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ABSTRACT

The species diversity indices based on Shanon-Weaver, Simposon and
Margalef formulae as well as the evenness component of species diversity
have been calculated for freshwater macrobenthic population and
discuszed in particular reference to the state of pollution of the habital,
resource diversity, community stability and habital suitability, It bas been
observed thal the babitat is moderately polluted and the macrobenthic
commurity iz stable in the habital with diversified resources which are
shared by the component species (o a greal extent.

INTRODUCTION

Although species diversily has been
termed as a ““non concept'” by Hurlbert
(1971} and meaningless because to him
the diversity indices, which are
necessarily linear in nature, do oot
represent the actual situation, is an
extremely useful notion that can be
defined as he effective number of
species present (Hill, 1971) either in a
broader geographic area, a community
or a portion. Diversity can be quantified
in a wide varietes of ways but its basic
components are simply (he actual
number of the species and their relative
importances, osually measored by
relative  abundances, biomass or
productivity [Dickman, 196H;
Whittaker, 1970, 1972). The former
component number of specics is

variously referred to as “species
richness” and/or species density.
Varjows indices of diversity weight
these two components rather differently
(Hill, 1973) and some indices all bat
ignore one component or the other
(Pianka and Huey, 1971). The present
communication deals with species
diversity of littoral macrobenthic fauna
af a freshwater habity locawed in e
heart of coal city Dhanbad commonly
known as Rajendra Sarovar (86748" EL
and 23°27" NL).

MATERIALS AND METHODS

Monthly sampling was done for one
year (October 86 o Scptember 37)
following standard methods, described
in detail else where (Sinha er af, 1989).
Seven samples were taken at a ime and



Table 1. Seasonal Variation in Percentage Composition of Different Uroups in Macrobenthic fauna (1986-87).
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the valpes of the  present
commuonication are their mean. The
date obtained on popuolation densities
{per square metre) of different species
were calculated for the species
diversity indices following the
information theoretic index (Loguet-
Higgins, 1971) of Shanon-Weaver
(1949), Simpzon (1949), Margalef
(1958) and the evenness component of
species  diversity was calculated
following Peilou (1969),

RESULTS AND DISCUSSION

The percentage composition of
different groups of mscrobenthos has
heen presented in the Table 1 while
Fg. 1 (A, B, C, & D) embodies the
seasonal variation in species diversity
and afso the evenness component of
species diversity in the form of
histograms,

Although several diversity indices
have been proposed particulasty on
species richness and individual richness
(Fisher ¢f al, 1943; Preston, 1948;
Good, 1953; Brilloutin, 196{), and the
siudy of species diversily has produced
an extensive literalure; some important
and useful reviews include those of
Mac Arthur (1963), Mc Intosh (1967},
Whittaker (1972) and Peet (1974). One
of the most promising indices of
diversity wneasure is derived from the
information theory (Margalef, 1956;
Patton, 1962; “‘Wilhm & Dorris, 1966;
Mathis; 1968). Such measures relate o
uncertainty that exisis regarding the
species of an individual selected at
rondom from a population. The greater
the number of species present and/for
the more evenly individuoals are
apportioned along the species, the
greater o uncertaingy in selection, and
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Fig. 1. Seasonal variation in evénness A, and species diversily indices by margalel I, by
Simpzon C, & by Shanon-Weaver D, formufae.
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hence the greater the diversity value. In
estimating  the  species  diversity
prooably the most widely used index is
the Shanon-Weaver (19440) index,
which actually 15 not a real assessment
of species diversity in community bot
the relative importance value of species
taken into accoant (Whittaker, 1977),
This is why the index obtained by the
formulz s good indication of water
guality of the babitat and fonms a base
of biomoniloring. As the Shanon-
Weaver diversity index 15 calculated by
dividing the density or productvity of
ane species by the total importance
vilue of all the species in the
community it reveals the reladve
importance  of  species  in the
community rather than the diversily
itseif. As evident by the results
obtained three nearly eqgual diversity
values 2,391, 2.367 and 2.350 are
derived [rom three different samples of
differcnt size with different number of
species viz., 17-32%m*, 16-524/m* and
18-1266/m° respectively. COn the other
hand the diversity valee 1.647 was
obtained for the sample having six
species (June) while g higher value
2.203 was obtained for the sample with
lower species number and thus it does
not reflect the effective number of
species in the commuonity which is
called as species diversity. After
application of the relationships put
forward by Whilhm and Dorris {1966)
and Stawb o af (19700 belween these
diversily values and pollulion slatus of
ihe water body it can be concluded that
according 1o Whillun & Dorrig (1966)
the habimat is moderarely pollued (sp.
diversity 1-3); While according to the
explanation of Stabu ¢r al. it has fight
pollution (sp. diversity 2.3) cxcept in
the month June (sp. diversilty 1.647)
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when it can be said moderately
polluted.

Pianka (1974) siressed on Simpson's
diversity index which is sample size
dependent, reflect the proportional
abundance of species richness and
individeal  richness.  Simpson’s
diversity index waried from 05711
(Sept.) to 0.8407 (March). Mac Arthur
(1965, 1972) explained the diversity
variation on the basis of resource,
resowrce ulilization and niche overlap.
Higher diversity wvalues reflect
diversified resources in the habitat
available for components of the
community. Decreased  values  of
species diversity indicated the increase
by an average species resulling into
lowering of the number of coexisting
species in the community, Apart (rom
these two conditions, the shanng of
resources by species or the amopunt of
nichz overlap affects the diversity. A
comrnunity wilth greater niche overlap
SUppONs more species and vice versa.
The Simpons’s diversity index varies
hetween (0 to 1. Hence the valucs more
than 0.5 can be considersd as higher
values, thus following Mac Asthhor's
explanatdon (1965, 1972) it can be
concluded that habitat has diversified
resources wilh lower diversity of their
atilization by an average species,
providing a condition for high
cocxistence of species as well as high
amount of niche overlap i.e., sharing of
resources among the coexisting species,

The Margalef diversity index varied
considerably from 0.631 o 1.498. The
higher diversity values so derived
reflect the suitability of habicg for the
organism in one bkand while on the
other the high species diversity las
been reportcd W be comelaled with
longer food chain and complex food
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web of the ecosystem and also
relatively more stable community
(Margalef, 1986). Funthier the Marpelel
diversily index commonly varied
between 1.0 to 5.0 and the larger the
index 4 more healthy body of water,
When it tends towards 1.0 pollution is
thairgh to increase and a damage should
be suspected,

The ‘‘evenness component of
diversity’’ or “‘evenness’’ based on
Shanon-Weaver diversity index is
thought to denote a balanced relation
hetween the species and individual
richness of a sample, The evenness
values were found ranging  between
0730 o 0955 This data show that
thre 15 no significant variation in the
CYENNess 'L':{'IIH!'}'.}IIL‘IH (511 l.l.]"-'l.:l'."i-“:-' as
Ccoqripared (o e diversity iself.

Omn the basis of forcgoing discussion
it can be concluded that the habital 15
moderately polluted but does not have
any phvicus siress as the commuenity 5
stahle with long food chain and
complex food web. The rescurces in the
habitat are diversified and an average
species of the commusity has low
diversity of utlization. The component
of the comanunity share the rescurce o
a lhigher extent.
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