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Article type: A promising approach for restoring fish stocks is the creation of artificial reefs
Research Article (A.Rs). An important factor in site selection for these reefs is the study of Total

Suspended Solids (TSS) and sedimentation rates, which offers valuable insights
for the future of fish populations in the area. This study focused on three stations,
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ePublished: 25 January 2025 sedimentation rates were observed at the fourth station in the eastern basin
(winter 2023), with a mean of 10.98 (£0.8) g/m?/day, and at the third station in
the western basin (summer 2023), with a mean of 17.34 (£0.92) g/m#day. The
average sedimentation rate in the eastern basin was 12.44 (+1.02) g/m?/day,
while the western basin had a higher average of 15.77 (+0.81) g/mZday,
indicating greater sedimentation in the western basin. The highest sedimentation
rate in the eastern basin was measured at station 5 during the summer of 2023
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Total suspended solids, (76.4%), and the highest rate in the western basin occurred at station 4 in the
Jask, winter of 2023 (86.5%). These sedimentation rates and TSS levels are crucial
Oman Sea. for both the future of settled and mobile aquatic communities (biotic future) and

the longevity of the artificial reefs themselves (abiotic future). In later stages,
these factors will play a key role in determining the success of the A.Rs.
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Introduction

The Cape of Jask, located on a peninsula along the coast of the Gulf of Oman, is bordered by
the Gulf of Oman to the south, west, and north. Various methods are used worldwide to
rehabilitate fish stocks, with one of the primary strategies being the creation of artificial reefs
(A.Rs). These man-made structures develop into natural ecosystems through succession, and
once settled on the sea bed, they trigger a cascade of physical, chemical, hydrological, and
biological changes. The nature and shape of these structures influence these changes both
qualitatively and quantitatively. The construction of A.Rs in areas with heavy sedimentation
should be avoided, as the effects of sedimentation are more pronounced at shallow depths near
the coast. Conversely, low sedimentation rates are crucial for the stability of artificial reefs.
Given the significant role that sedimentation rate and Total Suspended Solids (TSS) play in
identifying suitable sites for A.Rs, this study was conducted to evaluate these factors. The
establishment of A.Rs in the Cape of Jask could provide ideal conditions for restoring fish
stocks, offering substantial economic benefits that would enhance the livelihoods of local
communities and serve as a strong incentive to support this project.

Materials and Methods

The sedimentation rate and TSS were measured in the summer and winter seasons of 2023 at
the eastern and western Cape of Jask. Sediment traps were randomly deployed at each station
at approximate intervals to cover the entire proposed area. To collect dissolved solids from
water samples, dry residues were weighed on filter paper with a 0.45 um diameter. A specific
volume of the water sample was evaporated at a controlled temperature inside a furnace, and
the residual solutes were weighed in the evaporation containers. The amount of solutes was
calculated in mL/g. We followed the standard methods outlined by the American Public Health
Association (APHA, 2005). The final result was the average of three replicates from each
station. Data normalization was conducted using the normal distribution equation and the
Kolmogorov-Smirnov test. Statistical analysis was performed using SPSS version 22 to
compare spatial and temporal variations of the studied parameters, employing one-way analysis
of variance and Tukey’s post hoc test for pairwise comparisons.

Results

The results of the sedimentation rate study at six stations in the Cape of Jask are presented in
Figure 2. Temporal and spatial analysis revealed that the lowest sedimentation rate, with an
average of 10.98 (+0.8) g/m2/day, occurred at the fourth station in the eastern basin during
winter 2023, while the highest sedimentation rate, with an average of 17.34 (x0.92) g/m?/day,
was recorded at the third station in the western basin during summer 2023. In general, the
eastern basin had an average sedimentation rate of 12.44 (£1.02) g/m?/day, compared to 15.77
(x0.81) g/m?/day in the western basin, indicating a higher sedimentation rate in the western
basin. The lowest TSS value, with an average of 25.9 (+0.46) mg/L, was recorded at the fourth
station in the eastern basin during winter 2023, while the highest TSS value, with an average of
36.39 (+0.62) mg/L, was recorded at the third station in the western basin during summer 2023.
The average TSS in the western basin was 34.02 (x0.82) mg/L, while in the eastern basin, it
was 27.54 (£1.02) mg/L. Statistical analysis using one-way ANOVA and Tukey's post hoc test
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showed significant differences in TSS levels both within the stations of each basin and between
the two basins (p < 0.05).

Conclusion

Accurate site selection, proper design, and the use of appropriate materials are critical for
maximizing the effectiveness and long-term stability of artificial reefs (A.Rs). While various
parameters are considered in selecting optimal locations for reef structures, the study of
sedimentation rates, TSS, and water column sediments is crucial. These factors, along with the
potential impact of artificial reefs on sedimentation and TSS in the surrounding environment,
are essential for both biological and economic considerations in site selection. In the Cape of
Jask, areas in the eastern basin are more susceptible to sedimentation than those in the western
basin. However, there is no fixed threshold for sedimentation rate or TSS to determine the ideal
placement of artificial reefs in the waters of the Persian Gulf, Gulf of Oman, or other regions
globally. The stations identified in this study are recommended for artificial reef establishment
based on the variables analyzed in this research.
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