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Ecology of Macrozoobenthos in Nigeen lake
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ABSTRACT

An ecological study of the summer macrozoobenthos of Mugeen lake, which
forms one of the basins of Dal lake, was undertnken during Muay-July, 2002,
'he macroroobenthic community was found to be influgnced by the tvpe of
subsirate, the organic maiter, the abundance of macrophvtes as well as the
conceniration of calcium. Annelids formed the most dominant group. All the
taxa recorded were true representatives of eutrophic habhitats
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INTRODUCTION

The Nigeen lake forms the Western part of the world famous [al lake (34° 07'N,
74* 52°E, 1584 m above MSL). The lake is an important source of vegetables and
fishes, an easy water transport system and 2 tourist attraction For aguatic sports,
However, over the years it has fallen an easy prey to biotic interferences. It is the
deepest basin of the lake having a maximum depth of 6m. It is connected o Anchar
lake by MNallah Amir Khan via Khushalsar Lake. A large part of this waterbody is
vecupied by floating islands. A luxuriant growth of macrophytes, especially
Ceratophvllum demersum, Myvriophvllum spicatum, Nyvmphaea alba, Nvmphoides
peltatum, Nelumbo nucifera, Phragmites communis, Tvpha angustata, Trapa natans
and Salvinia natans, is observed in the lake.

Although detailed studies have been conducted on the physico-chemical limnology,
primary productivity and plankton of the various basins of the Dal Lake (Kaul and
Zutshi, 1967; Kant and Kachroo, 1971 Kaul ¢t af., 1972; Zutshi and Vass, 1978;
Vass and Zutshi, 1979 Zutshi er af,, 1980; Mir and Kachroo,1982; Yousuf and
Parveen, 1990,1992), the benthic fauna of the Dal in general and Nigeen basin in
particular has not received due attention. It was therefore felt necessary to conduct a
brief studv of the ecology of the benthic community of this water body,

STUDY SITES
During the present investigation three sites were selected for the collection of
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Fig. | 1 A map of Nigeen Lake showing various study sites

data{Fig. 1). Site-I was located in the middic in the decpest zong of the lake (depth
5 - 5.5m). This site was infested with Cerarophylfum sp. Site-1l was located near
Ashai Bagh bridge in the vicinity of the area having house boats (depth 2 -2.5m).
The sewage of the house boats is directly discharged into the lake body. This site
exhibits a rich magrophytic growth of both submergeds and emergents and also rich
algal growth. Site-111 was located in the shallow zone (depth | - 1.5m) of Zaildar
Mohalla. At this site the lake receives maximum sewage from the house hold drains
including all kinds of refuse. Only one free Mloating macrophyte, Salvinia nalans,
wits present in this area.

MATERIAL AND METHODS

Water samples for the analysis of physico-chemical parameters, viz., pH,
conductivity, free CO,, carbonate, bicarbonate, chloride, calcium and magnesium,
were collected in polyethylene bottles of 1.5/ capacity, while that for dissolved oxygen
was tnken in separate glass bottles and fixed on the spot in accordance with Winkler's
method. Free CO., hardness. alkaiinity and chloride were determined by ttrimetrnic
methods (Mackereth, 1963 ).

Benthos was collected by Ekman's dredge (15.5 ¢em = 15.5¢em). The
macrozoobenthic organisms were presereved in 4% formaline for qualitative and
guantitative enumeration in the laboratory (Edmondson.1959; Pennak, | 978). While
the physico-chemical parameters were studied during April-September 2002, the
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benthic samples were collected only for May-July 20032,
RESULTS AND DISCUSSION

The substrate differed considerably at the three sites. Site-1 had a clayey substrale,
Site-11 a silty sand , while Site-111 a muck substrate. The mean values for the various
physico-chemical characleristics of the water are summarized in Table 1. The pH
vialues recorded during the present study were indicative of the alkaline nature of
the water body and fluctuated from 7.05 (Site-11) to 7.67 (Site-1). The conductivity
values ranged from |68ps (Site-1) to 213us (Site-111), while the free CO, fluctuated
from 18.8 mg /| {Site-l) to 36.3 mg / | (Site-111),

The data on the dissolved oxygen concentration at the three sites revealed that
the water was never anoxic, the range of fluctuations being 6.0 mg / | (Site-111) 1o
7.8 mg /| (Site-1}).The 1otal alkalinmity of the waterbody was mainly due 1o
bicarbonates which Muctuated from 81.2 mg / | (Site-1) 1o 93.1 mg / | (Sate-111).The
chlaride concentration fluctuated between 11.9mg /| (Site-11) and 13.0 mg / | {Site-
111}, Total hardness was predominantly contributed by caleium and magnesium.
Calcium value ranged between 31.8 mg / | (Site-1) and 39.3 mg / | (site-111), while
magnesium Muctuated in the range of 10,0 mg / | {Site=11) and 12.0 mg / | (Site-1),

Table 1. Mean values of important physico-chemical characteristics of
winber ut viarious siudy sites in Migeen lake

Parameters Site 1 Site 11 Siee 111 Meun {Whole lake |
pH 167 7.08 09 7
Conductivity (S cm '} 168 195 213 192

FCO, (mg /1) 158 25 163 26,76

DO (g 1) 7.8 6.5 60 6. 76

Abkalinity (mg 1) i11.2 8314 LEN Bi 9

Chloride (mg 7 1) 123 19 (EX) 124

Total Hardness (mg /1) 1293 122.3 [41.9 13017

Calgium (mg /1 118 26 391 KT X

Magnesium {mg ¢ 1) [0 i I1 11.0

Five macrozoobenthic taxas belonging to Annelida, Mollusca and Arthropoda were
recorded during the survey, The monthly variations in population density (ind / m')
aof the various taxa is given in*Table 2. Annelids were represented by two
oligocheates, i.e.. Tubifex tubifex and Branchiura sowerbyi. Tubifex has been
designated as an indicator of pollution {Oliver, 1971; Milbrink, 1980 and Bazzanti,
1983). In the present lake T tubifex was confined in its distribution to Site-1l. B
sowerbyf was also mainly found at Site-11 in June and July. However, in July it was
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also recorded a few meters away from site-111. Both the taxa were restricted in their
distribution to the shallower peripheral arcas having silty sand bottom characterized
by luxuriant growth ol submergeds as well as emergents. Clayey as well as muck
substrate was avoided by both the species. Molluscs were represented by Lymnaea
sp.. which occurred in May and July at Site-1 and in June at Site-I1l. However, the
species was altogether absent at Site-111. Chironomid larvae and Gammaruy sp.
represented class Insecta and Crustacea respectively. Chironomids are known to be
poallution tolerant (Milbrink, 1980), Both the taxa contributed very little towards the
total zeobenthic population, being present only at Site-11 in June,

The Nigeen basin receives large amounts of biologically active nuirients from
the catchment arcas and from human settlements and house-boats within the lake,
which is known to affect the distribution and abundance of benthic fauna (Marshall,
1971). Vegetation (Ball, 1948) and the amount of dissolved calcium (Asahina. 1943)
have been suggesied to influence the benthic communitics. Molluscs have been
mentioned by many investigators to be numerous in macrophyvie infested arcas
{Soszka, 1975}, The macrophytes provide a good habitat for molluscan population
and may increase their density by structurally increasing the avarilable benthic area,
although not serving as food { Anderson and Sedell, 1979), These inferences seem to
hold good for Nigeen lake os well, as the benthie population in the lnke was mainly
restricted to Site-11, where there is luxuriant growth of macrophyies and the caleium
content is also relatively high,

Berg (1937} is of the opinion that the nature of bottom sediments is the main
factor detertmining the spread of organisms. The abundance of macroinvericbrates
at the various sites of Nigeen lake can also be related with the substrate
characteristics. Site-1 with a ¢layey substrate was preferred only by Lymnaea, whereas
Site-11 with a silty sand substrate, was the most preferred place for all the benthic
organisms that were recorded. Site-111 with a muck substrate was the least preferred
arca for the benthos,

It may be concluded that the macrozoobenthic organisms prefer the lake arcas
with silty sand substrate having rich macrophytic growth, The present results when
compared with the earlier studies conducted on the lake (Jan, [987 and Mir, [995)
reflect a decline in the species diversity which Indicates the advancement in the
trophic conditions of the lake. This is substantiated by the fact that oligochaetes,
which have been associnted with the advancement in the trophic status of lakes
{Howmiller and Beeton, 1971), dominated the benthic community ol the present
walerbody.
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Table 1. Monthly variations in the population density (ind / m*}
of aquatic macroinvertebrates

Animal Kingdom Site Muy June July

1 Annclida
(i1 Migochaeta

ia)  Tubifex tubifex | . . .
Il 42 £3 62
1 - = .
(b}  Branchiura sowerbyi [ - - .
[l - 42 62
[ - - 2

1 Arthropoda

{1} Insecta
“{a)  Chironomid larvae I . . ’ "

11 = B3 .
i 3 .

(i) Crostacea

(b) Gammarus pulex 1 : . z
I . 42 .
1 . ;. .

I Mollusca

(il Crastropoda

(a)  Lymnaea sp. l 42 } 42

Il - 42
il - :

= = ghient
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