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Colossoma macropomum is one of the most exploited species in all the Amazon region and in the Bolivian rivers. In the Mamoré this species is the most exposed to fishing effort. Previous studies in the Mamoré (Loubens & Panfili, 1997) have been undertaken when fishing pressure over this species was quite low compared to the actual situation. On the other hand, in the Itenez basin a recent work of Reinert and Winter (2000) showed a relatively non-threatened population based on age frequency data. This situation leaded us to conduct a study on life histories and genetic structure of Colossoma macropomum in the Bolivian Amazon, which includes the three main rivers basins (Béni, Mamoré and Itenez). One of the main interests of this work is the comparison of life history traits between different environments (clear or dark waters from the Itenez basin and white waters from the other two basins) and to determine a possible correlation of these factors with the genetic structure observed.

Material and methods 
Population growth parameters have been characterized using the Von Bertalanffy growth curve model (Lt = L∞ (1-e(-K(t-t0))). Basically we determined L∞ (length at infinite age) k (growth coefficient) and t0 (age at length 0), which allowed us to fit log linear curves for each population. The determination of differences between growth curves has been performed using a comparison of regression lines. Age determinations were made with otoliths, which were previously embedded in resin, polished and stained with 1% toluidine blue in EDTA 0,1 M, pH 7.0.
Among all the possible reproductive traits we focused our study mainly in fecundity and age or length at first maturity and reproductive cycle. Fecundities were determined on stage 4 (ripe) females. Oocyte numbers were determined using three ovary samples of approximately 0,25 g. Oocytes have been isolated under a binocular and counted using NIH Image Software. Length at first maturity was determined during reproductive period, using a logistic regression between the percentage of mature fish and consecutive standard length size classes using Statistica 5.0 software package to evaluate the parameters of the following logistic equation, %MF=1(1/exp(-a(L-L50)))). Where %MF represents the percentage of mature females in each size class); a a fitting coefficient (determined by the model); L the standard length class and L50 the length at which 50% of the females are mature (determined by the model).

The age at first maturity (A50) was derived from the L50 value using the corresponding growth curves.
Fish were sampled from 2001 to 2003 with a bi-monthly periodicity in the Mamoré and Itenez basins and more punctually (2 samplings in average during reproductive period) in the Béni basin .
Genetic characterization of the fish was performed using nuclear DNA in the intronic regions using the Exon-Primed-Intron-Crossing (EPIC) technique to delimit the genetic populations.

Results and conclusions
We found significantly different growth curves in the three river basins, and different fecundities between Mamoré and Itenez river basins (Table 1). Since fecundity was positively correlated with standard length and weight, we used the regression lines to compare these parameters between river basins.
Size at first maturity (L50) also varied between males and females and between the three river basins. Age at first maturity (A50) was significantly higher in the Itenez basin reaching 6,1 and 5,5 years for females and males respectively, while in Mamoré and Béni basins the A50 varied only between 3,3 and 4,4 (Table 1). Breeding season started at the maximum of flooding in the three basins. Each female spawned only once a year between October and December.

	River Basin
	L∞ 

(mm)
	k
	
	L50

(mm)
	A50

(Years)
	Relative 

Fecundity

(eggs/g B.W.)

	MAMORÉ
	744
	0,246
	Male

Females
	427

455
	3,4

3,4
	30-160

	ITENEZ
	881
	0,184
	Male

Females
	582

551
	5,5

6,1
	10-85

	BÉNI
	748
	0,276
	Male

Females
	495

562
	3,3

4,4
	N/A


Table 1: Comparison of Von Bertalanffy growth curve parameters (L∞ and k) and reproductive traits (L50, A50 and Relative Fecundity) of Colossoma macropomum in three river basins of the Bolivian Amazon.

EPICS showed a marked genetic structure of C. macropomum between the rivers of the Bolivian Amazon (Figure 1). Three different populations have been characterized: Itenez-Béni-Espéranza-Yata, Mamoré-Isiboro and Béni-Salinas-Manuripi-Cardenas. This structure is correlated with geographic distance following river beads indicating that genetic fluxes are probably maintained by fish migrations within the main river course and not through the flooded plains. 
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Figure 1. Genetic structure of Colossoma macropomum populations in the Bolivian Amazon. 
Life histories and genetic studies showed that C. macropomum populations were structured in the Bolivian Amazon. Nevertheless the relative influence of genetic characteristics and environmental factors on the variations of life history traits cannot be completely outlined in this study and needs further work in order to understand population structure mechanisms. We also found that Isiboro-Mamoré population had a significantly reduced age and size at first maturity since the last study of Loubens and Panfili (1997). This could be an indicator of the increased level of fishing pressure in this area and should be taken into account to elaborate a sustainable use of this species in the Mamoré basin.
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