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Article Info ABSTRACT
Article type: The quality of surface waters has changed under the influence of a

Full Length Research Paper  nymber of human factors to such an extent that rendered it impossible to
remove pollution by only using natural filtration and purification processes.

. . Due to their different levels of tolerance, benthic macroinvertebrates are
Article history:

Received: 09.18.2023 often used as bioindicators of water quality. The present study mainly
Revised: 10.13.2023 intended to examine water quality at Karaj River using benthic
Accepted: 10.19.2023 macroinvertebrate populations. In fall (2018) and spring (2019), the benthic

macroinvertebrate populations in the river were sampled at 10 stations
using Surber samplers with net mesh size of 250 nm. We identified a total

Keywords: number of 7985 samples which came from 10 orders and 38 families.
Benthic macroinvertebrate, . .
Bioindicator In fall, the greatest frequency of occurrence was that of the family Baetidae

Changes in water quality, (35.6%) while the family Chironomidae had the highest frequency of

Karaj River occurrence (53.5%) in spring. The findings indicated different qualities at
different sampling. In fall, None of the stations in fall were assigned into
the poor quality category; however, in spring, the stations of Varangeh
Rud, Do-Ab, Haft Cheshmeh, Kojur, and Aderan were classified as poor
and bad qualities based on EPT and HFBI indicators. The findings
suggested that water quality of Karaj River was relatively good in fall
while exhibiting a drop in quality in spring. In addition, the findings of the
present study also highlighted the importance of using bioindicators in
determining water quality.
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Figure 1. Map of sampling stations.
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Table 1. Biological indices for determining water quality and the formulas used.
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Table 2. Water quality classification based on the BMWP index [27 and 29].
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Table 3. Water quality classification based on the ASPT index [29].
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Table 4. Water quality classification based on the EPT index [25].
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Table 5. Water quality classification based on the Hilsenhoff index [28].
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Table 6. Percentage abundance of benthic macroinvertebrates along the Karaj River during autumn and spring.

S ae S 5=k o3l 5l wl, o3,
Anra VEY Yo/ Baetidae Ephemeroptera Insecta
A% rds WV Heptageniidae Ephemeroptera Insecta

+/ /N /N Caenidae Ephemeroptera Insecta
VV/A oY/0 Y/Y Chironomidae Diptera Insecta
+/0 A Al Simuliidae Diptera Insecta
ARRR . ARRR Limnoiidae Diptera Insecta
/Y +/ /Y Tipulidae Diptera Insecta
+/ o/t DAREN Tabanidae Diptera Insecta
/Y /Y /Y Athericidae Diptera Insecta
ARER /N RARED Stratiomyidae Diptera Insecta
ARER . ARER Empididae Diptera Insecta
/Y */0 +/ Psychodidae Diptera Insecta
Y A A Ceratopogonidae Diptera Insecta
+/ +/0 ' Blephariceridae Diptera Insecta
Y +/0 Y Pediciidae Diptera Insecta
LARER +/ ' Pyralidae Diptera Insecta
ARER +/ ' Cylindrotomidae Diptera Insecta
YY/0 Ve Yo/v Hydropsychidae Tricoptera Insecta
/) A DAREN Brachycentridae Tricoptera Insecta
Y/A A Y/t Glossosomatidae Tricoptera Insecta
+/0 ' AL Taeniopterygidae Plecoptera Insecta
(A% , LA Leuctridae Plecoptera Insecta
ARRR . ARRR Chloroperlidae Plecoptera Insecta
A (A% : Perlidae Plecoptera Insecta
/Y /A4 A Elmidae Coleoptera Insecta
Y . W/ Nemouridae Coleoptera Insecta
+/ . +/ Dytiscidae Coleoptera Insecta
VAR . VAR Ulodidae Coleoptera Insecta
ARER +/ ' Haliplidae Coleoptera Insecta
VAR A . Passandridae Coleoptera Insecta
Y +/0 A Lumbricidae Haplotaxida Oligochaeta
A /0 VAR Tubificidae Haplotaxida Oligochaeta
/Y /Y Al Hydrachnidiae Hydracarina Archnida
oo A DAREN Gammaridae Amphipoda Crustacea
o/ee) . o/ee) Planorbidae Pulmonata Gastropoda
oy . A Physidae Pulmonata Gastropoda
\A +/ VY Lymnaeidae Pulmonata Gastropoda
/0 Al */0 Hirudinidae Hirudinida Clitellata
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Table 7. Calculated index values during autumn and spring.
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Figure 2. Variations in indices at sampling stations during autumn and spring.
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Table 8. Changes in water quality using biological indices at sampling stations during autumn and spring.

bl{:».«.i.
&Y olysl 5= Obry aedmods Ol i Shegd Sl 5800
e e e e e e e e Se Se EPT .
S o e S il S S S e o EPT L
boge ol o C e b C e o S HFBI 3.4
Lo e & & o & L e o o & & HFBI g
R T boge b s s b e s s < BMWP ;L
Lo g Lo b ST Lo s ST Lo s ST < BMWP
ol Sl Sl S5y Sl Sl Sl S S S
] o e ASPT 3.\,
oS L e e Lo g0 boge Sl Sofle Ssilla
of Sl S&ae Sl S S S K S S Sl Sk
] ] ] ] ] ] ] ASPT g
s Lo 52 Sodla ey Sodla Sadla Sodla Sofla Sedla Sedla ’
oarls il e bl g |y wlbtas, O LAS Coy

G e Slib 55 1, gols pases oSl EPT
ALl Garls ol 035 VL 25 Sutins g
5 Sl 4 el bl St s
5o HFBIL _asls a3l e e &S lal,s
L6 e Sk s 1y gl phses el
o anls b g jerll pl 55 gduatas
3 s Gl arls 4 s (el Jad e Sl g 5
gl Llie e el Gyt s VL G
5 Fombe O A4S Bl Gionl perl
Wil 568 5 Sl slacdls 5l s,
CJS Wty Gy g &S et Sldlae 55 (V)
o2t S Olse a patla nl 55 e ks S el
ol Sme S wlsy, N U O B RN
A el
sl 0l S sba (et cal ol il
b 4 s Dle Jeab s Ol S Ll
s 4 OFAA JL) Jle Jesb s ool bl
O a5 O 5lup sy i Sk o g3

s el Sde Sl ol S la S

YYA

ot D O it Ol w beailay,

& 9 Sosre e s w5 e o
colis gl mbe ool 3 CBlis a3 il e
5 ae ool Sl @ a5 Ll Lol s
£33 5 slS wS5 olsle say x 0l Lt
ol Cslie Canlus 5 oS O e s iy
4 gl 09 Ol S5 s ek b Ollieny
o b e S 015 e (s S
(Y 5Y 04) 550 fols bawilisy, A4S Lol
G154 ges laolKas! ASPT otls bl

ol 5 Sodl 4 S e of Slib s
R e L o
buge 5 o clib s | el BMWP
SIS el s 4 ASPT astls 5 S gunanb
4 S 03SU a3 5131 Sl 8 5 4 ged o310l
Sldlas sl ol 5ol 65 5 5 sl BMWP
(@) cl gkl L Laxls OT iS5
shls ASPT asli o ol Ol5e gy 53

Slns s s 4 5 03p G S Comles



Ol o2 9 (53915 dilow [ oo 318 jo ot o yd Rl S 55 51 D3R!

Sl cpl (V1) A dalt Cans S olab s
05 5 (S ) e 51 e oDl S Ll 5
Aas oo 13 il 1) b, O 5lap g dw
b 1 Oy (S5 O slap sy (Sl o>
pslie law S wisl bl o 53 A8 e axlge 2
Al 2 ol S s Sk Sofl e
Gble (F8) Wb e ialS s sl el
Sl sl 3 sl slag S L sl
AU Kl Glas sl ol 1) A4S Ll s
53 Gl glag )8 ot s ool s e
(b 51 20 (5ol S Sl bl
5 ol el eds O AS Ll s 2alS cow
o (S0l 4 pslie Sk S ) s 03 gdme
OV 570) ol 5 Sl e o

Sose Baetidae o3l gl Sll 3 5ol fad o
Rl e S Sepl war g Loy beolis Ll
A dizes (Sl e glans S 5 el il
oS S b s pobe A4S s du
ol 03,8 (,.A\J.e LS ol o= slp | aw)
Chironomidae o3l gl Jlsl 3 5l b 55 (M)
Ghare sl S sy Foke beslpls a4 o
Lo ufsjﬂ @ eri» b S > wlgl pl @
il A4S Ll 3 e S ol plss e Yoo
Slagrge ol ps ML LOD wis gy O
Logos s OF 53 Glae o,y I slge odS 2ls
o 5 AS Bl e e gla Said]
(M4 S YA YY) 35 ufzjﬂ @ pkfu 6[.&4.})?

Wbsgy Gy 2 VWA0 Jl s &S (glasdlas s
(HFBD  Gsgds Lol s pbuil 28
c s o (e sk s 1 belSa!
s e sash ol b e s Lo 8

Ol S Lt ko e gla Suis]

(\V) .,\.‘..ZL: ol

yya

55 sl OlEs EalS s ey slaesle O
Sbaltsgy 53 Sl o3l mea 3 &S Sldlas
Sl 0 ) e gl 55 el plonil 528 K
CJS Wltsg,y 5 s el TL?L;‘ Oldlae s (YY)
Sl O3 (Dl B3 4 oolsen Dl b
FpS dpad gl g Cud 64 O e i
Jeab 53 s b 3HOA 5 el sl 55158
bl Sl o J= s e s
Jolse Jals 5 a8 Slas slacdbe (o bl
ol Gembe OF S Bls b o
ol b S pas gln sl
ool A5 RS s sk el So
OA) ol Sels
S5 B S s S Ll sl b s
besls guaib el 0 Cesnml s Ul
S s Folil Blh b8 eVl
Sl w pslie slaes 8 sl 4 sV
i FeS Sasll e b sbaes S5 Sk
Sl Gl DAE S b s i
5 oosles slaola - Goes & Sl 3
e LOT Sl il o SsSme slacdlol
S odd Sl 2 Jlias A4S Ll b sl
Sl 5 G SIS 358 5 ot 5l e
i Dl Jad 5 OA) el G e i
G el 4 e Jomlul A4S Ll
SEPT (laasls Lalul A4S Lald ol s
Ao (VL 55 &S 5 oy ge ol 4 HFBI
0 Sl slag 8 Gkl ble 5 dw 51 e
A w35y i Slab s cwsely
G ds badigad O aed sVl 5 o) oo
SLa S Sl o Gl M s ol
sba S als asl el ;;}JT 4 el
SrSA o i e S5 il s ol



V€Y oyl € 0 lowd VY 259 ¢yl 33T (19950 9 (8515390 300 A yabid

9 r.@.d LSLAA..:U-J}) )\ L5'£’ CJS 4.;53)) J...D;
ool el SLbL bl Oyd Ol el -l

E) 4.3[;'-.5‘5) U'i\ CA:AA‘ “ 4;-}3 b A odsd 4..:L>'->J)
Ll Sl slacles 5 Olbl slas s o b

e e SLIBl g SUT ) talS gl
ol Ol Sladllas Sl aal cnl S5 a0 p3Y Ll el
2 o Ol A4S Ll s e Cow
A L I O BT R
L oamlie 53) Gl oSG pde 5 Lajasls
ssbh ssde e (plend S cle il
on S il alie Sl pbl b et
ol kil e Ol Do 3 s 3
Mt 2 e e Slavandd a3 QKJLND{

.J).N

1.Karr, J. R. (1988). Rivers and sentile:
uding the biology of rivers to guide
landscape management. Final report for
USEPK, 502-528.

2.Pour Ebrahim, Sh., & Khatami, H.
(2021). Evaluation of the water quality of
Qara Chai River in Markazi Province
based on biological indicators and
identification of future sources. Research
Project, 1-110.

3.Barbone, E., Rosati, 1., Reizopoulou, S.,
& Basset, A. (2012). Linking classification
boundaries to sources of natural
variability in transitional waters: A case
study of benthic macroinvertebrates.
Ecological Indicators, 12, 105-122.

4. Ahmadi, M. R., & Nafissi, M. (2001).
Identification of bioindicator organisms
of running waters. Khabir Press, 244p.

5.Rosenberg, D. M. (1999). Protocoles
for Masuring Biodiversity Benthic
Macroinvertebrates in Fresh waters.
Department of fisheries and Oceans,
Fresh  water Institute, = Winnipeg,
Manitoba. 42p.

Y&

blpt JSosbe s Ol tasn ol @b
Loleb 5o Jad s 5o &8 by, ol s
2 A Ll Lty Sk L (S
5 Sl sl b 53 Sombe bl sl b
SV el ab s 53 e ol S bl
a5 Ul s Chons A aib s ke
watmsdn Sl 0l el Lle
HFBI 5 EPT (sla_asli olul 5 0lsl 5 g
ol premas A8 S 15 5 s Sk
5 wged o3l Sl sl s &S 53 ASPT
oatle @ s 05aSE e s slpl Sl
bl olae s 5550 65 5 &l BMWP
o il oolazsl L6 s jarle O coiS
oarli bl g s b § S adlas ol 5o
S5 bage So U s Slib s el 50

6.Ebrahimi, A., Soufiyani Mahboobi, N., &
Keyvani, Y. (2004). Internal report of the
project to study the diversity of
macrobenthos of Zayandeh Rood River.
Department of natural resources. Isfahan
Univ. Press, 76p.

7.Pennak, R. L. (1953). Freshwater
invertebrate of the United States. the
Ronald press company. New York.
U.S.A. 769p.

8.Birara, M., Agembe, S., Kiptum, K., &
Mingist, M. (2020). Distribution and
composition of benthic macroinvertebrates
functional feeding groups and ecosystem
attributes under different land use
patterns in Kipsinende River, Kenya.
International Journal of fisheries and
aquqtin studies, 8 (5), 112-119.

9.Pirali Zefrehei, A., & Ebrahimi, E.
(2016). Introduction of several biological
indices for the assessment of river water
quality. Journal of water and sustainable
development, 3 (2), 35-42.

10.Hynes, H. B. N. (1984). A key to adult

and nymphs of the british stoneflies



Ol o2 9 (53915 dilow [ oo 318 jo ot o yd Rl S 55 51 D3R!

(Plecoptera) with notes on development
of the biological monitoring working
psrty  score  system  incorporating
abundance rating, site type and indicatore
value. Water research, 32 (2), 201-210.

11.Taghinezhad, A., Ahmadi, M. R,
Kamali, R., & Haghbayan, S. (2015).
Ecological response of large
invertebrates of Jajroud River to human-
made sewage pollution. Journal of
Renewable Natural Resources Research,
6 (1), 11-24.

12.Shokripour, Z., & Ashja Ardalan, A.
(2017). Identify and evaluate the
diversity of macrobenthos in Karaj
River. Journal of Animal Researches,
29 (4), 442-453.

13.Soufi, H., Ramezani, J., Rahmani, M. R.,
Nezami Balouchi, B., & Davoudi, S.
(2021). Investigation on the effects of
some  environmental factors  on
abundance  and  biodiversity  of
macrobenthos community in Karaj
River. Journal of. aquatic ecology,
10 (4), 1-14.

14.Daneshfar, Sh., Ramezani, J., Rahmani,
M. R., Rayegani, B., & Soufi, H. (2023).
Investigation of the effects of
environmental variables on biodiversity
pattern and seasonal distribution of
macroinvertebrates in  Shahrestanak
River. Journal of utilization and
cultivation of aquatics, 11 (4), 43-59.

15.Ebrahimi, E., Fathi, P., Ghodrati, F.,
Naderi, M., & Pirali, A. (2017).
Assessment of Tajan River water quality
with the use of biological and quality
indicators. [ranian Scientific Fisheries
Journal, 26 (5), 139-151.

16.Shirchi Sasi, Z., Abdoli, A., & 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.

17.Musavi, M., & Pourebrahim, Sh.,,
(2019). Water quality assessment based
on biological monitoring of the Karaj
River (Alborz province) using benthic
macroinvertebrates. Animal environment,
11 (3), 335-344.

Yy

18.Mahmoudi, M., & Abdoli, A. (2013).
Population structure of macrobenthic
organisms of Shahristanak River. The
second conference on new findings in
the environment and agricultural
ecosystems, 1-8.

19.Mostafavi, S., Rahmani, M., Kaboli, M.,
& Abdoli, A. (2021). Research Article:
Determinants of fish distribution pattern
and habitat preference in protected Karaj
River, Iran. Iranian Journal of Fisheries
Sciences; 20 (2), 410-429.

20.Hassanli, A. M. (2000). Various
methods of  measuring water
(Hydrometry). Shiraz Univ. Press, 282p.

21.Shearer, K. A., Hayes, J. W., Jowett,
I. G, & Olsen, D. A. (2015). Habitat
suitability curves for benthic
macroinvertebrates from a small New
Zealand river. Journal of Marine and
Freshwater Research (New Zealand),
49 (2), 178-191.

22.0scoz, J., Galicia, D., & Miranda, R.
(2011).  Identification  guide  of
freshwater macroinvertebrates of Spain.
Ist edition. Springer Netherlands. 153 p.

23.Gattolliat, J. L., & Nieto, C. (2009). The
family Baetidae (Insecta: Ephemeroptera):
synthesis and future challenges. Journal
of Aquatic Insects, 31 (1), 41-62.

24.Plafkin, J. L., Barbour, M. T., Porter,
K. D., Gross, S. K., & Hughes, R. M.
(1989). Rapid bioassessment protocols
for use in streams and rivers: Benthic

macroinvertebrates and fish. U.S.
Environmental  Protection  Agency.
Office of Water Regulations and

Standards Washington D.C. EPA 440-4-
89-001.

25.Wright, J. F., Sutcliff, D. W., & Furse,
M. T. (2000). Assessing the biological
quality of fresh waters: rivpaces and
other techniques. Feresh biological
association. Ambleside. United kingdom.

26.Czerniawska-Kusza, I. (2005). Comparing
modified Biological Monitoring Working

Party score system and several
biological indices based on
macroivertebrates for  water-quality

assessment. Limnologica, 35, 169-176.



V€Y oyl € 0 lowd VY 259 ¢yl 33T (19950 9 (8515390 300 A yabid

27.Wally, W. J., & Hawkes, H. A. (1997).
A computer-based development of the
Biological Monitoring Working Party
score system incorporating abundance
rating. site type and indicator value.
Water Research, 201-210.

28.Hilsenhoff, W. L. (1988). Rapid field
assessment of organic pullotion with a
family level biotic index. Soc. 7, 65-68.

29 .Mandaville, S. M. (2002). Benthic
Macroinvertebrates in Freshwater- Taxa
Tolerance  Values,  Metrics, and
Protocols. Division of Water New York
State. Department of Environmental
Conservation. Project H-1. 128 p.

30.Bordalo, A., Nilsumranchit, W., &
Chalermwat, K. (2001). Water quality
and uses of the Bangpakong River
(Eastern Thailand). Journal of Water
Research, 35 (15), 3635-3642.

31.Graham, E. S., Storey, R., & Smith, B.
(2017). Dispersal distances of aquatic
insects: upstream crawling by benthic
EPT larvae and flight of adult
Trichoptera along valley floors. Journal
of Marine and Freshwater Research
(New Zealand), 51 (1), 146-164.

32.Shahradnia, H., Chamani, A., &
Zamanpoore, M. (2020). Evaluateation
of water quality of Ghareh-Aghaj River
(Fars province, Iran) based on
macrobenthos indices. Journal of
Applied Biology, 33 (3), 99-110.

33.Lessard, J. L., & Hayes, D. B. (2003).
Effects of elevated water temperature on
fish and macroinvertebrate communities
below small dams. River research and
applications, 19 (7), 721-723.

yey

34 Silva, A. M., Novelli, E. L. B., Fascineli,
M. L., & Almeida, J. A. (1999). Impact
of an environmentally realistic intake of
water contamintants and superoxide
formation on  tissues of rats.
Environmental Pollution, 105(2), 243-249.

35.Abbaspour, R., Alizadeh Sabet, H. R.,
Hedayati Fard, M., & Mesgaran Karimi,
J. (2012). Biological assessment of river
cheshmekileh tonekabon (mazandaran)
with  use  biological indicators,
population structure and biomaa of large
invertebrates macrobrnthic.  Journal
of Aquatic Animals and Fisheries,
2 (8), 63-75.

36.Fore, L. S., Karr, J. R., & Wisseman,
R. W. (1996). Assessing invertebrate

responses to  human  activities:
evaluating  alternative  approaches.
Journal of the North American

Benthological Society, 15 (2), 212-231.

37.Aljjani, M., Rahmani, M. R., &
Ramezani, J. (2019). The effect of some
environmental  variables on  the
abundance of Caenidae and
Chironomidae families in Tigris basin.
The Annual International Congress of
New Findings in Agricultural sciences
and Natural Resources, Environment
and Tourism, Tehran, Iran.

38.Soufi, H., Ramezani, J., Rahmani, M. R.,
& Nezami Balochi, B. (2019).
Investigation of the effect of some
environmental factors on the population
distribution of Baetidae and
Chironomidae along Karaj River. 4"
International Congress of Developing
Agriculture, Natural Resources,
Environment and Tourism of Iran,
Tabriz, Iran.



