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Introduction

The loss of biodiversity is one of the problems that development might cause. Therefore, it is necessary to create conditions for a sustainable use of the natural resources leading to the maintenance of species richness in present and future. The knowledge of species composition and abundance allows a most direct assessment of fundamental management goals such as maintenance of viable populations and native diversity. 

The objectives of our study were to identify fish species in the Lake Encantada and to determine the traditional knowledge about the local ichthyofauna and its use by the fishermen. 

The Basin of Almada River has a drainage area of 1.545 km2 and 252 km of perimeter and it is located in the Bahia Sate. The main water course is the Almada river with an extension of 138 km. Lake Encantada is formed by a depression in the basin of Almada river. An area of 11.800 ha around the lake was considered as an Environmental Protection Area (APA) in 1993.

The region has an average annual temperature of 24.5(C and a highly seasonal pattern of rainfall, with an annual average of 1935 mm occurring mainly from November to March (Encarnação et al., 2000).

Material and Methods

Monthly samples were obtained with gillnets from 10 p.m. to 6 a.m. between May 2002 and February 2004. Gillnets with a stretched mesh size of 75 to 90 mm and a length of 34 to 61 m were used.  Interviews and observations on food habits and traditional knowledge were made at “Areia” fishermen community.

In the laboratory specimens were sorted, identified, counted, weighed (nearest 0.1 g) and measured (total length). The state of maturity was determined when possible. Species diversity measures were based on the proportional abundance of species. The Shannon information function (H’), the richness (d), and the evenness (J’) indices were calculated according to Magurran (1988) and the species dominance index according to Berger and Parker (1970). 

Results

A total of 09 families comprising 11 fish species was collected during the sampling period (Table 1). Traditional fishermen mainly catch “carpa”, “tilapia” and a few other species.

	Table 1. Fish species from Lake Encantada, Ilhéus.
	

	
	
	

	Scientific name
	Local name
	Family

	Anchoviella sp
	Piaba bocuda
	Engraulidae

	Centropomus paralellus
	Robalo
	Centropomidae

	Centropomus undecimalis
	Cambriaçu
	Centropomidae

	Clarias gariepinus
	Jaú, bagre africano
	Clariidae

	Diapterus rhombeus
	Carapeba
	Gerreidae

	Eugerres brasilianus
	Carapeba
	Gerreidae

	Genidens genidens
	Bagre
	Ariidae

	Myleus micans
	Peixe-galo
	Characidae

	Prochilodus costatus
	Carpa, curimba
	Prochilodontidae

	Rhamdia quelen
	Jundiá
	Heptapteridae 

	Oreochromis niloticus
	Tilapia
	Cichlidae 


Total abundance in number of individuals and weight are in Fig. 1 and 2. 
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Figure 1. Number of individuals by species.

    Prochilodus costatus was the most abundant species in number (46 %) and weight (44 %), followed by Genidens genidens in number (31 %) and O. niloticus in weight (15 %). Prochilodus costatus is caught at sizes between 15 to 36 cm with an average of 27.5 cm. Genidens genidens is caught at lengths varying from 16 to 32 cm, with an average of 22.6 cm. The African catfish Clarias gariepinus, an introduced species, was the largest species caught in the lake, with sizes between 37 to 88 cm and an average of  51.1 cm.
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Figure 2. Total weight by species

Species diversity by sample, measured by Shannon-Wiener index, ranged from 0.578 to 1.606 natural bels per individual. No clear pattern appeared, however higher values were observed during the rainy season. The richness index fluctuated between 0.31 and 1.85. Evenness index reached peaks at different months, and varied from 0.46 to 0.99. Dominance index ranged from 0.53 to 1.00, with an average value of 0.77. The highest values of dominance were observed during the dry season. These low diversity values were related to low richness and high dominance observed as a result of a great abundance of species such as Prochilodus costatus, and Genidens genidens.  

A seasonal diversity pattern was only observed when cumulative samples were considered, with H’ equal to 1.368 and 1.620 natural bels in dry and rainy season, respectively. Both evenness and richness had a similar pattern. Dominance index had an average of 0.81 in dry season and of 0.74 in rainy season. The index of species diversity known by fishermen was equal to 2.84, revealing a high knowledge about the local fish assemblage. 

Discussion

Freshwaters have their own faunas of primary freshwater fishes, being those which have evolved in freshwater and are unable to tolerate brackish water conditions. Of the world total of c. 8500 freshwater species about 93 % are ostariophysian fishes. These fishes include the carps (Cyprinoidei), characins (Characoidei) and catfishes (Siluroidei) of numerous families. Secondary freshwater fishes, species evolved in freshwater but of marine groups and able to withstand brackish waters, include the cichlids so important in the lake faunas of Africa and in Central and South America rivers and lakes (Lowe-McConnell, 1977).  

Given the greater concern and awareness of conservation of aquatic biodiversity, which generally conflict with maximizing the production of a system, knowledge on the effects of an expanding fish with highly selective gears on the fish community structure and diversity is essential both from an ecological and fisheries management point of view. 

The fishery of Lake Encantada is a small-scale fishery. Gillnets are made by the fishermen mostly from monofilament lines obtained from nylon rope. One to two persons work on a canoe. Hook and line and “tarrafa” are used occasionally. The major reason for this has been the low level of technology employed by the traditional fishermen and a lack of storage, distribution, and marketing facilities. The characteristics of the canoes imply that it is mostly a subsistence fishery, whose product is partially sold in Ilhéus.

Margalef (1974) argues that a comparison between the cumulative sample diversity with the average diversity of individual samples can indicates the heterogeneity of the samples. In Lake Encantada, the overall diversity index (1.45 natural bels/individual) was higher than the average diversity (1.18), indicating a high sample heterogeneity. 

Introduction of exotic species can have negative impacts on local ecosystems. These include the introduction of parasites and pathogens, the introduction of “hitchhiker” species, and biological competition with native species, which results ultimately in a loss of biodiversity. Conversely, biological invasions by exotic species can alter the composition and community structure of invaded areas. Biological invaders change ecosystems by differing from native species in resource acquisition and/or resource use efficiency, by altering  the trophic structure of the area invaded, or by altering disturbance frequency and/or intensity.

At least 20 fish species have been introduced in Brazil (Agostinho and Julio Jr., 1996). Our study shows the presence of two introduced species, Oreochromis and Clarias. The introduction of different species popularly known as tilapia have long been reported in Brazil. The first of them might be that of the genus Tilapia in 1953 (Nomura et al., 1972). Many of these species occur now in natural and artificial reservoirs of different river basins in many Brazilian States.

The official occurrence of the African catfish Clarias gariepinus was reported in the River Paraopeba (São Francisco river basin), the River Grande (Paraná river basin), and the River Doce (Doce river basin), three important Brazilian river basins (Alves et al., 1999). More recently the range of its occurrence reached the estuary of Patos Lagoon, in the south of Brazil (Braun et al., 2003). This is the first record in Almada river basin, in the State of Bahia.

The advisability or otherwise of introducing exotic fish species for food raises problems that call for much careful research, for once introduced, exotic fishes are generally impossible to eradicate, and in many cases such introductions have led to extinction of indigenous species. However, the Brazilian fish fauna is still poorly know and only a preliminary list of endangered fish species is available (Rosa & Menezes, 1996). No case of native fish species extinction caused by introduction of species is reported in Brazil. 

As a result of the introduction of these species, and of the price that fish has on the local tourist activity, a cultural change on the food habits of the fishermen from Lake Encantada have been observed, who are consuming proteins coming from other sources but fishing. The food diet of the fishermen families shows an ingestion of fish varying between 11 and 55%, being the tilapia the most consumed fish.    

In most of the examples of intentional or accidental introductions we have no clear evidence of the effects of the introduction on other species, for the most part because we have no adequate baselines of pre-introduction condition for evaluating the impact of introductions. The biology of the species in the Lake Encantada is being studied to determine the effects on its local ichthyofauna. 
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Plan1

				Peso por espécie - Lagoa Encantada

		S		espécie		C0502		P0502		P0602		M0602		T0602		C0602		N0702		N10702		B0702		C0702		N0802		N10802		N0902		N0103		N0403		N0503		I0703		B0703		N0803		U0803		N0903		N1103		N1103		N1103		N1103		P1203		N0104		total (g)		total (kg)		%

		1		Genidens genidens		1340.6		386.8		389.3		370.5		527.4		300.7		519.9				1080.3		835.7		1170.7		1882.8		1866.9		465.8		144.1		434.0		1311.1		773.6		213.7		209.0		177.9		858.0				377.6		136.2		346.2		281.1		16399.9		16.40		8.70

		2		Centropomus paralellus		313.3		401.5				374.0																650.6		7155.8				2248.5		220.1												831.3				135.1		232.2		211.3		114.5		12888.2		12.89		6.84

		3		Clarias gariepinus						1740.0		568.5		1566.8		2969.3		913.1		1308.1				1364.0		4452.7				200.7												5718.8																		20802.0		20.80		11.03

		4		Diapterus rhombeus																																																117.9								117.9		0.12		0.06

		5		Engraulidae		22.8		97.2		32.5						34.3				26.0								427.2		508.0								108.4						33.5		42.4		31.0		210.1				117.9						1691.3		1.69		0.90

		6		Eugerres brasilianus				562.2		381.0		1305.7		455.9				491.2		247.2		287.2		139.2		2693.7		268.3		11065.5		473.6		446.6		309.3		557.3												326.9								465.7		20476.5		20.48		10.86

		7		tilapia				351.4		1101.5		1297.2		620.0		403.8		2421.2				532.6		756.1		6119.7		10510.0				339.5				947.4						417.2								429.1		330.3		966.1		1148.9				28692.0		28.69		15.22

		8		Prochilodus costatus		2133.2		248.0		2559.5		3155.3		5677.3		3380.1		4797.5		6647.2		8360.8		7269.6								1584.3		791.0				4324.8		5537.4		1135.0		3367.5		5550.7		4706.9		2384.1		4412.6		1184.2		1758.0		2030.2		82995.2		83.00		44.02

		9		Centropomus undecimalis																																3592.0																								3592.0		3.59		1.91

		10		Rhamdia quelen																				329.4																																				329.4		0.33		0.17

		11		tilapia c/ mancha																																														351.0										351.0		0.35		0.19

		12		Myleus micans																																																						62.4		62.4		0.06		0.03

		13		beré																																																						122.1		122.1		0.12		0.06

				total		3809.9		2047.1		6203.8		7071.2		8847.4		7088.2		9142.9		8228.5		10260.9		10694.0		14436.8		13738.9		20796.9		2863.2		3630.2		5502.8		6301.6		6311.0		7484.7		3610.0		5771.0		6427.2		3701.2		5373.5		2636.6		3464.4		3076.0				188.52

				espécie		total (kg)

				Genidens genidens		16.40

				Centropomus paralellus		12.89

				Clarias gariepinus		20.80

				Anchoviella sp		1.69

				Eugerres brasilianus		20.48

				Oreochromis niloticus		28.69

				Prochilodus costatus		83.00

				Centropomus undecimalis		3.59
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Plan1

				Número de indivíduos por espécie - Lagoa Encantada

		S		Espécie		C0502		P0502		P0602		M0602		T0602		C0602		N0702		N10702		B0702		C0702		N0802		N10802		N0902		N0103		N0403		N0503		I0703		B0703		N0803		U0803		N0903		N1103		N1103		N1103		N1103		P1203		N0104		Total		%

						mai-02		mai-02		jun-02		jun-02		jun-02		jun-02		jul-02		jul-02		jul-02		jul-02		ago-02		ago-02		set-02		jan-03		abr-03		mai-03		jul-03		jul-03		ago-03		ago-03		set-03		nov-03		nov-03		nov-03		nov-03		dez-03		jan-04

		1		Centropomus paralellus		1		1				2																2						4		1												1				1		1		4		1		19		2.85

		2		Centropomus undecimalis																																1																								1		0.15

		3		Clarias gariepinus				0		3		1		2		4		1		2				2		7				7												2																		31		4.65

		4		Diapterus rhombeus																																																1								1		0.15

		5		Anchoviella sp.		1		3		1						1				1																		4						1		1		1		3				2						19		2.85

		6		Eugerres brasilianus				2		2		5		2				2		1		2		1				2		1		2		2		1		2												2								3		32		4.80

		7		Genidens genidens		15		6		5		4		7		5		7				13		12		15		26		21		6		3		6		14		10		2		2		2		12				5		1		3		4		206		30.88

		8		Myleus micans																																																						1		1		0.15

		9		Prochilodus costatus		7		2		8		10		16		10		12		19		22		22		17		31		26		4		2				10		15		4		10		14		15		6		12		3		4		7		308		46.18

		10		Rhamdia quelen																				1																																				1		0.15

		11		Tilapia				1		3		4		2		1		6				2		2		8		1		2		1				3						1								1		1		3		4				46		6.90

		12		Tilapia c/ mancha																																														1										1		0.15

		13		beré																																																						1		1		0.15

				total		24		15		22		26		29		21		28		23		39		40		47		62		57		13		11		12		30		25		9		13		17		29		13		20		10		15		17		667

				Total de indivíduos por espécie		N				ln (N)

				Prochilodus costatus		308		1		5.73

				Genidens genidens		206		2		5.33

				Oreochromis niloticus		46		3		3.83

				Eugerres brasilianus		32		4		3.47

				Clarias gariepinus		31		5		3.43

				Centropomus paralellus		19		6		2.94

				Anchoviella sp.		19		7		2.94

						1		8		0.00

						1		9		0.00

						1		10		0.00

						1		11		0.00

						1		12		0.00

						1		13		0.00

						Figura 1 - Abundância relativa das espécies de peixes da Lagoa Encantada,  por coleta.
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