Yl o
AY &MU ‘@9 b)l.o»f} ‘@9 Jue

Salmo trutta fario w @ J& S¥TJ B Blo wliicdn y Oluogas &b (w9
Ol sle Gl 43 94 5bb g (26 Sy 4

LA ¥ . g .. . R LN .
Ao gubse g Hase ol Lolld Aailind o (S5 9 (rewnods - Guwgaib g plo
jrjlﬁbb&mlb'jia@\bulijbdj}jﬁ5‘9;)[2.&1";;}‘}@_?Q%)r}&bb&%‘bbiomb«#@‘5_,2530)‘536)291_3\:‘
185 (i Ao oK1 ams sl eadSiin gy Slsbinl Ol OMed Sl g iy Sbsll O Sl

Email: sabervatan57@yahoo.com

b
Salmo trutta -3 J= V1U55 sl lacurer luldr g cabie Slin| x| shnens anlllas oyl
e 5l e aala3 ¥V 53500 0wt Ui 1 ale andad ) slaes ASlelnil 355 L 5 o slailis s, s fario
Ao S5y S ol 5l eslinl U 55, ol ailbin gy o, IS/asli il ol axkd Yo 5 o bty 55, Kl
A S oled pEled Sdo Vs Sl e e 1/0) 30 L e S Sleslinal b ey S YA L S
Sl 350 3 s Lasi s Lacurer oSl Sliv G 2e PCA) Lol sladilje 4 om0 Josy 5 eslinad L
33 o Aol G 550 Lol S s adate Y531 0 LB g 58 0055 VA 3 sk OLE 5 Sl T i S
b Jyb ot 5 Ik (S s el S5 I oS - sl Al ol (22 G Ik i s
o5 03 Kag w2 b sk 5 e e dgb s Bl Uk (oS e Jsb (i e Jsb e p BT (Sl
(e b e plad slaws s ol oS 5 adlate ¥ SUSL  Slio p a8 Ao T sdiasOL S pSB Y i led Slis
Laconer S 55 o5kt Slis 'S sls Bl adllas nl sl sy i b p 5 plad slad (il glajls sl
Yl Calid dol il &S o ganc iyl 5 el Dlio & Sl (6 oeal ) e Gbla Ol

2 sad dlyl asdlles 5550 g Comaz 55 1,

355000 e ke Slis (e, Sliw (Salmo trutta fario) . J= N U5 (eids slao s

o sladln b sliabe aib e oYU gslasl
o9y Ao cLA;_.;T u§>}ﬂ LeK;Mi)' e S cdew
D@W}LL&MJ)};)L@J&E@)J
gme s o) 316 s 6l () el sy Sl
a5 5,8 el OV st b 5 Bl DLl L
253 Ol G 5550 53wl Ol -ils ol

EVRTH

Salmo trutta e oL L 50 3 Il VI3

Olabe sl exl gl s slaas S 51 S fario
sl glaas o 5l 5 el Ol ) s Salmonidae
Al opl ol sl (318 a5 S axlys
5 ShensS glaazl o 5 bdbiay; coVl ~l5 5o
el LS (613 5 Ol 3 O30St Slls oS o o
dis slaale 5 gl Ol i 5l s e Sus;
5 Blis B30 glls s 3 s (VIS ol



o 230 Ob g sadilss, o3 1y Salmo trutta
(14) Lls i3

,» Stephanidis ; \av¢ J.. ,» Economidis
S5 250 S slapbie bl a0 Jl
(¥ 510) Wsges oLl 1) 0Ug 3 gloygd VTU 53

35 SLSa Ly (Yo e o) OL,LSes 5 Delling
S e3lal peaman 5 i o e SR
Salmo oLale e jitlo bl gl S
—¢ 03 35> Salmo  trutta s marmoratus
Iy SsslSoca aslrss;y o> 3 8\jVolarja
by Sl i LS o3l S5 ) 2 35
C:L:) LS el | S8 55 opl b slady s
53 0ml e ks S 35 LIS I Jol>
O8) 31 olis walee ol s 1 Olale 55T 51 &S

W@)thﬁwwbdlleM
sl alsag,y s e 3 Jlt VI3 Al ool

Al e 25l 5 s

LS9, 9 dlge

52 WA ol OUT s addlas cpl el ol
Cle (L) 25, S5 5y, oo glaxld o
mged 3l Sty e S aliug S Al
SlelSans) il i Slaie Sdply s 6l
4@33 YV cam 5 oY 55 LL axls Wil (ools sl
el gl s Jhd adds Wi s Y, B2
i35 Y e, Vs, akBs 1 w3 OF 55, K
aids Yo a3 OF 85, o b all gl s Jll

O K8 canlosy Jhd 48334 a3 Y 5 305
S S oas 5l ale slad sad Ao 51
0us S Olale s S eslazal &y YeroToe 35U, L
56 ke & etz b L5 5 Sprl Sl eli L
A L S LS)JTC"".' S oedd aunl Cews ol
S albtag, dsb Sl e Ve L gba oS
Sl askad Yo ols (285 13 s 2550 Sl a5l
Wbty Sl aiges £) o S ald ) 55, ll dlss)

oes albtag, axdas YV (UJC):’J:':’ »uﬂ)fa

L;Lh.l;—‘j&l_wuj;a{]sjd.lﬁbj&;)w@j
Al biacan s G js SVb lacin 5l e
S U s &g Yems LGS L e
JJ_JL;daJ‘JC:.p}SU.pb-u;UJJJLgLAJKJQJQJu
by S S glagiar b L Soe by 55N
w\qg\@bﬁbbﬁmw&ﬁﬁ
juw‘k)_{aﬁtgl}ﬁ)‘d\b)g)ﬁ&;@uy&j
sl e el Ol (gl oS ol O g (L
oo Ll aolos e glag So3lhl (oS Llsd
3,5 s ol Jios 3hse Lae3ll cpl s 5 3 20
QWWQ{J}MQ_&MJH}M\Q.(YV)
d&;_nﬂ‘di‘_s‘u}fg)j‘)bclﬁ_m)éwuw%)
&ca)ﬁ@jdﬁ«swwﬁjb‘ﬁ.
e laxil () Wil o Jases O ks 51 ke
Sl ks 4 o B s o LT a0 1y o3l OLale
Ot 4y e dil g e 34 4 S A (5L,
w.l_.:)cuk_é]):;@}u_t»@_}fcwui}ﬁg)
(YA 5YY) 2585 Law ase Ol s Sl 31 s 5

b Gla Sy s s S 3550 0
Ol 53 g3 3dmes Slalllas 50 3 Jlt (VT 53 ol
6L&§J)JT} L}.;LJ\_C« ﬁ)) c‘;j)w} wu;@)
L dlle o wlbtag, 503 d= VT J 3 ale S
jb}jd)}éwil.:ﬁwbw‘)J)b)‘ﬁw)fJ)jﬁ
YONY 5 e oo W/o ¥ (S Sas odd do OLale O35
() a5 218 e 8

O (OYV) e (VYY) ade ((ATVE) 31 e
2 el ol Slie —3 AYAV) 01, 5 03l
jOci 4‘“)@}\))‘]_;4:)@})}&%6&@[?3})
QA

ol el (144Y) o, s Karakousis

Slosgd VI35 5l Comar ks 53 (S35 50 55



Onsl 5 05 o pite SO sl sa3T 5l ey ol
aaly a3 S eslie ol Kolmogrov-Smirnov
sam s ey (eldoy ) Sl sa s b
. - . T . .
ol Glaad o am o el 5 s, sSB Lo
C‘qu.wl QL&.&)\ ;,<.3J.A S)98 93 9 ol cbul (PCA)
LA um ‘_;Lé\ Slas el

SPSS 15 )\J_elfj_' )\ Laosls J?bvj 9 4—,!)""‘ (5‘]’
s S eslazal

=W

S 5l SLs 05 O el Aol L
SrS oA b G promen ol 03 La il
Gl sl Sle L 4 § L5 55 Jbe b aesls eles
el 3 soled Ols raioe (ee S liae
Sladsdsr 3 cilse ol ¥ 55 50 3 YIJ 3 ale

el ol o3l GLES Y 5
Cu:)chSJjLﬁE;L;u& (e Sy Dles
b i 8 G fli) G (20 e b O
A Jsb (oS3 b iy e dsb 20
b b o el il iyl plissl 2
Jsb Olas o, aSd = gl dloal ol (8l dr,
Yo S o i dli- ar dbialobi, o~ b
o3 andllas )50 b Cumaz i 0L SO sk
(P<e/00) Ls g ls pme Bl 8lyls Asys 0 ke

Y4 sload el JAS s S (LL_:.A flf. 4;-[.&]«)
5 s Sl S sy glaesls LUl &S el
5,1kl VaA0 JLe ;s Beacham Jse 3 Loy Lo
CJ\J::.,G cd?d\.ﬂg;%) LQLAoJ‘J QJJS J)‘.,Uti.ﬂ\ R e
(14) 513 dal = als |y Allometric iz 5l Lo~
L
M(:) :M(O)(T)
(0)
lhs sl 3yl slis i M,
ol sdalie laws J}k :MO
don sl 5 S8 IS Gl sollnd Job Sl 1L
obla
A ped syl b i L
A loghy s logM o Ssen S5 i b
(g Wl S el law el )bl che Y
il gl sl b glends slawse > e 4l
.JJJ.:J;JZJLM.T:@J@AQ}L\A sl aJ_@.ﬁ)‘.\:ﬁjLﬁ-)B—
\aJ:;LIA L Q‘j.‘.‘.!"’? ol Sl g_e|j>u‘ 4w§.>l.:a
DS eslizal 4 b G uilly 5JUT 51 Sli

i s a8 o mlls 1 SC O3l 6l

Sl @ gy
N

I o s @ |

T glaasls w15 55 b Glaailbisg, ol jor Condge -\ K3

2- Leven test
3- Factor analysis

1- The multivariate generalization of the coefficient



355 (e gy Sbl oy IS asli w53 j0 3 YT U5 bt Slis oo 5 oo S lins Bl (e -V Jgur

(oo — ooy So oSl £l Sl
Sl b Gy sl
YEV-YYY YaY/00EYV/E0 Gop JS) 55,00
Y¥1-144 Vo NEN Y/ sy KD 2
AAEERFAY \YY/AVES/) 0 (o ) (2
iy b s anil sl
Y-t Y/ /84 Gy JS) 55,0
Y-¢ Y/YAL£+ /00 Gy Kb 20
Y-¢ Y/Y /0 Gy ed) o
s Wb £ axdl slaas
A=\ 4/ £ /A0 (o JS) 55,00
A=\ q/8 V£ /Y (o5 Sal) o2
4-\\ 4/4vE+ /07 Gy pmd) o2
A b G andl sl
Y-t Y/AE/08 (op JS) 25 ,kL
Y-¢ Y/ 24 /07 Gy SaD) oz
e Y/4 YY1 Gy i) o5
e o sl sl
A-4 A/ETke /0 Cop JS) 55kt
A=) NYYE+/84 (o Sal) o2
A=\ AAsE+ /80 (395 cpe) 25
L5‘.:W2_,T sl sl
YO-\A /oY /AT Coy JS) 25,00
ARCAVA \RYZ-AE=TVAN% () Kab) 2
\V=Y YA/OVEVY (o ) (2
Wao go sldas
of-ov 00/4Yk/AY (o p JS) 55,1t
0§-04 OVYAEN/ 0 e L) o2

00-09

0 V/AOEN/+\

(355 u’;:‘:“> B

Slis sl Jule o 5 ams (P<i/00) ail s
Ll ) 5 S5 et pslie b Jole ¥ iyl
Sy 5 sl e olis g5 Loy eld aSes S
Shls e Al o plad slied Skl ) S
Sl slies S o3 YV 3 S5 ele s o
053 SB35 S5 Jele s s i
5l sl Gk 55 e 558 53 AL s
Sels s bl ity Al e plad sl 5 i

(F Jsd) Asl e 2V 51 S5

S 5 Sl ol Gla adlpe a2 gy 5 eslinad
sl S VS, o YA s
S ot sla S35 a8 edal 35 4 la, U
oLl Ol a8 5 s e OLES ) Slis bLS
S8 s Jale OF 5,0 g o Al ity Jole S
2y el iy 5 lere
o 03 —sled Sl qu)\,};ui@u
o lacmas ol a8 sl OLAS Ao, ¥ e e
Db e S (6l JLentegn ooled Dlis e



355 i gy Sdl o p JS sbailbiag, 53 53 GYIUP orwsy, Slos s 5 o 3o lome Sl RN <{ W, S PRVS

oz = oz Sle (e sbon) Siln  lons Gl
S Jsb
QE—VAL /A VA\V/AYEY O/ Y0 (o JS) 55,00
4V/TY=Y0 /A AACVAYE = mVin Gy Sah) o
Veg/ o A-Yro/88 AARVARES VAR Gy ) o
Skl J b
V0 =TV LRVZESTVAL (o JS) 55,04
VAV =YY O/ Y LEVA-E2 JVAT (55,5 Ka) oy
ALFY=YVIN Y VAV/AAEYS/ Gy o) 2
oL 2
YO/AE=Y /Y Yo/AVEL/ Y Goyn JS) 55,10
YA/£1-8V/1 YY/AQEV/ VY (o5 S2l) oz
\V/Vi-04/0Y YV/E4EVA0 Gy ) o2
> Bl Jsb
VA=YV AV EY/81 (o JS) 25,0
VY/VA=YN Y \V/VEEE/aT Gy Sal) oz
VVE—EA/ A Yo /Ao (s o) o2
3 Bl CL&.S)\
ARSI VAV q/VYRY/ Y (o0 JS) 55,14
V/AY-YY/FY VARE= i (o, Ka) (yzs
AV =YVYY AAVAT-ES VAR Gus pe) o2
o dsb
V4/VY-Y4/A Yo/Arto/ 1 o JS) 23,0
YV\-08/VE YV/0V\EV/ VA () Kab) 2
AAVZSERATAR Y+ /AAEVAO Gy ed) o2
o2
SVASARVAR \Y/0AEY/ (e JS) 55,10
Q/AY=Y0 /s VY/ANES /A sy SKab) 2
\ e /EA-YV/AY Vo/84E8/TY Gy ) 2
™ CL&')l
YRR TN Y0/40£Y/41 Goyn J) 55,10
VY/YA-YA/ 2 & YA/v\EO/AS sy SKab) 2
\Y¥/Y-Y4/48 \LARES MY (355 Cp ) o
oSx sk
£/Y =\ 0 /oA VAvEY A Cop JS) 25,04
/471 Y/¥ 0/a8£1/4) (o5 S oy
§/AY=\/0Y v/ Y1 /4V (535 o) 2
oy b
0/V=\+/0A V/¥EY 0V (o0 JS) 55,14
0/07\-\Y/¥ VIY\EN Ve (35) KD o2




—Y Jgd aalsl

o) g = o Se

o) o Kle £ lne Sl ol

0/ A=Y+ /A

0/TA=N /Y
0/0+=\1/07

0/4Y-YV/\V¢

YUV I-EAY
YY/QE-AV/YY

YA =VYV/AE

YV/YA- /Y E
YY/EA-ANYTA

Yo/vA=\Y+/0A

Lo/A\-VEAL
EN/EA-NYY /A

IAVARCARA VAV

YE/aN-0YE
YV/ET-V Y/

TN YVEY

00/VA-AA/N
OY/Y\-Vo4/¢

N/AANQ /08

AASEANZAY
VY E-YVINE

\Y/e Y-8 /08

Vo/AA-Y4/¢
\WV/V P =Y4/8Y

\V/YY-£Y/0Y

Ay 8=V E/A

V/0Y-Y0/\1

ANYA=YY/NY

VE/Ve=YVAY

V/§oEN/v A

V/OYEN Ve
V/VYEY/01

ANAANEY/ 0V

L0/ YEA/LY
LY/NVeENY/ 0

OY/A+ENY/Y0

IAVARE=\ViAy
£Y/04E£1Y/Y4

£4/¥VENY/YA

OV/AYEN+/E)
OY/ s AEVTV/AN

RAVARE:ARVAVN

IAVAREZ VN
LV/YVAEY 0/44

OY/YVENY/AN

\AIARE=) VAL
VY/AYEYE/AY

AVNEY /AN

\Y/YEY AV
VE/AOET/YY

\VUYEEL/0)

Yo /YVEY/ VO
Yo /NEL/AY

AAVARE=¥1:11

Vo /YoEV/AV

Vo /YVEE/NY

VY/YNEY/VY

VA/Y oY/

(oo peed) o5
e e Aol

Coyn JS) 25,k

(o) Kb oz

Goy ) o5
syl sk Aol
Copn JS) 254k

sy Kab) oz

Gos o) 025
iy b e ol
(o JS) 25k

(g SN oy

Gos nnd) 28
R
(o JS) 351k

(o5 Sal) oz

Gos nnd) 28
oS Al de dols
(o JS) 35kt

Gy Sal) oz

Gy peed) o5
el sk Aol
Copn JS) 254k

(35) KD 2

Gy o) o2
s b db

(o JS) 25k

Gy Kab) 2

(o Geed) 25
sy b ¢l

(o JS) 25k

(35, SN 25

(oo (pped) 23
e b

(o JS) 25,hL

Gy Sab) oz

(oo peed) o5
Al s
(o J9) 35kk




—Y Jgd aalsl

(rodhen) proin = o Se rashes) 5k & Slns Sl
VV/AE-T4/4A VV/AY=EO/AY (o5, i) o2
VO/EN-EE/VA Yo /AVES/AA (33 cp ) o2
Gl Al Ik
WY =YY /01 YV/0YEE/r 8 (e JS) 55,10
/e =YY/ \RVZSE=7a% (55, S oy
VW/IVY-£0/8Y YY/AAEL/A Gus pe) o2
oS = Gl b Aol
Yo/r i1\ FAATEVTY (o0 JS) 25,1
YY/AEL-Vr /0 ARVAY = =ARVAPN sy Kab) oz
YVOY-AY/\ + TV/0\£4/0Y (535 cp ) (s
oles 2
O/AY=VE/TE A/EYEY/EY (o2 JS) 55kt
Y/ Y=YAM AAVARE AL (55, Kah) oo
V/OY-YV/At VY/AVET /Y (535 o) 2
s b b
Y/AE-A/AY §/YENY (o, JS) 25,1
YA-VV/EE £/0AE) /54 (55, i) o2
Y/4-V/AY £/Y4N /08 (oo cp ) (25
> b= L Aol
\+/0Y-YY/ e Y0/ Y YEY/Y) (o0 JS) 55,hL
AAACEA VAN VE/4NEL/YA (55, S oy
ARTARES 2TV YW/A\EO/\ Y (355 ¢y ) o
it b= o Al alsls
Yo/vA-Y /a8 YY/EE/AL (o JS) 55,00
VW/AY=0+/1E YY/0 0 A/ (55, K3 oo
WA -4/ Y YUEVEV/AY (535 cp ) (s
LG Uk
\ZASRAE Va/EvEY/EY (o0 JS) 55,1t
V/EN=YAAY § Va/evAET/8n Cla ~L) o2
ANY=YENY VY/ AEY/VA (535 o ped) 2
IS8 e
Y/vb—t/en \ZSE2VAY (o, JS) 25,1
YN E-VEe /e £ /AY (55, K oy
VAY=Y AVRLE Yy (535 o) 2
sy S8 b
VIAA=YY/ YO/8 VAT /VY (o0 JS) 55,k
VA=Y V08 VAT (55, S oy

VA A-TY/8T VUYVAEY/AY Gy oped) o




S e oS s e Pl Ldo 5 s, pSU
polex 0SB 3 (@SS e sk 2y e Jsb
o= sk e Bl gLl 5 b B Sles
23 i b s Sdo s ey 558U s o e
Ldbge IV S S5 ele o s Glls il 5 5816

(& ds>)

oy palae b ,eSB aen Sy Dlas 590 0

Slis 55 Loy VA Jald a8 s o) 5l YL
Aol 2o B Slo Ll e i o)
Sl ol o2y i ok iy 50 53
B Sl 5 Jsl LSt s Gl S8 sk 5 s -
5% Sl I b ol S b (S b

dﬁbs_d.kéuéuw &jjw Sl fb:'t."..»‘ Jm‘_,ﬁ} u,«a'lg_ﬂ} EW-Pr} ‘a}“’ﬁ)uﬂ—r d}.\’

39, (J‘.Jr’j’}"}) Kl ;eﬁydu&uﬂ)é}d/j J d\ﬂdjﬁ

N W obols Le s o5 g ldde LsSb
YY/A\o YY/Ao \VARE! \
£8/04Y YV/VYA V/oY) Y
/g YO/ATA \7ARY" Ay

po o5SL g3 4L SRS Sl
/00 /YT +/AYY _;;l;_-b'-éuu,bgl_x,;
—ve VAV SALR oy Al S e sl
ZNRY +/+74 VAR iy 4l ff. CL-W Sl
Y4 — /A BUARE e A o plad sl
Yo Y SNV e g5 gl sl
/AY4 OVEY VAR il gl sl
/440 v/00¢ —+/04: Lao go sldas

J@duw W\;"l—l) law ﬁ‘f&w‘ Jw‘f} u»dl.&)'} E-PL} ;e}‘uﬂbua—f- d}-\?

:")dﬁ.ﬁv}é‘,J S nﬂJS‘_gLa&L.:,...);}a} J ‘_;YTJ}B ‘;GL»

s Aoy by ds o o5 olae BT
YV/AoOY YV/AOY AN VY \
0\/+0Y YY/Y VYA Y
ASVARRN /A Y/ANN Y
RYYARS V/Y Y Y/+AQ ¢
vY/any O/ALY \Vatts 0
V4/\ VY 0/Y )\ AVIAN a1




-£ J}A? aalsl

et ySB oS aoler 5 eSB p g S g3 H5SU SESY-E i
— /N o/e¥ (VANAY +/2AO +/AQY —+/YYY Jsdsb
/Yoy /81 —v/0\q /vay /v +/044 O gl
—+/+qY +/AQQ ARN —+/Y —/VEY ARA oo sl Jsb
AR —+/AYA YARK? YARK — /0¥ YA > e gl
ARR —+/\YY -/ ANY +/VAA +/YVA e Jsb
VAT —+/080 TAny! AL YZRY «JA¥A Jg
/440 /AT t/Y0 JANK LTAAYA —+/r0Y fﬂt'u;‘)l
/v OA AL -/ LYY —/* YA+ /WY o3 Jsb
ETARAY AR —+/Y\1 AAN ALY =+/YW (...M;-Jla_a
AV RTARE? ARA AR\ AN AN (,,i;;aé.b 33 e 4ol
s -/ AN AR VLY SIAA iy e Jsb
—+/8Y0 YANAY CVYE VAR — N RN e e b
S/YAY “/aVE VATh /0\0 AR “/80Y oS e b
—/\A4 /Y0 JANS JeAS o/+a¥ et oKE e Jsb
/YA /rAY DAL /A VAL YoV e e J b
ey JAYA JALY -2/ 00 —+/YAQ “/+Ve e e Jsb
LARTA -/ ¢ +/A40 /+Av LAY ASA s b dsb
¥V0 —v/\4Y —v/\Vi /Fay YA —/TVY iy Al gl
LRI AR ARX ARN AR +/AY0 e Al Jgb
NE —+/N) ERARE «/0Y CEYA ARN e Al Cu;)\
VARN — /Y —v/N41 L /X'EQ CVEY Y Sl b b
/oo VAR VYAV — /oYY /e AT o5 = (gl AL alsls
—+/A —+/YV v/ A 1[0V ¢ ARRY ALY Olas 5 ¢
*VAY — XY VIRL) YARYS EARN! YA s Al Job
YYA YT 80 ARL AL AN o b= g L Al
A\ CYYY “lo) o -1/ Y4 —/OYY “/YAO e b= A sl
o/e0n o\ —+/880 /0Ly YV /Yoy VG Jsb
—+/Y\0 =\ —/0YE /¥ /XY YA WSS o0
—og — TS — /Y ALA) /AAN VEo ol S Uk

oS T U g 355 (e S a5 33 395
Sols inz Cama= 35 L
oKl Olale (gl 5 kel Slis Ol uis o ,
SVIVN s, Sl o) Olale gl Y/ Y oy IS
et el 035 VY 355 e oSl Olale (sl
Obaals gl i sy Dlio Ol S o 2
355 Sl oKl Olals gl Y4708 0 IS olSan]
035 YE/AY 355 op s ool OLiabe (sl 5 ¥ /04

]

Sla ool lsy ol 1 Conam sl ST,
o35 QLA cdsled Dldo 5550 53 093 5 Jl (el
U= lad sed 51 ol = U sy, p gl Glad g &S
Sl g0 JS s € 5ol I 35, K2l 50
il o Sl sran oS T Aos sl 5,
bl 3l B RSty i, Slas 355 3
O oS eals Ol pes 5 Jol ol el sla ls Ll
VL b Sligan 55y S350 JS sladi sl



o LS iw !

0= JS
i Oy aa
R O
X
oIS L9 °o, o
o
Jdal o 8 °oo
- [3e)
o
ogonn o©
o © Og
o” c>c)o
e o
7] =] a o x
- oo E@xxnx N
Ox
x :xxxxl:l
_ xxx x
« X % o L uy |
O x « « -
5 0= S
xxx < Doy Jal
X X . &
_ - 050 U
T T T T T T
p9d. HeiSLS

A J L;YTJ}E Al il b 5 O)ld Olis r;:;d;l S, sS6 bl ool Bl ST, Y IS8

_ (@)
x O
i X
X
. 5 . So
Jgl poeisSLs i)
x X x x%
xx§|-_l,3
5 ’; Ox o |:Il:l
- o =
o XDO%ED
e
X
o
- N o x Eﬂ‘%l%p EX
< 0o
_ - X
X
T T T T T
- - Y
P9 JHeiSLS

8 = d\ﬂdjﬁ Al Cilu gbares 5 v Cou; Olae N:;J;l S, g6 bl sl B 2aS] Y S

Sy Blsd 51 LT Ll Olale Cilisee glao s S Cadw
LSLAQJLL‘))\)_A6‘0)\_4)3‘.).})_9)54.1_5@.}‘.}2- Lﬁpﬁjﬁg‘ﬁ‘d“@)pmf‘))
uuw\jasyhc_‘xﬁ)\ u_J:L'T;%J_».a L;wuﬂ,?q‘) L)_L‘L;‘,_ﬁ.adav\_&L)ﬂ}d_Ao)_}J_A\ Lol el ““.3

qu@g‘)&)u%\dﬁa—w‘aéﬁw



o) Ylanm 48 o35 adlae ;a5 Cidises 04
slacls U o ooglite Lyl o 31 s b ls
04) Wl e S5

5Bl VaAY Jle s Soule & Couzin-Roudx
Slio gl il 5 Sk S e S s s
L3 ged DU Tl 3 m oSKo dlaly wlbidisn,
il malS sdasolis Ol s o e YL i &S
Sttt 53 e SOld M e s S
i sl Slis 3 (YA) Gl wlidis
DM (i GLls o JS ala s, Camesr D i
RS Gl sy e s, S 5 (VY0 Y)
0555 bl o ddsOlis el ol a8 ol 05 5 CUVY) loss
53 A3 e ) rd AR, Sorer 3 Dlis ¢ 05
03 Sled 2 DM il e S Dlis
Cmazr 53 01 (p 2S5 (F1/08) 55, Sl Cmar
sl 0345 (Y0/04) o ‘_}S Gl g,

S ol Ol Loled 5 v Oy Olis A lis
Ol edd o o e 3550 Glac e ol s
Sl o3y ol Clis 5l iy ey, Olis
sy Sliw Sy = e las St Tl
Ll -

g5 Ol cp it anlllas 3550 Camam 4 a0
ol b sy g e slu Cio s LAles Olis
i kel gla Sl olalesl3l s ol o5y
(COINE T PR FCIN

Vava JL. s Maccrimmon ; Mac Glade
sl slel 55, ST la sls 3 4 Wsls oL
Salverinus fontinalis s s asc oz 53
s ol (Vo) 2005 555 (g i Bk 5 Sleen
b 55 VaA0 Jl s Withler s Beacham L. 5
Slaosls S5, 3l K55 Jolgh s Slssan 5 A
R W (P FUEt ) WP S SPU PREN
b a (A) as esls olis Oncorhynchus  keta
S s S Wil e doled Sla S oSt e
LIS bl w1y (S ot

JEPSTE LR W PV G 9] BPURP I Woh LY B, T
Sl Bl & e ol o 8 Cilins gacnax
(bl by s b e 350 e SSG
AXY) 558 g0 (S5 4 o skl 5 (555550

SLslansl Al g5 e s ol ye S5 b
WIS e 85 e 3 s Kol s a ) i sd
&S Jol= 0808 slakema 3 1) s lac s 5
2 Sy Dl e S 5 Sl
shils S Al Jlis (gl 355 0 Jlad 4 Olale
Jome 3 (S by Do 3 Sl e S
sl Glie s> Shy o s L s (M) ol S
ol edls IS oS A e el (S
e Culda s s lg e olads] 51 &
FORORRTT

Sl 33 09S s bl als o
SO b e s 0L Ll s b Iy il
O Sy am b e 5l dleas! @ a5 s o OLES 1
(Pl s

S5 Jelae 53 88 pa S ol ale abiics,
AS e Sa0y Ladlisgy o aS sladises LS
) il &l

s I Lails ol 58 @ 4 O IS
o, S8 olabe bk ¢ ﬂsts Co g (Y1) WL e
o Saalis s Sas JSa G prils o1 e
So il o J s el el Jlas L 5 4dss
Y9l g Bk 5 ol oS3 G L3 e O
(YA

2 a4 e 0555 D nd GV sk
A_wﬁj‘uq,;u“cwlbiﬁ.aasgam;)lﬁgsulﬂﬁ
23 Cmme Sl e g Oles 8 A, S
5y90 ailaie 53 Calises g laos S s> 5 adkis
Laosls gded s 1kl b el iy 31 asl andla
Sl ol s b b e sl (g3l a5 G
Slatmmar 355 51 Ol 0 25dme 5 (ol adlats
D o N

6u°}jj4—?%$)>ﬁwoj)5 Qlﬂ;d')\ Lg‘a.w



e Ll ot m b s alidc s, s
Cpgo b o ol S e (S5 Slad 4 S
O e ks Rl 5o 5 0sd e RS S5 Ay
o Iy 3l L al 580 aS 00T e 5y 5 a0 el
Sy e aiS 58w b sl a S s, S s
JoB Ay )5 el s Vsans ulbiisn
S N S RS S IS LR B RT-R W ARG L P ST,
S Sk 2l e ST s bl e eal b ek S
a8 s e lacsy, Olpen Wb
3 e il Lyl d 0 a8 pladisad 5 050
S R D R PP P o N o
V) s 555 355 Sl Comarr o 3 o5 sla

Al JolSS adsl Ol I 53 Jas sla S5
Sl e Ll 5 4y o I3 5 035 I
S sl 0ss 53 oS Slale Ygeme il (5 0
ey B 3l s elie e Jal 8 s
(Y8) 1,15 cals

wbﬁm&l.@;lp Pl S e s g
Ol s 48 35l 55y OLSGl ol 5,8 513 g
55 g amamen 53 (Y0) das &) 01 5 Ty o ol
4S AS jasios Ladomes oS s Oliaipu) »
Sl 53 oS SUlS e S, Ol o
Jlo s 0l s Karakousis «5 . 5ls acoaess

L5 STl e opl 591440

Sla ol 5 an et ol el gla) pSB el
Sl Ol s sl 4 s aS 5l OLiS o pie Lo
B N e S VP YL RN PR o PR Sl
Sy daly xin Sliw Slazes OF G Sl S5 e
Qwﬁﬁbzﬁvﬁlﬁp@}}pwbw\)s«s
Sl S iy polas b Sb Y sliss (Sl
,Cﬂolﬂdﬁw@wow)uammg
o5 palie LSBTl sl o iy Slio Ol o
L s Sl S

Sl S5y o ppe (Yort) 01K 5 Poulet
slds il gl i s Gan b uliics
Cmezr 95 35> gandl 3 55 S Rhone « by,
ol sl asis |y Gyu ol 5l osline
laagls g 58 dile S50 ST ogline Loyl 5 55
(Yo)

53— Y441 J.. > Stamenkovic ; Cetkovic
e Sl Sy 53 Ml 4 Wissed Olye
G Slass 5 o el dlay, b s ale
ol 5 o3 gl i Cand e 3 OVl 515G Slls
03 e 0,3 (o Dl s ) iy OS]
OY) dil e oosils ales g,

s lassls Ol gz 4 Yo 03l i 5
Sl Sy M ssba ol Jlpds Sl Liiwres Ols
@lﬁ&b;z&ﬁﬁ):jdﬁwwmg;@)
V) L3l o K85 5 s

o550 Jlale oo $ltag; 55 503 J VT U3 ol sla I 5 0ds sy Slos gast oy o IYAY Ll (g3l 5 =)

i VA0 OleaaY Uy ool 13T ol Kisls .ol ol )S

dseao YVV Q\Jeﬁ JAYY a)La.ﬁfa U‘J-_[\ u,i:-j CJL;;- 9 C,.*.;.Ja 090 C)‘)L&J;\ U‘J’L‘ J;-l: LgLauT UL.:.QLA AYVA L LJM =Y

NEGAE LSl (glad (gl 1Sy aaboLl g by, s e 8 Jl <Y J3 ale gl s L, )y ATV LA Bl e Y

2o 40 .u_i..i)?,eb saSiils Lol L

Ams Dl 13T ol 01l Ll 5 oM p sk o a8 sl SVl ae geme (OS5 g dilate) oS el e s

N-YY Slmis ObmaY



Lyl iy aabOLL LT 5l 50 3 It VT U5 ale gl dis aulie 5 Y wlssy (65 S Sls sz se s MYV Ly e -0
amio VAL b b 5 L3 poke 0SS L ey o Jisls M

O g ol s A | by lS aBOLL L RS lagy 3 503 Jbt VIUB e w35 s VTV e odane 1
o M sl saS2

7.Allendorf, F.W. 1988. Consrvation biology of fishes. Conservation biology. 2: 145-148.

8.Beacham, T.D. and Withler, R.E. 1985. Heterozgosity and morphological variability of chum
salmon (Oncorhynchus keta) in southern British Columbia. Heredity. 54: 313-322.

9.Beacham, T.D., Murray, C.B. 1986. The effect of spawning time and incubation temperature on
meristic variation in chum salmon (Oncorhynchus keta). Canadian Journal of zoology. 64:45-48.

10.Bourke, P., Magnan, P., and Rodriguez, M.A. 1997. Individual variation in habitat use and
morphology in brook charr. Journal of fish biology. 51: 783-791.

11.Bronmark, C., and Petterson, LB. 1994. Chemical cues from piscivores induce a change in
morphology in crucian carp. Oikos. 70: 396-402.

12.Cetkovic, J.K., and Stamenkovic, S. 1996. Morphological differentiation of the pikeperch,
Stizostedion lucioperca populations from the Yugoslav part of the Danube. Finnish Zoological and
Botanical publishing Board. 33: 711-723.

13.Clayton, J.W. 1981. The stock concept and the uncoupling-of organismal and molecular evolution.
Can. J. Fish. Aquat. Sci. Vol. 38: 1515-1522.

14.Delling, B., Crivelli, A.J., Rubin, J.F., and berrebi, P. 2000. Morphological variation in hybrids
between Salmo marmoratus and alien Salmo species in the Volarja stream, Soca River basin,
Slovenia. Journal of Fish Biology. 57: 1199-1212.

15.Economidis, P. 1974. Morphological, systematiciand zoogeographic study of freshwater fishes of
E. Macedonia and W. Thrace Ph.D. thesis, University of Thessalonica.

16.Holopanion, 1.J., Aho, J., Vornanen, M., and Huuskonen, H. 1997. Phenotypic plasticity and
predator effects on morphology and physiology of crucian carp in nature and in laboratory. Journal
of Fish Biology. 50:781-798.

17.Hubbs, C.L., and Lagler, K.F. 1947. Fishesof the Great Lakes Region. Bull. Crambrook Inst. Sci. 26.

18.Ihssen, P.E., Book, H.E., Casselman, J.Ms;Mc Glade, J.M., Payne, N.R., and Utter, F.M. 1981.
Stock identification: Materials and:methods. Can. J. Fish. Aquat. Sci. 38: 1838-1855.

19.Karakousis, Y., Triantaphyllidis;. C., and Economidis, P.S. 1991. Morphological variability among
seven populations of brown trout, salmon trutta L., in Greece. Journal of Fish Biology. 38: 807-817.

20.Mac Glade, J., and Mac' Crimmon, H., 1979. Taxonomic congruence in three populations of
Quebec brook trout, Salvelinus fontinalis (Mitchill). Canadian Journal of zoology. 57: 1998-2009.

21.Mamuris, Z., Apostolidis, A.P., Panagiotaki, P., Theodorou, A.J., and Triantaphyllidis, C. 1998.
Morphological variation between red mullet populations in Greece. Journal of Fish Biology. 52:
107-117.

22 Meyer, A:+1987. Phenotypic plasticity and heterochrony in Cichlasoma managuens (Piscles,
ciclidae) and their implication for speciation in cichlid fishes. Evolution. 41: 1357-1369.

23.Nicieza, A.G: 1995. Morphological variation between geographically disjunct populations of
Atlantic salmon: the effects of ontogeny and habitat shift. Functional Ecology. 9: 448-456.

24.Pinheiro, A., Teixeira, C.M., Rego, A.L., Marques, J.F., and Cabral, H.N. 2005. Genetic and
morphological variation of Solea lascaris along the Portuguese coast. Fisheries Research. 73: 67-78.

25.Poulet, N., Berrebi, P., Crivelli, A.J., Lek, S., and Argillier, C. 2004. Genetic and morphometric
variation in the pikeperch (Sander lucioperca) of a fragmented delta. Arch. Hydrobiol. 159, 4: 531-554.

26-Riddell, B.E., Leggett, W.C., and Saunders, R.L. 1981. Evidence of adaptive polygenetic variation
between two populations of Atlantic salmon (Sa/mo salar) native to tributaries of the Miramichi
River. Canadian Journal of Fisheries and Aquatic Sciences. 38: 321-333.

27.Schreck, C.B., and Moyle, P.B. 1990. Methods for fish biology. American fisheries Society.
Bethesda, Maryland, USA.

28.Soule, M., Couzin-Roudy, J. 1982. Allometric variation. 2. Developmental instability of extreme
phenotypes. American Naturalist. 120: 765-786.

29.Stearns, S.C. 1983. A natural experiment in life history evolution: field data on the introduction of
mosquito fish (Gambusia affinis) to Hawaii. Evolution. 37, 601-617.



30.Stephanidis, A. 1950. A study of freshwater fishes of Greece. Proceedings of the Academy of
Athens 18 (1943), 200-210.

31.Swain, D.P., and Foote, C.J. 1999. Stocks and chameleons: The use of phenotypic variation in
stock identification. Fisheries Research. 43: 113-128.

32.Taylor, EB. 1991. A review of local adaptation in Salmonidae, with particular references to
Pacifiec and Atlantic Salmon. Aquaculture. 98:185-207.

33.Taylor, E.B., and McPhail, J.D. 1985. Variation in body morphology among British Columbia
populations of coho salmon, Oncorhynchus kisutch. Journal of Fisheries and Aquatic Sciences. 42:
2020-2028.

34.Tudela, S. 1999. Morphological variability in a Mediterranean, genetically homogeneous
population of the European anchovy, Engraulis encrasicolus. Fisheries Research. 42: 229-243.

35.Turan, C. 1999. A note on the examination of morph metric differentiation among fish populations:
The truss system. Tr. J. of Zoology. 23: 259-263.

36.Van valen, L. 1978. The statistics of variation. Evolutionary theory. 4: 35-43.

37.Ward, R.D., and Grewe. P.M. 1994. Appraisal of molecular genetic techniques in fisheries. Rev.
Fish. Biol. Fish. 4: 300-325.

38.Webb, PW. 1984. Body form, locomotion and foraging in aquatic vertebrates. American Zoologist.
24:107-120.



A Study Diversity of Morphological Characters of Brown Trout (Salmo trutta fario) in
Tajan River and Babolrud River in Mazandaran Province.

°S. Vatandost' , Gh.H. Vosoghi’, Sh.A. Nezami’, A. Abdoli* and A. Matin far’
'Ph.D.Student, Science & Research Branch, Islamic Azad University(IAU), *Prof. Dep. of Marine Biology,
Science & Research Branch, Islamic Azad University(IAU), Research Assistant Prof. of Iranian Fisheries
Researches Institute, 4 Assistant. Prof. of Research Institute of Environmental Sciences, Shahid Beheshti
University, Tehran
Email: sabervatan57@yahoo.com

Abstract

The study was conducted to determine suitable characters for separating brown trout (Salmo trutta
fario) populations from Tajan River and Babolrud River in autumn 2006. Using electrofishing, one
hundred two specimens were collected in two rivers (forty one from Shirinrud, thirty one from
Ashekrud, thirty from Kelyareh). Twenty nine morphometric and seven meristic characters were
analysed. Using PCA, the best separating characters of populations were determined. Among the
morphometric characters, six factors accounted for about 79% of variation within individuals of the
three populations including: head width, inter orbital length, predorsal length, pecto-ventral length,
mandibular length, total length, head length , eye diameter , pectoral fin length, head depth, postdorsal
length , post ventral length ,caudal peduncle length, post anal Length, Adipose fin length. In the case
of meristic characters, three factors accounted for 60% of variation within populations including: anal
fin ray, gill rackers, dorsal fin ray. The results showed that meristic characters are more important than
morphometric characters in serparation of populations:

Keywords: Brown Trout (Salmo trutta fario)y Morphometric, Meristic characters; Tajan River;
Babolrud River



