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Figure 1: Geographical location of sampling stations in the Zarineh River, Urmia Lake basin.
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Table 1: Geolocation of sampling stations along the Zarineh River.

sLdle pye

¥£O¥Q 'aV/OA" N
¥EOFR ATy N
YEOYA 'YEAY" N
¥EOrD 'Y N
¥EOYD 'YA/SS" N
YEOFY "FEV N
¥EOF. YA N

sl Job ol
£5OYY "SO/AA" E Y ol
F£OYY 'O/IAN" E Y oKl
f7OYY 'Y A" E Y ol
££OYY 'S0 E f oS!
FEOYY YY" E 0 oS!
£5°9 "FAISA" E & oS!
f2OYY 'YaX" E Vool

AY



w02 B3 e Jolse 5 pliable (58 (o

O‘Jls.a.ﬁ K] b‘J..;J‘J

Wl e (V) abal) bl p Gseenn (a3l
(Simpson, 1949)

D=7%S nj (nj—1)

=1 N (N-1) () ol

=) T als a5 cel yguenn 95 ali =D
S olawr = N Sy ol 31 slaws= Nj aib oo puitie
vay

10955 dloee (F) alal; 5l oolazul b (glaiss slie

. ) S
richness index = N (f) alal,

a3l JS olaws = N g 4565 olaws = S
o dloea (8) abal 51 ool b cocdl Lasls

D= TE)? @ ak,

ol Bl IS slaws =N g 4555 ,a ol 3l slaas= N
#) alal, 5l oslizul L (EVENNESS) 515Ky Lasls
10,5 dwloee

eH
evenness = — (%) alay

o 0 agS ol =S g ug —els asls Jlude=H
6)‘0).»4)9,@ Om‘

Sye sheme belse o alal) gw)p jslaie 4 (e
55 Sloazl 5 Sl L asllhas (nl )3 Ao 890
Canonical Correspondence  ;JUT 51 )
S38le 5 50 skl slas Ul ads o eolawl Analysis
el 1>l & PAST

Sl paigad (2l 4565 V) axlllas (ol jo bl Ll p
Jga 50 olXius! ;o 50 Lyl slows g basss Cow g 0
oo Jolds ous ol ae Julge .l ool &31)1 Y
plaS o 50 Lo mhaos Sl el )l 5 Bae (90 ey o]
oads &LI Y Joaz o 58 g o pdiges laolKius] )
Sy90 solSiiun! jo s g9 sloarls mls o]

Sl 00l B F Jgaz j0 anlllas

ol 2 b pige ookl il S5 LLY
@Wlesg)  yw Jold e il sla Sy
e 5S> Bt ol 5 Suigly e sloadlys
Vool ol ;o 5l g lopdiges Bal s Ao,
2 alEog; Jsb e A0l ggaze j0 9 SIS T L e
SoigrSIl ol 5l esliiul b e, by, ol
Sl paises b loyer 0l plxl (Samus Mp750)
a0 o gles Jels ame  Jelse lale
€M) Gos (M) o «(M/S) ST Eas pos o(],5 5l
o 35 nelSig] ) S 5o (M) Lo s 31 el 5
oBws 5l bys gl 5l reni jolaie 40 S
5 SLblb) ab solitul (GPS) 'l Clcusdse
Loalsy, o ol gl cepm (OTAY S
S Shay bl g sl e (g, 5l ool
GrSojlail jolaie 4y pioren ol 00 ess (VYY)
o]y 5l alass wiz jo Bolal jeb 4y 00 g Ges
ot olyie T eSiln 5 W 5 Sesladl Lale o
5 Slblb) as ads L s (CM) bwgie o9
OYAY o) e

Jold (G 95 Slo Pl (e adlllas ol o
ol islsgS Sl g (Al g —ypils
Sl Sl el b (GKew) S
28 8 18wy 5,40 Past 5 BiodiversityPro
dlore (1) alal) jloslitul b jug— ooild 555 (asls
:(Shannon and Wiener, 1949) o

’ nj, Dj
H = — leﬁlnx (\)4.2.3‘)

= N 9 4455 Jbﬁ‘ ol..\:.'{ = ni 9 ).499 —ug.wLm ua}L....' =H,

oBiws! ;o 0 ol,8l S sluss

W5 dulre (V) alayl, 5l oolazul b @l \le Ll

(Margalef, 1958)

_ S5-1
“In(n)

(V) alal,

5 o] ;o 4gS o8l sl =S 5 WlE b wsls=D
aliBee glaolliw] ;o dges JS slas =N

! Global Positioning System
A¥



Voeolad /4 e Jlw Ol @Mk ale ddae

axdlan 890 sBolliug! 10 00l (6,10 paiges Blo GdigS Sluxs g Cow pid Y Jouo
Table 2: List and number of sampled fish species at the studied stations.
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Table 3: Environmental factors recorded at the sampling stations.
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Table 4: Results and values of biodiversity indices at the studied stations in the Zarineh River.
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Figure 2: Canonical Correspondence Analysis (CCA)

shows the relationship between environmental factors
and biodiversity indicators in the Zarineh River.
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Figure 3: Canonical Correspondence Analysis (CCA)
shows the relationship between environmental factors
and fish species abundance in the Zarineh River.
Alb: A. atropatenae; Barb: B. lacerta; Cap: C. capoeta;
Car: C. gibelio; Gob: R. persus; Hemi: H. leucisculus;
Oxy: O. elsae; Pseu: P. parva; Rho: R. amarus; Rhin:
R. similis; Squ: S. tursicus

G sl slaelinl o WL 5 yug —opld laasls
4zlge pals b piie ol 10 (e 9 il lj8l oid
P oSl )3 yug —ogild (als @l bl wad
AL (als @l g w2y 5 pler loellwl 5 e
L3l o 4 Sl 5 390 yug -0l aPld asilen a5
w2s ol Iy e Sl 5 plale () g5 O
a3l oul ol plas 1) alie (8g) 5 Hgmper a3l
P o 9 0wl Bl et JI sl slaolial o
3 Gl 5 e patll ol g gy a5 L i ol
oy Slaollial ;5 5 €555 (lime (n it gl ol )5 a5
Orired gl (Egeme )3 000 3529 £915 (S it I
wilgioe J5 9590 slaasll jI Sy e a5 was o plis
Wbbog, o gheme Dl 5 S 55 O bLI))
anled azgi | 39,405

g5 2 sheme Jolse 36 (o) jolate @y addllae (nl o
Canonical Correspondence ;LT ;I slale )
oo 00ls yLis ¥ S jo o] s a5 o eolaxl Analysis
2B Cod i oy —osld el @l pelul ol
B G U Con ool 4 (Ken aSLa 5 Lo
ekl g Lo jeome 90 Gy AT Ggmmanw el Cldls
a3l g Jale 93 onl 5| lie s (sl I8 Ly o
Ple laigT slie o5 ailsog, Gos 0l Cov i QIE L
P g Sedle (el 5 09 bys gl 5l gl 5 (20 ]
Jelos yo aS bl slcdls S8 OF by e s 530 o
4 by e e e Coeal Silo oy e Jsb CCA
w2l Olyr Ce g 5 by a5l el (Gas v ()]
Wl plale () E95 2 Sgo e Jelge plgie
JRERW

Jelse o Canonical Correspondence Analysis ;.Jul
SR oS ob gl ale sladis Sl 5 e
C. capoeta 4, P. parva R. persus O. elsae slaasss
Slolp s> o syls 13 ples Olypss (30 cow iy
5 Slke e R.osimilis o C. gibelio sl sladsss
56 cod e B.olacerta 4sS osb e Ges Ol
A asle gl aSl> o oyls 13 Lo mhaw i glis)|
D pds oo 56 oo Olyss 51 S, tursicus 4 atropatenae
(H. leucisculus) JsSo5s cale )i 5,50 sloassd s o

ol Cod i g cadle I3 loged 3 6,590 alols o
INg



Voeslad /4 5 e Jla Ol @M cale e
4y o Ol |y i) E95 Ol b Goe Jale -

sobie 4 (i sollins ) (o ol Pl L aS el
caw Gl a0 g 09 0 mol P lele Sl
9 6:19113 (W .)Jb‘? g0 UT w9—u¢.& 9 oli».w.s)
ogd odslie walize lale 51 gog BB oSl
oL, 4 Sarkar .(Wootton, 1991; Bain 1995)
2 Sty E95 gy San L aS laslllas o (Y4IY)
@ g odd plxl (wup) Gerua cols cblas> alsog,
slaws &S aals plo Ll wais,s o Lal Eao90 Oyl
Bed s Yl alE0g; Fes MIPIL ol sladisS

5 SIS 55 » See e lapsie 5l S0 (S
el Ol Se gy @ a5 alesg, o lale Sl
Seislapen Jolse alex 5l Ol ol ey g
Sl ol GlapiawsSl aise o5 ol oS
as’ ausly ole (Y+1)) Witman 4 Palardy .osb .
WJro adg il e O by (o SlapiasssST 5
Koges Hledl ol il axsls 55 ) E955 Lo
cel Lauly by 5 oolitul b lys Caspu oS
(V2AY) o, Ken 5 DEQANT 045 0 () E955 oS
&olyz JLle 5 Gos ol iy ey LLI gy 4
ol e Ay Sl slaleg, eees S5 50 55!
Goe 5 Oy S (B a2 0515 G alaily cadlllas
3o ol Bz ol bt 2,5 15 aslllas 550 o]
95 Sl £95 (7P FB g o (Sarer &S
s a5 0o ylid 3ulmd pl ol 0gg by ey
e gl asl o el Fe-Ae bl >
Sy g pole dadlhe [0 Wog 98 j0 Sliseen
aleogy glale 9 )0 1) 53U aiiier o Ol
Sl dils 5g,40 55

0. cbass sl a5 sl ol asllas ol mbs
i C. capoeta 5 P. parva R. persus elsae
ol Oyl amye sl 18 Sles Oluss 36 cos
ol S e el sl sy, 1o 1y pleale i s
Oom ole Jlnl el oS aeo oo plas Jule

AY

b olale gely> sl oo Ll el
SO U JRCH S X RS PO U PRt EPERRSRC N
2 e § Dl s Sl 31 oo ien 6l aSL ol
Starez et al., 2004; ) cusl Cosnl P> 55 oy !
5o oad bl Slalllas wlal ,» (NZi et al., 2015
wolo> sl g oy, slaptwmsST 3 sloans
S Sl slacdle b cou ool alex 5 g3
Sl andllas ool ol (Ferreira, 2007) col 4,5
& 1 s 3 (s £55 555 5 olo qalszr
Negi and Mamgain, ) cul 5,55 5 oYL Cosal |
(2013

5 obale Gl g5 as ol plis Lol asllhs mbs
ol 03gr olpen il b Loym Vo N Y ol
3 ole mils> a5 el 05,5 aul (Y- +) Grando
e a3l oSl 5l Yaome slailiog, slopivwsS]
Cord Cawdmml 4 GV 5l Slgl 3 g g4 ((slaieS
Sl 95 Lo, wadlas ol bl elol oS
o )3 g G5 ¥ 9 Vi pgo g Jol slaoliinl o
0P Ole )3 09 A5 A 5 VY s n Sl ol
Carassius gibelio sladaiss ilog, ol Lol
,9b 4 Albrunus atropatenae 4 Barbus lacerta
Slasls [gas asdlae o g0 ol ST )5 05 ,5us
loaigS (ol 48" ams oo s 03,0 @398 9 Sl 0
g 53 (sawome Ll Sl gry il Jos @ 38
(Pusey et al., 1993) oo

g5 2 Sy b Jelse 51 o mls el
By Gee ele wgydn); alBeg, e plele S
e Jale l a8 ol ools las st plol lalllas
L oS Line o 0,00 puitons bls )l Kew a5li b
Of by 30 55 ($S0n (a3Ls (Bos SlalS L (38l
sl sl Jlie o (Wootton, 1991) wS' o s
oS bl aSm aisls (lis (gmen 9 59 —09ilo
Goe Rl b %o Sike 4 il Bes ke b
2 s wliee GRlBl plele (ST g Sl @il
abaly @y o e SRl ey g5 ol ame



w02 B3 e Jolse 5 pliable (58 (o

O‘Jls.a.ﬁ K] b‘J..;J‘J

C. aile oyt sloaiss sl Lol pon g o Olo YO
S oals o5 P parva g auratus

udon B lacerta aiss a5 ols olis pols asdllas @l
Sl> o sl B L a5l gl b cos
51 S. tursicus 5 A. atropatenae ol oleassS
S5 050 AT (e ) Wpdyee b o0 Ol
aS og slaiss ks (H. leucisculus) JoSoss ol
ol glas e slapsie b gz BB bLS)
S ptssST Sl 5ok ) (o508 405 () &S ]
OTAF (0Kl 5 olgsal) o)l jea L3l sl
Jebs @ 4555 ol 45 ans e LS g59e cnl cnlplt
Sl HolB oyl a5t YL 6,850 coblE g oo asels
Lalys b gl GlapiesSt 5l grmy b 0 b
AYAY ) en 5 olgz0l)) wyled Consj Dglain laioes
5 (V%) Ll 4 awls, (Radkhah et al., 2016
el Glo pw,p b s (V410) o, Ken 4 Zareian
bl ilosges 0l 1) Eadge ol isS (pl oo
5 ol Gl sy cias cdlllae Cpl o oud @l b
wlih e Jalse cn5ige lye 4 i @9
5,135 o 53U oole slaaiss 1y as winl

Sl g Sy €55 p e Jelge ST el bl
Gl Wog OLSy 35545 ailsg; 5o plale slaaiss
slaaiss Slgld 5 () g5 45 Wm0 oo LS £9d9e
S oo e SeSs Lol oyl 3l o ale
Sl slopiie 5 ol ol ol g wpdla
il oy Sless 5 bl e 50 (oot B
3 ten DMl Wilgi oo (ragl (nl laatdly oS oo
Shogyaiy) albog; 5o (ol slaaist Su5eleST Cunsg
sobio 4 Sl Cpl aes &l deg,l 4zl o abe>
sladlo )3 ailsog; cnl plale () €55 (St
Ailgd oo Butow Cpl oplply g dales aae cayl
D 5 e —blis el i Cen
Syge Sgydiy; B,y (Mt lags ISl
Olosles 5 Sy lazms ool yo (yehiizes ool
Dy 8 L

g S 50 o ol vgmg ol dalie slalae
(st a5 o)l Sl il ol coas
doazl)s alox 5l sl loaiss plo 58 5 gez
WS o e 2l 05 3 1y 0 g LasSee da Sz >

(Toppo et al., 2011)
R. 5 C. gibelio uisle slaasss Jlgls s ulol 5
2l il o Bos Ol 5l Sl i Similis
5> 50,0 (R.similis) alegls 4 (C. gibelio) .l,ls
Syly olpl 3 slpl 4 4 s og e sloaisS
Siluse 0B 1, T S cale oy (e SIS alons
ol (@Bl 50 A Gy Sle ol lee Sy o b
2 & sl Sl jshie 4 )55l S e o
(Langerhans et al., 2003) ail o g5 cpf
Pl Sy Ol e e 4 45 ool oalple
e 5 cuezl) o,lai GlBog, Wi alﬂ sl >
(YY) o Kea 3 Zamani Faradonbe (VY40
)0 u_bLo ‘SLQAJ; Oli:.m.i). wyUa.c » as Lg‘é.&]l.b.c
ol a5 Woges lu civgs eols ploul ISy wilbo,

by ol Ges 5 cod i iz 4 WL 48
olS a5 &lbog, Baas Al 0 WIS ool canlllas
cde 4 (g ol o s ol cdl wails jea> g5l
6‘1.: (5’51"4" 9 wl.ua Oliﬁ..ma.’) ‘UT QL’JD' CA.C)».A: J&K
S5 a5 5 RLSIMIlis 6565 .09 0o pl 3l S 4348
30 oL ol ailen sl ol il oo 5585 asS
Silw oo p2l,8 aisS nl gl (6 cmlin Ky (Gaos
czge 5 sl LS 5 AT ol 4l nl  egdle
g.)j.l.‘a.a O&M} u|5...c 4 ‘) Oli».m)) UJ‘ (b \)9....."5‘0
5 kB e p adllae (nl Ll j3 a8d w5
ool bl cdél ass ol a5 s oo lis
R. 5 (WYY )Ken 5 Jae bug a5 (glaslae

SV Ges 0 &sS oyl Hea> e a8 5 alil SiMIlis

AA



O ¥t e alae

DOIl: Ha-#Y
10.22069/japu.2017.13266.1364
PIRTTTIXCH I PP N P P W
5o 0aiS s elge AYAY Lo adold Sl
Paracobitis iranica el bkl oK)
(Ol S 4ilssg, 4o (Nalbant and Bianco, 1998)
O F bnl oolidpg e S azl)s ass>
A=A
asS Syme IV (p (500 9 .0 WSl (Jouus
oolgils- ;I Rhinogobius similis, Gill 1895
Lo a5 S olee 4 (Gobiidae) Lalgls
ole e Jlnl Gt o plele sepne
DOL: NY-YE (DR ol odls
10.22092/isfj.2000.115918
sleg go aslas NYRY o woly 9 .7 (ol
by 5w slaaliyy, olale lags
FY-YE: (F) V) ool odld ole almo ageg)|
.DOI: 10.22092/ISFJ.2017.110088
B &lsg, plabe s £95 WAL g (sohluan
(F) TY sl 4, olail ol
AYV-\YD
Bain, M.B., 1995. Habitat at the local scale:
multivariate patterns for stream fishes.
Bulletin Francais de la Peche et de la
Pisciculture (France) 337/338/339:165-177.
CLC., 2019. Conservation Law Center.
https://conservationlawcenter.org/fresh-
water-ecosystems. Cited 20 June, 2019.
Coad, B.W., 1998. Systematic biodiversity in
the freshwater fishes of Iran. Italian
Journal of Zoology (Modena). 65
(supplement): 101-108. DOl:
10.1080/11250009809386802.

Ad

&b

AR oy 0dlyoles g . 50l (g
LB ale o S8 (5 sy Sl adllas
slaiare> (68,90 anlllas (Carrassius auratus)
VB ($55d5nsST . ISVT 4zl ;0 5 0900k wiloy,
NeY-2V0 (YY) A

cop opMed 9 g (GhdS cEp o S
s 0 slele GlaeS g5 5 olull YAV
FVFA Y)YV (ol ol ole dls 55
DOI: 10.220092/I1SFJ.2018.116697

S5l osTUsS slabs, VA wpug oI
YPO s oRaily ollasl (5 ey uu) ol
Ao

S RNCHEE IR L1 RPN 2 NN e
Hemiculter leucisculus ) JsSoys aisS s>
Aog>) 89,45 alsog, ,o (Basilewsky, 1855
oo o (s Sloogas (S g (Al 4zl
MEATY: () F ool pl cwlisps

(S 90 8lyey e (50l oy wolgS o,
rnd 85 Sy p e IRV g
S slel ,o (Pseudorasbora parva) ax sl
cblas uil,aiS o] (SslsST Sl gy s ol
lpl 5 bl GlapinsST olies Gleale )
ool ale yexil g (s ol SO 09,5
YYF-YYE o AYAY ole, 3T YA iz, o) !

AYAY o o p @3> 9 @ oo T (Sl
olale (st g9 p (e lagll 36
a5 olsle ol g Ol 0l gl il
Pl ebidale Gl iagh (shagh- sole
AY-Ye «(Y)

sl ow)n VA7 o) il g ¢ wisls,
Hemiculter Jss o5 ol JLieadss

4l>s9, ,o leucisculus (Basilewsky, 1855)

(V) # o obnl Ghion s 6l poese 4, 39,55



w02 B3 e Jolse 5 pliable (58 (o

O‘)ls.a.& K] b‘J..;J‘J

Degani, G., Herbst, G.N.,, Ortal, R,
Bromley, H.J., Levanon, D., Netzer, Y.,
Harari, N. and Glazman, H., 1993.
Relationship between current velocity,
depth and the invertebrate community in a
stable river system.  Hydrobiologia,
263(3):163-172. DOL:
10.1007/BF00006267.

Dudgeon, D., Arthington, A.H., Gessner,
M.O., Kawabata, Z.1., Knowler, D.J. and
et al., 2006. Freshwater biodiversity:
Importance, threats, status and conservation
challenges. Biological Reviews of the
Cambridge Philosophical Society, 81: 163-
182. DOI: 10.1017/S1464793105006950.

Esmaeili, H.R., Sayyadzadeh, G., Eagderi,
S. and Abbasi, K., 2018. Checklist of
freshwater fishes of Iran. FishTaxa, 3: 1-95.

Ferreira, K.M., 2007. Biology and
ecomorphology of stream fishes from the
Rio Mogi-Guagu basin, Southeastern
Brazil. Neotropical Ichthyology, 5(3): 311-
326. DOL: 10.1590/S1679-
62252007000300012.

Gorman, O.T. and Karr, J.R., 1978. Habitat
structure and stream fish communities.
Ecology, 59: 507-515. DOl:
10.2307/1936581.

Grando, C., 2000. Ecology of Communidades
the Paradigm of Freshwater Pisces.
University ~ of  Seville Secretariat
Publications, Sevilla.

Langerhans, R.B., Layman, C.A.,
Langerhans, A.K. and DeWitt, T.J.,
2003. Habitat-associated morphological
divergence in two Neotropical fish species.

Biological Journal of the Linnean Society,
80: 689-698. DOI. 10.1111/j.1095-
8312.2003.00266.x.

Margalef, R., 1958. Temporal succession and
spatial heterogeneity in phytoplankton. In:
Perspectives in Marine biology, Buzzati-
Traverso (ed.), Univ. Calif. Press, Berkeley,
pp. 323-347.

N’Zi, K.G., Yao, S.S., Bi, G.G. and Ndouba,
V., 2015. Update of ichthyofauna diversity
and ecological status of a coastal River
Nero (Cote d’Ivoire — West Africa). Saudi
Journal of Biological Sciences, 22: 265—
273. DOI: 10.1016/j.5jbs.2014.11.007.

Negi, R.K. and Mamgain, S., 2013. Species
Diversity, Abundance and Distribution of
Fish Community and Conservation Status
of Tons River of Uttarakhand State, India.
Journal of Fisheries and Aquatic Science,
8: 617-626. DOI:
10.3923/jfas.2013.617.626.

Palardy, J.E. and Witman, J.D., 2011. Water
flow drives biodiversity by mediating rarity
in marine benthic communities. Ecology
Letters, 14(1):63-68. DOI: 10.1111/j.1461-
0248.2010.01555.x.

Pusey, B.J., Arthington, A.H. and Read, M.
G., 1993. Spatial and temporal variation in
fish assemblage structure in the Mary River,
south-eastern Queensland: the influence of
habitat structure. Environmental Biology of
Fishes, 37: 355-380. DOI:
10.1007/BF00001996.

Radkhah, A.R., Eagderi, S. and Mousavi-
Sabet, H., 2016. First record of the exotic
species Hemiculter leucisculus (Pisces:



O ¥t e alae

Cyprinidae) in southern Iran. Limnetica,
35(1): 175-178. DOI: 10.23818/limn.35.14.
Radkhah, A.R., Eagderi, S. and
Poorbagher, H., 2017. Habitat effects on
morphological plasticity of Saw-belly
(Hemiculter leucisculus) in the Zarrineh
River (Urmia Lake basin, Iran). Journal of
BioScience and Biotechnology, 6(1): 37-41.

Sarkar, U.K., Pathak, AK., Tyagi, LK,
Srivastava, S.M., Singh, S.P. and Dubey,
V.K., 2013. Biodiversity of freshwater fish
of a protected river in India: comparison
with unprotected habitat. Revista de
Biologia Tropical, 61(1): 161-72. DOI:
10.15517/rbt.v61i1.10942.

Shannon, C.E. and W.iener, W., 1949,
Themathematical theory of
communication. Urbana, University of
Illinois Press, 177P.

Simpson, E.H., 1949. Measurement of
diversity. Nature, 163:688. DOl
10.1038/163688a0.

Sdarez, Y.R., Junior, M.P. and Catella,
A.C., 2004. Factors regulating diversity and
abundance of fish communities in pantanal
lagoons, Brazil. Fisheries Management and
Ecology, 11:45-50. DOI: 10.1111/j.1365-
2400.2004.00347 .x.

Taylor, C.M., Holder, T.L., Fiorillo, R.A,,
Williams, L.R., Thomas, R.B. and
Warren, J.R., 2006.
abundance and diversity of stream fishes

Distribution,

under variable environmental conditions.
Canadian Journal of Fisheries and Aquatic

)

Sciences, 63(1): 43-54. DOI: 10.1139/F05-
203.

Tejerina-Garro, F.L., Maldonado, M.,
Ibanfez, C., Pont, D., Roset, N. and
Oberdorff, T., 2005. Effects of Natural
and Anthropogenic Environmental
Changes on Riverine Fish Assemblages:
a Framework for Ecological Assessment
of Rivers. Brazilian Archives of Biology
and Technology, 4 (1): 91-108. DOI:
10.1590/S1516-89132005000100013.

Toppo, S., Rahman, H. and Haque, N., 2011.
Fish Biodiversity as an Indicator of
Riverine Status of Sikkim. Information and
Public Relations Department Government
of Sikkim, India, pp. 221-232.

Wootton, R.J., 1991. Ecology of teleost
fishes. Chapman and Hall. 404P.

Zamani Faradonbe, M., Eagderi, S. and
Poorbagher, H., 2017. Niche overlap in
fish assemblages inferred from canonical
correspondence analysis: A case study with
the Totkabon River, North of Iran. Ege
Journal of Fisheries and Aquatic Sciences,
34(2): 151-156.
DOI:10.12714/egejfas.2017.34.2.06.

Zareian, H., Esmaeili, H.R., Zamanian
Nejad, R. and Vatandoust, S., 2015.
Hemiculter leucisculus (Basilewsky, 1855)
and Alburnus caeruleus Heckel, 1843: new
data on their distributions in Iran. Caspian
Journal of Environmental Sciences, 13(1):
11-20.



Iranian Scientific Fisheries Journal Vol., 29 No.1

Investigation of fish fauna and environmental factors influencing biodiversity in the
Zarineh River, Urmia Lake basin (West Azerbaijan Province)

Radkhah A.R.}; Eagderi S.*"; Poorbagher H.%; Shams Y .?
*soheil.eagderi@ut.ac.ir

1- Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran
2- Deprtment of planning, management and environmental education, Islamic Azad University Tehran
North Branch, Iran

Abstract

The biodiversity of fish in the rivers is affected by various environmental factors.
Occasionally, the severity of these environmental impacts is such that it leads to undesirable
habitats for fish species and reduces biodiversity. The present study aimed to determine the
most important environmental factors affecting the biodiversity of fish in the Zarineh River.
For this purpose, in September 2018, seven stations were selected for fish sampling along the
Zarineh River. Fish sampling from each station was carried out at 30 m with 3 replications (90
m in total) along the river according to the one-way method using an electrofishing device. In
addition, environmental factors including water temperature, velocity, discharge, depth and
altitude/elevation above sea level were also recorded at all stations. In total, 404 specimens
were caught from the Zarineh River that belonged to 11 species. In this study, diversity
indices including shannon-wiener, margalef, simpson, species richness, dominance and
evenness were determined using Biodiversity Pro and PAST softwares. Canonical
Correspondence Analysis was used to determine the environmental factors affecting the
biodiversity and fish species. Based on the results, temperature, altitude/elevation above sea
level, and water velocity were identified as environmental factors affecting the biodiversity of
fish in the Zarineh River, respectively. In addition, depth, velocity and discharge were also
identified as the most effective environmental factors on the abundance of fish species.
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