
Analysis of Financial Performances and Environmental 
Sustainability of Coldwater Inland Fisheries in Sikkim Himalaya

Indian Journal of Ecology (2021) 48(6): 1846-1851
Manuscript Number: 3458

NAAS Rating: 5.79

Abstract: This paper analyses the financial performances in terms of productivity and profitability indices and environmental sustainability 
with regards to maximum sustainable yield (MSY) through the application of the Gordon-Schaefer Model for the coldwater Primary Fishermen 
Cooperative Society (PFCS). The data was collected from secondary sources for the periods 2013-14 to 2018-19. The PFCS of Upper 
Sribadam, Maneybong-Sopakha and Mangshilla have performed better in financial management but there is a probability of threat of 
sustainability in the future because in some of the periods their actual yield surpasses the MSY. The PFCS like Upper Rimbik, Chujachen and 
Dalep have not been able to bring their financial performances up to the mark because they were more concerned for sustainability. Excessive 
extraction of fish from the water bodies for higher profit motive may lead to less availability for the coming generations.  The estimated mean 
yield per unit of effort of the trout and carp fish was 116.84 kg/51m and 87 kg/51m  water areas respectively. The MSY is equal to 202.814 3 3

kg/51m  water areas for trout and 114.069 kg/51m  water areas for carp. The study suggests that in aquaculture or fish farming, there should 3 3

maintain equilibrium between financial benefits and environmental sustainability and the resource should be utilised on a sustainable basis.  
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The Himalayan regions have the largest biological 

diversity in the world characterized by the presence of 

coldwater many of which harbor fish and largely support 

subsistence, ornamental and commercial fisheries (Singh 

2015). In the Himalayas, the fish diversity comprises a large 

population of indigenous and exotic, cultivable and non-

cultivable fish species having the potential for aquaculture 

practices, capture fisheries and sport fishing (Munilkumar 

and Nandeesha 2007, Mahanta et al 2010). The different fish 

species such as trout (rainbow and brown trout) and carp 

(grass carp, common carp, Chinese carp, and some species 

of Indian carp) are the major cultivable fishes of the coldwater 

(Singh 2015). Sikkim is a mountainous state endowed with 

numerous coldwater resources in the forms of lakes, 

streams, perennial springs, rivers, reservoirs, etc. which 

support both capture and culture fisheries in the upland and 

lowland regions. To utilise the available water resources 

fruitfully and to develop a capture and culture fishery, people 

have taken an initiative to make fish farming their subsidiary 

occupation and feel the urge to develop local water resources 

on sustainable basis fish farming through the formation of 

cooperatives (Dahlf 2017). At present state has Primary 

Fishermen Cooperatives Societies (PFCS) at the village 

level. The water bodies are gradually being brought under 

aquaculture with the formation of PFCS.  The Department of 

Fisheries, Sikkim initiated the creation of fish farmers 

cooperatives based on the available number of farmers in 

clusters. The effectively functioning six PFCS are Upper 

Sribadam, Maneybong-Sopakha, Upper Rimbik, 20  th

Chujachen, Mangshilla and Dalep. The main motives behind 

the formation of fishermen cooperative societies in Sikkim 

were to increase the level of fish production, generate 

employment opportunities and ensure a sustainable source 

of livelihood, raise adequate revenue for reinvestment and to 

manage and conserve the fishery resources on a sustainable 

basis. 

Fishery resources are renewable natural resources but 

natural stocks of fish have been decreasing day by day 

because of the rapid explosion of the human population and 

the resultant persistent and indiscriminate fish harvest (Petr 

and Swar 2002, Narayankumar 2017). Besides these, 

excessive extraction of fish from water bodies for speedy and 

higher returns has resulted in imbalances in ecology and 

sustainability (Datta et al 2006). Samuel et al (2018) 

investigated the estimation of MSY and the corresponding 

efforts of artisanal fisheries resources of River Niger (RN) 

and River Benu (BN) in the Kogi state of Nigeria with the help 

of Schaefer's surplus production model. The empirical results 

indicate that the MSY of 47.8 kg was achieved E level of MSY 

10.3 hours/day in RN while in the case of RB, MSY of about 

34.7 kg was obtained at the E level of 11.4 hours/day. Datta MSY 

et al (2006) analyse the trade-off between financial and 


