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Introduction
Hydroelectric power dams block the upstream migration of riverine fishes (Agostinho et al., 2005; Antonio et al., 2007; Pelicice et al., 2015) and 
providing a fishway is one of the most common means for mitigating such impacts (Bizzotto et al., 2009). Nevertheless, it is essential that fish 
traffic (i.e., the number of fish that bypass a dam via a fishway) be estimated correctly to evaluate the importance of the fishway to fisheries 
management and conservation. In fishway with water sufficiently clear, estimates of fish traffic can be accomplished by counting fish in video 
images (Haro & Kynard, 1997; Lira et al., 2017). However, this technique is painstaking, time consuming (Travade & Larinier, 2002), and tedious.

The aim of this study was to propose a new method for estimating fish traffic from video images, reducing the amount of time spent counting fish 
recorded in video images by determining the smallest fraction of a given hour needed to accurately estimate the number of fish that pass through 
that hour.

Methods
We conducted our study at the Igarapava Fishway, located on the Grande River, which delineates the border of Minas Gerais and São Paulo, Brazil. 
A clear acrylic window placed at the end of the fishway permits recording of fish with a video image system. This allowed us to determine the 
number of each fish species passing by the acrylic window. All recordings were performed during 46 randomly chosen days between June 2003 and 
May 2004.

We used data collected on the seven most abundant fish species. From the counts of each of species, we determined a simple linear regression 
coefficient (b) from the equation Cd = a + bTx, where Cd represents the daily census of fish on any given day (i.e., number of fishes that passed 
through the fishway on day d) and Tx is the estimate of the censused from the samples (i.e., the number of fish recorded in the first X minutes of 
each hour of day d multiplied by 60 X-1, wherein X ranged from 5 to 60 min in 5-min increments). We then determined b for each value of X and 
analyzed for each species the relationship between b and X in a plot. When b = 1.00, the sample accurately estimates the actual census (Cd). The 
accuracy in the estimate of Cd declines as b becomes further from 1.00.

Results and Discussion
The seven most abundant species considering all video images were Leporinus octofasciatus (N = 4,756), Pimelodus maculatus (4,250), Leporinus 
friderici (1,238), Prochilodus lineatus (645), Piabarchus stramineus (615), Schizodon nasutus (241) and Salminus hilarii (87).

We found four types of relationships between b and X: (1) b varied erratically (e.g., P. stramineus and S. hilarii), (2) b was predominantly > 1.00 
(e.g., P. lineatus), (3) b was relatively constant and close to 1.00 (e.g., L. octofasciatus), and (4) b tended to increase gradually until it reached 1.00 
(e.g., L. friderici, P. maculatus, and S. nasutus). The erratic variation of b suggests non constant fish traffic during any given hour, which may be 
associated with passage of schools, whereas a relatively constant b indicates evenly distributed fish traffic throughout hour.

The first two types of the relationships between b and X do not allow an accurate estimation of Cd with data derived from a fraction of each hour. In 
contrast, the last two types of relationships allow one to estimate Cd accurately based on a fraction of an hour. Assuming that the error of the 
estimate for Cd from the equation is acceptable when 0.90 ? b ? 1.10, then Cd of S. nasutus can be estimated with 50 min of counts, L. friderici 
estimated with 45 min of counts and L. octofasciatus and P. maculatus each estimated with as few as 5 min of counts. On the other hand, if it is 
acceptable to estimate Cd only with 0.95 ? b ? 1.05, then accurate estimates can only be made for L. octofasciatus and P. maculatus with 5 min of 
counts and for L. friderici with 50 min of counts.

Conclusions
It is possible to reduce effort in estimating the number of fish moving past the Igarapava Fishway using the method we developed, but only for 
species that b is close to 1.00 and are relatively constant for any value of X or for species for which the b increases gradually until it reaches 1.00. 
For other species, all individuals must be counted to gain an accurate census. It is likely that the methodology we employed could be applied to 
other fishways to determine if sampling effort can be reduced for censusing fish traffic.

References
Agostinho, A.A., Thomaz, S.M., Gomes, L.C. Conservação da biodiversidade em águas continentais do Brasil. Megadiversidade, 1(1): 70-78, 
2005.

Antonio, R.R., Agostinho, A.A., Pelicice, F.M., Bailly, D., Okada, E.K., Dias, J.H.P. Blockage of migration routes by dam construction: can 
migratory fish find alternative routes? Neotropical Ichthyology, 5(2):177-184, 2007.

XIV Congresso de Ecologia

1



Bizzotto, P.M., Godinho, A.L., Vono, V., Kynard, B., Godinho, H.P. Influence of seasonal, diel, lunar, and other environmental factors on 
upstream fish passage in the Igarapava Fish Ladder, Brazil. Ecology of Freshwater Fish, 18: 461-472, 2009.

Haro, A., Kynard, B. Video Evaluation of passage efficiency of American shad and sea lamprey in a modified ice harbor fishway. North 
American Journal of Fisheries Management, 17:981-987, 1997.

Lira, N.A., Pompeu, P.S., Agostinho, C.S., Agostinho, A.A., Arcifa, M.S., Pelicice, F.M. Fish passages in South America: an overview of studied 
facilities and research effort. Neotropical Ichthyology, 15(2): e160139, 2017.

Pelicice, F.M., Pompeu, P.S., Agostinho, A.A. Large reservoirs as ecological barriers to downstream movements of Neotropical migratory fish
. Fish and Fisheries, 16, 697–715, 2015.

Travade, F., Larinier, M. Monitoring techniques for fishways.fishways: biological basis, design criteria and monitoring. Bull. Fr. Pêche Piscic.
, 364, suppl.: 166-180, 2002.

Acknowledgments
We thank the Companhia Energética de Minas Gerais (CEMIG) and the Fundo Brasileiro para a Biodiversidade (FUNBIO) for the financial 
support; the Consórcio da Usina Hidrelétrica de Igarapava for franking access to the FL.

XIV Congresso de Ecologia

2


