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Introduction:

Some species of fish occur mainly or exclusively in temporary ponds, but most temporary-pond fish species are recruited from permanent water during heavy rainfall or when streams and rivers overflow their banks. Despite the fact that small streams are intimatelly connected physically, chemically and biologically to their riparian zones (Murphy and Meehan 1991) and that streams can serve as sources of colonization for adjacent ponds, few studies of aquatic communities have explored both streams and temporary ponds. The colonization and aspects of physical environment, such as habitat diversity and physical-chemical gradients, are important in structuring fish communities, and are the main factors that influence the species distribution at a local scale (Tonn and Magnuson 1982, Capone and Kushlan 1991). In this study, we investigated abiotic factors affecting fish assemblages composition in temporary ponds around small forest streams in a central Amazonian rainforest reserve. 

Material and  Methods:

The study was carried in a “terra-firme” humid tropical forest. The Reserva Florestal Adolph Ducke (02°55’ N, 59°59’ W) covers 10.000 hectares. A central plateau divides the stream systems into eastern and western drainage basins. Western streams drain to the Negro River and eastern streams drain to the Amazon River. Information on the fish faunas in the streams, collected by Mendonça (2002), is available in the project data bank. Pools were sampled beside the 28 stretches of streams, which were distributed throughout  the reserve Plots included a 50 meters stretch of length along the stream canal. Plot width corresponded to the widht of the floodplain, and generally did not exceed 40 meters. Each pool was sampled 5 times at intervals of 2 months. The fishes were collected with scoop nets and fish traps in each pond.  

The effects of environmental factors on the fish assemblage structure in temporary ponds were investigated at three different spatial scales: micro-scale (between ponds), meso-scale (between streams [plots]); macro-scale (between drainage basins). The fish assemblage structure was represented by Principal Coordinates Analysis (PcoA) axes. The relations between independent variables and the species composition and richness, were investigated by multivaried multiple regressions. Nested subsets analysis were carried out in the”Nested Temperature Calculator” program (Atmar & Patterson 1995).

Results and discussion:

Were found 18 fish species in the ponds, distributed in six orders and nine families. Of these, 14 had been recorded from stream in Reserva Ducke. Characiformes was the group with highest species richness. Cypridodontiformes, represented by two species of Rivulus had greater abundance, with 51% of 1486 collected individuals. The five more abundant species (Rivulus sp, 42,7%; Pyrrhulina brevis, 13,1%; Copella nigrofasciata, 12,2%; Rivulus compressus, 8,3%; Hyphessobrycon melazonatus, 6%) represented 82.4% of all specimens.

Although the Reserva Ducke streams serve as dispersal routes for the species found in adjacent temporary ponds, there was no relationship between the abundance of species in streams and ponds.

The assemblages had a hierarchical structure (nested subsets) with smaller ponds containing subgroups of the species found in larger ponds. The results suggest that the repeated fish colonization in the ponds is a strong mechanism in the generation and maintenance of the hierarchic structure, due the temporary connections between the ponds and streams during strong rains. Most ponds are acessible to most species during flooding, and three species, Rivulus sp, Rivulus compressus and Pyrrhulina brevis can colonize areas beyond the direct reach of floods by jumping across humid ground.

In micro-scale analysis, the species composition, based on abundance data, was related with the pond area. For presence-absence data, the PCoA axis were related with some structural habitat variables, such as canopy cover average depth of the water and pond permanence. There was no significant relationship between physical-chemical characteristics of the water in the ponds and the fish composition. The number of species per pond was significantly related to pond area, canopy cover and hydroperiod.

In meso-scale analysis, for quantitative data, there was no significant relationship between species composition and abiotic variables. For presence-absence data, fish composition tended to vary with pond area. Species richness was significantly related to pond area and water depth. In a macro-scale, the composition and species richness were similar between drainage basins.

In this study, the pond fish assemblages was related to the structural physical gradients, generally associated with water availability, such as area, depth, hydroperiod, and canopy cover, but had little relationship with chemical characteristics of the water. 
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