A
A

uogglf s oliils
UGl oulh (plo sla g 4 i
af ul.«.u-.e) sp)l.o‘.'g a)Ln..:: (Pga 090
http://jair.gonbad.ac.ir

05 J6 SYTYH alo I L3l (ot ilidko Sl sig 5 T 515 dwalio
(019 ol ¢ ¥ (o I 4b) slxdd 4lb8g, 48 Salmo trutta Linnaeus, 1758

%300 alsS 5 " sealsieivo ulie yuol T (LS plyee T e yrol s 3e 1585
Ol <Ol st At oSS (sl uSls (g3l Sl i gol il
Ol el st St oSy amo pale ouSitgly dapiamssST Cu e 5 (i £55 09,5 JLuils”
Ol 0l s s LIS s sl SIS ol 05,8 s
<0l Ol il g lmrome il IS o ol ol IS
! 5 agslS 2 olStsls carly psle 2aStsls  liiin 03,5 (e
AU iy o, ¢ AFIF Lol o
S
Jlw 53 (Bl 4igei 1) joy8 JIB (YT 38 (Blo Gl (2108 055 (o)t spbiiady axlllao (] 5o
P byl b lo (Jb,l5 L gie b (5,18 paiged Y (o Il 53 @By slaxds ailbog, SITAA
(sladisF sl b aslis (ansb 9o g (539 dlaad) (oib)ls8 S gizme (o5 L 5IUT Jols o sbg !
S35 Slales S (iared g deab (359 9 Sload bl g glitwlS’ (SIS oled (SS9 g a9 - oeils
gk pilo Gl 50 aid)S Oyge S oy elul g W (o) p gLl (g Sl was o dw
Woj9) SQ 0y90 g e yd YTV (g3ue (i (Sl )8 wo s b (Wligs 9, g 0091 (ogec b dlo (210é )
= ol 30 il LT L1308 w5y 30 1y Camed! 1y yidion (w0 )3 \Y/OF (o0 o Slglyd duoyo b
VT35 o ladlo 4085 (351wl 3 (I5E 023 39§05l Commir Wb (asden (955 sl aS LS ol
28 i eumd L ool ldle g JU 5 ldle (2188 @3 Glee (BB 45 (5 g caiilai 308 &
3o g 539 ;b AT Judo & aar (ST ol cgliwls’ by 51 (S5 Ghales dw gl )15 dunlin
10 &l (5 yite gl ;50 (9 99 4 Cammi w0 (o) o Hobas |y 0l 0355 dasb

Y e Il sl il g,y (2108 v 5y S, trUtta :guls sloojls

asabdoli@yah00.com : Jstes oot s’



AF liwnj o )l 0 yloss g 0598 /(60 31,5 (cuwbids o (S b g3y 1 i

doddo
Bellmore ) aicws piwwsST 10 (65,50 5 0ol &5 1> (6o pns 00iS arogd lié slaaSiiss
el gilin 55 Caliden sladieS Coodl 4 lg3 oo b Al lié 4Kl a5 Wl (et al., 2013
S&nchez-) cils y oaisS i Luly, 51 e S50 5 pimmmsST 2k g bisy 5o o] (i canel>
Soliie ol w3, sl Sloszse 3l (g, (Hernandez and Amundsen, 2015; Krebs, 2001
Olbls)ly ohie aSed JLsbw 1 (2l moud) i g St (LA ST W5 0550 Jsb 5o
51 s ks (Ramos-Jiliberto et al., 2011) &,l3% o 50 Liollins) b Sloszge o (SG59055T
Alos, S Giogs |y Glaabe ofjT slacunes ol w3, 10 s BB Konl o)lgen Slalllas
4 3l slassS Salmo trutta fario  cesad _ole b L (Brown trout) je,8 Jis VY158 ol
3 4555 ol ol ail o Salmo trutta 4y T oole pb T3 a5 il oo olale of3T oolgils
Amundsen et al., 2003; Oscoz et al., ) a_ib o Joliaie olie ble gl)ls Saijo,e0 Jsb
ST 2lg a3, 50 oo plmil Wlalllas L2S1.(2006; Sanchez-Hernandez and Amundsen, 2015
I lademas o (2ld8 oS 5 )0 00,008 Olynss a5 Sl o0l 35 el Comex haw 5o lals
ot Jlas Cmaz (9,0 lié 3, &5 cwl Jl> o ol .(Kara and Alp, 2005) ses o oylis
S 31 (Bellmore et al., 2013) oS o S axol> IS 2138 025, 5| e Sy0 4y 5 004
Bridcut and Giller, ) olKs; 4 o5 oo 0,8 JB VT3 cole (ol38 w5, 00iiS (pnd Jalge
Kara and ) assb :j54 w,iws ;o «(Knutsen et al., 2001) Jad (1993; Knutsen et al., 2001
CiS 0,5 o Ll Johnsson et al. 2001) > 4 (Knutsen et al. 2001) 54! (Alp, 2005
ol S35 6l g 009 dle g Lo s LS aseis 40 03,5 G yan oole a5 106 oS
a0 laslwl hgy odme Dlygiore gy dl oo (5,900 0l Oligizee sla LT alol LLS )|
sloigy 3laibics 2l ol e Koo g o cale slaydas Slole 5 Sl 5, axdllas jglats
9 (Macneale et al., 2010) o,5 aslllas axol> S jo 1y Sl 035, 5 denb 005 g5 g0 alire
g 9 —a oaliiul ol w5, 5 adsl SLedbl )3T Cnsy (gl m Yoane 45 (s el )y
(S5 b o) Slglyd g &los S iy oo (glaesbs 5l as Sl IS0 slass ey «(Occurrence)
ol 5l il il e el (6,5 MBI S 4 S dosbs £55 18 B pan jlaie 00 Loy a5
wlgs oo (Slgl 3 Jaw o)y .ol 3Ll (Costello, 1990) sliwls’ lawss S35 Jow o lily g0
S5 5l ing (=9) Tb dm adlie l 5o Lo 0gd dlns badeals oo b (59 colaad ulisl
T2 50 55Ul walgs aisls gl s a8 T i 0 Lolgs Wadasls (39 ¢ dlaws ] o a5 gluls
3 5 ot ool (Cortes, 1997) (u5 555 Lawgs oo &3l,] g, 5l ow )b &Ylie 5 loiins 51 G



wyod Jb ‘SYTJ)ﬁ Pl (2108 wole puai ilio g g, ‘5..\.0T)15 Ao o

33, 4z (Amundsen et al., 1996) )| ,LSan g (ywdigel Lo g a5 oliwlS g, 5l ladllas ey ST
»S533,ls » ogdle .(Afshar and Abdoli, 2013; Abdoli et al. 2012) 4 oo oolazwl cwss glw,
ookl dxal> olid o5l sl o iored g (2l0E i ol Lad 6l 55 sla el ouls
(Tokeshi, 1991) wisds oo

3 &l slads wlbog; 5o JIs GYIUB ale wiliasl o132 03 (ouyp Wlio ol San
Dlogge 2lAE @3, (omyp Saz W 5 clio slagig, @I AYAA Jlo o Y (Lo S
Ablogn lnlS (ST by, dew 5asTS nlio 5 (53]

g, g olge

VY Ll Jyb 5 Y07 00 V¥ Lldlix (o b slads s, taalllao 5,90 allaie
3y Y (e Sy SB35 b )3 perilinns 5oty oS Cel G2, (2 yiretn OV XY
VY ailbog, cpl Job oS co Wyl )l g5 bl pd ol ol 5o olien i@ 5 00l Y o axly o
Olo,S o abhie ;o g Cunl do 2T i lawgie ol g e YOO Lo mhaws 1 ] gl )} jregles
.(Moshaver Yekom Engineers, 2003) 5,5 ,b ;> qosdS

a5 LS e (stdy dsS S gy Sl olRiws ailBsg, 5l (5l piged (sl 1ailE0g) 51 ()10 praiges
5 Cwd YU 5l (6,10 mdiges 18,8 sl oK) a0 dil30g, 5l e do Job 10 (6,5 ple Lo
A plol ailsogy Cews b

s 3 STz oot ol el JUEE 51 oy olS] 2 (slo e Hpigad (5 oy
g Fero e bcai i )8 -V 2B b S b9 9yl ) 2B b S ol aind (g hegm
e B S Cyetd g0 LS oawline b .ol (6,503l diges o (gl Sl (9515
Sl sla b an o, 5 1) S0 L ol G 5l o 9 B aeale w1 )5S ol
W Jie wo s Ve S gsl>

Sl odne ;o Slgizme daodas (95 (59 JWs 4 tome Gligizmo (339 9 (yled (2Ll
gl g lae slap LSl g oad Jiie s (675 4 badeals olulid 5 5)led
Needham and Needham, 1976; Quiyley, 1977; Tachet ) olulis o LS lawg g, S
Slogoge olwlids jlam aiod olulis (FYL g 0olgls) (Sew mhaw o 500l U (et al., 1996
SBas,ofe sles o celw VY Gas 4 sl jo lBlas jobas 04,5 jo dal led g olde



AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

slass (glasgS sle jl jelate o1de 5, Sldlas o :(Species Richness) glaigs lce a5l
3 slaiss sle gl a dasdllas pl o el (5,165 olSiws Slgize jo oud cdl (g, e
(Koperski, 2010) o oolaiwl SeusSt slis

=S sl oL, jetaeds axli ol 5l (Shannon- Wiener Index) yug —ygilds ol
= adobee 3l e li ol dcwle gl (Marshall and Elliott, 1997) s4d o colaiw! 556)sST
A oolawl

H = _z pInp,

ol e Pi (2Bly lode diges S 50 el | 4365 4y bogs e o0l adly o1 3l g i ] 4o A

Cool oLal slaws IS N g d aisS 4y bogsye ol,8l slaws Nj a5 00 5 o0 o)siﬁ Ni /N s 5l Ll
.(Shannon and Wiener, 1963)

1,8 o8 Syge p akaly 5l asls ) dcwlee ((Evenness Index) (s 1gass e Ll

H
E =

H‘max
ol ol hacul glassS a5 iSTas Hpgy g ods odslive slasgs g95 H alolas (ol 5o
o dn S0y slael dS (oS 5 o e oo colaiul by ale 4 i olaul Sbjs,l skatea
Al (gt (2lAf nmfy ool (SO A Suo s olael 5 canss oldE b5, edsms Ll
(Sanchez-Hernandez and Cobo, 2012)
S8 Jloges 5l ol oliul g dasb Conl e s S tgliwls SC81S go b
w0,5 Mol (Amundsen et al., 1996) |, Koo 5 (pwdigel lawgs aS (Costello, 1990) glils
3,5 oo dawlxe i adal) 5l jgas WlS 3 SIS oles cpl jo ald eolatul
Fi= 2. 100
L= — %
' N
Ao, pmized Sl Glale JS olaxi N g1 o1de 0505 )1 (gol> lale slaws Nj abayl, (ol ;o

D9l on drnlme o abal) 5l Sl
2S5
X Sr,
JS Sti 5 009 (039 b ez colawd bl p) odse Sligiome jo i dansb e §i adal, ol jo
35 5 5 eyy9 5 dlws Solite (6,08 3T o 4wl e | dexb shls ol 105 same gt

b ooltwl gliwlS jlogas oy slp (P,

*x 100

Pi:



wyod Jb ‘SYTJ; Pl (2108 wole puai ilio g g, ‘5MT)15 Ao o

31 (Cortes, 1997) )55 s (g (S5 sl spbial G2 31 apter (Sl gl
(G dw (6 l0505 ,0 %V L %W 4 %0 HN polae 1 oolaiwl b bg, ol .o &3l,] gLl o,
g oo ooliiwl by, cnl 5 Olnl 5o,k oelsl lp pol> ragh 905l poe (e w5 (o)
ol g emd Slglid as 0 5 (WON) slows uluoly cnd Slgl 3 2o )0 (00) > o Silgl )3
96100 N ass o3 blis by, opl (olol g 09d oo (aseine HguS B o] BV 5 %W) o> b )59
s Toe & Sy blis oSey 5 (V UK 0 8) I ol deabs saimslis %100 O 4 %100 W
y97e0 4y S YN jg2ee 43 Soo 3 bl () IS [0 D) asis job 5lié deabs oains (jlid (9
9= o (Slol i 10 g Ay s oo 5 i &S i cass L« 88] axin o YW
3939 S i b bl amio 13 WN jgme dr Corn W jgome & Syo3 blis LuSe 1 g wib oo
90 ‘d_.ua 590100 O a4y Sop bla aes oo pliad slaws & o |y jga> cond Slgl 3 e 5o
QL 0 Sooy bl (Jolae j0 .(V USG50 C) Conl sogas o138 o3, oaimalid Ko j92e
B d) Sl QL})&M )I ‘é_AS Slass B ‘5_.4442.: GJlAJ f”_))) OMQQLM.: %100 N 9 %100 W
Ly S 2l 5l ol I8 oolazwl )5 5Le %1 W 3 %100 N 96100 O 4 Soop bl () IS

=5y S %1 N 3 %100 W %1 O 4 S0y bl ( uSe 9 (V JSi ;08 ) 0099 0L ol

RPE R SORpp KvIF SO L PSS SO KL IPL SRV XN WA P UE S LW i SN S K ST
3ok )i 15w 45 aes oo lis %1 N %100 W %100 O 4 Soop bl .(V S o f)
FER e ‘d..:s_u.»‘é_n JALM» |) od=xo ubﬁ.om Jf )9 )’l 6°li) PN as ‘5{‘3.& GL“P}'.";L?)‘ GJ Slaus
—aass oldé o5, easms Lii %100 N 3 %1 W 961 O 4 Soop bl (VS j0 ) oS o0
QS e sl S 2138 lae 5 ilE ) (ol s Slass 1 Al IS 51 seST olaws ol yo aS oo
e e 9 S )3  lsSoe (SBLS (bl cnl o laykd oS Bl L (Y JSs 0 h)
bl desb Coonl iolidlsaims lis oS co e po 4 S oD ga s e bl o
el epliul s Sols S o Jao e ;g auh geafeadblysas byhsga

Ll spges & panss



AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

R
S9!y wuoye %0 Number (Jsii g1 yo .(Cortes, 1997) glwls Jogy 3l (ough (Fadl 5 i lod o) S5
19153 w0 ;3 %0 OCCUITENCE g (39 (il (s 19l 58 o 50 Y0 WeIGht coluri (gl 3 sounsd

ool Julxi g & 525

By ol = 39,5 5008 5 5l s (yg03T s el Ghmgiy cal yo 428, I 4 gybel slapyses]
5 Jlos sloosls (sl ad )b S iyl 5IUT o3 e Jle il o0ls @595 ool (o) 2 S
5 Jlos sloosls sl gy (Smron 09031 1oy ué sloosls (sl eally = JSss,S” (5]
Lo /o0 plisebl gl )3 98 slapiges] 05 Jloyi e sloosls sl ool (So (1505
<> Microsoft Office Excel 2010 a sl cslys ;o 9 ol 1> SPSS-20 1331 0 5 51 solazel
39— il 00 2ol Jloge oy Guizmed g Lo pite 51 S5 0 40 bgrye sl loges pon 5
b5 15 solitl

555 3 9z (ST Gl sy (s a8 drslono PASE .0 l53le 5 Lausss 55 slaasls
it oalital MATLAB V.8.10 33l 5 5l skils

polre Jdoas ale ¥ aiods coiz s 2l AY o8 JB YT JB ol Vo) ggazs
9 Stz DMl aiojls a8 Slewlre 5 (55lel Sl o IS Jsb (j24 Lasy 9 Sl (094
s el JB 5,165 olKiws adllae (ol o aiais 00,91 wisgy IS Jobo



wyod Jb ‘SYTJ)ﬁ Pl (2108 wole puai ilio g g, ‘5..\.0T)15 Ao o

b s 5L S sk sloodls (55, pae clean iplaple S Job (ko dum i
S el LG g3 5l ooty il sla g, Gyl 5l 1S Jobo ois Jloys g (=Y P=+/-+Y)
HU 5 slale IS Job Sl crn (6,10 e Dglas ols lis ol .ol solaiw! uodly - JSwg S
(P=+1aYA) 5 las 0g2g &b oole Lol b

(Salmo  trutta) j—o,8 Ji oY1 )38 plo oidylgs b gizo 40 39290 (Uddorb muw dunws o
U old daxb sae Vo v AN o (nyp 508 1B Y158 alo Vo) ()leS lgioms ggemme o
(3—2, AF/+0) L Chironomidage solgl s .o olwlils oldg 09,5 YV [0 Saw zlaws o 5wl
oo, V+IYA L Baetidae 3 a_o,0 YV/YA L Simulidae slecslgils (oo ,s AYNY) L Ybgs o uiis
o, OF/OA Ly Chironomidae oolgls (\ Jgoz) sy |y jodm  cmd Slglyd duoyd oy yidin
D) s (g3 ao s Ae 5l s a0 VYOF L Baetidae solgls 5 o p0 VANY L Yhgo o0 il
YV/\Y L Chironomidae slasslgls () Jgaz) sisls olaisl g a1y 1ae sladsab (slass L
) Gt a0 VYA L Yogs 0,0l g o,V F/Y + L Tipulidae wes 0 V#/99 L Baetidae w.s o
O Jgaz) wiols plaisl ogs a1y olié sladeabs (039 5 5 o Slgl,8 2oy V-

i =lglyd wuo 5 g (YOW) (59 a5 31 (QON) sloas Hhai 51 1dé doxb o (Silglyd o yo 1) Jouo
o dxfllae adilaio 5o (Salmo trutta) o8 Jb GYTJ)S (%0) i aozb 9l slrouxo

%N %W %0 b e
ARVARS 1120 AYIVY Pupa of Diptera
/-9 <IYA YAy Tipuloidea

o[+ AR AN Tipulidae
OF/OA YANY a¥f/- 0 Chironomidae
[NAY4 ZINF YVIYA Simulidae

- 1Y VIV YYIVY Adult Diptera

oA AN YAy Empididae

[N SEFN \AA Stratiomyiidae
\YIOY V7174 \ETAR Baetidae

[y XY Y/as Heptageniidae

<\Y YIV- YAy Adult Ephemeroptera
NY /¥ AR Gammaridae

180 YITA YYIVE Hymenoptera

ey JfY V/aA Dyticidae Adult




AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

N

YIey
./-Q
N

<I¥Y
“IAY

-1q¥
of+)
ofeY
<Yy
oo Y
<IN
Avd

A
ey
VIAY
YIAY
QAN

\PINY
V/AA
V/AA
£IAY
YAy
Y/ag
QAR

AAVING
Y/ag
YAy
YAy
VOIAY

AINAAS

Dyticidae larvae
Hydrophilidae larvae
Coleoptera larvae unidentified
Coleoptera Adult unidentified
Elmidae larvae

Trichoptera larvae unidentified
Hydropsychidae larvae
Homoptera

Nematode

Water spider

Limnephilidae larvae

Pupa of Trichoptera
Hemiptera

oAl (owy u..;)‘; oKiws oloss

) o (g8 e yd Lag 00 o) sl loged (el 1gliwlS (SIS o led g LS
plei ,o .ol Chironomidae Ik aexb g 005 cogoe lale olod 4385 (651 il wloes
ool aizmen (V JSC8) Gl aass & j90 4 Ly ,a5 Chironomidae ;i eolaw! Lol
o9 Oleple (galad 4355 (3l kul (359 a0 5l (oo (Slgld w20 Jangs 00 a5l log00
olesbe ot 23,5 11 ,0) IS e o 5 @ osle plabe sl 5 plale sl AL ol 5 o0,
—obaid! o bay lale 5l oS slows .l Bagetidae JUL Lals sl 3 Chironomidae (eob
Syl gl wlS g, 5l oo S8LS ialed (wll  (F JS5) 08 e as3a5 Tipulidae ;)
slacss 15U coos el dasb 5 059 cogee (UL Hlabe 5 &b sole (il 5) ool oles ayiss
coms UL Glale gl G asals .ol Chironomidae (b oole oLale 3 &L 5 lals sl
(F JSs) el Bagtidae loyen jsbas olosi g 459 )A_»sls



wyod Jb GYTJ; Pl (2108 wole puai ilio g g, ‘SMT}S Ao o

Chironomidae
*
= o
4 Chironomidae R Pupa of
Pupa of Diptera
x Diptera X
Baetidae
oa sy a0 M simulidae = Homoptera W Simulidae
! e, o WU\ aetidae
& Voo o- Yoo
.
%Fi %l
et Y
\-
4 Chironomidae
= o-
53
£ o p 4 Chironomidae
Pupa o .
Baetidae X x Diptera ¢ X Baetidae
e & A M Simulidae ¢ Pupa of
4 Diptera
o \ _—
K) . o~ Yoo
%Fi —T Y
%Fi =

5 obale sliwlS Hlages (Gl 108 clae jlsyl Slasi ,i 51 Slgld wuoyd wlly glicwls loges ¥ JSCi
oleale slils o0 (z oy JB VT35 @l oolo ol sliuels Jlogai (o cayd JB &¥TJ58 &l
a3 Y6Fi .(Salmo trutta) je,8 J o¥TJR olabe plos gliwls loges (3 oy Ji YTJ5 JLL

%Pi

\

Dyticidae
Adult
+@ Tipulidae

X
‘/~+ﬁKr

%Fi

il o0 g (19158 w03 VOPI 9 980 (oo Slsl 8

[
X % o .
ipuli Chironomidae
. Chironomidae @ Tipulidae '
Baetidae Bactidae
x ¢ Pupa of X -
. Diptera N x Pupao
Simulidae e :
. - e A S
L * o Yoo

<Y i IR



AF Lo ooyl o5losds cpgmm 0595 /(63 3235 (ol oolo (o fdgy a1 pi

@ Tipulidae
Trichoptera
- larvae

® Do _ unidentified
'9'; o- % idae
: ° = X Baetidae

- 4 Chironomidae _ )

'S Baetidae X « Pupaof S %( Pupa’f Chironomidae

2%{ = | Diptera . ¥A Diptera

* B };Q‘ Y N ——————_— i
- Simulidae
. A Yoo . I Yoo
%Fi S Y %Fi z i

5 oletlo gliusls e (1 lid el ! 359 5 51 (gl oy obuslyy pLiol Jloges ¥ JS
oleale slils e (z oyd JB VT35 @l oolo ol sliels Jlogai (s cayd JB &¥TJ58 &l
woys Y6Fi (SalMO trutta) jo,8 Ji Y755 bole plos ghiwls Hlges (5 jo,d JU YT U5 JLU

bl g0 (ot 13l 408 Y0P 3 s (o (Sl

n0ccrtence
P
" Y%Occurrance

ironomidae

%occurrence
YeOccurence

J
|
]

J
T

YU @l 5 obdle sl sliwls 3 wpaz (SIS logas (Gl iglils 1 wpazr (SIS jlogai :F JSCi
S5 10903 (g 50,8 JI SYTU55 & oole laile (gl kil 31 agar (Sdl5 log0d (o 3o )8 JU
olole plad (gl gliwls’ 5 agazr (Sdl)S Jlogei (o 3o 8 JI& YT 58 LU ldle gl sbiwls 5 wa
YoWeight wlass Bl 51 o Slglyd woye Sk YoNUmMber .(Salmo trutta) je,8 J Y7 J58

il 0 jgui i Slalyd oy il YOOCCUNTENCE g 39 Bl 31 cumi (Silgly8 o yo ,Siky

K



wyod Jb ‘SYTJ; Pl (2108 wole puai ilio g g, ‘SMT}S Ao o

5 olale 85 Sligime ST sl Siln ot (63 sine sl 10sgm T sU aS L
5 olale 318 Slgime SeuSl slié oSl (P=+/0FY) ati onus &b sole lale b &l
olale L b oole plaabe o3)ls5 Sligims 5mST5 sl (Slon mizon 5 AU plenbe b &l
P ity elm * Pail, ;=0) Bog s gae WS gl AL

Ko oy gl 1 o lgF Sy gime g SL 9 lidle JS Job (Stanred
Shgie S9aSt slé g plale JS Job (s jlagine 5 (595 e Ll oS 0ls (Las (y pe]
slae g pleale S Job (Ssmon (M =+/FAT N=AY P= o/- 0 ) 3)ls 352 LapT 5,18
s (0 JSb) od (), SIMple regression g1 lawgs oyl )15 Slgize  SguSh
b i 1315 o s fosinn y3b & GBI Shgiome s (Sl Sl o ol ol
u‘)—*“é L“)‘“ 45 Ao Bl g yT ) (e F 38 gy (P =l e ) )l I8 S
(P = IFF0) wil oo JS Jsb 5,5 55 oienSt sL

=
*

(e o) JS Jsb

0,8 JLs Y138 (lasle J5 Job g (—i,ls8 Ol gine oSl gL (Suod jlog0d 10 S5
.(Salmo trutta)

B 5 Slorle 25 Sligimn 5 5L (Sl o 5 gine Sl a9 (L
L &l 5 oleale 158 Sligime il Lasls uSilee (P=+ /- V) a oayo &l osle lale L
B lale b ally oole loabe S Sliyima ot (el (aSile (riran 5 L Slosle

Pyt = LY P g, = oY) Bog o gme IS 6l

B



AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

et oy gl solpdle (18 Ly gie (il (ALl 5 U Job (Kiaed
ogld oLl g gleale IS Jyb ploe Jloieine g chnd i L3145 ol (lis oyl
(T=+[YOY =AY P=+fv2) 315 35g o8)lsS Slgima
SIMple ¢y 5T bauss Lngl 8155 Slagioe o5l (a5la 5 olale IS Jsb Siuran
—)ls5 Dl gime yeilds asli Ol nas aS ol i ol (F JSK&) ol o, » FEQression
O3S 5 fie 5385 gmyyr (P=rle e ) )l )13 S Job Sl b o (g sy
alge JS ok 5,5 5o (o0)l5T Slagime (il (als Dl eais oty S Ly o amo e s
(P = < \FY)

o ¢

K

% 3

\ * ‘%
L 4

" y=-+/--¥x+ /YA
<& ﬂ:.g\;r'p:.,'...

>4

>
L 2 0’
L 2
L 2 o
Voo Y- e

e o) JS Jsb

0,8 JLs YTU38 (lasle S5 Job g (—b)ls8 Olugimo (yaild (aslis ( Siwod loges # S5
.(Salmo trutta)

5 htle ()58 Syime S et e o (63 st sl £ SISy 5L
oS lygima 23y 1Sy a5 WL eole plhale 515 Slyine 1Sy a3l L
(P=+1+2) ais o UL Lals

e s s sl S Sl gie SIS (AL 5 S Jsb (oKkannd
> Li 5 pleele J5° Jsb lee ()0 gime w8l g rond Ly (e Ll aS ols (yLis (e e
(A== YEN=Y P = /FV) 0, 0939 o] 28,165 Slgiome 23158

'Y



wyod Jb ‘SYTJ)ﬁ Pl (2108 wole puai ilio g g, ‘5..\.0T)15 Ao o

G5 A 9 Sy
g, UL g &b osle il 5 30,3 S5 YT olbole Slwl olié Shle asdlas ol 5o
O3S Lt (eSilie o (s 9 S0 Bl oo S allog, Jlad jupl adse 5l a8 gl
s AU 5 lle ;o (00 00,95 sladasb £45) gl asli g (00l 00,55 dexbs glgl slusd)
o8 JB Y153 (208 023, 69, 2 Sz 56 pas oaias lis opl g sl Solis b oobe
Montori et al., ) OLhLSe 5 (6, 9050 Dladllas a5 Conl (ipgin ol addllas 850 dilsog, o
o=l 1, (Rasool et al., 2012) |,Ken § g, ¢ (Kara and Alp, 2005) JT 41,5 4 (2006
e g plo |5 Jobo ool 00,95 desbs glyil slaws e Sioan 3529 (S5 )0 0S5 0
delse 51 2 Ol 4 ool ol Jele 3G 51 (Slo oale U Job L oad 08,55 (slatasbs g5
Montori et al., ) sl o sloeds ailsog, 0 50,8 J5 VB le ol3é w3, g95 Lol
2006; Fochetti et al., 2008; Sanchez-Hernandez and Cobbo, 2012; Rasool et al.,

L s cul allis ol Sole wole IS Job b 25,165 Slgiome (y9ilds Laslis Siuen (2012
S5y axllhae mls p Gadaie a (nl g Wbioe RIPI ale (S3elsS 1 @S (oale o S5
5 3%6,8 — ;=6le 4 (Oscoz et al., 2006) ), Ken 5 555%ws! (Montori et al., 2006) Ko 4
az,m 4 S Coul ol slasl cpl s sl e (Sanchez-Hernandez and Cobbo, 2012) 455
"o B A 558 5 slaaeals Sl Wi 5 0ud S5 5 Gles il sgee S5 e
Ladosk |G glp oolo &8 oale plo ol 55,50 L uiored 0S40 S B pae aludlys
33 Bl G mimanul LUl 256 50,8 J VT35 wole Lawgs doabs sl by o ial3d)
O s a0 Y Sy ety B o o0 E5b 0305 e (nlpln ool ol s ol
Oscoz et al., 2005; ) oS asuiss Koo sloasab 5l g wls Of mhaw 4 Wl oo (55T il sod
a8 JL Y18 ale ol w5, B31ess asls a4 by e gls (Montori et al., 2006
S,las 092 AL lole e 5 &b oole (&l 5 lale les (5 lo gime BWS] g oy L
G5l (ol ) il ole i opliaul gg T ole 8,168 Olgime S510Ss el
9 O 9> Sladlas C_}l_a..))_: d_..la,ua Ao U_" 9 0093 (PgeE ool asJlao ULELA r:LAJ 4..!&4.)
s .osb o (Oscoz et al., 2005) .|,Lsen 4 555wl JOrgensen et al., 2000) .,Sea
S5l s pis oaind ol plale ((2)ls5 Sgtme Sy pasls 5 IS Job (Ko
Hmaazs Glae 4 e b5l wizpa adloe (plo (ol S5 g ple (RlBIL Glale 4d0
e 231 L3 ol Jg el oale o L3I L ke 4 g b aal3dl b adis o3l s
obeale asiws 651wl 3 (LU 5 JU sols (b ) S 5T poe e suwl g oo

Y



AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

Sanchez-Hernandez ) coul oo 5,155 cyubiize 00 Jawgs jui cgolie ol obl oo 45530
.@nd Cobbo, 2012

om0l e O e 5l o B yas sladasbs plas ols olis Lol (3155 (slgie aslllae
«(Modaber and Ahmadi, 1997) o>l 5 pas (Araghi, 1996) le Slalllas zuls waxs
5 S 3=u9e g (Kara and Alp, 2005) _J1 4 1,I5" «Salavatian et al., 2011) .|, Ke2 ¢ \Lslslo
Laojg, S 0,9 9 oYloge 9,Y (A5 jebas .S oo 956 1, (Montori et al., 2006) |,\Sea
S del mls b mls palas s il aslllas )90 plale (olde @5, 50 1) Coenl (n St
5 8,309 «Salavatian et al., 2011) Lo 5 L3l (Araghi, 1996) 8l olalas
3, caslke (Rasool et al., 2012) o, Sen 4 5w, «(Montori et al., 2006) |,Sea
s ol glS ot 2ol s, 51 ol s Bebo tglinsls’ by 31 (Sudl)F oo ans
oleale plos (23t oy egliols 5l aazr (SIS (aled (b Sl Jolo @ls mizmen 5 039 9
.(Oscoz et al., 2008; Sanchez-Hernandez and Cobo, 2012) ¢l ieges oo aslllas

Chironomidae eslgls (&b osle g Jb 5 lale 1y e donb 0ol S yog, dw (el
Ol il (Sleld g S gt Gl aslBog, pl ead oy slojein o eolgils ul aST ail e
Y18 olale ol3é w3, 9, (Salavatian et al., 2011) |, Kee 5 Lslgho lalas azs
liwls 5lagas S8LS ulas (bl auS o adl (g ools ploxl j9S 00 wilsog, 50,8 I
SR (i Grlate 4t (4w oo Baetidae eolgls (LU ploale ples I anals
aanb ol 5l UL Lale 5 s eolanl (Oscoz et al., 2000; Oscoz et al., 2005) <.
Penczak et al., ) a_sb Slie asab ol loae o sl 4 5iwn 65, Judo @ Wl oo olie
2o PV Slae o5, g9, asdllae L (Oscoz et al., 2005) ) LSea ¢ 55l axili> (1984
Hp5 &S lale oS 0wz iz Lol Jlod o gdly 5] ailsag) j0 -7 508 I VI3
audw Seas LS e g LeElmidae .LaChironomidae ;| occils Jobo ;e 5l Ve
Vo o oleale 40355 5 amo e 5 |y ail o bajei 5l as” Rhyacophilidae g oS o
2l oo donls (6551 jladio g donls 5| 4355 S olil e Tl

099, =Y caab loss el glialS sas Mol Lig ) 1 Sedl,S g, dw (s, dslis (o
99 4 S pgms by okl 5l dgaz (SIS iled T caabs (359 ool glinwlS oud 3L
o2 L 1) 0u 03,95 amab slasd 5 039 Sl oy S50 1y swsice )l i |y s sl b,
9555 L s Gl delie bl (55 5 S Jai 5l (o Slgli8 o0 aln @l 5wt e
Cles dmei (sl 00,5 ale Gl slaws 4 deals ()9 Egeme LS 0 2L Bl e () 4

V¢



wyoyd JB GYTU58 plo (Il wole cpnd cilicko (Lo gy (sl HIS dunns Lo

U JOU PURE S W NI NE NI PP NI L IR 1
el cewlon, S a e aasb 55 fgamme 4y dosb dlaai a5 Sl (o g (Conl Bolo LU Lol
il oo o2 Al doabs slaws bl sliwlS ool Pl gy 5 slinlS 3l asas 31T ioles
£35 5 35 3 1 05iom Slgiy Calgd 5o (Sl obo @l el 5 L 5 planle o8 950 ()
S35 iuled 3l ecans Caws o SIS Sledlbl caslllas 550 S92 g0 adsi 1wl 5 o383,

D oolaiwl glwls 1w

‘;;L))‘Abj M& y

cblas S ool o pore pdstns SBLI logar 2Ss g 0olj a0 S BT Gl 51 alwg o
Lngu_:Lo.} u‘*""ﬁ)—’ U_" fL?u‘ o as Gm r:jJ.: omsf ML:) 9 u‘).@; UL.M:‘ Sy .]a.;..?m
Deso S0 ,u8 5 Sid Y o S L iS5 lblase pisren g ailosls plxil |y a5Y

&bw

Abdoli L., Abdoli A., Kamrani E., Kiabi B. 2012. Study on diet fish Scartelaos
tenuis (Day, 1876) in Hormozgan province waters. Journal of Aquatic Ecology,
1(4): 43-53. (In Persian).

Afshar T., Abdoli A. 2013. Study on feeding habits of Periophthalmus waltoni
(Koumans, 1941) in Persian Gulf coast, Hormozgan province. Journal of
Aquatic Ecology, 2(1): 42-52. (In Persian).

Amundsen P.A., Bghn T., Popova O.A., Staldvik F.J., Reshetnikov Y.S., Kashulin
N, Lukin A. 2003. Ontogenetic niche shifts and resource partitioning in a
subarctic piscivore fish guild. Hydrobiologia, 497:109-119.

Amundsen P.A., Gabler H.M., Staldvik F.J. 1996. A new approach to graphical
analysis of feeding strategy from stomach contents data—modification of the
Costello (1990) method. Journal of Fish Biology, 48: 607-614.

Araghi A. 1996. Study of feeding behavior of Salmo trutta fario in Noor River.
Ph.D. Thesis, Tehran University, Tehran. (In Persian).

Bellmore J., Baxter C.V., Martens K., Connolly P.J. 2013. The floodplain food web
mosaic: a study of its importance to salmon and steel head with implications for
their recovery. USGS Staff — Published Research, 699 P.

Bridcut E.E., Giller P.S. 1993. Diet variability in relation to season and habitat
utilization in brown trout (Salmo trutta L.) in a southern Irish stream. In:
Gibson, R.J., Cutting, R.E. (Eds.), Production of juvenile Atlantic salmon Salmo
salar in natural waters. Canadian Special Publication of Fisheries and Aquatic
Sciences, 118: 17-24.

Yo



AF liwny o )l 0yloss g 0598 /(60 31,5 (cuwlids o (S b g3y 1 ol

Cortes E. 1997. A critical review of methods of studying fish feeding based on
analysis of stomach contents: application to elasmobranch fishes. Canadian
Special Publication of Fisheries and Aquatic Sciences, 54: 726-738.

Costello M.J. 1990. Predator feeding strategy and prey importance: a new graphical
analysis. Journal of Fish Biology, 36: 261-263.

Fochetti R., Argano R., Tierno de Figueroa J.M. 2008. Feeding ecology of various
age-classes of brown trout in River Nera, Central Italy. Belgian Journal of
Zoology, 138: 128-131.

Johnsson J.1., Sernland E., Blixt M. 2001. Sex-specific aggression and antipredator
behavior in young Brown trout. Ethology, 107: 587-599.

Jorgensen L., Halvorsen M., Amundsen P.A. 2000. Resource partitioning between
lake dwelling Atlantic salmon (Salmo salar L.) and Artic charr (Salvelinus
alpinus (L.). Ecology of Freshwater Fish, 9: 202-209.

Kara C., Alp A. 2005. Feeding habits and diet composition of brown trout (Salmo
trutta) in the upper streams of River Ceyhan and River Euphrates in Turkey.
Turkish Journal of Veterinary and Animal Sciences, 29: 417-428.

Knutsen J.A., Knutsen H., Gjosaeter J., Jonsson B. 2001. Food of anadromous
brown trout at sea. Journal of Fish Biology, 59: 533- 543.

Koperski P. 2010. Diversity of macrobenthos in lowland streams: Ecological
determinants and taxonomic specificity. Journal of Limnology, 69(1): 88-101
Krebs C.J. 2001. Ecology, the Experimental Analysis of Distribution and

Abundance, 5" Ed. 816 P.

Macneale K.H., Kiffney P.M., Scholz N.L. 2010. Pesticides, aquatic food webs,
and the conservation of Pacific salmon. Frontiers in Ecology and the
Environment, 8: 475-482.

Marshall S., Elliott M. 1997. A comparison of univariate and multivariate
numerical and graphical techniques for determining inter and intraspecific
feeding relationships in estuarine fish. Journal of Fish Biology, 51: 526-545.

Modaber V., Ahmadi M. 1997. Study of benthic organisms and comparing the
feeding of Brown trout, MSc. Thesis, Tarbiat Modares University, Tehran. (In
Persian).

Montori A., Tierno De Figueroa J.M., Santos X. 2006. The Diet of the Brown
Trout Salmo trutta (L.) during the Reproductive Period: Size-Related and
Sexual Effects. International Review of Hydrobiology, 91: 438-450.

Moshaver Yekom Engineers. 2003. Study Lar National Park management. Iran's
Environmental Protection Organization, No. 9: Hydrobiology. (In Persian).

Needham J., Needham P.R. 1976. A guide to the study of fresh-water biology,
Fifth edition, revised and enlarged. Holden-Day INC., San Francisco, 155 P.

Oscoz J., Escala M.C., Campos F. 2000. La alimentacion de la trucha comdn
(Salmo trutta L., 1758) en un rio de Navarra (N. Espafia), Limnetica, 18: 29-35.

"



wyod Jb ‘SYTJ)ﬁ Pl (2108 wole puai ilio g g, ‘5..\.0T)15 Ao o

Oscoz J., Leunda P.M., Campos F., Escala M.C., Miranda R. 2005. Diet of 0+
brown trout (Salmo trutta L., 1758) from the river Erro (Navarra, north of
Spain). Limnetica, 24(3-4): 319-326.

Oscoz J., Leunda P.M., Escala M.C., Miranda R. 2008. Summer feeding
relationships of the co-occurring hatchling brown trout Salmo trutta and Ebro
minnows Phoxinus bigerri in an Iberian river. Acta Zoologica Sinica, 54: 675—
685.

Oscoz J., Leunda P.M., Miranda R., Escala M.C. 2006. Summer feeding
relationships of the co-occurring Phoxinus phoxinus and Gobio lozanoi
(Cyprinidae) in an lberian river. Folia Zoologica, 55: 418-432.

Penczak T., Kusto E., Kryzanowska D., Molinski M., Suszycka E. 1984. Food
consumption and energy transformations by fish populations in two small
lowland rivers in Poland. Hydrobiologia, 108: 135-144.

Quiyley M. 1977. Invertebrates of Streams and Rivers. Edward Arnold, 84 P.

Ramos-Jiliberto R., Valdovinos F.S., Arias J., Alcaraz C., Garcia- Berthou E. 2011. A
network-based approach to the analysis of ontogenetic diet shifts: An example with
an endangered, small-sized fish. Ecological Complexity, 8: 123-129.

Rasool N., Jan U., Shah M. 2012. Feeding habits and diet composition of Brown
trout (Salmo-trutta fario) in the upper streams of Kashmir Valley. International
Journal of Scientific and Research Publications, 2 (12): 1-8.

Salavatian M., Gholiev Z., Aliev A., Abassi K. 2011. Feeding behavior of brown trout,
Salmo trutta fario, during spawning season in four rivers of Lar National Park, Iran.
Caspian Journal of Environmental Sciences, 9(2): 223-233. (In Persian).

Sanchez-Hernandez J., Amundsen P-A. 2015. Trophic ecology of brown trout
(Salmo trutta L.) in subarctic lakes. Ecology of Freshwater Fish, 24: 148-161.

Sanchez-Hernandez J., Cobo F. 2012. Summer differences in behavioural feeding
habits and use of feeding habitat among brown trout (Pisces) age classes in a
temperate area. Italian Journal of Zoology, 79(3): 468-478.

Shannon C.E., Wiener W. 1963. The mathematical theory of communications,
University Illinois, Urbana, 117 P.

Tachet H., Bournaud M., Richoux, P. 1996. Introduction a étude des eaux douces
(systématique élémentaire et aperu écologique). Centre Régional de
Documentation Pedagogique, de Académic de Lyon, France, 151 P.

Tokeshi M. 1991. Graphical analysis of predator feeding strategy and prey
importance. In: Freshwater forum. Vol. 1. Freshwater Biological Association,
Ambleside, UK, pp. 179-183.

Yy



YA



