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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)

208 desbre (b3 J9e 2 5l 039 9 JBoz Job b,
Wi=a Li"B

ko) Sy30 iz o Li 0,9) US55 Wi

S5 Woles sle D el ke @

S 6l B=Y 5 slawle Dy Jlo e OB i

dloe 3 Jgo b 5l ookl b plusa 0y b s3]

«(Zar, 1996) ao,5

09— Jeb akal,
o5l 50 g ailale & yso 4y 5990 (plo il Slidos
w55 3 solil b VFe athl colid (s s
3oL Jluzms 5515 5 e bl )V CE L (it
abl; 00,5 Cud sk Slslhd (lree 9 285 plaxil 0 570
dlme gl g ad dnlme brdiges ()59 9 Sz Job

t = [(s.dx)/ (s.dy)] x [(I0-31)/ (¥ (1-r?)] x [V (n-2)]
e o N ety 1 el s D ey9 el o 8 Jlre Gl ol S.AY ( S Jsbo il o )5 Jlre Bl ol 0X

ELEFAN (55, @pflsa b ad, oy

J58le 5 TropFishR aies )5 05290 (o 5lwaige Jow)
(Mildenberger et al., 2017) osl cewsay RStudio

(023 Pauly o Jserd Gosb 5l o aie Ol
«(Froese and Binohlan, 2000) o acwlxs

Log(-to) = - 0.3922 - 0.2752 LogLoo - 1.038 LogK)

1 Electronic length frequency analysis (ELEFAN)
2 method = "optimise"

Coroz (2bg
Nl gamaid  Sturgess socls ulol ool
ges bl Loo 5 (0 il 4 Ik (slaog)5)
Lo cpol> asdllas ;o .050,5 5,41 ,» Powell-Wetherall
«(Gayanilo et al., 2003) w05 aculoe g, ol 5
(Loo-.al/b)L -L'=a+b L'
9 a ‘g_glj'l" 05; o 4.»...05 :I_I clej.la 6Lm5)f wil...c :L_
(Wolee o gl 3l oye D

A


http://isfj.ir/article-1-2796-fa.html

[ Downloaded from isfj.ir on 2025-07-04 ]

(e 0pu3d Condg) TAD-YV + o alol> gl Lulul
120 5l oS 5 (dawgie o33 Cuxdg) LFO-TAD
Mallawa et al., 2015; ) cosl (Cuns 0,53 Consdg)
ool gl Lo b Lygets o5 3.0 .(Harunaetal., 2018
0 Ll ars Jlaiml ok cal lils ploale o5 Jobo L
£\ aalllae ol ,0) (Froese et al., 2017) <ol oo

(0d a8 )5 a5 o e il

Jsb oololy orlge Jomily o a5Ls
Y(LBSPR)
ol 1y Jol cnl SPR) g oty canms sl
e S Gl ol Comex S (piils gl a5 05 e
slass asls ol ailey o0d) Wb p133 slsl s (g3 050
3 Srees sdle Lol 0 b i ,e55 5 b3 oesll
N preos b Yo 4 b gy 5l aS b b anslis
(35,5 oo Iz Glll 51 Eob Jsb bl aill)
M.M@MLE.”@M)L@—IMSM;MW
b oo Jb )0 Cumer S0 (pse Jeily
(FIM) gl o5 S o gobeo oag Sy S
wile Sl azda )b slogasls cod 5 s piyol
Job & Esb Jobo (MIK) 0y 2ol )y & gk 095 o
Hordyk et al., 2015; ) col (LM/Lx) coleso
Carruthers and Hordyk, 2018; Korkmaz et al.,
65 ol dob Job a3 135 ladllas Lulul (2023
oo i Jola Ygano 0 4135 125 5o st Sl FY
Sglge a3 S s o LBSPR =4/ a3l )l
Hordyk et al., 2015; Carruthers and Hordyk, )
(2018

SPR= Total Fished/ Total Unfished
g Excel asby 5l dacols (g )lol Jdsiga iy o
s R (4.3.0) Rstudio (2023.06.0) sla,l;3le 5
R Development ) TropFishR 4 LBSPR slaates
A eolawl (Core Team, 2022

3 Length-based spawning potential ratio
4

s Pauly sesl 51 (@) as, sloesls awslio

(Sparre and Venema, w3 ,5 acwlxe (VAAT) Munro
:1998)

@' -Log (K) + 2 Log ( L)

s Pauly ol ulul 5y 55 (M) (xeb g 5o

Sparre and Venema, ) a5 ,5 acwle (VAAT) Munro
(1998

(M)= -0.0152-0.297Ln(Loo) +0.654Ln(k)+0.642Ln(T)
Ln

AVl sbeo Vw.ial.m 9 S L;‘a.m b u.».f;l.m T
o azs 5 Las 0 ol )5 ile as 0 Y8 bl e sla!
(Kaymaram et al., 2009)
seo Jsb sloos,S ML ol 5 @) IS oo 55 5o
so9S o 31 S regS e Jolis by b anulre !
oy el Cussdy (goluo s S re (lie coreb
S ooy Sy ds g0leo yrag S po Cud &5 Vgl 0 00
(Sparre and w05 acwlxe E= F/Z akayl, 51 ol
Venema, 1998)
ro9S o bl (Fopt) ity s0loo oo 9 Spe Ol
Froese and Pauly, ) o a5 L o (M) b
u«.a.?u )‘ oolawl L> (Lopt) o A J}Ja (2022
b e 9 S g0 25 el Job slayalil
(Froese et al., 2017) wol cuvoa

Lopt=Lint (3/(3+M/K))
Sladse g oy, 0 Ll il Cundy (o) 2 sln
slasls wluly adlas pl jo w)ls 892y Al
5 kS Jgap 5l dagasls ool 236 (830339 9 (Serex
0 p>d Cardy d,8 ool dewlxe Cz Y Jgu
I8 haian 3590 (00 (B33 59) (Serez (a3 LE el
el 00l oolaul LS Jae 9 g w)f

(lase x (23 ()35 Egamme [ )lake x (B3 ()9 Egamme JiSTamw Vo v)

! Catch curve converted length (CCCL)
2 Exploitation ratio


http://isfj.ir/article-1-2796-fa.html

[ Downloaded from isfj.ir on 2025-07-04 ]

R e

W=-/-#4 LY(N=Y ) [R?=-/AQ)
@5 o 039 Weeanle JBaz Jobo o L
b Sloslre y390 (ple D puolie i (g o ime SO
D e g (P<+/+0) cuils 3929 (=Y) ,Uasl 5,90 B
i Syl wdy ewimeplis G55 5 Jsb b,
el (L)
Colde Job weiia baiged IS lp Comex 2bs
Jsb 3 i el po /T 0l gy e e b VYY
eJL» B <7\ &Joﬁssjﬁ ‘(A Jiw) 09_)—‘/\’/\ )M
(8 USE) VYOV ISY labl Sgam aoy3 A0 b Jlus 515
als ol o EZ /0% aVle )lo 00 b
ol Cawods YIAY () o) o S

el ™]
bl Colsd (190,9,8 31 Hge0 oole dae YVT goome jo
Wy o2l 5o 285 18 (e 9,90 V0
e ol 0S5 reile YA (ols Jsb (23S 58
VENYEVON Y Glors Bl &) Jsbo ailos 5 o siibs

W Cwddy uizdd glo Jlw alitrs slaola o )_..AG...L»

(doys VY sga2) Jlglp weys 5 (Slyl2 oo yiien
Soyd g s (peS g e eizes (V) JS8)
oo 5 lmole 4 bogy e anlllas b ale sloizes sl
loaiged Glme Slal ) 0j5 (Ske 05 bl 5
VWe e hWe o v ()l paigad aials jo 6,5 FYYYEYOAY
#2952 Bl 039~ Bz Job alal; el cesoay o5

(Mallawa ef al, 2015 Haruna et al,, 2018) ;] suxes gl pdli wholy 0 msd Cardg owyp ) Jguo

Table 1: Investigating the stock status based on its population indicators (Haruna ef al, 2018, Mallawa ef al, 2015)

Value x Heaviness Value Heaviness Range Index
Small fish
1 Small - medium fish
10 g 2 Medium - Large fish Length frequency
Less than three
1 Three to five
10 2 2 More than five Number of age groups
More than two
é 9 Between one and two Fishi I
10 3 Less than one ishing mortality rate
More than 1
é Between 1 and 0.5 loitati
5 : 1 Less than 0.5 Exploitation rate
1 Less than 0.5
5 3 1 Between 0.5 - 0.75 Growth rate
5 More than 0.75
1 Less than 30 % i i
10 3 2 Between 30 % and 50 % Acceptable biological
5 More than 50 % catch
Available amount exceeds optimum
1 amount
3 1 Available amount equal to optimum Maximum recruitment
5 5 amount
Available amount less than optimum
amount
55 - - - Total
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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
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
-0/38 0/3 112 Oman Sea and Persian Gulf (Iran) Nazari bejegan et al., 2013
-0/26 0/41 137 Oman Sea and Persian Gulf (Iran) Hashemi et al., 2022
-0/26 0/39 132 Oman Sea (Iran) Current study, 2023
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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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