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Fig.1- The catchment area of Shahab River located in the north-west of Asadabad
(taken from Kordian Hamdani, 2016 with some changes).
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Fig. 2- Simplified geological map of the studied area (modified after Eshraghi, 2003).
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Tabel 1- Geographic coordinates of water sampling stations.

Sample no. X Y High (m)
Ag-03-W1  48°01'48.9"E  34°54'40.5"N 1812
Ag-04-W2  48°01'47.4"E  34° 54'39.5"N 1810
NA-22-W3  48°02'30.9"E  34°52'06"N 1781
NA-23-W4  48°02'15.7"E  34°52'07"N 1782
ND-25-W5  48°01'52.9"E  34°52'09.9"N 1772
ND-26-W6  48°02'06.3"E =~ 34°52'13.3"N 1775
ND-27-W7  48°02'03.1"E  34°52'18.2"N 1777
ND-28-W8  48°01'54.3"E  34°52'42.6"N 1775
SK-29-W9  48°01'57.8"E  34°53'00.6"N 1784
SK-30-W10 48°01'55.8"E  34°53'16.4"N 1783
SK-32-W11 48°01'51.0"E  34°53'29.7"N 1785
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Tabel 2- The concentration of elements in running water samples of the studied area.

Sample no. Na Mg K Mn Fe Cu Zn Ca
(ppm) (ppm)  (ppm)  (ppm) (ppm)  (ppm)  (ppm)  (ppm)
Ag-03-W1 16.803 10.708 1.303 0.03 No data Nodata 0.0990 81.03
Ag-04-W2 18.775 10.982 2.705 Nodata Nodata Nodata 0.0601 68.07
NA-22-W3 16.119 12.086 1516 Nodata Nodata Nodata 0.0378 74.76
NA-23-W4 13.022 8.684 1696 Nodata Nodata Nodata 0.0347 56.70
ND-25-W5 54.830 18.092 2.316 Nodata 0.173 Nodata 0.0019 34.29
ND-26-W6 53.040 17.152 2.103 No data 0.151 Nodata 0.0075 39.38
ND-27-W7  58.4625  17.542 3.126 No data 0.159  Nodata 0.0075 33.30
ND-28-W8  23.8075 10.052 1.981 0.10 0.170 Nodata 0.0740 87.79
SK-29-W9  35.1675 9.594 3.509 0.04 0.186 0.053  0.0445 76.68
SK-30-W10  78.520 30.460 4.076 0.048 0.072 Nodata 0.0253 140.54
SK-32-W11 38.1325 14.854 1.817 0.049 0.086 Nodata 0.0062 86.83

Dendrogram using Average Linkage (Between Groups)
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Fig. 4- Cluster diagram of elements present in running waters of the studied area.
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Fig. 5- Scree diagram of the potential of water polluting elements in the study area.
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Fig 6- Three-dimensional diagram of the distribution of main elements in the waters of the
study area.
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Fig. 7- Gastropods living in Shahab River to Nematabad Dam.
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Table 3- The number of gastropods collected from study area.

Sample Peregriana Galba Oxyloma Cernuella Pseudonapaeus
number peregra truncatula dunkeri virgata orculoides
Ag-01-f1 202

Ag-02-f2 238 2 8

Ag-03-f3 2 4

Ag-05-f4 2 125

Ag-06-f5a 1 96 1
Ag-06-f5b 8 65 16
Ag-07-f6 195 12 2 45 2
Ag-08-f7 1 3 50

Ag-09-18 5 11 420 230
Db-10-f9 4 130 6
Db-12-f10 2 23

Db-13-f11 6 12 100

Db-16-f12 108

Db-18-f13 28 180

NA-19-f14a 229

Na-19-f14b 56 6
NA-21-f15 120

NA-24-f16 87

ND-25-f17 82 6

SK-30-f18 1 64

SK-31-f19 6 230

Fig. 8- Pictures of gastropods sampled in the study area. All scales are half millimeters. a-b:
Peregriana peregra (O. F. Miiller, 1774); c-d: Galba truncatula (O. F. Muller, 1774); e-f: Oxyloma
dunkeri (Pfeiffer, 1865); g-h: Cernuella virgata (Da Costa, 1778); i: Pseudonapaeus orculoides (Bank
& Neubert, 2016).
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Abstract

In recent years, assessing surface water quality using biological indices has attracted attention as an

effective and cost-efficient method for environmental monitoring (Ashwani and Anisz, 2008). In this study,
the water quality of the Shahab River and areas leading to the Nematabad Dam, located in the northwest of
Asadabad (Hamadan Province, Iran), was evaluated using geochemical analyses and biological indices.
Biological sampling was conducted at 19 stations along the river, and water samples were collected from 11
stations. Chemical analysis focused on major elements, including calcium, magnesium, sodium, and
potassium, as well as heavy metals such as zinc, iron, and copper. According to the Scree plot, the most
abundant elements in the region’s water were sodium, potassium, magnesium, and manganese, most likely
originating from the geological characteristics of the area. In the biological assessment, over 3,000 gastropod
specimens from five species were identified. The results suggest that gastropods exhibited higher abundance
and diversity upstream of the river and farther from the Nematabad Dam. However, establishing a statistically
significant relationship between water resources and gastropod populations requires further time, studies,
and analyses. Overall, the findings indicate that freshwater gastropods can serve as sensitive bioindicators
for evaluating the quality of aquatic resources (Strong et al., 2008).

Introduction and Objectives:

Freshwater resources are among the most vulnerable natural systems affected by environmental
changes and anthropogenic pressures. Increasing agricultural activities, industrial discharges, and
uncontrolled exploitation of water bodies have led to a progressive decline in surface water quality
across many regions, including western Iran. Traditional water quality assessment techniques that
rely solely on physicochemical parameters may not fully reflect long-term ecological impacts.
Therefore, the combination of biological indicators with geochemical analyses provides a more
comprehensive and accurate evaluation of aquatic ecosystem health. Gastropods, as dominant
benthic macroinvertebrates in freshwater habitats, exhibit wide distribution, high sensitivity to
pollutants, and rapid ecological responses, making them reliable bioindicators for water quality
monitoring. Changes in their abundance and diversity can be used to detect ecological stress,
habitat degradation, and the presence of toxic elements even at sub-lethal concentrations. The
Shahab River, located northwest of Asadabad (Hamadan Province), plays a critical role in
supplying freshwater for domestic and agricultural consumption. However, the watershed is
increasingly exposed to pollution sources, particularly runoff from agricultural lands and industrial
activities, including the downstream impact of the Asadabad steel complex. In addition, the

AN



geological setting of the Sanandaj—Sirjan Zone contributes to natural enrichment of major
dissolved ions, which may influence community structure in freshwater organisms. The present
study aims to evaluate the ecological quality of surface waters in the Shahab River and inflow areas
of the Nematabad Dam using a combined approach: (1) geochemical characterization of major ions
and trace elements, and (2) bioassessment based on gastropod communities. The results provide
essential baseline information for sustainable water resource management of the region.

Materials and Methods

Water and biological sampling were conducted along the Shahab River at downstream and
upstream stations representing variable environmental and habitat conditions. A total of 11 water
samples were collected using one-liter polyethylene bottles previously rinsed with river water. GPS
coordinates and elevation were recorded for each station. In the laboratory, samples were filtered
to remove suspended particles and prepared for chemical analysis. Concentrations of Ca, Mg, Na,
K, Mn, Fe, Cu, and Zn were measured using standard analytical procedures. Statistical techniques
including cluster analysis and Scree plotting were applied to distinguish elemental associations and
their potential geogenic or anthropogenic origins. For bioassessment, 19 stations were selected to
represent varying substrate types, flow regimes, and vegetation cover. Gastropods were collected
from riverbed substrates and among aquatic vegetation along both margins of the river. More than
3000 individuals were examined and identified to species level based on morphological features.
Abundance, distribution, and habitat characteristics were recorded to assess ecological patterns
across the watershed.

Geochemical Findings

Calcium exhibited the highest concentration among major ions in all samples, followed by
moderate levels of sodium and magnesium. Concentrations of potassium and manganese were
lower, while copper and iron were often below detection limits. Elemental grouping indicated two
major clusters:
(1) Na—Mg representing carbonate-derived geogenic input
(2) Mn—Ca associated with lithological variations within the watershed
The Scree plot confirmed significant contributions of Na, K, Mg, and Mn, implying that geological
weathering remains the dominant source of dissolved ions. Although concentrations of trace metals
were generally low, the possibility of gradual contamination from industrial discharges cannot be
excluded due to cumulative environmental effects over time.

Biological findings

Throughout all the sampled stations five recent freshwater gastropod species were identified
Cernuella virgata, Peregriana peregra, Galba truncatula, Oxyloma dunkeri, and Pseudonapaeus
orculoides. Sites with fine silty to clayey substrates, dense aquatic vegetation, and high moisture
represent the highest abundance and diversity, particularly in upper part of the river. In contrast,
stations nearer to Nematabad Dam exhibited low gastropod presence, likely due to coarse sediment
texture, increased flow alteration, and reduced organic content. Spatial variation in community
structure indicated that gastropods are effective biological indicators capable of detecting subtle
ecological stressors not fully reflected in water chemistry alone. The combination of moderate
geochemical conditions and reduced biological diversity in some downstream sections highlights
early stages of ecological pressure that require ongoing monitoring.

Discussion and Conclusion

The findings of this study demonstrate that using multidisciplinary approaches including
geochemical and biological monitoring methods can provide a comprehensive understanding of
water quality and ecosystem health. Although heavy metal concentrations in the water were low,
noticeable changes in gastropod composition and distribution—particularly the minimal diversity
and abundance downstream and near the Nematabad dam—may reflect the effects of human
activities and environmental alterations. As sensitive bioindicators, gastropods show great potential
for water quality assessment and identifying stressed areas. This study underscores the importance
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of continuous monitoring and the integration of biological and chemical data for sustainable water
resource management. Future studies are recommended to employ advanced statistical methods
and temporal sampling to better understand causal relationships and long-term effects.

References

1- Ashwani, A. & Anisz, M., 2008. Strategies for mainstream usage of formal verification. In: Proceedings
of the 45th Annual Design Automation Conference (DAC), pp. 993-998. https://doi:
10.1145/1391469.1391674.

2- Strong, E.E., Gargominy, O., Ponder, W.F. & Bouchet, P., 2008. Global diversity of gastropods
(Gastropoda; Mollusca) in freshwater. Hydrobiologia, 595, pp.149-166. https://doi.org/10.1007/s10750-
007-9220-5.

WY


https://doi.org/10.1007/s10750-007-9220-5
https://doi.org/10.1007/s10750-007-9220-5

