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Table 1. Mean percentage of cover of biofouling taxa during two monthly periods (May 2015 and May 2016) on
the two surfaces of panels (upper and lower)
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b5 May-July Jul-Sep Sep-Nov Nov-Jan Jan-March March-May
Taxon g ghe  ghe  ghe  ghe ghe  ghe  ghe ghe  ghe ghe ghe
O &9 O =29 O &9 O &9 D) &9 DR &9
Down Up Down Up Down Up Down Up Down Up Down Up
Amphibalanus
improvisus 70.70 38.78 83.83 47.65 87.27 66.26  78.79 1898 6747 2484 7434 4060
Cheilostomata 11.71 8.6 68.28 4282 161.21 13341 3232 525 4.44 2.42 141 0
Ctenostomata 65.66 49.29 46.66 26.26 14.74 2.42 0 0 0 0 949  16.94
Ficopotamus 1.01 0 0.20 0 0.60 0 0 0 0 0 0 0
enigmaticus
Mytilaster lineatus 1.81 0 0 0 0 0 0 0 0 0 0 0
Chlorophyta 0 2.62 0 0.60 0 1313 1171 1898 20.2 206 2727 379
Rhodophyta 1.01 0.20 181 22,02 0 6.68 0 0 0 0 0 5.25
Hydrozoa 0 0 0 0 5.45 5.25 0 0 0 0 0 0
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Because of multilayer accumulation of foulers on the panels, coverage can be well over 100%.
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Table 2. Two-way ANOVA results of percentage of cover, biomass and inorganic-organic ratio of biofoulers (May

2015 and May 2016)
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Sl ye (1u55ke F Sl ye 5255k F Slarye (nSike F
Mean Square Mean Square Mean Square
ole 5 43595.70 53.66* 31.94 217.90* 3.10 14.48*
Month
b 1 36227.97 44.59* 53.14 362.57* 112 5.25*
Surface
ghle 5 1011.08 1.24ns 2.60 18.14* 0.86 0.40ns
MonthxSurface
F 60
Total
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*significant difference at 0.05 probability level; ns: No significant difference.
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Fig. 2. Percentage of cover of biofoulers during two monthly periods (May 2015 and May 2016) on the two surfaces of the panels
(upper and lower)
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Fig. 3. Biofouler total biomass during two monthly periods (May 2015 and May 2016) on the two surfaces of panels (upper and lower).
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Introduction: biofouling is the term applied to the colonization, accumulation and growth of living organisms
on different substrata exposed to an aquatic environment. These structures include natural and artificial
substrates. biofouling communities are both economically and ecologically important and play a basic role in
transferring of energy in food chains and ecosystems functioning. Also, by creating multi-dimensional
substrates these communities provide different habitats for other organisms. From an economic viewpoint, the
colonization by these organisms on ship hulls, boats, aquaculture cages and marine structures such as pipelines
can cause economic losses (Yebra et al., 2004; Schultz et al., 2011). In spite of all this, there is little information
about these communities in the Caspian Sea and there is almost none concerning the Iranian coastline of the
Caspian Sea.

Materials and methods: This study was conducted in May 2015 till May 2016 in Astara Port in order to
investigate the effect of substrate surface on temporal variations in biofouling assemblages. Five replicates of
PVC panels (12x12x0.3 cm) were deployed horizontally at a depth of 1m. The panels were retrieved and
replaced with new series every two months for a period of one year. At each sampling event, the upper and
under sides of the panels were photographed separately and then analyzed using CPCe software (Kohler and
Gill, 2006) for estimating the percentage of cover on each surface. The biomass and inorganic to organic ratio
were calculated using dry and ash weight.

Results and discussion: In total, six major groups including barnacles, bryozoan, algae, polychaete, mussels
and hydroids were identified. Amphibalanus improvisus was the most dominant species in this study and was
observed all year round. Cheilostome and Ctenostome bryozoans were the second most dominant groups.
These two groups mostly provided the temporal variations in studied communities. Two-way ANOVA analysis
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showed that the period of submersion and the surface have a significant effect on percentage of cover, total
biomass and inorganic to organic ratio of fouling communities (p<0.05). Generally, the percentage of cover,
total biomass and inorganic to organic ratio were higher for the under sides of the panels than the upper sides.
The greatest total biomass and inorganic to organic ratio were observed during summer, whereas, the highest
percentage of cover was observed in autumn. The results showed that the upper side of the panels had more
autotrophic species such as algae, while, the under sides mostly consisted of heterotrophic species with calcium
carbonate structures.

Conclusion: Since the shipping industry and human-made marine structures are continuously increasing and
predictions indicate that fouling pressure and its economic costs will also increase as a result of global warming,
the results of this study have implications for management strategies dealing with biofouling issues. Therefore,
more studies in the long-term must be performed to monitor the biofouling communities in this area.

Keywords: biofouling communities, Substrate surface, Caspian Sea, Astara Port.
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