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A macro-invertebrate based new biotic index is pro-
posed to evaluate water quality in freshwater rivers.
The new index is based on the data gathered and ana-
lysed from 21 sampling sites of eight rivers/streams of
Sikkim in Eastern Himalaya. The sampling sites were
chosen in such a manner to include the river stretches
with disturbed, moderately disturbed and undisturbed
catchment areas. The proposed index was calibrated
against water quality index (WQI) of National Sanita-
tion Foundation (NSF), USA and various other known
biotic indices. The proposed index gives better results
of the water quality of rivers compared to the existing
abiotic and biotic indices, because: (i) it takes into
account the abundance of taxa and reflects even the
minor changes in abundance and community struc-
ture of the river ecosystem, (ii) it is flexible and gives
freedom to select any pollution sensitivity score system
based on family, generic or specific levels and (iii) it is
universally applicable and is not affected by the geo-
graphic location of a river.
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BroTic indices are developed largely to measure the
health of, and stresses on an ecosystem. The advantage of
biomonitoring of aquatic ecosystems lies in the ability of
biological communities to reflect not only the quality
of water, but also the overall ecological state of the eco-
system'. Most of the biotic indices related to the assess-
ment of water quality measure the sensitivity of organisms
and their responses to organic pollution™. Macro-inverte-
brates are known to be useful in monitoring water quality
as they exhibit a relatively wide range of responses to
chemical and physical water quality stress™. Also, these
organisms are benthic in nature and have relatively long
life cycles, which permit us to examine long term impact
of stresses/contaminants on them. Different macro-
invertebrate taxa have different habitat preferences and
various levels of pollution tolerance®. The various macro-
invertebrate based indices such as Hilsenhoff’s biotic
index (HBI)', invertebrate community index (ICD*®, Bio-
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logical Monitoring Working Party (BMWP) score'’, re-
vised BMWP score'""'?, average score per taxon (ASPT)",
percent model affinity'* and EPT (Ephemeroptera, Ple-
coptera, Trichoptera) richness index'” have been used to
evaluate water quality. These indices are mostly based on
the presence/absence and/or range values of different taxa
and contribute useful information to the final assessment
of water quality, but are limited in their application. The
majority of these indices, for example, do not reflect
changes in water quality even if there are changes in the
biotic communities of an aquatic ecosystem as they do
not take into account the quantitative estimation like
density/abundance of the taxa. These indices also lack
universal application as they are limited by the geogra-
phy.

This contribution describes a new index based on the
qualitative and quantitative data of macro-invertebrates.
The proposed index named macro-invertebrate water
quality index (MWQI) considers both the biotic richness
(abundance) and a taxon’s pollution sensitivity score. It
1s, therefore, more robust than other known biotic indices
and shows a wider applicability besides providing infor-
mation on the changed biotic community structure of an
aquatic ecosystem.

Study area

The studies were carried out during 2005-2007 in Teesta
river system in the eastern Himalayan state of Sikkim,
India. Teesta river is one of the major tributaries of
Brahmaputra river system and constitutes the main drain-
age channel of Sikkim. The river originates from Teesta
Khangse glacier in the North Sikkim at 6280 m elevation
and the geographic location of the area lies between
27°04’437-27°59’57"N lat. and 88°26'09”-88°49'48"E
long. within the political boundaries of Sikkim. The propo-
sed index is based on the studies of macro-invertebrates
at 21 sites from the river Teesta and its tributaries (Figure
1). The study area is ideal for river water quality studies
as it covers varying gradients in topography, the water-
sheds with natural, mixed and managed land uses with
diverse climatic conditions and rivers with varying water
chemistry. The various sampling sites and the predomi-
nant land use in the vicinity of the sampling areas are
shown in Figure 2.
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