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Abstract 
Global warming, with increasing temperature and acidification of ocean waters, has inevitable 
consequences for marine life. The aim of this study was to show the simultaneous effect of two 
factors, temperature and pH, on the growth of intertidal gastropods in the Persian Gulf in the 
future. For this purpose, 48 samples of Nerita textilis gastropods of approximately similar size 
and weight were collected in July 1402 in the mangrove forests of Bandar Abbas and transferred 
to the laboratory. Then, initial measurements were made, including the weight, height, length 
and width of the gastropod shells. The samples were kept in 4 tanks (treatments) for 90 days. 
The tank conditions were as follows: Tank 1: ambient temperature (30°C) and ambient pH (2.8), 
Tank 2: ambient temperature (30°C) and lower pH (7.8), Tank 3: higher temperature (34°C) and 
ambient pH (2.8), Tank 4: higher temperature (34°C) and lower pH (7.8). The tanks were 100 
liters and 12 specimens were maintained and cared for in each tank. After the experiment 
period, the measurements were repeated. Then, one-way ANOVA, Krukal-Wallis, two-way 
ANOVA and Tukey's post hoc test were used to analyze the results. Based on the results, it can 
be confirmed that low pH conditions reduced the density of the intertidal Nerita textilis even at 
ambient temperature. Temperature also had a significant effect on the height (height) of the 
Nerita textilis mussel at the end of the experiment. In addition, during the experimental period, 
the weight of mussels in the three tanks decreased significantly under the influence of 
temperature and pH changes. Therefore, the results indicate that the upcoming climate changes 
in the Persian Gulf can significantly affect the growth parameters of the intertidal gastropod 
mussel Nerita textilis. 
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Fig. 1. Geographical location of the sampling sites (latitude 27.187°N and longitude 56.349°E) 
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Fig. 2. Measurement method of shell length (L), width (W), and height (H) in this study 
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 4��.1-  !+F��= N��?� V�� � 4�W ��	� ��, ����R"D?��* L��-�*  Nerita textilis >��"	= -�/?�  �  �?'  ��  
Table 1. The results of height, weight, length, and width of Nerita textilis at the beginning and end of the 
experiment 

 One-way ANOVA Kruskal-Wallis 
Tank1 df MS F p df p 
Width 1 0.22 0.43 0.51 1 0.36 
Length 1 0.30 0.60 0.44 1 0.32 
Weight 1 0.02 0.24 0.62 1 0.50 
Height 1 0.18 0.93 0.93 1 0.33 
Tank 2       
Width 1 0.88 1.79 0.19 1 0.13 
Length 1 0.28 1.24 0.27 1 0.28 
Weight 1 1.45 13.01 0.00 1 0.00 
Height 1 0.28 1.00 0.32 1 0.31 
Tank 3       
Width 1 0.54 1.30 0.26 1 0.54 
Length 1 0.15 0.21 0.64 1 0.52 
Weight 1 0.86 5.53 0.02 1 0.02 
Height 1 0.20 0.87 0.70 1 0.27 
Tank4       
Width 1 0.54 1.30 0.26 1 0.25 
Length 1 0.45 1.22 0.28 1 0.32 
Weight 1 1.26 8.51 0.00 1 0.01 
Height 1 0.70 2.11 0.16 1 0.17 
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 4��.2- � ����R" �J  !+F��= N��?pH V�� � 4�W ��	� ��, �' �"� � D?��* L��-�* Nerita textilis  ��>��"	= -�/?�   
Table 2. The results of the effects of pH and temperature on height, weight, length, and width of Nerita 

textilis at the end of the experiment 
  Two-way ANOVA 

  df mean sq F Value P value 

Height pH 1 0.48 1.87 0.17 

Temperature 1 2.25 8.87 0.00 

pH + Temperature 1 1.68 6.57 0.01 

Length pH 1 0.30 0.68 0.41 

Temperature 1 0.44 1.00 0.32 

pH + Temperature 1 0.00 0.00 0.93 

Width pH 1 0.14 0.32 0.57 

Temperature 1 0.40 0.92 0.34 

pH + Temperature 1 1.40 3.21 0.07 

Weight pH 1 2.17 12.77 0.00 

Temperature 1 0.35 2.07 0.15 

pH + Temperature 1 0.70 4.14 0.04 

  

  

 4��.3- D���R" 4��. ��E" �J  ����R" -� �pH Z��0 ��+"  �"� � >��"	= ���" -�#  
Table 3. Comparing the significant effects of pH and temperature among the experimental tanks based  

Height Length 

Tank 1 Tank 2 Tank 3 Tank 4 Tank 1 Tank 2 Tank 3 Tank 4 

Tank 1 Tank 1 

Tank 2 Tank 2 

Tank 3 Tank 3 

Tank 4 Tank 4 
Width Weight 

Tank 1 Tank 2 Tank 3 Tank 4 Tank 1 Tank 2 Tank 3 Tank 4 

Tank 1 Tank 1 

Tank 2 Tank 2 

Tank 3 Tank 3 

Tank 4 Tank 4 
��E" Bc?O  ��E" D' !"�, r����  � �.  

Red color indicates a significant difference 
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 H��3 - D��I� ����{0L�� -�# -�*Nerita textilis  �?'  �� )`�') >��"	= -�/?�  � (C+��*(  

Figure 3. Images of Nerita textilis specimens at the beginning (right) and end (left) of the experiment 
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