3.552

Hashemi, S.A.R., Doustdar, M. and Mohebi
Derakhsh, P., 2022. Stock assessment of
Yellowfin  tuna, Thunnus albacares
(Bonnaterre, 1788) using the LBB and LB-
SPR methods in the northern Oman Sea, Iran.
International Journal of Aquatic Biology,
11(4):313-320.
DOI:10.22034/ijab.v11i4.20009.

Hashemi, S.A.R., Erfani, A. and Rahimi, Q.,
2023. Population Characteristics of Havoor
fish (Long tailed tuna) in the waters of the
Persian Gulf and Oman Sea, Hormozgan
Province. Journal of Marine Fish, 5(1):51-
68. [in Persian]

Hordyk, A., Ono, K., Valencia, S., Loneragan,
N. and Prince, J., 2015. A novel length-
based empirical estimation method of
spawning potential ratio (SPR), and tests of

N

its performance, for small-scale, data-poor
fisheries. ICES Journal of Marine Science,
72(1):217-231. DOI:10.1093/icesjms/fsu004

IOTC, 2020. Report of the 10th Session of the
IOTC Working Party on Neritic Tunas.
IOTC-2020-WPNT10-R[E]. 73 P.

Iranian Fisheries Organization, 2023. Bureau
of statistics, Fishery statistics yearbook, 25 P.
[in Persian]

Jenning, S., Kasier, M. and Reynold, J., 2000.
Marine Fisheries Ecology. Black wall
Science, UK. 391 P.

Kaymaram, F. Hosseini, A., Darvishi, M. and
Talebzadeh, A., 2009. Report on the changes
in the population of large plagic fishes for the
purpose of optimal exploitation in the waters
of the Persian Gulf and Oman Sea. Final
Report, Iranian Fisheries Science Research
Institute, Iran. 126 P. [in Persian]

Kaymaram, F., Darvishi, M., Behzadi, S. and
Ghasemi, S., 2013. Population dynamic
parameters of Thunnus tonggol (Bleeker,
1851) in the Persian Gulf and Oman Sea.
Iranian Journal of Fisheries Sciences, 12(4),
855-863.

King, M.G., 2007. Fisheries biology assessment
and management. Second edition published
by Blackwell Publishing Ltd., UK. pp. 189-
194.

Kokkalis A., Eikeset A.M., Thygesen U.H.,
Steingrund P. and Andersen K.H., 2016.
Estimating uncertainty of data limited stock
assessments. ICES Journal of Marine
Science, 74(1):69-77.
DOI:10.1093/icesjms/fsw145.


https://doi.org/10.22034/iji.v8i3.552
https://doi.org/10.22034/ijab.v11i4.2009
https://doi.org/10.1093/icesjms/fsu004

o Oplse Janilly s 5 cures obisy

_)‘..\1‘.«4\54 K} ‘;A.Aj-lu

Korkmaz, B., Bolat, Y. and Cilbiz, M., 2023.
Length-based Stock Assessment for the Data-
poor Crayfish Fishery from the Egirdir Lake,
Turkiye. Turkish Journal of Fisheries and
Aquatic Sciences, 23(Sh):12.
DOI:10.4194/TRJFAS22354.

Kumar, R., Dineshbabu A.P., Rahanglade, R.,
Vase, V.K., Gohel, J. and Solanki, V.,
2023. Assessing Low Value Crustacean
Bycatch Species Using Length Based
Bayesian Biomass (LBB) Method, a Tool for
Data Poor Fish Stock Assessment. Turkish
Journal of Fisheries and Aquatic Sciences,
23(Sl1):12. DOI:10.4194/TRJFAS22189.

Laléyé, P.A., 2006. Length-weight and length-
length relationships of fish from the Ouémé
River in Bénin (West Africa). Journal
Applied Ichthyology, 22(1):502-510.

Mallawa A., Amir F. and Susianti W., 2015.
Assessment of  Katsuwonus  pelamis
conditions in Flores Sea waters, South
Sulawesi. Proceedings of the National
Symposium on Marine and Fisheries I,
Hasanuddin University Press, pp. 299-307.
(in Indonesian)

Mateus, A. and Estupina, B., 2002. Fish stock
assessment of  Piraputanga  (Brycon
microlepis) in the Cuiaba Basin. Braz
Journal Biology, 10(1):165-170.

Mildenberger, T.K., Taylor, M.H. and Wolff,
M., 2017. TropFishR: An R package for
fisheries analysis with length- frequency
data. Methods in Ecology and Evolution,
8(11):1520-1527, DOI:10.1111/2041-
210X.12791

Mildenberger, T.K., Taylor, M.H. and Wolff,
M., 2021. vignettes of TropFishR. Available
at:
https://cran.rproject.org/web/packages/TropF
ishR/vignettes/IfgData.html (Access on: Jully
20, 2022)

Nazari Bejgan, A., Darvishi, M., Kamrani, A.
and Yasami, M., 2013. Growth parameters
and estimation of Havoor fish growth using
the fashion progress method in the waters of
Hormozgan Province. Shilat journal, Journal
of Natural resources of Iran, 65(1):89-98

Ovando, D., Free, C.M., Jensen, O.P. and
Hilborn, R., 2022. A history and evaluation
of catch-only stock assessment models. Fish
and Fisheries, 23(1):616-630.
DOI:10.1111/faf.12637

Prabhakar, A. and Dudley, R.G., 1989. Age,
growth and mortality rates of longtail tuna
Thunnus tonggol (Bleeker) in Omani waters
based on length data. Indo-Pacific Tuna
Development and Management Programme
IPTP/89/GEN 16, 90-96.

R Development Core Team, 2022. R: A
language and environment for statistical
computing. vienna: foundation for statistical
computing. Available at: http://www.R-
project.org

Rosenberg, A.A., Fogarty, M.J., Cooper, AB.,
Dickey-Collas, M., Fulton, E.A., Gutiérrez,
N.L., Hyde, KJW., Kleisner, K.M.,
Kristiansen, T., Longo, C., Minte-Vera, C.,
Minto, C., Mosqueira, I., Chato Osio, G.,
Ovando, D, Selig, E.R., Thorson, J.T. and
Ye, Y., 2014. Developing new approaches to
global stock status assessment and fishery

OA


https://doi.org/10.4194/TRJFAS22189
https://doi.org/10.1111/2041-210X.12791
https://doi.org/10.1111/2041-210X.12791
https://doi.org/10.1111/faf.12637
http://www.r-project.org/
http://www.r-project.org/

production potential of the seas. FAO
Fisheries and Aquaculture Circular No. 1086.
FAO, Rome. 175 P.

Silas, E.G., Pillai, P.P., Srinath, M.,
Jayaprakash, A.A., Muthiah, Balan, V.,
Yohannan, C.T.M., Siraimeetan, P.,
Mohan, M., Livingston, P., Kunhikoya,
K.K., Pillai, M.A. and Sarma, P.S.S., 1986.
Population dynamics of tunas: stock
assessment. Bulletin of the Centre for Marine
Fisheries Research Institute, Cochin, 36:20-
217.

Sparre, P. and Venema, S.C., 1998.
Introduction to tropical fish stock assessment,
FAOQ Fisheries Technical Paper, Italy. 450 P.

Wilson, M.A., 1981. The biology, ecology and
exploitation of longtail tuna, Thunnus
tonggol (Bleeker) in Oceania. Macquarie
University, New South Wales, p. 195.

Yasemi, M., Bajgan, A.N. and Parsa, M.,
2017. Determining the growth and mortality
parameters of longtail tuna (Thunnus
tonggol Bleeker, 1851) using length
frequency data in coastal waters of the
northern Persian Gulf and Oman Sea, Iran.
International Aquatic
DOI:10.1007/s40071-017-0170-5

Yesaki, M. and Carrara, G.,1994. Age, growth
and natural mortality of kawakawa

Resource,

AR

(Euthynnus affinis) from the western Indian
Ocean. Proceeding of the 5th Expert
Cunsultation on Indian Ocean Tunas, Mahe,
Seychelles, 4-8-October 1993. FAO-UNDP
Indo-Pacific Tuna Development and
Management Programme, Colombo, Sri-
Lanka. IPTP, 8:62-66.

Zar, J.H., 1996. Biostatistical analysis. 3™
edition. Prentice-Hall Inc., New Jersey, USA.
662 P.

Zhai, L., Liang, C. and Pauly, D., 2020.
Assessments of 16 Exploited Fish Stocks in
Chinese Waters Using the CMS and BSM
Methods. Frontiers in Marine Science,
7(1):1-10. DOI:10.3389/fmars.2020.483993

Zhang, K., Zhang, J., Zhang, P., Su, L., Hong,
X.,Qiu, Y.and Chen, Z., 2023. This is what
we know: Assessing the stock status of the
data-poor skipjack tuna (Katsuwonus
pelamis) fishery in the South China Sea.
Front Marine Science, 10:1095411.
DOI:10.3389/fmars.2023.1095411

Zhou, S., Punt, A.E. and Smith, A., 2018. An
optimized catch-only assessment method for
data poor fisheries. 2017. ICES Journal
Marine, 75(1):964-976.
DOI:10.1093/icesjms/fsx226


https://doi.org/10.%201093/icesjms/fsx226

Iranian Scientific Fisheries Journal Vol. 33, No. 2

Population dynamics and length-based spawning potential ratio of longtail tuna
(Thunnus tonggol Bleeker, 1851) in the northern waters of the Oman Sea (Coasts of
Sistan and Baluchistan Province)

Hashemi S.A.R.Y"; Doustdar M.?
“seyedahmad91@gmail.com

1-Off- shore Fisheries Research Center, Iranian Fisheries Science Research Institute (IFSRI),
Agricultural Research, Education and Extension Organization (AREEO), Chabahar, Iran

2- Iranian Fisheries Science Research Institute (IFSRI), Agricultural Research, Education and
Extension Organization (AREEOQ), Tehran, Iran

Abstract

In this research, population characteristics and length-based spawning potential ratio (LBSPR) of
longtail tuna (Thunnus tonggol) were investigated. For this purpose, information was collected
from 4 fishing grounds on the coasts of Sistan and Baluchistan Province, including Bris,
Pasabandar, Pezam and Kanarak. In total, more than 700 fish were bio-measured in the research
stations (catch loading areas), and the growth indices were infinite length Loo=132(cm), annual
growth coefficient K=0.39, annual natural mortality M=0.61, the annual fishing mortality F=0.88,
the total annual mortality Z=1.49 and the annual exploitation coefficient E=0.59 and the time of
zero length to=-0.28 and the amount of growth performance index ®'=3.84. The ratio of length-
based spawning potential ratio (LBSPR) in 2022 for this species was LBSPR=0.21(0.16-0.27).
This research showed that this species has medium vulnerability and medium stock status, and
also the annual harvest of this species is in the stage of overfishing.

Keywords: Sistan and Baluchistan Province, Longtail tuna, Demographic characteristics,
Spawning potential ratio
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