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Abstract – Reproductive biology of female amphidromous croaker Johnius coitor (Hamilton, 1822) was
studied for the first time from various freshwater stretches of Ganga river basin, India in relation to climatic
variability. The species showed high spatial variation in reproductive phenology and capable of breeding
during pre-monsoon, monsoon, post-monsoon and winter. Water temperature is the most crucial
environmental parameter influencing gonadal maturation and breeding. Generalized additive model (GAM)
models revealed water temperature near 23–25 °C as optimum and thresholdGSI above 3 units necessary for
breeding. Pre-spawning fitness (Kspawn50) and size at 50% maturity (LM50) benchmarked through Kaplan-
Meier survival fit estimates were in the range 1.27–1.37 units and 19–24.5 cm respectively. First maturity of
females was encountered at 11.4 cm within the size range 7.2–28.5 cm. Egg parameters in mature-ripe
females ranged between 0.29–0.80mm (diameter), 0.05–0.19mg (weight) and 5687–121 849 eggs (absolute
fecundity). Mapping of climate preferendum through LOESS smoothing technique hinted water
temperatures <20 °C and >32 °C to be detrimental for attainment of pre-spawning fitness while no
dependence on rainfall was observed. Based on the climato-hydrological influence on breeding and regional
trends of changing climate along river Ganga, we infer minimal climate driven changes in breeding
phenology of this amphidromous fish species. Results of this study may serve as baseline information for
future studies assessing climate driven changes and evolutionary adaptations in croakers from river Ganga.
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1 Introduction

Johnius coitor, commonly known as coitor croaker, is an
amphidromous fish species belonging to family Sciaenidae
under order Perciformes, popularly known as Jew fish,
croakers or drums. Besides India, coitor croaker is widely
distributed in Indo-West Pacific region with reports of
occurrence from Australia, Bangladesh, Brunei, Indonesia,
Malaysia, Myanmar, Nepal and Singapore (Froese and Pauly,
2017). Although it is reported to be a demersal species,
fishermen in riverine stretches believe it to be pelago-demersal

having preference for both pelagic and bottom habitat niche
(Anon, 2016). Feeding habit is predominantly carnivorous. In
terms of conservation status, J. coitor has been listed as a least
concern species (Anon, 2016; Froese and Pauly, 2017). In
India, the lesser sciaenid J. coitor forms a fishery throughout
the year in upper stretch of river Ganga and the fish appears to
be optimally exploited; being a small fish from the tropical
region it also shows faster growth with high natural mortality
(Rizvi et al., 2015). In terms of economic importance, coitor
croakers fetch a moderate price of INR 300–400/kg (USD 4.5–
6.0/kg). They are also commonly presumed as poor man’s
bhetki or seabass (highly commercial, Lates calcarifer);
justifying its vernacular (Bengali) name of ‘‘Bhola bhetki’’ in
some fish markets of West Bengal, India (Anon, 2016).*Corresponding author: usarkar1@rediffmail.com
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