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Objectives 

We studied different aspects of the reproduction of blackfin 
tuna in Martinique in order to: 

1. Differentiate stages of maturity  

2. Describe the size of reproductive individuals 

3. Identify the periods of reproduction 

4. Identify the site of reproduction  



Sampling protocol 



2- On land 
 
• Biometric measures (curved fork length, weight 

of gutted fish) 
• Sampling of gonads 

3- At the laboratory 
 
• Photograph and weighing of gonads (-24h) 
• Determination of the stage of maturity 

1- Samplings at sea 
 
• 22 fish trips from the 28th Feb to the 4th Sept 13 
• 299 individuals captured 
• Atlantic coast of Martinique 
• Report of the time and the site of capture 



Differentiation of the stages of maturity 



Male Female 

Stage I 
Gonads with small-ribbon shape, determination of sex to the nacked eye is not possible 

Stage 1 Testes are thin and flattened, with 
ribbon shape, determination of sex to 
the nacked eye is possible 

Gonads are  thin and elongated, determination of 
sex to the nacked eye  is possible 

Stage 2 Enlarged testes, triangular cross 
section, no milt in the central canal 

Enlarged gonads, no central cavity (never been in 
vitellogenesis stage), ovum not visible to the 
nacked eye 

Stage 3 Milt flows when testicle is striped in 
length 

Enlarged gonads, central cavity (lumen of ovary), 
ovum are visible to the nacked eye, dislodging or 
not from the wall. When ovum are free, they 
keep the vitellogenesis stage, with nucleus in 
central position. 

Stage 4 Milt flows only in applying a pressure 
on the testicle. 

Presence of free ovum in the lumen of ovary. 
Ovum are in a pre-clutch stage, with migration of 
nucleus to the rim and appearance of lipid 
droplets. 

Stage 5 Testes are lightly flabby, few or no milt 
in the central canal. 

Ovary contains ovum in degradation, with 
possible regression of the ovary mass . 
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 Area Feret

1 26.006 13.149

2 25.459 12.765

ImageJ 

+ = 

Length 

ANOVA : 
 

1. Surface (cm2) function to the stages 3, 4 and 5         NS 
2. Length (cm) function to the stages 3, 4 and 5    NS 
3. Surface/Length function to the stages 3, 4 and 5     between stage 3 and 4    * 

Stage 3 : mean value of Surface/Length =  1.78 
Stage 4 : mean value of surface/Length =  1.98 

3<4 

4 4 3 

Identification of maturity stages (   ) using pictures ? 

Length 

    = p value < 0,05 * 



Size of reproductive individuals 

Few samples (13.5 individuals per sea trip in average) , results presented 
below only show trends and orientations for further studies. ! 
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• Sex ratio :    1,6    :1 
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Gonado Somatic Index (GSI) = Gonad weight/size of the individual  

P<0,0001 

R2=0,6776 

GSI increases with the individuals size: more individuals are big, more its 
gonads (so its fecondity) are proportionally important in size. 



Periods of reproduction 

Few samples (13.5 individuals per sea trip in average) , results presented 
below only show trends and orientations for further studies. ! 



Omnipresence of stage 3  

Mature females were found between 
April and September (peak end of June 

and end of July) 

Dates of capture 

% female per stage 

First appearance of atresia 
at the end of July 

1 1 4 4 1 1 8 3 7 1 4 2 12 10 5 3 6 7 8 1 4 4 ∑samples = 97 

Mean of  %  stage 1 

Mean of  % stage  3 

Mean of  % stage 4 

Mean of  % atresia 

Mean of  %  stage 2 



Number of females at stage 4 

Time of capture AM PM 

Time of capture AM PM 

Number of females at stage 3 

Mature females at the end of the day: nocturnal clutch during some hours 



Sites of reproduction 

Few samples (13.5 individuals per sea trip in average) , results presented 
below only show trends and orientations for further studies. ! 
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On deep reefs: 
 
• Males are smaller and lighter than on FAD 
• Females have a similar size but are lighter 

(so are thinner) than on FAD. 

FL (cm) 

    = p value < 0,05 * 



Recommendations : 

• Collect more samples to increase the database and the 
statistical power of results; 
 

• Describe an indice to determine the stages of maturity of the 
gonads based on pictures observations only; 

 
• Realize a long-term sampling (2-3 years) to clearly identify 

the period of reproduction (peak of clutch) and describe 
eventual interannual variations in clutch. 

 
 



Thank you for your 
attention 


