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Abstract 

A large population of the blue-green damsel (Chromis viridis Cuvier, 1830) 

inhabits the small embayment encompassing the water inlet of the Third Nuclear 

Power Plant at Nanwan, southern Taiwan (21°57'N, 120°45'E). This damselfish 

mainly feeds on zooplankton. Continuous water flow in the embayment brings in its 

food. The fish spawns yearly round in this area. To study the energy allocation for 

reproduction in the blue-green damsel in this environment, monthly specimen 

collections were made during January 2011 and February 2012, and data on the C/N 

ratio, stable isotopes of 13C, 15N in white muscle, liver and gonad were gathered 

from both sexes for analyses. 

The C/N ratio in female’s gonad was positively related with the gonadal somatic 

index (GSI), while the relationship was negative in the male. Due to that the 13C 

tends to be affected by the C/N ratio in the tissue, calibration of the 13C was made 

(denoted as 13C') according to the corresponding C/N value for further comparisons. 

In the male, both positive and negative values occurred in the difference of 13C' 

between gonad and liver (viz., 13C' in gonad minuses 13C' in liver) and its 

distribution seemed not affected by the GSI, showing that the organic carbon in the 

gonad might not have directly come from the food through the transfer of liver. 

Meanwhile, negative values occurred in the majority of the difference of 15N, and the 

distribution again was not affected by the GSI, showing that the organic nitrogen was 

transferred from liver to gonad for development and the transfer was not governed by 

the size or the developmental stage of the gonad. 

In the female, the difference of 13C' between gonad and liver showed that: for 
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GSI 3, both negative and positive values occurred, where they centered in zero but 

were distributed in the range of about 3‰; for GSI 3, more negative values occurred 

and distributional range was smaller. This might be due to that: despite that both 

undeveloped gonad and discharged ovary bore low GSI, their organic carbons might 

have stemmed from different origins. The undeveloped gonad might bear organic 

carbons with heavier (hence positive values) 13C' signatures. These organic carbons 

were not newly transferred from the liver. By contrast, the discharged gonads 

contained remains of the developed ovary that bore lighter (hence negative values) 

signatures because the organic carbons mainly originated from the liver. The latter 

case also explained sufficiently the situation of GSI 3. In the difference of 15N, 

positive values prevailed, indicating either that the organic nitrogen for the ovary 

development might not come from the liver, or that the liver did not provided the 

gonad with the nutrients newly obtained from the food. 

In the blue-green damsel, the energy demanded for reproduction might have 

eventually come from foods through the transfer of the liver. However, the way of 

energy allocation seemed to differ between sexes. Mechanisms underlying the 

difference are yet to know. At the study area, spawning of this damselfish was 

observed throughout the year. Whether the fish may enhance its reproductive gains 

with the above way of energy allocation remains to be studied. 
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(Roff 1992; Rideout et al. 2005; Jørgensen et al. 2006) 
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(Potts and Wootton 1984 Tytler and Calow 1985)

(Junk 1985; Finstad et al. 2003; Eggleton and Schramm Jr. 2004) 
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(Hoey et al. 2007)

( )

(Pomoxis annularis)

(Bunnell et al. 2007)  
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spawners)

(income spawners)(Drent and Daan 1980 Bonnet et al. 1998) 

(trade-off)

(fitness) (Roff 1992; Stearns 1992; Rocha et al. 2008) 

 

 (Townsend and Calow 1981)

(Allen and 

Wootton 1982a) (David 1983; Dos Santos et al. 2010)

(Gasterosteus 

aculeatus)

(Allen and Wootton 1982b); 

(Poecilia reticulate)

(Reznick 1983)  

(Syvaranta et al. 2006; Wyatt 

et al. 2010) 

15N

3.4(±1.1)‰
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2.1  

 (Chromis viridis Cuvier, 1830) (Pomacentridae)

(Chromis) (

a) ( b)

(Acropora sp.) ( c)

( d)

 

2.2  

2011 1 2012 2 Cole 2007

(aggregation-formation)

14

( e) 6m

(Acropora muricata)

( f) A

6 m B 3~6 

m

A  

2.3  

(standard length)
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(wet body weight) NBF(neutral buffered formalin)

(0.001g)

Bouin’s solution

(-56 2 3 ) -20  

( 0.15 

m 50 m

(-20 ) (plankton sample divider)

( 2 0.3 )  

(Hyslop 1980)  

 

(1989)

 

2.5  

1mg 4  6mm

(Thermal Finnigan Deltaplus Adventage)

1N HCL

2mg 4  

6mm  

CO2

N2  



 

6 

 

X(‰)= (Rsample / Rstd.- 1) × 1000 

Rsample Rstd.

X

Vienna PeeDee Belemnite(V-PDB) N2

UC Davis Stable Isotope Facility 13C 15N

(G-17 USGS-41 glutamic acid) 37.626 47.6 (G-13 bovine 

liver) -21.69 7.72 (G-11 nylon) -27.81 -9.77

: 0.2‰ 0.3‰  

C/N 3.4 13C

Logan et al.(2008) ( 13C  = -1560 

+ 2.427ln(C N) + 13C 13C  = -4.763 + 4.401ln(C N) + 13C)
13C 13C

 

 

2.6  

Bouin’s solution

(dehydration) (clearing)

(infiltration) (embedding) (sectioning) (staining)

(mounting) (1991)

 

1 (dehydration) 30% 50%

70% 80% 90% 1 100% 1 3  

2 (clearing) (xylene)

1 1 1 3

1 100% 1 2  

3 (infiltration)
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1 1 1 1 2

58  

4 (embedding) 58

-20

 

5 (sectioning) ( )

(rotary microtome) 4~5 m

42

 

6 (staining)

(hematoxylin)

( ) (eosin)

 

7 (mounting) (permanent mounting 

medium)

 

2.7  

(arcsin transformation)

(MANOVA multivariate analysis of variance)

 

C/N ratio 13C 15N (ANCOVA

analysis of covariance) C/N ratio 13C
15N 13C
15N GSI HSI p F (

SPSS17.0 ) 
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2011 1 2012 2 308 ( 1)

208 ( 2) 18 ( 3)

A B

10

C/N ratio

5 (2011 1 2 ) ( 4 5)  

3.1  

 

78 3

76.10±17.07% (9.85±11.93%) (0.32±0.97%)  

 

81 1

(72.86±18.07%) (9.73±10.88%) (0.89±7.99%)  

( )

Temora Eucalanus Eucheata (

) (df = 117, F = 2.541, p < 0.001 1)

(df = 104, F = 3.545, p < 0.001)
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3.2  

GSI (gonadosomatic index) 

 

 

2011 1 2012 2 GSI 0.15 ~ 14.83 (

4.69 3.10) 2011 4 2011 10

8.87 6.57( a) 2011 1 2011 6 7 2012 1

1.66 1.06 1.54 1.68  

 

14 GSI 0.20 ~ 17.96 ( 5.04 3.45)

2011 9 10 2011 12 8.96 8.92 7.51

2011 1 2011 6 7 2012 1 1.30

0.84 2.42 1.04 ( b)  

2011 1

6 7 2102 1 2011 6 2012 1

( )

 

HSI (hepatosomatic index) 
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0.41 ~ 2.64 ( 1.24 0.39)

2011 5 10 2012 1

1.45 1.76 1.67

2011 5 2012 1 2011 6 7

2012 1 ( c)  

 

0.51 ~ 6.60 ( 1.85 0.71) 2011

1 5 (2.83) 6 10 (2.40)

( d)

 

MFI (mesenteric fat index) 

 

 

0.00 3.01 ( 0.55

0.61) 2011 2 6  2011 11 2012 2

( e) 5 6
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0.00 4.07 ( 0.26 0.47)

2011 1 8 2012 1 0.66 0.37 0.62

( f)  

3.3 /  (C/N ratio) 

 

 

3.19~5.51( 3.49 0.28) 2011 1 6

2012 1 ( a)

(df = 13 F = 2.038 p = 0.023 2a)

GSI (y = 3.737 - 0.087x + 0.005x2 R2 = 0.145 p 

< 0.001 a) C/N ratio GSI

GSI 8.7

HSI  

3.13~4.01( 3.30 0.14) 2011 8

( b) (df = 13 F = 2.818

p = 0.001 2b) GSI HSI

 (y=3.204+0.073x R2 =0.049 p =0.011 d) C/N ratio HSI

 

3.97~16.88 ( 6.72 2.17) 2012 1

( c) (df = 13 F = 8.990

p < 0.001 2c) GSI HSI

 (y = 3.182 + 2.832x R2 = 0.302 p < 0.001 f) C/N 

ratio HSI  
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3.21~5.34 ( 4.53 0.49) 2011 6 2012

1 2 ( d)

(df = 13 F = 24.6469 p < 0.001 3a)

(df = 1 F = 0.296 p = 0.043) GSI (

a) C/N ratio GSI C/N ratio

GSI

HSI (y = 4.072 + 0.244x R2 = 0.092 p < 0.001

b)  

3.13~4.22 ( 3.31 0.17) 2011 1 2012

1 ( e) ( 3b)

GSI HSI ( c d)  

3.80~14.06 ( 5.52 1.61) 2011 10 2012

1 2 ( f) (df = 13 F 

= 15.834 p < 0.001 3c) (df = 1 F = 8.413

p = 0.004) GSI HSI ( y = 6.519 - 0.182x R2 = 0.158 p < 0.001

e y = 4.597 + 0.490x R2 = 0.034 p = 0.035 f) C/N ratio GSI

HSI C/N ratio

 

3.4  

3.4.1

2011 1 2012 2 132 129

6 7  

13C 15N 13C

2011 3 15N 2011 1 2011

4 2011 9 13C 2011 4 8
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2012 1 15N 2011 1 6

2011 9 13C 2011 2 7

2012 1 2011 5 2011 11 15N

2011 9 2011 4 ( ) Two-way ANCOVA
13C 15N ( 4

5) (p < 0.05) 13C 15N
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13C -20.6‰ ~ -17.2‰ -18.6‰ 0.5‰ 15N

5.1‰ ~ 9.9‰ 7.6‰ 0.9‰  

13C -19.1‰ ~ -17.4‰ -18.0‰ 0.3‰ 15N

8.7‰ ~ 10.5‰ 9.7‰ 0.4  

13C -23.5‰ ~ -16.4‰ -20.1‰ 1.3‰ 15N

6.5‰ ~ 9.8‰ 8.2‰ 0.7‰  

 

13C -21.0‰ ~ -17.6‰ -19.7‰ 0.8‰ 15N

5.8‰ ~ 9.1‰ 8.0‰ 0.7‰  

13C -19.5‰ ~ -17.6‰ -18.1‰ 0.4‰ 15N

8.9‰ ~ 10.2‰ 9.5‰ 0.3‰  

13C -23.1‰ ~ -18.4‰ -20.0‰ 0.9‰ 15N

5.7‰ ~ 9.4‰ 7.6‰ 0.7‰  

13C 15N

( 13C 1.7‰ 1.9‰ 15N 1.8‰ 1.3‰)
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( 13C 7.1‰ 7.7‰ 15N 3.3‰ 3.7‰)

( 13C 3.4‰ 3.4‰ 15N 4.8‰ 3.3‰)

 

3.4.2

13C 13C 15N 13C 13C
15N 15N GSI 13C

13C 13C 15N HSI (p < 0.05

~ )  

13C GSI ( a) GSI 7.69

GSI 7.69 GSI 7.69

GSI 7.69
13C HSI

( b)
13C 15N GSI ( a c)

13C GSI HSI

( a b) GSI=8.27 HSI=2.49
15N HSI=1.56 (

d) 15N GSI ( c)
13C GSI (

a) HSI=2.109

( b) GSI

( c)  

3.4.3 13C

 

-18.02‰ ~ -15.86‰ -17.13‰ 0.46‰

HSI (y = -16.703 -0.888x + 0.394x2 R2 = 0.097 p = 0.001
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b) HSI=1.13 13C  

-18.36‰ ~ -16.96‰ -17.53‰ 0.25‰

GSI (y = -17.571 + 0.041x - 0.005x2 R2 = 0.102 p = 0.001 c)

GSI=4.1 13C  

-18.82‰ ~ -12.88‰ -17.13‰ 1.08‰ HSI

(y = -18.673 + 1.238x R2 = 0.235 p < 0.001 f)
13C HSI  

 

-18.72‰ ~ 16.28‰ -17.61‰ 0.59‰

GSI HSI (GSI y = -17.064 - 0.215x + 0.015x2 R2 = 0.175 p < 

0.001 a GSI=7.17 13C

HSI y = -16.424 - 1.15x + 0.25x2 R2 = 0.064 p = 0.015 b

HSI=2.3 13C )  

-18.25‰ ~ -17.08‰ -17.56‰ 0.23‰

GSI (y = -17.535 - 0.027x + 0.003x2 R2 = 0.071 p = 0.01 c)

GSI=7.17 13C  

-18.83‰ ~ -15.83‰ -17.53‰ 0.62‰

HSI (y = -16.45 – 1.314x + 0.355x2 R2 = 0.092 p = 0.002

f) HSI=1.85 13C  

3.4.4
13C 15N 13C

15N 13C (12C)

(12C) 15N

(14N)  
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13C 5‰

GSI HSI ( a b) 13C GSI

HSI HSI ( e f)

( g h) 15N

GSI HSI

( )  

 

13C GSI 2

5‰ GSI > 2 2‰

5‰ HSI ( a b) 13C

GSI HSI ( e f) 15N GSI

HSI ( a b) 13C

GSI HSI ( c d) 13C

GSI HSI ( g h) 15N GSI

HSI ( c d)  

3.5  

( ) 2011 5

( 1mm 1mm )  

1mm  

2011 12 2012 2 13C -21.68‰ ~ 

-18.59‰ -20.69‰ 0.78‰ 2011 6 10
15N 3.14‰ ~ 8.85‰ 5.70‰

1.38‰ 2011 6 2011 8 9  
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1mm  

2011 1~6 8 10 12 2012 2 13C -21.61‰ 

~ -20.09‰ -20.92‰ 0.55‰ 2011
15N 4.41‰ ~ 7.56‰ 6.02‰

0.76‰ 2011 3 2011 8  

 

2011 2~8 10 2012 2 13C -20.46‰ ~ 

-19.09‰ -20.21‰ 0.86‰ 2011 8 10

2011 3~5 15N 5.84‰ ~ 8.71‰

7.53‰ 0.85‰ 2‰ 2011 3

2011 8  
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2011 1 2012 2

C/N ratio

4.1

32

29

(Sasaki 2001)

(Cole 2007) (

2011 1 6 7 2012 1 ) GSI

( ) GSI

(asynchronous maturation)

GSI

 

4.2 C/N  

C/N ratio C/N

(Waddington and MacArthur 2008) C/N ratio GSI

( a) GSI HSI ( b)

C/N ratio GSI

( c) HSI ( d)

C/N ratio GSI

( e) HSI ( f)

C/N ratio GSI ( a) GSI C/N ratio

HSI ( b)
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C/N GSI HSI

( c d)

C/N ratio GSI ( e) HSI ( f)

 

4.3  

4.3.1

13C 15N (Doucett et al. 1999 Jardine 

et al. 2004) (lipogenesis)
13C

13C 15N

(Jardine et al. 2005)

2‰ (transamination) 15N

(Macko et al. 1986)

(Hobson et al. 1993; Doucett et al. 1999; Jardine et al. 2004) 15N

 

(Perga and Gerdeaux 2005)
13C 15N  

4.3.2
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(Jonsson et al. 1991)

C/N  

 

13C 13C 2‰

2‰ 13C
13C

13C GSI

( e)

HSI ( f)
13C

( g h)

 

15N ( a b)

( c d)

(Peterson et al. 1993

Pinnegar and Polunin 1999 Johnson et al. 2002 Bunn et al. 2003 Jardine et al. 

2005)  

13C GSI 3 3‰

GSI >3 ( e)

GSI

—

 

15N ( a b)
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1. Temora         Scale = 1.0mm       2. Eucalanus      Scale = 1.0mm   
 

3. Eucheata       Scale = 0.5mm        4. Chaetognatha   Scale = 1.0mm 

5. Fish           Scale = 1.0mm        6. Shrimp         Scale = 1.0mm 
 

      

7. Algae         Scale = 0.5mm        8.Fish eggs          Scale = 1.0mm 
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(a)2012 1 (GSI=0.485)  (b)2011 6 (GSI=0.304) 
( (spermatozoa) ) 
 

 
(c)2011 1 (GSI=0.147)  (d)2011 1 (GSI=0.176) 
( (secondary spermatocyte) ) 
 

 
(e)2011 1 (GSI=0.54)  (f)2011 6 (GSI=0.595) 

 

 
(a)2012 1 (b)2011 6  
(c)2011 1 (d)2011 1  
(e)2011 1 (f)2011 6  
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(a) Gonad - Liver difference
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1 (MANOVA ) 
     (a) (b)  
 
(a) 

Effect Wilk’s 
Lambda F Hypothesis 

df Error df p 

Intercept 0.027 216.119 9 53 <0.001 
Month 0.017 2.541 117 409.610 <0.001 

(b) 

Effect Wilk’s 
Lambda F Hypothesis 

df Error df p 

Intercept 0.037 192.622 8 59 <0.001 
Month 0.013 3.545 104 417.268 <0.001 
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2 C/N ratio (ANCOVA)
(a) (b) (c)  
 

(a) 
Effect SS df MS F p 
Intercept 10.785 1 10.785 148.892 <0.001 
SL 0.085 1 0.085 1.171 0.281 
Month 1.919 13 0.148 2.038 0.023 
Error 8.475 117 0.072   

(b) 
Effect SS df MS F p 
Intercept 10.948 1 10.948 667.951 <0.001 
SL 0.006 1 0.006 0.364 0.548 
Month 0.602 13 0.046 2.818 0.001 
Error 1.918 117 0.016   

(c) 
Effect SS df MS F p 
Intercept 24.223 1 24.223 9.299 0.003 
SL 3.841 1 3.841 1.474 0.227 
Month 304.445 13 23.419 8.990 <0.001 
Error 304.792 117 2.605   



 

51 

 

3 C/N ratio (ANCOVA)  
(a) (b) (c)  
 

(a) 
Effect SS df MS F p 
Intercept 18.637 1 18.637 263.314 <0.001 
SL 0.296 1 0.296 4.187 0.043 
Month 22.514 13 1.732 24.469 <0.001 
Error 8.069 114 0.071   

(b) 
Effect SS df MS F p 
Intercept 8.789 1 8.789 297.211 <0.001 
SL 0.042 1 0.042 1.422 0.235 
Month 0.482 13 0.037 1.253 0.252 
Error 3.371 114 0.030   

(c) 
Effect SS df MS F p 
Intercept 53.668 1 53.668 59.606 <0.001 
SL 7.575 1 7.575 8.413 0.004 
Month 205.843 13 15.834 17.586 <0.001 
Error 102.644 114 0.900   
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4 13C 15N (ANCOVA
) 

 
(a) 13C 
Effect SS df MS F p 
Intercept 400.838 1 400.838 3727.291 <0.001 
SL 0.895 1 0.895 8.327 0.005 
Month 25.360 13 1.951 18.140 <0.001 
Error 12.582 117 0.108   
 
(b) 15N 
Effect SS df MS F p 
Intercept 25.559 1 25.559 153.275 <0.001 
SL 7.287 1 7.287 43.698 <0.001 
Month 68.525 13 5.271 31.611 <0.001 
Error 19.510 117 0.167   
 
(c) 13C 
Effect SS df MS F p 
Intercept 392.044 1 392.044 6346.681 <0.001 
SL 1.749 1 1.749 28.318 <0.001 
Month 5.444 13 0.419 6.780 <0.001 
Error 7.227 117 0.062   
 
(d) 15N 
Effect SS df MS F p 
Intercept 58.251 1 58.251 911.538 <0.001 
SL 5.476 1 5.476 85.693 <0.001 
Month 3.616 13 0.278 4.353 <0.001 
Error 7.477 117 0.064   
 
(e) 13C 
Effect SS df MS F p 
Intercept 567.583 1 567.583 780.685 <0.001 
SL 10.246 1 10.246 14.093 <0.001 
Month 138.754 13 10.673 14.681 <0.001 
Error 85.062 117 0.727   
 
(f) 15N 
Effect SS df MS F p 
Intercept 39.652 1 39.651 315.717 <0.001 
SL 4.569 1 4.569 36.379 <0.001 
Month 42.890 13 3.299 26.271 <0.001 
Error 14.694 117 0.126   
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5 13C 15N (ANCOVA  
) 

(a) 13C
Effect SS df MS F p 
Intercept 303.649 1 303.649 2227.883 <0.001 
SL 1.000 1 1.000 7.340 0.008 
Month 63.752 13 4.904 35.981 <0.001 
Error 15.538 114 0.136   

(b) 15N
Effect SS df MS F p 
Intercept 35.675 1 35.675 649.888 <0.001 
SL 0.439 1 0.439 7.993 0.006 
Month 51.625 13 3.971 72.342 <0.001 
Error 6.258 114 0.055   

(c) 13C
Effect SS df MS F p 
Intercept 265.251 1 265.251 2795.781 <0.001 
SL 1.490 1 1.490 15.701 <0.001 
Month 5.085 13 0.391 4.123 <0.001 
Error 10.816 114 0.095   

(d) 15N
Effect SS df MS F p 
Intercept 51.882 1 51.882 1176.055 <0.001 
SL 0.582 1 0.582 13.188 <0.001 
Month 4.088 13 0.314 7.128 <0.001 
Error 5.029 114 0.044   

(e) 13C
Effect SS df MS F p 
Intercept 358.413 1 358.413 1460.397 <0.001 
SL 4.924 1 4.924 20.062 <0.001 
Month 62.702 13 4.823 19.653 <0.001 
Error 27.978 114 0.245   

(f) 15N
Effect SS df MS F p 
Intercept 31.263 1 31.263 273.033 <0.001 
SL 0.610 1 0.61 5.326 0.023 
Month 37.569 13 2.890 25.239 <0.001 
Error 13.053 114 0.115   
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1
(GSI HSI MFI) (±SD) 

Month Number of 
specimen 

Wet 
body 
weight(
g) 

Body 
length 
(cm, FL) 

Liver 
weight 
(g) 

Gonad 
weight 
(g) 

Fat 
weight 
(g) 

GSI HSI MFI 

2011.01 8 11.35
8.17 

6.18
1.27 

0.12
0.11 

0.19
0.23 

0.05
0.03 

1.66
1.55 

1.01
0.38 

0.46
0.25 

2011.02 30 19.56
4.99 

7.70
0.76 

0.19
0.07 

1.15
0.44 

0.18
0.13 

5.81
2.14 

0.94
0.19 

0.81
0.51 

2011.03 21 19.29
6.62 

7.58
1.00 

0.28
0.11 

0.63
0.32 

0.14
0.11 

3.10
1.42 

1.45
0.24 

0.57
0.48 

2011.04 19 21.10
5.17 

7.87
0.71 

0.24
0.08 

1.80
0.48 

0.10
0.10 

8.87
2.63 

1.11
0.19 

0.44
0.41 

2011.05 27 17.65
7.61 

7.27
1.26 

0.31
0.14 

1.42
0.81 

0.06
0.13 

7.89
3.37 

1.72
0.25 

0.31
0.55 

2011.06 18 13.00
6.09 

6.88
1.06 

0.14
0.08 

0.14
0.12 

0.01
0.01 

1.06
0.74 

1.07
0.39 

0.07
0.10 

2011.07 20 16.55
4.37 

7.34
0.67 

0.21
0.06 

0.25
0.09 

0.02
0.02 

1.54
0.44 

1.32
0.27 

0.14
0.14 

2011.08 30 13.13
4.62 

6.81
0.76 

0.13
0.05 

0.77
0.46 

0.07
0.05 

5.72
2.49 

1.03
0.23 

0.66
0.51 

2011.09 26 19.89
2.96 

7.82
0.52 

0.25
0.06 

0.94
0.34 

0.06
0.10 

5.02
2.48 

1.27
0.22 

0.32
0.49 

2011.10 17 18.11
5.28 

7.36
0.70 

0.33
0.16 

1.15
0.43 

0.08
0.09 

6.57
2.67 

1.76
0.47 

0.47
0.60 

2011.11 22 16.76
5.30 

7.51
0.79 

0.16
0.06 

0.87
0.42 

0.02
0.03 

5.03
2.31 

0.94
0.22 

0.17
0.29 

2011.12 28 15.84
3.39 

7.37
0.56 

0.17
0.05 

0.54
0.22 

0.11
0.12 

3.55
1.59 

1.09
0.18 

0.77
0.78 

2012.01 19 17.02
5.16 

7.36
0.79 

0.29
0.13 

0.30
0.23 

0.15
0.1. 

168
1.09 

1.67
0.44 

0.92
0.73 

2012.02 23 18.03
4.01 

7.61
0.59 

0.20
0.06 

0.80
0.39 

0.22
0.13 

4.55
2.63 

1.12
0.23 

1.24
0.70 
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2
(GSI HSI MFI) (±SD) 

Month Number of 
specimen 

Wet 
body 
weight(
g) 

Body 
length 
(cm, FL) 

Liver 
weight 
(g) 

Gonad 
weight 
(g) 

Fat 
weight 
(g) 

GSI HSI MFI 

2011.01 11 11.33
6.85 

6.39
1.20 

0.17
0.13 

0.18
0.16 

0.07
0.10 

1.30
0.70 

1.38
0.41 

0.66
0.75 

2011.02 18 15.96
5.24 

7.24
0.82 

0.32
0.11 

0.98
0.54 

0.07
0.07 

5.60
2.23 

1.96
0.35 

0.47
0.50 

2011.03 18 17.14
5.84 

7.48
0.94 

0.39
0.15 

0.75
0.38 

0.04
0.04 

4.15
1.45 

2.26
0.37 

0.29
0.42 

2011.04 11 15.68
3.61 

7.32
0.52 

0.35
0.09 

0.95
0.34 

0.01
0.02 

5.99
1.27 

2.25
0.45 

0.10
0.15 

2011.05 16 15.72
5.32 

7.11
0.77 

0.46
0.20 

1.14
0.51 

0.01
0.02 

7.02
1.39 

2.83
0.53 

0.13
0.19 

2011.06 17 11.35
4.02 

6.78
0.70 

0.15
0.12 

0.10
0.05 

0.01
0.01 

0.84
0.26 

1.35
1.37 

0.07
0.12 

2011.07 9 14.64
4.06 

7.09
0.78 

0.31
0.11 

0.37
0.19 

0.01
0.01 

2.42
0.94 

2.04
0.29 

0.06
0.05 

2011.08 8 10.97
4.47 

6.51
0.78 

0.14
0.07 

0.89
0.71 

0.03
0.04 

7.16
3.56 

1.29
0.19 

0.37
0.43 

2011.09 16 12.61
2.87 

6.66
0.52 

0.24
0.07 

1.16
0.40 

0.03
0.03 

8.96
1.65 

1.88
0.35 

0.23
0.20 

2011.10 18 15.69
4.93 

7.06
0.66 

0.38
0.14 

1.40
0.50 

0.02
0.02 

8.92
1.34 

2.40
0.38 

0.13
0.18 

2011.11 14 15.11
4.63 

7.22
0.66 

0.19
0.06 

0.79
1.21 

0.01
0.03 

4.48
4.84 

1.26
0.23 

0.06
0.21 

2011.12 15 15.77
3.31 

7.39
0.83 

0.23
0.10 

1.22
0.53 

0.01
0.01 

7.51
2.61 

1.45
0.52 

0.04
0.09 

2012.01 17 13.52
2.74 

6.94
0.49 

0.25
0.10 

0.14
0.07 

0.07
0.12 

1.04
0.35 

1.78
0.43 

0.62
0.10 

2012.02 20 16.30
2.87 

7.37
0.47 

0.24
0.07 

0.74
0.55 

0.06
0.07 

4.51
3.18 

1.49
0.42 

0.41
0.46 
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3
(GSI HSI MFI) *
Month Area Wet 

body 
weight 
(g) 

Body 
length 
(cm,FL) 

Liver 
weight 
(g) 

Gonad 
weight 
(g) 

Fat 
weight 
(g) 

GSI HSI MFI 

2011.01 A 5.350 5.300 0.060 0.030 0.010 0.561 1.121 0.187 
2011.03 A NA 6.700 0.250 0.360 0.010 NA NA NA 
2011.03 A 4.850 5.230 0.070 0.020 0.000 0.412 1.443 0.000 
2011.05 A 3.310 4.550 0.04 0.020 0.000 0.6042 1.208 0.000 
2011.07 A 3.243 4.650 0.058 0.000 0.000 0.000 1.788 0.000 
2011.07 A 2.576 3.955 0.040 0.009 0.000 0.349 1.553 0.000 
2011.07 A 2.964 4.400 0.044 0.000 0.000 0.000 1.484 0.000 
2011.07 A 2.543 4.080 0.044 0.006 0.000 0.236 1.730 0.000 
2011.07 A 2.626 4.170 0.014 0.000 0.000 0.000 0.533 0.000 
2011.08 A 4.563 5.000 0.046 0.004 0.008 0.088 1.008 0.175 
2011.08 A 2.536 4.120 0.026 NA 0.003 0.000 1.025 0.118 
2011.08 B NA 8.380 0.323 0.993 0.000 NA NA NA 
2011.10  A 4.891 5.270 0.054 NA 0.003 NA NA 0.061 
2011.11 A 5.980 5.480 0.093 0.050 0.035 0.836 1.555 0.585 
2011.11 A 4.971 4.950 0.048 0.023 0.043 0.463 0.966 0.865 
2011.12 A 12.319 7.020 0.452 NA 0.055 NA 3.669 0.446 
2012.01 B 9.081 6.110 0.120 0.043 0.008 0.474 1.321 0.088 
2012.01 B 14.409 7.830 0.244 NA 0.147 NA 1.693 1.020 

*NA data are not available
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4
Month Area copepod chaetognatha egg algae fish shrimp polychaeta isopod scale

2011.01 A 80.46 19.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 80.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 85.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 75.03 21.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 49.23 1.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 57.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 50.00 25.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 44.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 51.13 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 90.91 9.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 68.18 4.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 B 45.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.03 B 74.80 3.15 0.00 0.00 1.57 3.94 0.00 0.00 0.00
2011.03 B 75.89 6.38 0.00 0.00 1.77 2.48 0.00 0.00 0.00
2011.03 B 65.57 5.74 0.00 0.00 0.82 3.28 0.00 0.00 0.00
2011.03 B 47.73 9.09 0.00 0.00 5.30 6.06 0.00 0.00 0.00
2011.03 B 62.64 17.24 0.00 0.00 1.15 1.72 0.00 0.00 0.00
2011.04 B 93.26 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.04 B 83.82 1.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.04 B 85.96 0.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.04 B 90.96 1.03 0.00 0.00 0.00 0.00 0.78 0.00 0.00
2011.04 B 82.31 9.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.05 A 92.98 4.75 0.00 0.30 0.00 0.40 0.00 0.00 0.00
2011.05 A 97.84 0.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.05 B 77.88 19.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.05 B 53.38 27.76 0.00 0.00 1.78 0.00 0.00 0.00 0.00
2011.05 B 74.91 4.32 0.00 0.48 0.12 0.00 0.00 0.00 0.00
2011.05 B 71.15 27.20 0.00 0.00 0.00 0.27 0.00 0.00 0.00
2011.06 A 74.53 3.31 0.00 0.21 0.00 1.66 0.41 0.00 0.00
2011.06 A 70.40 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00
2011.06 B 67.95 3.09 0.00 0.77 0.00 0.39 0.00 0.00 0.00
2011.06 B 93.41 5.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.06 B 94.82 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.07 A 96.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.07 A 48.18 33.58 0.00 0.00 0.00 0.73 0.00 0.00 0.00
2011.07 A 88.24 9.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.07 A 96.48 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.07 B 95.93 3.25 0.00 0.81 0.00 0.00 0.00 0.00 0.00
2011.08 B 97.24 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 85.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 75.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 77.75 0.65 0.00 0.16 0.32 0.39 0.00 0.00 0.00
2011.08 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 90.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 B 74.34 23.98 0.00 0.00 0.00 0.08 0.00 0.00 0.00
2011.09 B 97.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 B 48.48 29.09 0.00 0.00 0.00 0.00 0.00 0.61 0.00
2011.09 B 96.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 B 94.12 2.94 0.00 0.00 0.59 0.00 0.00 0.00 0.00
2011.10 B 79.49 18.34 0.00 0.00 0.64 0.00 0.00 0.00 0.00
2011.10 B 98.67 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 B 92.59 0.62 0.00 0.00 4.32 0.00 0.00 0.00 0.00
2011.11 A 89.02 7.99 0.29 0.14 0.00 0.00 0.00 0.00 0.29
2011.11 A 46.21 52.17 0.00 0.00 0.00 0.12 0.00 0.00 0.00
2011.11 A 77.32 16.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00

 



 

58 

 

 
2011.11 A 85.00 13.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.11 B 70.00 15.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 44.44 11.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 74.07 18.52 0.00 1.23 0.00 0.00 0.00 0.00 0.00
2011.12 B 54.29 22.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 64.86 5.41 2.70 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 57.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 A 81.03 15.52 0.00 0.00 0.00 0.43 0.00 0.00 0.00
2012.01 A 43.43 48.00 0.00 0.00 0.00 0.57 0.00 0.00 0.00
2012.01 A 57.62 35.76 0.00 0.00 0.00 0.66 0.00 0.00 0.00
2012.01 A 76.92 21.74 0.00 0.00 0.00 0.33 0.33 0.00 0.67
2012.01 B 72.61 12.45 0.00 2.07 0.00 0.41 0.00 0.00 0.00
2012.02 A 66.67 8.89 11.11 0.00 0.00 0.00 0.00 0.00 0.00
2012.02 A 73.33 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.02 A 79.21 15.84 0.99 0.00 0.00 0.00 0.00 0.00 0.00
2012.02 A 61.11 30.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.02 A 95.24 0.00 0.00 4.76 0.00 0.00 0.00 0.00 0.00

Mean 73.17 9.47 0.19 0.14 0.24 0.31 0.03 0.01 0.01
STD 22.29 11.85 1.29 0.61 0.84 0.95 0.14 0.07 0.08
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5
Month Area copepod chaetognatha egg algae fish shrimp polychaeta isopod scale

2011.01 A 82.43 14.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 73.02 25.40 1.59 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 55.39 34.90 1.37 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 88.89 11.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 88.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 75.00 10.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 90.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 84.21 15.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.01 A 75.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 93.81 0.00 0.00 6.19 0.00 0.00 0.00 0.00 0.00
2011.02 A 30.19 1.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 93.75 5.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 37.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 34.57 6.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 92.31 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 36.36 9.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 44.44 3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 A 66.67 6.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.02 B 30.77 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.03 A 58.28 12.27 0.00 0.00 4.29 3.68 0.00 0.00 0.00
2011.03 A 53.03 4.55 0.00 0.00 0.00 4.55 0.00 0.00 0.00
2011.03 A 58.42 13.86 0.00 0.00 0.00 2.97 0.00 0.00 0.00
2011.03 A 60.54 6.12 0.00 0.00 4.76 4.76 0.00 0.00 0.00
2011.03 A 65.35 1.98 0.00 0.00 13.86 1.98 0.00 0.00 0.00
2011.04 A 73.68 1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.04 A 76.36 1.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.04 B 62.63 26.29 0.00 0.00 0.26 0.00 0.00 0.00 0.00
2011.04 B 74.92 14.33 0.00 0.00 0.33 0.65 0.00 0.00 0.00
2011.04 B 83.11 6.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.05 A 89.16 9.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.05 A 74.19 15.05 0.00 0.00 1.08 0.00 0.00 0.00 0.00
2011.05 B 76.11 18.58 0.00 0.00 0.44 0.00 0.44 0.00 0.00
2011.05 B 63.33 34.07 0.00 0.40 0.00 0.40 0.00 0.00 0.00
2011.06 A 57.14 0.00 2.04 0.00 0.00 0.00 0.00 0.00 0.00
2011.06 A 63.83 3.19 0.00 1.06 0.00 0.00 0.00 0.00 0.00
2011.06 B 75.95 1.27 0.00 2.53 0.00 0.00 2.53 0.00 0.00
2011.06 B 91.18 0.98 0.00 0.98 0.00 0.00 0.98 0.00 0.00
2011.06 B 64.26 0.00 0.00 2.01 0.00 0.00 1.61 0.00 0.00
2011.07 A 79.40 17.09 0.00 0.00 0.00 1.01 0.00 0.00 0.00
2011.07 A 97.70 1.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.07 A 47.52 36.11 0.00 0.00 0.12 0.10 0.00 0.00 0.00
2011.07 A 70.82 24.14 0.00 0.00 0.00 0.20 0.00 0.00 0.00
2011.07 B 82.54 3.17 0.00 0.00 0.00 3.17 0.00 0.00 0.00
2011.08 B 70.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 75.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.08 B 72.86 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00
2011.08 B 61.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 93.69 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 89.11 5.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 82.43 14.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 73.02 25.40 1.59 0.00 0.00 0.00 0.00 0.00 0.00
2011.09 A 55.39 34.90 1.37 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 A 88.89 11.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 A 88.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 B 75.00 10.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2011.10 B 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.10 B 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.11 A 90.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.11 A 84.21 15.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.11 A 75.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.11 A 93.81 0.00 0.00 6.19 0.00 0.00 0.00 0.00 0.00
2011.11 B 30.19 1.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 A 93.75 5.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 37.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 34.57 6.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2011.12 B 92.31 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 A 36.36 9.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 A 44.44 3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 A 66.67 6.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.01 B 30.77 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2012.02 A 58.28 12.27 0.00 0.00 4.29 3.68 0.00 0.00 0.00
2012.02 A 53.03 4.55 0.00 0.00 0.00 4.55 0.00 0.00 0.00
2012.02 A 58.42 13.86 0.00 0.00 0.00 2.97 0.00 0.00 0.00
2012.02 A 60.54 6.12 0.00 0.00 4.76 4.76 0.00 0.00 0.00
2012.02 A 65.35 1.98 0.00 0.00 13.86 1.98 0.00 0.00 0.00

Mean 70.48 8.12 0.09 0.25 0.47 0.44 0.10 0.00 0.00
STD 20.99 9.69 0.39 0.96 2.07 1.17 0.43 0.00 0.00
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6

Month Gonad 
13C(‰) 

Gonad 
15N(‰) 

Liver 
13C(‰) 

Liver 
15N(‰) 

White 
muscle 

13C(‰) 

White 
muscle 

15N(‰) 
2011.01 -18.7±0.2 7.7 0.2 -20.4 0.5 8.4 0.2 -18.3 0.6 9.6 0.5 
2011.02 -19.0 0.4 7.8 0.5 -20.9 0.8 8.2 0.5 -18.0 0.2 9.8 0.3 
2011.03 -19.3 0.3 8.2 0.6 -20.6 0.5 9.0 0.4 -18.3 0.2 9.7 0.4 
2011.04 -18.9 0.2 8.5 0.6 -20.0 0.8 9.2 0.4 -18.3 0.4 9.9 0.4 
2011.05 -18.6 0.1 8.2 0.5 -18.9 0.7 8.6 0.4 -18.1 0.2 9.8 0.2 
2011.06 -18.8 0.5 8.5 0.8 -19.2 0.1 8.8 0.4 -17.9 0.2 10.0 0.3 
2011.07 -18.5 0.4 7.4 0.4 -20.5 1.1 8.1 0.5 -17.9 0.2 9.9 0.3 
2011.08 -17.9 0.1 7.1 0.3 -19.6 0.7 8.2 0.4 -18.0 0.3 9.8 0.3 
2011.09 -18.2 0.3 5.6 0.4 -19.6 1.3 7.0 0.3 -17.8 0.2 9.5 0.3 
2011.10 -17.8 0.4 7.4 0.4 -19.2 2.0 8.1 0.4 -17.8 0.2 9.4 0.4 
2011.11 -18.4 0.3 7.7 0.4 -18.7 0.2 8.0 0.6 -17.8 0.2 9.4 0.5 
2011.12 -18.5 0.2 7.4 0.3 -20.4 0.6 8.3 0.2 -17.8 0.2 9.6 0.3 
2012.01 -18.8 0.6 6.8 0.4 -21.8 0.8 7.5 0.4 -18.3 0.5 9.8 0.4 
2012.02 -19.2 0.2 7.4 0.6 -22.1 0.7 7.9 0.4 -18.0 0.3 9.9 0.2 
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Month Gonad 
13C(‰) 

Gonad 
15N(‰) 

Liver 
13C(‰) 

Liver 
15N(‰) 

White 
muscle 

13C(‰) 

White 
muscle 

15N(‰) 
2011.01 -19.6 0.5 7.8 0.3 -20.7 0.6 7.9 0.3 -18.0 0.2 9.3 0.2 
2011.02 -20.5 0.1 8.3 0.1 -20.4 0.5 7.6 0.3 -18.2 0.3 9.6 0.3 
2011.03 -20.8 0.1 8.5 0.2 -20.5 0.3 8.1 0.3 -18.1 0.5 9.6 0.2 
2011.04 -20.5 0.2 8.8 0.3 -19.8 0.4 8.3 0.2 -18.5 0.4 9.5 0.3 
2011.05 -19.7 0.2 8.6 0.2 -19.4 0.3 8.1 0.3 -18.0 0.1 9.6 0.2 
2011.06 -18.8 0.7 8.2 0.4 -19.5 0.6 8.5 0.5 -18.1 0.3 9.8 0.2 
2011.07 -19.5 0.5 7.7 0.2 -20.6 0.4 7.5 0.3 -18.1 0.2 9.7 0.2 
2011.08 -19.3 0.3 7.7 0.5 -19.6 0.7 7.4 0.3 -18.3 0.6 9.6 0.1 
2011.09 -19.7 0.1 6.0 0.2 -20.2 0.5 6.1 0.3 -17.9 0.3 9.2 0.1 
2011.10 -19.0 0.1 8.3 0.2 -19.2 0.6 7.4 0.2 -17.8 0.2 9.3 0.1 
2011.11 -19.1 0.4 7.9 0.3 -18.7 0.2 7.3 0.2 -17.6 0.0 9.4 0.2 
2011.12 -20.1 0.2 8.4 0.2 -19.6 0.5 7.6 0.2 -17.9 0.3 9.4 0.2 
2012.01 -18.3 0.7 7.3 0.2 -21.5 1.0 7.5 0.7 -18.0 0.2 9.7 0.3 
2012.02 -20.3 0.4 7.8 0.2 -20.6 0.5 7.7 0.3 -18.1 0.5 9.8 0.3 


