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Introduction

Igarapava Dam was built in 1998 on the Grande River (Upper Paraná Basin, Brazil, 20o00’S and 47o45’W) between the Volta Grande (76 km downstream) and Jaguara (46 km upstream) dams. To allow upstream migrant fishes to pass around Igarapava Dam, a vertical-slot fish ladder, 325.0 m long and 17.5 m high, with a 6% slope was built. A fish counting window near the ladder exit allows visual counts of fish as they exit the ladder. We monitored the fish that passed the counting window to evaluate use of the ladder by various fish species.

Methodology

In this study, data was gathered using on-site visual counts from July 2000 to February 2004 and video-image counts similar to Haro & Kynard (1997) from June to September 2003. The on-site visual counts were done for 15 min of each working daylight hour (8:00–17:00 h).  Fish were observed by video system for 24 h/day, 7 days/week. We used an infrared light (Hiebert et al. 2000) to illuminate the viewing area and see fish at night. To determine the species available for passage, we sampled for fish near the ladder entrance with gill nets of variable mesh sizes one night each 3 months beginning in August  2000.

Results and Discussion

We identified 35 fish species at Igarapava Dam: 25 in the fish ladder and 32 in the river. Thus, the ladder passed 71% of the species present.  Six species were long-distance migratory species in the order Siluriformes and Characiformes. Seven species were exotics, most from another Brazilian river basin. Characiformes, Siluriformes and Perciformes were the dominant orders, a common pattern for migratory species in the Neotropical region (Lowe McConnell 1987).  Fish passed in the ladder during all months of the year, but most fish passage (75%) was from October to February, the wet season used by many fishes for migration and spawning. The standard length of fish using the ladder ranged from 4 cm (Bryconamericus stramineus) to 80 cm (Pseudoplatystoma sp.).  Thus, even small fish were able to pass upstream in the ladder. The four species that dominated abundance during video observations (Figure 1) had different patterns of diel passage. Pimelodus maculatus, the most abundant species, was nocturnal and passed almost exclusively at night from 18:00 to 07:00 h with a peak between 1:00–5:00 h. Leporinus octofasciatus, the second most abundant species, was diurnal passing mainly during the day from 6:00 to 18:00 h, with a peak at 16:00–18:00 h. Prochilodus lineatus, the third most abundant species, was nocturnal passing during 18:00–20:00 h, and Schizodon nasutus, the fourth in abundance, had a bimodal peak of passage – dawn and dusk.
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Figure 1. Number of individuals of the main fish species observed by video at the Igarapava fish ladder viewing window during June–September 2003.

Conclusion

The Igarapava fish ladder enabled fish species of diverse lineage that differed greatly for body size and diel movement timing to pass around the dam during upstream migration. Upstream migrations of fishes outside the wet season suggest non-spawning fish on foraging migrations or fish staging for future spawning.  A long-term comprehensive monitoring program of fish passage at Igarapava is necessary to determine the importance of the facility to upstream fish passage and restoration of local fisheries.
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