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Article Info ABSTRACT

Article type: Background and Objectives: The Gorgan Gulf basin, located in the
Full Length Research Paper  soytheast of the Caspian Sea, comprises forested and plain sections. Due to
the short distance from the forested highlands of the basin to the Gorgan
Gulf, the streams are seasonal and short, rapidly and independently

Article history:

Received: 10.05.2025 discharging precipitation into the gulf. Despite the importance of the
Revised: 10.30.2025 streams in the Gorgan Gulf basin for supplying water to the gulf, no report
Accepted: 11.24.2025 is available on the species abundance and richness of aquatic

macroinvertebrates, which serve as indicators of aquatic ecosystem health,
in these streams.
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Baghou Creek, Materials and Methods: To assess the biodiversity (species abundance
Macrobenthos, and richness) of aquatic benthic macroinvertebrates in the Baghou stream
Species richness within the Gorgan Gulf basin, monthly sampling was conducted over seven

occasions from November 2022 to May 2023 at four sampling stations with
three replicates per station using a Surber sampler (30x30 cm). The “vegan®
and "BiodiversityR" packages in the R environment were used to calculate
biodiversity indices such as species abundance and richness. A Split-plot
test in R software was used to evaluate the estimated biodiversity indices.

Results: The results identified a total of 4163 specimens of benthic
macroinvertebrates, comprising 14 species at the family level (including
4 orders of insects and one order of oligochaetes). Three families -
Chironomidae (43.5%), Simuliidae (19.7%), and Baetidae (14.2%) - had
the highest abundance. The abundance of aquatic benthic macroinvertebrates
did not differ significantly between the winter and spring months (P>0.05).
Furthermore, the abundance of aquatic benthic macroinvertebrates at
Station 1 was higher than them the other stations. The abundance of
Chironomidae and Simuliidae was higher in winter, while the abundance of
Baetidae increased in spring. Additionally, the results showed that spring
rainfall in the Gorgan Gulf basin changed the composition of dominant
species in the Baghou stream. For instance, the abundance of
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Chironomidae and Simuliidae decreased after rainfall, whereas the
abundance of Tubificidae increased at Station 1. Also, the abundance of
Baetidae decreased at the forested stations. The abundance and richness of
aquatic macroinvertebrates differed significantly among sampling times
and sampling stations (P<0.05). Specifically, the abundance of aquatic
macroinvertebrates in the first sampling event and the species richness in
the seventh sampling event were significantly different from other
sampling times. Furthermore, Station 1 had significantly the highest
abundance, while a significant difference existed in the species richness of
aquatic macroinvertebrates between Stations 1 and 4. The environmental
variables selected based on the Variance Inflation Factor (VIF) comparison
included temperature and salinity. CCA axis 1 had a positive correlation
with both salinity and temperature variables, whereas CCA axis 2 had a
positive correlation with salinity and a negative correlation with
temperature.

Conclusion: In this study, owing to the uniform and calm water flow in the
Baghou stream, the abundance of aquatic macroinvertebrates did not
change. Furthermore, the occurrence of rainfall and increased water flow in
the Baghou stream did not alter the abundance of aquatic macroinvertebrates,
but rainfall changed the dominant aquatic species. This study emphasizes
the importance of maintaining uniform water flow in streams and rivers
(maintaining the water balance of aquatic ecosystems) for preserving
biodiversity and sustaining the abundance of aquatic organisms.

Cite this article: Ebrahimpour, Elmira, Kordjazi, Ziya, Farhangi, Mohammad, Bahalke, Arsalan.
2026. A study on the biodiversity of benthic macroinvertebrates in Baghou Stream - Gorgan
Gulf basin. Journal of Utilization and Cultivation of Aquatics, 15 (1), 245-263.

© The Author(s). Doi: 10.22069/japu.2025.24135.1985
BY Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Y&


https://doi.org/10.22069/japu.2025.24135.1985

OL5T (9595 9 891000 4 el
YYEo-£YVX i gls LLS

Ol gl () ol ale ezl
Iranian Ornamental Fish Society (IOFS) YYL0-SYAA o.’%i LLS

Yeionsin ol

OU 5 Tul> 409> — 95l 48 30 IS YU s0 s I 530 S Eg adlllae
Pl 00yl (K e ST gmn S sl ) ppentlpl | el

elmiraebrhempoor@gmail.com :aslL1, .ol ul ¢ w5 S8 558 S o821 ands b 5 $55laS saSills (AL 05,5 )
eZ.kOI’djaZi@gmail.Com ML:LJ\) d‘j\ ‘wﬁjgv\::\f cwjjls\,\:if eL{.ﬁJ‘b ‘gf'?.‘l’ C:L.a E) L;)'”US SIS cd))}\?ﬁ: a}; «d}fw.x O.x»vni}.; Al

ziya.kordjazi@gonbad.ac.ir
s.farhangi@yah00.com :aslL, .0l 5l ¢ w5808 (o558 08 oK 2ils ( acds e s $3oslES 2 (LS S Y

al’salan.bahalkeh@yahoo.com ZMUL‘-‘\) U.J-g‘ Aw}jls-’b.j gw})lS.L.JS/ AK«:') cﬁl& CL.A 9 éj)}l.ﬁ.s a-b/\.«iil) ‘QM a); k3

oS> Al Sledb|
A i s Jels 3 Lo S 5 08 S ml ol s 10U 5 dble Wl g5

5 e g WS b U as e K clels)) oS Aol e ol gl 5 s mele SIS
Sl U8 S gl Jis 5iba Yo o L L oS dites a8 Ik sl

S e WS s Sl ol 3 DS el s sl ol sl S vy it ft
gt ST Sl Gt Olgsas 8 3T O pne Son IS 6l 5 S S o, fb
e e 0> gl s T gL b

2 Sl 3 08 e o (SIS sbe 5 Jlsl3) s g5 bl slp iy, g 3lge

Coigsyl BV EY 3T 5 wlale &) poay (10 p50d O S st 5l a3 G2 L8 (S slacjly
S eslial b olaeul a3 1SS an b (615 g0 oimgl Slem L3 iy Suia b 160 Y Wl S sl
. . } . . .o ( olel
Lile s g5 Slaatls a5l A pladl (e b Yox¥'s) ) 13 g e
- - - P ‘. - L‘

$lp s esliwl R s ;s BiodiversityR ; vegan a.. 5l gla S ke 5 iyl b S
#b e

o> (Split plot) sais = slacs S Osasl 3l ek ;)ﬂﬁ i) § 55 sbyels oL

A aslizal (R) ST 158l 5

gl 03 S NE Jald (S OB e o Sl Gsed £V sl &S sl LS S baasdly
o3l gl aw L plubs (eSS 5l al, S s i Shanly £ Jold) el gl
V¢/Y) Baetidae 5 (4o, V4/v) Simuliidae «(a-,s £Y70) Chironomidae) |sLs
e s Ol gbaole 55 T 35S O oo Slolpails 1y Slslp 5 e (Moo
Vel L3 gl S O e sl s (P>0/00) Sl gl pae sl
g S e Ols o Simuliidae 5 Chironomidae iyl 55 bel&aus! e 31 5 ke

yev


mailto:elmiraebrhempoor@gmail.com
mailto:z.kordjazi@gmail.com
mailto:ziya.kordjazi@gonbad.ac.ir
mailto:ziya.kordjazi@gonbad.ac.ir
mailto:s.farhangi@yahoo.com
mailto:arsalan.bahalkeh@yahoo.com

Sole SLLL sl ol Eb edlea il Sl ol o Baetidae il 3 45 Jl>,»
Ssl P ged glp s oS Bl L8 s L I G S S5 OB Sl ws e s
Tubificidae _slsl 3 5 J=,5 il [ials SwyL 3l . Simuliidae  Chironomidae
2l tals IS glacule s Baetidae il o 3L rlpl ) oKl s
13 5 303 Saolansl (sl paigas saOL) o 53 3l U8 S Hp sl 5 Sl
Gls ptigas 3 Gl O g5 Slsl s S, sba (P<i/v0) iy (gl e oyl
sleoby ple Sl Solite (glsgme osba amis gl paises 3 gloS sl 5 Ul
@3 Sl O eV Gl ol sk ) il e s Ul s
Spms olsgme M 5 ) oKl 5 gl O e S5 S gle s S s
w3 bt Wt sl il 5 el i el o ae sla e s
ol s s Goph prie b St (Saees CCA DY e sy 58 5 Ol
e b e Saean 5 Sopd e b Ste Stean Y CCA e o5 JIo 55 il

Ldls ol s

O ga e Ssld 2l g o3 Ol ol 5 ool 0L (s & candllas cnl s i(g S aomt
S oo DOl SR Sk g om0 el sl S
ols s 1 B gl g S Sk xSl S i ) 2 Sz 08 e Sl
of Dol Lis) balssy, 5 b,g s of el ol > bis coeal , axllas ol

S oo A5G Ol Slsl s b 5 s 595 B 53 (ol Sl gt S

30 S)AS OB e 2 S i ) E95 axdllae (V) Dl ) caSlyy caesme  ( Kid 3 sl ((5529,5 el g punl ol ol
NEOYPY DN olp nn 5 Slimonts i 55 gl by - 5l 0
Doi: 10.22069/japu.2025.24135.1985

Oy © S xmb o 5 (55,9laS pole olKitils 1,50

YEA


https://doi.org/10.22069/japu.2025.24135.1985

015502 9 5910 Wl Lyaadl [ oo ) s 00 Sy 59 (sanns £ anllae

E55 o S 02 o) Slllee ST
Ol lails sy 5 la g 55 il O e o S5
NEAY) 55,58 5 as s claalay, b OllS
S 5l 8bissy 5 OA OV AN s b £liss, (V0
Sl patls slis Wsed 5l el o plail (19)
Sbagy 5o S W Son e gsS
oSl 5 5y 0L 55,08 8 as s 55 S nss
Gl lac s Cou &S albtsg,y pl sl
2 S U e oz e 5 0 Soml o
010) 5 wltng, oYL o3 s glaslKans!
L35 S 08) 0bler 5 eslple e
wbrsss 53 Gl O e Sl 5 55 05 e
A sdalie sl b 53 S 5l
B o
o onl 3 Sl e Sl UE S Al
S K S S st T e s s
ijujlcf Vorer ol 5 Gbos baas g o3
53 O8ES mls 50 wsp (T0) 3l s
i) QS Okl 53 53 Loyl B b g
S Sl a4 S5 (o, i) a3l 5 (3,
VA tmpp kS Yo ol 0 0T (30 40>
oy ol S L s |y OkldS Okl Ao
O3 Sy Ol g 53 S OB S st 53 5
G o o O S e bl Sl
sl wdsm 4 s SO S s T as
S3dome o3 sl b 4 55 5 35S
OB S gt wom s S (Y1) 353
(i O s i 5 ol sl sy K
S 5 2w Gble 5 (3LS o Jold
K sl i oS alol Jdses e
dsb hls lad sla g W8S C.}:— b 4o
a W e L bl &S dies 8 S

Y&

Aoio

Sl 52 et 2l e e Sl sy,
Sl O e oS 3 Dl a0 S dkes
Ol o e 3 pme0lidl 3,55 s w Ll s yls
s baolol 5 bt ety 53 Ol (g3lue 5 Gy b
G babiagy S Ol e Sy s
Sl skl Sl (simslis Glan
23 il sy Cawdmly 5 Caws Ol o badila g
Ol o Sl L () sud e sdalie Jle Jb
Lodaalbtsg, Vs opus el 5 albssg,
B e W P LYY
) b e Gl wlbis gy sl 3 (S
S pde )3 ) eaaienes 5| 550 KL las s
laala gy > ped Ol pslde 5 atasy 0L O
4 gdie lge wiagy Db LS 25 e 5
5 S Ol Gllp dadbtay, el

(0 8) 555 0o i Altngy 0w gl o]y
5 Sl Sl Sl 08 e S
K 4 oS s bocan s boabiss, ol
5 o ebld (g s Gl pases el el
(D) el Ol s e o b 0T 5l
ol e bl 5 S e res
S 08 spon Sop Sl 5 8 pasls Ly
Lol balsy, ol las Llg o Ol o
ol g 2 S sl W8 e S S
Py p R T v L VU S P v P JCEPRIN e g
A V) a3 I sl w5 i
T T B O Ty B e
S5l el Ulpea Saoe S5 5 Dl
walgss 5 (0 Q) W L ol S
N 4 sl O Son A S
Sleosa (555 Ll s 02 W 5 e

O ) asl e o



V€40 4o ¢) o lowd (10 5,95 3L 3T 593 9 (5510 320 53 A i

JT)'.’. a)jJAS\i'Y )L@.'j \i'\ QL'M) ).) dgjg
A eslial (6348 O g o S5 sl S

W sg, 9 Sl

“hpm B 2 L 0 ek

0353 & Jlg 5 Olsy fuad 53 5 OB S il
S 2 S L e s S el oy 8 s
SOb 3 s ) e Sl 0L s et 4 g
5ol i g3slaS slape; il IS
a4 Sk sl s, S5 e
Kl Sl adlas ol s sy 08 S
ailae 53 (V) ool 1 a3 § L5 55 (615 a0 ged
ailae 55 (V) oK) obldteass ol — 5 5SKms
ol —OB 5 (gl o 3l 03 5den 53 (55,558
52 (8) oKal 5 M 4t slanl 53 (1) o8]
EoY oK) e () SK2) il 3 K 00
S ot Sl paged s 13 sl S SO
As el V80T Cgun)l BVES) 5305 wlabe

(O dsa=)

v N
’a';Caspian Seq“‘ 53°30'0°E 53°42'0"E 53°54'0"E  54°6'0"E  54°18'0°E
- ‘EfJ z x z
2 Saspian Sea 2
® ®
8 = == 8
Iran == Vuankaleh Pepunsiit = T
Z 3 Gargan Gulf £
o o
«© «©
= 3
Y 8 = B
\ AQ‘,..\ £ F
A e N o
2O 3 3
NG © :8
\ a4 «
L - — s— OMElerS
0 45 9 18 2a 36
53°30'0"E  53°420°E  53°54'0"E  54°6'0°E  54°18'0°E

b s g ol WS mls ws Gl
Cewd il 5 SOl (ewsVL O35 4w &Tﬁ.
5 Ok Jrab 3 SKsolea (hiea Ll | g
ol 2 S W8 e Son mlr adles L
Ll 2l wlSHS Gl g ol p Ol La g
45 gazmn 3l oS 5 5 o kiSlim — OIS s by — 55
W5 mls asm G0 s Jhad slasg
B T
s K SHL Sl S el 0lkdS Ol
SilS Sl 6 03 ol ol Ssba 45 s
Al 4 g ol e g ale O 508 i s 5
SLOMCT (s3mty Ygome akSlir —aidIS 23
OUoslaS o i by o5 0 Zolda (G3)5L08 o 1503
Lo crl o3 f 0Lz aS(s)sbay 558 0 il
s n wdad (1Sl adlate 53 5 L0l 5l
2 OB S il asm g Coanl as L
S,y J';)\J-,f &= W8S GJ;— ;.j u*:"b
e a8 g ol olale 5 spl O e
Slasdlas cpl g G e ped 5 Ly e OB S
T i 0 Bl 8 e (ol ki pes laesls
i, S G

54°4'0"E  54°8'0'E  54°12'0'E

z

°

&

=5 Gorgan Gulf 3

° 8

«©

= 1

8 z

z A

) 3 3

3

3 4 z

8 °

g

z -

e N 8

g

b4 A -

@ o
as 7 -3

o ©

8

% §3°52'0"E  53°56'0"E  54°0'0"E  S54°4'0°E  S54°8'0°E  S54°120'E

Wl 0 031 2lad 0T 53 (5,13 2 gas Lol &S O 8 el (550 5 53 B 65 5o addllan 5 5e el a2 ) IS
Figure 1. Map of the study area in Baghou stream in the southeast of Gorgan Gulf, showing the location of
sampling stations.
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Table 1. Surveys/sampling dates from Baghou stream bed and water.
(*) denote times in which sampling was conducted, and (-) denote surveys in which sampling was not conducted.

Sols e 305 a0l
Sampling surveys

VEOY Cligos,l VEY Cligas) VEOY cpaysd VE) el V) e VER) (6 VEay 3 ety
Sample type
CAVARVARA LA VAR VAR CAVERVENY CAVAR VAV CAVARVAR CAVARVAR CAVALVAR
18 May 24 April 26 March 27 Feb. 29 Jan. 01 Jan. 23 Nov.
2023 (T7) 2023 (T6) 2023 (T5) 2023 (T4) 2023 (T3) 2023(T2) 2022 (T1)
-
Riverbed
- River surface
water

¢ sl sl VIF) Gabls a5 Jle
o5t A ale e Jalge L LS s
ESoINl Gy & el ol (VIF) il
Byhp osliiul O S5 e 3 el ax
@y VIF Sliie ol ¥ 5 55,5 VIF
L Sl eddadply htas et
Y AVIF > 2) LY S 55 VIF o s
oy Apd Bl s Dl lasane Sl
3 ALY 5 5SS VIF e 54
P Bl Jdoisa o (o pllae VIF a4 bz
(YE) as el (CCA)

S S (CCA) G518 Blae Jdoui a2
S ol o 1 Lesls o ol eidis (53l o
TIDS (s,55 DO wile) by e dor L
O 5 i YOV E o,8) S e 5 e (Lo
S5 saze o daly b3l 6l CCA 5 (Y 1V
O/ ols ptigod Oles o 53 e S (S5 5ls
(Y0) A ol lams (ls ke 5 (513 15 g
Ll ey g5 Glagarls anbee Gl n

5 ovegan ao 3l glasS gle s Sl

Yoy

GLSO) €505 ¥ olal o 51 (651 e 505 2 3
Sop Ad a8 e Sl TR las s b
PR R PN B TR PARTTH I Cgva
5 e ,Sen V) el Gy S L slulas
Aot ol B Uy Ll ase; B gl b 3
Al bl gy a Slasiie Las SO
ol (lspised b (b pases 3
Cd b s 3 K LSS 5 Ul pasel
5 Gxl 08 e e Son Soled 5 pluls a
Sheslaad b el gl CE.A 53 A8 Wil oKl
S 5 () OLKar 5 Ogls plolid IS
Slosast sy Sy cmmen A el (1Y)
A S e Ol plend - (S8
Sl st 4 35k gn il O 50l ¥ oK
bowses o 53 of st oy (s Wil
HACH HQA0D) Jus Jor L6 So 5l
Al Lgﬁfe)'l.\j\

Loy Sl Ll s g3 paxls iy
Sty Sl gba S pes g8 bl oy
YY) s eslanal



V€40 4o ¢) o lowd (10 5,95 3L 3T 593 9 (5510 320 53 A i

=W

Voo ol g s s plull g S

Sl Ky i a0 k) el gl
(Y i) asls sl (eSS JbaS slap S
¢y/0) Chironomidae ol il aw Ole opl o
Beatidae , (4w, V4/v) Simuliidae (1w s
Loy Sleld cp it by (A, VE/Y)
meen (8 5T gladsix 5 7Y gls IS5
N [ R T e
3l gl 0 L5 4 4S Ll edalie (gl5 04 el
Chloroperlidae Capniidae Caenidae
—os (5513 i pas o Tipulidae , Tabanidae
oI5 pai5ei > Ephyridae ol 5 o5 NN
(& 5 Y ladsdr) Lds o> o ler oSl —p s

$lp (YY) s esliwl R s s BiodiversityR
5 bl K 5 baesls O3 pdle S o)
055 Oe3l 5 (Shapiro test) 5 ols a3l
L laesls oS J5swe,s s sl (Levene test)
$lp laesls L sl calas Jie Ols he
A eslizal (giludde gl besls il ol
sodd 3yl s 55 Glagatle b3l sl
o L B O
R) LT 3le 5 o3 (Split plot) eass = slac s
3305 e g5 slaasls Sl b as eslizd
» ool pled - (S Sloyas 5 el
5 ol s SlaelKanl (gls piged sl
O30 (S13 i e (SrelSasl 5 LAOLe (m Jolas
o sl 030Lil (gl ¢ (YY) 55 8

(YA) s plowil S 5 0 5m31 4050 slapS0Le

REXA JL€'3 K AF XA CJUMJ' BL) }9\4 )éd BL) ul_,JB E) 4.'.'..“) ch.w BL) aﬂgbu 6&3‘,&};\4 -Y JJ-\?
Table 2. Identified macrobenthos in Baghou Stream in winter and spring 2023.

(Oligochaeta) LS e S

(Insects) < i

a.}b}\}' 4;.,:\) AJ')J'LJ.- 4:..»\) a.)bll}' A.Z.wb
Family Order Family Order Family Order
Tubificidae Tubificida Baetidae Athericidae
Caenidae Ephemeroptera Chironomidae
Heptageniidae Dixidae
Ephydridae Diptera
Capniidae Simuliidae
Plecoptera
Chloroperlidae Tabanidae
Hydropsychidae Coleoptera Tipulidae
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Figure 2. Abundance of observed macrobenthic invertebrates in Baghou Stream.
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Figure 3. Abundance of macrobenthic invertebrates during sampling surveys in Baghu Stream in winter

and spring 2023.
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Figure 4. Abundance of macrobenthic invertebrates in sampling sites in Baghu Stream in winter
and spring 2023.
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Table 3. Abundance (Number/0.09 m?) of identified taxa in the sampling surveys conducted in a six-month

study in Baghou stream.
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Table 4. Abundance (Number/0.09 m?) of identified species in the sampling sites conducted in a six-month
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Table 5. Analysis of variance of abundance of macrobenthic invertebrates in Baghou stream.
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Figure 5. Abundance of macrobenthic invertebrates among sampling surveys, sampling sites, and the
interaction between sampling surveys and sites in Baghou stream.
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Figure 6. Analysis of variance of species richness of macrobenthic invertebrates in Baghou stream.
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Figure 6. Species richness of macrobenthic invertebrates among sampling surveys and sampling sites in
Baghou stream.
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Figure 7. Water temperature in Celsius (a) and water salinity in grams per liter (b) during the second to seventh
sampling surveys (T2 to T7) at four sampling sites (Site 1 to Site 4) in Baghou Stream in winter and spring 2023.
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Table 7. Comparison of variance inflation factor (VIF) for determining the number of desirable environmental
factors in 6 sampling periods (Models 1 and 2); and in 4 sampling stations (Model 3), where the eigenvalue and
variance of axes 1 and 2 of the CCA models are shown.
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Figure 8. Canonical correspondence analysis (CCA) showing the relationship between macrobenthic
invertebrates and environmental factors (temperature, salinity) in 6 sampling surveys (a)
and 4 sampling sites (b) in Baghou stream from January to May 2023.
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