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Introduction: Tajan River with a length of about 120km located in Mazandaran province
originates from the heights of Alborz and leads to the Caspian Sea.

Materials & methods: According to the limnological conditions of the river and the
establishment of polluting sources on the banks of the river, 9 study stations were selected
in two seasons, winter and summer (January 2021 and June 2021), and using a Sorber
device, sampling of large benthic invertebrates was carried out. In addition to biological
sampling, water samples were taken to investigate the relationship of some
physicochemical parameters such as: temperature, ORP, EC, TSS, TDS and DO with the
fluctuations of HFBI macrobenthic communities. Physicochemical factors were analyzed at
the sampling site using portable devices.

Results: After identifying and counting benthic samples from the studied stations, water
pollution and biological index Z were evaluated using Bohr's formula and according to the
Hilsenhof table. Based on the results, the values of DO and ORP decreased from the
upstream to the downstream of the river, and on the contrary, the values of temperature,
EC, TSS and TDS increased, which is due to the increase in agricultural activities and the
entry of urban and industrial pollutants into the downstream of the Tajan river. In this
study, the highest frequency was related to species from the orders of Ephemeroptera,
Trichoptera and Bosommatophora. The saprobic conditions of the river went from
upstream to downstream in the cold season to polysaprobic and in the warm season,
fluctuations were observed among the stations.

Conclusion: In general, considering the Z index, in the cold season in the upstream stations
due to the mountainous nature and lack of human interference, the water has a better
quality and the indicator species of the oligotrophic waters were dominant. In the
downstream stations in the cold season and also in all the stations in the hot season, due to
the presence of various pollutants and temperature changes, pollution-resistant species
prevailed in the stations. According to the Hilsenhof Biological Index (HFBI), the water
quality status of Tajen River was assessed as good to relatively poor in the cold season and
poor to very poor in the hot season.

[ DOI: 10.22034/AER.1.1


mailto:Krtavabe@ut.ac.ir
http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

JAER. 2025

ANASEARAEARE Gosla cwsluae slajia g5y gale dlas

gy — ok dlio

w S

SIS O yen s o 58 31 ool b 23 Al 8 gy T gIT g ) U3

Joulj sy Ls yuan) ! sy g pales I8 4o [ S99 pao LS e ' as) 95 ilid 5 ) p0lS (' syl o 558

rw“:’)‘”"j‘)ﬂ.—' J §riuo

Sl oS (oS sl (il pulio saSitily )it 55,5
Ol Sl e b cibilia Lol

Ol oS o 5S B 5 O (peotigo =S it

s

ol $uulS DladS
ot gl 4 9 a8 S antion 0 Olelin ) 51 ol i3l glied )3 @31y 2eslST VY e s b b alieag ) tedie leordsSusd sla il
. Gl a3 ls

s < s
. S _ ) . . S5 O e
Jab 53 53 Slallas ol A caloms gy Bt 5 0T wlie ) il 5 w59, (05 siad Jaul 5 4y a2 5 L sl gy g 31 ga 7 sls 5 oyl

Oﬁtf#& S ) o500 g olams G ealimal b g bt (VE v ol 5 VFAR oleyagy) ol 5 gl
;%C CORP clos : s oo 5058 o ol )y (0 PLS) () 2 g (i) )2 180500 5 05Dl b gLl (g5
§ oot 55 (L, 56 b g slmer O @ ge3 (HFBI (508 o8 a0 < p> sl g bl s 4 DO 5 TDS (TSS
3 S U1 G laelSans ) eslimul b ¢ l5 s ga3 Jous
Euu;.,\ U Z gy ol 5 O (S 01 e andlae 550 (laolKana) ) gLAST (adi g3 Jojled 5 Ll 51 g 1l
g

golS 83y, cowdimly 4 candVG 5 ORP 5 DO slie el plaly e (b)) O spinnenr Joder 44256 5 5 I3 3

c

Ew@zdm.um'm, 5 @S el il of cle a5 STy sl 3 TDS 5 TSS (EC s palie Wl il

on 20

~éfphemeroptera el 5l gl i 4 b e Sl b s e caddlae b 3 s e alng) sl 4 seie
%}J’.Lﬂdlg G & Cwd il a0 CwdVL ) 3w fab 3 wlsny) o9 ple Ll 5 .5 Bosommatophora g Trichoptera
A5 S odalie gl g bolau o 3 p 5 Juab 3 5 3
?‘L‘jQ’ﬁ G 5 o by sV oelau) 53 3 b > Z s B 5 55 b (IS 5ba 1ig S am oy
LTS LR I PR P P X W R PO RO U A PO I g PN g VPR CIUF 0. S PO RS U A VNN | PR
GBS > D5 5 il 5V ol go | piam Sty 05 Jamb 53 WaolSal plas 5 iz o 5 5 e Jodb 53 Condetly
g‘sﬁ o5 655, OF AS comi g (HFBI) O sgiads oy oo ool 3 ki g (I oo 55 So 40T 4 g glie

A ) hen (b 5 o A 20 S a4 5 Chins s 5 2 o )30

ownlol

:J S aM\,SuS:\JJ‘)ZSJI.;u_H__.‘-:{e
krtavabe@ut.ac.ir

VESY 5o ¥ redl o g,
\E'V)@.AOIG‘L}M&JU
VE T LTV il i

VESY (69 ) igtdy s

[ DOI: 10.22034/AER.1.1


mailto:Krtavabe@ut.ac.ir
http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

dibio slaglinol 5 65)las Lol 5l g isu o el
wBbes 2l 5 (oom Oldle poe Slaollinj Sl iz oo )00
bome g goladl Hlai sl albsg) ool (YL Coenl 3925 L (YY)
3yl )18 Galises slaodlow § AL 3T cow aliwbio o sin
alog, pl LS 10 &5 5 gz &l S oz g leaudled pl alox
58S 5 o5 Ll ailsog, O (55) (g g axdllae o
gl ol AlllasBlanl o s Vb aile o] 5 oSl pimpsS]
2 P55 9 0w Jpad i (55 O e St yo0ST5 g £95
eSS 5 (555 O a0 gz oan ¥l lie 5
ey G50 o 5 Gl bl ey o2 Wil o
@ arg by e Jsed 9 Z Sy als leslital L wlss,
05 &0y aS ipl 4 S iz e g Bginndin (Ll oo
o sleaileog) 5l o go)ls (YL ol azecens s S5
3,ls 0929 o dil> o e Sleoan¥T a5 coul 5,1 Sleds
Cdls Cunndg ol kS 5 (Sl 13l G coenl Jdoay

A 2yl Begids azls Sl eslawl b o dilsog,

Rigy 9 3ge

S s 5l 9 000,18 lyssle plil yo (25 &ils-oy,

4 )byl s Sl )5 5 35800 (25 83 3l (SliwnsS
2 b Rl g 5l g wSoe lan Gl )l b S
Loy, Jsb 0gd oo tite )35 5byo 4 obly35 cuas dikaie
S dw Xlogs ASLE (g9, g aS el yieglSNVY . Lo, o0
(F0) OV JS) el oas Sl (485 losdas aw) ol s
ol &l ol o oldlyis Slaswe ¢ bl sl V Jouz jo
b oS AlBag, 50 odd e solKiiy] 5l (610 paiged el
OFee plal) p,5 Jad s VAT L)) 0 Juad 100,50 ¥
s LT ¢S (510 izl 0gMle 28 5 00 oK) A 0
S O ot oo palyzr Slilugily ams glo il )l LU
oz 5l Ol loardisSsed ool s (F 5 (o) sl HFBI
EC: ) S50 colan (ORP) ol ygewlonnsT ol )l oo
TSS: Solid Total ) sl Slawl> JS «(Electric Conduction
(TDS: Solid Total Dissolved) Jol=e lawl> S «(Suspended
oSl g £65 a5 (DO: Dissolved Oxygen) Jslowo 5T o
il NSOl kS g S (B ee by gl
Ol e pleordsS b sla el 5l s lo paiged o ctls pdiges
A bl S YL e ol A 50 () (5,0 pdigad b
TDSTSS EC sla yel )b (5,505l oz ol (5,0 paiges sy

Vo

OO 5 (s 5ls

dadda

olsieds Sl ;0 (bl (b slagl 5 laailssy,

sty BB Cooal 5l Ws, o0 ledias g Sl slagl 0
Sy9taS poolitul «o i ol lareds lasl st slasks el o
EyRen| Elgil alax 3l sloausS g 55 Jolge .aijls 95 paio 4
@Wlsogy my> ole) pae «(5))sliS (oling; (b (Saie
Ol Sllus ol glyil wlasl 5 bailsog, s 51 (5,08 10 140
sobay iz bl 5,35 5 lagl (Job am 4 azgi b laailsss,
SselyST Lyt 5 a3 slaFogl gl e o ol
LmL_jo}I'I o2 ,,.,b v railsog, Jo1s 8055 Dldgzge g (s
olie wlgecdale 3 b 5l O caaS (FF A F FV) 0iS o s
5 ! gl o Shae 5 ol 236 5 ()T 50 95250 il
Sl slulis g ol ddllas (V) 99 oo (o) Oyl Codlo
loedsSd Gl el v il slagts, b ks bl
g 00ls (5 I8 paiges oy yo 1y Sledlbl asd 1,5 cans SIS Sl
Sz olal o (gshe 9 doe slaghyy i il (S
Sy g s Gl 5 2l ool SugslsST cdls (s
ulie )3 558 G e o <8 > (TF) wbl oo (6585 B oo
iz w05l e bmoan VT 3 eos 5 i gl sgame ylals b
ol 5 Ysb (s 55 5 bSla) 4y Cons bag] S &5 >
Ol 0 00V @ s Jomt )08 5l g Al gjuaS
4 56T 5 (10 piges (slaig, 5l eolil b 5 ijls Sso sladisS
Qlf)‘e("gj b Canl ool g».CL: VLYO U"‘ "\49"""&5" ‘5)5.(&0} L,’_IL»)T
s o gl jpas bl s d (65uS 5 e g oud )
oo lis (5 iS slaaist 5l (B p g b o9y 4k WSl o
2 (FA) il o (So9dl 095 b 5 (Sogl olime Hhas 5l Ol coas
AR o5 g e 3l S o Sefglsiad 5 (sbli> Slallas
OB s ey 3l oolatwl b dilsogy s s 155, 2l sl Joe
HFBI: Hilsenhoff Family ) Gspindin oo55Lanl Jow (g5aS
a3La el VM) ail o 599 Jge 8 5ol ¢ (Biological Index
Ol 5 ooliiwl b (sdne dlge 5 b sla Sogll oyols L peus
CaiS Ol 5l obs,l S Sogdl 4 cas wl)] e Caglie
)‘ é) u?u ZJL>¢5) (\Yl) J.‘S‘So p.b‘)s Olim}‘ L Lg‘)’ g_j
39 ewbal i a8 il oo olhaisle liwl slaasleog, oy 50t


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 |

[ DOI: 10.22034/AER.1.1.103 ]

JAER. 2025

V(P): VY10 g

Gopla cwdlaias (slagia 5y gale das

610 paiges ol | wlaiso 3 Jguo

SIS pdiged oo Wlaiso o | pb o8| 3y Lot
TSN YE: FE/F
YOE Y FV/D i \
YEON VO YY.D” Cawd by y
OYCENY: YY/Y a5 Glewle s
YEONYY: AT A, sle v
OY°E -8 : Y- (575 CewdYL)
TSN YA D YV/A” lio 85 cavsiml ¢
OY°E -0 1 YA ol X5 5w
TSN YA 09/A” olel K \
OY°E - £ : 00/ (6o 5o CawsYL)
TEONYY : OF”
OYOE -0 \Y” O Seichen ’
YEONYA: YO
OYE -7 Y¥ et !
TEON FY: O Aoz ay A
OYOE +#7:\Y” (28 Sewd )
TSN FA: Y o7 G5 Ceas .

OYOE 57 0F"

1,3

Vo0

Tt S
A sy VY

i) AP ag; e
u ;‘ . .' - -
(L L

s St
P Ay Vs
St 539, e

[CJORST) | PN SORRY

W ST e
Pty Yy

(P! )

e, e >

SRR
e o T
o> 3y, Ty
VL) adsag,
(FaA

o 8509, lreuiy VT (M @il Curdge 1) S

slagbsd 13 )0 paiged (oo YO+ LSS 5o sl Les 5 DO
610 paiges oo )3 (alon 9SG 528 sl )5S Bl plowil 1 paiges
rSo)ail gy 00,8 LT by (gloolSims 5l solizal L
el (allalejl o lailiul slagby, Gab (S sla il ly
blo w8 ,8 Jlams fo 5emST dhwgas (DO) Joloro ()5S
bl 5595 «(TDS) Jslomo ol olya ool 5 5T oS ol
OgamaliannS el g Jluzms 2o e olKinws Lawgs (BC) (S 55U
319 izt ol Jliszey yORP oS00 Lansgs (ORP) !
ghw b g Sl paised dhwgts (35 B e S5y
095w Vot deta by g pie Ble YHIOXY D (5 )ls paiged
Slasie a5 Bg,b 10 oo 5 5laex slaaiges .85 & g0
b g andss og oad cud ol )0 (gl paiged gl 5 Jore ol
5 otyles] 4 lotiges JUL! 1 my OVY) A st 1F e 3
otz gl Slosliinl b aigaic Blololge g jlulos o gisn
a0 (¥ Jguz) (00 F7.7) e olulid laalls aliwgay o
aorg LYY LFYY) 0 bl lagy] ol g lolids solgls
bz st (ol 5 sy Condy F 5 ¥ lasor 4

a5 ol gy G35yl 5 2l (Tl e bl 4l


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

(V) ailsogy (s § 3y) Galed 3o (Fdge Shgy :F Jou

DGz 3 Sy o Al ot 4>l
V-0 <! diilais | RS I
VIY-YID jo ailaze 11 woplugieby
YIY-YI0 35 ailais 1T g ylgye-Lal]

vIo-f a3 ailate VI wonlosh

Z_Eﬂ-l- 2eff + Jex + dep

o)
Joloes ST ol alllan ;51 o2 Lo 650 323 (61 o
59 60,S oy ialS Cawdpmly oo a4y Gt 51 Lad g0 2 0
Slocdlad 31 26 Sogll line i 5 o 3B Eo A A 5V ol
Oliee (27 e 950 e 9 6 ed slooan¥T 5955 5 (55 5lsS
w5 b o ilidladedy wileog ) cuwo¥l sleolKius! ;o 4 DO
Sl 50 (8 50 sl Jgaz) adbeanlice DO Jlade oy 5 s ol
B AUOF o liee) 55 5 oLF cils &8 ¥EIO B YY) o Leo
L F o] Cyas oy b 50 055 yewiie 8,5 iles &y VV/YF
Ot S oanlive (gyls sixe ST A 5 A Y F D clrolKiyl
sanlive 70 zhans 45 (5,5 sies SIS A 5 0 ¥ (Y L) cloolKiy]
SIS 5 F b 5 ¥ loolSiy] (o )5 b 0 (0 Jgoz) o
VgAY FXY N bl o aid canlin glo sxe
Oaddy S S colas (F Jauz) adodalin g o sixe NS
5t S el YL glales s 5 cenl ol Los 4y
Do o cilize ol (e ) Gl yolo (o) 2 )0 05 o0
Ot Sy b )3 BC i ol (Lt 1 (gl sine B sy s
P e 3 5 (B0 Jgo2) yiostle p menjo S YO L 0O
J992) 09 yiie e Blo p piven j9,Soe YYYFIFZ B 70 (0
o] 4 gy po TDS (0 5 i ool Cewsds slaools wlul (8
P Skee \YXFPIFF 0,5 had o P+ 05 Jad) (25 B30 oo
255 ok Szl oSl @ Blaite o1 (S 5 (2 5
93 2 50 Gid 5o 0 S (hos YYYIYY 5 Lad 5 YV 0,0 Lad)
ool ;5 TSS polie on 5 (7 5 O Jso2) 39 Juab
5 O Cewnimly o) & by (Jad 90 50 30 (5,1 paiged
bl g2 455 plogles Ceso il olfial & bogiye ol i S
o 4 sVl sloolS] I ORP 50 § 5 0 (sla Jgom gl
Cawdimb 4 g e ORP Gline 0 5t 28L (palS sy
b8 oS 5 (g o PAIFF) o s b 45 455 ylorkes o
oSl & late ol (250 5 (g oo T FIFT) 05 Juab o
NF 5 VWY ey p)5 5 0,0 Jad 99 2 50 (2 Cewdimly
(7 50 Jgo2) o2 (S e
V-7

OO 5 (s 5ls

G385 8 o o ey 5l eolatnl b eailsog, gy b, sas

\ ab|
Eh )

Egormo =X0 LilBog, 5l o] jo st (55,1 Z wadaly ol o
logge dloei ggezme =ZB wog ple oKl adlaie Dlogge ol
5o~ )] &alate Slogge Sland ggemme =Z0t cog plu g oLy dilaie
Eg0xe =Xh g g ol s dslaie lo g2 g0 dlad g gesre=Zp cg mlu
Shgrge Syl JS

S 5g25.0.8 ploxsl Shapiro-Wilk yge 3L osls 40 Jle
Ol 5291 Csd sy sl (29,5 0950 dalie Sygoay oS
WolSin] (ot arloon s (sl 5518 (LRl a3l ol i
3 oslitul b LS5 a5 boliwy! sl b _olas SLlS &b |
(Oneway ANOVA) 43, Sy il ls 4555 5JUT SPSS l3la 5
abgs o (5l 5 gai.ad plmil dus 0 A Sleiiel gl jo (Sils 5051
08 oy Excel 5l oolanwl b 50

(AY) bl 5585 0y 2 WI0gg0:Y Jgo

83 092 g0 pb 00, 6u3) 092 g0 pb 03,
Amphineura sp. 1 Hydrophylus sp. nm-1
Asellus aquaticus - Hydropsyche sp. — 11 I

Athrix sp. - Limnophilus sp. 1I
Baitis sp. JIE Limnophora sp. nm-1
Capnia sp. 1 Liponeura sp. I
Chironomidae VI Perla sp. I
Coenogrion sp. -1 Physa sp. nm-1
Corduleguster sp. m-1 Protonemura sp. I
Dicranota sp. JIE Rhitrogena sp. I
Dinocras sp. 1 Rhyacophila sp. nm-1
Dugosia sp. -1 Sericostoma sp. I
Eisenella sp. 1T Simulium sp. 1I
Elmis sp. JIE Stenophylux sp. nm-1
Epeorus alphina 1 Tinodus sp. m-1
Epeorus Essimilis 1 Tipula sp. nm-1
Galba sp. I Tubificidae VI
Gammarrus sp. - Heptagenia sp. 1T

Haplotoxidae VI

ST T3 i bl (o ) g 5L 9 il po ¥ oo

OA) ST
o3 3L o s o ol
AL S ol o
“INO VYD o5 L 05 b (ST
VIYE VIV NS oS ST
VIVE -Y/0 Cinds s sl (Sosll
YOV - YO Cnd sl ks Syl
YIvS- ¥ Cins LS 0351 SLels



http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

V(Y)Y Y-

Gosla cwsluae slajia g5y gale dlas

JAER. 2025
O A9, 8w Juad ) (5,18 paiged (roliiu | wlasiu :b Jguar
IR sty e et S eatan s RES
oS g g L] TSS s Jolo ol Do Fe -
(mv) ORP (mg/1) TDS
vo & v/5fF VeB/rY £ /YR AR Ve AvE. FYA vt E sy A E yubs
\RVZERVING \ARE Y228 YV- £ AarE. F\AB o0+t A Ve/at . B Ep 455 olesbo Coms iyl
o/s7 £1/10P Vev/YY £ v/peB ¥Y- . /- \E- £0CP s55/s5t5 55C \Y/PY o t/AYC E; 25 CawsY
Y/ov £ - /¥aC VOR/YY £ A/rYC IR a/bvE. ¥oBC  peeseivNC WY/ YPE B Gk RS G mlie a5 sl
VAV VA SH ARV RN Vi n Yoo . CD 0as/Fe Y YYE \Y/Ys - t/vE Es (5 )be yds CewaVb) Lol 2Sau
ZAE Y YY¥/58 + AS/YYP Yoot 1/art. YyAB VAR A A i V#/IA -/ 2voPE Es 026 Cows (oo
SAYRE £ /AVB yey/es £ of/vrE IATE MAsE- AP F0-1.C AT E7 (ko o Cowd ) aloe s )l
AN E LA vv/er vy /ssE T V/vst. $5E yy.+.D VWYY £ . /6\E Es (25 Cowdimmb
Y /AS £ A vaf + .E sY. £ - /-5t 1\ P VYo +a.vvE TN T Ey (oLT,35) 025 ailsog, coan
o BLeog) 055 Juad 50 (5,10 paigel rolim| wlasiv 9 (2Ll e Cundgo F Jguar
ORP TSS TDS DO EC Lo NEZW

FofE AN va A frox vD Vet A aorEryE  vo/vE . Ei ,uls

vee £ 0B \AERVARS YYYE Y VexeA feet A vy £ Ep o555 sk Cmspmls

¥of£ vC V§/7 +1/vB vovt vC Vet A goptyD vyt - E3 (o5 cansVl

YovE YD ovve/sen € vare B Akt AR 0001080 vo/AE - By huile 855 5 g mlio a5 cans b

yAQE 4P AR AR SR LY/ 220/ C R 20 N A RIAC Es ()b 5t cawoVl) oyLsl x5

A AN vred \v/#P va.x B AN NG aastrB vA/NE E6 25 s ls

AE U 8 7S VA R =y Y = 2 R A A LYAE E7 (6l s Cowsipmly) aloee o)

A R A RVAE S RVALY gopkaf VLD NAYEYS vea+ Eg o5 cowsimly

NEERE fIv/r v/YE \westAS v AP \NATZ =S g Eo (oL1,33) 525 ailsog, cons

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

O CaS oS Ll Ll g ol (L (Sogll ( Sogll e
bl 5t )20 5 T sladscs 5 F 5 ¥ slagoz) 990 honss
Hydropsyche 5 Baetis sl iz Su) sodisS oKyl 9o )
L bl & bgpe (Juj (Ll 09,5 93 50 a5 09 A a2 Ld
olSs! a5 ol Il 50 0l aiiea Yl oyl g a0 Sogll
Ly o 50 (ponle dib )5 5l (o8 Cansle g Aol )l
59k (Sogll G 5o ( Sogll S 5l 5wl 18 g plgie
ol e plyas il s b coaS (a8 Ll o (s
&S’ aiws Baetis o Hydropsyche sla iz 45 laie oS! g0
oSl 0 .33l 13 Vs o Sogdlaal o lag] slaaiss 5 i
Sl 3955 w85 e (panle S5l 25 Ay, cawsL
dab jo bl ol o albog, oYhogs &yad @ azgily calisre
CeiS 5 05 (Sl shls (Fogll 5l g s nlusSl o5l
ol LaolSian) (ol e iy (a5l slotisS 53y 5 ]
Baetis ¢ Physa d{ydropsyche [Epeorus Rhithrogena sla >

AR

4g0s Y7 slass aslllae 0,5 gl 999 (Sumns 5 S8 i

il ¥ oioolgils O (i £ 4 Blaie (6385 5 e o o
5 Jad 93 3 pdiges (b wial plulid 5 bled 03V 5
Heptagenidae ; J.Li Ephemeroptera &l 3l oolgls ¥ oy g
Jels Trichoptera azwl, jloslgils Y (Rhithrogeniidae yBaetidae
JsLi Bosommatophora axul, 3l eslgil>- S g Hydropsychidae
L polis baias las 0 5V slo IS .ol o Lolis Physidae
Jad 90 )0 (i BBy, (5,0 paiged alide gbrolis) ;o (s
oAPLs ke (n 5 e ¥ SO @l elul ol )5 5 0 e
DS 9078 By cean ol 4y bgy o o0y Jad )0 sl
306 & ar 55 o3y 525 SVl 5 ulsS SloslSi] & bgpye o]
Sogll Ll 50 (25 &il50g) cuan olKiuli )l iS Sany e Ls
0091 als Fogll ai 5l Goginin (asLis ulul 5 g plu b
Cansimly Mgl g2 ons o kS T oS s 5l
Bt (a3Ls 515 5l 5 g plugie W oy ls dil o (29


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

500 glolid gl iz ¥ USS (V IS5 9 ¥ Jgu) 093 0w
A2 o lid O g fad 1o oKl o o |, Lavcj Sy

3 4
i
3 2 a1 26
2 1 128 405 113 113 § %
1
‘g EEEEH
r B f R OE Y OFOREOR
S A 0 O AR
r F s [ 1
P
£ -

Syg0 ‘SLQOM‘)Q ub)@f GMAH) uﬁ."Lw ).lél-ﬂ-o )‘\59-0-’ ¥ J&w
Sy Jad o axlllao

ol n5eS U oy 5 e Diptera gOdonata Physa Eporous
sl solgils oy 35 )5 Batidae .osciils gllas sboolSons! ol
Cows Baetidae (YU [C30 Jot )50 .aiL oo Ephemeroptera
Jead 95 50 10 Cawd b ool jo sals el JT Soqll 4
;o s Rhithrogena .. Heptagenidae solgil> 5l 048 oasd
o] jo g atils jpam o Jad 0 F oV ) slaolKiw!
bolgils ol oamlive dzgmd 4 p)5 Jad g A (Y £ L Y
oK) 0,09 LIle s pus Jad olaolKiws! 251 ,oHeptagenidae
093 YU Jlews Rhithrogena glgl 3 5 050 Jad ;0 ¥ g ¥V o)
oK) g 8w Jad ;o A g Y sleolKis] joTrichoptera axul,
dwly Slghd i Gl 9 00l 0y je89 4 a5 Lad 0 ¥ )
A2 oo S aildog, ol swelSiwsl ;o |, Ephemeroptera
Slald aoye 30 lils ealgle ! olw] jo (IS jsbay
@loolSiwy! jo ol (Bl 5 b 5o pac cley ol a5 isg,
odsliv Physa > S Laad Physidae solsils 5| .ail oo sVl
5 adl oo L;ojl—l @ e laoolgils s3> 35 oolgils ol ol
Sl e VL 39 00 0 laKiwass gYa ;o lagas
sanlie o5 Jab 10 5 009 0 Juab 10 ¥ 5 ¥ oSl jo )]
40 &S Ad easlice i o Hydropsychidae solgils 5l .o
A Kl g 0w Jad 0 F 5 ) oKl e ol den
o Ephemeroptera dxul, Jlgl3 o 5YG .cils jga> 0,5 Jad

A 0030 Sy Jad 10 ¥ ol

axdlae 890 Gaolliwg! jo ool (o Lwlil (b jaS sla i Hloges :Y JSS

OO 5 (s 5ls

39 0,35 (6l yo a3l S AilS0g, AT pep oSl )5 iy
i osnlie (558 4igS g oL (sdke g (JI Slge 3929 Jdon
Fose a4 Bgprndn a3li @ 4z b g b jlew ol coas

39
34

26

21
17 12 1
4 3 a4
1lu ,00 oopfo o00lo oofjoo ooflo

‘muu DII

1 ol 2ofan) 3Fefau 4ofan Bofadl fefas Tofau Befa

B Rhithrogen M Physa Mo Hydropsych M Baetis W Odonat B Epecru

Sy Jad jo

oA Ld e G5 Gl 5 Jad 50 B S @l el

Omly e 2ol 28 Doy cuan oKl 4 bgyye (S
Olozbe duw Cewdipmly 9 Olysisle S 5 L9z plioails )8 s
4295 b 09 525 Candimb ol 4 bgaje (1 (n 5 9 S
)l o2 A3y, eans ol (O3S Sy paSlisas 4
eyl 3 0lyisle G2 5gz aulio IS Casdpmrly cdlma
Sl a5l g gplu s (Sogll Luls o aSslede o
ol 5 95 dianss Lt S Ul CoieS S ) 5 eogl] SLels
ol ingy sl 35 )l (> ) e o sl o]
Ol S5 ]
e Ol kS (&S Ll Sl g ok L (Sogll (Sl
S 575 sVl yuilS cloelSi] o5 sl I 55 il 3
el Al 3 (pgnle dib Sl e censimly 9 OlolS
A5l 5 ob5 (Sogll il o« Sogll i sl 5 ansls 8 gl
bz ol AL Gl Weg s L CodS (AS Ll 0
5 Hydropsyche gl iz 4 3late oy Jab ailes olSio]
S8 g0 a0 Sogdl dab jo byl sladisS 5 i 45 54 Baetis

5 wanbug il pgple &b 0 28 Cussple

Baetidae oolgils g Slsl 3 o 5 sisHydropsychidae oslgils.as s
adlazsls 0.5 Lad o Sldllas glaolSsl o 1) Slgl 3 o 505
B!y 0 1y o] slaws g oo Slulis sl T S
Baetidae solgils aslllas 590 (sloolSi] £a0ome,s amd oo lid
Ephemeroptera azuly ;o Jlgl )3 s ,o o 5V sl )l Baetis i
Rhithrogena dHydropsyche sl iz ol b QT BURCTIPRYY


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

JAER. 2025

V(P): VY10 g

Gosla cwsluae slajia g5y gale dlas

[E SN T PR .

—

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

(2) G oy il )

2.25 21 )

T ey e

L5

L
| :
1 !.
| b

i

liseo goliun! 0 ol 3 s ) ol polio Hloges (8 JC&

PS5 Juad 50 5,l8 paiges

4 Sl oad (A3 cpl 3 sleme Lulpd slml g Cessnly
Slr 85 gsT05,00085)) Glil psazar (il (B Ll s
G G L oS oo D2l oy, 4 (Jieadss slacJled
23,5 Eob Gltae Jad 50 DO Glimein i Sl 035 axlse
Grzed 5 2l oW 5 olz Gl oS sla Sl cdeas oS
5 2l S ded ol Jdody (sl jo ol 00gy e ralS
il 5 aland slassS gl a5 (55,5Le5 Slaplay 39,9 2l
053,5 le lizee 5| s s anulS ailag, DO e 5l ecan
BT Jslome 5mT g aalS s 5o 5 T olge il a5
Slge ylie (OF) o)l (63 8 e Cudie LSle e
5 eslio 5 Jolaie cilssg, CosoVl boolSinyl 1o Jsloe dol>
5 SIS Sane GONSL 899 bloay (2 Aoy, wae )
P TSS (i g adly Salfl Gaday (Ll g (65,9l wilind
P b geplol 4509, i 3l awle g b cails oS ablis
O s gl bl 3 Slugwls ol o0 B0, 45 4l o9
s 4o, chlizee (sla iz 5o @il by bl slacled
5 jeo3 ool o Eporous g Rhithrogena slo iz 335 oo
FoX 0 lell o gl jpa 5 95800 <8l 5Ty
i) s (YY) il O Callas eSSl Wl oo
3556 .() B o ez 5 |y ol sk sloles Ephemeroptera
il ol e 3 85 itk Jlelge 51 (2 g5 o 35 oo
oK) WS Az |y 0w Jad o cawdVl sleolKiw! o
059l] o 5 axsls 13 Sl slacudls 5t oo causml
Soliwl 51 5 0mb bolfml cnl o Jolre (35S l5ae 052
S8 3B s oSl b3S 98 (59 i g (S 32 camnsVl

B

2

0

q al8iua!

axdlae 850 ol jo ouls o Lwlal (b 38 sl s Hloges :F JSCi

Bowd o lewbind L3S ols adgf g dlowd

12 12

4
3 3 3
1
00-00 0 0o o o 0

AolSlius!  Yalfiiua! Folfiius!  Holiuua!  Follliwa! Yollluws! TolSiiwo!  YalSiius!

= Baetis = Hydropsych
P Jad 5o

Qo

Y
Cawd b ol jo Les a5 slo lis pol> dnllas gl

olidl cde a5 0 cawoVl slaolKis! 51 5 s Jad g0 2y
30 led Ol by Jad o cavs by slaolling! o Lo
P o shad Dl podle g (gl paised loy )3 5y Job
by by I L ol (ol bglos ws 0 5 albog, 5l 69,95 &
335 o P55l 13 oo el ol 5 a5 5 ala | lolse
029 AlBog, 4 LOMNSLE Wloww ;o alizs sloygs 99,9 (V)
Soadl b zuls cpl ol bolling! o S xS UL, iulidlecl
sols,l5 51 ol Sogll (55, » o), Ken 5 Naderi Jolodar
Ol a5 syl g5, p oS 2S5, GYIJB ol Ghyon
50 adllac 590 ddlaie o BC wlilas glgs o (YY) 5,0 dilso,,
2 o roa VT e g ooy Jloy Bogaze 0 5lia &ilsog,
40 a8 wols ylis oy, en g Soleimani Sardo .o,la5 099
5 IS e (Ko Sl Colan (slo puiio b5 eomiler Doy,
OY) il oo o sxe g (3920 g, Sylo Jslome el Slge IS
oSl colan a5 wisls (jlis )F &0y, )0 oy Kan g Shokri
wlosgy Jlosine 5 (g3gme Wy, sl Jolowe wol> olge S
S 0 (45,5 &g, O (S Sl colas bawgie o (DY)
3, lailiwl jlxe i siHoushmandzadeh ¢ Namdari dsflas 3.l
G5B o s o a5 e e Seblage olajle
Py (y3,l5 Blog, CawoVl o il pwlids e Wil
509 YL L(FF) el jaunlie ol 9 LleasqsS sloos 83900 4o
S8 el g Cawsml oK) 4 (699,9 ML o>
SlrolSinsl 1o (s ; (293 () 5nS T (528, Vb sl allsog ) (V05>


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

ol Blie (23S1y elal Glgs oo Bk 5l g wms ol ) (58
Oy om 3l IS psbar aSlay lapl aST Sbs) 4 Slagzge
ol ool JSi 1t g 5l g el (YY) (Sogl (V) b K
a5 b og ool (Dhew o b blsl ol alad 4 oo a5
£ baSayugs el Jelgs 5l (Fragmentation) ol oyoud
Sl scwnd (o 5995 90 . 2505 Ephemeropter aiwl, s
SealS 4 e a5 ol cdwline j oy &ilbog, Cawdymb g
Cyo el b il og y cews ol jo auly cpl Sl 3, Kt
slasaasls 1) @15 op 5 G Ol Jad )3 (6385 (B e
e asdllas oyl jo cuils cdsllas (F9) Shokri azcs b bl oyl
los S 4 slaieoads g slaen (55iS G5 e o ud o slaasl,]
Esmaeili Sari  Kamali axllas LaS' sisgs Hydropsyche g Baetis
5l &lsog, 0 (YY) ), g Naderi 5 puwY &l0g, 40 (YY)
oS az ol 093 Slalllas o oK 5l ke 09 Al
W5l (55 Sldgzge 40 1, Comex o Solel sl i )Y
slagS ol g g,y o Salavatian (VY Y+ ) ailailso Ll
S35 ez oY s e Slaailg (65 B e g )
S a8l Sy, o oz d, isgas ol 5 eanlia
Sl 9 o515 5l At )0 00l ) (65 s Dlogge 4 (3T
Jad ;o Trichoptera dul, Jlgl 3 Sl 050 g0 aulS ooyl
Olas (! &5 092 jladie cp S Glws) )3 9 Olime 2 3V Qlanls
Asle 3 S o iy (ST gsy Sy Sl sasao
S b A Jgad )0 6505 logrge g8 g g9 50 e
5 a8 Cwl coldy 5 s (ol S 5 oS eyl lleg
e cpl 50 (FA) 8,138 oo il Slogrge ol S5 45 >
ok wlebaaileog; S0 59, ool planilaslive (gl ous y S
PS5 9,2l aildg, p (oule (2 g 3950 B39, (59, 2
Slaodols 5 Lo slaals IS VT 2l cle sy ol S
Jsb 55 (58 ) 350 65 b 51 5y S otd 53 (55,505
5 &S KNog e sloal,l Hydropsyche o Baetis asllas
& 0 Baetis iz 250 coslive Jad 90 0 10 Lol ST
L o515 o VG Gliasy )3 g adls 1) o515 05 e Jod 90
(Y#) Abdoli g Mahmodi lawgs galice gulis iz o 0l ol
aS ol olad ol V0 Siliw jps 5 09,00Y g (sboasli juw jo
Chironomidae y Baetidae (gloolsils as 3leie o515 00,5 o YL
Ol Juad )3 (5585 O sener e s (SlglS (n S i g 009
O D Jgad den (o Baetis yol> dallas jo 000,85 cunliv
555 5155 Gt ol 59 5 ALBIS (2l & o |, o515
Jasg o0y o s doeai b gl Ll ol 5l as ools L |
VY-

OO 5 (s 5ls

olge b g YU Hblsay o s Jad 10 9 5 A o] jo 0l
5 O3S gl Olies 095 Ol iz e 9 I Slse g eanY]
oS og e asli Hydropsyche g Baetis oy slaaisS ORP
5 s (Fogll b blie 4y boe i (asls 055 90 50
o5 AlBag ) CawaVl o] B o (YO (YO) s Y o9 ple
£Epeorus Rhithrogena sl iz i sy 2l sloasss
5 AT ol 5l san sy Baetis § Physa dHydropsyche
OST Sasledlns ;3 by (JTolga b a5 08 (o S b Le
@l ol (F0) cusl VU 5 Of gy co s 5 Yl Jolone
5 00T oz gl olKitanl O 40 8,5 amt )lg3 oo odel Cawoas
ol 5 535 Sl IS 5 0ati 3y (55,55 5 (s DO
Gl BB &l oss hgtiws Ol CaanS ailas 1,8 sogae
Sl s &0y, Cawd yle 40 AT s oS! 5l Lol co gy ouis
SS9 O ol alsog) S)ly (65)5LS 9 el SHSB ou
Al30g, CadVl 50 g plugSll 5l g ol s @ yaia ol
5SSy Batidae .o ,S o8 ailsog, Cawd ol ;0 ple b
Yoo 5l G 0sSU g ol oo Ephemeroptera aiul, sslgl>
oz (W) el oad Gpogi 5 Lol Glazr 5o gl 5l i
slae Slge 51 g Tamwg dals 5 9,500,58 bSL> 5| Baetis
Sl a5 WS o 355 ojg, S Auly oy )S Ko 4y o
o2 (YA) ol ails asul,y ol o 1, Slshd o5 iy g o0
SS9l 4 s Baetidae 30l YU L,.,....; Jezs e i
Jad g0 2 0 Cunsiml GleelKiwl jo 4 vad o el JI
.3 Rhithrogena _..> Heptagenidae sslgil>.(VA A) dgd0050
Wlg oo oS ALl jpax oy Jad )0 F g ¥ O oSyl jo
ool )5 Fwj a bles 5 (Sogl 4 odlgls (pl conliscdeay
Olyae Sy Juad 10 F o Vo) sloolling! o (¥F) a5t
al Jdo nl 4 wilgs o aS 009y YU ,Lewy Rhithrogena Sl )8
SelS” (ot e R8I0 b s e b sl o i ol oS
bogi God @t g oo Lil g S 4 5 a8l A5le
ol YL oSTpcde wozgepl L.(VY) asS eolazl Ol oL >
Olid Wilgh oo 0y Juad 0 Y oK) 5o oYl laolKin! (o
28 351 b lnelSi] al 5 (S osllae Ll Gims
cdedy wilgs oo Cawspmly 4o Trichoptera sslgl> gl 3 2ol 58l
2 OA A asl Sogll a4y Cons oolgils ol YL bs Joos
ST 5 i 4 o] Jass 45 loal)] Jass e ol
& B srolKins] g 0 Jad jo dilbog, CawaVl o Cawl oS
813 6§ oS 9 STy SeglieslaaisSe S Jad g A 5 Y
O pten i3 23S aame Ll Sl sl oo gdg0 !


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

JAER. 2025

V(Y)Y Y-

Gosla cwsluae slajia g5y gale dlas

ey el ITAY LYY ol o 6508 o5 e
ol by Jle S a5 1,055 Sl laolSin] Spginden
5 ool b 1) 025 wliog, usssS o Ses o Shokri 5 ()
iS5 aib a0 VYY) BT o ls o BMWP sl
oaslive Solds JJo (B0) wo S gamaib b g Lawgie oo
Sl o gl pols Bdod 4 Cad alBdS asdlae o ol
2 Ll 5 (Fogll 09)5 Gliee Gl 5 Slllle sleolSiny
o e IS by Sl 053 (25 g, 4 5l sla
5 ) SB SRy 4 Sl 3 OB pee Sy ol
pas b jpax Bk 5l asl anly Slogzse ol (S 45
Jolse il o g ool 2515 latl)] 5y o
koo Jolse 4 o] (o Cunglie 5 09250 Sla syl xenbo
15 ol G oS ols ol il ddlae )y (OF) bl
Ok gelsz 50 Wi oo a0y alex jlinnl SlapicnsS]
Solososte @by ol bz o5 o 4 azg b g il S5
(o g (S sladlold 45w (g5 yglaS Jguad jo O 5l ol
36 Sl s ooniil e)lie 9 5 sz glio b8
4 CewoVl Sl aileog) onl 5o O kS a5 258 5 pans 5855
S0 g odgal b |y gosre o Cewspul sl Cees
S B3gamme Sy )0 et sl [yl el Glie oS
ey lelaiz 3 i el o gl i (ol 45 o (yrme
Sapde 4z Oz wd ol e LSl 5 6305 5 e
00T )3 S5 O3 ] g Laim g 0ol gl e
Ol g ol dxlee ol Jlewy (Sogll s by s W

it

*

1. Adeli, M., Hedayati, S.A., Poladi, M. and Adeli, Z.,
2019. Investigating the seasonal composition, abundance
and biodiversity of aquatic communities in Gorgan River,
Golestan province. Journal of Animal Environment.
11(3): 303-310. (In Persian)

2. Ahmadi, M. and Nafisi, M., 2001. Identification of
indicator organisms of running water invertebrates.
Khabir Publications, Tehran. 240 p. (In Persian)

3. Arifi, K., Elblidi, S., Serghini, A., Tahri, L., Yahyaoui,
A. and Fekhaoui, M., 2018. Taxonomic diversity of
benthic macroinvertebrates and bio-evaluation of water
quality of Grou River (Morocco) through the use of the
standardized global biological index (IBGN). Journal of

RN

ele o, Sen g Cado .25 )0 .09 (Y7) Abdoli 3 Mahmodi
Coror S 4 Glayo 5925 )0 Sava &ilbog, ol (a9nle
&)z Slanlie polul .28 5138 23l 050 0T (sl 52500 52
Slaegs e b Siohsid Glise 05,5 A ol aih,S
sloyyiSL 5l (B Olime 008 G015 Ldg IS g Ldgy Ml
@lo)sSB Jy 035 YU Jolro ()5ST (57 o0 (olarsSy b
O3l e sl gnS e gul B)1S Gy Sl s SUisal sz
Sollin! cpm 5o (ial38l soS Gl S jaud (olawdgs )l (S
lomagST (2150 (29 le e Ld (o n il (i o0 S0 g il
bgie (Sogll 5l plas as” cals o) 3gr w9 lugiely 5 S
¥ Jgaz s bl (V0 090 JTolse 51 ol ae o) 526
B ol i) 0l e b o 25 Bloag, (Fogll Cm
0 ) (Gians O ) oy (e o5 b 4o 5 (chnd
oS ((Y+) Porebrahim ¢ Mosavi Rineh lavwgs  golive gl
CawdVb 5o e 5a) G55 5 Lol wolgs s s slaolSns]
alins a5 0905 b)) (SogdT lylo 1) (S ol duw s b
Sl gl o (V) ol Kan gAdeli lawgs onds 5,155zl
&3y (V) Mottley a5 soolive dalllas )0 () ¥+) 00 99,055
aS 0,5 cdalie wls plil S g5 ,o Cascadillacreek &l>sg,
L) 385 OB e <o o515 (s S Hoba o5l Ol
OB sems iy o515 o y0 YL Ll eols el ailssg ) jo
o039 Beatidae oolgils 4y 3laie g |0 paiges 8,90 b, (558
Ol sn sl Sy des slo] asLi Beatidae aSl> ] 5l .ol
(Olals b 101, 65085 B a2 20y Sl og )5 al GRalzdl Jdo
el ey b a4y oo ailBog, O A bl ol g
OB e iys sog,S g aS ol lis Gudsd cpl Ao
wabal) (nl )0 o el ooy Gl 5l 5 Gt Gl 5o (5
5 & Nanda Devi ;o (Y4) |,Ke2 g Ramesh dsJllas d.s
aS olo lis 5 09y wlog, (g9, » (F) o)) Se 9 Azimi
2 &5 Ol (S 9 Qlnms) Jad 0 £95 Glie (n e
Olimey Jad )0 (25 &ilog HFBI 2 50ke 0l o (Ll Juad
iy 5085 18 cass s a8 dib j0 5 sl Cawsay V/A
HFBI (1.5l oyliwsls Jad o g 040 aba>do LB o] JT Sogll
50 g cdl el alog, ol cuiS 90,5 low Ll VAT
let.&»)acisﬂk;ojﬂi?)o5w;)l)éwséﬁfl&:b
olis o8 Aoy, (aw) als (1SSl (S b g ol
S Foddl g ablioo ans Lid wilsog, ol CoaS sad e
O 5en g Rekabi a5 5900 .awl ala>da BB o] 10 34540
Seolainl b yod ailsog, ol slasliw cudS pwyp ;o


http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

WY

Esmaeili Sari, A., 2002. Pollutants, standard hygiene in
the environment. Nagsh Mehr Publications. 399 p. (In
Persian)

Fathi, P., Dorche, E. E., Kashkooli, O. B., Stribling, J.
and Bruder, A., 2022. Development of the Karun
macroinvertebrate tolerance index (KMTI) for semi-arid
mountainous streams in Iran. Environmental Monitoring
and Assessment. 194(6): 1-27. doi: 10.1007/s10661.022.
09834.8

Gattolliat, J.L. and Nieto, C., 2009. The family Baetidae
(Insecta: Ephemeroptera): synthesis & future challenges.
Aquatic Insects. 31(1): 41-62. doi: 10.1080/0165042090
2812214

Hilsenhoff, W.L., 1988. Rapid field assessment of
organic pollution with a family-level biotic index. Journal
of the North American benthological Society. 7(1): 65-68.
https://doi.org/10.2307/1467832

Hoegh-Guldberg, O., 1999. Climate change, coral
bleaching and the future of the world's coral reefs. Marine
and Freshwater Research. 50(8): 839-866. doi: 10.1071/
MF99078

Hynes, H.B., 1970. The Ecology of Running waters,
Published by Liverpool university press, Great Britain.
387 p.

Johnson, R.K., Wiederholm, T. and Rosenberg, D.M.,
1993. Freshwater biomonitoring using individual
organisms, populations and species assemblages of
benthic macroinvertebrates. Freshwater Biomonitoring
and Benthic Macroinvertebrates. 40: 158-162.

Kamali, M. and Esmaeili Sari, A., 2009. Biological
assessment of Lasem River (Amol city, Mazandaran
province) by using benthic macroinvertebrate population
structure. Journal of Environmental Sciences. 3(1): 43-51.
(In Persian)

Karr, J.R., 1991. Biological integrity: a long-neglected
aspect of water resource management. Ecological
Applications. 1(1): 66-84. doi: 10.2307/1941848

Lenat, D.R., 1998. Water quality assessment of streams
using a qualitative collection method for benthic macro
invertebrates. Journal of North American Benthological
Society. 7(3): 222-233. doi: 10.2307/1467422

Li, L., Zheng, B. and Liu, L., 2010. Biomonitoring and
Bioindicators Used for River Ecosystems: Definitions,
Approaches and Trends. Procedia Environmental Sciences.

2:1510-1524. doi: 10.1016/j.proenv.2010.10. 164

10.

11.

12.

13.

14.

OO 5 (s 5ls

Materials and Environmental Science. 9(4): 1343-1356.
doi: 10.26872/jmes.2018.9.4.147

Azimi, A., Amirnezhad, R., Nasrolahzadeh Saravi, H.
and Soleimani Roodi, A., 2015. Water quality
classification of Zarmerud River (Sari-Mazandaran) using
the Hilsenhof biological index. Journal Wetland
Ecobiology. 23(7): 39-48. (In Persian)

Bass, D., 1995. Species composition of aquatic
macroinvertebrates and environmental conditions in
cucumber creek, Proceedings of the Oklahoma Academy
of Science. 75: 39-46.

Baur, W., 2000. Gewasser guete bestimmen and
beurtilen, Paul Parey Verlag, Stuttgart. 453 p. (In German)
Benstead, J.P. and Pringle, C.M., 2004. Deforestation
alters the resource base and biomass of endemic stream
insects in eastern Madagascar. Freshwater Biology. 49(4):
490-501. doi: 10.1111/j.1365-2427.2004.01203.x

Bode, H.B., Bethe, B., Hofs, R. and Zeeck, A., 2002.
Big effects from small changes: possible ways to explore
nature's chemical diversity. ChemBioChem. 3(7):619-627.
doi: 10.1002/1439-7633(20020703)3:7

Brittain, J.E., 1990. Life history strategies in
Ephemeroptera and Plecoptera. In Mayflies & stoneflies:
Life histories and biology. 1-12.

Cado, S., Miletic, A., Dopuda-Glisic, T. and Denic, L.,
2006. Physical-chemical characteristics & phytoplankton
composition of the Sava River on its lower flow stretch
through Serbia. In Proceedings 36th International
Conference IAD, Vienna, Austria. 13: 184-188.

Clegg, M.T. and Allard, R.W., 1973. Viability versus
fecundity selection in the slender wild oat, Avena barbata
L. Science. 181(4100): 667-668. doi: 10.1126/science.
181.4100.667

Davies, A., 2001. The Use and limits of various methods
of sampling interpretation of benthic macroinvertebrates.
Journal of Limnology. 60(1): 1-6. doi: 10.4081/jlimnol.
2001.s1.1

Ebrahimi, E., Fathi, P., Ghodrati, F., Naderi, M. and
Pirali, A., 2018. Assessment of Tajan River water quality
with the use of biological and quality indicators. Iranian
Scientific Fisheries Journal. 26(5): 139-151. (In Persian)
doi: 10.22092/ISFJ.2017.115006

Erfan Manesh, M. and Afioni, M., 2011. Environmental
pollution: water, soil and air. Arkan Danesh Publications.

330 p. (In Persian)


http://dx.doi.org/10.1111/j.1365-2427.2004.01203.x
https://www.researchgate.net/journal/Journal-of-Limnology-1723-8633?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.4081/jlimnol.2001.s1.1
http://dx.doi.org/10.4081/jlimnol.2001.s1.1
http://dx.doi.org/10.1080/01650420902812214
http://dx.doi.org/10.1080/01650420902812214
https://doi.org/10.2307/1467832
http://dx.doi.org/10.1071/MF99078
http://dx.doi.org/10.1071/MF99078
http://dx.doi.org/10.2307/1467422
http://dx.doi.org/10.1016/j.proenv.2010.10.164
http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

JAER. 2025

V(Y)Y Y-

Gosla cwsluae slajia g5y gale dlas

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

WYy

(Insecta: Ephemeroptera) of Serbia (central part of the
Balkan Peninsula). Turkish Journal of Zoology. 39(2):
195-209. doi: 10.3906/z00-1304-2

Pipan, T., 2000. Biological Assessment of Stream Water
Quality the example of the Reka River (Slovenia), Acta
Carsologica. 29(15): 201-222.

Quinn, J.M. and Hickey, C.W., 1990. Characterization
and classification of benthic invertebrate communities in
88 New Zealand rivers about environmental factors. New
Zealand Journal of Marine and Freshwater Research.
24(3): 387-409. doi: 10.1080/00288330.1990.9516432
Ramesh. C., Sharma. G.B. and Singh, A., 2004.
Aquatic macroinvertebrate Diversity in Nanda Devi
biosphere Reserve. The Environmentalist. 24(4): 211-221.
doi: 10.1007/s10669-005-0996-z

Rekabi, S.M., Rahmani, H. and Janikhalili, K., 2022.
Water quality assessment in the main tributaries of the
Tajan River using large benthic invertebrates. Journal of
Animal Environment. 14(2): 285-298. doi: 10.22034/AE]J.
2021.281119.2500. (In Persian)

Revelli, R. and Ridolfi, L., 2004. Stochastic dynamics of
BOD in a stream with random inputs. Advances in Water
Resources. 27(9):  943-952.  https://doi.org/10.1016/j.
advwatres.2004.05.009

Rezaei Tavabe, K., 2017. Hydrobiological study and
determination of the flow condition of Cheshme Ali
Damghan River. Shil. 2: 47-57. (In Persian)

Rezaei Tavabe, K. and Taleshi, A., 2019. Sea pollution.
Tehran University press. 288 p. (In Persian)

Richardson, J., 1993. Parallel sourcing and supplier
performance in the Japanese automobile industry.
Strategic Management Journal. 14(5): 339-350. https://
doi.org/10.1002/smj.4250140503

Roshan Tabari, M., 2003. Investigating the physical and
chemical factors and the distribution of aquatic life in the
Tajan River and identifying the effective factors in its
destruction. Iran Fisheries Research Institute press. 241 p.
(In Persian)

Saberi, S.A., Jurjani, S., Mira, S.M. and Ghalamchi,
A., 2001. Determining benthic fauna of Khormarood,
Azadshahr city. Journal of Biological Sciences.5:109-111.
(In Persian)

Salavatian, S.M., 2001. Species identification of macro-
zoobenthos of the rivers entering the Lar dam lake.

Journal of Biological Sciences. 5(4): 67-78. (In Persian)

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

Mahmodi, M. and Abdoli, A., 2015.Population structure
of macrobenthic organisms of Shahrestanak River, the
second conference on new findings in environment and
agricultural ecosystems, Tehran. 78 p. (In Persian)
Marevat Dost Anaraki, M., Haeripor, S. and Amir
Nezhad. R., 2015. Investigating the water quality of
Sefidroud River in the area of Rudbar city. Journal of
Wetland Ecobiology. 7(3): 33-43. (In Persian)

Merritt, R.W., Wallace, J.R., Higgins, M.J.,
Alexander, M.K., Berg, M.B., Morgan, W.T. and
Vandeneeden, B., 1996. Procedures for the functional
analysis of invertebrate communities of the Kissimmee
River-floodplain ecosystem. Florida Scientist. 7: 216-274.
Mohammadlou, A., 2010. Water and wastewater
treatment process of Mazandaran wood and paper factory.
The fourth specialized conference on environmental
engineering. Tehran. University of Tehran, Faculty of
Environment. (In Persian)

Mosavi Rineh, S. and Porebrahim, S.H., 2019.
Evaluation of Karaj River water quality (Alborz province)
using biological indicators of benthic macroinvertebrates.
Journal ofanimal environment. 11(3):335-344. (In Persian)
Mottley., 1939. Determination of the food grade of
stream. Trans. Am. Fish. Soc. 12: 240-248.

Naderi Jelodar, M., Abdoli, A., Mirzakhani, M.K.,
Sharifi Jelodar, R., 2011. Response of benthic
macroinvertebrates to Oncorhynchus mykiss aquaculture
effluent. Journal of Fishery. 64(2): 163-176. (In Persian)
Naderi Jolodar, M., Ismail Sari, A., Ahmadi, M.R,,
Saifabadi, J. and Abdoli, A., 2006. Investigating the
pollution caused by rainbow salmon breeding workshops
on the water quality parameters of Haraz River. Advanced
Environmental Sciences. 4(2): 21-36. (In Persian)
Namdari, A. and Houshmandzadeh, M., 2019. Finding
trends and statistical analysis of the water quality of the
Karun River at the Malathani water measuring station.
Journal of Wetland Ecobiology. 11(1): 5-22. (In Persian)
Nguyen, H.H., Everaert, G., Gabriels, W., Hoang, T.H.
and Goethals, P.L.M., 2014. A multimeric macro
invertebrate index for assessing the water quality of the
Cau river basin in Vietnam. Limnologica. 45: 16-23. doi:
10.1016/j.1imno.2013.10.001

Petrovic, A., Milosevic, D., Paunovic, M., Simic, S.,
Dordevic, N., Stojkovic, M. and Simic, V., 2015. New

data on the distribution and ecology of the mayfly larvae


http://dx.doi.org/10.1016/j.limno.2013.10.001
http://dx.doi.org/10.3906/zoo-1304-2
https://www.researchgate.net/journal/The-Environmentalist-1573-2991?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1007/s10669-005-0996-z
https://doi.org/10.1016/j.%20advwatres.2004.05.009
https://doi.org/10.1016/j.%20advwatres.2004.05.009
http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html

[ Downloaded from journalaer.com on 2026-02-19 ]

[ DOI: 10.22034/AER.1.1.103]

Delbari et al.,

WY

48.

49.

50.

51.

52.

53.

54.

5S.

56.

OO 5 (s 5ls

Shapoori, M., Zoalriastin, N. and Azarbad, H., 2019.
Rapid assessment of the water quality of Gorganrud River
based on biological indicators. Journal of natural
resources science and technology. 3: 118-129. (In Persian)
Shirchi Sasi, Z., Asghar, A. and Hashemi, H., 2015.
Evaluation of single- and multi-metric benthic
macroinvertebrate indices for water quality monitoring,
case study Jajrood River. Journal of Natural Environment.
68(1): 83-93. (In Persian)

Shokri, M., Ahmadi, M.R., Rahmani, H. and Kamrani,
E. 2015. Investigation of Tajan River Quality with Using
Population Structure of Benthic Invertebrates and BMWP
Index. Journal of Animal Environment. 6(4): 221-230. (In
Persian)

Shokri, S., Hoshmand, A. and Moazed, H., 2014.
Investigating the chemical quality of Gregar river water
by graphic methods and multivariate statistical analysis.
Wetland Ecobiology. 6(5): 20-27. (In Persian)

Soleimani Sardo, M., Wali, A., Qadawi, R. and Saidi
Garaghani, H., 2003. Analysis and trending of water
chemical quality parameters, a case study of Cham Anjir
River, Khorramabad. Iran Irrigation and Water
Engineering. 3(12): 95-106. (In Persian)

Tiller, D. and Mazeling, L., 1998. Rapid Bio assessment
of Victorian Streams, EPA Publication. Environmental
Protection Authority. 12(3): 7-13.

Wang, Q.H., Kalantar-Zadeh, K., Kis, A., Coleman,
J.N. and Strano, M.S., 2012. Electronics and
optoelectronics of two-dimensional transition metal
dichalcogenides. Nature Nanotechnology. 7(11): 699-712.
doi: 10.1038/nnano.2012.193

Wegl, R., 1983. Wasser and abwasser, Index fure die
limnosaprobitaet, Beitrege zur Gewasser Forschung,
Wien. 311 p.

Yokoyama, H., Nishimura, A. and Inoue, M., 2007.
Macrobenthos as biological indicators to assess the
influence of aquaculture on Japanes coastal environments.
Ecological and Genetic Implications of Aquaculture

Activities. 423-470. doi: 10.1007/978-1-4020-6148-6_22


http://dx.doi.org/10.1007/978-1-4020-6148-6_22
http://dx.doi.org/10.22034/AER.1.1.103
http://journalaer.com/article-1-37-en.html
http://www.tcpdf.org

