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The Biodiversity and Community Structure of the Reef Fishes 

of the Northern Gulf of Aqaba

Eran Brokovich
The northern end of the Gulf of Aqaba is a highly perturbed ecosystem. Hundreds of thousands visitors, diving and snorkelling, have a strong impact on the reef each year (Zakai, 1998). Both industrial development (mariculture, phosphate and oil terminals and the harbour) and tourism (hotels, beaches and marina) are also sources of pollutants. These conditions lead to stress and environmental degradation (Fishelson, 1995; Abelson et al., 1998). Knowledge of the fish community structure in the various reef habitats near Eilat is scarce and tends to include mostly lists of species, disregarding their level in the ecosystem. This research is part of a joint Israel-Jordan project funded by U.S.AID, entitled “Red Sea Marine Peace Park”. This project was established to monitor and preserve the Gulf ecosystem.

The aim of the research was to create a scientific database of the fish communities as a baseline for further research and monitoring. This goal was achieved by: characterising the structure of the fish community and its biodiversity in different habitats from shallow water to a depth of 15 meters; investigating seasonal traits in community structure and indices; and characterising habitat parameters and how they relate to the fish communities.

We carried out a large-scale, quantitative, visual community survey at three sites during different seasons of the year, along a total of 168 transects (2x50m) in five different habitats along the reef (lagoon, reef-flat, fore-reef, moderate and steep slopes). The survey method we developed enabled us to relate a wide variety of fish types of different sizes and behaviour to habitat parameters (cover percentage, substrate rugosity, vertical relief, depth and distance from shore and the fore reef). 

Over 80,800 individuals from 262 species belonging to 51 families were recorded. Most of the fishes recorded were of small body size and many of them were cryptic fish. The largest family (highest no. of species) was the Labridae and the second was the Gobiidae. The Pomacentridae and then the Gobiidae presented the highest number of individuals. The largest trophic group was Zooplanktivorous fishes (about 42% of all fishes). Thirty percent of all the fishes were species living in-between branches of live corals or on their surface. The fore reef was found to be the most complex habitat with the highest coral cover. MDS analysis based on fish abundance, family abundance or guild abundance have shown five groups of fish communities separated in habitats (Fig. 1). Habitats differed also in their community indices (species richness, diversity, evenness and number of individuals). The highest fish abundance and species “richness” were found in the fore-reef, and the lowest, in the lagoon. Highest “diversity” was found in the reef-flat and fore-reef. Highest homogeneity (“evenness”) was shown in the reef-flat and lagoon. Lowest “diversity” and homogeneity were found in both types of slopes (Fig. 2 and 3). Fewer species and less diverse communities were observed in the winter and spring compared to the summer and fall. There was a strong connection between community structure and a characterisation of the habitats. When the rugosity and vertical relief indices were high, and at proximity to the fore reef, more species were recorded. The number of fish was correlated to indices representing habitat complexity and amount of sand. Higher fish diversity is related to low sand coverage. Habitat parameters better relate to indices of trophic guild than to those of the whole fish community. We could classify a certain area and anticipate the general structure of its fish community by creating an ordination using five habitat parameters together (Depth, Vertical relief, % sand, % rock and distance from shore) and comparing it to the fish community MDS (Fig.4). 
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We conclude that the method used is efficient in evaluating reef fish communities. For monitoring purposes, it is enough to survey the 50 most common species in order to get the community structure. Comparisons must be made in the same habitat, preferably in the same site and season. Future work should be devoted to include more habitats, mainly sand areas, relatively unperturbed areas and habitats deeper than 15 meters. Seasonality in the fish community should be further examined to confirm the traits shown in this research based on one year only.
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Fig. � SEQ Fig. \* ARABIC �1�. MDS ordination of similarity between the different transects made from fish abundance. Transects are labeled according to habitat. Stress = 0.09





Fig. 4. PCA ordination of the different transects made from 5 habitat characteristics (Depth, Vertical relief, %s, %r, and Distance from shore). Transects are labeled according to habitat





Fig. 2 a- Average species richness (S) in the different habitats. b- Average number of fishes (N) in the different habitats. c- Average evenness (Hill’s N21’) in the different habitats. 
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Fig. 3. Average diversity (Hill’s N1) in the different habitats. Shown in different seasons due to interaction between habitat and season.
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