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Abstract

The bioenergetic budget regarding the time of acclimation to different salinities was established for juveniles of Centropomus parallelus. The energy of food consumed (C), faecal loses (F), routine metabolic rate (Rr) and energy incorporated as mass production (P), were determined for groups of fishes acclimated for 15 and 30 days to 5‰, 20‰ and 30‰ salinities. The energy of food consumed was significantly lower at 30‰ for both acclimation periods, in comparison to results of the correspondent periods at other salinities. Energy lost as faeces decreased with salinity in both periods. After 15 days, the routine metabolic energy was lowest at 20‰. On the other hand, after 30 days the highest metabolic demand occurred at this same salinity. Energy incorporation was significantly lower at 30‰ in both periods, in comparison to results of the correspondent periods at other salinities. For 30 days of acclimation, the highest energy incorporation was at 5‰. Similar results were obtained for 15-day period at the same salinity. At 20‰, incorporation decreased significantly in function of periods. Results indicated that 5‰ was the better and stable condition for juvenile of C. parallelus to efficiently drive the energy of food to growth.
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Introduction 

The fat-snook, Centropomus parallelus, is a fish species widely distributed in coastal zones from south Florida to Southeast Brazil (Rivas, 1986), living in estuaries and lagoons, where they feed on small invertebrates and fishes (Figueiredo and Menezes, 1980). Fat-snook have an elevated commercial value, and their high growth rate makes them a suitable species to aquaculture, since fishes can reach up to 500-700 mm of body length (Tucker, 1987; Neidig, et al., 2000). Snook usually spawns near shore and, after hatching, larvae drifts with the currents to the protected estuarine areas (Gilmore et al., 1983; McMichael and Parsons, 1989). Depending on the life stage, fat-snook explores different estuarine habitats, whose salinity ranges from 0 to 30‰, what certainly implies in metabolic constraints (Peterson and Gilmore Jr., 1991; Aliaume et al., 1997; Peters et al., 1998). Many estuarine fishes can cope with the strong salinity gradient, provided that part of metabolic energy is expended with osmoregulatory processes (Moser and Miller, 1994). 

Bioenergetic studies are suitable for the assessment of environmental factors that affect most of the biological functions. Energetic budgets are broadly employed to the management of living marine resources, environmental protection and aquaculture (Karas and Thoresson, 1992; Lesser et al., 1996; MacIsaac, et al., 1997; Lemos et al. 2001). Up to 40% of the energy demands of fishes are spent with metabolism (Du Preez et al., 1990). 

Despite the euryhalinity of fat-snook, data concerning bioenergetic aspects of salinity acclimation are still lacking. The objective of this study was to investigate the energetic budget of juveniles of C. parallelus, at different salinities, according to the model presented by Beamish et al. (1975), C = F + U + R + P, where R = Ra + Rd + Rs (Ra: active metabolism; Rd: Specific Dynamic Action metabolism; Rr: routine metabolism). This indicates that the energy of food consumed by fish (C) is lost as faeces (F), excretion of nitrogenous compound (U), metabolic heat (R), and the remainder retained for growth and reproduction (P). 

Materials and Methods

Juveniles of C. parallelus were collected in Cananéia estuary, South Coast of São Paulo State, Brazil (25º05’S - 47º55’W). The animals were brought to the laboratory of  “Instituto Oceanográfico-USP”, where they were placed in 500L outdoor tanks, and acclimated to the salinities of 5‰, 20‰ and 30‰ for one month. After that, 30 individuals per salinity were weighted (±2g initial weight) and placed in 50L plastic boxes for the acclimation periods of 15 and 30 days, at controlled temperature of 22ºC ±1. Water was renewed daily to prevent the toxicity of metabolites. 

 Food was supplied once a day and consisted of living juveniles of Palemonidae shrimp Macrobrachium sp. Shrimps were offered up to 15% of initial mean weight of fishes, and the remainder, not eaten shrimp, was removed and weighted. Total daily ingestion rate was calculated by differences between weights of shrimp offered and removed. Faeces were also collected and weighted daily. The growth rate of C. parallelus was assessed by differences of the initial and final weight averages of fishes, obtained for both acclimation periods. The energy amount of food consumption (C), faecal loses (F) and incorporated as mass production (P) was measured by the wet combustion method (Karzinkin and Tarkovskaya, 1964) for small samples of shrimp, faeces and fish, which were previously dried at 50ºC and weighted. The amount of metabolic energy was estimated by applying the energetic equivalent 4.64 cal/mlO2 (Brett, 1985) on the routine oxygen consumption rate (Rr) of 48 hours starved juveniles of C. parallelus, measured in sealed respirometric chamber (Rocha et al., in prep.). The remainder energy of the model was considered as a group of the non-measured parameters U, Ra and Rd. The energy of food consumption, faecal losses, metabolic heat and mass production was calculated as calories per day per gram of wet weight of fish (cal/day/g-fish).

Data of each parameter was tested by two-way ANOVA after the confirmation of normality and homogeneity of variance by the t-test. Differences among the salinities were compared by the Newman-Keuls test (Zar, 1996).

Results 

The averages of food ingested, faeces produced and weight increment of juveniles of C. parallelus in different salinities for both acclimation periods are shown on Table 1. The oxygen consumption rate employed to estimate Rr of C. parallelus, is shown on Table 2.
Table 1. Mean values (mg dry-weight/day/g-fish) of food consumption, faeces produced and weight increment of juveniles of C. parallelus, at different salinities and acclimation periods.
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Table 2. Oxygen consumption rate of juveniles of C. parallelus, at different salinities and acclimation period.
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Differences on daily energy consumption (C) of fishes were significant between 5‰ and 30‰, and between 20‰ and 30‰, for both acclimation periods (Fig. 1A). No differences occurred between the acclimation periods. The amount of energy lost as faeces (F) decreased with salinity (Fig. 1B), being significantly lower at 30‰ in both acclimation periods, with no differences between them. The metabolic energy demand (Rr) was significant different between 5‰ and 20‰, and between 20‰ and 30‰, for both periods (Fig. 1C). Significant difference on the metabolic energy demand between the acclimation periods was found at 20‰. After 15 days, the lowest metabolic demand was at 20‰. On the other hand, after 30 days an opposite trend occurred, with the highest metabolic demand at the same salinity.
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Figure 1. (A) Energy of food consumption C; (B) lost as faeces F; (C) routine metabolic demand Rr and (D) mass incorporation P of juveniles of C. parallelus as function of acclimation period and salinity.

Differences of energy incorporated at different salinities (P) were also significant, being the lower values at 30‰, on both acclimation periods (Fig. 1D). The energy incorporated at 20‰ was significantly different between the acclimation periods. After 30 days, P was significantly higher at 5‰, in comparison to the same period at other salinities. The bioenergetic budget established for juveniles of C. parallelus is shown on Table 3. 

Table 3. Bioenergetic budget of juveniles of C. parallelus, as the percentage (%) of energy consumed (%cal/day/g-fish) lost as faeces (F), routine metabolism (Rr), mass incorporated (P) and the remainder estimated as active metabolism Ra, Specific Dynamic Action (Rd) and excretion of nitrogen compound (U).
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Discussion

Many juvenile fish species choose intermediary water salinities of estuaries and coastal lagoons where they find advantageous conditions for their development. Accordingly, substantial energy saved in a favourable isosmotic environment may be driven to growth (Morgan and Iwama, 1991; Soengas et al., 1995; Altinok and Grizzle, 2001). This seems to have occurred to C. parallelus, as the salinity exerted significant and interactive effects on the energy utilization of fishes. At 20‰, the relative high energy incorporated by juvenile fat-snook at the 15 days acclimation period coincided with the low metabolic energy expended. Results obtained by Cardona (2000) showed a better growth performance of juveniles of flathead grey mullet Mugil cephalus associated to the low metabolic rate of fishes acclimated in 5‰ oligohaline water. Physiological responses occur on the osmoregulatory adaptation through the involvement of an active process of Na+ – K+ ATPase enzyme, whose energy expenditure is not well understood, but does not seem to be negligible (Jobling, 1993). An opposite trend occurred for 30 days acclimation period at 20‰ salinity. The elevated metabolic demand may be responsible for the low energy incorporated as mass production that was similar to the correspondent values at 30‰, in both periods. Sampaio and Bianchini (2002) reported a lower growth rate of flounder Paralichthys orbignianus, related to the energetic costs of ionosmotic imbalance of fishes long-term exposed to freshwater. At 30‰, the addictive effects of the lowest food energy intake and the elevated metabolic demand resulted in the lowest growth of juveniles of C. parallelus for both acclimation periods. The costs of ionic regulation may compromise the energy available for growth unless the fish can compensate by increasing its feeding rate (Wootton, 1990). It has been hypothesised that, if the external environment were manipulated to ensure a reduction of metabolic costs of iono-osmoregulation to a minimum, the food utilisation and growth of fish would be improved (Jobling, 1994). In this sense, the relatively high metabolic rate of fishes submitted to 5‰ salinity seems to be compensated by food intake (Tab. 1), resulting in suitable energy incorporation in both acclimation periods. 

Du Preez et al. (1990) proposed a model where: C(100%) = F(10% ±6) + U(4% ±1) + Rr(23% ±13) + Rd(21% ±3) + P(42% ±11). Present results showed that F and Rr of C. parallelus at different acclimation periods and salinities were in accordance to the model above (Tab. 3). On the other hand, P represented 1/3 or less than the 42% proposed by Du Preez for different surf-zone fish species ranging from 400-1500mm body-length. Fishes of the present study were small (50mm body-length) and around 2 or 3 month old, a long time before the first maturation. For these animals, at this life stage, P represents only the somatic growth, so that the high energetic compounds such as lipid reserves related to gonad maturation are not present yet. The remainder 36.03% to 51.84% of food energy consumed in the budget can be attributed to the not measured energy utilized for SDA metabolism, active metabolism and nitrogen excretion. For instance, according to Jobling (1994) the energy lost as excretion after feeding may account up to 15% of the food energy consumed. 

These results indicate that 5‰ salinity seems to be the better condition for juveniles of C. parallelus to be rearing, as fishes, at this life stage and at the experimental conditions, always exhibited a stable and efficient physiological performance. The present study contributes to understand the role of a major environmental factor of estuarine ecosystems that governs the physiology of juvenile C. parallelus.  In addition, better conditions can be achieved to have good results in commercial aquaculture of fat-snook. 
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		Dry weight																		Peso seco

		Salinity		Period		Food consumption				Faeces produced				Weight increment						Salinidade		Periodo		Consumo alimentar				Perdas fecais				Incremento em peso

				(days)																		(dias)

		5‰		15		20.29		±4.22		4,17		±0.74		2.42		±1.81				5‰		15		20,29		±4,22		4,17		±0,74		2,42		±1,81

				30		18.87		±3.09		4,34		±0.85		2.01		±0.39						30		18,87		±3,09		4,34		±0,85		2,01		±0,39

		20‰		15		22.86		±5.22		3,36		±0.91		3.80		±2.19				20‰		15		22,86		±5,22		3,36		±0,91		3,80		±2,19

				30		19.52		±3.84		3,44		±0.60		1.02		±0.12						30		19,52		±3,84		3,44		±0,60		1,02		±0,12

		30‰		15		13.80		±3.40		2,42		±0.74		1.21		±0.65				30‰		15		13,80		±3,40		2,42		±0,74		1,21		±0,65

				30		12.10		±3.30		2,80		±0.80		0.43		±0.20						30		12,10		±3,30		2,80		±0,80		0,43		±0,20

		Salinity		Period		Oxygen consumption														Salinidade		Periodo		Cons. de oxigênio						Excr. de amônia

				(days)				mgO2/g/h														(dias)

		5‰		15				0.308		±0.06										5‰		15				216.09				0.988		0.25

				30				0.261		±0.02												30				182.93		±19,21		0.718		0.11

		20‰		15				0.222		±0.02										20‰		15				155.55		±13,21		0.620		0.11

				30				0.316		±0.05												30				221.43		±35,00		0.504		0.11

		30‰		15				0.282		±0.05										30‰		15				197.19		±35,49		0.358		0.16

				30				0.245		±0.05												30				171.35		±33,08		0.239		0.08
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Plan1

		Dry weight																		Peso seco

		Salinity		Period		Food consumption				Faeces produced				Weight increment						Salinidade		Periodo		Consumo alimentar				Perdas fecais				Incremento em peso

				(days)																		(dias)

		5‰		15		20.29		±4.22		4.17		±0.74		2.42		±1.81				5‰		15		20,29		±4,22		4,17		±0,74		2,42		±1,81

				30		18.87		±3.09		4.34		±0.85		2.01		±0.39						30		18,87		±3,09		4,34		±0,85		2,01		±0,39

		20‰		15		22.86		±5.22		3.36		±0.91		3.80		±2.19				20‰		15		22,86		±5,22		3,36		±0,91		3,80		±2,19

				30		19.52		±3.84		3.44		±0.60		1.02		±0.12						30		19,52		±3,84		3,44		±0,60		1,02		±0,12

		30‰		15		13.80		±3.40		2.42		±0.74		1.21		±0.65				30‰		15		13,80		±3,40		2,42		±0,74		1,21		±0,65

				30		12.10		±3.30		2.80		±0.80		0.43		±0.20						30		12,10		±3,30		2,80		±0,80		0,43		±0,20

		Salinity		Period		Oxygen consumption														Salinidade		Periodo		Cons. de oxigênio						Excr. de amônia

				(days)				mgO2/g/h														(dias)

		5‰		15				0.308		±0.06										5‰		15				216.09				0.988		0.25

				30				0.261		±0.02												30				182.93		±19,21		0.718		0.11

		20‰		15				0.222		±0.02										20‰		15				155.55		±13,21		0.620		0.11

				30				0.316		±0.05												30				221.43		±35,00		0.504		0.11

		30‰		15				0.282		±0.05										30‰		15				197.19		±35,49		0.358		0.16

				30				0.245		±0.05												30				171.35		±33,08		0.239		0.08
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Gráfico2

		5‰		5‰		1.26		1.26		1.45		1.45

		20‰		20‰		1.74		1.74		1.14		1.14
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cal/day/g-fish
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Calalim

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		74.14		15.41		77.16		15.01		70.08		13.43				5‰		74.14		15.41		68.95		11.27

		20‰		83.51		19.07		66.79		13.25		65.75		12.08				20‰		83.51		19.07		71.31		23.34

		30‰		50.41		12.41		53.91		17.08		42.40		10.86				30‰		50.41		12.41		44.21		12.05

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		68.95		11.27		71.00		13.34		68.79		14.76

		20‰		71.31		23.34		66.02		11.57		61.43		13.94

		30‰		44.21		12.05		38.25		6.67		38.28		8.29
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0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calprod

		0		0		15.41		15.41		11.27		11.27

		0		0		19.07		19.07		23.34		23.34

		0		0		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)



CalRr

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		7.08		1.26		7.52		1.51		5.88		1.07				5‰		7.08		1.26		7.37		1.45

		20‰		6.40		1.74		5.88		1.15		5.07		0.89				20‰		6.40		1.74		6.55		1.14

		30‰		4.11		1.07		5.47		1.17		4.23		1.15				30‰		4.11		1.07		4.56		1.30

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		7.37		1.45		7.25		1.70		6.47		1.41

		20‰		6.55		1.14		6.83		1.26		5.30		1.22

		30‰		4.56		1.30		4.16		0.91		3.95		0.66





CalRr

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		1.26		1.26		1.45		1.45

		0		0		1.74		1.74		1.14		1.14

		0		0		1.07		1.07		1.3		1.3



15 days

30 days

Salinity

cal/day/g-fish

(B)



		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)

12.53

10.38

16.5

4.42

6.18

2.18



		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		24.05		18.00		11.76		3.40		9.82		8.16				5‰		12.53		9.37		10.38		2.04

		20‰		24.26		13.97		11.19		6.96		9.09		8.37				20‰		16.50		9.50		4.42		0.50

		30‰		15.51		8.28		10.86		4.88		1.65		0.67				30‰		6.18		3.30		2.18		1.03

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		24.61		4.83		10.71		4.03		10.38		2.33

		20‰		8.32		0.95		8.76		3.27		7.48		4.90

		30‰		6.01		2.84		1.19		1.08		-9.24		5.95





		0		0		0		18		18		3.4		3.4		8.16		8.16

		0		0		0		13.97		13.97		6.96		6.96		8.37		8.37

		0		0		0		8.28		8.28		4.88		4.88		0.67		0.67



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		4.83		4.83		4.03		4.03		2.33		2.33

		0		0		0		0.95		0.95		3.27		3.27		4.9		4.9

		0		0		0		2.84		2.84		1.08		1.08		5.95		5.95



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		9.37		9.37		2.04		2.04

		0		0		9.5		9.5		0.5		0.5

		0		0		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)



		Consumo de oxigênio

				5‰		20‰		30‰

		15 days		216.09		155.55		197.19		42.83		13.21		35.49

		30 days		182.93		221.43		171.35		19.21		36.00		33.08

		cal/dia/g-fish

				5‰		20‰		30‰

		15 days		24.06		17.32		21.96		4.77		1.47		3.95

		30 days		20.37		24.66		19.08		2.14		4.01		3.68





		0		0		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		0		0		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		0		0		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)




_1143546826.xls
Gráfico3

		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(D)

12.53

10.38

16.5

4.42

6.18

2.18



Calalim

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		74.14		15.41		77.16		15.01		70.08		13.43				5‰		74.14		15.41		68.95		11.27

		20‰		83.51		19.07		66.79		13.25		65.75		12.08				20‰		83.51		19.07		71.31		23.34

		30‰		50.41		12.41		53.91		17.08		42.40		10.86				30‰		50.41		12.41		44.21		12.05

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		68.95		11.27		71.00		13.34		68.79		14.76

		20‰		71.31		23.34		66.02		11.57		61.43		13.94

		30‰		44.21		12.05		38.25		6.67		38.28		8.29





Calalim

		0		0		0		15.41		15.41		15.01		15.01		13.43		13.43

		0		0		0		19.07		19.07		13.25		13.25		12.08		12.08

		0		0		0		12.41		12.41		17.08		17.08		10.86		10.86



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calfez

		0		0		0		11.27		11.27		13.34		13.34		14.76		14.76

		0		0		0		23.34		23.34		11.57		11.57		13.94		13.94

		0		0		0		12.05		12.05		6.67		6.67		8.29		8.29



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calprod

		0		0		15.41		15.41		11.27		11.27

		0		0		19.07		19.07		23.34		23.34

		0		0		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)



CalRr

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		7.08		1.26		7.52		1.51		5.88		1.07				5‰		7.08		1.26		7.37		1.45

		20‰		6.40		1.74		5.88		1.15		5.07		0.89				20‰		6.40		1.74		6.55		1.14

		30‰		4.11		1.07		5.47		1.17		4.23		1.15				30‰		4.11		1.07		4.56		1.30

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		7.37		1.45		7.25		1.70		6.47		1.41

		20‰		6.55		1.14		6.83		1.26		5.30		1.22

		30‰		4.56		1.30		4.16		0.91		3.95		0.66





CalRr

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		1.26		1.26		1.45		1.45

		0		0		1.74		1.74		1.14		1.14

		0		0		1.07		1.07		1.3		1.3



15 days

30 days

Salinity

cal/day/g-fish

(B)



		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)

12.53

10.38

16.5

4.42

6.18

2.18



		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		24.05		18.00		11.76		3.40		9.82		8.16				5‰		12.53		9.37		10.38		2.04

		20‰		24.26		13.97		11.19		6.96		9.09		8.37				20‰		16.50		9.50		4.42		0.50

		30‰		15.51		8.28		10.86		4.88		1.65		0.67				30‰		6.18		3.30		2.18		1.03

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		24.61		4.83		10.71		4.03		10.38		2.33

		20‰		8.32		0.95		8.76		3.27		7.48		4.90

		30‰		6.01		2.84		1.19		1.08		-9.24		5.95





		0		0		0		18		18		3.4		3.4		8.16		8.16

		0		0		0		13.97		13.97		6.96		6.96		8.37		8.37

		0		0		0		8.28		8.28		4.88		4.88		0.67		0.67



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		4.83		4.83		4.03		4.03		2.33		2.33

		0		0		0		0.95		0.95		3.27		3.27		4.9		4.9

		0		0		0		2.84		2.84		1.08		1.08		5.95		5.95



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		9.37		9.37		2.04		2.04

		0		0		9.5		9.5		0.5		0.5

		0		0		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)



		Consumo de oxigênio

				5‰		20‰		30‰

		15 days		216.09		155.55		197.19		42.83		13.21		35.49

		30 days		182.93		221.43		171.35		19.21		36.00		33.08

		cal/dia/g-fish

				5‰		20‰		30‰

		15 days		24.06		17.32		21.96		4.77		1.47		3.95

		30 days		20.37		24.66		19.08		2.14		4.01		3.68





		0		0		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		0		0		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		0		0		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)




_1143548388.xls
Calalim

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		74.14		15.41		77.16		15.01		70.08		13.43				5‰		74.14		15.41		68.95		11.27

		20‰		83.51		19.07		66.79		13.25		65.75		12.08				20‰		83.51		19.07		71.31		23.34

		30‰		50.41		12.41		53.91		17.08		42.40		10.86				30‰		50.41		12.41		44.21		12.05

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		68.95		11.27		71.00		13.34		68.79		14.76

		20‰		71.31		23.34		66.02		11.57		61.43		13.94

		30‰		44.21		12.05		38.25		6.67		38.28		8.29





Calalim

		0		0		0		15.41		15.41		15.01		15.01		13.43		13.43

		0		0		0		19.07		19.07		13.25		13.25		12.08		12.08

		0		0		0		12.41		12.41		17.08		17.08		10.86		10.86



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calfez

		0		0		0		11.27		11.27		13.34		13.34		14.76		14.76

		0		0		0		23.34		23.34		11.57		11.57		13.94		13.94

		0		0		0		12.05		12.05		6.67		6.67		8.29		8.29



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calprod

		0		0		15.41		15.41		11.27		11.27

		0		0		19.07		19.07		23.34		23.34

		0		0		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)



CalRr

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		7.08		1.26		7.52		1.51		5.88		1.07				5‰		7.08		1.26		7.37		1.45

		20‰		6.40		1.74		5.88		1.15		5.07		0.89				20‰		6.40		1.74		6.55		1.14

		30‰		4.11		1.07		5.47		1.17		4.23		1.15				30‰		4.11		1.07		4.56		1.30

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		7.37		1.45		7.25		1.70		6.47		1.41

		20‰		6.55		1.14		6.83		1.26		5.30		1.22

		30‰		4.56		1.30		4.16		0.91		3.95		0.66





CalRr

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



tudojunto

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Plan1

		0		0		1.26		1.26		1.45		1.45

		0		0		1.74		1.74		1.14		1.14

		0		0		1.07		1.07		1.3		1.3



15 days

30 days

Salinity

cal/day/g-fish

(B)



		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)

12.53

10.38

16.5

4.42

6.18

2.18



		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		24.05		18.00		11.76		3.40		9.82		8.16				5‰		12.53		9.37		10.38		2.04

		20‰		24.26		13.97		11.19		6.96		9.09		8.37				20‰		16.50		9.50		4.42		0.50

		30‰		15.51		8.28		10.86		4.88		1.65		0.67				30‰		6.18		3.30		2.18		1.03

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		24.61		4.83		10.71		4.03		10.38		2.33

		20‰		8.32		0.95		8.76		3.27		7.48		4.90

		30‰		6.01		2.84		1.19		1.08		-9.24		5.95





		0		0		0		18		18		3.4		3.4		8.16		8.16

		0		0		0		13.97		13.97		6.96		6.96		8.37		8.37

		0		0		0		8.28		8.28		4.88		4.88		0.67		0.67



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		4.83		4.83		4.03		4.03		2.33		2.33

		0		0		0		0.95		0.95		3.27		3.27		4.9		4.9

		0		0		0		2.84		2.84		1.08		1.08		5.95		5.95



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		9.37		9.37		2.04		2.04

		0		0		9.5		9.5		0.5		0.5

		0		0		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)



		Consumo de oxigênio

				5‰		20‰		30‰

		15 days		216.09		155.55		197.19		42.83		13.21		35.49

		30 days		182.93		221.43		171.35		19.21		36.00		33.08

		cal/dia/g-fish

				5‰		20‰		30‰

		15 days		24.06		17.32		21.96		4.77		1.47		3.95

		30 days		20.37		24.66		19.08		2.14		4.01		3.68





		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



				C (100%)=		F (10%+ 6)				U (4%+ 1)				Rr (23%+ 13)				Rd (21%+ 3)				P (42%+ 11)

		15 days

				C				F				U				Rr				Rd				P

		5‰		74.14		15.41		7.08		1.26		2.97		0.74		24.06		4.77		15.57		2.22		12.53		9.37

		20‰		83.51		19.07		6.40		1.74		3.34		0.84		17.32		1.47		17.54		2.51		16.50		9.50

		30‰		50.41		12.41		4.11		1.07		2.02		0.50		21.96		3.95		10.59		1.51		6.18		3.30

		30 days		C				F				U				Rr				Rd				P

		5‰		68.95		11.27		7.37		1.45		2.76		0.69		20.37		2.14		14.48		2.07		10.38		2.04

		20‰		71.31		23.34		6.55		1.14		2.85		0.71		24.66		4.01		14.98		2.14		4.42		0.50

		30‰		44.21		12.05		4.56		1.30		1.77		0.44		19.08		3.68		9.28		1.33		2.18		1.03

		15 days

		C (100%)=		F		Rr		P		Ra; Rd; U

		74.14		9.55		32.46		16.90		41.09

		83.51		7.66		20.74		19.76		51.84

		50.41		8.15		43.56		12.26		36.03

		30 days

		C (100%)=		F		Rr		P		Rd-Ra-U

		68.95		10.69		29.55		15.05		44.71

		71.31		9.19		34.58		6.20		50.04

		44.21		10.31		43.16		4.93		41.59





		F

		Rr

		P

		Ra; Rd; U



9.55%

32.46%

16.90%

41.09%

5‰

9.5495009442

32.4566810927

16.9004585919

41.0933593713



		F

		Rr

		P

		Ra; Rd; U



7.66%

20.74%

19.76%

51.84%

20‰

7.663752844

20.7423298122

19.7581128009

51.835804543



		F

		Rr

		P

		Ra; Rd; U



8.15%

43.56%

12.26%

36.03%

30‰

8.1531442174

43.5612337304

12.2594723269

36.0261497252



		F

		Rr

		P

		Rd-Ra-U



29.55%

10.69%

15.05%

44.71%

5‰

10.6889050036

29.545438727

15.0543872371

44.7112690322



		F

		Rr

		P

		Rd-Ra-U



50.04%

34.58%

9.19%

6.20%

20‰

9.1852475109

34.5788741167

6.19828916

50.0375892124



		F

		Rr

		P

		Rd-Ra-U



30

10.3144085049

43.1603551603

4.9310110835

41.5942252513



		

		Salinity		Period		F		Rr		P		Ra; Rd; U

				(days)

		5‰		15		9.55		32.46		16.90		41.09

				30		10.69		29.55		15.05		44.71

		20‰		15		7.66		20.74		19.76		51.84

				30		9.19		34.58		6.20		50.04

		30‰		15		8.15		43.56		12.26		36.03

				30		10.31		43.16		4.93		41.59






_1143546652.xls
Gráfico4

		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(C)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



Calalim

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		74.14		15.41		77.16		15.01		70.08		13.43				5‰		74.14		15.41		68.95		11.27

		20‰		83.51		19.07		66.79		13.25		65.75		12.08				20‰		83.51		19.07		71.31		23.34

		30‰		50.41		12.41		53.91		17.08		42.40		10.86				30‰		50.41		12.41		44.21		12.05

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		68.95		11.27		71.00		13.34		68.79		14.76

		20‰		71.31		23.34		66.02		11.57		61.43		13.94

		30‰		44.21		12.05		38.25		6.67		38.28		8.29





Calalim

		0		0		0		15.41		15.41		15.01		15.01		13.43		13.43

		0		0		0		19.07		19.07		13.25		13.25		12.08		12.08

		0		0		0		12.41		12.41		17.08		17.08		10.86		10.86



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calfez

		0		0		0		11.27		11.27		13.34		13.34		14.76		14.76

		0		0		0		23.34		23.34		11.57		11.57		13.94		13.94

		0		0		0		12.05		12.05		6.67		6.67		8.29		8.29



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calprod

		0		0		15.41		15.41		11.27		11.27

		0		0		19.07		19.07		23.34		23.34

		0		0		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)



CalRr

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		7.08		1.26		7.52		1.51		5.88		1.07				5‰		7.08		1.26		7.37		1.45

		20‰		6.40		1.74		5.88		1.15		5.07		0.89				20‰		6.40		1.74		6.55		1.14

		30‰		4.11		1.07		5.47		1.17		4.23		1.15				30‰		4.11		1.07		4.56		1.30

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		7.37		1.45		7.25		1.70		6.47		1.41

		20‰		6.55		1.14		6.83		1.26		5.30		1.22

		30‰		4.56		1.30		4.16		0.91		3.95		0.66





CalRr

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		1.26		1.26		1.45		1.45

		0		0		1.74		1.74		1.14		1.14

		0		0		1.07		1.07		1.3		1.3



15 days

30 days

Salinity

cal/day/g-fish

(B)



		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)

12.53

10.38

16.5

4.42

6.18

2.18



		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		24.05		18.00		11.76		3.40		9.82		8.16				5‰		12.53		9.37		10.38		2.04

		20‰		24.26		13.97		11.19		6.96		9.09		8.37				20‰		16.50		9.50		4.42		0.50

		30‰		15.51		8.28		10.86		4.88		1.65		0.67				30‰		6.18		3.30		2.18		1.03

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		24.61		4.83		10.71		4.03		10.38		2.33

		20‰		8.32		0.95		8.76		3.27		7.48		4.90

		30‰		6.01		2.84		1.19		1.08		-9.24		5.95





		0		0		0		18		18		3.4		3.4		8.16		8.16

		0		0		0		13.97		13.97		6.96		6.96		8.37		8.37

		0		0		0		8.28		8.28		4.88		4.88		0.67		0.67



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		4.83		4.83		4.03		4.03		2.33		2.33

		0		0		0		0.95		0.95		3.27		3.27		4.9		4.9

		0		0		0		2.84		2.84		1.08		1.08		5.95		5.95



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		9.37		9.37		2.04		2.04

		0		0		9.5		9.5		0.5		0.5

		0		0		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)



		Consumo de oxigênio

				5‰		20‰		30‰

		15 days		216.09		155.55		197.19		42.83		13.21		35.49

		30 days		182.93		221.43		171.35		19.21		36.00		33.08

		cal/dia/g-fish

				5‰		20‰		30‰

		15 days		24.06		17.32		21.96		4.77		1.47		3.95

		30 days		20.37		24.66		19.08		2.14		4.01		3.68





		0		0		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		0		0		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		0		0		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)




_1143546460.xls
Gráfico1

		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



Calalim

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		74.14		15.41		77.16		15.01		70.08		13.43				5‰		74.14		15.41		68.95		11.27

		20‰		83.51		19.07		66.79		13.25		65.75		12.08				20‰		83.51		19.07		71.31		23.34

		30‰		50.41		12.41		53.91		17.08		42.40		10.86				30‰		50.41		12.41		44.21		12.05

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		68.95		11.27		71.00		13.34		68.79		14.76

		20‰		71.31		23.34		66.02		11.57		61.43		13.94

		30‰		44.21		12.05		38.25		6.67		38.28		8.29





Calalim

		0		0		0		15.41		15.41		15.01		15.01		13.43		13.43

		0		0		0		19.07		19.07		13.25		13.25		12.08		12.08

		0		0		0		12.41		12.41		17.08		17.08		10.86		10.86



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calfez

		0		0		0		11.27		11.27		13.34		13.34		14.76		14.76

		0		0		0		23.34		23.34		11.57		11.57		13.94		13.94

		0		0		0		12.05		12.05		6.67		6.67		8.29		8.29



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



Calprod

		0		0		15.41		15.41		11.27		11.27

		0		0		19.07		19.07		23.34		23.34

		0		0		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)



CalRr

		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		7.08		1.26		7.52		1.51		5.88		1.07				5‰		7.08		1.26		7.37		1.45

		20‰		6.40		1.74		5.88		1.15		5.07		0.89				20‰		6.40		1.74		6.55		1.14

		30‰		4.11		1.07		5.47		1.17		4.23		1.15				30‰		4.11		1.07		4.56		1.30

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		7.37		1.45		7.25		1.70		6.47		1.41

		20‰		6.55		1.14		6.83		1.26		5.30		1.22

		30‰		4.56		1.30		4.16		0.91		3.95		0.66





CalRr

		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		1.45		1.45		1.7		1.7		1.41		1.41

		0		0		0		1.14		1.14		1.26		1.26		1.22		1.22

		0		0		0		1.3		1.3		0.91		0.91		0.66		0.66



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		1.26		1.26		1.45		1.45

		0		0		1.74		1.74		1.14		1.14

		0		0		1.07		1.07		1.3		1.3



15 days

30 days

Salinity

cal/day/g-fish

(B)



		5‰		5‰		15.41		15.41		11.27		11.27

		20‰		20‰		19.07		19.07		23.34		23.34

		30‰		30‰		12.41		12.41		12.05		12.05



15 days

30 days

Salinity

cal/day/g-fish

(A)

74.14

68.95

83.51

71.31

50.41

44.21



		5‰		5‰		9.37		9.37		2.04		2.04

		20‰		20‰		9.5		9.5		0.5		0.5

		30‰		30‰		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)

12.53

10.38

16.5

4.42

6.18

2.18



		5‰		5‰		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		20‰		20‰		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		30‰		30‰		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)

24.0633833621

20.3715800023

17.3219196261

24.6581951326

21.9592179235

19.0811930164



		15 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L								15 days				30 days

		5‰		24.05		18.00		11.76		3.40		9.82		8.16				5‰		12.53		9.37		10.38		2.04

		20‰		24.26		13.97		11.19		6.96		9.09		8.37				20‰		16.50		9.50		4.42		0.50

		30‰		15.51		8.28		10.86		4.88		1.65		0.67				30‰		6.18		3.30		2.18		1.03

		30 dias

				0,00 mg/L				0,10 mg/L				0,25 mg/L

		5‰		24.61		4.83		10.71		4.03		10.38		2.33

		20‰		8.32		0.95		8.76		3.27		7.48		4.90

		30‰		6.01		2.84		1.19		1.08		-9.24		5.95





		0		0		0		18		18		3.4		3.4		8.16		8.16

		0		0		0		13.97		13.97		6.96		6.96		8.37		8.37

		0		0		0		8.28		8.28		4.88		4.88		0.67		0.67



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		0		4.83		4.83		4.03		4.03		2.33		2.33

		0		0		0		0.95		0.95		3.27		3.27		4.9		4.9

		0		0		0		2.84		2.84		1.08		1.08		5.95		5.95



0,00 mg/L

0,10 mg/L

0,25 mg/L

Salinidade

Cal/dia/g-indiv.



		0		0		9.37		9.37		2.04		2.04

		0		0		9.5		9.5		0.5		0.5

		0		0		3.3		3.3		1.03		1.03



15 days

30 days

Salinity

cal/day/g-fish

(C)



		Consumo de oxigênio

				5‰		20‰		30‰

		15 days		216.09		155.55		197.19		42.83		13.21		35.49

		30 days		182.93		221.43		171.35		19.21		36.00		33.08

		cal/dia/g-fish

				5‰		20‰		30‰

		15 days		24.06		17.32		21.96		4.77		1.47		3.95

		30 days		20.37		24.66		19.08		2.14		4.01		3.68





		0		0		4.7701018987		4.7701018987		2.1397493212		2.1397493212

		0		0		1.4706009366		1.4706009366		4.0089495596		4.0089495596

		0		0		3.9526640867		3.9526640867		3.6843345805		3.6843345805



15 days

30 days

Salinity

cal/day/g-fish

(D)




