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Figure 1: Location of the sampling stations for T.
lepturus in the Persian Gulf and Oman Sea.
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Figure 2: The von Bertalanffy growth curve for T. lepturus in the Persian Gulf and Oman Sea.
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Table 2: The result of Battacharya method for age determination of 7. lepturus in the Persian Gulf and Oman Sea.

ol Coraz Syl Jsb Sl 09,5
Syl 09,5 b 00 dumw o NP
(o )

B VEA ¥i04 SY/EA \
YIAF FY- ¥/FE YA/A4 \
Y/ f.v Y/ay AQ/-Y Y
Y/¥Y Y\ 7 YIYO AYaINg ¥
\lids YA YIgA A VAN A

80

o @

60 | .
—_ o°
S @
a0l
£

h™
20 |
[+]
00 . : .
00 20 40 60 80 100

Relative age (years-t0)

do x99y b ploe (§b 30 5 )8 ks ST )3 (T lepturus) ! Jb o2lo JS yuo 3 S po oo ¥ S
Figure 3: Length converted catch curve of 7. lepturusin the Persian Gulf and Oman Sea

100 0.06 \
-
& = 3
- Z oo \
= >
- 0.75 | <
£ H 0.04
¢ é
] =
E 0.50 = 003 }— —
£ 3
@ ¢ o002 |
o 2
g 0| = |
3 E: 0.01 AN
o.00 L | 1

0.0 0.2 0.4 0.6 [1E:] Lo
Exploitation ration (E)

(T. ol Jb 2l ly sbal p ade 30T oF s

ales b yo g oy s s T 4o lepturus)
Figure 4: Yeild-per-recruit analysis for 7. lepturus in
the Persian Gulf and Oman Sea

i 5ol 32 35 Jre s

el Jb ol skl eogiiss g skl o Joe
Golopope e > Sl a5 ol las

l, sb>l » odg o 3YL a5 (Exploitation rate: E)
aSb AT L Gl B el Sley s s s 4
SpPS oS 03535 Akl slp rizen (Y JS8)
wiley Bb ol 0o, 950ciws adsl 005355 1D+ ,0 causS
Asl YY1 5855 Wl (B) @lopere cops ol
oo el 23 L.y Frax gous jlade (E.p=+/TY)
e TV g PN iy 4 (M) gab e 5 S e

W) co)'

aA


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.12.9
http://isfj.ir/article-1-1845-en.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1396.26.6.12.9 ]

F o ylach/ yiud g Cavuss Jlew O gl OOl cale dlae
Gulland and Rosenberg, 1992; Sparre ) o_b -

(and Venema, 1998
Lol 13 15 il 53 ol Jl (ole yos Jsbo
31l 00y femedd Jlw FIA fles gL o g o, >
B+ 3l G Smliiom Jsb L oLl (sl 45 ]
Sladie 5l iy (oaBly pee Jobo jlaie p e il
(Pauly, 1983) coul alal, cpl Jawgs oo 08 ) yuedss
o s 53 ool Jbo (ole 45 sl izl s oo
#le yos Job Dolis cle aldly Jlo FIA 51 6 5V e
e ($9) 2 Silelaz dlrem 09 S olasi b (ol JU
Syt sLaog,S lisean oo 4wl oo 55 bl
BBl YL (i 53 08 255 (08 [bB 4 e
(King, 2013)

LAl gy SoS an o Gl 5 K5 L Glies
A, F Al a4y dzgi Lol 00 cpess /Y g VWYY
) o, S sle 4sF al, F 5 l eads dcwlxe (K)
sy 9 oLl 05,5 53 ale ul sl 255 (K
(Jennings et al., 2002) 5,.5 o |3
Gl 5o IV Sladss ol gl oads (155 K (e
—kid o +/Y s (Lin and Zhang, 1981) s,;
e—ed el e (Ingles and Pauly, 1984)
3 S Jsb e cile Vo 5l oads awlxe Loy 00
(Somavanshi and Antony, 1989) v_a ¢ Jlei
o Jolew 0 S5 Job e s \YAV s
(Y Jgo=) cewl 034 ,ae (Chakraborty, 1990)
Slihos (o5 4 a5 ] 53 K 6Vl e
(Kwok and Ni, 2000; Chen Ll 5,5 ;o alis
s 0 455 pl s el 1 Xiles and Lee, 1982)
25y o0 Salide Job & bl ol I e ()8
s oles 6b,d g )l s a5 61 solo O ikt
95 Dliiod yi oy (il aibate o1 51 >
a2 egildl o el L (ol (e byl
S5 4 (124 +) Chakraborty el ab 3 & a0
Jlo— 3 1) o g Kiboo polie Jobo (Slgl8 2,
10 (S Jsb) yie Sl VYA (o 5 4 s Ly

A

Il ole b sl csloosts 51 e pols 3o 5o
Sl Grizes 5 (Smex ol (2L sl oo
Jsb lsd sLmosls aus, S ssliul 5T gLl
5 i) Gla Shg 290 55 et Sl
Lo Sl 50 oo 9 S ye g 0y aiile Slagz g0 SG59lsS]
aojli Laeols ol 5l oolal 0929 (ol b ains oo )3
A Jle plgre 4ol it Glajls iy Sale
Wbl S 0,90 SO sl e 3l 090 0ol PBlas (oS
5 aslale o bo 4y oyl 45 Cewl igas VO+ e B Ve e
(Gulland and Rosenberg, wis s,slao> Jlgie
4 s S8 GhalS (08 b s i S L 51 1992)
a2l Llrbl s coolio 5 (grmb o 5 Sye e
O ol olien laog )5 5l ol 8l slasy oialS Wi,
Vel ol s o ames lis YU olien sleos S
A WAl (Priw g Al G 0y50 Job jo digel
LBl oy, bawgs (Fys an Ligl oliom (slaog 5
b S92 SLacp B i daosls o)l 1ol SIS
0 Llo &Yolre (o solexwl gl y

05,5 0 L lobl s, 5l esliiul Ly gdiss ol 4o
oSl a5 0n olalis ol U ole sl Sl5en
5 AF/0F AV VAR SYIFA s 3 an Lyl Jo b
Chakraborty .se (5" Jsbo) ye sl V- Y[+
35 Jolgs 331y ool Jl 2le sl Siles (1924)
VYY) AYIO VY s 4 Sz b G 5
el 03,5 S E (S Jsb) e sl VY
olap 05,5 elgl o3l olass pizman b2l o, o
o=l aS (b 50 09: poms g pg3 lren (Slaoy S5l yaS
AKing, 2013) sl ¢ it wuls S o5 S35l sloes
S pis Azl )0 g deo o)Ll YL s pdy L
Lslemlomsy 5 S5b Sl 5SS Job slaodlS
S 550 e | (RECTUItMENT) SYs el
oL so 4 oBales 51 oS j5bo 0 Sz o8 lenle

0dmdy =l sl el Wilgy co (il 00,50 &y Ly


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.12.9
http://isfj.ir/article-1-1845-en.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1396.26.6.12.9 ]

o el Jb (ohle 5ala0 O e ) g3 eaes SLial 3 aad 95 Jas

ol 358 5 Bl 5553

MORite ryizmas ol 035 paads +/3) 5 V/+0 /AP
JU ple ;o 5 5 e adlllas o (2001) Biradar,
S o slo F, win o Maharashtra J>lgw o ol
5 VY YIFF i an |y oolio g xeb o JS oo s
55 e limee 09 YU 53,5 apaslne (Jlo ,9) VIAQ
A o 20 ol Bl 4 bgy o Dlidod )3 gobeo e
@obeo G 535 YU Lo a4 cenl (S 5l Gdods
3L Vb gobo om 5 S ye azii o 5 bl o o
it oolo IS ek oyl bl lej o a5 Jl>
S Olos 5Ly 5 )b s 5o (ol b (ole 0o
Sl 0095yl

e—Ib 2l sl p oo g bl 0y Joe
aS (Emax) s,10,m0 40 jlome o> jiSTas aS ols olis
Sloy wds oo Cews a1y skl 1 oy Gliee G YL
Syl el Cpeizman il /PY Uy oy E oS el
gl 009555 710+ )0 0uiS (§5m )5S 0 35 03955
(E) (551052 w2 Ol eiboy (b O] 03958000
ol oy Uy (ELg=e IPV) il <PV 8,5 sl
Sl maiges adlaie 5 (M) (g yeo 5 S yo (pile
7= 9g Jae leael s 4 Finax g B 4]
Al CIFHHF 5 /) E ol 3l 55,50 L
Obe) S8)F 4ml Ol (o0 Mwd Boiod [l 50 0
Sl ol 4 (ol Jb (Bl 23S Gados Gl ploxl
asgl ol Jb o wezs ul bdiad o clloy
255 S S e sl esdleo 5 (5381 55, L8
olal ecdlyy 4 puew; Gl el b (Bl 455
bl (o0 Do Yok g AVl slagialy wiesls

SO0 g Sl
pole Olibod A.M}.o" S sbasles L b0 o2
p3Y 355y QB sl b 0 j00 M y5aST (DS
Slolis 5 gla Sialen 5 o San 5l aiils
Olesle las sbys 5 )8 ml> ($55lsST caSingy
5 105 5y Shepm Mt S ool oyl L
MY 5 AV S oIS ol glasiiS Jiwy

> les o K g Lop polie .l 00 oy <[+ + )
IEE 5 (0SS Jsb) e il V44 s i oy Sl
(Somavanshi and Antony, < ulea i o,l;-5
,0()24Y) oL, 4 Thiagarajan ,.coes 1989)
Ko ai) sla ylyly jlade ais Logldl (3,8 Jole
53,5 8,505 108 o (US Jsb) yie olu VYA,

Ol oy 5o (il b (2Le (0) 2 53
B e 0l 00 (oS VIV b ol o B he,n
Ll Gy 5 2 ogildl o (oalo (nl sl (e
2 ObeSs Gladiss (V Jouz) Conl pria YA B VIV )
a2y 595l plaSs (SajedssT bl b L plag e
o S 4SSl (e (s (nl g 910555 0 SLSS
(Sparre and e ul LS (g8 > L5 Lyl
o SB polie og Sy S,k 5l Venema,1998)
oo Sl asly e adhie S s cilisee Sliiss
ol aciy sla as s s o oad abl Sllee
4 CV (50 a5 ! 51 (Pauly and Munro, 1984)
plosl wlidss glm 4555 cpl slp (FIF0) oowl caws
Olasi oo el 10 5l eS8 solio O) ddlais jo oul
st ol oy ailaie 3 WS ol 45 28, am
aog sl sl cul oo Lueus 0l Wy, slls
ailie G o > Koy Ly ad, sbe il )l a5 el
e Lol b ks e 4 55 s 0,55 b oy
51(King, 2013) a_sl wylie goga b conl \Son
Jlie yob b 5,5 o,Lal Lo & le3 (oo Jolse ol Ao
Rl ol ez s Gl L e )8 sk 4 Kl
Ol b Sal @ Lo lade 500 G,k 5l g ol oo
(Sparre and Venema, ool oo 2als &)l > ax o
1998)

(U ) VN (Z) S yoo 5 S yo pol i 5o
G=b (M) sl oo 5 S yo (wizpod 00 035 (e
(F) Gobmo o 5 S e 5 PV o Jsily (25 bl
Ao weildl Gy ddlaie 00008 awlxo ¢/FY
(Jeb (Slgls v, SeS 4 (141+) Chakraborty

ey anly ol 5 b (IS o g Fre sl F


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.12.9
http://isfj.ir/article-1-1845-en.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1396.26.6.12.9 ]

F o ylach/ yiud g Cavuss Jlew

Ol ) ik pale alas

S pode DLihod age (55,505 g

amio YV jgi8

Chakraborty, S. K., 1990. Fishery, age,
growth and mortality estimates of
Trichiurus lepturus from Bombay waters.
Indian Journal of Fisheries, 37, 1-7.

Chen, W.Y. and Lee, S.C., 1982. Age and
growth of the ribbon fishes Trichiurus
(Perciformes: Trichiuridae) of Taiwan.
Bulletin of the Institute of Zoology,
Academia Sinica, 21(1), 9-20.

Chiou, W. D., Chen, C. Y., Wang, C. M. and
Chen, C. T., 2006. Food and feeding habits
of ribbonfish Trichiurus lepturus in coastal
waters of south-western Taiwan. Fisheries
Science, 72, 373-381. DOI: 10.1111/j.1444-
2906.2006.01159.x.

Cited 12 Aug, 2017.
http://www.fishbase.org/Summary/
speciesSummary.php?ID=1288and
genusname=Trichiurusandspeciesname=lep
turus.

Gayanilo, F. C. and Pauly, D., 1997. FAO-
ICLARM stock assessment tools, Reference
manual. FAO. pp: 101-102.

Gulland, J. A. and Rosenberg, A. A., 1992.
A review of length-based approaches to
assessing fish stocks. FAO Fisheries
Technical Paper, 323, 100p.

Ingles, J. and Pauly, D., 1984. An atlas of the
growth, mortality and recruitment of
Philippine fishes. Institute of Fisheries
Development and Research, College of
Fisheries, Philippines. ICLARM Technical
Report, 13, 114-116.

ol & aslul 5l pizen Lo ales Jloj08 4SS
ol oo ;ST isly 13 (5 9ls 0,90 | allis

&bw

Olda—y95 o ol (a8 I (Gl (g9

5 Cror lid (ol IV O e il .S

(Trichiurus  —ul JUs als —wlis o)

loyd 5 oyl8 s (Slnl Jlses o lepturus)

6538 s 5 Sl elii plojle los

Ao AV 928 i pgle Sl duge

09 53 & IS S i g - oSl

o955 IWAY .z co 51 9.0 ol .o (950

P9y 4 O e bl 0L pBS Gl ol

5 Ohigel wblision Glejlw . 0ad gl ol

S pode SLadE dnnge (5595 gy

Ao AR giS

(Ol 93 9.8 (IS 1y ( SEBS O o I

0355 0095 e s ol 5,5 YA LS

Sobae gy 4 les 6byo 9 )8 @S L3S

@9 5 Shis—el eolihod plojlns ouis gl

Voo elS (Gl pole Dlidod dnge (55 )5laS

Ao

0395 i et 2lad GHIT IFAY O s

P9y 4 ples sLayd g )L S ol paS o

5 ooyemel cnldiasg lojlw 0ol gyl Coluws

Jennings, S., Kaiser, M. J. and Reynolds, D.,
2002. Marine Fisheries Ecology. Blackwell
Science Ltd. 417p.

King, M., 2013. Fisheries biology, assessment
and management, John Wiley and Sons.
400p.

Kwok, K.Y. and Ni, I.LH., 2000. Age and
growth of cutlassfishes, Trichiurus spp.,
from the South China Sea. Fishery Bulletin,
98(4), 748-758.


http://www.fishbase.org/Summary/
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.12.9
http://isfj.ir/article-1-1845-en.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1396.26.6.12.9 ]

o el Jb (ohle 5ala0 O e ) g3 eaes SLial 3 aad 95 Jas

ol 358 5 Bl 5553

Lin, J.Q. and Zhang, M.D., 1981. On the
characteristic of the growth of the hairtail,
Trichiurus haumela (Forskal) from the
Yellow Sea and BHai. Fisheries Research,
2, 41-56.

Mohite, A. and Biradar, R. S., 2001.
Mortality estimates of Indian ribbon fish
Trichiurus lepturus, off Maharashtra coast.
Journal of Indian Fisheries Association, 28,
23-29.

Muhammad, A.A., Farooq, S., Rabbaniha,
M., Jahangir, S., Malik, A., Hameed, A.
and Baloch, A.J., 2017. Current fishery
status of ribbonfish Trichiurus lepturus
Linnaeus, 1758 (Trichiuridae) from Makran
coast (northeast Arabian Sea). Iranian
Journal of Fisheries Sciences, 16(2), 815-
821. DOI: 10.22092/ijfs.2018.114699

Pauly, D., 1980. On the interrelationships
between  natural  mortality, growth
parameters, and mean environmental
temperature in 175 fish stocks. ICES
Journal of Marine Science, 39, 175-192.

Pauly, D., 1983. Some simple methods for the
assessment of tropical fish stocks. FAO
fisheries and aquaculture technical paper.
55p.

Pauly, D. and Munro, J., 1984. Once more on
the comparisons of growth in fish and
invertebrates. Fishbyte, 2, 21.

Randall, J. E. 1995. Coastal fishes of Oman,
University of Hawaii press. 439p.

Shojaei, M. and Taghavi Motlagh, S.A,,
2011. The catch per unit of swept area
(CPUA) and estimated biomass of large
head hairtail (Trichiurus lepturus) with an
improved trawl in the Persian Gulf and Gulf
of Oman, Iran. Asian Fisheries Science, 24,
209-217.

Somavanshi, V. S. and Antony, J., 1989.
Population dynamics and assessment of
Trichiurus lepturus stock in north-west
coast of India. In: Studies on Fish
Assessment in Indian Waters. Spl. Publ.
No.2 (Fishery Survey of India), 1-32.

Sparre, P. and Venema, S.C., 1998.
Introduction to tropical fish  stock
assessment, FAO fisheries and aquaculture
technical paper. 450 p.

Thiagarajan, R., Lazarus, S., Sastry, Y.A,,
Khan, M.Z., Kasim H.M. and Scariah,
K.S., 1992. Stock assessment of the
ribbonfish, Trichiurus lepturus Linnaeus,
from the Indian waters. Indian Journal of
Fisheries. 39 (3, 4), 182-194


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.12.9
http://isfj.ir/article-1-1845-en.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1396.26.6.12.9 ]

Iranian Scientific Fisheries Journal Vol. 26, No.6

Fishery management based on relative yield-per-recruit model for the Largehead
Hairtail (Trichiurus lepturus) stocks in the Persian Gulf and Oman Sea

Taghavi Motlagh S.A."; Ghodrati Shojaei M. %*
*mshojaei@modares.ac.ir

1- Iranian Fisheries Science Research Institute, Agricultural Research, Education and
Extension Organization, Tehran, Iran

2- Department of Marine Biology, Faculty of Marine Sciences, Tarbiat Modares
University, Noor, Iran

Abstract

Among the several fish species commercially exploited at the Persian Gulf and Oman Sea
waters, the Largehead hairtail, Trichiurus lepturus, stands as one of the most influential
groups that have been recently exploited for export to outside markets. In the current study,
we applied the Beverton and Holt's relative yield per recruit model to provide management
guidance and determine the biological reference points (i.e. Eqsand Enax) for T. lepturus stock
in the coastal waters of Iran. The von Bertalanffy growth equation (VBGF) was fitted to
length—frequency data (n =1309) to obtain a VBGF with the following parameters: L,,=111.3
cm total length; K=0.41 and to= -0.28 years. The estimated value of total mortality (Z) based
on length converted catch curve method was 1.11 year. Natural mortality (M) based on
growth parameters was 0.67 year while fishing mortality (F) was recorded as 0.44 year™.
Maximum exploitation rate (Emax), corresponding to the maximum relative yield per recruit
was Emax = 0.62. The stock was not overexploited, since E < Enax. The present results have to
be considered with caution to fisheries management purposes as fishing effort is still in
increasing phase. The long-term monitoring is required to better understand the T. lepturus
population dynamic and its fishery framework in the study region.

Keywords: Trichiurus lepturus, Yield per recruit model, Population dynamics, Persian Gulf,
Oman Sea
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