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Figure 1- Barnacle species Amphibalanu improvises
found the Shalmanrud river estuary.
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Figure 2- Shalmanrud river estuary and selected sampling stations shown in Guilan province.
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Table 1- Identified invertebrate animals obtained from sediments of sampling stations.

Phylum Class Order Family Genus Species
.~ Mullusca | Bivalvia |~ Mytllida  Mytilidee  Mitiluster Mpytilaster lineatus
Mullusca Bivalvia Cardiida Cardiidae Ceratoderma Ceratoderma lamarcki
Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus sp.
Arthropoda Insecta Ephemeroptera Baetidae Baetis Baetis sp.
Arthropoda Insecta Odonata Libellulidae - -
Arthropoda Insecta Odonata Libellulidae - -
Arthropoda Malacostrac Amphipoda Gammaridae Pontogammarus Pontogammarus maeoticus
Arthropoda Malacostrac Isopoda Aselloidae - -
Arthropoda Thecostraca Balanomorpha Balanidae Amphibalanus Amphibalanus improvisus
Annelida Clitellata Tubificida Tubificidae Tubificoides Tubificoides farseri
Platyhelminthe - Tricladida Planariidae Planaria Planaria sp.
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Table 2- Recorded physico - chemical parameters of sampling stations.
gl 5 (P<0.05)dls (oo a3 12 45 513 (re (Lol W] AL T Wrglie B>
Different English letters indicate statistically significant differences in each row. S: station

TEM(E)C) 16.27+0.05  16.55£0.057°  16.85+0.57° 16.92:£0.095¢
Spring TEM(W)(°C)  17.05£0.05" 15.45+0.058" 15.62+0.096°¢ 15.38+0.122"
Secchi Disc(cm) 97.5+0.57*  100.75+0.95" 83.00+0.81° 79.00+1.41¢
pH 7.27 7.17 717 7.1
TEM(E)°C)  25.25+0.05 25.57+0.05" 25.52+0.05" 25.57+0.09"
Summer TEM(W)(°C)  25.25+0.23°  26.25+0.28"  26.95+0.12¢ 27.025+0.09¢
Secchi Disc(cm)  126+0.81° 110.0 £0.81°  102.50 £0.57° 83/00 +1.63¢
pH 8.05 8.02 8.00 8.25
TEM(E)C) 18.22+0.09°  18.07+£0.15*  18.27+0.12* 18.47+0.05"
Autumn  TEM(W)(°C) 17.98+0.05 17.82£0.17°  18.33+0.096" 19.15+0.129¢
Secchi Disc(cm) 62.25+0.95 60.50£0.57°  42.50+0.57¢ 38.50+0.57¢
pH 8.05 8.12 8.00 8.2
TEM(E)(°C)  9.08+0.09* 8.35+0.12" 8.73+ 0.09"¢ 8.90+0.08°
Winter  TEM(W)(°C) 10.45+0.05 9.42 +0.09" 10:£0.01¢ 10.01£0.01¢
Secchi Disc(cm) 96.50£0.57*°  91.50+0.57" 88.25+0.95¢ 65.50£0.57¢
pH 7.85 7.95 8.15 8.3
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Figure 3- Diagram showing classification between benthos animals and physico — chemical parameters by
CCA method.
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Table 3 — Shannon’s diversity index of sampling stations.

Station S1 S2 S3 S4

Season
Spring 1.3+0.00* 0.905+0.007° 1.10+0.007¢ 0.65+0.00¢
Summer 1.11+0.007* 1.05+0.007° 1.05+0.00" 0.78+0.007¢
Autumn 0.822+0.003* 0.771£0.011° 0.856+0.007° 0.827+0.006°¢
Winter 1.04+0.014* 1.02+0.002" 1.28+0.014" 0.977+0.005¢

W) S (p<0.05)15L o ) ixe (o ylol M b5 sy p D oanndSSl glisia g >
Different English letters in each row indicate statistically significant differences (p<0.05).S: Station

Wl oKl pd gy JAIeSy ad LS -F Joia
Table 4- Pielou evenness index of sampling stations

Station | S1 S2 S3 S4

Season
Spring 0.80+0.007* 0.46£0.007° 0.61+£0.007°  0.93+0.01¢
Summer 0.80+0.014* 0.74+0.021" 0.95+0.014" 0.48+0.014¢
Autumn 0.56+0.036* 0.70+0.004" 0.78+0.002" 0.74+0.014"
Winter 0.95+0.007* 0.75+0.007° 0.82+0.006°¢ 0.88+0.0144¢

o8y S (P<0.05)15L Lo s ine cosle] BT &5 Casd)y y 55 ooerlS Sglise g
Different English letters in each row indicate statistically significant differences (p<0.05).S: Sation
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Table 5- Simpson’s diversity index of sampling stations.

Station | S1 S2 S3 S4

Season

Spring 0.76+0.0212 0.55+0.014" 0.40+0.007¢ 0.2820.004
Summer 0.47+0.0072 0.65+0.007° 0.54+0.014° 0.34+0.
Autumn 0.48+0.0072 0.49+0.0212 0.48+0.014* 0.47+0.028?
Winter 0.53+0.00* 0.51+0.0142 0.51+0.00* 0.52+0.00*
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Figure 4 — PAST diagrams of Shannon (A), Simpson (B) and Pielou evenness (C) indices.
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ABSTRACT

This study aimed to investigate the seasonal diversity of macrobenthic communities in
the substrate of the Shalmanrud River estuary and to identify ecologically important
species in the area. Following preliminary field surveys, four stations along a 600-meter ARTICLE HISTORY

stretch from the estuary to the upstream section were selected, and monthly sampling Received: 16 March

was conducted over a period of one year using a Ekman grab sampler having a sampling 2026

area of 0.3 m? and done in three replicates. Collected samples were fixed in 4% Revised: 10 may 2026
formaldehyde fixative and transferred to the laboratory of the Faculty of Basic Sciences, Accepted: 10 June
University of Guilan, for further research. Over one-year of sampling, a total of 745 macro 2026

benthic specimens were isolated and identified. The greatest taxonomic diversity was ePublished: 15 June
observed among bivalves, particularly in the families Mytilidae and Cardiidae. Among 2026

the identified macro benthos, the alien species Amphibalanus improvisus was also

recorded. The detection of this species in a brackish and riverine environment indicated . .
ehsanasadisharif@

its high adaptability and habitat expansion potential, which could pose a warning for the gmail.com

structure of benthic communities. Some physico-chemical parameters, including water
temperature, ambient temperature, pH, depth, and transparency, were also measured.
Canonical Correspondence Analysis (CCA) revealed that water temperature and
transparency were the most influential factors affecting the spatial distribution of
dominant families, especially Mytilidae and Cardiidae, across different stations.
Biodiversity was evaluated using Shannon, Simpson, and Pielou’s indices with the aid of
PAST software. The study demonstrates that macro benthic diversity indices are a
suitable tool for ecological monitoring, assessing the biological health of estuary-
influenced rivers, and detecting biological threats such as the presence of alien species.
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