g (Sl (FMd ClF Il 9 Sl Sl S Tas 1S 9 (S9N S

O 30 9 Oliwl S O s394 y3(Scomberomorous commerson)

) 0813 & b Lo yoesme ¢ (M) St ol Olust M) 25958 desre

Mhdar2001@yahoo.com

VAND ANV © ey Gais .+ b ks oy oDl 33T oltils wist o tils )
¥A40 1 s Gadio . by s Sy OB 05 8 OB o 0 oKils LY

VAYFO —VOAY & sy Gyt by Olas glps 5 o)l el (654055 VUYL ¢

oNS>

<

oS ONY 1 L AAZ Jlays 68 pl dos Ol e 355 (0 gmims OB 500 Dbl 53 )3 05 o or 5o 657 51 (S o o
6,_<Jlg;_w|(.,~\1ﬁ_;umﬂu;;bu_ig Cosls %.;\:thxb@)agjchad@h@ﬁj”.\\“ﬂ&b@\«f%:;
03 555 Jsb Glsld 4 by e SNl shie s 45,8 515 aloue 350 (SN S SL 5 Sl b S e ¢ s
K‘Loo.\_:,)Lgua4,,;“\,_1..\PJ?L;),TC?o\f)ﬂ,agu);&\%@,wp).u{‘&J)J;fgspta\fg;.;v;t\mwusmu
S i ey doaT s 4 Sl /B a9 65 0 Ol e ¢ bouiT Slg 0teT s 4 L 0 /59 20 5L VO /YF s 5
VAS X+ TFL "N o b s o) (08055 — (e (Sl b W = a.FL® it alaly . a8 5,57 o5 VPRe il b
Jsb ool 51 b ot deo Olale 3170+ 350 457 513 Ol Sl (581 50 4158 ol O5Ked Ly odiadilis oS s acwlosW =
Tl g el s e Sl B S Sl 5 ole ga 53 (SN (3Ll Sl o i LS e 1B 613 0 35 &
o Sl (b 858 oo 1 idad 5 (s 285 o i Ole 53 oo St sies Slalgiing €458 ol e Zils y (6 S

.)JJ?

O8 50 Ol ol sl Te oot iS5 ety b ST el o S ale T (Sols” Olols”

Jsins psiany 5 *

Yo



dodo -

S e Sl g (s sba ) Pl imen 5 0 acdie p53 4 05T (S e (1B (5 el 4 0531 5, S
Bl (5356 b pmn 53 65T (S0 43 5515 50l 0 3050 a8y sb 4 O 5T 013 1 (5l 0> 8 ol ol e ol 0k 1

S

u—edl_a&&gl_ijb}uﬂ)\_a@J)\j‘ﬁ)d)ch_wgl_:ﬁb&.&cm)“\{dx56}1)('.‘».’%ﬂ@d%ﬁb)‘&ﬂb}duﬁ
OLabe ) GLaai 8 5 e 513l o Olos Sly3 5 o)l el & rlen Olabe gn sla 65751 0bala 5 5" Olabe 055 i §
«(T. albacares) ,..5 (Auxis thazard) i si. o 45 (Euthynnus affinis)es,; (Thunnus tonggol) ;s sa - Ol s5

(F)s 503 0,la1 (5. commerson) .. 5 (Scomberomorus guttatus)s\s (Katsuwonus pelamis) .., s s

SLe €551 (K b ale i3 8 o5 FEPYF ) AL AYAS L (b 06 a0 Ol 53 Sy (65 e Olale ol (sls 65 o O
ool s 41, Obale ol Ao 5 des )3 W s g 55 o5 BRVY Lods sl Jlo j3 533 5 o O gumes )3 (85 e Obale g

(Yl 05l

6g)>,w,ucg,~);;gﬁ:;\,,uﬁ§;;,;.@\ﬂﬁﬁi.:}?”:yuum@u@\.wf”a;w\atfhmw,;

2 3o e Ok ol Al ods 51k lars OT Caalies b g s aadir o161 Olo) 55,0 0 5 358 o 43 8,5 & Oles
2555 O e OT 53 s Ao Lo e WWVE — VWAD il 03 055 53 (0) il 03 STty b 28 s O3k o g s 41 5 03
O e Ty b ale deo 1 o )3 YA 5300 5 YFAF s Lo 20 b OB 5o Ol oS e 0,55 (b 53.(F) el 03 o5 FFA
Oles sbys 5 sl s sla OTos s ale S CiS5L o ast 55 S 8LSS Sladlas (Pl 03l olastl 55 a1 528
Iyl 330 53 5 (sla ¥)JLat /Y0 (Ol 2 05 5) )b st s Olas (sl sla T 55 (S iS5l o 50 4 3 5 &) 50

(8wl ot oyl £ e le FA S

.(\\)zj_:fw Q)y(~+)dué§1)’l}a§w);@)&.:ig;.if)'l;.S@laﬁéﬁf@gﬁﬁcowéli);éug%:é\‘udl.kﬂ)a
gj_p‘5L1);)>.(\~)4;}_.:w4¢W‘@11;gj\a;\xljljuf)gG‘I,\Jéjla;,'\ﬁ;gt:nu)'l'/.w,'\u;ﬁw,uc_.l;&};?éujp
g 3 g8 Olale SUAY0 Olas 55887 Jorl g Jsb 53 687 (Go 5003 355 (o plil (6595b S5 dlo o 51 5 oo Ol 51 10 550

(ke a5 Bl ailate 4 rlge 035 JSTSI (im0l 0 Jold il deo T ol e 5L W5 B e o e A 5 LS

1.Small pelagic fishes
2.Tuna fish

3.Seer fish

¥5



ﬁgj“‘u)éuw‘ﬂﬁh‘w’Jb"L‘wa‘ﬁbQJ}ﬂ‘J|JJ“)§)‘J',',L.’.L;)‘>j°J€JwL“|j‘)L§)‘>f°j€":~“L:“g5L‘iL'

. I . . R - - - S . N - g
3}.&@ wb@‘ﬁ)‘&:{ﬂﬁ))\gﬁw‘:x%&}&:m&)u)l{)wl:ﬂdﬂhﬁﬁ

VEYO) s (/XY CNYA/R) c (/XNS AFP/F) O o (YY) Wl jaal ad 5255575 (V) e odomte Slplel 0 g0 «(V)) Olas (5L )3 (sls T s
S b s5dm 55 5 (e ¥) Jlu + /Y0 Ol o 5 Olas sla OT,5 S3s Ci& 5L e Kk (6,505 anllan 3,050 ok acloes (+/Ye

(B) Sl ods )l 8 e Sl FA

b w939 019.0 -y
6)‘.3]!45}“3&))34.5.19;# ——

U (35 a3 MY L k) Ol o8 el cgmte 55 a1 sl 5kt 5108 S, Ol (la T 03 gudoma ¢ 3udiond a3
ks oes it oy it een .38 I g 2550 (B8 aa OF0 ) (SR U 5b) bl G55 al gt s &S 850,
sy o alss () JSE) 5 5 Bl (651 4 g g Okl B8 5 S e e 55 w5 4 Sl 5 b ol Ky o
o Jols Sl oS ki 5 XS il caotVl sl 53l sla o o fols 8oy o alins (o 5 03 (sl o ko Juls
2L 53 Ao i Ghlie ol VY ke 0 VAP ol il Sl 3595 51 (15 2 500 Slas 3 8 (0 656 5 S sl
Ao Gl (L gy U 63l slayslid bow s oild Ao b Olale 5 oy ailale s S 0e Gblis dS .05 s &) g0 Ol
o Do M s 4 35 5 poliny o 8885 5 Sl sl b OB a8 Ol 3 b sl olastl 5 desidn Sl Jl )
L(F.L) S8 Usb i 5l esle (B5las jhsy 4 (Al (o ot Sy g a0 2 (SLV Y0 7l ;K58 (slas 5 iy o311 o7 5,8

-\.&L..Swwuélﬁvale:-Qlﬁw\j a..k.&wg;.m.l) CJ?\QJ:L@”LBJ)MLAJ@J:;@J;,P@LA;,5.5

Yv



Yo'

(VWAP) O 50 Olial (gl STy ot ale s 3590 glo o aliss Condgn N JSCo

KyLoo wi; gls aminl o s —Y— Y
il Aol oanb e 508 0 55T 5 53 (b 515 30ls (e e 5 S5 e lone 4 L Sl 5 ol S s slone o7 1T
e 35 e 5 by s il Sllons plol 53 3 S 515 aalone 3550 ) (la domtal gy Tl 3 1 ABL ok el B sl
23 bl Sy 4o g e Bl ¥ Slab Juol s 3 edeT Sy Jsb leDbl ) glite pan 4. b3 S oslinl FISAT 131 o 5 51 b
S S 0L T i) Sl o 1l s S Ol (o) sl Ol Jol 4 g ok )ly Sledbltys 85505 0 sl L1305

8 oslizal _aYG 5 O by alslan 5 haad b by 51 8L oad s ks Sl g (1l

Lt = Leo (1-e ™)) SBYG 05 Ak dolas

P e p o lo (D) sy o, K ¢ (e (Ble) iy Sl 503 55 Cilas Jsb 1 Looc (oo Sl) T o 53 65T Jsb i Lt

(JL) ot T sl o alb Jsb &S Sbe

J‘J'; wbu .s)}_»/‘\b QW‘&L)\@J‘)GJW‘ F|SAT‘_§)‘J9‘ rjmbﬂ).s\@%mbﬂﬂ)ﬂ L°°)|u\.&».§)‘5-‘-jg;.€.‘>-
s g

1. Support

YA



OpasT 31 ail o) iy o oy mlio 4 45 8 3o SLial ST By ol 3 s 8 eslizal s s g,y 51 K liie 5T s
Wl b gt oyl K 5 L0y slis Sl ol gl anylin 51 0= L0G (K +Y x LOG (Lo0) Jga 3 b (5550 0, 56) D

(\O)MOJW‘KZ&LAMJJW)J
toJL,\.E.AO::xS —V—Y

1(00) s eslizal 5 odd &1y (6 K 51 tg awloes >
Log (- tg) = —+ /FAYY —+ /YVaY Log (Leo) —1/¥A Log (K)
(M) b oo 5 &5 50 pons — ¥ X

(YY) b bl J 5L Lo g ois €)1 oo 5l mad o 55 0 dlons o

Log (M) =—+/++#8—+/YV4 Log (Loo) + + / 0¥ Log (K) + +/ ¥#vf Log (T)

gT&LwQ)‘f@Jéﬁyu;niﬂzﬁ)"JMQ@.E@Q)‘f@JJQYLwai}EAI T}(l/yeaerJ{)@:,bﬁjgff:M
(V) ol s o3lizal T anlomn 51 (VY OC)OE 0 o Dbl 53 0L 5 pelaw s

oo A 331y el ol Sl edaT S 4l pizes 1 (6 ks el oz s 5 1 S 5L 65T &K b ale 5 LT

35 oslimal ol 5L pay 5l gy p cpl 3 (YY) ST

(MCY) g)ls 50 b S0 poni — 0 =Y

.xb@él{)lv\igoﬁsio\;.:ﬁjuﬁ;)\}axés4“5\M.HQT;LJNBJJ.S@ldv&\j‘:ﬁd;&ﬁéb):c‘g)‘:ﬂoﬁqli;flb
. (Y\ )br&@abmw‘ﬂ)é\bb)‘)‘u\.bd‘dxajé‘j
MCY =cY,y
:()T):Af
(4 8 s ys Ll s oo e gy 1 21 53) p3Y Olej b 53 deo ke ¢ Yay
D15 or b o 585 o SMie 03,57 Sz b 3 ank e 5 S5 e 4 dialy (2L ah iy a3 €) e S is Sl €
(J})Tg“_.a.ﬂ.b‘}i) J}J\>)|b QT

\ .Shepherds method
¥4



C oy Olin 5 rnb oo 568 o dlaly N ot

(Y b e 55 C s
</ \
- /D A
IS YA
T oV
>.re /5

055 — S Jsb dlasly s = Y
.u_gjfuu;.w\J;_scd;bu)'\‘ijpbu)\)gdjbwisga\ﬁ@w)ﬂétﬂ\.’U)uﬁuﬂj@\)aii;;j, —L}lilg-djbd.h{‘)

(V)

W = a.FL°

def)éﬂoj, DA b eyt FLoGre sle) J&s Jsb i b( o dlalyys Lot u8) Oly yldie:

t-student & 55T 51wl - plonil g YY) ol T Kan (5T Ly (il sl S Susjyﬁ,‘gjiuu S ES-SREAN

A& eslain!

Sl 6 S s —V Y

3r s 018 oo Gl b ke 4 by e o 0L S5k s Jab sl Slsls el 1 65T 15 520 omds il 1 5 S
Sl g gn Aoy 45 815 (601551 0,8 3550 ok dsb sl 51 a8 sl o3Il 55 T 5l (G55 e ax b 5 0L 3Tl deoys e &S
G 53 L s iy (S sb o ST L (055 Jsb abaly 5 055 b sl e e G113 LIS (ot iz S ol e
aal ozl U S0 T o Sy 0k 3L o311 31 28" Olale S35 L 5 Jsb Slsl 5 oy (LMSO)@ sl s ale ol

s o Excel 2003 151 p 5

S il S pems —AY



%3 sy p BT o Ol 5l L;)i‘l sl Olu g sl FiSAL 531 e b a5 s Jsb Slalp sl esls Sl eslinal |
o Sy 231 5 o sk ) 93 e Sl VE/Y Jb 51 (33 S5k Ole 5 bl S e 53 ol e 5 4 p5Y

OF) o3l 0B 5e s Ol (slgT 53 oils duwlous oo 315 5 5

-y
é}j’@‘j‘} -\ -y

AL 340 FOND Sl § gae )3 ik Skt 4> (6 20 (SLo ¥ Jsb (sla W3S 0T s 4y Job SleMbl i i€ o8 48 Dlon
S S bl ml 22 5515 6,8 o3l 550 55 JS b Olojen s dses 55 3 S 815 J&inr Jsb i o) 3) 50
Sslp e Aizils 3 e SLAVYEVF 5 Y oY s b sla WS s O 5 4 odd (6,8 o3Il Olabe o 5 S 5 5 o s
Oles ys Jab sla Slsl 3 oSl (Y USC2) 55 5 IV YY e 5 (U9/0) YA L L5 5 4 20 SLaVV=AL s FV-00 S b cla WIS )5

AP</00) Lsls OLEs 1y (5,15 gme oslis wilale Jsb gle :S0Le 5 T s 0 20 5l VF ooy

3

=, BTN

1 @mn
-
2

(e i) (b g2l 03,

O¥AS) O a2 bl (sla T3 8 ale J&or I G515 s ¥ S

1.Allometric

2.1sometric
0\



KsLoo as, gls aminl,y — Y-V

%J;J))Tﬂj:ﬁ‘s'bl.w \0~/\‘f Lﬂ\j/‘\b QL-.:@.IQ‘ c}a«b) ol JL; g};))J‘ oslaul L LOOJ‘J.:LA
dlo 53289 L il Vas 8 s Slael ST b 5 (a5 Szl s (K) Ly o s 0 7 conlin cod s Lo0 e il

(¥ JSK8) AT o 68, AVE s iy alolan I Juol sovie il dnlous

to Hlude —¥—¥
5 8 aclone Jlo =+ /N OVolaT Cows 4 iy (sla dominl o 5l o3lizal b 5 ol &1 Joke o To dclone

AR
[
-5
iy
2 I
M
]
i J ¥
3
o
g "
-
T

O § 48 a4 P

(VWAP) 08 00 Oliwl lo ST s i ale Job Calibes gla oy Sdiy oot ¥ Ko

M s 5 oS 0 —F— ¥
Lo 31 8 sla a3 YV b Sl o ke 5 0T s ) Ly (6ls dmeinl o slie o SOl Sl oslinal b aeds a5 65 0 1t

J.ATC_....»J‘U('//\)) ol u_r.p) JLW)J'/?VLJJJ‘JJ uT
‘_SJ‘JJ{QJGJQUJT{‘J:- —b—“
...Ll.sjf«:.w\:u VP (605 0, Sl 2SI 1 ol acloee o5 YFAF Ll s (YFVE —AYAD) Al o> °))°¢§Lg5b)-’;:‘:g;°b‘
055 — I Job e, - F - ¥

o5 e CW = aFLP) e 55 oyl o 15 el 31 ool Dy @ sslie od ale st 888 035 5 I Jsb DDl Sl oslicul L
(F S8 L5 8 aculoes YAV 5 VAZ XV T Ll

oY



.ug@ﬁ@u,aoj@u,ﬁgu@g@\afﬂv\;owr;.\pl{b ev\.s—l'g;..u.sQ;\»Lb)aijg)\s&majLBToij

. B gD Vil e
(e il ) (AR Jsba

(WAS) 08 a8 Ol sla S5 b ol 055 b I Job dasly s . F IS8

@lsﬂd}iﬂ -V-Y
)‘M))?ﬂ/“/\b)bcr&@ud))bé&?d}b @‘)}wt}bwjﬁjééliegj}bfﬁdbb\/f/“ oﬂ.«b‘dﬁﬁ_}l@)bb

.(ﬁ_}ﬁ.‘z)x:ﬁ épu Olale Joli ¢ 555 Blod 51 das ;34D 550 5 (O JS0) G151 3 Llod 51 cOkl 13V FAZJLu 53 odiides Oliale

oY



M|
= !
3 /FAITA
i
3 &
B
E T T T T T T T
& B O il i Mo
(0 ) S Jsbo
(WAF) 08 08 Oleal gls ST 5,08 ale Job il 6,801, 0 IS
ik
a(oh|
%ﬁ‘ b |
:
; &
N ARVIZ
B //
Ij T T T T T T T
- il iEim
(50 ) i Joo

(WAP) 08 a8 Olal sla ST s L e 3s odls p 61,9 s

oy



SN 5l S - Ay
sl colin 15053 i (S oy 75l 4 5L 53,503 3 sl o 53 oo B L (SO Sl o s o 20V JSC b

el s 4 (s (o domial o Sl oslizal L) o o Fr o i S Jsb b (oo F) Jlu /¥ ,o5 ale

LY o~ et L
F——— Jes ———

(WWAP) 08 o8 Olial gla OT 5 e ale gDt 2850 Slagas .V Ko

& ai_f
;|W}¢-|é§)}_§uﬂ&j\;«&;éﬂéslﬂﬂwﬂwwjS:;;;é:%\fu\i)éuw\ﬁJ)}Tﬁ)s
S S st 5503 510N ol sl Hls 3L 52 100 B0 o ilale 5o V0 s B Ve oy aVle Oy s 40 L 4 ol 3l
M)‘j‘)‘dﬁ@ﬁ@l&@w)jﬁ‘)}(YY)-\.&Lama‘,«fhwJ‘J‘J«é\:—@b}i&b%&&ﬁb@\é@ub

ey o5 e oS Llond G4 S 515 i S S 3550 oale 38 YV wilale Jous stay sb 4 ¢ ale b 45 Ao
D e OT 1 aS BT s 4=+ /VOV 5 Jluys /88 ¢ 2o Sl VO /YF 5 5w to Hldis s Ko Loo iy (s ameiasl o Gadiows ol 53

u-;j@(““)u‘j—w‘ J—JJ-.;;} (\')wf@-\.}ﬁﬁ@b‘_&‘ a)f-c(\Y)QLo.G LsL_'.JbLgLa UTJJ(KC Lm)ﬁsﬁaM 4:»0"‘;”?/\ L.'j‘j'

Ll ol avwlone (/Y YFV/YO) 9 (+/YY OVYA/P) < (1/YVE (NFF/F)
@?Quw‘smpwgu,\iuw;u;aww,;qx»ujéuw\ﬁm&;ﬁo}w‘xm(mobm}gyﬁ
.@\oﬁa:@‘&b%\&ﬁjA.LJ'eJLg‘j‘.sihb'ué\.aJij)j‘Llja.,\.a-\-g"_,..ub:x{@j\.&.&ﬂj‘j‘gﬁ]ﬁbﬁjaoﬁslﬁ-\-

1.Pillai
00



OT Slmbows 53 SNt o e sline sl sy (5,8 SLK a8 0T 31 5 (o 1o iy (sls domil 1o 35T 2 )5 Sigls o gt )3
sdaT oy Ly (sla domtnl y (R) 3505 Ko o (6, S o3Il Jsb sla WIS 4 (o3b Ao b iy (sla o li s Soplis bl 33 8 0
oS M s o sy 1o B 57 0T 385 3 55 L 5 30 0l 2005 (5313 s okl plandl Dl L b a2
SLSS iy 5, Shes 1tz gblie ;s 0LaSS slaas & a8 sls e 0l (Y4) TLadg 5 ' load S o Ty 3 503 iy ¢ A3l n

Ko 53,8 i 1y alea 055 0155 2 D3 5lie ad b bld acwlous (YAYV/AZ XN+ ) sy s ol 55 (D5 @) 5k
590513 1,3 Y/ —Fos gumee 53 D slas piizes 51 (ol L i el o dsl e 035 — Jsb LS adslas o1, s Ole
Ly 3l ek 8 ol 4 ol 0l Sl Olale 055 3550 53 (V) 5 dal s 05 Kas Sy g0 40 ol Ly LELY 4 &SKs 5 oinlyltie 51
OVl iy 53 1 5035 Sl e oledy3 (Bl UL o e 055 cObalel ol 658 K (s by oo i 41 155 O e
351y 000 IS Olale (Jgans 5 sb 40 48 Cils a5 Ul Lol loul (55 ,m0 wnS 056 4 056 ol sl Yoy &S5 5 bl
VWY XY T L @ e Olee s ys sl T3 (V) Al o Ll 55 o ool 056 1 5 ST o Lo S5 Ol ke pul o
GO PR I W S N S PSS W PR I BUPRBY PR JPR ST RGP SR O ESCORIM PR V- S /i, AN PR Y . BRI

V) Cddls Las e Olabe Loses (gl a0 Jq\ﬁjum;q-:&u)cc,.r&q-cé)chq-bbj):@b

ol 5l eS sl 031000 s OB 50,8 Ol ys sud do Oliale 3l s ys O+ 5 50l S9l B Ll 51 a5l Ol Jole w5 ol ok
T SV PP KM IS P S5 g ot:m,-\'/.wydzﬁwuc__sw}duqﬁ.mfdww@ku
Sl dsb 03487 555053 355 (on plamil (60501 &S5 o jo 5l o8 o Oln 51 7P 350 e (6l )3 53 (V1) Wsd (o o
5548 03 Sl ST Sl ed €731 3525 ozl () LML 5 oo oo o W 5 Eleb 55,5 51 3 Olale 517Y0 Olae 528
35 cdins plawil e (Sl s S 415 355 Sl &8l 51 B 5 0T Lo it Oles )3 487 s S5 Sl Olale | Oles
oS (Sl 6311 3 ot Olale Aoy ¢ quizm § sy sl Sl il Sl (6 SN 53 ol e Sl (YRS 1S (15106
L5 ol dos Ol 31 (6,8 4 ga5 Canetl 5 cpl 33,05 (St 0k (5,5 o311 lale b 05 3udos 4 (650 5 b b ok 3L Jsb I

..w;)L.u\).\,,p%ugoguy@_;U,_,é:cwu@uét,ﬁg»f@u@ﬁ;\&‘w,tﬁ\wu

L =l YYAP Ju,;olfyﬁom\wo\}:ﬁsgm\gb);dl ..\;T;“_..»:s\{j\f‘h o5 ol 93 6ol e e Cull ST Ol e
S ol s Sllbous pll (6413 0 0,0 ol 5 o Ol 5es Sled 53 ¥4 51 i cdes Oljas ol (Y) Sl 0> £33 o5 0Y

ol O 50 8 Ol sl O3 658 cpl 3, g3bes A

1.Sparre

2.Venema

0%



Jlaimt 5,551 5 03 5 &5 b, 538 Wl 53 o e ale ol Sl ol Cilensy Vb ol g bl 4 o b 5l oS ol 3
S ol 2Ly sl 4305 (6l sme Dt oS ikl y Comar S (6l oo 15 () (e b Al S350 s oS
3 gl (S aiwdednlg 053 65 Sl ) kst 5 Olas gl e e (5L )3 (B8 Jled gls 05505 015 (e p b3 (b5l olal
QJH&SHa_ﬂa;ﬂ;\MJJLg)bﬁu}mog_wuuﬁwﬂls%ﬂuwjﬂp@fbp«f;w%”oua\ ()

el a5 S

o g o o 3 1y et de 0yss 5 OLaj eSS 45 by Sl 55 a5 03 ¢S sS Olabs 1 slen 25 5 Comex sldwic S S 5L s
J‘ﬂ‘j‘j).)G}Bb)"lﬁM‘MJ}\)J‘&J}JGWJL#JJJGM‘)‘J{‘E»};‘v\lﬂ\).)4{6‘?QL:AL&&U‘))(V)JJ)J?dan?J‘)‘L;)‘.}J;

R N

o) tmen 5 (S St Sl ot Oles Lol (Y )dzes S S5l (1l e oles 53 Jgenn b 4 (6 s S 3blis OLale

oo b 53 & b e (Sl 8= ¥ I b b 0l Olale KO o (02 oo sla T 3ol Soglise 0 S6 8 Gblio s il
Jsb e Lo YF1 a8 (ol 0311 g8 oo Slylel (gl ST 55 48 ol o 53l e g oo oo (313 00 ST 6 (555 sla
a0 ASST3H b cdin ol (g8 s 53 Oloale 51 (VU s (YD L,E o 15 5015 02 2030 (o ) oslipm olays S
s0lae e OThs (S CtE5L o o SLaY0) Wi or o cins plol WIS 50 0 1) (SO SBE5L L g ooy Fok

(B) Sl 0ds iyl 8 e Sl FA S Jsb 55> 55 5 (ole ¥) Jlo /Y0 Ol o

;tuﬁ\puuuj;ﬁa\@ug,b;\(vJg.:)thMﬁjauﬂ..ﬁV%Gpgwgfjpwﬁ@;ﬁo\ffﬁouﬁ
Olale (I ames Olale s ol 3§ ezl 4 5 505 0L Il o33 anle (23 (Dys 1 2 (o 0051 28 J&s Jsb b Olale
Sl P8 s Il (sl FIJL /¥ 5 ale 55 CEE5L L g sl o ol by bl 03 5 Sl Olan (553 s b (b 53 o
c..;".f)‘l{cQL‘.&6li)>L5lA;.;T)JSo&éﬁf@r__xﬁ6J§i>w)ﬂ):..>}$@;b_;,:5‘5)l>,dJ}Lo)'\u\}lqdjbd\j\.v\.ilf@ e

13 Sl 5 S e 4Bl b ol s s (V) 3,8 o Sppe (1) Jle 65 1S s SO

OLale U 5 5 Olale Ao 15 s 5130 51 (3185 Jsmma ) sb 422315 Sy ool 5 dhons 3503031 (6ol 53 (S C25T50
G Olale S i (sla 05,8 aen )3 33,8 (o s oo B L Bl s oS (s3bes n 5 S5 e nlply I 1 5 s
Bl o o |y s CiS 5L e 015 48T SNl Jgems b 4 ¢ S oo Ol s i i 5 shite )13 50 il g5 o 31
3 el bl (5 S S g1 ) gl OVF) 358 n oslial Olale iy Ol s s Sla 03,5 oS 5 el s 44 5o US55
QL&}A.L@.?J.‘JLMLsLbouj\?ﬁ)JJ:‘pL:ﬁj;MJ%ﬂBsa‘j‘liﬁJM‘%)@‘O@}AJAOb‘))ﬁ@u_}sus
5t Sl i sk ol S ol s (88 8 s I3l o gty e I3 oS i S ks sl 5 SN S5

=

.Jb;

ov



@lé;d@g;ﬁfﬁ

L;L_f_JJ)w)LéG?LS-659;\a@)2@'u?§>=?(Pu&)w@uﬁawv\l@ﬁ}ﬁjdﬁfﬁédkg.‘lﬂ ﬁ\bdarjya‘y-j
d o 213 L5 5 S5 5 s p e S ke pl a8 3 b el O 5 (S Dl o] ) (2 ) eitige cOles
g_g?J"'\'; ¢6D‘JA-\:M cdw\.w s ‘g_s"i"”b 49}53 ‘u-ll-"-*’ 4‘;\.5 cd)‘}e CJﬁ:JyLw wu-\...é.ﬁ Q\iGT )"‘\j-’bf Q‘)&AA} Q‘jj\ Q)\:.& QLS.:.E:J

e (1,58 5 S5 L5, 1E 3 e 65 a1 b plomil ol e oS 3 oS (555 el 5 o (e ge (ol
e -

e 3o (08 500 Olial 03 3dmmn (sla ST g0 8 K055 )b st (6550 smsskins S350 pornn Olalllan. \WAD ol gl )
e 47,01 ) O Oladss
i oA0.O8 a  EE A IS 0 f31 WWAS Jluitoo LT 2518 AYAY ool sl Y
OB 500 L S o131 \YAD BATYS (sla Jlo s JLT 5518 0. o c sy ¥
ol 33T ol k)l it )8 a0l OLL 0B 0 8 Okl (sleT 55 ob ale b Sy ey i SL sy AVAV.p ot 5,5 ¥
Shlisl .6 87> dlw,y Oles sbys Thunnus albacares dbs,; 05 Curesr o pide 5 (owlid gL ATV 0ol oS0
i VY001 g5 Dlidind 5 ke ol oDl 15T R
6-Bertignac M., and Yesaki M., 1993. Preliminary assessement of the narrow Spanish mackerel stock
off Oman using catch at age data from length frequency distributions by Bhattacharya method.
Proceeding of the fifth expert consultation on Indian Ocean Tunas. Mahe, Seychelles p88-94.(4
7_Biswas, S.P., 1993. Manual of methods in fish biology, South Asian Publishers. P.157.
8 Claereboudt. M.R., Mcllwain, J.L., Al-Oufi, H.S., and Ambu-Ali, A.A. 2005.Patterns of
reproduction and spawning of the kingfish (Scomberomorus commerson, Lacepede) in the coastal
waters of the Sultanate of Oman. Department of Marine Science and Fisheries, College of Agricultural
and Marine Sciences . Fisheries Research No,73 273-282.
9 Dudley, R. G., Aghanashinikar, A. P., and Brothers , E. B., 1992. Management of the Indo-Pacific
Spanish mackerel (Scomberomorus commerson) in Oman. Fisheries Research, 15: 17-43.
10_Grandcourt, E., Al Abdessalaam T. Z., Francis, F., Al Shamsi, A. T., and Suwaidi,. S. Al Ali, K. Al
.2005. Assessment of the fishery for Kingfish (Kanaad/Khabat), Scomberomorus commerson, in the
waters off Abu Dhabi Emirate. (Project no. 02-23-0008-05) Marine Environmental Research Centre.
United Arab Emirate.
11 Gulland, J.A.,and Rosrnberg, A.A.,1992. A review of length-based approaches to assessing fish
stock. FAO Fisheries Technical.Paper N0.323,100pp
12 Mcllwain, J.L., Claereboudt, M.R., Al-Oufi, H.S., and Goddard, J.S., 2005. Spatial pattern in age
and growth of the kingfish Scomberomorus commerson from coastal waters in the Sultanate of Oman.

Fish. Res. 73, .283-298.
13_Nikolskii. G. V.,1963. Ecology of Fishes. Academic Press,London. Pp.352.

OA



14 Pauly, D,. 1980. On the interrelationships between natural mortality, growth parameters, and mean
environmental temperature in 175 fish stocks. Journal Du Conseil International Pour L'Exploration De
La Mer 39(2): 175-192.

15 Pauly,D.,1983.Some simple methods for the assessment of tropical fish
stocks.FAO.Fish.Tech.Pap.55P.

16_Pauly D,. and Munro J. 1984. Once more on the comparision of growth in fish and invertebrates,
Fishbyte. 2,21.

17_Pauly, D., and Morgan, G. R.1987. Length-based methods in fisheries research. ICLARM Conf.
Proc. 13, 468 p.

18 Pillai P.P., and Pillai, N.G., Sathianandan, K T.V., and Kesavan Elaythu, M.N.K., 1993. Fishery
Biology and stock assessment of Scomberomorous commerson (lacepede) from the South_West Coast
of India .IPTP Collective Volumes .No.8. P: 56-61.

19 _Siddeek M. S., 1995.Review of fisheries biology of Scomberomorus and Acanthocybium species in
the western Indian Ocean (FAO, Area 51). WGP 95/2. 32 p.

20_Sparre, P., and Venema, S.C. 1992. Introduction to tropical fish Stock assessment. Part 1- Manual,
375., FAO Rome. ITALY.

21-Sumpton, W.D., and M.F. O'Neil ,.2004. Monitoring Requirement for the Management of Spanish
Mackerel (Scomberomorus commerson) in Queensland. Sohthern Fisheries Centre Deception Bay.
Q104026.34pp.

22_Welch, D. J., Hoyle, S. D., McPherson, G. R., and Gribble, N. A., 2002. Preliminary assessment of
the Queensland east coast Spanish mackerel fishery. Information Series QI02110, Queensland
Government, Department of Primary Industries, Cairs.

04



Fishing pattern , Maximum Constant Yield (MCY) and Recruitment
pattern of Scomberomorus commerson in Hormozgan Province Waters

Mhdar2001@yahoo.com

Darvishi M .*Y): Kamrani E.(?) : TaherizadehM . R .(®)

1 — M.Sc. Islamic Azad University , Bandar Abbas Branch . P.Box : 79159 — 1311
2 - Hormuzgan University , Fishery and marine biology Depth . P.Box : 3995

3 — Persian Gulf and Oman Sea Ecological Institute . P.Box : 79145 — 1597

Abstract :

Scombermorus commerson is one of the most important large pelagic fish species in Hormozgan
Province. Nominal catch of S.commerson in 2007 was 5912 tonnes or 13% of total catch of large
pelagic fishes . There was need to identify fishing pattern, maximum constant yield and recruitment
pattern in order to exploitation of sustainable from stocks of S.commerson . So length and weight data
were collected randomly from 3 major commercial fish-landing sites; Bandar Lengeh, Bandar Abbas
and Bandar Jask in Hormozgan Province, 12 months from the beginning of April 2007. Growth
parameters K and Loo estimated 0.66 (l/year) and 150.24 cm respectively, so natural mortality
calculated 0.67 (1/year) and therefore maximum constant yield computed 1490 tonnes. Length-weight
power relationship , W= aFL", was W= 1.86E-02FL*?" that showed S.commerson have isometric
growth. Fishing pattern indicated that almost 50% of catch were under the size at first maturity.
Maximum of recruitment pattern was in Mehr (October) with average fork length of 40 cm.For
optimum exploitation from S.commerson stocks ,two approaches are: Fishing forbidden in maximum
recruitment time and gear (drift gillnet) modification .

Keywords : Scombermorus commerson, Fishing pattern, Maximum Constant Yield, Recruitment
pattern, Hormozgan Province
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