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Introduction
Puberty comprises the developmental period in which an immature juvenile becomes capable of sexual reproduction for 
the first time. This process involves functional activation of the brain-pituitary-gonad axis (Taranger et al., 2010). Under 
farming conditions, the sea bass populations show biased sex ratios with more than 70% of males. About 20 to 30% of these 
males mature precociously in the first year of life, instead of the second (Carrillo et al., 1995). These precocious males show 
lower growth rate than the non-precocious during their second year (Felip et al., 2006), before reaching marketable size, 
resulting in economic loses to the fish farmer.

The present study aimed to define non-lethal markers for early prediction of precocity rates in a population, helping to the 
management of stocks, and as a knowledge base to understand which are the physical/physiological conditions that lead a 
fish to mature precociously.

Materials and methods
Fish. One year old sea bass males were individually tagged and kept in 3 tanks (n=120/tank) in natural conditions. Samplings 
were performed every 10 days, from September (beginning of spermatogenesis in adults) to March (spawning time), in 
alternative tanks. In each sampling all the fish of the tank were weighted, measured and blood was collected. In addition, 12 
animals were sacrificed per sampling to monitor gonad development by histology and to record different somatic indexes.

Hormonal analysis. Plasmatic levels of 11-ketotestosterone (11-KT) were performed using an EIA (Cuisset et al., 1994) 
validated for sea bass. Lh and Fsh levels were determined by homologous ELISAs for sea bass developed by our group 
(Mateos et al., 2006: Molés et al., 2012).

Results
At the end of the experiment more than 30% of the animals were spermitaing males or contained intra-testicular sperm. 
Evaluation of animal growth in relation to their maturation stage during the sampling period showed that the precocious 
animals were already the largest ones, both in weight and in length; before the first signs of spermatogenesis. Calculations 
of different somatic indexes in the sacrificed animals showed no differences between precocious or non-precocious animals 
except for the gonadosomatic index, which increased significantly from November to February in the precocious animals, 
and the peri-visceral fat index that was higher in immature animals from November to January. 

Histological analysis of the gonads at the end of the experiment and examination of the spermiating males helped to classify 
the blood samples collected during the trial as belonging to precocious or immature males. Based on this information, a 
group of precocious (n=14) and non-precocious (n=10-15) males was chosen from each tank and their plasma 11-KT levels 
analyzed covering the whole trial. We found that in immature animals 11-KT levels were low during the whole sampling 
period, while in precocious animals significantly higher values of 11KT were found from November on. 

As production of 11-KT is triggered by one of the gonadotropins, Fsh and Lh, and taking the advantage that European sea 
bass is one of the few fish species where specific assays for their measurement are available, we are at the moment analyzing 
in those same animals the plasmatic levels of both hormones. Preliminary analyses indicate that Fsh is significantly higher 
in those animals that mature precociously, but not in immature ones.

Discussion and conclusion
The data in this study show that those juvenile sea bass males showing the highest sizes at the end of the summer, when 
spermatogenesis is expected to begin in adult animals, are the ones entering precocious puberty. The investment in gonad 
growth of these precocious animals leads to a decrease in visceral fat respect to the ones that remain immature. Regarding 
hormonal levels, plasmatic 11-KT is a clear non-lethal marker to detect precocious sea bass males. However, 11-KT levels 
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become significantly different between immature and precocious animals once spermatogenesis is in process. Therefore, 
other hormones responsible for triggering 11-KT production, as already demonstrated by us in sea bass (Molés et al., 2011; 
Mazón et al., 2014), are being evaluated as they would act just at the beginning of the spermatogenic process, as foreseen 
in previous studies of our group (Rodriguez et al., 2012, and unpublished).

Our preliminary results indicate that in a population of one-year-old sea bass males the largest animals will enter precocious 
puberty, which could be confirmed by elevation of circulating reproductive hormones at the expected time when the onset 
of spermatogenesis should take place (Carrillo et al., 2009).
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