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The largest Neotropical piscivorous cichlids belong to the genera Cichla, known as 'tucunaré' in Brazil, Colombia, Peru and Bolivia, or 'pavones' in Venezuela. Owing to their voracity and tenacity, they are appreciated worldwide as sport-fishes, which has motivated their introduction in several tropical or sub-tropical regions, such as Hawaii, Panama, Puerto Rico, or Florida, frequently at the expense of native species (review in Winemiller 2001). Paradoxically, Cichla species have received little attention in their natural environments. Until recently, most of the available information on Cichla came from introduced or cultivated populations. From little more than ten years, Winemiller and his collaborators started studying the ecology of Cichla species in Venezuela, providing the first detailed researches on wild Cichla populations in Latin America (see for example Jepsen et al., 1997, 1999, Winemiller et al., 1997). However, outside Venezuela, natural populations of Cichla remain poorly studied. Even fewer genetic studies have been carried out so far.

Five Cichla species are formally described in South America, although Kullander and Nijssen (1989) recently suggested the existence of 11 taxa in the genera. These are C. ocellaris, C. temensis, C. orinocensis, C. intermedia and C. monoculus, but Andrade et al. (2001) using mt rRNA (16S) sequencing, showed the existence of C. monoculus and C. temensis hybrids wherever they are found in sympatry in Brazil. In Bolivia, the only known species is referred to as C. monoculus, although it might be a distinct species endemic from Bolivia, smaller and with different meristic characteristics (Kullander, pers. com.; Duponchelle et al., unpublished data). Its taxonomic status and life histories are currently under study. The present work presents the genetic structure of Cichla cf. monoculus in the main rivers of the Bolivian Amazon. 

Material and Methods

186 fishes were analyzed from 10 localities in 6 rivers of the Bolivian Amazon. The length polymorphism of 6 intronic loci was used with the Exon-Primed Intron-Crossing Polymerase Chain Reaction (EPIC-PCR) technique. Amplified loci were resolved by acrylamide gel electrophoresis and sizes ranged from 250 bp to 740 bp. 

Results and Conclusions 

Within the ten sampled sites along the 6 main rivers of Bolivia, 4 very distinct populations of C. cf. monoculus were found (Figure 1). One regroups the individuals sampled in the Yata, “Alto” and “Medio-Itenez” (San Martin
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and San Joaquim). The other populations are located in the Ichilo, Manuripi and Sécuré rivers. Figure 2 illustrates the geographic distribution of these [image: image3.wmf] 
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populations. The comparison of geographic distances (at bird's flight or following the river's course) between sampled sites and the corresponding genetic distances showed that genetic fluxes between populations are made through the main river courses and not through the flooded plains. The most isolated populations are the more geographically distant (Ichilo and Manuripi).

The highest polymorphism was observed in the Yata-Itenez population, which presented two exclusive alleles and possessed all the alleles found in the other populations. This suggested that the Itenez has been a refuge zone or an intermediate step during the colonization of Bolivian rivers by Cichla from the Madeira. The other Bolivian rivers were probably colonized from this "source" population. 


Figure 1: Dendrogram UPGMA based on the genetic distance between the 10 sampled localities in Bolivia. Fst values at the ramifications. Rivers Ichilo, Manuripi (Manu), Sécure, Yata, Alto Itenez, and Medio-Itenez (San Martin [laguna Sala, laguna Larga, laguna Redonda] and San Joaquín).
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Figure 2. Geographic distribution of the 4 populations of Cichla cf. monoculus in the river of the Bolivian Amazon. Each circle is a population. Arrows represent genetic fluxes between populations and their size are proportional to the flux intensity. Number of individuals analyzed per locality between bracket.
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