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Abstract: The present work is a part of a larger study to figure out the ecological state of the riverine stretches between Maneri and Devprayag 

impacted by four Hydro Electric Projects (HEPs) using benthic communities. Stations were sampled at monthly interval for benthic fauna and 

physicochemical parameters following standard methodology. This study records ecological state of stretches fregmented by Maneri Bhali 

Stage II and Koteshwer HEP, two in the former and one in later. Benthic macroinvertebrate median density differed significantly between these 

three stations. Diverse benthic assemblages were recorded depicting unstable riverine ecosystem. FFG ratio (ecosystem attribute) revealed 

heterotrophic state of the fragmented river stretches. BMWP indicated impacted, moderate to heavily impacted water quality exhibiting severe 

impact as the river moves from one to another HEP. CCA revealed water temperature (WT), water current velocity (CV) and Phosphate (P) as 

most important environmental variables explaining maximum variability (26%) in the distribution of benthic macroinvertebrate community. 

SIMPER showed maximum similarity within the station while ANOSIM showed significant dissimilarity between the stations. Compared to the 

past study on natural state of the river during 1985-1988, macroinvertebrate density, CV and dissolved oxygen has declined while WT has 

risen at all the stations. 
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Flow is the key characteristic of riverine ecosystem. 

Diversion of flow for Hydroelectric Projects (HEP) mutilates 

the natural hydrological regime which modifies the ecosystem 

structure thereby impairing functions, energy flow patterns, 

the sediment flow, fine or coarse organic particulate matter 

and physicochemical quality of the water (Richter et al 2003, 

Jones et al 2012). One such instance is the Bhagirathi R. 

(source tributary of the sacred Ganga) in the Indian Himalaya, 

where four hydroelectric projects (HEP) are operational. The 

Bhagirathi lies severely fragmented in its lower half (ca. 100 

km) due to two diversions for Maneri-Bhali Stage-I (MB-I) and 

II (MB-II) and two reservoirs for Tehri and Koteshwar dams. 

This has impaired the river ecosystem from Maneri till its 

confluence with the other source tributary, Alaknanda at 

Devprayag, which too is regulated by two diversions. 

Presently the Bhagirathi river ecosystem carries scanty flow 

from Maneri to Dharasu (tail of Tehri reservoir) and highly 

regulated flow below the Koteshwar dam. Here we examine 

the impacts of these HEPs on the benthic macroinvertebrate 

communities and use them to assess the current state of the 

Bhagirathi river ecosystem in the fragmented lotic sections. 

The benthic macroinvertebrates are widely used to study the 

impacts of river regulation (Jones et al 2012) and freshwater 

biomonitoring (Wright et al 2000). Apart from this, the 

functional traits of benthic macroinvertebrates (Statzner and 

Bêche 2010) are being increasingly used to track and 

understand the specific biotic response.

Studies on the benthic macroinvertebrates of the 

Bhagirathi River are very scarce after the construction of 

HEPs. Singh and Nautiyal (1990) and Singh et al (1994) 

studied the macroinvertebrate community of Bhagirathi river 

downstream (d/s) of the Maneri dam after it became 

functional. Impacts on the benthic macroinvertebrate 

communities remained unknown in the riverine stretches 

since four HEPs became functional. Agarwal et al (2003) and 

Rajvanshi et al (2012) are the only recent reports that studied 

the impacts of hydroelectric projects on the aquatic biota in 

immediate up (u/s) and d/s stations of proposed and 

commissioned dams on Bhagirathi River. Thus, the present 

study was conducted with an objective to record impacts on 

the benthic macroinvertebrate communities in riverine 

stretches of Bhagirathi river modified by MB-II and Tehri-

Koteshwer HEPs. Assessment of impacts on these 

communities enlightens the importance of environmental 

flow and will guide the decision makers on water resources to 

take urgent measures for restoration of riverine ecosystem. 

Further the data on benthic macroinvertebrate density, 

assemblages and state of impact can be treated as the 

feature of the regulated/modified stretches of Bhagirathi 

river.

MATERIAL AND METHODS

Study area: Three stations (S1 to S3) lie in the MB-I HEP 

(Kumar and Nautiyal 2019) while the stations S4 to S6 are 


