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Abstract: Investigations of thirteen rivers of Southern Bengal delta- India, reveal that high precipitation years create functionally significant 
interconnections among them to facilitate average ichthyofaunal population rise by 22 %, biodiversity amplification (richness, equitability, 
diversity indices by 28.29%, 12%, 15.41% respectively and decrease in concentration of dominance by 50%), along with intensified inter-
riverine fish migration, than the low precipitation years. Annual average rainfall explains 88% variability in fish count rise within a polynomial 
relationship, and average rise amounts to 34% across the rivers. In low rainfall years, many migrated species disappear indicating their 
incapability to reproduce in other habitat conditions. Species depletion percentage ranges from 6.4 to 34.9 across the rivers, with an average 
depletion of 8%. Species number also differs between high and low precipitation years in each river. Some rivers act as sources and some as 
sinks for these migrated species. They survive temporarily in sinks, but reproduce only in sources ensuring temporary availability in rivers 
beyond their ecological amplitude. Such recurring phenomena may have led to habitat adaptations and diversification. High rainfall years 
trigger realized niche expansion beyond fundamental niche in some ichthyofaunal populations through flood induced river interconnectivity 
and habitat homogeneity during intense monsoo . n
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Variations induced by natural heterogeneity create 

bio-diversified ecosystems and such variations across and 

within populations of coexisting species affect regional 

diversity pattern (Pereira et al 2018). Diversity pattern is a  

dynamic component of fish communities and the latter's 

structure and functions are comprised of both migrant and 

resident species in a river. This can be an important reference 

to assess and restore the ecological integrity of that river 

(Schmutz et al 2000). Ecological integrity in lotic functions 

can be maintained through spatially and temporally 

coordinated, dynamic life supporting mechanisms (Roy 

2011) and other survival strategies. However, aquatic 

ecosystem's integrity is imperiled due to anthropogenic 

activities for which many perennial rivers have shifted to 

intermittent conditions (Datry et al 2011, Oliveira et al 2018). 

This corresponds to retrogression of the river-water and its 

aquatic communities. Aquatic ecosystems however, tend to 

restore stability through many ways. An important way is 

community succession (Hershkovitz and Gasith 2013) 

mediated through migration and adaptation. This can be 

facilitated by extra influx of water as spatial, seasonal, and 

intra plus inter-riverine migrations of invader species are 

facilitated by increasing homogeneity among rivers during 

monsoonal flooding (Thomaz et al 2007). Stability is also 

brought through configurative alterations in the composition 

of fish communities relating to niche apportionments 

avoiding any biodiversity loss (Soares et al 2017). 

Hypothesis tested here is whether intensified monsoonal 

rainfall and drought periods influence the fish species 

distribution through niche manipulation in the network of 

fresh water lotic and associated lentic ecosystems of Bengal 

delta.

MATERIAL AND METHODS

Study area: The study sites are within geographical co-

ordinates of 22°18´ to 24°10´N latitude and 86°32´ to 89°09´ 

E longitude, in the lower Ganga delta of West Bengal in India, 

supporting a large tract of deciduous Sal ( ) Shorea robusta

dominating forests, habitations, industries, mines, 

agricultural lands on a mixed terrain of lateritic soil in western 

part of Bengal delta and alluvial in the eastern Gangetic plane 

(Fig. 1).

Seasonal climate persists such as rainy (mid June to 

September), winter (November to February) and summer 

(April to Mid June). October and March demarcate transition 

periods between rainy and winter and winter and summer 


