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ABSTRACT 
Freshwater ecosystems include diversified biotopes ranging from ephemeral tree-holes 

and pools to large natural lakes and man-made reservoirs and the mighty riverine systems. Of 
these, the floodplain lakes comprise an integral component of the rural landscape in the different 
river basins. These environs, often, combine salient characteristics of len tic and lotic habitats and, 
hence, are unique and interesting ecotones. They deserve special mention because of their rich 
aquatic biodiversity and are considered to be one of the most productive ecosystems in the world 
(Odum, 1978; Mitsch and Gosselink, 1986). The floodplain lakes or beels deserve special mention 
in the state of Assam; they cover around I ,00,000 ha area, which in turn, comprise about 93% of 
total lentic fish prone area and about 81% of total lentic area of this state. They exhibit greatest 
scope for fish production through proper management; the traditional methods of fish farming 
yield production of only 200 kglha/year, which can be increased to about 1000 kglhalyear through 
the practice of scientific fish farming (Sugunan, 1997). The studies on different aspects of limnol­
ogy including temporal variations in wate~ quality and pl~ton produc~ion of the floodplain lakes 
are, therefore, essential to understand their nature, dynamics and trophic status and also to assess 

fishery potential. 

The present study assumes special significance in view of the mention~d lacunae and it 
deals with (i) to provide an account of zooplankton biodiv~rsity. in the fl~odplam lakes of lower 
Assam with reference to the interesting elements on faunal dtverstty ofRottfera ~d Cladocera and 
(ii) to undertake observations on synecology of zooplankton in selected floodplam lake~ of low~r 
Assam with special reference to their abundance, community structure, seas~nal subc.ce~swnd ~~~.~-

. · · d limnological correlations between vanous a 1ohc an 10 1c 
nance, specie~ div~rs~ty, evenness an d d for the sampled biotopes to provide basic information 
factors. Certam abwttc factors ar~ recor e 't bl ·nustrated On the other hand, the synecol­
on their water quality. The ~xar:uned.tax~ are ::lt:m yo~al variati~ns, at regular monthly intervals, 
ogy of zooplankton deals wtth mvest~gatw~ell as o~ ualitative and quantitative composition of 
in different parameters of water quabtynkas . t fl~odplain lakes located in lower Assam. 
net plankton, zooplankton and phytopla ton m wo 

STUDYSITES . 
d Ghorajan beel were selected for the d~tai~ed 
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Ghorajan beel during the period August, 1999 -July, 2001. Besides the above, qualitative plankton 
and water samples were collected seasonally (autumn, winter, monsoon and summer) from two 
more floodplain lakes for the study ofbiodiversity of zooplankton during the same period with the 
study of synecology of zooplankton. 

Air and water temperatures were recorded. Light penetration was measured with a Secchi 
disc method. pH and specific conductivity were measured. The estimation of dissolved oxygen was 
done by the modified Wrinkler's method. Various other chemical parameters were analyzed fol­
lowing A.P.H.A. (1992). The rainfall data was obtained from the Guwahati Meteorological Centre. 
The plankton samples were collected by nylobolt plankton net (No.25) and preserved in 5% forma­
lin. Qualitative samples were obtained by towing the net in the water bodies and quantitative samples 
were collected from the sampling stations by filtering 25 litres of water and each sample was 
concentrated to 25 mi. Quantitative enumeration of planktonic communities was done using the 
Sedgwick-Rafter counting cell. Important and interesting zooplankton taxa were isolated and 
mounted in polyvinyl alcohol-lactophenol mixture for detailed study. Different plankton taxa were · 
identified following the important works of Edmondson (1959), Kutikova (1970) Needham and 
Needham (1972), Koste (1978), Smirnov (1971, 1976), Michael and Sharma(1988), Battish (1992), 
Segers (1995), Sharma and Sharma (1999, 2000). The examined taxa were suitably illustrated. The 
general nature and composition of the examined taxocoenosis were discussed. The observations 
were made on population densities of net plankton, zooplankton and their constituent groups, per­
centage composition of different planktonic taxa and temporal variations in qualitative and quan­
titative diversity. 

Percentage similarities of zooplankton between monthly collections was calculated vide 
Sorensen's index (Sorensen, 1948). Species diversity was calculated using Shannan's and 
Menhinick's indices. Dominance and evenness were calculated by Berger-Parker's and E, indices. 

Two-way Analysis of Variance (ANOVA) was performed to detect significance of quanti­
tative variations of plankton between the months and between the sampling stations in the sampled 
heels. 

Ecological relationships between plankton and various abiotic and biotic factors were com­
puted by simple correlation coefficient (r, and r2) at two sampling stations of each bee! and by 
multiple correlation regression (R/ and R/). Statistical significance of the stated correlations was 

ascertained by application of 't-test'. 

The results obtained are summarized below:-

1. ABIOTIC FACTORS: 

Monthly rainfall ranged between 0.18-384.6 mm (155.2 ±141.3) during the course ofthis 
study. Maximum rainfall (384.6mm) was experienced during June-August in both the years. Its 
peak was recorded during August in the first year of the study period. However, low rainfall was 
noticed during December (0.18mm) in the first year and in the same month (0.6mm) in the same 
year. A very low precipitation was recorded from November to February ( 1. 7mm- 0.18mm) dur­
ing the study period. 

The recorded air temperature ranged between 22.3-38.2 (30.7 ±4.3) at station I and 22.4-
38.1 (30.6 ±4.2) at station II in Deepor heel. Water temperature of the bee! varied from a winter low 
of 17.9°C (December-February) to a summer high of33.6°C (May-July) and ranged between 17.9-
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33.6°C (28.4 ±4.3) at station I. A minor peak during September-October occurred when the weather 
was moderately hot. Station II recorded 18.2-32.9°C (28.1 ±3.9) with a minor peak during April­
May. However, air temperature fluctuated between 21.9-37.1 (30.4 ±4.0) at station I and 21.9-38.1 
(30.6 ±4.2) at station II in Ghorajan beel. Water temperature varied between 19.7-33.2°C (28.0 
±3.7) and 19.8-32.8°C (28.1 ±3.8) at station I and II respectively in this beel. Seasonal variations of 
water temperature were observed in Siligurijan and Fingua beel, which ranged between 17.9-31. 7°C 
(27.1 ±5.5) and 23.2-33.5°C (28.8 ±4.0) respectively. The recorded air temperature ranged between 
20.4-34.8°C (29.7 ±5.5) in the former, while the later depicted 24.8-36.6°C (30.8 ±4.5). There­
corded variations and mean values exerted tropical nature and the temporal changes in the water 
temperature followed nearly an identical pattern in the sampled heels. Further, it followed a trend 
identical to that of atmospheric temperature. Water temperature exhibited significant positive rela­
tionships with rainfall (r

1
= 0.716,p<.001; r

2
= 0.705,p<.001) and total alkalinity (r1= 0.476,p<.05) 

in Deepor beel. It also depicted significant positive relationship with rainfall (r
1
= 0.714, p<.001; 

r2= 0.674, p<.OO 1) in Ghorajan beel, which resulted due to concentration of precipitation during 
summer months. 

The present study registered low transparency i.e between 17.0-82.0 em (55.8 ±20.9) at 
station I and 15.0-81.0 em (55.2 ±22.2) at station II in Deepor heel. Ghorajan beel also depicted 
low transparency (16.0-82.0 em; 53.3 ±20.9) at station I and (16.0-83.0 em; 55.1 ±21.6) at station 
II. Transparency ranged between 16.0-82.0(53.3 ±20.9) em and 16.0-83.0 (55.1 ±21.6) em at sta­
tion I and II respectively in Ghorajan heel. Transparency varied between 21.0-68.0 em ( 44.5 ±20.3) 
in Siligurijan beel and between 36.0-78.0 em (60.0 ±17.0) in Fingua beel. Transparency showed 
clear seasonality during the present study with minima recorded in rainy season (inorganic turbid­
ity) and maxima in winter in the sampled heels. Reduced transparency during the rainy season may 
be attributed to increased load of silt and suspended particles brought into the heels by run-off. 
Correlation analysis among the abiotic factors revealed that transparency and sodium were signifi­
cantly correlated (r

1
= 0.587, p<.01) at station I but it negatively correlated with phosphate (r

1
=-

0.419, p<.05) in Deepor beel. Correlation analysis revealed that transparency, total alkalinity (r
1
=-

0.438, p<.05; r
2
= -0.455, p<.05) and BOD (r1= -0.492, p<.05; r

2
= -0.459, p<.05) were negatively 

correlated in Ghorajan beel indicating inverse relationships between them. 

In the present observations, water of Deepor beel depicted their marginal acidic to alka­
line character as pH varied between 6.5-9.5 (7.3 ±0.6) at station I and 6.6-9.2 (7.3 ±0.5) at station 
II. On the other hand, pH fluctuated between 6.7-8.4 (7.1 ±0.6). at station I and between 6.6-8.3 (7.1 
±0.5) at station II in Ghorajan beel. pH varied between 6.8-7.4(7.2 ±0.23) in Siligurijan beel and 
6.9-8.4(7.6 ±0.56) in Fingua beel. However, correlation analysis among abiotic factors established 
that pH depicted significant direct relationships with specific conductivity (r

1
= 0.512, p<.01; r

1
= 

0.547, p<.01), total hardness (r
1
= 0.499, p<.05; r

2
= 0.415, p<.05), chloride (r

1
= 0.576, p<.01; r2= 

0.597, p<.01), which concurred with the result of Samuajan beel of upper Assam (Sharma and 
Hussain, 1999) and significant negative correlation with free carbon dioxide (r

1
= -0.485, p<.05; 

r2= -0.455, p<.05) and nitrate (r
1
= -0.487, p<.05; r

2
= -0.461, p<.05) in Deepor beel. Besides, it 

shared significant direct relationships with several factors namely, specific conductivity (r
1
= 0.479, 

p<.05; r2= 0.41 0, p<.05), total hardness (r
2
= 0.644, p<.001 ), chloride r

1
= 0.588, p<.O 1; r

2
= 0.569, 

p<.O 1) and significant inverse relationships with sulphate (r
1 
= -0.598, p<.O 1; r2 = -0.564, p<.O 1) 

and nitrate (r1= -0.424, p<.05; r2= -0.462, p<.05) in Ghorajan heel, which agreed with the remarks 
of Sharma and Hussain (1999). 

The present investigation registered specific conductivity ranging between 94.0-199.0 J.!SI 
em (162.2 ±34.6) at station I and 102.0-198.0 J.!S/cm (162.6 ±33.0) at station II in Deepor heel. F 
ratio of ANOVA (F11 , 23 = 106.87, p>0.05) showed significant difference between the months in the 

3 



first year and the second year (F
11

_
23 

= 84.73, p>0.05). Specific conductivity ranged between 50.0-
193.0(128.0 ±40.0) at station I and between 49.0-198.0(133.2 ±45.9) at station II in Ghorajan heel. 
However, ANOVA (F

11 23 
= 489.38, p>0.05) reflected significant difference between the months in 

the first year. The variations in conductivity with seasons and sites were significant. Low conduc­
tivity values were recorded at all stations of both the heels. Seasonal variations of specific conduc­
tivity fluctuated between 130.0-189.0 J.!Sicrn (157.0 ±25.1) in Siligurijan beel and 89.0-173.0 J.lSI 
ern (135.5 ±30.8) in Fingua beel. They, however, differed notably in their specific conductivity 

·values- Deepor (162.2 ±34.6J.!Sicm) at station I and 162.6 ±33.0J.!Sicm) at station II> Siligurijan 
(157.0 ±25.1 J.!S/crn) > Fingua (135.5 ±30.8J.!Sicm) > Ghorajan beel 128.0 ±40.0J.!Sicm at station I 
and (133.2 ±45.9J.!Sicm) at station II. On the other hand, specific conductivity registered inverse 
correlation with sulphate (r,= -0.501; p<.05) and sodium (r,= -0.640, p<.Ol) and direct relation­
ships with pH (r,= 0.512, p<.01), hardness (r,= 0.513;p<.01), calcium (r,= 0.464;p<.05), chloride 
(r,= 0.616,p<.01) and BOD (r,= 0.447;p<.05) in the present study, which coincided with the report 
of Sharma and Hussain (1999). However, specific conductivity recorded an inverse correlation 
with sulphate (r,= -0.615;p<.Ol) and direct correlation with pH (r1= 0.479, p<.05; r2= 0.41 0; p<.05), 
hardness (r,= 0.857, p<.001; r

2
= 0.748; p<.001 ), calcium (r,= 0.796, p<.001; r2= 0.687; p<.001 ), 

phosphate (r
2
= 0.408, p<.05) and BOD (r,= 0.484,p<.05; r

2
= 0.494,p<.05) in the present study of 

Ghorajan heel, thereby, indicating contributory role of these factors in ionic content of the sampled 
water body. 

The present study depicted nearly identical ranges and mean values of dissolved oxygen, 
which fluctuated between 3.2-12 mg/1 (6.1 ±2.5) at station I and 2.4-12.8 mg/1 (5.9 ±2.4) at station 
II in Deepor heel. It depicted 62.4-120.2% saturation at station I and 59.4-121.2% at station II in 
this beel, which concurred with the Samuajan beel (Sharma and Hussain, 1999). ANOVA (F 11 ?' = 
36.76, p>0.05 in the first year; F

11
_ 

23 
= 36.86, p>0.05 in the second year) depicted significant 

difference between the months in both the years. During the whole study period, in Ghorajan bee] 
relatively moderate dissolved oxygen was observed as it ranged between 2.4-10.2 mg/1 (5.7 ±1.7) 
at station I and 3.2-12.4 mg/1 (5.6 ±2.0) at station II. It showed 56.8-112.4% saturation at station I 
and 62.0-119.8% at station II. On the other hand, ANOVA (F

11 23 
= 5.64, p>0.05) showed signifi­

cant difference between the months in the second year. During the study period, seasonal variations 
of dissolved oxygen of the surface water ranged between 4.4-9.8 mg/1 (6.5 ±2.1) in Siligurijan beel 
depicting 65.4-106.4% saturation and 3.6-12.4 rng/1 (6.8 ±3.5) in Fingua beel and also exhibited 
63.6-122.6% saturation. In addition, dissolved oxygen registered direct correlation with BOD (r

2
= 

0.424, p<.05) and FC02 (r2= 0.448, p<.05) in Deepar heel. On the other hand, it also exhibited 
direct correlation with FC0

2 
(r,= 0.538,p<.Ol; r

2
= 0.642,p<.001) and BOD (r,= 0.466,p<.05; r

2
= 

0.462, p<.05) in Ghorajan beel. 

Free carbon dioxide varied between 0-30.0 mg/1 (11.1 ± 7.7) at station I and 0-38.0 mg/1 
(10.7 ±8.2) at station II in Deepor bee!. However, ANOVA {F

11 
?:J = 61.73, p>0.05 in the first year; 

F 11 Tl = 63.57, p>0.05 in the second year) showed significant difference between the months in both 
the. years. Free carbon dioxide was detected throughout the study period with concentrations fluc­
tuating between 4.0-30.0 mg/1 (8.7 ±5.8) and between 2.0-30.0 rng/1 (8.3 ±5.3) at stations I and II 
respectively in Ghorajan beel, thereby, reflecting its poor autotrophic uptake in the ecosystem. 
ANOVA (F 11 • 23 = 9.65, p>O.OS in the first year; F

1
_ 

23 
=17.39, p>O.OS in the second year) showed 

significant difference between the months in both the years in Ghorajan beel. In this present obser­
vation, free carbon dioxide exhibited direct correlation with total alkalinity (r,= 0.659,p<.001; r

2
= 

0.45, p<.05), dissolved oxygen (r
2
= 0.448,p<.05), nitrate (r

2
= 0.433,p<.05) in Deepor bee!. On the 

other hand, Ghorajan beel registered positive relationships with total alkalinity (r,= 0.444, p<.05; 
r2= 0.434,p<.05), dissolved oxygen (r,= 0.538, <.01; r

2
= 0.642,p<.001) and BOD (r

1
= 0.592,p<.Ol; 

r2= 0.663,p<.001) indicating positive relationships among them. 

4 



The present study exhibited ranges 32.0-96.0 mg/1 (70.0 ±16.4) at station I and 30.0-93.0 
mg/1 (70.7 ±17.4) at station II in Deepor heel. However, ANOVA (F 1 21 = 94.1, p>0.05 in the first 

' year; F
1 21 

= 100.71, p>0.05 in the second year) exhibited significant difference between the months 
in both 'the years. Ghorajan heel, on the other hand, recorded 30.0-112.0 mg/1 ( 66.0 ±20.1) at sta­
tion I and 38.0-116.0 mg/1 (66.7 ±19.5) at station II. Both the heels depicted almost an identical 
concentration, which was low. Low concentration in tropical water bodies is supported by other 
workers of this region (Sharma and Hussain, 1999; Sharma and Lyngdoh, 1999 and Sharma and 
Hussain, 2001). ANOVA (F

11 23 
= 98.97, p>0.05 in the first year; F

11 23 = 21.031, p>0.05 in the 
second year) showed significant difference between the months in both the years. Total alkalinity 
ranged between 45.0-84.0 mg/1 (61.4 ±14.1) in Siligurijan beel and 62.0-84.0 mg/1 (71.7 ±8.5) in 
Fingua heel. Total alkalinity exerted significant positive relationships with water temperature (r1= 
0.476,p<.05), free carbon dioxide (r

1
= 0.659,p<.001; r

2
= 0.450,p<.05), nitrate (r

1
= 0.528,p<.Ol) 

and silicate (r1= 0.407, p<.05) in Deepor bee!, which in tum, reflected interdependence of these 
attributes. The recorded values concurred with the reports ofBhattarai (2004). On the other hand, 
it registered direct correlation with specific conductivity (r

1
= 0.517,p<.01; r

2
= 0.532,p<.Ol), hard­

ness (r,= 0.576,p<.Ol, r2= 0.562,p<.Ol), calcium (r,= 0.488,p<.05; r
2
= 0.458,p<.05) in Ghorajan 

heel; these relationships agreed with Sharma (1995) and Sharma and Hussain (1999). 

Total hardness fluctuated between 46.0-82.0 mg/1 (60.9 ±11.2) at station I and 40.0-80.0 
mg/1 (60.9 ±12.1) at station II in Deeporbeel. In this heel, ANOVA (F

11 71 = 218.61, p>0.05 in the 
first year; F11 71 = 199.29, p>0.05 in the second year) depicted significant difference between the 
months; in case of stations (F

1 71 =16.83, p>0.05 in the first year; F
1 21 

= 16.79, p>0.05 in the second 
year) also, it showed significant difference in both the years. However, Ghorajan bee! exhibited 
20.0-84.0 mg/l (54.4 ±15.7) at station I 20.0-80.0 mg/1 (52.6 ±15.1) at station II. ANOVA (F

11 71 = 
116.76, p>0.05 in the first year; F

11
, 

23 
= 8.948, p>0.05 in the second year) showed signific-ant 

difference between the months at both the stations. Total hardness varied between 40.0-76.0 mg/1 
(60.0 ±14.1) in Siligurijan heel and between 52.0-76.0 mg/1 (63.2 ±9.4) in Fingua heel. The role of 
calcium and magnesium in controlling the total hardness is clearly indicated by significant positive 
correlations with calcium r,= 0.866,p<.001; r

2
= 0.868,p<.OOI) and magnesium (r

2
= 0.461,p<.05) 

in Deepor anda1so showed positive relationships with calcium {r
1
= 0.807,p<.001; r

2
= 0.807,p<.001) 

magnesium (r
1
= 0.495, p<.05; r

2
= 0.524, p<.Ol) in Ghorajan heel. Positive correlation of total 

hardness also existed with other abiotic factors including chloride (r,= 0.587,p<.01) and BOD (r
1
= 

0.462, p<.05; r2= 0.458, p<.05) and it established inverse correlation with sulphate (r1= -0.738, 
p<.001; r2= -0.679, p<.001 ), nitrate (r,= -0.540, p<.Ol; r

2
= -0.427, p<.05) in Deepor heel. How­

ever, it showed direct relationships with chloride (r
2
= 0.424, p<.05) and BOD (r

1
= 0.479, p<.05; 

r2= 0.489, p<.05) and inverse relationship with sulphate (r
1
= -0.585, p<.Ol; r

2
= -0.488, p<.05) in 

Ghorajan heel, which coincided with the result of Samuajan heel indicating dilution impact of 
rainfall (Sharma and Hussain, 1999). 

The calcium content of the surface water ranged between 23.1-56.7 mg/1 (36.2 ±8.2) at 
station I and 21.0-52.5 mg/1 (35.2 ±8.6) at station II in Deepor heel. ANOVA (F1 23 

=37.59 p>0.05 
in the first year; F1, 23 =37.41, p>0.05 in the second year) showed significant difference between the 
months and no significant difference between the stations in the years. On the other hand, it re­
corded 8.4-46.2 mg/1 (31.3 ±10.5) at station I and 10.5-44.1 mg/1 (29.1 ±9.8) at station II in Ghorajan 
beel. However, ANOVA (F 11 , 23 = 36.49, p>0.05 in the first year; F

11
,
23 

=19.09, p>0.05 in the second 
year) exhibited significant difference between the months in both the years, while in case of sta­
tions (F 1 73 =27.44, p>0.05 in the second year) it showed significant difference in the second year. 
The rang~s and mean values of Deepor heel were relatively higher than the values of Ghorajan 
heel. Calcium ranged between 26.1-43.6 mg/1 (33.4 ±6.4) in Siligurijan heel and between 29.4-
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38.3 mg/1 (32.9 ±3.3) in Fingua beel. The former showed peak calcium concentration during sum­
mer and lowest during autumn, while maximum value was observed during monsoon season in 
Fingua bee I. Correlation analysis revealed that calcium depicted direct relationship with total hard­
ness (r

1
= 0.866, p<.OOl; r

2
= 0.868, p<.OOl) in Deepor beel, on the other hand, it showed the identi­

cal relationship in Ghorajan beel, where total hardness (r
1
= 0.807, p<.OOl; r2= 0.807, p<.001), 

which confirmed that calcium in contributing to total hardness across the two study sites was more 
pronounced than any other ion and apparently agreed with the reports of floodplain lakes of Assam 
by Sharma and Hussain (1999). On the other hand, calcium showed inverse relationships with 
sulphate (r

1
= -0.519,p<.Ol; r

2
= -0.599,p<.Ol) at station II in Deepor beel, while it depicted inverse 

relationships with sulphate (r
1
= -0.640, p<.OOl; r

2
= -0.516,p<.01) in Ghorajan beel. 

Magnesium fluctuated between 0.8-8.9 mg/1 (5.6 ±1.7) at station I and station II recorded 
0.8-9.3 r.1g/l (5.9 ±1.9) in Deepor beel. The present study registered Calcium> Magnesium, which 
is a general trend in most of the water bodies. Ghorajan beel depicted no definite pattern of monthly 
variations. The values ranged between 0.9-9.6 mg/1 (5.2 ±2.4) and between 0.7-9.4 mg/1 (5.3 ±2.3) 
at station I and II respectively. However, it depicted positive relationship with phosphate (r2=0.462, 
p<.05) in this beel. Magnesium concentration varied between 3.3-9.1 mg/1 ( 6.4 ±2.2) in Siligurijan 
beel and between 5.5-10.8 mg/1 (7 .4 ±2.1) in Fingua beel. It registered maxima during monsoon 
and minima during autumn season in Siligurijan beel. Fingua beel showed peak concentration 
during winter and lowest value was noticed during monsoon season. The mean values ofSiligurijan 
and Fingua bee I showed slightly higher than that of Deepor and Ghorajan bee I. 

The present study registered a narrow range of fluctuations of chloride i.e. between 14.9-
35.9 mg/1 (23.8 ±6.5) at station I and 12.9-35.9 mg/1 (23.3 ±6.7) at station II in Deepor beel. On the 
other hand, it ranged between 8.9-42.9 mg/1 (21.2 ±8.4) at station I and 9.9-43.9 mg/1 (22.6 ± 7.5) at 
station II in Ghorajan beel. maximum value was observed in July (42.9 mg/1 at station I & 43.9 mg/ 
I at station II) in Ghorajan beel, high chloride values in the beel could be due to animal waste from 
cattle grazing during the season. In general, chloride concentration agreed with the ranges noticed 
in natural water, thereby indicating lack of organic pollution in the studied heels. Chloride regis­
tered significant inverse correlation with sulphate (r

1
= -0.419;p<.05, r

2
= -0.583;p<.Ol) in Deepor 

beel. On the other hand, it showed significant positive correlation with BOD (r
1
= 0.625; p<.OOI) at 

station I in Ghorajan beel indicating interdependence between them. 

Dissolved organic matter ranged between 0.3-3.2 mg/1 (2.3 ±0.7) and 0.5-3.8 mg/1 (2.1 
±0.7) at station I and II in Deepor heel respectively. DOM content of Ghorajan beel fluctuated 
between 0.9-3.8 mg/1 (2.3 ±0.7) at station I and between 0.8-3.8 mg/1 (2.2 ±0.7) at station II. The 
concentrations of DOM in both the heels were relatively low. On the other hand, the mean values 
of both the heels were slightly higher than the report of Zafar (1964). 

The water of the two floodplains indicated relatively low concentration of dissolved solids, 
i.e. between 0.4-2.6 mg/1 (1.6 ±0.6) at station I and 0.3-3.2 mg/1 (1.5 ±0.6) at station II in Deepor 
beel. Ghorajan beel showed ranges ofTDS 0.8-2.9 mg/1 (1.9 ±0.6) at station I and 1.1-2.9 mg/1 (1.8 
±0.5) at station II. Both the heels depicted low concentration of TDS during the whole study pe­
riod. Low TDS at these sampled heels corresponded with low ionic concentrations in general, 
which supported the results of Bhattarai (2004 ). 

The concentration of inorganic phosphorus estimated as phosphate ranged between 0.01-
0.9 mg/1 (0.3 ±0.3) at station I and between 0.02-1.2 mg/1 (0.3 ±0.3) at station II in Deepor beel. 
Ghorajan beel depicted phosphate content ranging between 0.02-1.4 mg/1 (0.5 ±0.4) at station I and 
between 0.04-2.4 mg/1 (0.87 ±0.8) at station II. In addition, it depicted inverse correlation with 

6 



transparency (r 
1 
= -0.419; p<.05) in Deepor beel, which coincided with the reports of floodplain 

lakes of Assam by Sharma and Hussain (I 999). In general, lower phosphate content in water col­
umn of Deepor beel, during most part of present study period, was attributed to its uptake by 
luxuriant growth of aquatic macrophytes, which agreed with the findings of Sharma and Hussain 
( 1999). It exhibited significant inverse correlation with potassium (r2 = -0.410, p<.05) at station I in 
this beel. On the other hand, annual ranges and mean values ofboth the beels (excepting Ghorajan 
station II) concurred with the results of Yusuf et al. (1986), Yadava et al. ( 1987), Vass ( 1989) and 
Sinhaet al. (1994), Sharma and Hussain (2001). 

The present observation indicated sulphate content ranging between 5.1-28.2 mg/1 ( 14.9 
±6.3) at station I and between 4.9-24.5 mg/1 (15.8 ±5.3) at station II in Deepor beel. On the other 
hand, sulphate content in Ghorajan beel depicted bimodal pattern of monthly variations and fluctu­
ated between 3.6-30.3 mg/1 (17.4 ±6.8) at station I and between 4.2-27.0 mg/1 (16.5 ±5.9) at station 
II during the study period. Further, it registered inverse correlations with specific conductivity (r,= 
-0.501, p<.05; r

2
= -0.524, p<.01) and total hardness (r,= -0.738, p<.001; r

2
= -0.679, p<.001) in 

Deepor beel, and it recorded an identical relationships with pH (r,= -0.598, p<.01; r
2
= -0.564, . 

p<.O 1 ), specific conductivity (r1 = -0.615, p<.O 1) and total hardness (r, = -0.585, p<.O 1; r
2 
= -0.488, 

p<.05) in Ghorajan beel, which coincided with the reports of floodplain lakes of Assam by Sharma 
and Hussain (1999), while direct relationship was noticed with nitrate (r

2 
= 0.534, p<.O 1) in Ghorajan 

beel, which agreed with the reports by Sharma and Hussain (1999). Mean values of both the beels 
corresponded with the reports of Yousuf et al. ( 1986) and Sharma and Hussain (200 1 ). 

Nitrate concentration was low during the study period in Deepor beel and it ranged be­
tween 0.1-1.9 mg/1 (1.2 ±0.5) at station I and between 0.2-2.3 (1.4 ±0.6) at station II. The concen­
tration of this nutrient fluctuated between 0.09-2.1 mg/1 (1.1 ±0.6) at station I and between 0.09-2.1 
mg/1 (1.2 ±0.6) at station II in Ghorajan beel. Nitrate registered inverse relationship with total 
hardness (r,= -0.540, p<.01; r

2
= -0.427, p<.05) in Deepor heel. Both the beels depicted almost 

identical findings with the report of Samuajan beel (Sharma and Hussain, 1999). This micronutri­
ent exhibited peak during monsoon, which supported by significant positive correlation with rain­
fall (r1= 411 ;p<.05) in Deepor beel. It depicted positive correlation with rainfall (r

2
= 0.442;p<.05) 

in Ghorajan beel also. The impact of rainfall is also supported by Goswami (1985), Yadava ( 1987) 
and Sharma and Hussain (1999). Annual range and mean values ofboth the beels are almost simi­
lar with the reports of Sharma and Hussain (1999) and Sharma and Hussain (2001) from the state of 
Assam. 

In the present study, silicate content ranged between 0.1-4.6 mg/1 (2.1 ±0.9) at station I and 
station II 0.3-4.1 mg/1 (1.9 ±0.8) in Deepor beel. On the contrary, Ghorajan heel exhibited 0.04-4.1 
mg/1 (1.8 ±0.8) at station I and 0.1-4.3 mg/1 (1.9 ±0.9) at station II. Its concentration was lower than 
the reports by Dey (1981 ), Yousuf et al. (1986), Yadava et al. (1987) and Singh and Roy (1990), on 
the other hand, its mean values ofboth the beels were lower than the reports of Sharma and Hussain 
(1999). It, however, registered positive relationship with total alkalinity (r

1 
= 0.407 ,p<.05) in Deepor 

beel. Silicate also exhibited positive relationship with sodium {r1= 0.643, p<.01; r
2
= 0.474, p<.05) 

in Ghorajan beel. Both the heels corroborated the relationships with the reports of Sharma and 
Hussain (1999) from the state of Assam. 

BOD fluctuated between 0.6-4.8 mg/1 (2.09 ±0.9) at station I and between 0.4-5.1 mg/1 
(2.8 ± 1.5) at station II in Deepor bee I. BOD values ranged between 0.1-4.4 mg/1 ( 1.8 ± 1.0) at 
station I and between 0.1-4.8 mg/1 ( 1. 7 ± 1.1) at station II in Ghorajan bee I. However, BOD regis­
tered direct correlation with dissolved oxygen (r

2
= 0.424,p<.05) and calcium (r

1
= 0.529,p<.01; r2= 

0.483, p<.05) in Deepor beel. On the contrary, Ghorajan beel depicted direct relationships with 
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dissolved oxygen (r1= 0.466, p<.05; r
2
= 0.462, p<.05) and calcium (r

1
= 0.442, p<.05; r

2
= 0.514, 

p<.01) indicating positive relationship among them and also exhibited significant inverse correla­
tion with transparency (r1= -0.492,p<.05; r

2
= -0.459, p<.05). In the present study, Deepor heel and 

Ghorajan heel did not cross the polluted range of BOD (lower level 6 mg/1). 

The concentration of this alkaline earth metal ranged between 12.4-31.0 mg/1 (19.6 ±4.7) 
at station I and between 11.1-28.0 mg/1 (18.8 ±4.2) at station II in Deepor heel. However, sodium 
fluctuated between 6.1-27.0 mg/1 (18.6 ±5.4) at station I and between 7.3-29.0 mg/1 (19.9 ±5.4) at 
station II in Ghorajan heel. It exhibited significant inverse correlation with specific conductivity 
(r1= -0.64, p<.Ol ) and pH (r1= -0.428 p<.05) and BOD (r

1
= -0.446 p<.05) at station I in Deepor 

heel, which did not depict the identical trend with the records of Ghorajan heel. However, sodium 
exhibited significant positive relationships with transparency (r

1
= 0.587, p<.Ol) and silicate (r

1
= 

0.4 74, p<.05) at station I in Deepor heel and at station II in Ghorajan heel respectively. The mini­
mum values of Deepor heel were apparently higher than that of Ghorajan heel. On the other hand, 
the mean values of both the heels were lower than the earlier report of floodplain lakes of Assam 
(Sharma and Hussain, 2001) and apparently higher than the lakes of high altitude (Zutshi and Vass, 
1978). 

The present observations showed a wide range of fluctuations in the potassium content of 
the water, i.e. between 3.2-9.0 mg/1 ( 6.06 ± 1.6) at station I, while station II exhibited 4.2-10.2 mg/ 
1 ( 6.6 ± 1.5) in Deepor heel. Ghorajan heel depicted wide range of potassium fluctuations. It ranged 
between 3.7-10.0 mg/1 (6.4 ±1.7) at station I and between 3.2-9.8 mg/1 (6.1 ±1.7) at station II. It 
depicted significant inverse correlation with BOD (r1 = -0.464, p<.05) at station I Deepor heel. The 
mean values were observed to be higher than the report of other heels from the state of Assam 
(Sharma and Hussain, 2001). On the other hand, the values of potassium of both the sampled 
floodplain lakes were apparently higher than the values of high altitude lakes, which compared 
with the results of Dallake, Srinagar (Zutshi and Vass, 1978). 

2. BIOTIC FACTORS: 

A. BIODIVERSITY OF ZOOPLANKTON 

Seasonal variations for the study ofbiodiversity of zooplankton were observed in four heels, 
namely Siligurijan, Fingua, Deepor and Ghorajan heel. The zooplankton taxocoenosis of the sampled 
heels included two major groups namely, Rotifera and Cladocera. Species richness of zooplankton 
ranged between 46-68 species in Siligurijan heel. Species richness of Rotifera fluctuated between 
30-50 species in this heel. A total of 104 zooplankton taxa were identified from Siligurijan heel out 
of which 72 species of Rotifera and 32 species of Cladocera. Species richness of zooplankton 
varied between 59-80, the maximum was observed during autumn and the minimum during the 
monsoon season in Fingua heel. Species richness ofRotifera fluctuated between 35-57 in this heel. 
A total of 105 zooplankton taxa were identified from this heel. 75 species of Rotifera and 30 
species of Cladocera were identified during the study period. 122 zooplankton taxa were identified 
from Deepor heel, out of which Rotifera registered 87 species and 35 species ofCladocera. On the 
other hand, Ghorajan heel registered a total of 120 taxa, 86 species belonging to Rotifera and 34 
species belonging to Cladocera during the study period, which apparently higher in comparison to 
the reports of subtropical lakes from this region (Sharma, 1995) and also floodplain lakes of Assam. 
Lecanidae and Brachionidae together, comprised a notable component of rotifer biodiversity in the 
sampled heels. In the present investigation, Siligurijan heel registered 72 species ofRotifera, out of 
which 18 species belonging to Lecanidae family followed by 17 species to Brachionidae. On the 
other hand, Fingua registered 75 species of Rotifera, a total of 20 species belonging to Lecanidae 
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family, while 17 species belonging to Brachionidae. Rotifera accounted for 69.2% of total zoop­
lankton richness in Siligurijan heel and 71.4% in Fingua beel. Lecanidae (24 species) and 
Brachionidae ( 19 species) together, comprised a notable component of rotifer biodiversity in Deepor 
heel. In the present study, Ghorajan heel registered 86 species ofRotifera, out ofwhich 24 species 
belonging to Lecanidae family followed by 19 species belonging to Brachionidae, 9 species be­
longing to Colurellidae, 7 species belonging to Trichocercidae. The proportion of widely distrib­
uted Lec~ne amounts to 25% of the total rotifers in Siligurijan, on the other hand, 26.7% in Fingua 
beel. This is apparently higher than the result of Samuajan heel of upper Assam (Sharma and 
Hussain, 2001) but the distribution percentages of Lecane are definitely lower than the reports of 
Deepor (27.6%) and Ghorajan heel (27.9%). Among the rotifers, Brachionus mirahilis, Lecane 
thienemanni, Lecane ohioensis, Lecane decipiens, L. inopinata, L. crepida, Filinia camascela, and 
Trochosphaera aequatorialis were totally absent in Siligurijan heel during the study period. On the 
other hand, Keratella tropica, Beauchampiella eudactylota, Lecane pyriformis, Lecane decipiens 
and L. inopinata were also not registered in Fingua heel. The rotifer fauna exhibited dominance of 
monogonont taxa. Five eurotatorian families namely 
Lecanidae>Brachionidae>Colurellidae>Trichocercidae included 68.9% of the total rotifers in 
Deepor heel, 68.6% in Ghorajan heel, 68.1% in Siligurijan heel and 68% in Fingua bee!, the spec­
trum of dominance apparently agreed with the report of Sharma ( 1996). 

The other dominant group Cladocera exhibited the ranges of species richness 16-25 in 
Siligurijan heel. Maximum species richness was observed during winter and the minimum during 
monsoon season. Cladocera depicted the ranges of species richness 20-24 in Fingua heel. A total of 
32 species documented from Siligurijan beel, while Fingua heel registered 30 species. The number 
ofboth the heels was lower as compared to reports ofDeepor and Ghorajan beel, which registered 
35 and 34 species respectively. Bosmina longirostris, Biapertura karua, Moina micrura, 
Scapholeheris kingi contributed to maximum richness in Siligurijan beel, on the other hand, Bo.)mina 
longirostris recorded maximum during monsoon season in the sampled heels and Biapertura karua 
and Chydorus sphaericus were found to be common in Fingua beel. The cladocerans comprised 
subdominant component of zooplankton in the sampled heels. 

Percentage similarity of Rotifera of Deepor and Ghorajan beel exhibited ranges 24.2-
84.7% in the first year with highest between December and January and lowest between April and 
June, while it showed ranges 32.7-71.1% in the second year with highest between January and June 
and lowest between February and May. In Deepor and Ghorajan heel, only instance of higher com­
munity similarity (more than 80%) of rotifera was observed between December and January (84. 7%) 
in the first year. 

B. SYNECOLOGY OF ZOOPLANKTON 

(I) NET PLANKTON: 

Net plankton in Deepor and Ghorajan beel appeared to be diversified. Higher species rich­
ness was observed in both the beels. Recorded 208 species including 149 species of zooplankton 
and 59 species of phytoplankton in Deepor heel, on the other hand, a total of 202 species were 
recorded in Ghorajan heel out of which 147 zooplankton species and 55 phytoplankton species at 
all. Zooplankton comprised an important component and constituted dominant group to the plank­
tonic communities in both the heels. This dominant group, on the other hand, included six major 
groups namely, Rotifera, Cladocera, Copepoda, Rhizopoda, Ostracoda and Conchostraca. Species 
richness in both the beels was higher than the reports of Sharma ( 1995), Sharma and Hussain 
(1999) and Sharma (2001). The population density of net plankton at station I ranged between 475-
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969 ind/1 (703.0 ±124.0) and 431-1036 ind/1 (618.0 ±147.0) at station II in Deepor heel. The quan­
titative abundance of net plankton in Ghorajan heel fluctuated between 414-1134 ind/1 (647.0 ±179.0) 
at station I and 335-804 indll (522.0 ±130.0) at station II. In the present investigations, net plankton 
densities were significantly influenced by phytoplankton (r,= 0.626, p<.01; r

2
= 0.878, p<.001), 

Chlorophyta (r,= 0.619,p<.01; r
2
= 0.798, p<.001), Bacillariophyta (r,= 0.598, ,p<.01; r2= 0.736, 

p<.001) and also showed significant correlation with zooplankton (r,= 0.501, p<.05; r2= 0.584, 
p<.O 1) and Rotifera (r

1 
= 0.456, p<.05; r

2 
= 0.56, p<.O 1) in Deepor beel, thereby, exhibited contribu­

tory role in the population. Further, it exhibited significant direct correlation with phosphate (r2= 
0.423, p<.05) in this heel indicating positive relationship between them. In addition, net plankton 
showed positive correlation with phytoplankton (r,= 0.759,p<.001; r

2
= 0.621 ,p<.01 ), Chlorophyta 

(r,= 0.746,p<.01; r
2
= 0.526,p<.01), Bacillariophyta (r,= 0.315, r

2
= 0.644,p<.001), zooplankton 

(r,= 0.647, p<.001; r
2
= 0. 76,p<.001) and Rotifera (r

1
= 0.474, p<.05; r

2
= 0.751, p<.Ol) in Ghorajan 

beel indicating interdependence among the attributes. On the other hand, it showed significant 
positive relationships with specific conductivity (r

1 
= 0.423, p<.05), total alkalinity (r

1 
= 0.596, p<.O 1; 

r2= 0.416, p<.OS), calcium (r,= 0.409, p<.05), phosphate (r,= 0.517, p<.01; r
2
= 0.432, p<.05) and 

silicate (r1= 0.476, p<.05). The multiple regression indicated that sixteen ecological variables to­
gether accounted for 69.6% (station I) and 72.3% (station II) of variations of net plankton indicat­
ing importance of combined influence of various factors in Deepor beel, while it accounted for 
82.2% at station I and 77.8% at station II in Ghorajan heel. 

(II) ZOOPLANKTON: 

· The zooplankton taxocoenosis of both the beels included six major groups namely, Rotifera, 
Cladocera, Copepoda, Rhizopoda, Ostracoda and Conchostraca. 149 zooplankton taxa were iden­
tified from Deepor beel, which included 149 species at station I and 14 7 species at station II, on the 
other hand, Ghorajan beel registered a total of 147 taxa, indicated 147 species at station I and 146 
species at station II during the study period, which apparently higher compared to the reports of 
Sharma, 1995 and also floodplain lakes of Assam. Of these, Rotifera registered 88 species at sta­
tion I and 87 species at station II with spectrum of dominance as Rotifera > Cladocera with 48 
species ( st.I) > 4 3 species ( st.II) and 12 species (st. I) > Rhizopoda> 11 species (st. II) > Copepoda 
(3 species at both the stations) > Ostracoda (2 species at both the stations) > Conchostraca ( 1 
species at both the stations) in Deepor beel. On the other hand, Ghorajan beel registered 87 species 
at both stations of Rotifera with spectrum of dominance as Rotifera > Cladocera ( 42 species at 
station I, 42 species at station II)> Rhizopoda (12 species at station I, 11 species at station II)> 
Copepoda (3 species at both the stations)> Ostracoda (2 species at both the stations) > Conchostraca 
( 1 species at both the stations). 

Zooplankton comprised an important component, which ranged between 172-565 (361.0 
±103.0) at station I and 146-382 (256.0 ±71.0) at station II in Deepor beel and significantly influ­
enced their monthly abundance (r

1
= 0.501, p<.05; r

2
= 0.584, p<.01 ). On the contrary, Ghorajan beel 

exhibited 133-487 (327.0 ±117.0) at station I and 152-464 (300.0 ±102.0) at station II and also 
positively correlated with net plankton (r,= 0.647, p<.01; r

2
= 0.76, p<.001). The observed densities 

were also higher than in the floodplain lakes of Bihar (Rai and Dutta Munshi, loc cit.; Sanjer and 
Sharma, loc cit.), Kashmir (Khan, 1987) and West Bengal (Vass, 1989). Zooplankton exhibited 
significant positive correlation with Rotifera (r

1
= 0.843,p<.001; r2= 0.787,p<.001), Cladocera (rt" 

0.818,p<.001; r2= 0.892,p<.001), Copepoda (r,= 0.427, p<.05), Rhizopoda (r
1
= 0.597, p<.OI; r/" 

0.762,p<.001) and Ostracoda (r1= 0.443,p<.05) in Deepor heel indicating interdependence among 
the attributes. On the other hand, zooplankton exhibited significant positive relationships with 
magnesium (r1= 0.423, p<.05) at station I and inversely correlated with water temperature (r,= -
0.465, p<.05) at station I in this beel, thereby, exhibited relatively low temperature is favourable 
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for zooplankton production. ANOVA showed no significant differences between the months (F 
I I. 23 

= 2.413, p>.001) as well as between the stations (F
1
_
23 

= 4.673, p>.001) in first and second year (F
11

• 

23 = 0.036, p>.001 between months; F
1 23 

= 0.004, p>.001 between stations) in Deepor heel. How­
ever, ANOVA showed significant differences between the months (F

11 23 
= 4.35, p>.OOl) as well as 

between the stations (F
1 21 

= 6.69, p>.OOl) in first and in second year, it exhibited significant 
differences between the months (F 

11 23 = 1 0.24, p> .00 I) and no significant differences between the 
stations (F 1 23 = 0.198, p>.OOI) in Ghorajan heel. The present observation registered inverse corre­
lation bet~een zooplankton vs. transparency (r

1
= -0.513, p<.Ol) in Ghorajan bee!. It exhibited 

significant positive correlation with Rotifera (r
1
= 0.958,p<.001; r

2
= 0.933, p<.001 ), Cladocera (r

1
= 

0.919,p<.001; r2= 0.808,p<.001), Copepoda (r
1
= 0.859,p<.001; r

2
= 0.599,p<.01)), Rhizopoda (r

1
= 

0.472, p<.05; r2= 0.576, p<.01) and Ostracoda (r
1
= 0.439, p<.05) in this heel. The correlation re­

vealed that the abundance of zooplankton is chiefly dependent on its major groups i.e. Rotifera, 
Cladocera, Copepoda and Rhizopoda. On the other hand, zooplankton exhibited significant corre­
lation with total alkalinity (r

1
= 0.524, p<.01; r2= 0.558, p<.01), phosphate (r1= 0.45, p<.05; r2= 

0.413,p<.05), BOD (r
1
= 0.612,p<.01), specific conductivity (r

2
= 0.428,p<.05), total hardness (r

2
= 

0.525,p<.01), calcium (r
2
= 0.472,p<.05), magnesium (r

2
= 0.419,p<.05) and phosphate (r

2
= 0.413, 

p<.05) in this heel. Alkalinity and pH are often found as variables predicting the zooplankton 
community composition, based on data from a large number of different water bodies (Berzins & 
Pejler, 1987). Zooplankton positively correlated with total alkalinity (r1= 0.524, p<.01; r2= 0.558, 
p<.O 1) in Ghorajan heel. 

During the present study, zooplankton communities depicted higher species diversity com­
puted vide Shannan's index and ranged between 2.532-3.634 (3.264 ±0.3) and 2.215-3.869 (3.234 
±0.35) at station I and II respectively in Deepor heel. Similarly, Menhinick's index varied with 
their narrow ranges and higher mean values i.e. between 2.003-3.977 (3.316 ±0.5) at station I and 
2.092-4.373 (3.372 ±0.6) at station II. On the other hand, Ghorajan heel indicated relatively higher 
species diversity among the stations and it ranged between 3.007-3.978 (3.458 ±0.25) at station I 
and 2.943-3.784 (3.344 ±0.22) at station II using Shannan's index and it fluctuated between 3.015-
4.536 (3.525 ±0.4) at station I and 2.919-4.002 (3.348 ±0.3) using Menhinick's index. Mean values 
of species diversity in both the heels exhibited almost identical and the recorded zooplankton 
diversity was higher than the reports of Sharma (1995), Sharma and Hussain (1999), Wanswett 
(2001) and Sharma and Lyngdoh (2004). 

Zooplankton dominance (vide Berger-Parker's index) at both the stations was generally 
low and ranged between 0.069-0.236 (0.168 ±0.04) and 0.085-0.284 (0.163 ±0.04) at station I and 
II respectively. Dominance of zooplankton fluctuated between 0.123-0.251 (0.184 ±0.03) at station 
I and 0.135-0.297 (0.197 ±0.03) at station II in Ghorajan heel. It registered peak in March and 
minima in July in the second year at station I, while station II exhibited maxima in September and 
minima in August in the first year. The present study showed relatively low overall dominance due 
to fewer quantitatively important species. Mean values indicated low dominance in both the heel, 
which broadly coincided with the findings of the heels of upper Assam reported by Sharma and 
Hussain (200 1 

Evenness (E) indicated high equitability of zooplankton and fluctuated with narrow ranges 

i.e. between 0.853-0.956 (0.891 ±0.03) at station I and 0.876-0.984 (0.939 ±0.03) at station II in 

Deepor heel. On the other hand, evenness of Ghorajan heel showed ranges 0.895-0.976 (0.924 

±0.02) at station I and 0.886-0.987 (0.927 ±0.02) at station II. However, zooplankton evenness did 

not depict significant monthly variations and exhibited almost identical annual ranges between the 

heels. Further, high evenness at all the stations in the heels indicated greater equitability of species 
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abundance in the community, which concurred with the report of Washington (1984). The mean 

value of station I in Deepor beel exhibited marginally lower than that of other stations of the 

sampled beels. The multiple regression indicated that sixteen abiotic factors accounted for 90.9% 
(station I) and 81.5% (station II) of variations of zooplankton indicating importance of combined 
influence of various factors in Deepor beel, while Ghorajan beel stated 71.5% and 92.2% at station 

I and station II respectively. 

Rotifera accounted for the highest share of the abundance of zooplankton. The present 
study did not depict any definite periodicity of overall rotifer abundance or of individual species. In 
general. a greater number of taxa were recorded in the sampled beels but numerical abundances 
were considerably lower. A total of 88 and 87 species at both the stations of Deepor beel and 87 
species in Ghorajan beel represented it. The documented 88 rotifer species from both the beels 
accounted for 75.86% of the total reported rotifers from the floodplain lakes of Assam (116 re­
ported species), 60.27% of the total reported rotifers from the N.E. India (146 reported species) 
and only 26.35% of the total rotifers from whole of the country (334 reported species). Lecanidae 
and Brachionidae were the dominant families of Rotifera in the sampled beels. The rotifer fauna 
exhibited dominance of monogonont taxa. Five eurotatorian families namely Lecanidae> 
Brachionidae> Colurellidae> Trichocercidae included 66.6% ofthe total rotifers, the spectrum of 
dominance apparently agreed with the report of Sharma (1996). Various non-planktonic taxa of the 
Epiphanidae, Trichotridae, Synchaetidae, Dicranophoridae and Floscularidae were poorly observed. 
Lecanidae (24 species at both the stations) and Brachionidae (19 species at both the stations) to­
gether, comprised a notable component of rotifer biodiversity in Deepor beel. In the present study, 
Ghorajan beel registered 87 species ofRotifera at both the stations, out of which 24 species belong­
ing to Lecanidae family followed by 19 species belonging to Brachionidae, 9 species belonging to 
Colurellidae, 6 species belonging to Trichocercidae. This is apparently higher than the report of 
Samuajan heel of upper Assam (Sharma and Hussain, 2001). The predominance ofLecane species 
is in agreement with reports on the rotifer fauna of other tropical floodplain lakes (e.g. Africa: 
Segers et al., 1993c; Asia: Segers, 1994: South America: Jose De Paggi, 1993). 

Altogether 24 species belonging to Lecanidae family documented from both the beels, 
which accounted 52.17% of the total recorded Lecane species from N .E. India (reported 46 spe­
cies), 75% of Sri Lanka (reported 32 species) and 51.06% of Thailand (reported 47 species). On the 
other hand, Lecanidae accounted for 27.3% of total rotifer richness in Deepor beel and 27.6% in 
Ghorajan beel, hence, broadly corresponded with its contribution (26.9%) in the floodplain lakes 
of upper Assam (Sharma, 2000) and also (28.5%) in tropical floodplain lakes of the river Niger, 
Africa (Segers et al. 1993). As a result of this study, a total of 19 species belonging to Brachionidae 
documented from both the heels, which accounted for 82.61% of the total of N.E. India (23 re­
ported species). Most species ofBrachionus, reported from India, are pantropical or cosmopolitan 
forms of alkaline waters. However, both the beels registered 12 species belonging to genus 
Brachionus, which accounted for 85.71% of the total reported species from N .E. India ( 14 reported 
species). Rotifera ranged between 94-265 ind/1 (183.5 ±55.1) at station I and 62-187 ind/1 (117.0 
±3 7 .0) at station II in Deepor beel. The dominant component contributed significantly to net plankton 
(q = 0.456, p<.05; r2= 0.560, p<.01) and Zooplankton production (q = 0.843, p<.001; r2= 0.787, 
p<.OOI) in this beel. On the other hand, Ghorajan beel registered Rotifera abundance 56-245 (167.0 
±60.0) at station I and 92-267 ind/1, (159.0 ±56.0) at station II, which contributed significantly to 
net plankton (q = 0.474,p<.05; r2= 0.751,p<.001) and zooplankton (q= 0.958,p<.001; r2= 0.933, 
p<.001) in Ghorajan beel. The Rotifera abundance is apparently higher than the reports ofLahon 
(1983), Kar (1984), Yadava et al. (1987), Baruah et al. (1993), Sinha et al. (1994) and Sharma and 
Hussain (200 1 ). 
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Deepor beel registered species diversity of Rotifera using Shannon's index was 2.528-
3.594 (3.208 ±0.3) at station I and 2.585-3.657 (3.224 ±0.25) at station II exhibiting narrow range. 
While using Menhinick's index it ranged between 1.617-3.899 (3.117 ±0.6) at station I and be­
tween 1.94-4.545 (3.346 ±0.7) at station II, which showed wide range. Ghorajan beel exhibited 
species diversity ofrotifers using Shannon's index 2.851-3.679 (3.301 ±0.2) at station I and 2.647-
3.628 (3.194 ±0.26) at station II. While using Menhinick's index it ranged between 2.091-4.796 
(3.319 ±0.8) at station I and between 1.909-3.992 (2.979 ±0.5) at station II. The species diversity of 
both the heels concurred with the report of Samuajan beel by Sharma and Hussain, 2001. During 
the course of study, Berger-parker's index of dominance registered 0.075-0.206 (0.124 ±0.04) at 
station I and 0.071-0.183 (0.114 ±0.03) at station II in Deepor beel. On the other hand, Berger­
Parker index of dominance ranged between 0.08-0.208 (0.124 ±0.04) at station I and 0.068-0.326 
(0.125 ±0.06) at station II in Ghorajan heel. The present study showed relatively low overall domi­
nance due to fewer quantitatively important species and apparently agreed with the results of some 
floodplain lakes of Assam reported by Sharma and Hussain (2001). 

During the whole study period, evenness of rotifers using E
1 

ranged between 0.81-0.919 
(0.867 ±0.03) at station I and 0.864-0.947 (0.911 ±0.02) at station II ofDeepor beel. Ghorajan beel 
exhibited evenness using E

1 
ranged between 0.853-0.969 (0.894 ±0.02) at station I and 0.855-0.925 

(0.892 ±0.027) at station II. 

In the present investigations, cladocerans comprised subdominant component of zoop­
lankton in Deepor heel. The quantitative abundance of Cladocera ranged between 29-195 ind/1 
(105.0 ±43.0 ind/1) at station I ofDeepor beel, while station II recorded 44-134 ind/1 (82.0 ±28.0 
ind/1). A total of 48 species at station I and 43 species at station II belonging to 6 families were 
identified during the study period in Deepor heel. Out of 48 species 52.1% at station I and 58.1% at 
station II belonging to Chydoridae family. The quantitative abundance of cladocera ranged be­
tween 47-160 ind/1 (99.4 ±34.3 ind/1) at station I ofGhorajan beel, while station II recorded 28-155 
ind/1 (81.1 ±28.8 ind/1). The recorded abundance is higher than the reports of Khan ( 1987), Sinha et 
al. (1994), Sanjer and Sharma(1995) and Sharma and Hussain (2001). On the other hand, Ghorajan 
beel registered 42 species at both the stations of which 25 species belonging to Chydoridae family 
(59.5% of total Cladocera). The figures from both the heels were apparently higher than the find­
ings of Sharma ( 1985) from West Bengal. The Cladocera comprised an important component 31.2% 
at station I and 29.3% at station II of zooplankton in Deepor beel. On the other hand, Ghoranjan 
beel exhibited 28.6% at station I and 28.8% at station II of the total recorded zooplankton. Deepor 
heel registered species diversity ofCladocera usiiig Shannon's index were 2.151-3.178 (2.803 ±0.3) 
at station I and 2.164-3.251 (2.828 ±0.2) at station II; while using Menhinick' index ranged be­
tween 1.414-3.549 (2.414 ±0.5) at station I and 1.51-3.81 (2.519 ±0.6) at station II. In the present 
study, Gnorajan beel recorded species diversity of Cladocera using Shannon's index were 2.468-
3.201 (2.851 ±0.2) at station I and station II exhibited 2.231-3.128 (2.743 ±0.24); while using 
Menhinick' index ranged between 1.811-3.444 (2.419 ±0.5) at station I and 1.395-3.618 (2.372 
±0.5) at station II depicting wide range. Berger-Parker's index of dominance in Deepor beel indi­
cated 0.08-0.25 (0.147 ±0.04) at station I and 0.091-0.243 (0.161 ±0.04) at station. During the 
whole study period, Berger-Parker's index of dominance in Ghorajan heel recorded 0.08-0.25 (0.147 
±0.04) at station I and 0.091-0.243 (0.161 ±0.04) at station II. The present study showed relatively 
low overall dominance due to fewer quantitatively important species. In this investigation, even­
ness index (E1) reflected 0.836-0.975 (0.895 ±0.03) at station I and 0.733-0.951 (0.913 ±0.05) at 
station II in Deepor heel. Evenness reflected maximum value during April in the first year and 
minimum value was noticed during January in the first year at station I and station II exhibited 
maxima during August in the first year and minima during October in the first year. However, 
evenness recorded 0.844-0.963 (0.909 ±0.03) at station I and 0.84-0.955 (0.914 ±0.029) at station 
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II in Ghorajan heel. In general, evenness registered inverse relationship with dominance. Coeffi­
cient correlation of water temperature (r1 = -0.691, p<.OO 1) showed significant inverse relationship 
with Cladocera in Deepor heel, thereby, exhibited low temperature for their growth of population. 
On the other hand, it depicted direct correlation with total alkalinity (r

1
= 0.478, p<.05), total hard­

ness (r1= 0.437, p<.05), magnesium (r1= 0.495, p<.05) and BOD (r
1
= 0.562, p<.01) in Ghorajan 

heel. Correlation between biotic factors revealed that Cladocera and phytoplankton (r
1
= -0.523, 

p<.O 1) were inversely correlated but positively correlated with zooplankton (r
1 
= 0.818, p<.OO 1; r

2 
= 

0.892, p<.001) in Deepor heel, while the same relationships were noticed with zooplankton (r
1
= 

0.919, p<.001; r2= 0.808, p<.OOl) in Ghorajan bee] indicating interdependence between them. 

Meso cyclops sp., Helio diaptomus sp. and Nauplius larvae were the only representatives 
of this group at both the sampled heels. Copepoda registered relatively low qualitative diversity in 
Deepor heel. Diversity of this group in this heel though low, abundance among zooplankton popu­
lation was quite high especially during summer months. It formed quantitatively most important 
group and ranged between 10-122 ind/1 ( 40.0 ±26.0); but did not depict any definite monthly pat­
tern at station I, while station II recorded 7-77 ind/1 (27.0 ±16.0) in Deepor heel. Maximum and 
minimum abundance were observed during July in the second year (122 ind/1) and during October 
in the first year (I 0 ind/1) at station I in Deepor beel. A peak ofnauplii was observed during April 
and May at both the stations, indicating a reproductive increment. On the contrary, Copepoda was 
represented by three species at both the stations in Ghorajan heel. The population density of Copepoda 
ranged between 6-81 ind/1 (35.0 ±22.0); but did not depict any definite monthly pattern at station I, 
on the other hand station II recorded 4-93 ind/1 (34.0 ±25.0). In addition, the density of copepod 
corresponded with higher concentrations in a number of abiotic factors. Positive relationships with 
total alkalinity (r1= 0.418, p<.05; r2= 0.427, p<.05) and BOD (r1= 0.571, p<.Ol; r2= 0.423, p<.05) in 
Ghorajan beel. Among the biotic factors, copepod exhibited a distinct influence on zooplankton 
(r

1
= 0.427, p<.05) and net plankton (r

1
= 0.463, p<.05) in Deepor beel, while it showed positive 

relationships with zooplankton (r
1
= 0.859, p<.001; r

2
= 0.599, p<.01) and net plankton (r

1
= 0.698, 

p<.001; r
2 
= 0.445, p<.05) in Ghorajan bee!. 

The Rhizopoda formed the third qualitative important group in both the heels. The popu­
lation density of this group, however, ranged between 5-43 ind/1 ( 14.2 ± 11.1) at station I and 5-42 
ind/1 (22.4 ±12.5) at station II in Deepor heel. On the contrary, Ghorajan heel showed between 4-47 
ind/1 (10.8 ±9.4) at station I and 4-70 ind/1 (21.8 ±16.3) at station II. The mean values of Deepor 
bee! were marginally higher than that ofGhorajan beel. On the other hand, the mean values of both 
the heels established definitely higher values than the reports ofSamuajan heel of Assam by Sharma 
and Hussain (200 1 ). The Rhizopoda were represented by 12 species at both the sampled heels This 
group registered significant direct correlations with specific conductivity (r1=0.493, p<.05), total 
alkalinity (r

1
=0.452, p<.05) and total hardness (r

1
= 0.514, p<.01; r2= 0.485, p<.05) in Ghorajan 

heel, which agreed with the results of Sharma and Hussain (200 1 ). Rhizopoda depicted direct 
correlations with net plankton (r

1
= 0.417, p<.05), zooplankton (r1= 0.597, p<.01; r2= 0.762, p<.OOl), 

Rotifera (r
1
= 0.426, p<.05; r

2
= 0.668, p<.Ol), Cladocera (r2= 0.513, p<.Ol) and Copepoda (r1= 

0.558, p<.O I) in Deepor heel indicating interdependence among them. Similarly, it also shared 
direct correlations with net plankton (r

1
= 0.572, p<.01; r

2
= 0.546, p<.Ol), zooplankton (r1= 0.472, 

p<.05; r
2
= 0.576, p<.Ol), Rotifera (r

2
= 0.627, p<.Ol), Cladocera (r1= 0.427, p<.05) and Copepoda 

(r
1
= 0.468, p<.05) in Ghorajan heel. Arcella discoides occurred throughout the study period and 

mainly contributed to their maximum density in both the sampled heels, which agreed with reports 
of Sharma and Hussain (2001). 

Two planktonic ostracods were occasionally very abundant. They were present most of the 
months dominated by Cypricercus sp. and Cypris sp. at both the stations in Deepor beel. Popula-
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tion density of Cypricercus sp. ranged between 0-33 ind/1 at station I and station II exhibited 0-14 
ind/1, while Cypris sp. showed 0-7 ind/1 and 0-6 ind/1 at station I and II respectively. On the other 
hand, Ghorajan beel exhibited Ostracods dominated by the same species Cypricercus sp. and Cypris 
sp. at both the stations. Population density of Cypricercus sp. ranged between 0-16 ind/1 at station 
I and station II exhibited 0-6 ind/1, while Cypris sp. showed 0-8 ind/1 and 0-4 ind/1 at station I and II 
respectively. During the zooplankton peak they became less abundant perhaps due to competition 
by the large numbers of other herbivorous zooplankton. Ostracods depicted direct correlations 
with zooplankton (r

1
=0.443, p<.05) and Copepoda (r

1
=0.634, p<.Ol) in Deepor bee] indicating 

interdependence among the attributes. However, it depicted direct correlations with zooplankton 
(r

1
=0.439, p<.05), Rotifera (r

1
=0.427, p<.05) and Cladocera (r

1
=0.513, p<.05) in Ghorajan beel. 

Conchostraca sp. was found at both the stations in Deepor beel in a very negligible quantity. 

(III) PHYTOPLANKTON: 

Phytoplankton taxa recorded in the present study of Deepor bee] belonged to five groups 
namely Chlorophyta, Bacillariophyta, Cyanophyta, Euglenophyta, Dinophyta and Chrysophyta. 
These, in turn, were represented by 59 species at station I and also the same number of species at 
station II. The species richness of phytoplankton fluctuated between 16-34 species (18.0 ±4.0) and 
20-35 species (20.0 ±5.0) at station I and II respectively. The maximum and minimum number of 
species were noticed in the month of June in the first year at station I and in November in the first 
year. The abundance of phytoplankton ranged between 219-682 ind/1 (342.0 ±114.0) at station I 
and 221-654 ind/1 (362.0 ±119.0) at station II of Deepor beel. Phytoplankton of this bee] are 
represented by 55 species at station I and 54 species at station II in Ghorajan beel. In the present 
study, population density of phytoplankton in this beel fluctuated between 220-727 ind/1 (320.0 
±136.0) at station I and 130-486 ind/1 (222.0 ±84.0) at station II. However, station I exhibited 46.1-
70.38% of net plankton, while station II showed 33.08-64.5% in Deepor beel. On the other hand, 
Ghorajan depicted 53.14-64.11% at station I and 38.8-60.44% at station II. Phytoplankton com­
prised a dominant composition of net plankton. This was also ascertained by significant positive 
correlation with net plankton (r1=0.626, p<.01; r

2
=0.878, p<.001) in Deepor beel, while correla­

tion analysis revealed that phytoplankton and net plankton were significantly correlated (r
1
=0.759, 

p<.001; r
2
=0.621, p<.01) in Ghorajan beel. Quantitative abundance of the sampled floodplain 

lakes is distinctly higher than the reports from reservoirs, which concurred with the report of Sharma, 
(1995). 

In the present observation, Chlorophyta were represented by 23 species at both the sta­
tions in Deepor heel, while Ghorajan beel registered 21 species. Chlorophyta exhibited a positive 
and significant relationships with net plankton ( r 

1 
=0. 619, p<. 0 1; r 

2 
=0. 798, p<. 00 1 ), phytoplankton 

(r1=0.963, p<.001; r2=0.949, p<.001), Bacillariophyta (r
1
=0.861, p<.001; r

2
=0.793, p<.001), 

Cyanophyta (r1 =0.697, p<.OO 1; r2 =0. 787, p<.OO 1 ), Chrysophyta (r
1 
=0. 704, p<.OO 1) and specific 

conductivity (r2=0.428, p<.05) indicating interdependence with each other. On the other hand, 
significant inverse correlation with Cladocera (r

1
=-0.477,p<.01) at station I in Deepor heel. Simi­

larly, it exhibited significant positive correlation with net plankton (r
1
=0.746, p<.001; r

2
=0.526, 

p<.Ol), phytoplankton (r
1
=0.982, p<.001; r

2
=0.962, p<.001), Bacillariophyta (r

1
=0.633, p<.001; 

r2=0.924,p<.001), Cyanophyta (r1=0.912,p<.001; r
2
=0.696,p<.001), Chrysophyta (r

1
=0.505,p<.Ol; 

r2=0.603,p<.Ol) and total alkalinity (r
2
=0.432,p<.05). This group showed inverse but insignificant 

impact of pH in Deepor beel but no specific trend was evident in Ghorajan heel. The Bacillariophyta 
were represented by 20 and 19 species in Deepor and Ghorajan heel respectively. Bacillariophyta 
showed significant positive correlation with net plankton (r

1
=0.598, p<.O 1; r

2 
=0. 736, p<.OO 1 ), phy­

toplankton (r1=0.701,p<.001; r
2
=0.892,p<.001), Chlorophyta (r

1
=0.861,p<.001; r

2
=0.793,p<.001), 

Chrysophyta (r1=0.704, p<.001), calcium (r
1
=0.419, p<.05) and BOD (r2=0.426, p<.05). On the 
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other hand, significant inverse correlation with Cladocera (r
1 
=-0.552, p<.O 1) at station I in Deepor 

heel. This group registered significant positive correlation with phytoplankton (r
1
=0.674, p<.OOI; 

r2=0.938, p<.OOl), Chlorophyta (r
1
=0.633, p<.001; r

2
=0.924, p<.OOl) and Chrysophyta (r

1
=0.546, 

p<.Ol; r2=0.652,p<.001) and significant inverse correlation with zooplankton (r
1
=-0.624,p<.01) at 

station I in Ghorajan heel indicating negative impact on the population pattern. The Cyanophyta 
was represented by 8 and 7 taxa in Deepor and Ghorajan heel respectively. Cyanophyta showed 
significant positive correlation with phytoplankton ( r 

1 
=0. 782, p<. 001 ; r

2 
=0. 907, p<. 00 1 ), Chlorophyta 

(r1=0.697,p<.001; r2=0.787,p<.001), Chrysophyta (r
1
=0.516,p<.Ol ), transparency (r

2
=0.462,p<.05), 

specific conductivity (r2=0.409, p<.05) and BOD (r
1
=0.454, p<.05). On the other hand, significant 

inverse correlation with zooplankton (r
1
=-0.545, p<.01), Cladocera (r

1
=-0.488, p<.05), magne­

sium (r1=-0.416, p<.05) and silicate (r
1
=-0.439, p<.OS) at station I in Deepor heel. However, 

Cyanophyta exhibited significant positive correlation with net plankton (r
1
=0. 717, p<.OO 1; r

2 
=0.508, 

p<.01), phytoplankton (r1=0.949, p<.001; r
2
=0.820, p<.OOl), Chlorophyta (r

1
=0.912, p<.001; 

r2=0.696,p<.OOI), Chrysophyta (r
1
=0.416,p<.05; r

2
=0.604,p<.Ol) and calcium (r

2
=0.41l,p<.05) 

in Ghorajan heel. In the present investigation, Euglenophyta was qualitatively less important and 
poorly represented by only 3 species in Deepor and Ghorajan heel. This group exhibited positive 
correlation with specific conductivity (r

1
=0.431, p<.05) in Ghorajan heel. Euglenophyta showed 

significant positive correlation with net plankton (r
2
=0.609,p<.01), phytoplankton (r1=0.802,p<.001; 

r2=0.695,p<.OOI), Chlorophyta (r1=0.738,p<.001; r
2
=0.581,p<.Ol), Cyanophyta (r1=0.553,p<.01; 

r
2
=0.645,p<.001) and Chrysophyta (r

1
=0.606,p<.01) in Deepor heel and significant inverse corre­

lation with Cladocera (r
1
=-0.619,p<.Ol) at station I in this heel. On the contrary, it showed signifi­

cant positive correlation with net plankton (r
1
=0.599, p<.Ol), phytoplankton (r

1
=0.678, p<.001), 

Chlorophyta (r
1
=0.631, p<.OOl), Cyanophyta (r

1
=0.589, p<.Ol), Rhizopoda (r

1
=0.672, p<.001 ), 

specific conductivity (r
1
=0.431, p<.05) and phosphate (r,=0.595, p<.O 1) at station I in Ghorajan 

heel. The Dinophyta were represented only by some motile algae Gonyaulax sp., Peridinium sp. 
and Ceratium sp. in both the sampled heels. It showed significant positive correlation with net 
plankton (r

1
=0.622, p<.01; r

2
=0.499, p<.05), phytoplankton (r

1
=0.442, p<.05; r

2
=0.414, p<.05), 

Chlorophyta (r
1
=0.421, p<.05) and Cyanophyta (r2=0.409, p<.05) in Deepor heel, while it exhib­

ited significant inverse relationship with specific conductivity (r1=-0.431, p<.05) at station I in this 
heel. On the other hand, it showed significant positive correlation with net plankton (r2=0.508, 
p<.Ol ), phytoplankton (r

2
=0.665,p<.OO 1 ), Chlorophyta (r

2
=0.542,p<.01 ), Bacillariophyta (r2 =0.514, 

p<.Ol), Cyanophyta(r
2
=0.498,p<.05), Rhizopoda (r

1
=0.468,p<.05), free carbon dioxide (r1=0.457, 

p<.05) and total alkalinity (r
1
=0.495, p<.05) in Ghorajan heel. The Chrysophyta was represented 

by only two species in both the heels. Chrysophyta showed significant positive correlation with 
phytoplankton (r

1
=0.737, p<.001), Chlorophyta (r

1
=0.729, p<.001), Bacillariophyta (r1=0.704, 

p<.001), Cyanophyta (r
1
=0.516,p<.01) and Euglenophyta (r1=0.606,p<.01). It exhibited signifi­

cant inverse relationships with zooplankton (r,=-0.591, p<.Ol), Cladocera (r1=-522, p<.OI) and 
dissolved oxygen (r

1
=-408,p<.05) in Deepor heel. On the other hand, it showed significant positive 

correlation with net plankton (r
2
=0.411, p<.05), phytoplankton (r

1
=0.51l,p<.01; r2=0.628, p<.OI ), 

Chlorophyta (r
1
=0.505,p<.01; r

2
=0.603,p<.01), Bacillariophyta(r1=0.546,p<.Ol; r2=0.652,p<.001), 

Cyanophyta (r
1
=0.416, p<.05; r

2
=0.604, p<.01) and calcium (r

1
=0.412, p<.05), while it depicted 

significant inverse relationship with zooplankton (r
1
=-0.617,p<.01) in Ghorajan heel. The mul­

tiple correlation of phytoplankton with sixteen abiotic factors was computed and registered 76.5% 
at station I and 72.4% at station II in Deepor heel, while Ghorajan heel accounted for 72.9% at 
station I and 59.0% at station II. 

***** 
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Chapter I 

INTRODUCTION 

Water is the prime necessity of human life. All human civilizations have 
developed around some natural sources of water. In his quest for water, man has not 
only endeavoured to explore new sources of water but also to improve its quality 
and quantity. Water is one of nature's greatest gifts to mankind. Freshwater amounts 
to about 2.53% of the global water balance and three quarter of it is trapped in the 
polar ice and glaciers. The scarcity of accessible freshwater is of great interest as 
well as concern since water is an indispensable liquid required for several purposes 
including drinking, sanitation, irrigation, navigation and recreation. In recognition 
of the importance of water resources to our planet's future, the year 2003 was pro­
claimed as the 'International Year of Freshwater' by the General Assembly of the 
United Nations with the main objective of raising awareness of the importance of 
protecting and managing the same in a sustainable way. Moreover, 2005-2015 is 
proclaimed as 'Decade ofwater for life'. The significance ofharvesting, conserva­
tion and management of freshwater resources is being rated as highest priority for 
global attention and action. Demand upon freshwater resources has rapidly esca­
lated due to radical increase in world population, industrialization, urbanization and 
expansion of agriculture poses a great environmental stress for the survival of man­
kind. 

Man's interest in water around him is certainly as old as man himself. To 
survive in the wild, early man had to become, in his way a naturalist, a full time 
ecologist and this required knowledge of the water. This source of nature, its motion 
and changing condition as it flows to the sea and the life it supports along~:_ are 
now subject of limnology, the science of inland water~Reid and Wood, 1976 f' The 
subject came of age when the three-volume monograph, mainly the outcome of re­
search done on Lac Leman (Lake Geneva), was published by F orel ( 190 I). Further, 
prominent earlier scientific development in this field included the study on distribu­
tion and ecology of crustacean zooplankton in Danish lakes by,~uller ( 186 7]; rec­
ognition oflakes as functioning units or 'microscosms' by Forbes (1887)" and devel­
opment of the widely used Wrinkler technique for dissolved oxygen determination 
by Wrinkler ( 1888). Various important subsequent limnological developments have 
been indicated by Kalf (2002). The period between 1970-2000, on the other hand, 
saw a rapid development in several dimensions of limnology mainly characterized 
by significant progress in quantifying links between community structure and func­
tioning and role of fish therein, greater integration of fish ecology in limnology and 
growing interest in wetlands as systems (Kalff, loc. sit). However, limnology is a 
young branch of science in India, barely around one century old and it is only re­
cently that experimental ecology of freshwaters has started in the country. In the 
wake of ecological exploration of lentic water habitats, the lirnnological perspec­
tives draw a serious attention in Indian freshwater bodies especially in the lakes and 
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reservoirs. Pruthi (1933) and Sewell (1934) initiated the studies on hydrology and 
hydrobiology of a pond in Indian Museum Compound, Kolkota and which could be 
considered as one of the earliest works in India. However, it took some time for the 
tempo of work on limnology to catch up in the country. A review of limnological 
literature from India exhibits limited information on abiotic environment and plank­
tonic communities of these biotopes. Some useful contributions related to the men­
tioned aspects are those by Gulati and Wartz-Shulz (1980), Michael (1980), Sharma 
2000 and Sharma et al. 2000. In the North-east India, reports representing water 
quality of the sub-tropical enyirons are mostly from Meghalaya and Assam, which 
include works by0lfred and Thapa (199~: Sharma (1995, 1999), Sharma and 
Lyngdoh (1999), Sharma and Wanswett (1999):-Sharma and Hussain (1999), Sharma 
(2000), Sharma et al. (2000) and@l1;rma and Lyngskor (2-00~. Similarly, major 
contributions to the Zooplankton diversity in this region are by Sharma and Sharma 
(1987, 1990, 1997, 1999\ 2001); Sharma and Hussain (1999); Sharma eta!. (2000) 

and Sharma (2000, @§>_1\ . 

It has been established that wetlands provide food, fodder and many forms 

of medicinal plants apart from their beneficial ecological effects that include sanita­

tion, self-purification, cultural and aesthetic satisfaction. Wetlands, being major com­

ponents of the freshwater resource and regarded as biologically sensitive ecosys­

tems, playing also a vital role in the inland fish production. Freshwater ecosystems 

include diversified biotopes ranging from ephemeral tree-holes and pools to large 

natural lakes and man-made reservoirs and the mighty riverine systems. Of these, 

the floodplain lakes comprise an integral component of the rural landscape in the 

different river basins. These environs, often, combine salient characteristics of len­

tic and lotic habitats and, hence, are unique and interesting ecotones. They deserve 

special mention because of their rich aquatic biodiversity and are considered to be 

one of the most productive ecosystems in the world (Odum, 1978; Mitsch and 
Gosselink, 1986). The floodplain lakes comprise an important component of inland 

aquatic resources oflndia (0.20 million ha) and North- Eastern region (0.12 million 

ha). They represent one of the lucrative sources of fisheries in eastern Uttar Pradesh, 

northern Bihar, West Bengal, Assam, valley districts of Manipur and foothills of 

Arunachal Pradesh and Meghalaya. Further, they are invariably termed as ''heels", 

"Jheels" "mauns", "chaurs", "hoars", "pats" and "bheries" in different parts of In­

dia. The floodplain lakes or heels deserve special mention in the state of Assam; 

they cover around 1,00,000 ha area, which in turn, comprise about 93% of total 

len tic fish prone area and about 81% of total len tic area of this state. According to 

Goswami (1997), the state has 1392 heels, which include around 423 (30.4%) regis­

tered and 969 ( 69.6%) unregistered heels. On the other hand, a recent report of the 

Assam Remote Sensing Application Centre indicates total 3536 heels in Assam. 

They exhibit greatest scope for fish production through proper management; the 

traditional methods of fish farming yield production of only 200 kg/ha!year, '.-Vhich 

can be increased to about 1000 kg/ha/year through the practice of scientific fish 

farming (Sugunan, 1997). A proper understanding of the complex ecological rei a-
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tionships in the floodplain lakes is imperative for their scientific management as 

well as in formulating strategies for stock manipulation and optimum exploitation 

of the biological productivity (Jhingran 1989). The studies on different aspects of 

limnology including temporal variations in water quality and plankton production of 

the floodplain lakes are, therefore, essential to understand their nature, dynamics 

and trophic status and also to assess fishery potential. A review of limnological 

literature from India, however, exhibits limited information on abiotic environment 

and planktonic communities of these biotopes. Some useful contributions related to 

the mentioned aspects are those by Pandit (1980), Pandit and Kaul (1982), Khan 

( 1987), Yousuf eta!. ( 1986), Rai and Dutta Munshi (1988), Vass ( 1989), Vyas ( 1989), 

Baruah et al. (1993), Sinha et al. (1994) and Sanjer and Sharma (1995). On the other 

hand, investigations from N .E. India are restricted to few published reports (Yadava 

et al., 1987; Yadava and Dey, 1990; Dutta eta/., 1995; Sharma and Hussain, 1999; 

Sharma, 2000; Sharma et al. 2000) and a number of unpublished works (Lahon, 

1983; Kar, 1984; Goswami, 1985; Yadava, 1987 and Goswami, 1997) from the flood­

plain lakes of Assam. The magnitude of the indicated literature may even provide a 

misleading picture since a number of the stated works contains limited information 

on composition and ecology of plankton in general and zooplankton in particular. 

The present study assumes special significance in view of the mentioned 
lacunae and it deals with (i) to provide an account of zooplankton biodiversity in the 
floodplain lakes oflower Assam with reference to the interesting elements on faunal 
diversity ofRotifera and Cladocera and (ii) to undertake observations on synecology 
of zooplankton in selected floodplain lakes oflower Assam with special reference to 
their abundance, community structure, seasonal succession, dominance, species di­
versity, evenness and limnological correlations between various abiotic and biotic 
factors. The biodiversity of zooplankton is based on extensive qualitative plankton 

, samples collected in different seasons from various floodplain lakes oflower Assam. 
Certain abiotic factors namely water temperature, pH, transparency, specific con­
ductivity, total alkalinity, total hardness are recorded for the sampled biotopes to 
provide basic information on their water quality. The examined taxa are suitably 
illustrated. The general nature and composition of the examined taxocoenosis are 
discussed. Comments are made on the distribution and ecology of various interest­
ing elements. On the other hand, the synecology of zooplankton deals with investi­
gations on temporal variations, at regular monthly intervals, in different parameters 
of water quality as well as on qualitative and quantitative composition of net plank­
ton, zooplankton and phytoplankton in two floodplain lakes namely Deepor bee! 
and Ghorajan beel located in lower Assam. The observations are made on popula­
tion densities of net plankton, zooplankton, phytoplankton and their constituent 
groups. An attempt is made to compute limnological correlations between the re­
corded abiotic and biotic parameters. 
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Chapter II 

MATERIALS AND METHODS 

STUDY SITES 

The following floodplain lakes were selected for the detailed limnological 
studies on temporal variations of water quality and qualitative as well as quantita­
tive composition of net plankton, zooplankton and phytoplankton. 

Deepor heel: It is located (Latitude: 26° 03' 26" N; Longitude: 90° 36' 39" E; Area: 
443 ha) in Kamrup district of Assam, near Guwahati city. This beel is of riverine 
origin and is an oval floodplain (Fig.l-A). The Khanajan river in the north is work­
ing as the main outlet/inlet channel which connects the river Brahmaputra while 
another redundant canal connects it with the Kalmoni river in the west. The river 
Basistha is the main inlet for the beel, which carries stream water from Basistha hill 
stream. This beel is bordered by the National Highway No. 37, which passes at a 
little distance from the eastern margin while the Assam Engineering College road 
passes in the northern side of the beel. The Chakardoi Hill Range connecting the 
Meghalaya Hill Range borders the southern part. It has recently been recognized as 
'Ramsar site'. Several macrophytes that are commonly found in this bee) which 
include Hydrilla verticillata,. Naias indica,. Euryale ferox, Vallisnaria spiralis. 
Salvinia cucullata, Utricularia jlexuosa, Trapa bispinos, Eichhornia crassipes. 
Monocharia hastaefolia, Xanthium strumarium, Ipomea fistulosa. Croton 
bonplandianum, Hygrorhiza aristata, Polygonum hydropiper, Limnophila ,w. Chara 
sp., Nymphaea sp., Lemna sp., Azolla sp. and Pistia sp. The fish fauna of the beel 
includes Labeo rohita, Cat/a cat/a, cirrhina mrigala, Wallago attu, Labeo gonius, 
Labeo bata, Labeo calbasu, Cirrhina reba, Notopterus chitala, Notoplerus notopterus, 
Mystus seenghala, M cavassius, M vittatus, Channa striatus, C. marulius, C. gachua. 
C. punctatus, Puntius sophore, P ticto. P sarana, Colis a fasciatus, Heteropneustes 
fossilis, Clarias batrachus, Chanda nama, C. ranga, Eutropichthyes vacha, 
Callichrous pabda, Nandus nandus, Amphipnous cuchia, Mastacembelus ~p. and 
Anabas testudineus. 

Ghorajan heel: It is a perrenial beel located (Latitude: 26° 09' 26" N; Longitude: 
90° 41' 25", Area: 117ha) in Kamrup district of Assam and at a distance of2 km.from 
the National Highway No. 31 and about 20 km from Guwahati city (Fig.l-B). It is of 
a riverine origin connecting with the river Brahmaputra with a I km. channel. The 
Agiathuri railway station borders the west- southern part of the beel. Several macro­
phytes are found in this beel, which include Hydrilla verticillata, Naias indica, 
Euryale ferox, Vallisnaria spiral is, Salvinia cucullata, Utricularia flexuosa, Trapa 
bispinosa, Monochoria hastaefolia, Xanlhium strumarium, Jpomeafistulosa. Cro­
ton bonplandianum, Hygrorhiza aristata, Polygonum hydropiper, Limnophila sp., 
Chara sp., Lemna sp. and Azolla sp. The fish fauna of this beel is composed of 
Labeo rohita, Cat/a cat/a. cirrhina mrigala, Wallago attu, Labeo gonius, Labeo 
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bata, Labeo calbasu, Cirrhina reba, Notopterus chitala, Notopterus notopterus, 
Channa striatus, C. marulius, C. gachua, C. punctatus, Puntius sophore, P ticto. P 
sarana, Colisafasciatus, Heteropneustesfossilis, Clarias batrachus, Chanda nama, 
C. ranga, Eutropichthyes vacha, Callichrous pabda, Nandus nandus, Amphipnous 
cuchia, Mastacembelus sp. and Anabas testudineus. 

Besides the above, the following floodplain lakes were also sampled for the 
study of biodiversity of zooplankton. 

Siligurijan beel: It is located (Latitude: 26° 13' 26" N; Longitude 91 o 22' 51" E; 
Area 20 ha) in Kamrup district of Assam and at the foothill ofDirgheswari hill, near 
North Guwahati. This beel is characterised as a channel type and is connected with 
Kawoimari beel, which acts as a seasonal inlet and finally connected with the river 
Brahmaputra (Fig.l-C). Since the beel is located in the shoreline of river Brahmaputra, 
during the monsoon season its surrounding area is submerged with flood. However, 
there is luxuriant growth of aquatic plants such as Hydrilla verticil/ala,. Naias in­
dica,. Euryale ferox, Vallisnaria spiralis, Salvinia cucullata, Trapa bispinos, 
Eichhornia crassipes, lpomeafistulosa, Polygonum hydropiper, Limnophila sp., 
Chara sp., Nymphaea sp., Lemna sp., Azolla sp. and Pistia sp. Its fish fauna in­
cludes Labeo rohita, Catla catla, cirrhina mrigala, Wallago attu, Labeo gonius, 
Labeo bat a, Labeo calbasu, Cirrhina reba, Notopterus chitala, Notopterus notopterus, 
Mystus seenghala, M cavassius, M vittatus, Tor tor, Tor putitora, Channa striatus, 
C. marulius, C. gachua, C. punctatus, Puntius sophore, P ticto, P sarana, Colisa 
fasciatus, Heteropneustes fossilis, Clarias batrachus, Chanda nama, C. ranga, 
Eutropichthyes vacha, Callichrous pabda, Nandus nandus, Amphipnous cuchia, 
Mastacembelus sp. , Anabas testudineus and Bagarius bagarius. 

Fingua beel: This beel is located at Maikuchi village about 3 km north to the district 
headquarter town of Barpeta district. It is a flat type beel surrounded by Maikuchi 
village and Gharpur village on the north, Gharpur village on the east, Dhakua and 
Maikuchi on the south and the Kahibari and Patbausi village on the west (Fig.l-D). 
The area of the beel is 112 ha which increases upto 140 to 150 ha during monsoon 
and as small as only 1.5 ha, restricting to two small 'Kur' (deeper area) in the winter. 
It is a floodplain lake and is connected with the river Chaukhowa through a seasonal 
channel. However, due to flat nature of the beel, paddy is cultivated at the low-lying 
marginal areas on the eastern part of the beel (about 8 to 10 ha). There is luxuriant 
growth of aquatic plants in this beel such as Hydrilla verticil/ala, Naias indica, 
Euryale ferox, Vallisnaria spiralis, Salvinia cucullata, Utricularia jlexuosa, Trapa 
bispinosa, Monochoria hastaefolia, Xanthium strumarium, Ipomea jistulosa, Cro­
ton bonplandianum, Hygrorhiza aristata, Polygonum hydropiper, Limnophila sp., 
Chara sp., Lemna sp. and Azolla .sp. The fish fauna of the beel includes Labeo 
rohita, Cat/a cat/a, cirrhina mrigala, Wallago attu, Labeo gonius, Labeo bat a. Labeo 
calbasu, Cirrhina reba, Mystus seenghala, M cavassius, M vittatus, Channa striatus, 
C. marulius, C. gachua, C. punctatus, Puntius sophore, P ticto. P sarana, Colisa 
fasciatus, Heteropneustes fossilis, Clarias batrachus, Chanda nama, C. ranga, 
Eutropichthyes vacha, Callichrous pabda, Nandus nandus, Amphipnous cuchia, 
Mastacembelus sp. , Anabas testudineus and Rasbora sp. 
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Fig. 2 (A) Deepor Beel ( Station - I ) 

Fig. 2 (B) Deepor Beel ( Station - II ) 
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Fig. 2 (C) Ghorajan Beel ( Station - I ) 

Fig. 2 (D) Ghorajan Beel ( Station - II ) 



Methods of study: 

For the synecology of zooplankton, investigations on temporal variations, at 

monthly intervals, in different parameters of water quality namely water tempera­
ture, transparency, pH, specific conductivity, dissolved oxygen, free carbon dioxide, 
total alkalinity, total hardness, calcium, magnesium, chloride, sodium, potassium, 

sulphate, phosphate, nitrate, silicate, total dissolved solids, dissolved organic matter 
and biological oxygen demand (BOD) as well as qualitative and quantitative com­
position of net plankton, zooplankton and phytoplankton were carried out in Deepor 
and Ghoraj an beel during the period August, 1999 - July, 200 1. Besides the above, 
qualitative plankton and water samples were collected seasonally (autumn, winter, 
monsoon and summer) from two more floodplain lakes for the study of biodiversity 

of zooplankton during the same period with the study of synecology of zooplankton. 

Air and water temperatures were recorded. Light penetration was measured 
with a Secchi disc method. pH and specific conductivity were measured with digital 
pH meter and conductivity bridge meter respectively. The estimation of dissolved 
oxygen was done by the modified Wrinkler's method. Various other chemical pa­
rameters were analyzed following A.P.H.A. (1992). The rainfall data was obtained 
from the Guwahati Meteorological Centre. The plankton samples were collected by 
nylobolt plankton net (No.25) and preserved in 5% formalin. Qualitative samples 
were obtained by towing the net in the water bodies and quantitative samples were 
collected from the sampling stations by filtering 25 litres of water and each sample 

was concentrated to 25 mi. Quantitative enumeration of planktonic communities 
was done using the Sedgwick-Rafter counting cell. Important and interesting zoop­

lankton taxa were isolated and mounted in polyvinyl alcohol-lactophenol mixture 
for detailed study. Different plankton taxa were identified following the important 
works ofEdmondson (1959), Kutikova (1970) Needham and Needham (1972), Koste 
(1978), Smimov (1971, 1976), Michael and Sharma (1988), Battish (1992), Segers 
(1995), Sharma and Sharma (1999, 2000). The examined taxa were suitably illus­
trated. The general nature and composition of the examined taxocoenosis were dis­
cussed. The observations were made on population densities of net plankton, zoop­
lankton and their constituent groups, percentage composition of different planktonic 
taxa and temporal variations in qualitative and quantitative diversity. 

Percentage similarities of zooplankton between monthly collections was calcu­
lated vide Sorensen's index (Sorensen, 1948): 
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2c 
S=--xlOO 

a+b 

Where as, S= Percentage community similarity, 
a= Number of species of a community in a monthly coHection, 
b= Number of species of the same community in another monthly collection, 
c= Number of species common to both the monthly collections. 

The structure of the zooplankton community was expressed through the 
following diversity, evenness and dominance indices: 

Species diversity: 

Shannon's index: 

H' = 2: pi ln pi (Ludwig and Reynolds, 1988) 

Where as, pi = niN 
n= density of individual species 
N= total density 

Menhinick's index: 

DMn= }& (Menhinick, 1964) 

Dominance: 

Where as, S = total number of species 
N = total density 

Berger-Parker's index: 
Nmax 

d = (Berger-Parker, 1970) 
N 

Evenness: 

Where as, N max = density of most abundant species 
N = total density 

H' 
Et= - (Pielou, 1975) 

InS 
Where as, E=evenness 

H' = species diversity 
S = species richness 
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Analysis of Variance (ANOVA): 

Two-way Analysis of Variance (ANOVA) was performed to detect signifi­
cance of quantitative variations of plankton between the months and between the 
sampling stations in the sampled heels. 

Ecological Relationships: 

Ecological relationships between plankton and various abiotic and biotic fac­
tors were computed by simple correlation coefficient (r, and r) at two sampling 
stations of each beel and by multiple correlation regression (R1

2 and R2 
2
). Statistical 

significance of the stated correlations was ascertained by application of 't-tesr. 
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Chapter III 

OBSERVATIONS 

1. ABIOTIC FACTORS: 

The monthly and seasonal variations in the recorded abiotic parameters 
during the present study, in addition, annual ranges and mean values (±SO) for two 
years are presented in Tables 1-7. F values of analysis ofvariance (ANOVA) were 
computed for some important abiotic factors are indicated in Tables 12-15. Correla­
tion co-efficients between abiotic, between biotic and between abiotic and biotic 
parameters are shown in Tables 8-11 and 35-42. Some important features of the 
observed parameters are described below:-

RAINFALL: Monthly rainfall ranged between 0.18-384.6 mm (155.2 ± 141.3) dur~ 
ing the course of this study. Maximum rainfall (384.6mm) was experienced during 
June-August in both the years. Its peak was recorded during August in the first year 
of the study period. However, low rainfall was noticed during December (0.18mm) 
in the first year and in the same month (0.6mm) in the same year. A very low precipi~ 
tation was recorded from November to February ( 1. 7mm- 0.18mm) during the study 
period. However, bimodal pattern of monthly variations, with three maxima was 
observed in the whole study period with primary maxima (384.6 mm) during Au­
gust in the first year and secondary maxima during August again (373.3 mm) in the 
second year and tertiary maxima during June next (343.0 mm). The quantity of rain­
fall was higher in the first year in comparison to second year. During the investiga­
tion, total monthly rainfall 0.18-384.6 mm (155.2 ±141.3) is directly influenced by 
southwest monsoons. Although the study area experienced fairly extended monsoon 
season, the period of maximum rainfall coincided with the periods of high air and 
water temperatures. The study areas received monsoon rain from May to August. 

This study period experienced heavy rains during April-August (220.2-
384.6mm and 257.2mm~240.3mm) in two years respectively with normal rains dur­
ing the rest of the wet season. It registered a significant direct correlation with water 
temperature (r,=0.716, p<.001) at station I in Deepor beel. Further, it exerted an 
inverse correlation with transparency (r,=-0.615, significant p<.O l) at station l. Rain­
fall showed negative correlation with transparency (r,=-0.633, significant p<.OOl) at 
station I in Ghorajan beel. 

TEMPERATURE: Water temperature at station I of Deepor beel varied sinu­
soidally from a winter low of 17.9°C (December-February) to a summer high of 
33.6°C (May-July) and showed mean value 28.4 ±4.3°C. Station II recorded 18.2-
32.90C (28.1±3.9) with a minor peak during April-May. The recorded air tempera­
ture ranged between 22.3-38.2°C (30.7 ±4.3) at station I and 22.4-38.1 °C (30.6 ±4.2) 
at station II. Maximum water temperature was observed during June in the second 
year, where as air temperature was recorded highest in the same month (38.2°C) and 
minimum water temperature was noticed during December in the second year. where 
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Table: 1 Monthly variations in abiotic parameters of Decpor heel (Station 1) 

Factors 1999 2000 2UOI 
A s 0 ~ D ,J F "'' A :\I " J A s 0 " D J F M A !\1 .J ,J 

Rainfall(mm) 384 189. 129. 44.3 0.18 46 22.8 45.3 220. 367. 365. 201. 373. 159. 43.2 1.7 0.6 2.1 16.4 19.4 257.2 293.1 343 0 240.3 
6 0 8 2 1 0 2 3 5 

Air 31.0 330 30.0 28.2 22.3 24.1 28.2 31.3 33.4 34.6 36.4 32.8 30.2 32 1 31.6 26 9 23.1 24.6 27.2 33.2 32.7 34.9 38.2 36.~ 

temperature('C) 
~~ 

31.0 32.0 29.0 28.0 20.9 21.8 28.6 32.6 33.6 31 3 Water 26.7 28.4 31.3 31.9 32.8 30.2 29 5 29 1 23.4 17.9 20.7 26.4 32.4 31.2 
temperature('C) 
pH 6.8 7.0 6.7 6.5 7.3 7.5 9.5 7.5 7.3 7.3 7.4 7.9 6.9 7.3 7.3 7.5 6.9 8.3 7.9 7.5 7.1 7.2 74 i'.2 

Transparency( em 35.0 75.0 78.0 81.0 80.0 48 0 53.0 67.0 79.0 46.0 36.0 19.0 17.0 70.0 73.0 75 0 820 52.0 56.0 62.0 66.0 42.0 3' .C 18 0 

Sp. 106. 123. 130. 149. 134. 178. 199. 198. 199. 188 175. 199. 124. 94 0 127. 108. 150. 197 199.0 176.0 172.0 180.0 196.0 192.0 
"onduclivity(p Sic) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dissolved 52 7.2 4.0 6.4 6.4 32 9.6 12.0 4.0 6.4 5.6 6.4 12.0 4.0 32 64 9.6 4.0 4.8 3.2 4.6 4S 7.2 66 

~aen!ma!ll --·- . -. -~-· 

.. _,. 

Free carbon - 8.0 8.0 10.0 26.0 8.0 2.0 N1l 60 28.0 8.0 12.0 6.0 30.0 10.0 22.0 8.0 4.0 4.0 4.0 14.0 10.0 12.0 10 n 6.0 
ctioxide(mg/1) ~~ 

Total 64.0 70.0 64.0 94.0 72 0 38.0 70.0 32.0 90.0 82.0 80.0 80.0 78.0 76.0 96.0 72.0 60.0 42.0 44.0 80.0 74.0 68.0 72.0 82.0 
alkalinity(mg/1) 

Tota! 46.0 46.0 48.0 50.0 58.0 82.0 80.0 76.0 82.0 78.0 62.0 52.0 52.0 66.0 56.0 56.0 62.0 62.0 64.0 60.0 56.0 46.0 58.0 64.0 
hardness(mQ/Il 
Calcium(mg/1) 27.3 29.4 29.4 23.1 31.5 52.5 48.3 44.1 56.7 44.1 36.3 35.7 33.6 336 37.8 336 37.8 25.2 42.0 31.5 35.3 28.5 32 2 40.2 

Magnesiurn{mg/1) 4.5 4.0 45 6.5 6.4 7.2 7.7 0.8 6.1 8.2 6.2 3.9 4.5 7.9 4.4 54 5.9 8.9 5.3 6.9 5.0 4.2 63 5.8 

Chloride(mg/l) 19.9 21.9 19.9 24.9 27.9 30.9 34.9 29.9 35.9 24.9 19.9 30.9 19.9 15 9 18.9 15.9 16.9 31.9 '34.9 ' 19.9 20.9 14.0 18.9 21.9 

Disscvled organic 2.1 :?.6 1.2 2.7 2.5 0.4 3.0 2.9 2.7 1.6 2.7 1.9 2.4 1.4 29 2.6 2.3 1.3 1'-!Y./ 3.2 3.0 2.2 28 2.5 
rnatter(mg/1' 
Total dissolved 0.4 0.4 1.0 2.3 2.6 1 6 1.9 1.7 2 1 1.5 2.2 2.1 1.1 1.7 0.8 0.9 1 8 2.1 2.0 1.4 1.9 0.8 1.4 1.8 
>olidP_(f119/ll 
Phcsphate mQ/1) 0.3 0.3 0.1 0. I 0.1 0.2 0.01 0.05 0.07 0.1 0.1 0.3 0.4 0.8 0.06 0.04 0.1 0.9 0.7 0.2 0.6 0.8 0.6 0.9 

Sulphate mQ/1 220 26.2 18.6 13.4 19.6 5.7 7.8 5.1 8.3 6.9 11.8 28.2 20.0 16.0 14.2 18.6 22.2 9.4 12.2 11.8 8.2 17 !3 14.8 18.4 

Nrtrnle(mg/1) 1.9 1.5 1.4 1.3 1.7 0.2 0.1 0.3 1.2 1.6 1.8 1.9 1.5 0.2 1.2 1.6 1.3 0.6 0.9 1.7 1.4 0.8 1.2 1.6 

Silicate(mg/1 1.7 1.5 1.6 3.9 4.6 0.3 2.4 0.1 1.4 1.9 2.8 2.1 1.4 2.6 1.9 1.5 29 1.8 3.1 2.7 2.2 1.9 2.1 2.4 

.~ODima!lj 2.8 0.8 0.9 0.8 1.2 1.6 2.8 3.2 3.8 2.1 2.7 2.1 4.8 0.6 1 2 2.4 3.2 1.8 1.6 1.8 1.6 1.8 2.2 2.d 

Sodium(mg/1) 18.0 22.0 26.0 21.0 31.0 17.2 12.4 16.1 18.0 20.0 24.0 14.0 15.0 24 4 27.3 26 2 19.3 14.2 18.7 16.4 20.6 18.2 14.8 162 

Potassium(mg/ll_ __ _4.2 58 80 7.0 6.0 __ 6.9 .. :J2 .... 5.7 4.1 5.8 6.8 8.0 4.2 9.0 6.7 4.6 6.1 4.2 4.8 7.8 8.2 4.3 62 7.8 



Table: 2 Monthly variations in abiotic parameters of Deepor beel (Station II) 

Factors 1<)')9 201HI 2001 

A s () :\ I) J F M A :\'I ·' .I .\ s 0 :\ D J F 'I A '\I J J 
Rainfall(mm} 384 189. i29. 44 3 0.18 4.6 22.8 45.3 220. 367. 365. 201 373. 159. 43.2 1.7 0.6 2.1 16.4 19 4 257.2 293.1 343.0 240.3 

6 0 8 2 1 0 2 3 5 
Air 30.0 33 j 300 28.3 22.4 23.5 28.4 31.1 33.6 34.8 36 4 32.7 30.3 32.3 31.2 27.2 23.4 24.2 27.8 33 4 32.0 34 2 38.1 364 
temperature('C) 

Water 29.0 32.C 29.5 27.9 20.7 21.6 26.0 28.2 31.1 32.1 32 9 29.6 28 9 30.6 28.5 24.1 18.2 224 25.4 31! 30.2 30.7 32.8 30.6 
temperatur~('Cl 

pH 6.7 69 70 6.6 72 7.4 9.2 7.6 7.1 7.2 74 7.6 69 7.1 6.8 6.9 7.2 7.4 7.6 72 77 7.1 7.4 7.2 

Transparenc:y(cm 36.0 78 0 80.0 8"1.0 80.0 52.0 58.0 69.0 770 44.0 34.0 15.0 i5 0 75.0 77.0 76.0 79.0 49.0 52.0 57 0 60 0 40.0 27.0 15.0 

Sp. 108 •nc 1?0 15?. 137. 17!) ~9~. 197. 198. 186 178 1')8 128 98.0 142 124. 169. 174. 178 0 196 0 192.0 186 0 179.0 193.0 '"• I 
conductivity(~s/cm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I 
) 

Dissolved 4.8 (,..t ·18 7.2 7.2 4.0 10.4 11.2 4.8 56 56 5.6 12.8 4.8 4.6 5.8 84 3.2 4.0 2.4 48 54 5.2 4.6 ' 
oxygen/mg/f) 

Free carbon - 6.0 1C 0 10 0 2;;.o 60 40 4.0 24.0 10.0 14.0 4.0 38 0 10.0 18.0 6.0 9.0 6.0 6.0 10 0 12 0 4.0 6.0 4.0 
dioxide(mg/1) " ~" ' 
rota! 54.0 62.0 62.0 92 0 68.0 36.0 72.0 30.0 86.0 84.0 8?..0 82.0 82.0 74.0 87.0 930 79.0 38.0 48.0 76 0 78.0 83.0 76.0 74.0 
alkalinity(mg/1) 

Total 40 0 40 0 46 0 48 0 54 0 80.0 78.0 74.0 80.0 76.0 64 0 50 0 56 0 76.0 64.0 72.0 68.0 58.0 600 58.0 62 0 52 0 56.0 500 
hardness(m!IIIJ 
Calcium mail 21.0 21 0 ?~.2 ?'" r) 33.6 50.4 46.2 42.0 52.5 42.0 38 4 378 31.6 37 8 32.7 422 39.9 21.0 39.9 35.7 39.3 27.4 30.2 32.4 

Magnesium mall) 4.6 4.1 50 5.5 4.9 7.2 7.7 0.8 6.7 8.3 62 2.9 5.9 9.3 7.6 7.2 6.8 8.9 4.9 5.4 5.5 5.9 6.3 4.3 

Chloride mg/1: 14.9 14 9 18.9 25.9 29.9 29.9 35.~· 30.9 33.9 23.9 21 9 31 9 20.9 17.9 14.9 19.9 12.9 289 ,..329 20.9 22 9 16.9 18.9 19.9 

Dissolved organic 2.4 3.1 11 2.? 29 0.5 30 26 3.8 1.9 22 1 i 2.6 0.9 1.8 2.2 1.9 2.4 2:6""' 22 20 0.9 1.6 1 8 

matter( mall) 
Total dissolved 0.3 1.? 0.8 3.2 2.5 1.5 1.9 2.1 1.8 1.7 2 4 1.9 1 0 0.8 1.4 1.7 0.7 1.2 1.8 1 2 1 4 1.2 0.8 1.4 
solids(mg/1) 
Phosphate(mg/1) 0.3 02 0.1 0.1 0.2 0.2 0 02 0.08 0.09 0.2 ~ 06 0 2 05 0.07 0.8 02 0.06 0.3 0.2 11 0.9 0.4 1.2 0.2 

Sulj>hate(mg/1) 21.0 24 5 19.2 11.6 16.7 4.9 8.2 6.2 9.8 7.6 142 22.1 21 0 22 3 19.2 14.6 17.2 14.6 16.2 18.4 15 8 14.4 19.2 20.4 

Nitrate/mg/1) 1.4 u 1.5 2.3 2.1 0.3 0.2 0.4 1.9 2.2 1.6 1 7 1 8 1.3 1.6 0.5 0.8 1.6 1.9 0.8 1 2 09 13 1.6 

Silicate/mall) 1.8 16 1 9 4 1 39 0.3 2.5 0.9 1.3 2.4 29 1 9 1 6 1.8 2.1 1.2 1.4 2.2 2.6 1 7 1 4 1.2 1.4 1.8 

BOD mail) 3.4 07 07 1 3 1.6 1.9 4.8 4.7 4.1 4.6 5 1 46 28 1.6 24 3.6 4.2 1.8 1.6 04 22 32 2.6 1.8 

Sodium(mg/1) 14.6 12 4 17.2 19 0 28 D 15.9 11.1 17.2 17.9 21 2 24 6 18 3 i6 0 22 2 18.4 24.6 20.2 12.4 22 6 2{).2 18 6 20.3 18.5 16.7 

~tassium(mail) 7.6 52 oG _9_('_ 5.0 6.3 42 6.1 5.6 6.3 ? 2 7.0 64 92 6.8 62 102 8.4 86 ----~i__ 48 6.7 5.6 52 

ll 



Table: 3 Monthly variations in abiotic parameters of Ghorajan beel (Station I) 
r---------~--------~~-------- ~- ··------------,-----------------------------------~ ~~tors 1999 -· 2000 200 I 

.\ S 0 i\ D .! F !\1 A l\1 .I .1 \ S 0 :\ D J F '\1 A 'I .I ,J 
Rainfall(mm) YS4 189 1::':9 ·~4:; I''" ~ l) : .'\ ·I:' 3 220 ~h7 36~ 201 373 i :,q l ~ 2 () (l 2 I 16 4 ]9 -1 2~7.::: ..... ~_i r) :_...j(J ~ 

b 0 8 2 0 2 --r-:--+~~-+~~-+---~-+-----+----+-----+----1--,--1 
\irtrmll'tatureC'C)_ J::'11 3::':0 305 2~h ··~- ::'~2 ::~; 31~ 333 345 J66 32.6 21i..J. ;11 1 2t,' 1 2.2:'. 240 '284 328 316 ~" lii ;:.:-.; 

\\:11e1 _llf) 315 2QO 27' ".'.1· :t··l ::.91 316 31.~ :n2 29-J. 276 li,'l =~:s -~;s r~J7 221 210 J02 ::':97 
ft.'I!!P_~n!tnre(u(:) 

I'll 

.,_!.~~ll"t'II('\'(('IH) 

''[1. 

rti!HftH"I" lf.lito;;/cm) 

Di:o.\Oht•d 

()\,\ ~("!,!i.:.!.!Q/1) '"' 
I· r·et· rarhon­
dHt,ide(mg/1) 

ILJial 1 

;Jil..Jlliuit,(m~/1) 

I uta! h:u·dne~>!o(mg/1) 

( ":dnn!H(mg/1)_ 

\lm..o:nrsiur!1_n...!&!!.L 

t 'tlol·itk(me'll 

lli.,~o,lt•d Ol'ganic 
_.,!,}!,lltiC'r(mg/1) 

I otal diY.,olvf'd 
\P\i1h(me/ll 

o9 

12 0 

75 () 

4' 
40 

5U 0 

;so 
:5::::. 
ll 

I(J q 

2::::. 
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Table: 4 ~hmthly variations in abiotic parameters of Ghorajan heel (Station TI) 
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as air temperature was recorded as 23.1 °C at station I, on the other hand, minimum 
air temperature was observed during December (22.3°C) in the first ~ear. Ho~ever, 
station II showed maximum during June in the first year, but the max1mum mr tem­
perature was noticed during June (38.1 °C) in the second year, on th~ other hand, 
minimum water temperature was recorded during December ( 18.2°C) m the second 
year at station II in Deepor beel. Correlation analysis amo~g abi~tic v~riabl~s re­
vealed that water temperature exhibited significant relatwnsh1ps wtth ramfall 
(r

1
=0.716, p<.OOl; r

2
=0.705, p<.001) and total alkalinity (r1=0.476, p<.05) in this 

beel. 

Water temperature varied between 19.7-33.2°C (28.0 ±3.7) and 19.8-
32.80C(28.1 ±3.8) at station I and II respectively in Ghorajan heel (Table 9, 10 & 11 ). 
However, air temperature fluctuated between 21.9-37.1 (30.4 ±4.0) at station I and 
21.9-38.1 (30.6 ±4.2) at station II in this beel. Maximum water temperature was 
observed during June in the first year and a minimum during December in the first 
year at station I, on the other hand, maximum water temperature was observed dur­
ing June in the second year and minimum was observed during December in the first 
year at station II. On the other hand, maximum air temperature was recorded during 
June in the second year and a minimum during December (2l.9°C) in the first year at 
station I, while station II showed maximum during June in the second year and a 
minimum during December at station II in Ghorajan heel. The temporal changes in 
the water temperature followed nearly an identical pattern in both the sampled beels. 
Further, it followed an identical trend to that of atmospheric temperature. There was 
a marginal decline in mid-monsoon and minor fluctuations were seen till October. 
Temperature dropped sharply from the month of November onwards and minima 
was registered during December in both the heels. Water temperature showed sig­
nificant relationship with rainfall (r

1
=0. 714,p<.001; r1=0.674,p<.001) in this sampled 

beel. Seasonal variations of water temperature were observed in two more beels, 
which ranged between 1 7.9-31.7°C(27.1 ±5.5) in Siligurijan heel and 23.2-33.5°C(28.8 
±4.0) in Fingua beel (Table 7). The recorded air temperature ranged between 20.4-
34.80C (29. 7 ±5.5) in the former, while the later depicted 24.8-36.6°C (30.8 ±4.5). 
Maximum water temperature was recorded during autumn season and a secondary 
maxima was noticed during monsoon season in Siligurijan bee!, on the other hand, it 
exhibited maxima during monsoon and a secondary maxima was observed during 
summer season in Fingua beel. 

TRANSPARENCY: Transparency showed clear seasonality with the minimum 
value of 17.0 em recorded during rainy season and maxima (82.0 em) during winter 
at station I in Deepor heel, while the station II exhibited the minimum of t5.0 em 
and the maximum of 81.0 em. In this bee! mean and transparency ranges were 
identical at both the stations during both the years where as peak transparency was 
recorded during December in the second year and minima during August in the 
same year, while station II showed peak during November in the first year and minima 
during August in the second year. The water of the bee! remained clear during the 
spring months but exhibited a high turbidity during the months of high rainfall (April­
August) depicting unimodal pattern of variations at both the stations in Deepor heel. 
It depicted significant inverse relationships with rainfall (r

1
=-0.615, p<.Ol; r

7 
=-0.621, 

p<.Ol) and phosphate (r
1
=-0.419, p<.OS) in this beeL -

10 



Table: 5 Annual Ranges and Mean values (±SO) of abiotic parameters of Deepor beel 

FACTORS STATION I STATION II 
RANGE MEAN±SD RANGE MEAN ±SO 

Rainfall(mm) .18-384.6 155.2±14U .18-384.6 155.2tl41.3 

Air temperature(IC) .:21.3-38.2 30.7 ±4.3 12.4-38.1 30.6 :t:.f.2 

Water temperature(°C) 17.9-33.6 28.4 ±4.3 I 8.2-32.9 28.1 ±3.9 

pH 6.5-9.5 7.3 ±0.6 6.6-9.2 7.3 ±0.5 

Transparency( em) 17.0-82.0 55.8 ±20.9 15.0-81.0 55.2 ±22.2 

Sp. 94.0-199.0 162.2 ±34.6 I 02.0-198.0 162.6 ±33.0 

conductivity( f.!S/ em) 
Dissolved 3.2-12.0 6.1 ±2.5 2.4-12.8 5.9 ±2.4 

oxygen(mg/1) 

Free carbon - 0-30.0 11.1±7.7 0-38.0 10.7::8.2 

dioxide(mg/1) 
Total alkalinity(mg/1) 32.0-96.0 70.0 -±:16.4 30.0-93.0 70.7±17.4 

Total hardncss(mg/1) 46.0-82.0 60.9 ± 11.2 40.0-80.0 ti0.9 i 12.1 

I Calcium(mg/1) 23.1-56.7 36.2 ±8.2 21.0-52.5 35.2 ±:s.o I 
I Magnesium(mg/1) 0.8-8.9 5.6±1.7 0.8-9.3 5.9+1.9l 

Chloride(mg/1) 1.:1.9-35.9 23.8 ±6.5 12.9-35.C ~3.3 ·_1_(1. "l ! 

Dissolved Organic 0.4-3.2 2.3 ±0.7 0.5-3.8 2. I ±0. 7 

Matter(mg/1) 

Total Dissolved 0.4-2.6 1.6 ±0.6 0.3-3.2 1.5 ±0.6 

So1ids(mg/1) 

Phosphate( mg/1) 0.01-0.9 0.3 ±0.3 0.02-1.2 0.3 +0.3 

Sulphate(mg/l) 5.1-28.2 14.9 ±6.3 4.9-24.5 15.8 +5.3 

Nit rate( mg/1) 0.1-1.9 1.2 ±0.5 0.2-2.3 1.4+0.6 

Silicate(mg/1) 0.1-4.6 2.1 ±0.9 0.3-4.1 1.9 +0.8 

BOD(mg/1) 0.6-4.8 2.09 ±0.9 0.4-5.2 2.8 +! .5 

Sodium(mg/1) 12.4-31.0 19.6 ±4.7 11.1-28.0 18 8 ! ·12 

~ Potassium(mg/1) 3.1-9.0 6.061::1.6 4.2-10.2 h.6 ·r: .5 

v 



Table: 6 Annual Ranges and Mean values (±SO) of abiotic parameters of Ghorajan beel 

.FACTORS STATION I STATION II 
RANGE MEAN±SD RANGE MEAN±SD 

Rainfall(mm) .18-384.6 155.2±141.3 .18-384.6 155.2±141.3 

Air temperature(°C) 21.9-37.1 30.4 ±4.0 21.9-38.1 30.6 ±4.2 

Water 19.7-33.2 28.0 ±3.7 19.8-32.8 28.1 ±3.8 

temperature(°C) 

pH 6. 7-8.4 7.4 ±0.5 6.6-8.3 7.4 ±0.5 

Transparency(cm) 16.0-82.0 53.3 ±20.9 16.0-83.0 55.1 ±21.6 

Sp. 50.0-193.0 128.0 ±40.0 49.0-198.0 133.2±45.9 

conductivity(J..lS!cm) 
Dissolved 2.4-10.2 5.7±1.7 3.2-12.4 5.6 i-2.0 

oxygen( mg/1) 

Free carbon- 4.0-30.0 8.7 ±5.8 2.0-JO.O 8.3 :i5.3 

dioxide(mg/l) 
Total 30.0-112.0 66.0 ±20. I 38.0-1 16.0 66.7 ±19.5 

alkalinity(mg/1) 

Total hardness(mg/l) 20.0-84.0 54.4 ±15.7 20.0-80.0 52.6+.15.1 

Calcium( mg/1) 8.4-46.2 31.3 ±10.5 10.5-44. l 29.1 ±9.8 

Magnesium(mg/1) 0.9-9.6 5.2 +2.4 0.7-9.4 5.3 +1.3 

Chloride(mg/1) 8.9-42.9 21.8 ±8.4 9.9-43.9 2?.6 +7.5 

Dissolved Organic 0.9-3.8 2.3 ±0.7 0.8-3.8 2.2 ±0.7 

Matter(mg/l) 

Total Dissolved 0.8-2.9 1.9 ±0.6 1.1-2.9 1.8 ±O.S 

Solids(mg/1) 

Phosphate( mg/1) 0.02-1.4 0.5 +0.4 l 0.04-2.4 0.87 +0.8 ! 
Sulphate( mg/1) 3.6-30.3 17.4 +CJ.8 4.2-27.0 16.5+.:\9 

Nitrate(mg/1) 0.09-2.1 1.1 +0.6 !!.09-'. I I.,.,.()_(, 

Silicate( mg/l) 0.0-H.I 1.8 +0.8 0.1-4.3 1.9 +0.9 

BOD(mg/1) 0.1-4.4 1.8 + 1.0 O.l-4.8 1.7+1.1 ' 
Sodium(mg/1) 6.1-27.0 18.6 +5.4 7.3-29.0 19.9 +5.4 

Potassium(mg/l) 3.7-10.0 6.4+1.7 3.2-9.8 6.1+1.7 



Table: 7 Seasonal variations in some abiotic parameters of Siligurijan and Fingua beel 

Siligurijan beel 

Winter Summer Monsoon Autumn Range Mean J~;n 

Air temperature (°C) 20.4 31.4 34.8 32.5 20.4-34.8 29.7 ·t5.5 

Water temperature (°C) 17.9 27.9 30.9 31.7 17.9-31.7 27.1 ±:5.5 

pH 6.8 7.4 7.2 7.3 6.8-7.4 7.2 ±0.23 

Transparency (em) 61.0 68.0 28.0 21.0 21.0-68.0 44.5 ±20.3 

Sp. conductivity (~tS/cm) 135.0 174.0 189.0 130.0 130.0-189.0 157.0±25.1 
Dissolved oxygen (mg/1) 6.8 9.8 4.4 5.2 4.4-9.8 6.5 ±2.1 
Total alkalinity (mg/1) 73.0 45.0 84.0 55.0 45.0-84.0 61.4±14.1 
Total hardness (mg/1) 54.0 76.0 70.0 40.0 40.0-76.0 60.0 ±14.1 
Calcium (mg/1) 31.6 43.6 32.4 26.1 26.1-43.6 33.4 ±6.4 
Magnesium (mg/1) 5.4 7.8 9.1 3.3 3.3-9.1 6.4 ±2.2 

Fin ua beel 
Winter Summer Monsoon Autumn Range Mean ±SD 

Air temperature (0C) 24.8 33.3 36.6 28.7 24.8-36.6 30.8 i:4.5 
Water temperature (°C) 23.2 31.6 33.5 26.9 23.2-33.5 28.8 :'.4.0 
pH 6.9 8.4 7.3 7.8 6.9-8.4 7.6 ::t::0.56 
Transparency (em) 52.0 74.0 36.0 78.0 36.0-78.0 60.0 ±i/.0 

Sp. conductivity (~tSicm) 89.0 150.0 173.0 130.0 89.0-173.0 l ) 5 .) :+3() 8 
Dis:o,olved oxygen (mg/1) 4.2 

..,.., 
/,..:.. 12.4 3.6 3.6-12.4 6.8 ±3.5 

Total alkalinity (mg/1) 62.0 84.0 75.0 66.0 62.0-84.0 71.7+8.5 
Total hardness (mg/1) 57.0 76.0 68.0 52.0 52.0-76.0 63.2 ±9.4 
Calcium (mg/1) 32.3 31.5 38.3 29.4 29.4-38.3 32.9 +3.3 
Magnesium (mg/1) 6.0 10.8 7.2 5.5 5.5-10.8 7.4 ±2.1 

VII 



Transparency ranged between 16.0-82.0( 53.3 ±20. 9) em and 16.0-83.0 ( 55.1 
±21.6) em at station I and II respectively in Ghorajan beel. It registered peak during 
October in the first year and minima during July in the same year at station I, while 
station II recorded peak during September in the first year and minima during July in 
the second year. However, the period between May-August depicted continuous de­
cline and September-January a steady increase in penetration of light. It exhibited 
inverse correlations with rainfall (r

1
=-0.633, p<.001; r

2
=-0.657, p<.001), total alka­

linity (r
1
=-0.438,p<.05; r

2
=-0.455,p<.05) and BOD (r1=-0.492,p<.05; r2=-0.459, 

p<.05) in this beel. Seasonal variations of transparency were noticed between 21.0-
68.0 em ( 44.5 ±20.3) in Siligurijan beel and between 36.0-78.0 em ( 60.0 ± 17 .0) in 
Fingua bee! (Table 7). The former exhibited minima during autumn and peak during 
summer, while the later showed minima during summer and maxima during mon­
soon season. The transparency secondary maxima (61.0 em.) during winter season 
in Siligurijan bee!, on the other hand, Fingua beel depicted secondary maxima dur­
ing summer season. 

pH: During the present study period, pH varied between 6.5-9.5 ( 7.3 ±0.6) and 6.6-
9.2 (7.3 ±0.5) at stations I and II respectively in Deepor beel. Lowest pH was re­
corded during October and November in the first year at station I, while it was no­
ticed during November in the same year at station II in the beel. Highest pH was 
noticed during February in the first year at station I in this beel and during February 
in the same year at station II. Further, hydrogen ion concentration showed little varia­
tion till September in the first year. A relative higher values were recorded in the 
month of February in the first year followed by the same month in the second year at 
station I, while station II also recorded maxima in the same month. pH broadly de­
picted a unimodal pattern of variations during the study period in this beel. From the 
month of December (February recorded 9.5 at station I and 9.2 at station II) onwards 
in the first year, water was moderately alkaline in nature but pH regulated marginal 
fluctuations during the rest part of the study period at both the stations. pH depicted 
significant direct relationships with specific conductivity (r

1
=0.512,p<.01; r?=0.54 7, 

p<.Ol), total hardness (r1=0.499,p<.05; r
2
=0.415,p<.05), chloride (r

1
=0.576,p<.Ol; 

r2 =0.597,p<.Ol) and significant inverse relationships with free carbon dioxide (r
1
=-

0.485,p<.05; r2=-0.455,p<.05) and nitrate (r1=-0.487,p<.05; r
2
=-0.461,p<.05) in 

this beel. 

pH fluctuated between 6. 7-8.4 (7 .I ±0.6) at station I and between 6.6-8.3 
(7.1 ±0.5) at station II in Ghorajan beel. Station I of this beel exhibited peak pH 
during February in the first year followed by April in the same year; while station II 
recorded during February in the first year followed by March of the same year. How­
ever, lowest pH was observed during December at station I and station II recorded 
lowest pH during October in the first annual cycle. This beel depicted maximum pH 
values during pre-monsoon season and slightly lower during the monsoon season of 
the year at both the stations. A narrow range of monthly fluctuations of pH was 
observed during the study period in this beel. During the second year, pH exhibited 
moderately alkaline in nature except an alkaline condition in the month of February 
in the first year, which recorded 8.4 at station I and 8.3 at station II. pH of the surface 
waters registered narrow fluctuations during the study period. It established signifi-
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cant direct relationships with specific conductivity (r
1
=0.479,p<.05; r

1
=0.41 ,p<.05), 

total hardness (r2=0.644, p<.001), chloride r,=0.588, p<.Ol; r
2
=0.569, p<.Ol) and 

significant inverse relationships with sulphate (r
1 
=--0.598, p<.O 1; r

2 
=--0.564, p<.O 1) 

and nitrate (r,=--0.424, p<.05; r2=-0.462, p<.05) in this heel. pH varied between 
6.8-7.4(7.2 ±0.23) in Siligurijan beel and 6.9-8.4(7.6 ±0.56) in Fingua beel. It regis­
tered relatively lower fluctuation in both the heels except during winter in Fingua 
bee!, which was slightly higher value. Siligurijan heel exhibited maximum value 
during summer and minima during winter season. However, the range exhibited 
slightly acidic to slightly alkaline nature but the mean value indicated alkaline con­
dition of the water in the studied beel. On the other hand, Fingua beel depicted the 
identical but slightly higher mean value. However, secondary maxima was observed 
during autumn in Siligurijan beel, while Fingua beel exhibited a secondary maxima 
during the same season. 

SPECIFIC CONDUCTIVITY: The sampled beels are characterised by a very 
low specific conductivity in general with relatively wide ranges between 94.0-199.0 
( 162.2 ±34.6) f.!S/cm at station I and 102.0-198.0 (162.6 ±33.0) f.!S/cm at station II in 
Deepor heel. The lowest value was recorded during September in the first year at 
station I and during September in the same year at station II. Peak concentration was 
observed during February and July in the first year and during February in the sec­
ond year at station I as well as during April in the first year at station II. However, it 
showed secondary maxima during March (198.0 f.!S/cm) in the first year at station I 
and during the same month (197.0 f.!S/cm) in the same year at station II. Specific 
conductivity remained relatively constant throughout the summer season in the first 
and second year in this beel. Further, it depicted a bimodal pattern of monthly varia­
tions at both the stations. Specific conductivity registered inverse correlation with 
sulphate (r,=-0.501; p<.05) and direct relationships with pH (r

1
=0.512; p<.01 ), hard­

ness (r
1
=0.513;p<.01), calcium (r

1
=0.464;p<.05), chloride (r,=0.616, p<.01) and 

BOD (r,=0.447; p<.05) in the present study. 

Specific conductivity ranged between 50.0-193.0 (128.0 ±40.0) f.!S/cm at 
station I and between 49.0-198.0 (133.2 ±45.9) f..lS/cm at station II in Ghorajan beel. 
Both the stations, however, depicted lowest specific conductivity during September 
in the first year. Station I depicted peak concentration during April in the first year 
while ionic peak was observed during May in the second year at station II. On the 
other hand, it exhibited secondary maxima during April in the second year at station 
I and during June in the same year at station II. It declined gradually during July 
during both the years at station I and in the first year at station II. Specific conductiv­
ity recorded an inverse correlation with sulphate (r,=-0.615;p<.01; r2=-0.361) and 
direct correlation with pH (r

1
=0.479, r

2
=0.41; p<.05), hardness (r,=0.857, p<.OOI: 

r
2
=0.748; p<.001), calcium (r 1=0.796, r

2
=0.687; p<.001), phosphate (r,=0.346, 

r
2
=0.408; p<.05) and BOD (r,=0.484, p<.05; r

2
=0.494, p<.05) in this study. 

Specific conductivity ranged between 130.0-189.0 (157.0 ±25.1) f.!S/cm in 
Siligurijan beel and 89.0-173.0 (135.5 ±30.8) f.!S/cm in Fingua beel. The lowest 
specific conductivity value (89.0 f..lS/cm) was recorded during autumn in Fingua 
beel, while Siligurijan beel depicted peak value (189.0 f.!S/cm) during monsoon sea-
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Table: 8 Correlation co-efficient (r,) between abiotic factors of Deepor beel (Station I) 
\\akr 'lnm'ipflr pll Sp. 00 FCO, r. I. ('aldum .\lagntsiu ('hloride l'ho•phA1 Sulphatt• ~ilratr Silir:11t' BOI> Sodium Potl'ls.~,:iu 

ft"mp' ('Ill) conductiv alkalinity hanlnt''i\ m e m 
itv 

Rainfall(nlm (l 710\o _r, '~) i 5} -0.131 -0 008 0 (J'J:' 0.276 0 351 -•)2> U ClS0 .. () 1~4 -0 328 0 232 0 17~ (,..j]j"~' . :l 1 ~.:; 0 161 -0 172 -0.018 

\\'ate..- temperature °C -!1 3r)7 .() jl)J 0 121 -0 1:6 0 333 0 '-17()"' -•.'i \l!> -(\ (1~7 -0 :!~5 -0.2:18 0 149 () 01 ,) ~lk -U ! 1 ~ -0 (JJ ~ -0 1~6 0 206 

Trans 1nn·nn (em) _() 17-l -OJJ -0 186 ()085 -0 003 ll>)p _()0]1 0 (JI9 I) 003 -0419' -0 145 -li )"'~'; 0 j()j -0 20' 0 587.~ 0.07<> 

pll () 512cl u 082 -0 48~* -0 266 0 -!l)\1' ()\77 0 3:3 0 576.\ 0.039 -0 349 _t] t~i" -(I U-44 D:-!"7 -0 428* _() 367 

S >. eonducth•itv (uS/em) 0 (J52 -0 191 -0 231 (!"'13\ (1-lo-V 0 099 0 616~.~ 0 155 -0 50[* _(, ~-: .(1] 0 447"' -064 ~0.1.15 

DO(mg/1) () 075 -0 157 [iol-j () 079 -0 377 o o~q -0 219 o Ul .I, I \ \;(~ .\)\\() u }66 -0.117 -O.JJ8 

FCOumg/IJ 0 6:'i9lC -11)2•' -tl()l' -0 059 -0.083 -0 249 -0 0:'1 II i 7S nuS! -0 029 0 Obi -0 159 

T. alkJllinit\· mg/l_l -•·'-!] -(r I~~ 0 149 -0 323 -0.!82 0 24Q li -"2S_\ (\ 4tJ7" -0 \~A 0 273 0.2.)5 

T. hardness (men> 0 :-;hb"·'~ 0 363 0 S87t. -0.207 -0 7.1S{J -1\.". . .\\ .!}'"'"'' (I~{),::!* -0 27S -0 I-ll 

Calcium (mg/1 0 O~b 0 549!1 -0 286 -0 519,\ -I I 1().~ -ill/\\) 0.52<M. -0 237 -0 158 

Magnesium (mg/1) UP:'i 0 163 -031 .trlr,; 03"") -0 134 -0 039 0 002 

Chloride me/11 -0.128 -0 419" -I• 1 ;h -0 (\(l/ (J 253 -0 182 -0 322 

Phosphate mz/1 0.088 -t_r ISIJ o u"-" -f) 251 -0 296 0 105 

Sulphatt (mgn) IJ_<:;'\ () 2 l I -() .:::15 0 193 0 116 

:>;itrat~(mg/11_ 0 JIX ou:u 0 271 0 17 

Silicate merl -0 288 0 3'\5 0 188 

BOD (mg/1) -0 -1-16"' -0 464' 

Sodium (mg/1) 0.296 
Lr\el dfSigniticam:e- p''"' 05. p.\' 01 ;'l ,,,, 

. ----- - _ _.•·-•-••-•• --- ··-·--·- ''.0.1 --w··--•• ------- ------- ----- -· ---· ,----·-·· .. , 
\\ att'r f t:Hispar pH Sp. 00 FC02 T. T. Calcium Magnesiu Chloride Phosphat Sulph~1rt' 'itratr ~ilicalf BOD Sodiu Potassi 
temp' l'Ot'Y ronducti,..·itv alkalinin hardness nt t m urn 

Rainfall(mm 0 705{ -0621\ -0193 -003 0.042 0.233 0297 -0261 -0 202 -0062 -0.323 0188 0 257 0 338 -0.108 0.286 -0115 -0.155 
\\' ater ttmperature (] 334 -0 125 0066 -0.161 0.198 0.326 -0 217 -0163 -0 167 -0216 0.336 0248 0 264 -0 061 0012 -0036 -0 329 
("C) 
l'•·ansparoney (em) -0 147 -0.333 -0014 0046 -0 009 0 237 0 102 015 -0 029 -0.218 -0 194 -0 086 0 144 -0.261 0203 0.102 

j>H 0 547.~ 0.242 -0.455' -0216 0 415' 0 462' 0.039 0.5976 -C 1 -0.379 -0 461* -0 017 0 376 -0264 -0.341 
Sp. tot~duclivity -0 062 -0186 -0 024 0.346 0.489' -0.145 0.5:'\!l 0.136 -0 5241 -0 194 -0.1<7 0 394 0.003 -0.213 
( tSiem) 

UO_Ln.gc1) 0.448' 0038 0 131 0116 -0.261 0.134 -0287 -0169 -0152 0 052 0424• -0.225 -0 081 
FCO (102/1 0 41' 0 tJ33 0 002 0.182 -0.029 0.058 0 045 0 433• 0 218 -0011 -0081 0052 
T. :<tlkalinit) tn2/\) -0 015 0 069 0.269 -0.305 0 171 0 231 0 279 0.255 018 0.346 -0036 
T. hardness (nle/1) 0 8G8cc:· 0.461' 0.399 -0.209 -0679>:· -0 427* -0 288 0.458• 0144 -0.001 

Calcium (mgn) 0149 0.52211 -0.209 -0.599, -0 371 -0 284 0.483• 0223 -0164 

Magnesium _Lmglll -0.118 0.025 -0.138 -0 01 0 053 -0019 0.054 0.244 

Chloride mon -0.321 -0 583.~ -0 002 0 202 0235 -0101 -0.208 

Phosphate (me/1) 0 302 -0 046 -0 209 -0 333 0.119 -0 303 

Sulj>l•att (mg/1) 0 327 () 062 -0.406• 0011 0115 
'oiitrate m2/l 0629.\ -0.22 0132 0179 
Silicate m~,/1 -0 126 0 287 0.162 
BOll (mg/ll -0 077 0.032 
Sodium (mg.~) 0.116 

le\c! ofS!gnificance p*<· n:=-. p\·· fl! I'' 

Vlll 



Table: 10 Correlation co-efficient (r1) between abiotic factors of Ghorajan bee I (Station I) 

Water Transpar pH Sp. DO FC02 T. T. Calciu .\I agnes ( hlorid Pho,ph Sulpha! '\it rate Silicate BOD Sodium Potao;,~iu 

tempera cnc~· conducth·i alkalinit hardnes m ium ,. ate e m 

ture n v s 

l<ainfall(mmJ 0 714\) -0.633~) -0 078 0.049 -0.177 0 268 0.352 -0.246 0.068 -0 088 -0.168 -0.005 0.307 0.174 -0.089 0.268 -0 059 -0.086 

'' att.·r -0.344 0.189 0.207 -0 269 0.145 0.351 0.033 0.126 -0.123 .Q 041 0 116 0.062 0.312 -0.226 0.079 -G 144 0 085 
h·mpt•rature (11

C) 

'· ra nsp4l n.•nt.·~· - -0.039 -0.137 0 123 -0.192 -0.438* -0.249 -0.187 -0.299 .J 125 -0.189 -0.191 0.063 0.215 -0 492* 0 258 -0 03 
(un) 

pll 0.479* -0.111 -0.307 0.088 0.371 0.341 -0 018 0 588 I -0 199 -0 598,'l -0.424* -0.337 0.158 -0 284 0 283 

Sp. camlucHYit~ -0 034 0 169 0.517c\ 0.85U 0.796 0.32 () 344 0 346 -0 615,'l -0.259 -0.181 0.484' [' 30(l 0.261 

IP\it.:~ll) 

_!.!,<._l.~n<>/1) 0 538 I 0.005 -0.052 -0.228 0.039 0 214 -0 11 0.134 0.117 -0.136 0.466" 0 116 -0.153 

H02 (mo/1) 0.444* 0.114 0.131 0.06 ·0.061 0 298 0 074 0.227 -0.185 0.592 I 0 143 -0 368 

l. alkalinit~ 0.57M 0.488* 0.571 ~ 0.135 0.532.\ -0.179 0.034 -0.144 0.517\ 0 '95 -C.389 
(mg/1) 

r. lwnlne."i.s 0.807:0 0.495* 0.325 0 389 -0 585,'l -0.287 -0.249 0.479* 0 282 0.192 

~!lt!L.-
( :licium (mg/1) - 0.063 0 129 0 376 -0 64!\ -0.302 -0.312 0.442* 0 1 0 128 

\lagne~ium 0 262 0 352 0.053 -0.046 0.256 0.213 G 322 -0 133 
(mg/1) 

( hlm·ide (mg/1) -0.348 -0.232 -0.182 -0.307 0.399 -0.041 0.248 

l'ht"phate (mg/1) -0 086 -0 082 -0.029 0.055 0 056 -0 41* 

Sulphate (mg/1) 0.384 0.279 -0.128 0 038 -0.175 

'\itrate(mg/1) 0.361 -0.203 0 289 -0.124 

~!litate(m!;;/1). - -0 315 0 643 -0 036 

BOD(mg/1) 0 076 0.097 

·-Sodium (moil) 0.102 

level of Significance: p*<.05; p~<.Ol; p\&:)<.00 I 
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Table: 11 Correlation co-efficient (r2) between abiotic factors of Ghorajan beel (Station II) 

Wate Transpa pH Sp. 1)0 n.:o, T. T. Cakiu 'lagnr Chlori Pho~p Sulpha "iitrate Silitatc BOD Sodiu J>otassi 
r rency conduc alkalin hardne Ill ~ium de hate te Ill um 

temp thit~ ity ss 
eratu 

re 
Rainfall(mm) 0.674 -0.6571<_'; -0.209 0.217 0.016 0 378 0.325 -0.085 0.167 -0.195 -0.101 -0238 0269 0.442* -0.175 0.364 0.152 -0.098 

,( 

WaJer - -0.377 0 025 0.339 -0 062 0 179 0.377 0.139 0 261 .. o.062 0 072 -0.155 0.157 0.253 -0.15 0.289 0.032 -0 059 
temperature ("C) 

f'ran,parcncy - -0.032 -0.397 -0 205 -0.311 - -0.183 -0.161 -0.188 -0.197 0.064 -0.282 -0.06 0.163 - -0.155 0.067 
(CIII) 0.455* 0.459'' 

pll - 041'· -0 101 -0.122 0.169 0.644 0.469* 0.283 0.569:\ -0025 - - -0.319 0.358 0 1;:>6 0.336 
(C 0 56411 0.462* 

Sp. rouducti\'ity .. -0.225 0.154 0.53211 0.748 0.687 0.339 0.315 0.408* -0.361 -0.289 -0.172 0.494' 0.305 0.183 
(~s/cm) ((;. ~ 

DO (mg/1) - 0 642 0.133 -0.142 -0.281 0.011 0.277 -0.214 0.222 O.Q78 0.054 0.462" ·0 1 0.024 
(1 

H o, (mg/1) - 0.434* 0.141 0.146 0.027 0.044 0.067 0.154 0.108 -0.096 0.663 0.175 0.025 

' 
I. alkalinity - 0.56211 0.458* 0 579\ 0.229 0.31 0 082 0.17 0.039 0.481: 0 123 -0.008 
(mg!l) 

·r. lwrdness - 0.807 0.524.\ 0.424* 0.366 - -0.385 -0.172 0 489'' 0 313 0.353 
(mgil) (() 0.488* 

1 Calcium ( 111g/l) - 0.091 0.223 0.248 - -0.309 -0.289 0.514\ 0.224 0.293 

l-----· 0.51611 
· 'lagne~ium - 0.355 0.462* 0.058 -0.013 0.314 0.187 0.249 -0 063 

(mg/1) 

Chloride (mg/1) - -0.035 -0.171 -0.108 -0.331 0.625 -0 011 0.356 
( 

Phosphate (rng/1) - 0.244 -0.153 0.078 0.054 0.225 -0.194 

Sulphate (mg/1) - 0.53411 0.134 -0.134 -0 039 -0.318 

\itrate(mg/1) - 0.411 * -0.077 0.312 -0 016 

Silicate (mg/1) - -0.391 0.474. -0.333 

BOI> ( mg/1) - 0 121 0.303 

Sodiumlll!g/1)- __ - -- - 0.08 

LeYel of Sig!1iticance: p*<.05: p~<.O 1: p c ·<.00 I 

X 



son. However, secondary maxima (174.0 J.lS/cm) was observed during summer in 
Siligurijan heel and Fingua beel exhibited a secondary maxima (150.0 J.lS/cm) dur­
ing summer season. The ranges and the mean values of Siligurijan bee) were higher 
than that of Fingua beel. 

DISSOLVED OXYGEN: Dissolved oxygen concentration fluctuated between 
3.2-12.0 (6.1 ±2.5) mg/1 at station I and between 2.4-12.8 (5.9 ±2.4) mg/1 at station 
II in Deepor beel. Further, minimum dissolved oxygen values were recorded during 
January and October in the first year and also during March in the second year at 
station I and it showed during March in the second year at station II. Its peak value 
was attained during August in the first year at station I and during the same month in 
the same year at station II. It depicted 62.4-120.2% saturation at station I and 59.4-
121.2% at station II in this beel. It exhibited secondary maxima during February (9 .6 
mg/1) in the first year and during December in the second year at station I, while 
station II showed secondary maxima during March (11.2 mg/1) at station II. After it 
attained maxima during March in the first year, a gradual decline in concentration 
was noticed till its second peak during August in the second year. Again from the 
secondary maxima during December in the second year, a gradual decline was ob­
served till June of the same year at station I. On the other hand, after it attained peak 
during August in the second year, this gas remained low and almost constant till the 
end of the study period except during December (8.4 mg/1) at station II in this bee!. 
However, bimodal pattern of monthly variations of dissolved oxygen concentration 
during the study period with two equal maxima (1 2.0 mg/1) was observed at station 
I and bimodal pattern was noticed at station II. In addition, dissolved oxygen regis­
tered direct significant correlation with BOD (r2= 0.424, p<.05) and interestingly 
with free Co

2 
(r

2 
= 0.448, p<.05) in this heel. 

Dissolved oxygen fluctuated between 2.4-10.2 (5.7 ±1.7) mg/1 at station I 
and between 3.2-12.4 (5.6 ±2.0) mg/1 at station II in Ghorajan heel. Maximum con­
centration was recorded during August in the first year at station I and during the 
same month in the first year at station II. On the other hand, its minimum value was 
observed during January in the first year at station l and during the same month in 
the tirst year at station IL It exhibited secondary maxima during February (8.0 mg/1) 
in first year at station I and during November (8.2 mg/l) in the second year at station 
II. A very irregular trend was observed at station I but after it attained the secondary 
maxima during November in the second year at station II, it gradually declined till 
the end of the study period, however, a bimodal pattern of variations was noticed at 
station II. It showed 56.8-112.4% saturation at station I and 62.0-1 19.8% at station 
II. It exhibited significant positive relationships with free Co2 (r, = 0.538, p<.O 1; r2 = 
0.642,p<.001) and BOD (r,= 0.466,p<.05; r,= 0.462,p<.05) in this beel. 

Dissolved oxygen varied between 4.4-9.8 (6.5 ±2.1) mg/1 in Siligurijan beel 
and 3.6-12.4 (6.8 ±3.5) mg/1 in Fingua heel. Maximum concentrations of dissolved 
oxygen were recorded during summer and minimum during monsoon in both the 
heels. However, secondary maxima (6.8 mg/1) was noticed during winter in Siligurijan 
heel. On the other hand, Fingua heel showed the secondary maxima (7.2 mg/1) dur­
ing summer season. 
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FREE CARBON DIOXIDE: The present observations recorded occurrence 
of free carbon dioxide throughout the study period at both the stations in Deepor 
beel and it varied between 0-30.0 (11.1 ±7.7) mg/1 and between 0-38.0 (10.7 ±8.2) 
mg/1 respectively. Its minimum concentration was noted during February in the first 
year and maximum concentration was recorded during August in the same year. 
This gas recorded secondary maxima (28.0 mg/1) during April in the first year fol­
lowed by a tertiary maxima (26.0 mg/1) during November in the same year and de­
picted trimodal pattern of monthly variations at station I, while an identical pattern 
of variations was observed at station II, where secondary maxima (25.0 mg/1) was 
recorded during November in the first year followed by a tertiary maxima (24.0 mg/ 
I) during April in the same year. After attaining maxima during August in the second 
year, a gradual decline was observed till the end of the study period at station I. 
Station II also followed the identical trend of variations during the study period. 
During the whole study period, a sharp decline was noticed during January and Feb­
ruary in both the years. After the tertiary maxima in November (26.0 mg/1) in the 
first year, it recorded sharp decline to 8.0 mg/1 in December and subsequently to 2.0 
mg/1 in January. It experienced the same trend in the second year of observation. In 
this present observation, free carbon dioxide exhibited positive correlation with to­
tal alkalinity (r

1
= 0.659,p<.001; rt'= 0.45, significantp<.05), dissolved oxygen (r2= 

0.448, p<.05), nitrate (r
2
= 0.433, p<.05) in this heel. 

It was detected throughout the study period with concentrations fluctuating 
between 4.0-30.0 (8.7 ±5.8) mg/1 and between 2.0-30.0 (8.3 ±5.3) mg/1 at stations I 
and II respectively in Ghorajan heel. Maximum concentration of this gas was re­
corded during ~in the first year and minimum concentrations were noticed 7 
during~' December, January and Fef>ruary in the first year and during Febru-
ary and May In the second year at station I. On the othefhand, station II depicted 
maxima during August in the first year and a minimum value was observed during 
January and February in the same year of the study period. This bee! exhibited wider 
ranges with a unimodal pattern of monthly variations at both the sampled stations. 
Secondary maxima (18.0 mg/1) was observed during April in the second year at 
station I and during April (12.0 mg/1) in the first year, while it was noticed during 
October (12.0 mg/1) in the second year at station II. In addition, the present observa-
tions indicated lower values of this gas during dry season, i.e. during December­
February and relatively higher values during the rest of the study period. This becl 
depicted relatively low free carbon dioxide concentration (2.0 mg/1) in the month of 
January and February in the first year followed by the second year during the same 
season. Free Co2 registered positive relationships with total alkalinity (r,= 0.444, 
p<.05; r2= 0.434,p<.05), dissolved oxygen (r,= 0.538, <.01; r

2
= 0.642,p<.001) and 

BOD (r,= 0.592,p<.Ol; r2= 0.663, p<.OOl). 

TOTAL ALKALINITY: In the present observations, total alkalinity was ex­
clusively represented by methyl orange alkalinity. This vital parameter varied con­
siderably from month to month and from one sampling station to another. This study 
evidently registered low total alkalinity, the value fluctuated between 32.0-96.0 (70.0 
±16.4) mg/1 and 30.0-93.0 (70.7 ±17.4) rng/1 at stations I and II respectively in Deepor 
bee!. At station I, maximum value was observed during the month of October in the 
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Table: 12 ANOVA OF SOME IMPORTANT ABIOTIC PARAMETERS OF DEEPOR BEEL, 1999-
2000 

Sources of variance Sum of 
squares 

Sp_ccific conductivit) 
Between the months 27555.83 
Between the stations 48.16 

Error 257.84 
Total 27861.83 

Dissolved oxygen 
Between the months II8.47 
Between the stat ions 0.057 
Error 3.22 
Total 121.75 

Free carbon dioxide 
Between the months l-l48.46 
Between the stations 1.04 
Error 23.46 
.l.ota I I-IT2.Q6 

Total alkalinity 
Between thl' months 8073.83 
Betv.een the stations 28.16 
Error 85.84 
Total 8187.83 

Total hardness 
Between the months 5357.83 
Between the stations 37.49 
Error 24.51 
Total 5419.83 

Calcium 
Between the months 2559.43 
8et\\een the stations 22.24 
Error 68.17 
Total 2649.84 

*Sq;mficant at 0.05 lc\cl 

Degree of 
freedom (d f) 

Vl 
J\.< 

II 

1 
II 
23 

li 

1 

II 

23 

II 

1 
II 
..,~ 

--' 

11 

I 

II 
23 

II 
I 
II 
23 

11 
1 

11 
..,~ 

--' 

Mean sum of Variance ratio I 
squares (F ratio) 

2505.07 1 06.87* 

48.16 2.05 

23.44 

10.77 36.76* 

0.057 0.19 

0.29 

131.6!5 61.7~~: 

1.04 ().-fl) 

2.13 

I 

733.98 9-l. 1,·, 

28.16 3.61 

7.8 

487.07 218.61 * 
37.49 16.83* 
') ') ~ 
-·~.) 

232.67 37.59; 

72.'>4 3.59 

6.19 



Table: 13 ANOVA OF SOME IMPORTANT ABIOTIC PARAMETERS OF DEEPOR BEEL, 2000-
2001 

Sources of variance Sum of Degree of Mean sum of Variance ratio 
sauares freedom (d f) squares (F ratio) 

Specific conductivity 
Between the months 30672.73 II 2788.36 84.73* 

Between the stations 69.24 l 69.24 2.1 

Error 362.68 II 32.91 

Total 31104.65 T' _.) 

llissolved oxygen 
Between the months 170.36 11 15.49 :l6.X6'' 

Between the stations 0.087 I 0.087 0."'07 

Error 4.5R II OA2 
I otal ! 75.0 1 ·p ._, 

Free carbon dioxide 
Between the months 1580.38 11 143.67 63.57* 
Between the stations 2.06 l 2.06 0.91 
Error 24.87 II 2.26 

Total 1607.31 23 

Total alkalinity 
Between the months 9283.61 II 843.96 100.71 * 
Between the stations 36.32 I 36.32 4.33 
Error 92.19 II 8.38 
Total 9412.12 7~ _.) 

Total hardness 
Between the months 5436.72 II 494.74 ]99 ... HJ"' 

Between the stations 41.64 I 41.64 I (,_79·' 

Error 27.35 II 2.48 
Tota: "505.71 "~ --' 
Calcium I ' 
Between the months 2720.37 II 247.3 37.41"' 
Between the stations 25.47 1 25.42 3.84 
Error 72.76 11 6.61 
Total 2818.55 23 

*Sigmficant at 0.05 level 
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Table: 14 ANOVA OF SOME IMPORTANT ABIOTIC PARAMETERS OF GHORAJAN BEEL, 
1999-2000 

Sources of variance Sum of Degree of Mean sum of Variance ratio 
squares freedom _i d f} squares (F ratio) 

Specific conductivity I 
Between the munths 529! 7.~6 I! 41\i0.68 489.3::\"k 

Between the stations 18.38 I 18.38 1.87 
Error 108.12 II 9.83 
Total 53043.96 23 

Dissolved oxygen 
Between the months 102.81 II 9.35 2.57 

Between the stations 0.087 I 0.087 0.024 
Error 40.06 II 3.64 
Total 142.95 ')'' _.) 

Free carbon dioxide 
Between the months 154 II 14.00 9.65* 

Between the stations 0 1 0 0 
1-:rror 16 II !.45 

Total 170 ·)~ 
.. .> 

Total alkalinity 
Between the ~11om h'i 71::20 II t1-l7.:::'7 'JR q!_: __ l 
Between the stations 0 1 0 () 

Error T) 
I~ II 6.54 

Total 7192 23 

Total hardness 
Between the months 7359.33 II 669.03 116.76* 
Between the stations 0.66 I 0.66 0.12 

Error 63.01 I\ 5.73 
Total 7423.00 

Calcium 
Between the months 3363.8\ I\ 305.8 36.49""' 

Between the stations 1.45 1 1.45 0.17 

Error 92.18 II 
Total 3457.44 ,~ 

c...> 

*Signi ficunt at 0.()) level 
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Table: 15 ANOVA OF SOME IMPORTANT PARAMETERS OF GHORAJAN BEEL, 2000-2001 

Sources of variance Sum of Degree of Mean sum Variance 
squares freedom ( d f) of squares ratio (F 

ratio) 
Specific conductivity 
Between the months 15571 II 1415.54 1.6n 

Between the stations 840.17 I 840.17 0.996 

Error 9276.83 II 843.35 
Total 25688 23 

I>issolved oxygen 
Between the months 90.65 I I 8.24 5.64'' 

lkt ween the ~tal ions 0.103 1 0.103 0.071 

Lrror 16.! i i 1.-111 

Total 106.85 
,, 
-·' 

Free carbon dioxide 
Between the months 1041.83 II 97.71 17.39* 

Between the stations 4.16 I 4.16 0.74 

Error 61.84 II 5.62 
Total 1107.83 23 

Total alkalinity 
Between the months 7097.46 II 645.22 21.0:11 * 

Betvveen the stations 12.04 I 12.04 0.392 

Error 337.46 II 30.68 
Total 7446.96 23 

Total hardness 
B.:tween the months 2097.46 ll 190.68 ' 

8-')48'' 

Between the stations 70.04 I 70.04 3.287 

Frror 234.·f6 ll 21.1 I I ··-·----
i rota! ' 240 1.')6 -,~ 

-·' 
Calcium 
Between the months 725.52 I I 65.96 19.09* 

Between the stations 94.8 I 94.8 27.44* 

Error 38.01 II 3.455 
Total 858.33 23 

*Significant at 0.05 level 
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second year and minimum during March in the same year at station I. While the 
maxima was noticed during November in the second year and the minimum during 
March in the first year at station II. On the other hand, alkalinity exhibited secondary 
maxima during November in first year at station I, while it was registered during the 
same month in the same year at station II. A tertiary maxima was noticed during 
April in the first year at station I and gradually decreased till October, where it at­
tained maxima, while a tertiary maxima was noticed during October in the second 
year at station II. In this heel, the ranges and mean values of total alkalinity were 
identical during the both annual cycles and depicted trimodal pattern of monthly 
variations. It attained the maximum value during the pre-winter season at both the 
stations. 

Total alkalinity ranged between 30.0-112.0 ( 66.0 ±20.1) mg/1 and between 
38.0-116.0 (66.7 ±19.5) mg/1 at station I and II respectively in Ghorajan heel. Maxi­
mum value was noticed during March in the second year at station I, while minimum 
alkalinity was noticed during October in the first year. On the other hand, secondary 
maxima was observed during April in the second year at station I and during June in 
the second year at station II. It depicted bimodal pattern of monthly variations and 
exhibited gradual fluctuations till monsoon and it increased during April in the first 
year followed by its narrow monthly variations till pre-winter season, subsequently 
during the pre-monsoon season it attained the peak at station I. On the other hand, a 
bimodal pattern of monthly variations was noticed with similar ranges and mean 
values till pre-monsoon season in the first year, while with the peak during pre­
monsoon season in the second year it showed gradual decline till the end of the study 
period. It registered direct correlations with specific conductivity (r

1 
= 0.517. p<.O 1; 

r
2
= 0.532, p<.OI), hardness (r1= 0.576, p<.01, r

2
= 0.562,p<.01) and calcium (r 1= 

0.488, p<.05; r2 = 0.458, p<.05) in this heel. 

Total alkalinity ranged between 45.0-84.0 (61.4 ±14.1) mg/1 in Siligurijan 
heel and 62.0-84.0 (71.7 ±8.5) mg/1 in Fingua heel. Maximum value was noticed 
during monsoon and a minimum during summer in Siligurijan, while Fingua heel 
showed maximum during winter and minimum during autumn season. On the other 
hand, secondary maxima (73.0 mg/1) was noticed during winter in Siligurijan heel, 
while Fingua heel showed second maximum value (75.0 mg/1) during monsoon sea­
son. The mean value of Siligurijan exhibited higher than that of Fingua bee!. 

TOTAL HARDNESS: Total hardness ranged between 46.0-82.0 (60.9 ±11.2) 
mg/1 and 40.0-80.0 (60.9 ±12.4) mg/1 at station I and II respectively in Deepor heel. 
It registered peak during January and April in the first year at station I, while station 
II exhibited the same season in the same year in the heel. Minimum values were 
recorded August and September in the first year ,at station 1 and station II depicted 
the lowest values during the same months in the same year. Further, monthly varia­
tions of total hardness depicted a clear unimodal pattern of fluctuations during the 
whole study period with a secondary maxima (80.0 mg/1) during February in the first 
year at station I and during the same month (78.0 mg/1) in the same year at station II 
in this heel. Total hardness increased sharply from the post-winter season, which 
remained without more monthly fluctuations till monsoon season, on the other hand, 
it declined during the summer and winter seasons till the end of the study period 
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with a narrow range of monthly variations at station I. Station II of the studied beel 
also depicted the same trend of monthly fluctuations. Hardness exhibited direct rela­
tionships with calcium (r

1
= 0.866,p<.001; r

2
= 0.868,p<.001 ), magnesium (r~= 0.461, 

p<.05), chloride (r
1
= 0.587, p<.01) and BOD (r

1
= 0.462, p<.05; r1= 0.458, p<.05) 

and it established inverse correlation with sulphate (r1= -0.738,p<.OOI; r2= -0.679, 
p<.OOl), nitrate (r

1
= -0.540,p<.01; r

2
= -0.427,p<.05) in this beel. 

Ghorajan beel recorded 20.0-84 (54.4 ±15.7) mg/1 station I and 20.0-80.0 
(52.6 ±15.1) mg/1 at station II. It registered lowest concentration during September 
in the first year at station I and during October in the same year at station II. How­
ever, it depicted bimodal pattern of monthly fluctuations with gradual increase from 
the winter season to pre-monsoon season in the first year and attained the peak dur­
ing March in the second year. It exhibited identical trend of fluctuations in the first 
year and attained the secondary maxima (80.0 mg/1) during March in the first annual 
cycle at station I. However, station II exhibited gradual increase to attain the peak 
during March in the second annual cycle. Total hardness of this beel declined during 
August-February and increased once again to attain the second maxima (76.0 mg/1) 
during March in the first annual cycle. It showed direct relationships with calcium 
(r

1
= 0.807,p<.001; r

2
= 0.807,p<.001) magnesium (r

1
= 0.495,p<.05; r2= 0.524,p<.01), 

chloride (r
1
= 0.325, r

2
= 0.424,p<.05), BOD (r

1
= 0.479,p<.05; r

2
= 0.489,p<.05), and 

inverse relationships with sulphate (r
1
= -0.585,p<.01; r

2
= -0.488,p<.05) in this bee!. 

Total hardness varied between 40.0-76.0 (60.0 ±14.1) mg/1 in Siligurijan 
beel and between 52.0-76.0 (63.2 ±9.4) mg/1 in Fingua bee!. It registered maxima 
during summer and minima during autumn in Siligurijan beel. Fingua beel showed 
peak hardness during winter and minima during monsoon season. It exhibited sec­
ondary maxima (70.0 mg/1) during monsoon in the former, however, it showed sec­
ondary maxima (68.0 mg/1) during the same season i.e. monsoon in the later. 

CALCIUM: The present study indicated relatively lower concentration of cal­
cium, which in tum, fluctuated between 23.1-56.7 (36.2 ±8.2) mg/1 at station I and 
21.0-52.5 (35.2 ±8.6) mg/1 at station II ofDeepor bee) respectively. The lowest value 
of calcium was observed during November in the first year at station I and three 
distinct minima were noticed during August and September in the first year and 
during January in the second year at station II in this beel. Its peak concentrations 
were, however, noted during April in the first year at station I and station II regis­
tered during the same month. With annual ranges and mean values remaining a nar­
row fluctuations during the study period, calcium content in this beel depicted a 
bimodal pattern of monthly variations at station I. Station II of the beel exhibited 
almost identical trend of variations in the whole study period. There was a sharp 
decline during winter season till December followed by a rise in their monthly varia­
tions to attain primary maxima during April in the first annual cycle at station I. At 
this station, calcium content registered secondary maxima (52.5 mg/1) during Janu­
ary in the same cycle. On the other hand, secondary maxima (50.4 mg/1) was noticed 
during January in the first year at station II. Calcium depicted significant direct rela­
tionship with total hardness (r 1~ 0.866, p<.001; r?= 0.868, p<.OOl) and it showed 
significant inverse relationship with sulphate (r

1
= ~0.519, p<.Ol; r

2
= -0.599, p<.01) 

at station II in this beel. 
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Calcium varied between 8.4-46.2 (31.3 ± 1 0.5) mg/1 at station I and between 
10.5-44.1 (29 .1 ±9 .8) mg/1 at station II respectively in Ghorajan heel. Minimum 
concentration was observed during October in the second year at station I and sta­
tion II also exhibited minima in the same month. Maximum values were recorded 
during May in the first year at station I and station II recorded during the same month 
in this heel. However, the calcium content exhibited wide ranges in the monthly 
variations till secondary maxima ( 42.0 mg/1) was attained during March in first year 
followed by tertiary maxima (41.1 mg/1) during February and March in the second 
year at station I. Station II of this heel also exhibited secondary maxima ( 42.0 mg/1) 
during March in the second year. It showed the positive relationship with total hard­
ness (r1 = 0.807, p<.OO 1; r

2 
= 0.807, p<.OO 1 ), while it depicted inverse relationship 

with sulphate (r1= -0.640,p<.001; r
2
= -0.516,p<.Ol) in this heel. 

Calcium ranged between 26.1-43.6 (33.4 ±6.4) mg/l in Siligurijan heel and 
between 29.4-38.3 (32.9 ±3.3) mg/1 in Fingua heel. The former showed peak cal­
cium concentration during summer and lowest during autumn, while maximum value 
was observed during monsoon season in Fingua bee!. Si1igurijan heel depicted a 
secondary maxima (32.4 mg/1) during m0nsoon, while secondary maxima (32.3 mg/ 
1) was observed during winter season in Fingua bee!. 

MAGNESIUM: It ranged between 0.8-8.9 (5.6 ±1.7) mg/1 at station I and be­
tween 0.8-9.3 (5.9 ±1.9) mg/1 at station II in Deepor bee!. This heel was characterised 
by trimodal pattern of variations with a relatively narrow range and after remaining 
generally low till December, it showed peak during January in the second year at 
station I, while the station II showed maxima during September in the first year. 
Further, lowest hardness was noticed during March in the first year at both the sta­
tions in Deepor bee!. However, a secondary maxima (8.2 mg/1) was recorded during 
May in the first year at station I, on the other hand, station II showed secondary 
maxima (8.9 mg/1) during January in the second year. During the winter season a 
gradual increase was noticed until it attained a tertiary maxima (7.7 mg/1) during 
February in the first year at station I. Further, very irregular monthly variations were 
observed during the summer and winter seasons till it attained a tertiary maxima (8.3 
mg/1) during May in the first year at station II. 

Ghorajan heel depicted trimodal pattern of monthly variations. The values 
ranged between 0.9-9.6 (5.2 ±2.4) mg/1 and between 0.7-9.4 (5.3 ±2.3) mg/1 at sta­
tion I and II respectively. This heel exhibited peak magnesium hardness during March 
in the second year at station I and at station II it was noticed during January in the 
same year, while the lowest value was observed during September in the first year at 
both the stations in the bee!. However, in the second year at station I, there was a 
sharp decline during winter season till December followed by an increase to second­
ary maxima (9.4 mg/1) during January. On the other hand, station II exhibited a 
gradual decline after it attained secondary maxima (9.2 mg/1) during March in the 
second annual cycle. Again during winter and monsoon seasons a very irregular 
fluctuations in monthly variations was observed till it attained a tertiary maxima 
(9 .1 mg/1) during June in the first year at station I. However, almost identical trend 
was noticed at station II also and it attained tertiary maxima (8.4 mg/1) during the 
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same month in the same year. Magnesium concentration further, exhibited different 
trends of ranges in monthly variations but it was observed that the concentration 
attained peak during the same season in both the beels. However, it depicted posi­
tive relationship with phosphate (r,= 0.352, r2= 0.462, p<.05) in this beel. 

Magnesium concentration varied between 3.3-9.1 (6.4 ±2.2) mg/l in 
Siligurijan beel and between 5.5-10.8 (7.4 ±2.1) mg/1 in Fingua beel. It registered 
maxima during monsoon and minima during autumn season in Siligurijan bee I. Fingua 
beel showed peak concentration during winter and lowest value was noticed during 
monsoon season. Secondary maxima (7.8 mg/1) was noticed during summer in 
Siligurijan heel, while Fingua heel exhibited secondary maxima (7.2 mg/1) during 
monsoon season. 

CHLORIDE: The chloride content ranged between 14.9-35.9 (23.8 ±6.5) mg/1 at 
station I and between 12.9-35.9 (23.3 ±6.7) mg/1 at station II in Deepor beel. Maxi­
mum value was recorded during April in the first year at station I and during Febru­
ary in the same year at station II of the beel. On the other hand, minimum value was 
registered during May in the second year at station I and during December in the first 
year at station II. It, however, depicted a bimodal pattern of monthly variations. 
Chloride content showed secondary maxima (34.9 mg/1) during February in both 
annual cycles at station I, however, station II exhibited secondary maxima (33.9 mg/ 
l) during April in the first annual cycle. In the second year, there was sharp decline in 
monthly variations till it attained tertiary maxima (31.9 mg/1) during January at sta­
tion I, it clearly showed an identical trend of variations at station II and attained 
tertiary maxima (32.9 mg/1) during February. Chloride registered significant inverse 
correlation with sulphate (r,= -0.419;p<.05, r

2
= -0.583;p<.01) in this beel. 

Chloride content in Ghorajan beel ranged between 8.9-42.9 (21.8 ±8.4) mg/ 
I and between 9.9-43.9 (22.6 ±7.5) mg/1 at station I and station II respectively. The 
bee! exhibited distinct maxima during July in the first year at station I and during the 
same month at station II. While it exhibited lowest value during June in the second 
year at station I and it showed minima during September at station II in the first year. 
This bee] depicted a bimodal pattern of monthly variations with slightly higher ranges 
and mean values in the second year at both the stations. It gradually declined from 
maxima in July to the end of the study period with minima in June at station I. A 
trend of gradual increase was observed from the beginning of the study period till 
the second maxima (36.9 mg/1) during April in the first year at station I. The content 
showed the same trend of fluctuations till it attained the secondary maxima (32.9 
mg/1) during February in the first year at station II in the beel. It showed significant 
positive correlation with BOD (r,= 0.625;p<.001) at station I in this beel. 

DISSOLVED ORGANIC MATTER: It ranged between 0.3-3.2 (2.3 ±0.7) 
mg/1 and between 0.5-3.8 (2.1 ±0.7) mg/1 at station I and II respectively of Decpor 
beel. It showed maxima during March in the second year and minima was observed 
during January in the first year at station I. It registered maximum value during April 
in the first year and minima during January in the same year at station II. DOM 
attained a secondary maxima (3.0 mg/1) during February in the first year and during 
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April in the second year at station I and also during February (3.0 mg/1) in the first 
year at station II in this beel. On the contrary, maximum value was observed during 
April in the first year and minimum during January in the same year at station II. It 
depicted a bimodal pattern of monthly variations with narrow ranges and mean val­
ues at both the stations. At station I, DOM exhibited a gradual increase during the 
winter season but sharply declined in the month of January in the first annual cycle 
and in the next month it again increased and attained the second maxima. 

DOM content ofGhorajan beel fluctuated between 0.9-3.8 (2.3 ±0.7) mg/1 at 
station I and between 0.8-3.8 (2.2 ±0.7) mg/1 at station II. It exhibited peak value 
during June in the first year and minima during January in the same year at station I 
while it reached maxima during February in the first year and minima during Janu­
ary in the same year at station II. However, a secondary maxima was observed dur­
ing February in the first year at station I and during June in the same year at station 
II. DOM showed bimodal pattern of their monthly variations during the whole study 
period in the beel. It gradually decreased from the month of August and sharply 
declined in January, which attained the second maxima in the next month at station 
I; on the other hand, station II depicted the identical trend of variations. 

TOTAL DISSOLVED SOLIDS: Total dissolved solids ranged between 0.4-
2.6 (1.6 ±0.6) mg/1 at station I and between 0.3-3.2 (1.5 ±0.6) mg/1 at station II in 
Deepor beel. The lowest concentration was observed during August and September 
in the first year and maximal value was noticed during December in the same year at 
station I, while the lowest value during August in the first year and maxima was 
observed during November in the same year at station II. In this beel, there was a 
marginal difference in annual ranges of monthly TDS values with bimodal patterns 
of fluctuations. Relatively less fluctuation was observed till October in the first year, 
the period from August-October exhibited generally a low content (0.4-1.0 mg/1) 
but it increased sharply and depicted the secondary maxima (2.3 mg/1) in November 
at station I. Almost an identical trend of variations was observed during the period 
of August-October but sharply increased to attain the maxima in November fol­
lowed by a secondary maxima (2.5 mg/l) in the next month at station II. TDS de­
picted higher values during the winter season at both the stations of Deepor beel. 

TDS ofGhorajan beel ranged between 0.8-2.9 (1.9 ±0.6) mg/1 at station I and 
1.1-2. 9 ( 1.8 ±0.5) mg/1 at station II. However, station I depicted maximum TDS 
value during May in the first year and minima during October in the same year. On 
the other hand, station II registered maximum during May in the first year and mini­
mum during January in the same year. This beel also depicted bimodal pattern of 
monthly variations with a secondary maxima (2.8 mg/l) during March in the second 
annual cycle at station I and station II showed the secondary maxima (2.7 mg/l) 
during June in the first annual cycle. From the month of October in the first year, 
there was a gradual increase in monthly variations till it attained the primary maxima 
in May at station I. On the other hand, starting with a high value in August, it de­
clined gradually till it attained the primary maxima in May followed by its second­
ary maxima in the next month at station II. 

19 



PHOSPHATE: The concentration of inorganic phosphorus estimated as phos­
phate ranged between 0.01-0.9 (0.3 ±0.3) mg/1 at station I and between 0.02-1.2 (0.3 
±0.3) mg/1 at station II in Deepor beel. The lowest concentration was observed dur­
ing February in the first year, it subsequently registered a gradual increase and cul­
minated in peak during January in the second year at station I. On the other hand, 
station II exhibited minima during January and maxima during June in the second 
year. Phosphate content exhibited secondary maxima (0.8 mg/1) during September 
in the second year at station I, while it showed almost an identical trend of variations 
and exhibited secondary maxima ( 1.1 mg/1) during March in the second year at sta­
tion II in the studied beel. This beel depicted unimodal pattern of monthly phosphate 
variations at station I but it also exhibited unimodal pattern at station II. Compared 
to first year monthly fluctuations, second year exhibited marginally higher mean 
values with a peak during the period at station I. However, a higher value was ob­
served during the winter in the first year but on the other hand, relatively higher 
values with narrow ranges were noticed during the post-monsoon and summer sea­
sons in the second year at station II. 

Ghorajan beel depicted phosphate content ranging between 0.02-1.4 (0.5 
±0.4) mg/l at station I and between 0.04-2.4 (0.87 ±0.8) mg/1 at station II. Minima 
was observed during February in the first year and a maxima during April in the 
second year at station I, while station II showed the lowest concentration during 
February in the first year and its peak concentration was noticed during January in 
the second year. This beel depicted unimodal pattern of monthly variations with 
secondary maxima ( 1.1 mg/1) during October in the second year at station I while 
station II exhibited relatively higher mean values followed by a secondary maxima 
(2.2 mg/1) during December in the second year. Both the stations showed relatively 
higher mean values during the second annual cycle and the trend of monthly varia­
tions was broadly corresponded with that ranges recorded in Deepor beel. It exhib­
ited significant inverse correlation with potassium (r

2 
= -0.410, p<.05) at station I in 

this beel. 

SULPHATE: The present observations indicated sulphate content ranging be­
tween 5.1-28.2 (14.9 ±6.3) mg/1 at station I and between 4.9-24.5 (15.8 ±5.3) mg/1 
at station II ofDeepor beel. During the winter season, its values were lower than that 
of summer and lowest value was noticed during March in the first year and its peak 
was noticed during July in the same year at station I, while station II registered a 
minima during January in the first year and a maxima during September in the same 
year. It showed a secondary maxima (26.2 mg/1) during September in the first year at 
station L while it exhibited secondary maxima (22. 7 mg/1) during July in first year at 
station II. Sulphate content depicted a trimodal pattern of variations and the content 
gradually decreased during the winter and monsoon seasons (October-June) and 
sharply increased to attain the maxima !n July at station I. With distinct variations 
during the winter in the second year, it was found to be increase from the post­
monsoon season. On the other hand, an identical trend of variations was observed at 
station II with maxima in September during the first annual cycle and subsequently 
it gradually decreased from winter season upto monsoon season and again relatively 
higher values were noticed from July onwards. In the second year, a gradual decline 
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was observed with narrow ranges till the end of the study period. Further, it regis­
tered inverse correlations with specific conductivity (r1= -0.501, p<.05; r2= -0.524, 
p<.OI) and total hardness (r1= -0.738,p<.001; r

2
= -0.679,p<.001) in this heel. 

Sulphate content ofGhorajan beel depicted bimodal pattern of monthly varia­
tions and fluctuated between 3.6-30.3 (17.4 ±6.8) mg/1 at station I and between 4.2-
27.0 ( 16.5 ±5.9) mg/1 at station II during the study period. The lowest concentration 
was observed during March in the first year and its peak was noticed during July in 
the same year at station I, while station II depicted minima during the same month of 
the same year with station I and a maxima during August in the first year. This bee} 
exhibited secondary maxima (30.0 mg/1) during August in first year at station I, 
while station II showed a secondary maxima (26.3 mg/1) during July in the same 
year. During the winter and monsoon seasons, the content was found to be lower and 
sharply increased to attain maxima in July at station I and again it showed gradual 
decline during the winter and monsoon seasons till the end ofthe study period in the 
second annual cycle. Almost an identical trend of variations was noticed at station II 
of the sampled beel.lt recorded inverse relationships with pH (r

1
= -0.598,p<.Ol; r2= 

-0.564,p<.01), specific conductivity (r
1
= -0.615,p<.Ol)and total hardness (r1= -0.585, 

p<.01; r2= -0.488, p<.05), while direct relationship was observed with nitrate (r2= 
0.534, p<.Ol) in this beel. 

NITRATE: Nitrate concentration was low during the study period in Deepor bcel 
and it ranged between 0.1-1.9 (1.2 ±0.5) mg/1 at station I and between 0.2-2.3 (1.4 
±0.6) mg/1 at station II. However, it did not follow any definite trend in the beel. Its 
minimum nitrate concentration was ob~erved during February in the first year and 
minima during September in the first year and also during July in the same year at 
station I. On the other hand, station II exhibited minimum concentration during Feb­
ruary in the first year and maxima during December in the first year. A relatively 
narrow range was observed during the whole study period with secondary maxima 
(1.8 mg/1) in June in the first annual cycle at station I, while station II exhibited 
secondary maxima (2.1 mg/1) in December during the same annual cycle. The nitrate 
concentration remained low during monsoon season and indicated sharp increase in 
July (peak). However, nitrate remained generally low during the second year with a 
minor fluctuations depicting irregular monthly variations at station I. Station II of 
the studied heel exhibited less fluctuations and showed relatively low concentration 
during the second year. A sudden drop of nitrate occurred during January-March in 
the first year followed by a sharp increase again culminating into second maxima at 
station II. Nitrate registered inverse relationship with total hardness (r

1 
= -0.540, p<.O 1; 

r2= -0.427, p<.05) and positive correlation with rainfall (r
1
= 411, p<.05) in this beel. 

The concentration of this nutrient fluctuated between 0.09-2.1 ( 1.1 ±0.6) 
mg/1 at station I and between 0.09-2.1 ( 1.2 ±0.6) mg/1 at station II of Ghorajan bee I. 
It attained peak during November in the first year and minimum concentration was 
observed during January in the second year at station I; while station II depicted 
maxima during December in the first year and a minima during March in the same 
year. This beel exhibited a secondary maxima (1.9 mg/1) during August and Decem­
ber in the first year at station I, while station II showed a secondary maxima ( 1. 9 mg/ 
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1) during two months i.e. September and July in the first year. Both the stations of the 
sampled beel did not follow any definite trend of variations during the study period. 
After it attained the peak, the concentration decreased sharply remaining low during 
the post-winter and pre-monsoon seasons, thereafter gradually increased to a certain 
extent and maintained the low range of variations till the end of the study period at 
both the stations. Both the sampled stations exhibited maxima and minima during 
the pre-winter and post winter seasons respectively of the same year. It depicted 
positive correlation only with rainfall (r2= 0.442, p<.05) in this heel. 

SILICATE: Silicate concentration ranged between 0.1-4.6 (2.1 ±0. 9) mg/1 at sta­
tion I and between 0.3-4.1 (1.9 ±0.8) mg/1 at station II in Deepor beel. Station I 
showed maxima during December in the first year and minima during March in the 
same year. On the other hand, it attained peak during November in the first year and 
minima during January in the same year at station II. After the peak during winter 
season, it decreased gradually remaining low during monsoon and summer seasons 
and once again it increased from the month of February in the second year at station 
L while it exhibited second maxima (3.9 mg/1) during November in the first year at 
station I. On the other hand, station II exhibited almost identical monthly variations 
but secondary maxima (3.9 mg/1) was noticed during December in the first year 
while it gradually declined during the monsoon and increased during the summer 
season showing a tertiary maxima (2.9 mg/1) in June at station II. In the second year, 
the concentration decreased during the winter and it increased during February. Sili­
cate content depicted bimodal pattern of variations at station I, while it showed 
trimodal pattern at station II. It, however, registered positive relationship with total 
alkalinity (r, = 0.407, p<.05) in this sampled heel. 

Ghonyan beel registered silicate values ranging between 0.04-4.1 ( 1.8 ±0.8) 
mg/1 at station I and between 0.08-4.3 (1.9 ±0.9) mg/1 at station II. Maximum con­
centration was observed during December in the first year and minima during March 
in the same year at station I; while station II exhibited maxima during December in 
the first year and minima during March in the first year. However, it depicted trimodal 
pattern of monthly variations at station I with a secondary maxima (3.7 mg/1) during 
November in the first year and a tertiary maxima (2.6 mg/1) during summer season 
in the month of June and during winter season in the next year in December. On the 
other hand, station II depicted bimodal pattern of monthly silicate variations with 
secondary maxima (3.7 mg/1) during winter season in the month ofNovember and 
tertiary maxima during autumn in the month of September in the next year. Silicate 
content continued to remain low during January-April in the first year at both the 
stations and the monthly variations observed in the second year showed slightly 
higher concentration than the first year. Silicate exhibited positive relationship with 
sodium (r,= 0.643, p<.Ol; r2= 0.474, p<.05) in this beel. 

BIOCHEMICAL OXYGEN DEMAND: It fluctuated between 0.6-4.8 (2.09 

±0.9) mg/1 at station I and between 0.4-5.1 (2.8 ±1.5) mg/1 at station II in Deepor 
beel. BOD attained a p·~ak during August in the first year and minimum value was 
observed during September in the second year at station I, while station II exhibited 
maximum value during June in the first year and minima was noticed during March 
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in the second year. It exhibited secondary maxima (3.8 mg/1) during April in the first 
year at station Lwhile station II showed secondary maxima (4.8 mg/1) during Febru­
ary in the first year. Further, it remained relatively low during winter season in the 
first year but increased sharply from February at both the stations. However, station 
II exhibited relatively higher concentrations during monsoon and summer seasons 
but gradually decreased in the second year. BOD registered positive correlation with 
dissolved oxygen (r

2 
= 0.424, p<.05) and calcium (r,= 0.529, p<.O 1; r

2 
= 0.483, p<.05) 

in this bee!. 

BOD values ranged between 0.1-4.4 (1.8 ±1.0) mg/1 at station I and between 
0.1-4.8 ( 1. 7 ± 1.1) mg/1 at station II in Ghorajan beel. Station I depicted maximum 
value during August in the second year and minima during December in the first 
year. On the other hand, maximum value was noticed during October and December 
in the first year and minima during August in the second year at station II. This beel 
depicted bimodal pattern of variations and showed relatively higher concentrations 
during summer in the first year and during winter season in the second year at both 
the stations. It exhibited secondary maxima (3.4 mg/1) during May in the first year at 
station I and during April (3.6 mg/1) in the same year at station II. Further, the second 
year exhibited relatively higher BOD concentrations than the first year. This bee! 
depicted direct relationships with dissolved oxygen (r,= 0.466, p<.05; r

2
= 0.462, 

p<.05) and calcium (r,= 0.442,p<.05; r
2
= 0.514,p<.01) and also exhibited signifi­

cant inverse correlation with transparency (r,= -0.492, p<.05; r
2
= -0.459, p<.OS). 

SODIUM: Sodium ranged between 12.4-31.0 (19.6 ±4.7) mg/1 at station I and 
between 11.1-28.0 (18.8 ±4.2) mg/1 at station II ofDeepor beel. Higher sodium con­
centration was observed during December in the first year and lower was noted 
during February in the same year at station L while maxima was observed during 
December and minima during February in the first year at station II. However, sec­
ondary maxima (27.3 mg/1) was observed during October in the second year at sta­
tion I, while secondary maxima (26.2 mg/1) was noticed during March in the next 
year at station II. A distinct bimodal pattern of monthly variations was observed 
with higher concentrations during pre-monsoon and winter seasons in different years 
at station I. The sodium content remained relatively high from September-Decem­
ber in the first annual cycle with its peak in December; thereafter it gradually de­
creased till August with a secondary maxima in October in the next cycle at station 
I. However, station II depicted bimodal pattern of variations with two relatively higher 
values in two different seasons during the study period. Relatively higher values 
were found during winter in the first annual cycle with a peak, again the values 
increased during monsoon in the second annual cycle. However, sodium exhibited 
significant positive relationships with transparency (r,= 0.282, p<.01) at station I. 
On the other hand, it showed significant negative relationships with pH (r,= -0.428. 
p<.05) and BOD (r,= -0.446, p<.05) at station I in this beel. 

However, sodium fluctuated between 6.1-27.0 (18.6 ±5 .4) mg/1 at station I 
and between 7.3-29.0 (19.9 ±5.4) mg/1 at station II in Ghorajan beel. On the con­
trary, maximum sodium concentration was noticed during December in the first year 
at station I and station II registered maxima during December in the first year and 
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minima during February in the same year. However, secondary maxima (26.9 mgll) 

was observed during June in the first year at station I, while secondary maxima (28.4 

mg/1) was noticed during February in the next year at station II. A trimodal pattern of 

monthly variations was observed with higher concentrations during the three sea­

sons in different years at both the stations. The sodium content remained relatively 

high from August-December in the first annual cycle with its peak in December; 

thereafter it sharply decreased during January and February. This was followed by 
an increase till secondary maxima in June was attained in the first year at station I. A 

third maxima was observed during the winter in the second year. However, station 1I 

depicted almost an identical pattern of variations with three relatively higher values 

in three different seasons during the study period. Station II exhibited a relatively 

higher values during winter in the first annual cycle, again the value increased dur­

ing post-monsoon and summer seasons followed by again a high value during post­

winter and pre-monsoon seasons in the second annual cycle. It showed significant 

positive correlation with silicate (r
1
= 0.643, p<.Ol; r2= 0.474, p<.05) in Ghorajan 

heel. 

POTASSIUM: In the present observations, potassium content ranged between 
3.2-9.0 (6.06 ±1.6) mg/1 at station I, while station II exhibited 4.2-10.2 (6.6 ±1.5) 
mg/1 in Deepor beel. Peak concentration of potassium was recorded during Septem­
ber in the second year and minima was noted during February in the first year at 
station I. Station II depicted maxima during December in the second year and minima 
during February in the same year. A trimodal pattern of monthly variations was 
observed at station I with·secondary maxima (8.2 mg/1) during April in the second 
year at station I. On the other hand, station II exhibited secondary maxima (9.2 mg/ 
l) during September in the second year. After it attained a relatively high value in 
October in the first year, potassium content gradually declined during winter and 
monsoon seasons till the peak in September. However, there was a decline during 
the winter in the next cycle till it attained the second maxima in April. It depicted 
significant inverse correlation with BOD (r

1
= -0.464, p<.05) at station I. 

Potassium fluctuated between 3.7-10.0 (6.4 ±1.7) mg/1 at station I and be­
tween 3.2-9.8 ( 6.1 ± 1. 7) mg/1 at station II of Ghorajan beel. Maximum concentra­
tion was noticed during February in the first year and minima was registered during 
March in the second year at station I and station II exhibited maxima during March 
in the first year and minima during October in the second year. A secondary maxima 
(9.3 mg/1) was noticed during June in the first year at station I, while station II showed 
secondary maxima during the same month (8.4 mg/1) in the same annual cycle. It 
was consistently low during winter with a very narrow range till it attained maxi­
mum value in March during the first annual cycle. In the second year, after it attained 
tertiary maxima (8.2 mg/1) in February, then dropped again during monsoon season 
till the end of the study period. A trimodal pattern of variations was observed during 
the whole study at both the stations of the beel. It exhibited significant inverse rela­
tionship with phosphate (r

1 
= -0.410, p<.05) at station I. 
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2. BIOTIC FACTORS: 

The biotic factors included in the present observations deal with composition of net 
plankton, zooplankton and phytoplankton, succession of various planktonic taxa as 
well as population densities of the stated communities. Their important features are 
explained below:-

A. BIODIVERSITY OF ZOOPLANKTON 

During the present study, along with regular limnological investigations in 
two beels, qualitative plankton samples were collected from few beels oflower Assam. 
The samples were screened for identification of zooplankton particularly rotifers 
and cladocerans. Species composition of the recorded taxa in the sampled beels is 
presented in Tables: 8 (a) and 8 (b) and also illustrated (Rotifera, Figs. 3-90; Cladocera, 
Figs. 91-125). Seasonal variations in species richness of Rotifera and Cladocera of 
Siligurijan and Fingua beel are presented in Figures 138-139. 

Systematic list of documented Rotifera and Cladocera 

ROTIFERA 

Family: Brachionidae 

Brachionus falcatus Zacharias 
B. bidentatus Anderson 
B. quadridentatus(Herrnann) 
B. caudatus(Barrois& Daday) 
B. rubens Ehrenberg 
B.patulus(Muller) 
Platyias quadricornis(Ehrenberg) 
K. quadrat a(M uller) 
K.tropica( Apstein) 
A nuraeopsis fissa (Gosse) 

B. angularis Gosse 
B. diversicornis(Daday) 
B. calycijlorus(Pallas) 
B.forficula Wierzej ski 
B. mirabilis(Daday) 
B.patulus macracanthus(Daday) 
Keratella cochlearis Gosse 
K.lenzi Hauer 
K.procurva(Thorpe) 

Family : Euchlanidae 

Euchlanis dilatata Ehrenberg 
Dipleuchlanis propatula(Gosse) 

Euchlanis triquetra Ehrenberg 
Beauchampiella endactylota(Gosse) 

Family: Mytilinidae 

Mytilina ventralis(Ehrenberg) M bisulcata(Lucks) 

Family : Trichotridae 

Macrochaetus sericus(Thorpe) Trichotria tetractis(Ehrenberg) 
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Family: Colurellidae 

Colurella obtusa(Gossc) 
Lepadella ovalis(Muller) 
L.patella(Muller) 
L. ehrenbergi(Perty) 
L.apsicora Myers 

C. uncinata(M uller) 
Lepadella ova/is larga (Sharma) 
L. heterostyla(Murray) 
L.rhomboides(Gosse) 
Squatinella mutica(Ehrenberg) 

Family : Lecanidae 

Lecane curvicornis(Murray) 
L.ploenensis(Voigt) 
L.ludwigi(Eckstein) 
L.leontina(Tumer) 
L.luna(Muller) 
L. quadride ntata(Ehrenberg) 
L. bulla(Gosse) 
L.aculeata(Jakubski) 
L. hamata(Stokes) 
L. hornemanni(Ehrenberg) 
L. ohioensis(Herrick) 
L.inopinata(Harring & Myers) 

L. ungulata( Gosse) 
L.hastata (Murray) 
L.lateralis Sharma 
L.papuana(Murray) 
L.pyriforrnis(Daday) 
L. closterocerca(Schmarda) 
L.lunaris(Ehrenberg) 
L. unguitata(Fadeev) 
L. thienemanni(Hauer) 
L.stenroosi(Meissner) 
L. decipiens(Murray) 
L. crepida(Harring) 

Family : Notommatidae 

Cephalodella forficula(Ehrenberg) 
Scaridium longicaudum(Muller) 

Monommata longiseta(Muller) 

Family : Gastropodidae 

Ascomorpha sa/tans Bartsch 

Family: Trichocercidae 

Trichocerca cylindrica(Imhof) 
T porce ll us( Gosse) 
T.rattus (O.F. Muller) 
Trichocerca pusilla (Lauterbom) 

Tsimilis(Wierzejski) 
T elongata( Gosse) 
T longiseta(Schrank) 

Family: Asplanchnidae 

Asplanchna priodonta Gosse 

Family: Synchaetidae 
Polyarthra vulgaris Carlin 

Family: Floscularidae 

Sinantherina socialis Bory de st. Vincent S. spinosa(Thorpe) 

Family: Conochilidae 

Conochilus unicornis Rousselet 
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Family: Hexarthridae 
Hexarthra mira(Hudson) 

Family: Filiniidae 

Filinia camascela Myers 
Fpejleri Hutchinson 

F longiseta(Ehrenberg) 
F opoliensis Zacharias 

Family : Testudinellidae 

Testudinella patina(Hermann) 
Temarginula(Stenroos) 
Trocho.\phaera aequatorialis Semper 

Tgreeni Koste 
T brevicaudata Yamammoto 

Family: Philodinidae 

Rotaria neptunia(Ehrenberg) 
Cladocera 

Family: Sididae 
Sida crystal/ina (O.F.Muller) Diaphanosoma excisum Sars 

Family: Daphnidae 

Ceriodaphnia cornuta Sars 
Scapholeberis kingi Sars 
S.serrulatus (Koch) 

C.quadrangula (O.F.Muller) 
Simocephalus vetulus (O.F.Muller) 
Daphnia lumholtzi Sars 

Family: Moinidae 

lv!oina micrura Kurz Moinodaphnia macleayi (King) 

Family: Bosminidae 

Bosmina longirostris (O.F.Muller) Bosminopsis deitersi Richard 

Family: Macrothricidae 

Macrothrix goeldii Richard 
llyocryptus spinifer Herrick 

Macrothrix laticornis (Jurine) 

Family: Chydoridae 

Pleuroxus simi/is Vavra 
Chydorus sphaericus (O.F.Muller) 
Dadaya macrops (Daday) 
Alana intermedia Sars 
A.costata Sars 
A.guttata Sars 
Biapertura karua (King) 
Graptoleberis testudinaria (Fischer) 
Kurzia longirostris (Daday) 
Euryalona orienta/is (Daday) 
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Alane/la exisa (Fischer) 
C. barroisi Richard 
Dunhevedia serrata Daday 
A.quadrangularis (O.F.Muller) 
A.rectangula Sars 
Acroperus harpae (Baird) 
Camptocercus rectirostris Schoedler 
Leydigia acanthocercoides (Fischer) 
Oxyurella singalensis (Daday) 
Nota/ana glohulosa (Daday) 



Table: 16 (a) Species composition of Rotif.::ta and Cladocera in Deepor, Ghorajan, 
Siligurijan and Fingua beel 

r-S_I_J_e_c_i~--~----·-----------------~------v--;·~-t-~-~~-~-n-·-h-f-~-I·-T·-~-.·;-i-t-,,-r-a-J-a-n------r-s-:,-·i-i~-,-,l-r-i.-i<-tl-l----,-~~~-i~n-~-,;-~-,~-!~l-,-.. ·~~-l 

• h('('! htel 

ROTIFERA 

Family: Brachionidae 

Brach10nus ja/catus Zacharias + + + + 
B.angulans Gosse + + + + 
B. hidentatus And..:rson + + + + 
R.diversicor111s( Daday) + + + + 
H.quadndentatus( Hermann) + + + + 
IJ.calyc!tlorus(Pallas) + + + + 
/J cauda Ills( Barmis& Dada}) + + + +-

i- + 
+ -i j_ 

+ + J 
·~ -l-- l ~---....,.._ _____ 

r--·----·~--·1 

H.pandl1Sl \ luilcr) 

-T 

+ -t- + 
f.:t>mtdla cochlearis Gosse + + + + 
K.quadrata(Mullcr) + + + + 
K.len:i Hauer + + + + 
Ktropica(Apstcin) + + + 
f.:.procun·a(Thorpe) + + + 
Anuraeopstsfissa(Gosse) + + + ·"t 

Family : Euchlanidac 

lo'uch/ams di/atata Ehrenberg + + + + 
r·uch/anis triquefra Fhrcnb~rg -'· 

-f _j_ 

-j + + h'euuchAmpi<'IIu t!ndact) 1()/U\ ( iussc) 

I 
I 

.• ·----~---·---·---------! 
l -~ _j I 

Famih : \lytilinit!ae 

!----------------
• \1\ t:i;o;! \\'!7/r:tin( i -l;r,_'Jlh~..·::..:l 

-+- + ·i-

FarniiJ : Trichotridac 

Macrochaetus sericus(fhorpe) + + + + 
Trichotria tetrac/ts(Ehrenberg) + + + + 
Famil)·: Culurellidae 

Colurella ohtusa(Gosse) + + + + 
('.wtcttwta(Mulkr) + + + + 
!.epadl'ila om/is ova/ts(Muller) + + + -+-
f.cpade!la ova!ts larga (Sharma) + 
(pui<://a(Mulkr) -I- + --

,. 
~ \. 



L hl'tcrustlia( \ lurray 1 + + + + 
L.ehrenherg1(l'erty) + + + + 
L rhomboides( Gosse) + + + 
/,.apsicnra Myers + + 
S</llal111efla mullca(Lhnnberg) + + + + 
Family : Lecanidar 

Lecane curvicornis(Murra}) + + + + 
r. ungulata( Gosse l + + + + 
Lploenensis( Vnigt) + + + + 
l.limll/1<1 1 ·\lurr:11} -t- + 
I. ilfrhugi\l:..:kstt.'in) + + -!-

l . .lmemlis Sharma + + + 
! . /e1 J;}Ptul l :n n~!- 1 -+ 

!.Jh!JI!II!Ii,J( \1urra~ 1 -t- i· + 
/ . .luna( Mulkr) + + + + 
l . .p) '~'!form is( Daday) + + + 
Lquadriden/ala(Ehn:nberg) + + + + 
L c/osterocerca( Schmarda) + + + + 
L.bul/a(Gossc) + + + + 
L lzmaris( Ehrenberg) + + + + 
L.aculeata(.lakubski) + + + + ·-l .. unguitata(Fadcev) + + + + 
1 .. hamatu( Stokes) + + + + 
l.tlnen<'lll<ll1111(11aucn + + + 

!.. horneman1u( l :hrcnh~.:r~ I ~ + _j... 

/ .. sknrousi(Mcissncr) + + + + 
I _ohirn'll\:_q I krrid,_ i ___, 
l..dccr;Jrens\ \lurra\ 1 +- --r 

l..mopinma(flarring & Myers) + + 
/ .. crejm/a( Harring) + + + 
Family : :'llotommatidae 

C'ephalndel/a for{icu/a( Ehrenberg) + + 
Monommata longiseta(Muller) + + + + 
Scaridium /ong;caudum(Mullcr) + + + + 
Family : Gastropodidac 

Ascomorpha sa/tans Bartsch + + + 
Family: Trirhocercidae 

Ji·lci/Oc<'lco n·i'll<fn, 'il( hnlwi'l + -+- 1- + 
I:.w111l1s( W ll'liCJ'~ i 1 -i + 
Tporc~l/us( (JOS)C) + + + -+-

r l'/Oii<::,Ul~!l ( J(::-..-.l' I 

/.{ 'UfniC/Illl{ \\ lLT/~_1'-,\.,8.,: /;!'-·haria\) + 

J: /ongisda( Schrank i + + + + 
Tnchncaca pus ilia ( l.autcrhorn) + + + 
Family: Asplanehnidae 
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.lsplanchna prwdonta Gosse + + + + 
Fa mil~: Synrhactidac 

-~-

hunil) : 1-'h>'"-'llfaridae ~ 

~.\--i-II_U_I!~I,-h-'1'-{l_/c_{_-,-I/-'I-U~!t-.\~il~,-,,.-,-d~~-,-~-\~i-ll-lC-'C_11_i __ -+---------~------~--------~-. -------t---------+--------~,r------------ I 

!---~-------~----+-----+.',· --·-··-.---·--!; -----·---.· --·--t--~-------1 
t..... ·'>f-'u,r; ... u.\ l ;]( lrr;;,_ j , l 

~--~~-------+-----~-- I Famil~: ( orwthilitla~ 

("onoc!ulus unlclWJus Rous.,t":kt + + t + 
Family: Bexarthridae 

1/exarthra mira( Hudson) + + + + 
Family: Filiniidae 

Filinia camascl!la Myers + + + 
F !ongisl!!tJ( Ehrenherg) + + + + 
F.pi!Jien Hutchinson + + + + 
Fopo!tensis Zacharias + + + + 
Family : Tcstudinellidac 

'/(•.,·wdin.:ll<~jJallnu( I icnnann) + + + 
-f + 

+ + 
! 

I 

Fa mil): l'hilodinidae 

Rotaria neplunia(Ehrt:nbcrg) + + + + 
Total No of Species 87 86 72 75 

Cladocera 

Family: Sididac 

Sida crystal/ina (O.F.Mullcr} + + + + 
Diaphanosoma excisum Sars + + + + 
Family: Oaphnidae 

Ceriodaphma comuta Sars + + + + 

+ + -,--

+ + --i-

SunocCfJ/J,_i/us \'elu!us (().F Muller) + +- l-

~\--'.(_'_'_/'-''.'-~~~~--~'·-~l_l_! -------------------+--------------+-------·---------t---------------1~------------J 
i \iji/uuu iuntho!;:-, ~)ars 

Family : \loinidac 

Mouw nucrura Kurz 

.lv!mnodaphnia macleayi (King) 

Family : Bosminidae 

Bosnuna /ong1rostns (O.F Muller) 

Bosminnps1s deitersi Richard 

Family : ,\Jacrothricidae 

.\!acrothrix goeldii Richard 

Criml.l/dina tra::::ai Richard 

+ 
+ 

+ 
+ 

+ 
' T 

+ 

+ + + 
+ + + 

+ + + 
+ + + 

+ + + 
+ 
+ --



Family: Chydoridae 
I 

1'/t>uroxus simi/is Vavra + + + + 
Alont>lla exisa (Fischer) + + + + 
Chydorus sphaericus (0.F Muller) + + + + 
C barrois1 Richard + + + + 
[)adayu macrops (Daday) + + + + 

Dunhnedw serrata Daday + + + + 
Alona tnlermedia Sars + + - -
Jquadra11gularis (Of. Muller) + + + + 
l.co'\tato \ar"' + + +-
t.r('(/Urf.l.!.llia \a(::-l + -r- - -

A.gulltlta Stlf.o., + + - -
1crufJeru.~ hiltfWL' (!~airel) 1 -j -'· . I 

' 
h'tiJf',_'r!lir.:i t.id'!h.' ( k 11121 t .L -'· ! 
t 't.Jmptnccn us I"L'cltrustn.\ Schocdkr + -+- + ·1· 

(~roptolcbens testudinaria (Fischer) + + + + 
Leydigw acanthocerco1des (Fischer) + + + + 
Kurzia /ongirostris (Daday) + + + + 
0.\yuref/a singalensis ( Daday) + + + + 
l:.uryafona orienta/is (Daday) + + + -r 
Xotalona globulosa ( Daday) + + + + 
Total "'io of Species 35 34 32 30 
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Table:16 (b} Seasonal variations of zoopian!':ton in sc1ected floodplain lakes 

Hruchionus fu/cutus /.ach;Jria.-., r-

fJ. angufuris Gosse 1- -t- + 
B. bidentatus Anderson + + t t 

B.diversicurnis (Daday) + + 
8.quadridentatus(llermann) + + + + 

B. calycijl orus( Pallas) + + + 

B.caudatus( Barrois & Daday) + + + 
BfOijicula \1.! ier tejski + + + 
B.rubens Ehrenberg + + 
8.patufus( Muller) + + t + -t 

lipatulus nwcrocanthus( Dad<l)) + + + -\-

f/a/Vfll' cfllihfri<"Oi"!ltS( 1·.\lr._:nhng) 

A.<JWtdwru( ,\lulkr) 

!l"j----------------+---+-----+------l----1---+----i------1-----l 
A:. uroc·•,tT<i( lhor1'.: 1 
~----------~---------+----~----~----4----+----~----~-----4----~ 

. 111111 ueofJSts/tssa( Cinssc) + 

Family : Euchlanidae 

J::uchlanis dilatata Ehrenberg + + + + + + 
Euch!anis triquetra Ehrenberg + + T 

/)ipleuchlanis propatula( Gosse) + + t 

Family : Mytilinidae 

,\ fwi/ ina ventralis( Ehrenberg) t -t + -f 

.H. hisulcata< Lucks) 

Family : Trichotridac 

Fa mil~: Cnlurellidar 

( ·wu inuto(f\1ulkrl 

/,epwlcllu om/is(tvlul!t:r) -t + 1· t 

Lpute/la(Mullcr) t -f-

l..heterostyla(Murray) + + + + 
L. ehrenberxi( Perty) + + + -,-

L. rlwmhoides( Gosse) + + t- +-

S'quminella mutica + + + 

Family : Lecanidae 

/,ecane curvicornis(Murray) + -t + + 
L.ungulata( Gosse) + 
/.plootcnsis(Voigtl 

~,-. __ ~"-,.-,.,-./-c,-;,-i-i-ilr-r-it-tg~·~&~'-\--l-,·~·;--,-)------4----~·------1r------+-----1r------+-----~~------4-----~ 
L-----------~--~~----~------i·----~~--~k-~-L---__j~·------L------~----J 

-., r 
. ! ~ ... 



L.ludwigi( l:ckstcin) ·I ·t- + + 
J..laleralis Sharma + + + 
L leontina(Turner) + + + + + + + 

f..papuana( Murray) + + + 

L.luna(Mullcr) + + + + + 
L.pvrifimnis( Daday) + T + t ·t 

L(J!Iadridentata(Ehrcnbcrg) + + + + 
Lclosterou;rca(Schmarda) + + + + + 

Lhu//a(Gossc) -;- + + + + + .j. 

.lwwris( Fhrcnhcrg) T 

.uculeo/, 11 .Ia~ 11hski) 

. unguuu;;!{ l ad~t..:\ i 

I. honwto( Stokes) + 
.t!,~;, "1'('/lfi!!.'lli~ I I;u.:l:; - I •- l L,... _________ 

~r---r· --I I . hiJrtft ·in1 ur,;/{ l·'Jn~;: h..: r~- I 

r slenroo~!l ~'vh:i·~~!h . .:rl 
L. oluuel1sts( I !crrick) + 
L.crepida( Harring) + 

Family : Notommatidae 

Cephalodellaj(Jrficula(Ehrcnberg) + + -t 

\-lonommata !ongiseta(Mullcr) + ·I + + + 
S"caridium !ongicaudum(Muller) + + + 

Family : Gastropodidae 

.·1scomorpha sal!ans Barbch + f 

Fa mil~: Trichoccrcidac 

/l·i,:IJoL·ero.:£1 '<'·I ind1 ·icu( I :11ilu 1) i 
r.,imi/i\( \\' icr/cjski) 

.r_/:O(J/\'C//-,..d( ;{··--::-,._·1 ; ·i i .eiongu:t~·t ( H}~:-;l') r --{ 

' 
l:c<ipucina( Wicr; . .::_iski & -r .L t-

Zacharias) 

T: longiseta( Schrank) + + + + 
Fnchocerca pusil/a (l.auterborn) + + 

Family: Asplanchnidae 

Asp!anchna priodonta Gosse + + + + + + + 

Family: Synchaetidae 

f'olyarthra vulgaris Carlin + + + + + + -+ 

Family: Flo~cularidae 

.\1 nun!l~c ·rith! SO( /,J!;,;,· I \nr\ de ''- I 
\· inc.:nt i I 
s. sr•illOIU( Thorrc} 

l ! i 

! 
;..·----1----- -l 

Fa mil~: Conochilidat> ! 
( 'oi!OL hilus unicorni.\ RnLbSclct 

Family: Hexarthridae 

Hexarihra mira(Hudson) + + + 
Family: Filiniidae 
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Fi/inia camasce/a Myers J 
F. !nngisetu( Fhrcnbcrg) + I 

.p(/leri( llHtch in~on i I -1-----~t--1----+----t----+--·-l 

!'.emargunt/a(Sl(:!lrou~) + 

!i·ocfu,sphueru aecJuatoria/is 
Semper 

Family: Philodinidae 

Rotoria neptunia(Ehrenberg) 

Species richness 

Cladocera 

Family: Sididae 

.\idu cnswllina (0.! .l\'fulkr) 

Scaphoi<'hais kingi Sars 

Simoccpha/us 
(O.F.Mullcr) 

S.serruiatus (Koch) 

Family : Moinidae 

Moina micrura Kurz 

vetu/us 

Afoinodaphnia mac/eayi (King) 

Family : Bosminidae 

llwnlinu longirostris (O.F.Mulkr) 

Family : !\larrothricidae 

Family: Chydoridae 

f'!euroxus simi/is Vavra 

Alane/la exisa (Fischer) 

Chydorus sphaericus (O.F.Mullcr) 

C. harroisi Richard 

Dadaya macrops (Daday) 

Dunhn·edia serrata Dada) 

A!ona intermf'dia Sars 

. l.qumlrongularis (O.F.Muller) 

. l.cosrata Sars 

+ 

35 50 30 

+ 

r----

' ' 
+ +- -< 

-r + + 

+ + 

-r + 

.L 

i 

I 

+ + + 

+ + 
+ + 
+ 

+ 

+ 

+ + 

+ + 

37 40 51 35 57 

+ 

r·----1---
i 

+ + + 
+ + + +- + 

+ + + + + 

+ + 
+ + ·-

' 

+ + +-

+ + + + + 
+ + + + + 

+ + + + 

+ 

·+- + + 



8iuperl urn karuu (~ing) ~ ·~ t- + t +- + -j-

( 'umptocercus reclirc,stris + + ~ -t + + T 

Schaedler 

Graptoleberis testudinaria + ~ ~ - - -j- + ·< 

(Fischer) 

l_eydigia a(·anthocercuidi's ,.. - - - + - + -
(Fischer) 

Kur::ia longirostris (Daday) + T - + - - f- ·-

Oxyurella singalensis (Daday) + + - t + + - -
f.'uryalona orienta/is (Daday) - + + --+ - - + 
.\'otalona globulosa (Daday) .. +- i _,_ + i- T 

Species richness -,-_.) 18 /6 20 22 20 24 23 
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Systematic Account of Rotifera 

The systematic account is briefly described below: 

Phylum: Rotifera 
Class: Eurotatoria Bartos, 1959 
Superorder: Monogononta Wesenberg-Lund, 1889 
Order: Ploimida Delage, 1897 
Family: Brachionidae Wesenberg-Lund, 1889 

1. Brachionusfalcatus Zacharias, 1898 
(Fig. 3) 

Characters: Occipital margin with six spines; intermediates much longer and curved 
ventrally; medians and laterals shorter and of almost equal length. Posterior spines 
long, incurved and with widely separated at their bases. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India-Meghalaya, Assam, West Bengal, Andra Pradesh, Nagpur, Gujarat. Elsewhere­
Cosmopolitan 

2. Brachionus angularis Gosse, 1851 
(Fig. 4) 

Characters: Lorica rigid, usually stippled and dorsoventrally compressed. Anterior 
occipital margin with two median spines flanked by a U-shaped sinus. Posterior 
spines lacking. Large foot opening and flanked laterally by cuticular protuberances. 
Distribution: Assam-Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Assam, Jammu and Kashmir, West Bengal, Orissa, Bihar, Andhra Pradesh, 

Maharashtra, Madhya Pradesh, Delhi, Punjab and Haryana. Elsewhere-Cosmopoli­
tan. 

3. Brachionus bidentatus Anderson, 1889 
(Fig. 5) 

Characters: Lorica firm and elongated. Anterior margin with longer lateral and 
median spines than intermediate ones. Postero-lateral spines almost parallel sided. 
Foot opening with a symmetrically projecting sheath. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West Bengal, Andhra Pradesh, Orissa, Punjab and 

Haryana. Elsewhere- tropics and sub-tropics. 

4. Brachionus diversicornis (Daday, 1883) 
(Fig. 6) 

Characters: Lorica elongated, rigid, and compressed dorsoventrally. Anterior oc­
cipital margin with four occipital spines; medians short and laterals longer. Posterior 
spines two, unequal and divergent; the right posterior spines usually long. 
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Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- West Bengal, Assam and Orissa. Elsewhere-Tropics and sub-tropical. 

5. Brachionus quadridentatus Hermann, 1783 
(Fig. 7) 

Characters: Lorica rigid, stippled and moderately compressed dorso-ventrally. 
Anterior margin with six occipital spines; median spines longest and ventrally curved. 
laterals longer than intermediates. Postero-lateral spines well developed. Ventre­
posterior spines prolonged to form a foot-sheath around the retractile foot. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Assam, West Bengal, Orissa, Andhra Pradesh, Madhya Pradesh, Kerala, 
Rajasthan Punjab and Kashmir. Elsewhere- Cosmopolitan. 

6. Brachionus calyciflorus Pallas, 1766 
(Fig. 8) 

Characters: Lorica flexible and broadly oval in outline. Anterior occipital margin 
with four spines of variable lengths; median slightly longer than laterals. Postero­
lateral spines present. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West Bengal, Bihar, Orissa, Madhya Pradesh, Punjab and 
Jammu. Elsewhere- Cosmopolitan. 

7. Brachionus caudatus Barrois and Daday, 1894 
(Fig.9) 

Characters : Lateral occipital spines longer than the medians. Posterior spines in 
the plane of the axis of the body. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel 
India-Assam, Gujarat, Rajasthan. Elsewhere- Cosmopolitan. 

8. Brachia nus forficula forficula Wierzej ski, 1891 
(Fig. 10) 

Characters: Lorica rigid, finely stippled and compressed dorso-ventrally. Anterior 
margin with four occipital spines, laterals longer than medians. Posterior spines stout, 
inwardly directed and widely separated at their bases; each with a knee-like swelling 
on inner side near the base. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- West Bengal, Orissa, Andhra Pradesh, Gujarat and Punjab. Elsewhere­
S ubtropicopo l itan. 

9. Brachionus rubens Ehrenberg, 1838 
(Fig. 11) 

Characters: Lorica oval, dorsoventrally compressed. Anterior margins with short 
six occipital spines; median and occipital spines with peculiar asymmetrical shape-
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each spine resulting into a narrow anterior part, then rounding out to form a broad 
base; median occipitals slightly longer than others; four inner occipital spines with 
short ridges. Posterior spines absent; foot opening sub-square. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Rajasthan, Punjab and Jammu. Else­
where- Cosmopolitan. 

10. Brachionus mirabilis Daday, 1897 
(Fig. 12) 

Characters: Lorica firm and stippled. Anterior occipital margin with six spines; 
medians longest and curved outwards. Ventral plate of lorica terminating into two 
long posterior spines extending backwards from lorica at an angle of 45°. foot-open­
ing situated between the bases ofventral spines and surrounded by a sheath. 
Distribution: Deepor and Ghorajan beel. 
India- West Bengal, Assam and Orissa. Elsewhere-Tropics and sub-tropics 

11. Brachionus patulus patulus (O.F. Muller, 1786) 
(Fig. 13) 

Characters: Lorica rigid, sub-rectangular and moderately compressed dorsoven­
trally; dorsum with reticulate areolation. Both occipital margins with short, blunt 
spines with median larger than the laterals. Posterior spines short. Foot opening 
flanked by asymmetrical spines. 
Distribution: Deepor, Ghorajan, Siligll!.·ijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Andhra Pradesh, Gujarat, Tamil 
Nadu, Kerala, Rajasthan, Punjab and Kashmir. Elsewhere- Cosmopolitan. 

12. Brachionus patulus macracanthus (Daday, 1905) 
(Fig. 14) 

Characters: Differentiated by its distinctly elongated posterior spines; lateral an­
tennae situated on postero-lateral spines. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West Bengal. Elsewhere- Neotropical. 

13. Platyias quadricornis (Ehrenberg, 1838) 
(Fig. 15) 

Characters: Lorica firm, almost circular, tuberculated and pattern of pentagonal 
facets on dorsal plate. Anterior margin wide, 3/5 of lorica width. Occipital margins 
with two stout median spines tapering but little and bluntly rounded to nearly trun­
cate at their tips, usually bending somewhat ventrally. External angles of anterior 
margin terminating in triangular cusps with small and pointed spines. Anteroventral 
margin concave, serrate. Posterior margin of lorica with two short, stout parallel 
spines. Foot opening more or less elliptical. Above foot opening, several concentric 
circular folds present. Foot of 3 sections with two long, pointed conical toes. 
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Fig. 3, Brachionus fa/catus Zacharias, Fig. 4, B.angu/aris Gosse, 

Fig. 5, B.bidentatus Anderson, Fig. 6, B.diversicornis(Daday), 

Fig. 7, B.quadridentatus (Hermann), Y~g. 8, B.calyciflorus (Pallas) 
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Fig. 9, B.caudatus(Barrois& Daday}, Fig. 10, B.forjicula Wierzejski, 
Fig.ll, B.rubens Ehrenberg, Fig.11, B.mirabi/is(Daday), 

Fig. 13, B.patulus(Muller), Fig. 14, B.patulus macracanthus(Daday) 
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Fig. 15, Platyias quadricomis(Ehrenberg), Fig. 16, Keratella cochlear is Gosse, 

Fig.17, K.quadrata(Muller), Fig.18, K.lenziHauer, 
Fig.19, K.tropica(Apstein), Fig. 20, K.procurva(Thorpe) 
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Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Bihar, Orissa, Andhra Pradesh, Kerala, 
Rajasthan, Punjab, Haryana and Kashmir. 
Elsewhere- Tropics and sub-tropics. 

14. Keratella cochlearis (Gosse, 1851) 
(Fig. 16) 

Characters: Lorica elongated-oval and with a median posterior spine of variable 
length. Dorsal plate with characteristic facets and granulated. Anterior margin with 
six occipital spines; median longest and ventrally curved, intermediate divergent 
and shorter than laterals. Single median posterior spines. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 

India- Meghalaya, Assam, West Bengal, Orissa, Kerala, Rajasthan, Punjab and 
Jammu. Elsewhere- Cosmopolitan. 

15. Keratella quadrata (O.P. Muller, 1786) 
(Fig. 17) 

Characters: Lorica almost rectangular in outline and with six anterior occipital 
spines; medians spines longest and curved. Dorsal plate with three median hexago­
nal plaques behind anterior median area; lateral plaques arranged symmetrically on 
either side of median plaques. Posterior spines long, sub equal, widely separated at 
their bases and parallel or divergent. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Assam, West BengaL Tamil Nadu, Kera11, Kashmir and Ladakh. Elsewhere­
Cosmopolitan. 

16. Keratella Ienzi Hauer, 1953 
(Fig. 18) 

Characters: Lorica elongate-oval, with maximum width behind its middle region, 
rounded posteriorly and without any posterior spine. Anterior margin with six oc­
cipital spines; medians longest and ventrally curved. Dorsal plate with three median 
plaques, the ultimate plaque elongated and its arms running towards the posterior 
margin in form of a divergent crest. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 

India- Assam, West Bengal and Punjab. Elsewhere- Pantropical. 

17. Keratella tropica (Apstein, 1907) 
(Fig. 19) 

Characters: Lorica elongate-oval and with six occipital spines; medians occipital 
longest, pointed and out-curved. Dorsal plate with three median hexagonal plaques 
and a small squarish area between the last median plaque and the posterior margin of 
lorica. Posterior spines unequal and variable in length. 
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Distribution: Deepor, Ghorajan and Siligurijan beel. 
India- Meghalaya, Assam, West Bengal, Bihar, Orissa, Andhra Pradesh, Madhya 
Pradesh Kerala, Gujarat, Rajasthan, Punjab, Haryana and Kashmir. Elsewhere- Trop­
ics and sub-tropics. 

I 8. Keratella procurva (Thorpe, 1891) 
(Fig. 20) 

Characters: Lorica elongated and with six anterior occipital spines; median spines 
longest and curved. Dorsal plate with three median plaques; posteriormost plaque 
pentagonal and terminating in a short median line extending upto posterior margin 
of lorica. Posterior spines small and sub equal. 

Distribution: Deepor, Ghorajan and Fingua heel. 

India- West Bengal, Orissa, Kerala, Kashmir and Ladakh. Elsewhere- Pantropical. 

I 9. Anuraeopsisfissa (Gosse, 1951) 
(Fig. 21) 

Characters: Lorica ovate finely stippled, obtusely pointed posterioly and without 
markings on the surface; anterior dorsal margin oflorica with a shallow sinus. Ven­
tral plate projecting a little laterally beyond the dorsal plate anteriorly. Foot absent. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya, Assam, West Bengal. Bihar, Orissa, Kerala, Rajasthan, Gujarat, 
Punjab and Haryana. Elsewhere-Cosmopolitan. 

Family: Euchlanidae Bartos, 1959 
20. Euchlanis dilatata Ehrenberg, 1832 

(Fig. 22) 

Characters: Lorica oval, flexible, truncate anteriorly and rounded posteriorly. Dor­
sal plate with a shallow notch at its posterior end. Ventral plate flat, smaller and 
narrower than dorsal plat. Toes parallel and with pointed tips. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya, Assam, West Bengal, Bihar, Orissa, Gujarat, Punjab and Kash­
mir. Elsewhere-Cosmopolitan. 

21. Euchlanis triquetra Ehrenberg, 1838 
(Fig. 23) 

Characters: Lorica elliptical, truncate posteriorly and with lateral t1anges; with a 
strong dorsal keel extending from anterior posterior end oflorica. Dorsal plate longer 
than ventral plate. Toes slender, rod-shaped and with pointed tips. 

Distribution: Siligurijan and Fingua beel. 

India- Meghalaya and West Bengal. Elsewhere-Cosmopolitan. 
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22. Dipleuchlanis propatula (Gosse, 1886) 
(Fig. 24) 

Characters: Lorica oval in outline, truncate in front and rounded posteriorly. Dorsal 

plate concave and smaller than ventral one all around; posterior portion gradually 

narrowing, obtusely pointed at posterior end; with width about 2/3 of ventral one. 

Ventral plate convex. Dorsal and ventral plates connected with deep sulci. Inner 

margins of sulci gradually narrowing, tapering abruptly at posterior portion and 

making spine like shape. Lateral edges of two plates almost parallel and somewhat 

elevated. Head connected with anterior margin of lorica by a cuticular membrane. 

Tvvo cylindrical toes very long, slender, parallel sided and tapering to short points, 
without swelling before tips. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Assam, West Bengal, Orissa and Kerela. Elsewhere-Cosmopolitan. 

23. Beauchampiella eudactylota (Gosse, 1886) 

(Fig. 25) 

Characters: Body transparent, pear-shaped, thin, flexible and with a distinct dorsal 

bulge. Muscle bands supporting body and foot distinct. Foot two-segmented; toes 

very long and baton-shaped. 

Distribution: Deepor and Ghorajan beel. 

India- West Bengal, Andhra Pradesh and Madhya Pradesh. Elsewhere-Cosmopoli­

tan. 

Family: Mytilinidae Bartos, 1959 
24. Mytilina ventralis (Ehrenberg, 1959) 

(Fig. 26) 

Characters: Lorica rigid and laterally compressed; antero-ventral comer with a spine 

each. Postero-dorsal and postero-ventral spines short and variable. Two moderately 

long toes. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Bihar, Orissa, Andhra Pradesh, Madhya 

Pradesh, Gujarat, Kerala, Punjab and Kashmir. Elsewhere-Cosmopolitan. 

25. Mytilina bisulcata (Lucks, 1912) 

(Fig. 27) 

Characters: Lorica transparent and its anterior end with two folds; almost rounded 

in cross section and dorsal keel with three stumps. Dorsal sulcus indistinct. Toes 

long and slender; produced into distinct slender spines. Anterior end as wide as 

posterior end or narrower. 
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Fig.11, Anuraeopsisfissa(Gosse), Fig.11, Euchlanis dilatata Ehrenberg, 

Fig.13, Euchlanis triquetra Ehrenberg, Fig.14, Dip/euch/anis propatula(Gosse), 

Fig.15, Beauchampiella endactylota(Gosse ), Fig.16, Mytilina ventralis(Ehrenberg) 
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Fig. 27, Mbisu/cata(Lucks), Fig. 28, Macrochaetus sericus(Tborpe), 

Fig. 29, Trichotria tetractis(Ehrenberg), Fig. 30, Co/urella obtma(Gosse ), 

Fig. 31, C. uncinata(Muller), Fig. 32, Lepadel/a ova/is ova/is(Muller) 
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Fig. 33, Lepadella ova/is larga (Sharma). Fig. 34, L.patella(Muller). 

Fig. 35, L.heterostyla(Murray). Fig. 36, L.ehrenbergi(Perty). 

Fig. 37, L.rhomhoides(Gosse). Fig. 38, L.apsicora Myers 
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Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- West Bengal and Orissa. Elsewhere-Cosmopolitan. 

Family: Trichotridae Bartos, 1959 

26. Macrochaetus sericus (Thorpe, 1893) 

(Fig. 28) 

Characters: Lorica horse-shoe shaped and granulated with small spines at its exter­

nal angles. Dorsum with 8 spines arranged symmetrically along its midline; median 
caudal spines deeply inserted. Foot two segmented. Toes short and spindle-shaped. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya, West Bengal, Orissa, Andhra Pradesh, Madhya Pradesh. Else­

where-Tropics and sub-tropics. 

27. Trichotria tetractis (Ehrenberg, 1830) 

(Fig. 29) 

Characters: Lorica stippled and longer than its width; antero-dorsal corners with 

small spines. Dorsum with distinct pattern of carina! plates and ridges. Toes long, 

cylindrical and ending in acute points. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Andhra Pradesh, Madhya Pradesh, 
Tamil Nadu, Gujarat, Kerala, Punjab and Kashmir. Elsewhere-Cosmopolitan. 

Family: Colurellidae Bartos, 1959 

28. Colurella obtusa (Gosse, 1886) 

(Fig. 30) 

Characters: Lorica small and laterally compressed; oval with obtuse posterior angles. 
Foot opening relatively broad. Toes small, slender and pointed. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 

India- Meghalaya, West Bengal and Punjab. Elsewhere-Cosmopolitan. 

29. Colurella uncinata (O.F. Muller, 1773) 

(Fig. 31) 

Characters: Lorica ovate and laterally compressed. Posterior angles oflorica down­
wardly directed, edges drawn closer. Foot small and stout. Toes two, slender and 
pointed. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya and West Bengal. Elsewhere-Cosmopolitan. 
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30. Lepadella ova/is ovalis (Muller, 1786) 

(Fig. 32) 

Characters: Lorica almost circular in outline. Dorsal plate convex and ventral plate 
nearly flat. Anterior margin of lorica U -shaped dorsally, V -shaped ventrally; ventral 
margin somewhat large and deeper than that of dorsal margin. Stippled collar present 
on anterior margin dorsally and ventrally; ventral collar rounded with constant width 
along anterior margin; dorsal collar rather angled, wider than ventral collar hut ta­
pered narrower laterally. Two toes sharp and pointed, tapering straightly and about 
1 I 5 of lorica length. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Bihar, Punjab, Haryana and Jammu 
and Kashmir. Elsewhere-Cosmopolitan 

31. Lepadella ova/is larga (Sharma, 1978) 
(Fig. 33) 

Characters: Differ from typical L. ovalis in (i) lorica broader than its length; (ii) 
dorsal plate more arched; (iii) shape of posterior margins of lorica; (iv) shape of 
foot-groove. 
Distribution: Deepor beel. 
India- Endemic, reported from West Bengal. Elsewhere-Tropics. 

32. Lepadella patella (O.F. Muller, 1773) 
(Fig. 34) 

Characters: Lorica oval and dorsal pla!e strongly arched; anterior dorsal and ven­
tral sinus with stippled collars. Foot-groove parallel-sided to semicircular and its 
edges projecting at the posterior end. Toes pointed. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 
Irdia- North-Eastern states, West Bengal, Orissa, Bihar, Rajasthan, Gujarat, Punjab 
and Kashmir. Elsewhere-Cosmopolitan. 

33. Lepadella heterostyla (Murray, 1913) 
(Fig. 35) 

Characters: Lorica rhomboidal, with its edges curving upwards from the blunt lat­
eral angles. Dorsal plate strongly convex in its median region. Posterior angles of 
lorica with semicircular emarginations. Toes unequal and pointed. 
Distribution: Deepor, Ghon~jan, Siligurijan and Fingua beel. 
India- Meghalaya, Mizoram, Assam, West Bengal, Orissa. Elsewhere- Cosmopoli­
tan. 

34. Lepadella ehrenhergi (Perty, 1850) 
(Fig. 36) 

Characters: Lorica broadly rhomboidal in outline. Dorsal plate moderately convex 
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in central region and relatively flat laterally. Lateral angles with median spurs curv­
ing outwards and forwards. Posterior angles pointed and posterior margin of lorica 
slightly concave. Foot-groove broader posteriorly; toes unequal and pointed. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua beel. 
India- Meghalaya, Nagaland, Assam, West Bengal and Orissa. Elsewhere-Cosmo­
politan. 

35. Lepadella rhomboides (Gosse, 1884) 
(Fig. 37) 

Characters : Lorica rhomboid-ovate; dorsal plate with a wide and moderately high 
median keel, sides of keel strongly convex and meet centrally at an obtuse angle 
forming a faint ridge. Dorsal sinus shallow. Foot- groove variable: toes pointed. 
Distribution: Deepor, Ghorajan and Fingua beel. 
India-West Bengal, Assam, Orissa, Gujarat. Nilgiri Hills and Punjab. Elsewhere­
Cosmopolitan. 

36.Lepadella a!)picora Myers, 1934 
(Fig. 38) 

Characters: Lorica elongate-oval in outline. Anterior dorsal sinus broad, slightly 
concave. Toes moderately long and acutely pointed. 
Distribution: Dcepor and Ghorajan beel. 
India- Meghalaya, Nagaland, Assam, West Bengal and Orissa. Elsewhere-Cosmo­
politan. 

36. Squatinella mutica (Ehrenberg, 1832) 
(Fig. 39) 

Characters: Body oblong-ovate and transparent. Trunk with oblong-ovate lorica; 

posterior end oftrunk lorica with a notch. First foot segment covered by a projection 

of dorsal plate. Toes long, slender and acutely pointed. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal and Ladak. Elsewhere-Cosmopolitan 

Family: Lecanidae Bartos, 1959 
37. Lecane curvicornis (Murray, 1913) 

(Fig. 40) 

Characters: Lorica pyriform, anterior margins coincident with a broad v-shaped 

sinus; external edges with prominent spines. Dorsal plate narrower than ventral plate 

and without any surface marking. Posterior segment of ventral plate with transverse 

fold. Toes long and straight. Claws small with spicule at outer side of its base. 

Distribution: Deepor, Ghorajan. Siligurijan and Fingua beel. 
India- Meghalaya, West BengaL Bihar, Andhra Pradesh, Madhya Pradesh. Elsewhere­

Tropics and sub-tropics. 
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Fig. 39, Squatinel/a mutica (Ehrenberg), Fig. 40, Lecane curvicomis(Murray), 

Fig. 41, L.ungu/ata(Gosse), Fig. 42, L.p/oenensis(Voigt), 

Fig. 43, L.hastata (Murray), Fig. 44, L.ludwigi(Eckstein) 
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Fig. 45, L.latera/is Sharma, Fig. 46, L.leontina(Tumer), Fig. 47, L.papuana(Murray), 

Fig. 48, L./una(Muller), Fig. 49, L.pyriformis(Daday), 

Fig. 50, L.quadridentata(Ehrenberg) 
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39.Lecane ungulata (Gosse, 1887) 

(Fig. 41) 

Characters: Lorica large, broadly ovate; anterior margins almost straight and with 
distinct triangular cuspidate spines at external angles. Dorsal plate narrower than 
ventral plate. Toes parallel-sided and with long stout claws; each claw with a promi­

nent basal spicule. 
Distribution: Deepor. Ghorajan. Siligurijan and Fingua beel. 

India- Meghalaya, Nagaland, Mizoram, Assam, West Bengal, Orissa, Andhra Pradesh. 

Gujarat and Punjab. Elsewhere-Cosmopolitan. 

40. Lecane ploenensis (Voigt, 1902) 
(Fig. 42) 

Characters: Lorica elongate-oval; spines at anterior external angles relatively longer. 

Dorasal plate truncate posteriorly and with distinct surface markings. Toes relatively 

elongated and terminating into acute points. 

Distribution: Deepor, Ghor£tian, Siligurijan and Fingua beel. 
India- Meghalaya, Mizoram, West Bengal, Gujarat and Punjab. Elsewhere-Cosmo­
politan. 

41. Lecane hastata (Murray, 1913) 
(Fig. 43) 

Characters: Lorica almost oval in outline, with coincident anterior margins. Dorsal 

plate smaller than ventral plate and obtuse posteriorly. Anterior external angles of 

ventral plate with small spines. Posterior segment broad and semicircular. Toes al­
most parallel-sided and slightly swollen at their free ends; claws distinct, pointed 
and with swollen bases. 
Distribution: Deepor and Ghorajan beel. 

India-Assam, West Bengal. Elsewhere: Europe, Eastern Asia and South America. 
Elsewhere-Cosmopolitan. 

42. Lecane ludwigi(Eckstein. 1883) 
(Fig. 44) 

Characters: Lorica oval, anterior margins coincident, slightly concave and with 
prominent spines at external angles of ventral margin. Dorsal plate truncate posteri­

orly and broader than ventral plate. Posterior segment produced into long triangular 

spines. Toes long, slender. parallel-sided and ending into distinct conical points. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya, Mizoram, West Bengal, Gujarat and Punjab. Elsewhere-Cosmo­
politan. 
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43. Lecane latera/is Sharma. 1978 
(Fig. 45) 

Characters: Lorica broadly ovate; anterior dorsal margin concave, anterior ventral 
margin undulating and with a transverse fold in its posterior regions; its ventro­
lateral angles produced into small extensions. Toes long, parallel-sided about % of 
the length and with stout claws; each claw with a distinct basal spicule. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal, Tripura. Elsewhere-Paleotropical. 

44. Lecane leontina (Turner, 1892) 
(Fig. 46) 

Characters: Lorica oblong-ovate; anterior dorsal and ventral sinus broadly v-shaped. 
Ventral plate broader and with triangular spines at anterio external angles. Posterior 
segment projecting over foot. Toes long, parallel-sided and terminating into claws: 
each claw with a basal spicule. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel 
India- North Eastern states, West Bengal, Orissa, Bihar, Andhra Pradesh, Madhya 
Pradesh and Punjab. Elsewhere-Tropics and sub-tropics. 

45. Lecane papuana (Murray, 1913) 
(Fig. 47) 

Characters: Lorica oval to circular; anterior dorsal margin straight, anterior ventral 
margin undulating with a shallow median sinus. Ventral plate slightly narrower than 
dorsal plate. Posterior segment small and rounded. Toes moderately long, parallel­
sided and terminating into claws. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- North Eastern states. West Bengal, Orissa. Bihar, Tamil Nadu and Kashmir. 
Elsewhere-Tropics and sub-tropics. 

46. Lecane luna (Miller, 1773) 
(Fig. 48) 

Characters: Lorica ovate to sub-circular in outline. Dorsal plate broader than ven­
tral plate. Anterior ventral sinus v-shaped with cusp-shaped external angles. Toes 
stout, parallel sided and slightly swollen at their bases; claws with basal spicule. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- North Eastern states, West Bengal, Orissa, Bihar, Gujarat, Rajasthan, Punjab 
and Jammu and Kashmir. Elsewhere-Tropics and sub-tropics. 

47. Lecane pyr~formis (Daday, 1905) 
(Fig. 49) 

Characters: Lorica pyriform, anterior margins straight or slightly convex with 
rounded external angles. Ventral plate narrower than dorsal plate. Second foot-joint 

38 



Fig. 51, L.closterocerca(Schmarda), Fig. 52, L.bul/a(Gosse), 

Fig. 53, L.lunaris(Ehrenberg), F~g. 54, L.aculeata(Jakubski), 

Fig. 55, L.unguitata(Fadeev), Fig. 56, L.hamata(Stokes) 
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Fig. 57, L.thienemanni(Hauer), Fig. 58, L.hornemanni(Ehrenberg), 

Fig. 59, L.stenroosi(Meissner), Fig. 60, L.ohioensis(Herrick), 

Fig. 61, L.decipiem(Murray ), Fig. 62, L. inopinata(Harring & Myers) (Dorsal & Ventral) 
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sub-square. Toe pararrel sided almost up to half and then tapering to a slender tip. 
Distribution: Deepor and Ghorajan and Siligurijan beel. 
India- Meghalaya, West Bengal, Assam, Orissa, Bihar and Punjab. Elsewhere­
Cosmopolitan. 

48. Lecane (Monostyla) quadridentata (Ehrenbarg, 1832) 
(Fig. 50) 

Characters: Lorica broadly ovate to pyriform. Anterior dorsal margin with two out­
curved spines; ventral margin with v-shaped sinus and its external angles produced 
into minute frontal spines. Toe long and parallel sided; claw pointed with two basal 
spicules without median line. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Manipur, Mizoram, Assam, Orissa, Andhra Pradesh, Tamil Nadu, 
Gujarat, Rajasthan, Punjab, Haryana and Kashmir. Elsewhere-Cosmopolitan 

49. Lecane closterocerca (Schmarda, 1859) 
(Fig. 51) 

Characters: Lorica broadly oval with concave anterior margins; anterior external 
angles rounded. Ventral plate narrower than dorsal plate. Toes parallel sided up to 
half of its length then tapering to a slender point. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- North Eastern states, Orissa, Tamil Nadu, Gujarat, Rajasthan, Punjab and 
Jammu and Kashmir. Elsewhere-Cosmopolitan. 

50. Lecane bulla (Gosse, 1851) 
(Fig. 52) 

Characters: Lorica oblong-ovate; anterodorsal margin with a shallow, V -shaped 
sinus having median notch. Anteroventral margin with deep sinus. Ventral plate 
equally broad or slightly narrower than dorsal plate. Toes long and terminating into 
a long and pointer claw; claw with a distinct median line but undivided. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- North Eastern states, West Bengal, Orissa, Bihar, Andhra Pradesh, Tamil Nadu, 
Gujarat, Rajasthan, Punjab and Jammu and Kashmir. Elsewhere-Cosmopolitan. 

51. Lecane (Monostyla) lunaris (Ehrenberg, 1832) 
(Fig. 53) 

Characters: Lorica broadly ovate; anterivr margin with a shallow lunate sinus. Dorsal 
plate semi-circular to pear-shaped and ventral plate broadly oval and narrower than 
dorsal plate. Toe long and parallel sided; claw with a median furrow and two basal 
spicules. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- North Eastern states, West Bengal, Orissa, Bihar, Gujarat, and Kashmir. Else­
where-Cosmopolitan. 
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52. Lecane aculeala (Jakubski, 1912) 
(Fig. 54) 

Characters: Lorica elongate and oval with straight and coincident anterior margins. 
Dorsal plate with margins. Ventral plate narrower than dorsal plate and with large 
spines curving out at its external edge. Posterior segment broader and semi-circular. 
Toes parallel sided and end into slender claws. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal and Orissa. Elsewhere-Tropics and sub-tropics. 

53. Lecane (Monostyla) unguitata (Fadeev, 1925) 
(Fig. 55) 

Characters: Lorica broadly circular with relatively small anterior opening. Anterior 
dorsal margin straight and anterior ventral margin undulating with deep median si­
nus and rounded external angles. Dorsal plate pyriform, truncate posteriorly and 
smaller than ventral plate. Claw pointed with indistinct furrow and with two basal 
spicules. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Bihar and Gujarat. Elsewhere­
Paleotropical. 

54. Lecane hamata (Stokes. I 859) 
(Fig. 56) 

Characters: Lorica elongate-oval. Anterior dorsal margin with a shallow lunate 
sinus; anterior ventral margin with a deep V -shaped sinus and with acute angled 
distinct cusps at its external angles. Toe parallel-sided for about half of its length and 
then tapering to an acute point. Posterior segment slightly broader and semi-circular. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal, Orissa and Rajasthan. Elsewhere-Tropics and sub-tropics. 

55. Lecane thienemanni(Hauer, 1938) 
(Fig. 57) 

Characters: Lorica elongate oval, anterior dorsal margin straight and narrower; 
anterior ventral margin with a shallow sinus and its external angles produced into 
two strongly built triangular spines. Dorsal plate slightly truncate posteriorly and 
broader than ventral plate. Toe parallel-sided for about half of its length and the 
tapering to an acute point. 
Distribution: Deepor, Ghorajan and Fingua beel. 
India- West Bengal, Orissa and Rajasthan. Elsewhere-Tropics and sub-tropics. 

56. Lecane hornemanni (Ehrenbarg, I 834) 
(Fig. 58) 

Characters: Lorica broadly ovate, slightly convex and without any spines at exter-
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nal angles. Dorsal plate semi-circular and broader than ventral plate. Toes stout, 

tapering gradually and with slightly curved points. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal, Andhra Pradesh, Tamil Nadu, Gujarat and Kash­

mir. Elsewhere-Tropics and sub-tropics. 

57. Lecane stenroosi (Meissner, 1908) 
(Fig. 59) 

Characters: Lorica oval about 1.3 times as long as broad; densely granulated. Ven­
tral plate of lorica rather flat and dorsal plate rather convex. Lorica laterally sulcate, 
appearing divided into dorsal and ventral plate. Anterior margin oflorica wide, reach­
ing 3/5 oflorica width. Anterior margin of ventral plate shallowly concave but some­
what domed laterally and rather deeply grooved centrally, where getting lower than 
anterodorsal margin. Two anterolateral edges with small stout, strongly incurved 

triangular spines. Ventral plate somewhat narrower laterally than dorsal plate and 

slightly extended over dorsal margin posteriorly. Foot short, not retractable. Toe 
trident -shaped terminally. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua bee!. 
India- Meghalaya, Mizoram, West Bengal. G~jarat and Punjab. Elsewhere-Cos­
mopolitan. 

58. Lecane ohioensis (Herrick. 1885) 
(Fig. 60) 

Characters: Lorica broadly oval; anterior margins concave, external angles with 
inwardly directed distinct and stout spines. Dorsal plate truncate posteriorly and 
with four transverse rows of tesselations. Ventral plate narrower than dorsal plate 
and with a few folds. Posterior segment broad and with a spade-shaped posterior 
process. Toes long, parallel-sided and terminating into short and pointed tips. 
Distribution: Deepor, Ghorajan and Fingua beel. 
India- Meghalaya, Mizoram, West Bengal, G~jarat and Punjab. Elsewhere-Cos­
mopolitan. 

59. Lecane decipiens (Murray, 1913) 
(Fig. 61) 

Characters: Lorica elongate-oval; anterior margins coincident and with a deep U­
shaped sinus flanked by two acute triangular cusps at the external angles. Toe paral­
lel-sided for about half of its length and then tapering to an acute point. 
Distribution: Deepor and Ghorajan beel. 

India- Meghalaya, Mizoram, Assam, West Bengal, Orissa, Gujarat and Punjab. 
Elsewhere-Cosmopolitan. 
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Fig. 63, L.crepida(Harring), Fig. 64, Cephalodella forficu/a(Ehrenberg) (Lateral & Dor­

sal), Fig. 65, Monommata /ongiseta(Muller), Fig. 66, Scaridium longicaudum(Muller), 

Fig. 67, Ascomorpha sa/tans Bartsch, Fig. 68, Trichocerca cy/indrica(lmhot) 
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Fig. 69, T.similis(Wierzejski), Fig. 70, T.porcellus(Gosse), Fig. 71, T. elongata(Gosse), 

Fig. 72, T. rattus (Ehrenberg}, Fig. 73, T.longiseta(Schrank), 

Fig. 7 4, Trichocerca pus ilia (Lauterbom) 
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60. Lccane inopinata HalTing & Myers, 1926 
(Fig. 62) 

Characters: Absence of an ornamentation on the dorsal plate of the lorica. Toes 
fused in their basal third. Absence ofhooks on the anterior edges of the lorica. 
Distribution: Deepor and Ghorajan beel. 
India- Meghalaya, Mizoram, Assam, West Bengal, Gujarat and Punjab. Else­
where-Cosmopolitan. 

61. Lecane crepida HalTing, 1914 
(Fig. 63) 

Characters: Lorica elongated, parallel-sided and with anterior margins almost 
straight. External angles of ventral plate with anteriorly directed spines. Dorsal plate 
smaller than ventral plate. Second foot joint broadly square and projecting beyond 
lorica. Toes parallel sided and each with a pointed claw. 
Distribution: Deepor, Ghorajan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Tamil Nadu, Gujarat, Punjab. Elsewhere­
Tropics and sub-tropics. 

Family: Notommatidae Remane, 1933 
62. Cephalodella.forjicula (Ehrenberg, 1832) 

(Fig. 64) 

Characters: Body elongated and slightly curved; body short and stout with thin 
dorsal and ventral plate. Foot ventrally directed; toes slightly bent and pointed. 
Distribution: Deepor and Ghorajan beel. 
India- Meghalaya, Assam, West Bengal, Gujarat, Kashmir and Ladak. Elsewhere­
Cosmopolitan. 

63. Monommata longiseta (Muller, 1786) 
(Fig. 65) 

Characters: Lorica thin transparent and almost cylindrical. Foot distinctly segmented; 
Toes long and unequal. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal. Elsewhere-Cosmopolitan. 

64. Scaridium longicaudum (Muller, 1786) 
(Fig. 66) 

Characters: Large animal, second foot pseudosegment and toes relatively short. 
Lorica thin and somewhat cylindrical. Fulcrum with high midventral crest basal 
plate well developed. Rami teeth large. Basal part of unci triangular. Uncus tooth 
robust, strongly curved, acutely pointed, with subapical accessory tooth. No poste­
rior lamella. Foot three segmented, distal segment longest; foot segment with stri-
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ated muscles. Toes long, almost parallel-sided and with blunt tips. Alulae rounded. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Mizoram, Nagaland. Assam. West Bengal, Orissa, Bihar, Gujarat 
and Punjab. Elsewhere-Cosmopolitan. 

Family : Gastropodidae Remane, 1933 
65. Ascomorpha sa/tans Bartsch, 1870 

(Fig. 67) 

Characters: Body oval; thin lorica; corona with apical ring of cilia; apical tied with 
stiff tentacle and tufts of cilia. Stomach with 1-4 blind sacs; trophy elements some­
times united; intestine obliterated; foot small or lacking; cuticle approaching Joricate 
condition. 
Distribution: Deepor, Ghorajan and Siligurijan beel. 
India- Meghalaya, Assam, West Bengal, Jammu and Ladakh. Elsewhere-Cosmo­
politan. 

Family: Trichocercidae Remane, t 933 
66. Trichocerca cylindrica (lnshof, 1891) 

(Fig. 68) 

Characters: Body long and cylindrical. Anterior end with a median dorsal spine 
and a number of longitudinal folds. Lorica thin, with a striated area. Left toe almost 
as long as lorica; right toe reduced to a scaly spine. Lateral antennae located in the 
middle of the dorsal crest. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, West Bengal, Orissa and Kashmir. Elsewhere-Palaearctic and 
Nearctic regions and Sri Lanka. 

67. Trichocerca simi/is (Wierzejski, 1893) 
(Fig. 69) 

Characters: Body long. slender and tapering posteriorly. Anterior end with two 
long spines dorsally separated by a small hump. Dorsal keel extending from base of 
anterior spines up to one-third of the body length. Foot two segmented. Toes short 
and unequal. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal, Orissa, Bihar and Gujarat. Elsewhere-Cosmopoli­
tan 

68.Trichocerca porcellus (Gosse, 1851) 
(Fig. 70) 

Characters: Lorica oval, anterior end broader than posterior. Body short and slen­
der; a distinct head without any crest for striated area. Anterior end straight. Toes 
unequal and ventrally directed; right toe very small. 
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Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal. Elsewhere: South America and Sri Lanka. Elsewhere-South 
America and Sri Lanka. 

69. Trichocercaelongata (Gosse, 1886) 
(Fig. 71) 

Characters: Body cylindricaL with two small keels extending upto 1/3 of the body 
length. Left toe longer than body, right toe reduced. Trophi asymmetrical; fulcrum 
expanded at the distal end, right manubrium large and inwardly directed at its free 
end and left manubrium reduced. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 
India- West Bengal. Elsewhere: South America and Sri Lanka. Elsewhere-South 
America and Sri Lanka. 

70.Trichocerca (Frichocerca) rattus (O.F. Muller, 1776) 
(Fig. 72) 

Characters: Body spindle-shaped and with a broad striated keel extending upto lh 
the body length. Lateral antennae situated in the anterior portion of the body. Left 
toe smaller than body; right toe reduced. Right manubrium slightly reduced than 
left. Right ramus obtuse, left ramus strong, plank-shaped and with broad free end. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Assam, West Bengal, Gujarat, Punjab, Kashmir, Ladakh. Elsewhere- Cosmo­
politan. 

71. Trichocerca longiseta (Schrank, 1802) 
(Fig. 73) 

Characters: Lorica long and slender; anterior margin with a long spine, a shorter 
spine and two small projections. Striated area up to middle of trunk. Left toe equal to 
about half of the body length or more and right toe small; substyli present. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India-Meghalaya, Jammu and Kashmir and Ladakh. Elsewhere-Palaeartic and Neartic 
regwns. 

72. 1hchocerca pusilla (Lauterbom, 1898) 
(Fig. 74) 

Characters: Lorica oval, anterior end broader than posterior. Body short, slender 
and cylindrical; a distinct head without any crest for striated area. Anterior end straight. 
Toes unequal; left toe moderately long and ventrally directed; right toe very small. 
Distribution: Deepor, Ghorajan and Siligurijan beel. 
India- Meghalaya and Assam. Elsewhere-Cosmopolitan. 
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Fig. 75, Asplanchna priodonta Gosse, Fig. 76, Polyarthra vulgaris Carlin, 

Fig. 77, Sinantherina social is Bory de st. Vincent, Fig. 78, S. spinosa(Thorpe ), 

Fig. 79, Conochilus unicomis Rousselet, Fig. 80, He.xarthra mira(Hudson) 
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Fig. 81, Filinia camascela Myers, Fig. 82, F.longiseta(Ehrenberg), 

Fig. 83, F.pej/eri Hutchinson, Fig. 84, F.opo/iensis Zacharias, 

Fig. 85, Testudinella patina(Hennann), Fig. 86, T.greeni Koste 
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Fig. 87, T.emarginula(Stenroos}, Fig. 88, T.brevicaudata Yamammoto, 

Fig. 89, Trochosphaera aequatorialis Semper, 

Fig. 90, Rotaria neptunia(Ehrenberg) 
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Family: Asplanchnidae Harring & Myers, 1926 
73. Asplanchna priodonta Gosse, 1850 

(Fig. 75) 

Characters: Body illoricate, transparent and sacciform. Contractile vesicle small 
and rounded. Gastric glands rounded. Vitellarium rounded. Rami serrate on inner 
side, broad at free ends. Foot absent. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal, Bihar, Gujarat and Jammu and Kashmir. Elsewhere­
Cosmopolitan. 

Family: Synchaetidae Remane, 1933 
74. Polyarthra vulgaris Carlin, 1943 

(Fig. 76) 

Characters: Body broadly cyndrical, with ventral appendages. Apical field with 
two ciliated antennae, lateral antennae located in the poterior third part of the body. 
Serrate paddles feather-shaped and slightly longer than the body; each blade with a 
distinct mid-rib and lateral ribs. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Bihar, Punjab and Kashmir. Else­
where-Cosmopolitan. 

75. Sinantherina socialis Bory de st. Vincent 
(Fig. 77) 

Characters: Colonial; foot short or medium. They may be distinguished by the 
presence of 4 warts on the venter; the larvae do not carry eggs. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India-Assam, West Bengal. Elsewhere-Cosmopolitan. 

76. Sinantherina spinosa (Thorpe, 1893) 
(Fig. 78) 

Characters: Ventral side of trunk spinulated; Colonial. Foot short. They may be 
distinguished by the presence of many fine spines on the venter. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Assam, West Bengal. Elsewhere-Cosmopolitan. 

Family: Conochilidae Bartos, 1959 
77. Conochilus unicornis Rousselet, 1892 

(Fig. 79) 

Characters: Body transparent, vase-shaped with long, contractile and unsegmented 
foot. Colonial and with gelatinous case. Digestive system U-shaped, anus situated 
dorsally. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West BengaL Jammu. Elsewhere-Cosmopolitan. 
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Family: Hexrthridae Schmarda 
78. Hexerthra mira (Hudson, 1871) 

(Fig. 80) 

Characters: Appendages are hollow outgrowths of body walL containing striated 
muscles and bearing setae. Three pairs of strong hooks present. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, West Bengal. Elsewhere-Cosmopolitan. 

Family: Filinidae Bartos, 1959 
79. Filinia camascela Myers, 1938 

(Fig. 81) 

Characters : Distinguished from all other known species of the genus Filinia by 
distinct shape of lorica as well as by its broad based and stout setae. 
Distribution: Deepor, Ghorajan and Fingua beel. 
India- Meghalaya, Tripura, Assam. Elsewhere- Oriental and restricted toN .E. India. 

80. Filinia fongiseta (Ehrenberg, 1834) 
(Fig. 82) 

Characters: Body barrel-shaped with two antero-lateral and long posterior setae. 
Anterior setae usually folded ventrally. Posterior seta inserted usually 25 im away 
from caudal end of body. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Bihar, Madhya Pradesh, Gujarat. 
Rajasthan, Punjab, Haryana and Jammu. Elsewhere-Cosmopolitan. 

81. Filinia pejleri Hutchinson, 1964 
(Fig. 83) 

Characters: Body relatively small, transparent fusiform and with three setae; width 
1/3 or Y,. ofbody length. Posterior seta with a broad oblique base and inserted termi­
nally at posterior end of the body. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India-Assam, West Bengal, Tamil Nadu, Rajasthan and Punjab. Elsewhere-tropics 
and Subtropics. 

82. Filinia opoliensis Zacharias, 1898 
(Fig. 84) 

Characters : Body firm, rigid cuticle of elongated ovoid shape ; lateral anterior 
setae of different lengths, arising from broad paddle-like bases, commonly held di­
rected forward; two caudal seta. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West Bengal. Elsewhere-Cosmopolitan 
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Family: Testudincllidae Bartos, 1959 
83. Testudinella patina (Hermann, 1783) 

(Fig. 85) 

Characters: Lorica almost circular, transparent and dorso-ventrally flattened. Dor­
sal plate slightly convex and anterior dorsal margin rounded. Lateral antennae situ­
ated anterior to middle region of lorica. Foot opening circular and located in the 
middle part on the ventral side; foot annulated projecting with a terminal ciliated 
cap. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West BengaL Orissa, Bihar, Andhra Pradesh, Gujarat. 
Punjab and Kashmir. Elsewhere-Cosmopolitan. 

84. Testudinella greeni Koste. 1981 
(Fig. 86) 

Characters: Lorica elongate-oval, strongly curved dorsally, maximum width in its 
middle region, produced posteriorly into a tubular angulated end. Anterior dorsal 
margin with distinct, long, median spine and produced external angles; ventral mar­
gin with median notch, bounded by two spines. Foot-opening inverted v-shaped, 
situated at posterior end of lorica. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India~Assam. Elsewhere-Palaeotropical. 

85. Testudinella emarginula (Stenroos, 1898) 
(Fig. 87) 

Characters: Lorica elliptical and with maximum width slightly behind its anterior 
region; dorsal surface convex and ventral surface with distinct median keel. Foot­
opening slit shaped, located ventrally some distance from posterior end of lorica. 
Body ovoid to pyriform, head aperture not flared; median indentation in posterior 
dorsal rim. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India- Meghalaya, Assam, West Bengal. Elsewhere-Cosmotropical. 

86. Testudinella brevicaudata (Yamamoto, 1951) 
(Fig. 88) 

Characters: Lorica broadly oval. with maximum width in its middle and produced 
posteriorly into a rectangular projection. Anterior dorsal margin broadly conical; 
ventral margin with sloping sides and a median spine. Foot-opening almost semi­
circular and ventrally located at posterior projection of lorica. 
Distribution: Deepor and Ghorajan beel. 
India-Assam 
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87. Trochosphaera aequatorialis Semper 
(Fig. 89) 

Characters: Spherical body to 1 mm; equatorial ciliary band; vitellarium ribbon or 
sickle-shaped, multinucleate. 
Distribution: Deepor, Ghorajan and Fingua bee!. 
India-Assam and West Bengal. Elsewhere-Cosmopolitan. 

88. Rowria neptunia (Ehrenberg, 1832) 
(Fig. 90) 

Characters: Body long, slender and fusiform. Palp-like antennae on first neck seg­
ment. Trunk long. Slender and telescopic with a pair of spurs; last foot-segment with 
slender toes. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Bihar, Orissa and Andhra Pradesh. Else­
where-Cosmopolitan. 

Systematic Account of Cladocera 

Class: Crustacea 
Sub-Class: Branchiopoda 
Order: Cladocera 

Family: Sididae Baird, 1850 
1. Sida crystal/ina (O.F.Muller, 1776) 

(Fig. 91) 

Characters : Carapace transparent or yellowish. Body slightly oblong. Head very 
large, quadrate and clearly separable from the body by a cervical depression. A large 
dorsal gland present in littoral forms. Eye small, located in the ventral region of 
head, rostrum small and pointed. Antennules short, truncate, with short flagellum: 
attached to side of rostrum. Post-abdomen with about 14 lateral anal spines: groups 
of lateral setae arranged almost in a single row. Claw with tour basal spines; with a 
row of setae distal to the basal spines. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Kashmir. Elsewhere- Holarctic and neotropical. 

2. Diaphanosoma excisum Sars, 1885 
(Fig. 92) 

Characters: Carapace almost onlong in outline, posterior end abruptly truncate. 
Posterodorsal corner of valves almost ending in a right angle. Posteroventral corner 
with variable number of denticles followed by delicate cilia; number of denticles 
sometimes differing even on the two valves. Duplicature joining ventral shell mar­
gin at nearly right angle. Head large, oblong-quadrate and obtusely truncate anteri­
orly. Eye relatively large with numerous crystalline lenses; located in the frontal 
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portion of head, close to the ventral margin. Ret1exed antennae not reaching poste­
rior margin of valves. Postabdomen narrow with fine setules. Claw with three basal 
spines, decreasing in size proximally. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Bihar, Rajasthan. Elsewhere-Common in 
tropics and subtropics. 

Family: Daphnidae straus, 1820 
3. Ceriodaphnia cornuta Sars, 1885 

(Fig. 93) 

Characters: Carapace of female rather tumid, broadly oval in outline; produced 

posteriorly into a short projection, lying slightly above the longitudinal axis. Head 
with short spine or horn over eye on anterior margin in some specimens. Eye large, 
ocellus small and punctiform. Antennules small, fusiform not extending to tip of 
rostrum. Postabdomen moderately broad, with 5-6 anal spines. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 
India- Meghalaya, Assam, West Bengal, Bihar, Rajasthan. Elsewhere-Cosmotropical. 

4. Ceriodaphnia quadrangula (O.F.Muller, 1776) 

(Fig. 94) 

Characters: Carapace rounded quadrangular in outline, posterior protuberance dis­
tinctly produced and far above the axis of the body. Valves reticulated, often not 
plainly marked. Head angulate but not inflated in front of antennules. Antcnnules 
small, sensory seta near the apex. Eye of moderate size. Postabdomen slightly nar­
rowing towards apex, sinuate above anal spines; with 7-9 anal spines. Claw large 
and finely setulate. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 
India- Kashmir, Ladakh and Nilgiri Hills, South India. Elsewhere- Throughout Eu­
rope, Central Asia, Greenland. 

5. Scapholeberis kingi Sars 1903b 
(Fig. 95) 

Characters: Body color usually dark, often nearly black. Posterio and ventral mar­
gins straight; at almost their junction a spine often short. but often very long. Ros­
trum short and blunt. Antennules very small, almost immovable, set behind beak. 
Postabdomen short and broad, rounded at posterior end. Claw moderately long, stout 
and with setae on its concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West BengaL Orissa. Bihar, Rajasthan. Punjab, Jammu 
and Kashmir. Elsewhere-Cosmopolitan. 
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Fig. 91, Sida crystal/ina (O.F.Muller), Fig. 91, Diaphanosoma excisum Sars, 

Fig. 93, Ceriodaphnia cornuta Sars, Fig. 94, C.quadrangula (O.F.Muller), 

Fig. 95, &apholeberis kingi Sars, Fig. 96, Simocephal~ vetul~ (O.F.Muller) 
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Fig. 97, S.serru/atus (Koch), Fig. 98, Daphnia lumholtzi Sars, 

Fig. 99, Moina micrura Kurz, Fig. 100, Moinodaphnia macleayi (King), 

Fig.JOJ, Bosmina /ongirostris (O.F.Muller), Fig.l01, Bosminopsis deitersi Richard 
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6. Simocephalus vetulus (O.F. Muller, 1776) 
(Fig. 96) 

Characters: Ocellus large, elongated, rarely rhomboidal. No spine on valves, though 
there may a blunt posterior angle. Postabdomen very broad, deeply emarginate; anal 
spines about 10, decreasing from the cbws; the larger bent and ciliate at the base. 
Claws long, slender, nearly straight, with fine teeth along entire length. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West BengaL Orissa, Bihar, Punjab, Jammu and Kash­
mir. Elsewhere-Cosmopolitan. 

7. Simocephalus serrulatus (Koch, 1841) 
(Fig. 97) 

Characters: Carapace oval or trigonal in outline, dorsal and ventral margins evenly 
arched; posterior protuberance obtuse and produced, situated in the longitudinal axis 
of body. Posterior region of dorsal surface and posterior prominence marked dis­
tantly with denticles. Head small and produced anteriorly into an acute projection, 
ventral surface of head almost straight. Rostrum small and pointed. Eye compara­
tively small; ocellus small and punctiform. Postabdomen very broad, its posterior 
end forming an expansion in front of anal sinus. Claw long and slender. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Assam, West Bengal, Andhra Pradesh. Elsewhere-Cosmopolitan. 

8. Daphnia lumholtzi Sars, 1885 
(Fig. 98) 

Characters: Carapace broadly oval, narrowed posteriorly and continued into a con­
siderably long posterior spine. Dorsal surface of valves moderately arched and armed 
with elongated and distant spicules, which continue to posterior spine. Head of dis­
tinct dorsal depression above heart; produced anteriorly in the form of a helmet of 
variable length. Eye large; ocellus small. 
Distribution: Deepor beel. 
India- Meghalaya, Assam, West Bengal, Orissa, Bihar, Punjab and Haryana. Else­
where-Cosmopolitan. 

Family: Moinidae Goulden, 1968 
9. Moina micrura Kurz, 1874 

(Fig. 99) 

Characters : Head large, extended in anteroventral direction and with well devel­
oped supraocular depression. Anterior and ventral margins of head evenly rounded. 
Eye large. Valves oblong or rotund in shape. No setules either on head or valves. 
Antennules originating well behind the eye; antennules large, thin and with a long 
basal seta. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West BengaL Orissa, Bihar, Punjab. Elsewhere-Africa, 
Syria, USSR, France, Philippines. 
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10. Moinodaphnia macleayi (King, 1853) 
(Fig. 100) 

Characters: Head small, rounded and trigonal in shape. Eye large, filling up ante­
rior part of head. Very slight supraocular depression. Antennules long and thin and 
arising from the ventral margin just behind eye. Abdominal process large. horse­
shoe shaped. Postabdomen with an elongated distal end. with 7-11 feathered teeth. 
Claw with fine setae on concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal, Orissa, Bihar. Elsewhere-Widely distributed in tropics. 

Family: Bosminidae Sars, 1865 
11. Bosmina longirostris (O.F. Muller, 1776) 

(Fig. 101) 

Characters : Body almost oval in outline. Posterodorsal comer of valves distinctly 
angular, posteroventral comer produced into backwardly directly spine. Head large, 
more or less arched in front of eye. Eye usually large. A small sensory hair situated 
nearer to eye than to base of antennule. Postabdomen almost quadrate. Clawwith 
proximal pectin of 3-6 spinules and distal pectin of 7-10 spines continued distally 
into minute spinules. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Kashmir. Elsewhere-Cosmopolitan. 

12. Bosmina deitersi Richard, 1895 
(Fig. 102) 

Characters: Body almost oval in outline. Posterodorsal corner of valves distinct; 
posteroventral comer with a small mucro-like process and with a few spinules be­
fore it. Head very large, with a long rostrum; head with supraocular depression. 
Antennules long, united with each other at basal part and with about 5-6 sensory 
setae on the ventral side near apex. Postabdomen broad and tapering distally; with 
about 7 small spines on the postanal edge followed by a row of setae proximally. 
Claw large and with one large basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, Assam, West Bengal, Jamuna river, Delhi. Elsewhere-Cosmo­
politan. 

13. Macrothrix goeldii Richard, 1897 
(Fig. 103) 

Characters: Body almost oval in outline. with maximum width slightly bef(Jre 
middle; dorsal margin almost evenly arched, ventral margin arched anteriorly and 
ascending posteriorly. Shell markings reticulate and cause minute serrations on dor­
sal margin of head and body. Head subtriangular and almost evenly arched. 
Postabdomen with small notch on dorsal margin in the proximal side of anal open­
ing. Anal region with sharp teeth and groups of bristles. Claw with setae on concave 
margin. 
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Fig.103, Macrothrix goeldii Richard, Fig. 104, Macrothrix /aticornis (Fischer), 

Fig. 105, 1/yocryptus spinifer Herrick, Fig. 106, Pleuroxus simi/is Vavra, 

Fig.107, Alone/la exisa (Fischer), Fig.108, Chydorus sphaericus (O.F.Muller) 



0.1 mm. 

Fig.109, C.ba"oisiRichard, Fig.110, Dadaya macrops(Daday), 

Fig. 111, Dunhevedia serrata Daday, Fig.112, Alona intermedia Sars, 

Fig. 113, A.quadrangularis (O.F.Muller), Fig. 114, A.costata Sars 
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Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal, Rajasthan. Elsewhere-Cosmopolitan. 

1-1. A4acrothrix laticornis (Jurine, 1820) 
(Fig. 104) 

Characters: Body almost oval in outline, with very small protuberance at the poste­
rior end. Valves crested, reticulated; serrations on the dorsal edge distinct only in 
posterodorsal region. Head evenly arched. Head shield widening gently from tip of 
rostrum onwards; headpore large. In lateral view, a ridge departs from tip of rostrum, 
distal to level of ocellus and runs towards base of head shield in continuous concave 
arch. Antennules broadening apically with distinct ventral angulation, anterior mar­
gin with several fine incisions and clusters or rows of setules; olfactory setae con­
spicuously unequal. Labrum with large triangular process. Eye very near margin of 
the head.Posabdomen broad, not bilobed, with numerous fine spines and setules. 
Claw small, with setae on the concave margin. 
Distribution: Deepor and Ghorajan beel. 
India-Ladakh, Nilgiri Hills. Elsewhere-Holarctic, Neotropical and Oriental. 

15. Ilyocryptus spinifer Herrick, 1882 
(Fig. 105) 

Characters: Body form oval-triangular in outline. Posterior and ventral edge of 
valves rounded into each other and bearing long, usually branched and feathered 
setae. Head keel starting from anterior rim ofhead and extending upto back of head. 
Antennules long, biarticulated and attached to the ventral side of head behind ver­
tex. Postabdomen large, broad and anus opening in the depression on the dorsal 
margin of postabdomen. Claw long, slightly curved and with two basal spines of 
unequal length. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal, Rajasthan. Elsewhere-Pantropical, also recorded 
from North America, China, Australia and Cuba. 

Family: Chydoridae Stebbing, 1902 
16. Pleuroxus simi/is Vavra, 1900 

(Fig. 106) 

Characters : Body with uniformly curved dorsal margin. Postero-ventral comer of 
the valves with 1-3 denticles; variation noticed even on valves of same animal. Ros­
trum long and pointed downwards, reaching level of ventral margin of valve. 
Antennuales terminating far from apex of rostrum. Plate of labrum with convex 
anterior margin. Postabdomen elongated, tapering slightly to distal end; dorsal distal 
comer of postabdomen situated slightly behind base of claws. Anal spines 10-13 
and increase gradually in size distally. Claw with two basal spines. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel 
India- Meghalaya, West Bengal, Kashmir. Elsewhere-Cosmopolitan. 
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17. Alonella excisa (Fischer, 1854) 
(Fig. 107) 

Character: Body oval in outline ; posterior margin of valve straight. Posterodorsal 
comer distinct; posteroventral comer with one blunt denticle. Head shield with 
rounded posterior margin. Plate of labrum with convex anterior margin and blunt 
apex. Ocellus slightly nearer to eye than to apex of rostrum. Postahdomen short. 
Preanal comer blunt. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel 
India- Meghalaya, West Bengal, Madhya Pradesh, Kashmir. Elsewhere-Cosmopoli­
tan. 

18. Chydorus sphaericus (O.F. Muller, 1776) 
(Fig. 108) 

Character: Body almost sphaerical in outline, length slightly more than height. 
Posterodorsal corner of valves distinct. Posteroventral corner rounded, without den­
tides. Rostrum pointed <md emarginated. Posterior margin of head shield rounded. 
head pores typical for this subfamily. Plate of labrum with smooth, convex anterior 
margin and with produced, pointed apex. Ocellus nearer to eye than to apex of ros­
trum. Postabdomen short, with 7-1 0 anal denticles. Claw with two basal spines and 
setae on the concave margin. 
Distribution: Deepor, Ghorajan, Siligu:-ijan and Fingua beel. 
India- Meghalaya, West Bengal, Bihar, Kashmir, Ladakh. Elsewhere-Cosmopolitan. 

19. Chydorus harroisi Richard, 1894b 
(Fig. 109) 

Characters : Body broadly elliptical in outline, maximum height in middle. Dorsal 
and ventral margins similarly convex, posterior margin almost straight. Posterodorsal 
corner of valves rounded. Posteroventral corner of each valve with denticle. Anten­
nules short, conical and not reaching apex of rostrum. Ocellus smaller than eye, 
situated halfway between eye and apex of rostrum. Postabdomen short, with 9 un­
equal anal spines. Claw with two basal spines and setae on concave margin. 
Distribution: Deepor, Ghorajan. Siligurijan and Fingua bee!. 
India- Meghalaya, West BengaL Gujarat, Kashmir. Elsewhere-Cosmotropical. 

20. Dadaya microps (Daday, 1898) 
(Fig. 110) 

Characters: Body oval in outline. Dorsal and ventral margin of valves convex. 
Posteroventral comer of valve rounded, with a denticle. Valves marked with a pat­
tern ofhexagons. Rostrum long, directed backwards. Posterior margin ofhead shield 
round, head pore single. Antennules distinctly projecting beyond apex of rostrum. 
Ocellus and eye unusually large. Postabdomen with a projecting preanal comer. Claw 
with a basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India-Meghalaya, West Bengal, Kashmir. Elsewhere-Indo-Malayan, Australian and 
Neotropical regions. 
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21. Dunhevedia serrata Daday, 1898 
(Fig. 111) 

Characters: Body almost oval in outline; maximum height just before middle. 
Posterodorsal comer of valves not very distinct. Posteroventral comer with two 
dentacles; dorsal denticle smaller than ventral. Valves with longitudinal lines and 
dots. Rostrum blunt. Plate of labrum with serrated anterior margin with I 0-15 den­
tides, apical denticles directed downward. Ocellus smaller than eye and situated 
halfway between eye and apex of rostrum. Postabdomen oval; with 13-15 anal den­
tides and numerous lateral groups of setae. Claw with basal spine and with setae on 
the concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India-Assam, West Bengal, Tamil Nadu. Elsewhere-Africa, Sri Lanka, New Guinea 
and North America. 

22. Alana intermedia Sars 
(Fig. 112) 

Characters: Body evenly arched but not very high. Postabdomen long, broad, en­
larged toward apex, with rounded angle; the 8-9 marginal denticles rather small and 
thick; the lateral denticles or fascicles mvch more conspicuous, consisting of bundles 
of fine setae. The distal seta in each bundle is the largest and the size of setae in­
creases toward apex of postabdomen. The distal bundles project beyond margin of 
postabdomen. 
Distribution: Deepor and Ghorajan beel. 
India- Assam, West Bengal and South India. Elsewhere- Cosmopolitan. 

23. Alana quadrangularis (O.F. Muller, 1776) 
(Fig. 113) 

Characters: Body almost rectangular in outline with maximum height near poste­
rior end. Posterodorsal and posteroventral comers of valves rounded. Valves marked 
with longitudinal lines, connected by transverse lines thus forming cells. Head shield 
with pointed posterior margin; three main connected head pores. Antennules dis­
tally with sensory setae and sensory papilla on posterior margin. Postabdomen broad­
ened distally. Claw with basal spine and without row of setae on its concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal and South India. Elsewhere-Cosmopolitan. 

24. Alona costa/a Sars, 1862b 
(Fig. 114) 

Characters: Body almost obovate in outline. Posterodorsal and posteroventral cor­
ners of valves rounded. Posterior margin of valves with a row ofspinules on its inner 
margin. Valves marked with longitudinal lines with interconnections. Head shield 
with rounded posterior margin. Three main connected head pores, lateral pores with 
chitinous thickenings. Antennules not reaching apex of rostrum. Antenna! setae: 0-
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Fig. 115, A.rectangula Sars, Fig.116, A.gullata Sars, Fig. 117, Acroperus harpae 

(Baird), Fig. 118, Biapertura karua (King), Fig. 119, Camptocercus rectirostris 

Schoedler, Fig. 120, Graptoleberis testudinaria (Fischer) 
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Fig. 111, Leydigia acanthocercoides (Fischer), Fig.111, Kurzia longirostris (Daday), 

Fig. 113, Oxyurella singalensis (Daday), Fig. 114, Euryalona orienta/is (Daday), 

Fig. 115, Notalona globulosa (Daday) 
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0-3/1-1-3; spines on proximal segment ofendopodite and on both distal segments. 
Plate of labrum rounded. Ocellus much smaller than eye and situated halfway be­
tween eye and apex of rostrum. Postabdomen short and tapering distally, dorsal margin 
almost straight and preanal comer only slightly projecting beyond base of claws. 
Anal spines 11-12. decreasing in size proximally. Groups oflateral setae present in a 
row, the distal setae being longest in each groups. Anal margin almost straight. Claw 
with basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya. Assam, West Bengal, South India. Elsewhere-Cosmopolitan. 

25. Alana rectangula (Stingelin, 1895) 
(Fig. 115) 

Characters: Posteroventral corner of valves rounded. without denticles. Antennules 
almost reaching apex of rostrum. Plate of labrum rounded. Ocellus slightly smaller 
than eye. Postabdomen slightly widening distally; with 6-9lateral groups of setae. 2-
3 spines and setae in each group. Claw with basal spine. 
Distribution: Deepor and Ghorajan heel. 
India-West Bengal. Elsewhere- New Zealand, USSR. 

26. Alana guttata, Sars, 1862b 
(Fig. 116) 

Characters : Body almost oval in outline, with rounded posterodorsal and 
posteroventral corners of valves. In some cases, valves with longitudinal lines. with 
patterns of polygons. posteriorly. Head shield with rounded posterior margin. Three 
main head pores, with narrow connection between them. Antennules not reaching 
apex of rostrum. Antennae with spine on proximal segment of exopodite and on 
both distal segments. Plate of labrum rounded. Ocellus smaller than eye, situated 
halfway between eye and apex of rostrum. Postabdomen wide. with 9 anal spines 
and lateral groups of setae. Distal dorsal end of postabdomen pointed and projecting 
beyond base of claws. Preanal comer projecting. Anal margin slightly concave. Claws 
with basal spine. 
Distribution: Deepor and Ghorajan bee!. 
India- Assam, West Bengal,Ladakh and Nilgiri Hills. Elsewhere-Cosmopolitan. 

27. Acroperus harpae (Baird, 1834) 
(Fig. 117) 

Characters: Body almost oval in outline. Posterodorsal corner of valves slightly 
lower than highest point of dorsal margin. Posteroventral comer of valves with 2-5 
denticles. Dorsal crest and head keel present. Head shield with 3 connected main 
head pore. Antennules not reaching apex of rostrum; anterior margin of antennules 
with incisions and setae. Plate oflabrum triangular, with convex anterior margin and 
b)unt apex. Postabdomen with very small anal spines. Claws with basal spine and 
setae on proximal margin, distal most seta larger than others. 

Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 

India- Meghalaya, West Bengal and Kashmir. Elsewhere-Cosmopolitan. 

55 



28. Biapertura karua (King, 1853) 
(Fig. 118) 

Characters: Body oval in outline, maximum height slightly before middle. 
Posteroventral corner of valves with 3-5 denticles, separated from each other by 
margin of valve. Valves striated with occasional polygons. Head shield with rounded 
anterior and posterior margins. Two connected main head pores and two small lat­
eral pores. Plate of labrum rounded. Ocellus smaller than eye and situated nearer to 
eye than to apex of rostrum. Lateral setae in groups, first seta of some of the distal 
groups projecting beyond margin ofpostabdomen. Claws with very small basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal. Elsewhere-Cosmopolitan. 

29. Camptocercus rectirostris Schoedler, 1862 
(Fig. 119) 

Characters: Body oval in outline; maximum height in front of middle. Posterodorsal 
comer of valves rounded; posteroventral comer with 3-5 denticles. Valves marked 
with curved stripes. Head keel present, passing into dorsal keel. Head with generally 
sloping dorsal keel. Rostrum pointed and directed anteriorly. Head shield with three 
connected main head pores, lateral pores situated opposite to median main pore. 
Antennules not reaching apex of rostrum. Plate oflabrum with rounded apex. Ocel­
lus smaller than eye. situated nearer to eye than to apex of rostrum. Postabdomen 
long, narrow; with 15-17 anal denticles, lateral setae small and in groups. Claw 
long, with basal spine and row of setae which become longer distally. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India-Kashmir, Gujarat and West Bengai Elsewhere-Holarctic, Ethiopian, Indo-Ma­
layan, New Zealand and European USSR regions. 

30. Graptoleberis testudinaria (Fischer, 1851) 
(Fig. 120) 

Characters: Dorsal margin of body convex ventral margin almost straight. Ventral 
margin of valves with setose setae decreasing in size towards posterventral comer 
but not reaching it. Posteroventral comer of valves with variable number of den­
tides. Head shield and valves marked with tetragonal, pentagonal or hexagonal cells. 
Head shield with angular posterior margin. Three connected main head pores, lat­
eral pores at level of median main pore and surrounded by chitinous ring. Rostral 
margin very wide, its ventral margin almost at level of ventral margin of valve. 
Antennules with a sensory seta at the distal end of anterior margin; distal end with 
esthetases of differing length. Plate of labrum with rounded apex. Ocellus smaller 
than eye and situated nearer to eye than to apex of rostrum. Postabdomen tapering 
with row of anal spines increasing in size distally. Eight groups oflateral setae. Claw 
with a small basal spine and with row of fine setae on the concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua heel. 
India-Kashmir, and Kumaon, Western Himalayas. Elsewhere-Cosmopolitan. 
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31. Leydigia acanthocercoides (Fischer, 1854) 
(Fig. 121) 

Characters: Body roughly oblong and compressed. Valves with longitudinal lines, 
nmning parallel to the anterior margin. Head shield and intervals between lines with 
fine striations. Head shield with rounded posterior margin. Three connected main 
head pores, lateral pores situated near median main pore. Distance from posterior 
main pore to posterir margin of head shield about four times longer than distance 
between marginal main pores. Rostrum short, blunt, directed anteriorly and slightly 
ventrally. Plate of labrum with setae on anterior margin. Ocellus larger than eye. 
Postabdomen broadly rounded and margin concave. Lateral part of anus with sev­
eral rows of setae. Lateral groups consist of 2 setae each. Anal spines very small. 
Two small tetminal groups near claws. Claws without basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua bee!. 
India-West Bengal, Rajasthan, Gujarat. Elsewhere-Holarctic, Ethiopian, Indo-Ma­
layan, New Zealand and European USSR regions. 

32. Kurzia longirostris (Daday, 1898) 
(Fig. 122) 

Characters: Posterodorsal and posteroventral corners of valves rounded. Valves 
marked with longitudinal lines. Rostrum relatively long and slightly curved ven­
trally, apex or rostrum in line with median line of body. Head shield with rounded 
posterior margin. Three main head pores, connected by open channel transversely 
expanded at anterior region. Antennules reaching middle of rostrum. Plate of la­
brum with pointed apex. Ocellus smaller than eye, its distance from eye half as 
much as from rostrum. Postabdomen tapering distally distal comer produced. Claw 
with a basal spine and row of setae on concave margin. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- Meghalaya, West Bengal. Elsewhere-Cosmotropical. 

33. Oxyurella singalensis (Daday, 1898) 
(Fig. 123) 

Characters: Valves with dots and with lines parallel to the ventral margin. Anten­
nules almost reaching apex of rostrum. Two separate main head pores, situated be­
hind each other in median line main pores. Distance between small lateral pores 
about equal to that between the main pores. Plate oflabrum with blunt apex. Ocellus 
smaller than eye. Postabdomen slightly narrowing distally; with 11-13 anal spines 
decreasing in size proximally. Distal anal spines longest, followed by short denticle 
at extreme distal end. Lateral setae in groups and arranged in a row. Claw large, with 
basal spine some distance from base and with one additional small spine at base of 
claw. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India-West Bengal. Elsewhere- Ethiopian and Indo-Malayan regions and from North­
east China. 
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34. Euryalona orienta/is (Daday, 1898) 
(Fig. 124) 

Characters: Posteroventral corner of valves rounded, without denticles. Ventral 
margin of valves with a blunt process before middle; middle region of ventral mar­
gin with setae arising some distance from the margin. Margin of valves with several 
concentric rows of weak dots. Head shield with blunt anterior and rounded posterior 
margin. A single median head pore. Plate of labrum with convex anterior margin 
and blunt apex. Ocellus smaller than eye and situated halfway between eye and apex 
of rostrum. Postabdomen narrow and slightly curved; with about 20 anal denticles, 
decreasing in size proximally. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
Jndia-Meghalaya, West Bengal, Kashmir. Elsewhere- Indo-Malayan, Ethiopian and 
Neotropical regions. 

35. Notalona globulosa (Daday, 1898) 
(Fig. 125) 

Characters: Body oval and rounded in outline. Posterodorsal comer of valves dis­
tinct, posteroventral comer rounded and without denticles. Valves with distinct lines. 
Rostrum blunt. Posterior margin of head shield angular. A single head pore. Anten­
nules not reaching apex of rostrum. Plat~ oflabrum with bluntly denticulate pointed 
apex, though broad in some cases. Ocellus smaller than eye and situated slightly 
nearer to eye than to apex of rostrum. Postabdomen broadest near anus, with distinct 
preanal comer. Claw with single basal spine. 
Distribution: Deepor, Ghorajan, Siligurijan and Fingua beel. 
India- West Bengal. Elsewhere- Indo-Malayan, Neotropical and Nearctic regions. 

B. SYNECOLOGY OF ZOOPLANKTON 

Annual variations of zooplankton, phytoplankton and their various groups 
are presented in Tables 27-30 (zooplankton) and in Tables 67-70 (phytoplankton) 
and abundance of net plankton in Tables 31-34. The ranges and mean values of 
ditierent components of zooplankton, species diversity, dominance and evenness 
are presented in Tables 59-60. Species richness and abundance of Rotifera and 
Cladocera of both the beels are presented in Figures 126-133. Monthly and total 
abundance of net plankton. zooplankton and phytoplankton of both the sampled 
beels are presented in Figures 134-1 37 and 156-159 respectively. 

(I) NET PLANKTON: 

Net plankton ~a) included zooplankton (l"!2t;;txa) >phytoplankton ) 
(59 taxa) at station I, while station II exhibited 206 taxa of net plankton, which \ 
included zooplankton (I 4 7 taxa)> phytoplankton ( 59~~a) in Deepor bee!. The abun­
dance of net plankton at station I ranged between 475-969 (703.0 ±123.0) ind/1 and 
between 431-1036 (61 8.0 ±146.0) ind/1 at station II ofDeepor bee!. Peak net plank-
ton abundance was observed during April in the second year, while minimum den-
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TABLE: 17 PERCENTAGE SIMILARITIES BETWEEN ROTIFERA OF DEEPOR BEEL 
(STATION I), 1999-2000 
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TABLE: 18 PERCENTAGE SIMILARITIES BETWEEN ROTIFERA OF DEEPOR BEEL 
(STATION 1), 2000-2001 

\l'G SEP ocr \0\' I>EC .JAN FEB \1.\R APR MAY .ll\ .ll L 
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TABLE : 19 PERCENTAGE SIMILARITIES BETWEEN ROTIFERA OF DEEPOR BEEL 
(STATION II), 1999-2000 
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TABLE : 20 PERCENT AGE SIMILARITIES BETWEEN ROTIFERA OF DEEPOR BEEL 
(STATION II), 2000-2001 

\l(; SEI' OCT "\0\" Df{' .1\:\ \l \R \I'R \1.\\ .H "\ 
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TABLE: 21 PERCENTAGE SIMILARITIES BETWEEN ROTIFERA OF GHORAJAN BEEL 
(STATION I), 1999-2000 
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TABLE : 22 PERCENT AGE SIMILARITIES BETWEEN ROTIFERA OF GHORAJAN BEEt. 
(STATION I), 2000-2001 
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TABLE : 23 PERCENT AGE SIMILARITIES BETWEEN ROTIFERA OF GHORAJAN BEEL 
(STATION II), 1999-2000 
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TABLE: 24 PERCENTAGE SIMILARiTiES BE tiNEE.N ROTIFERA OF GHORAJAN BEEL 
(STATION II), 2000-2001 
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TABLE: 26 PERCENTAGE SIMILARITIES BETWEEN ROTIFERA OF DEEPOR AND 
GHORAJAN BEEL, 2000-2001 
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sity was observed during October in the first year at station I. The maximum and 
minimum densities were noticed during May in the second year and November in 

the first year respectively at station II of Deepor bccl. Hov.evcr, net plankton de­

picted a trimodal annual pattern at station 1 with primary maxima during monsoon 

(April-May) in the second year followed by secondary maxima during winter (No­
vember-January) in the first year and tertiary maxima during pre-monsoon season 
(February-April) in the first year, while it exhibited bimodal pattern of abundance 

with primary maxima during monsoon (May-April) in the second year and a second­

ary maxima during pre-monsoon season (March-April) in the first year at station II 

in this beel. Net plankton exhibited significant positive relationship with phosphate 

(r
2 
=0.423, p<.05) in this bee!. On the other hand, it showed significant positive cor­

relation with phytoplankton (r,=0.626, p<.Ol; r2=0.878, p<.OOl), Chlorophyta 
(r,=0.619, p<.Ol; r

2
=0.798, p<.OOl ), Bacillariophyta (r,=0.598, p<.Ol; r2=0.736, 

p<.OOI) and also showed significant correlation with zooplankton (r,=0.501 ,p<.05; 

r
2
=0.584.p<.Ol) and Rotifera (r,=0.456,p<.05; r

2
=0.56,p<.Ol) in this bee!. 

Net plankton were represented by 2~xa including zooplankton ~~axa)> 
phytoplankton (55 taxa) at station I and 200 taxa with zooplankton (146 taxa) >phy­

toplankton (54 t~at station II of G~ bee!. Quantitative abundance of net 
plankton in Ghorajan beel fluctuated between 414-1134 (647.0 ±179.0) ind/1 at sta­

tion I and between 335-804 (522.0 ±130.0) ind/l at station II. The minimum and 

peak densities were observed during February in the first year and April in the sec­

ond year respectively at station I. On the other hand, station II depicted minimum 

value during February in the first year and maxima during May in the second year 
(Tables 21 and 22). On the contrary, Ghorajan beel depicted bimodal pattern of abun­
dance at both the stations with primary maxima during monsoon (April-May) in the 

second year and a secondary maxima during post monsoon (April-July) in the first 

year at station I, however, station II showed primary maxima during monsoon (April­

May) in the second year and a secondary maxima during summer season (June-July) 

in the first year. In addition, net plankton exhibited significant positive relationships 

with specific conductivity (r,= 0.423, p<.05), total alkalinity (r,= 0.596, p<.Ol; r
2
= 

0.416, p<.05), calcium (r,= 0.409, p<.05), phosphate (r,= 0.517, p<.Ol; r
2
= 0.432. 

p<.05) and silicate (rt' 0.476. p<.05). However, net plankton showed positive corre­
lation with phytoplankton (r,= 0.759,p<.OOI; r

2
= 0.62l,p<.Ol), Chlorophyta (r

1
= 

0.746, p<.OI; r2= 0.526, p<.Ol), Bacillariophyta (r
2
= 0.644, p<.001), zooplankton 

(r,= 0.647, p<.OOI; r2= 0.76, p<.OOI) and Rotifera (r,= 0.474, p<.05; r
2
= 0.751, 

p<.Ol). 

The cumulative effects of the abiotic factors namely rainfall (XI), water tem­
perature (X2), pH (X3), transparency (X4), specific conductivity (X5), dissolved 
oxygen (X6), free carbon dioxide (X7), alkalinity (X8), hardness (X9), calcium (X I 0), 
chloride (XII), dissolved oxygen matter (XI2), phosphate (XI3), sulphate (Xl4). 
nitrate (Xl5), biochemical oxygen demand (Xl6) on the abundance of net plankton 
were computed by multiple regression method (Tables 61 & 62 ). 
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Table: 27 Monthly variations in population density of zooplankton in Deepor beel (Station I) 

ROTIFERA 1999 2000 2001 
Family_: Brachionldae A s 0 N D J F M A M J J A s 0 N D J F !\1 A M J J 

Brachionus falcatus Zacharias - - - 19 15 II - 13 - 8 23 7 6 - 8 - 10 14 - - 32 - 12 -

B.angu/aris Gosse 4 6 - 7 5 3 2 - - - - 2 - 8 - 3 6 2 - - - 2 - -
B.bidentatus Anderson - - - 6 8 4 7 3 - - 4 - - 4 - 6 - 3 - - - - - 4 

B.diversicornis(Daday) - - 2 - 4 3 2 - 4 - - - 3 - - - 2 2 - - - - 3 2 

B:!{uadridentatus(Hennann) 2 - 5 3 2 - 2 I - 19 28 - - 2 4 - - - - 2 3 4 - -
B.cal;~ciflorus{Pallasl - 4 - - 3 5 3 2 - - - 2 4 - 6 - - 2 - - 42 - - 8 

B.caudatus(Barrois& Daday) 3 - - 2 4 2 5 II - - 4 3 - 7 - 5 - - - - - - 4 -
Bjorficula Wierzejski - - 3 - 2 I 4 2 - - - - 2 - - 3 - - - 2 - 2 3 -
B. rubens Ehrenberg - - - - - - - - I 4 - - - - - - 3 - - - 2 - - 3 

B.mirabilis(Daday) - - - - - - - - - - 4 2 4 - 2 3 - - 2 - - - - -
B.patu/us(Muller) 2 I 2 I 3 I 21 II - 5 6 4 4 3 2 5 8 20 12 16 8 6 4 10 

BJ2atulus macracanthus(Daday) - 2 I I I 4 4 3 2 - 3 - 2 4 3 3 2 4 - 4 2 - 3 -
Platyias guadricornis(Ehrenberg) 3 2 5 3 21 4 l3 - - 3 14 6 6 10 14 28 6 8 3 - 12 4 - 6 

Kerate//a cochlear is Gosse 4 2 5 11 8 13 7 3 - 3 4 2 - 4 - 5 3 2 4 8 14 10 8 6 

K.quadrata(Muller) - 3 - 2 1 - 3 I - - 3 - 3 - 4 3 6 4 - - - 2 - -
K.lenzi Hauer - 3 - I 3 2 I - - - 3 4 - 2 3 - - 4 - - - - 2 -
K. tro£ica(Apstein) 2 4 - - 2 5 12 10 - - 6 - - 4 6 - - 3 - 28 - - - 3 

K.procu!1'a(Thorpe) - - - - - - - - 3 - 4 - 2 - - - - 3 - - - - 2 -
A nuraeopsis fissa( Gosse) - 2 - - 4 - - 2 - 3 - 6 6 3 - 4 3 2 4 12 - 3 - 4 

Family: [uchlanidae 

Euchlanis dilatata Ehrenberg 8 14 6 9 12 7 25 24 18 5 6 9 14 18 32 16 42 IS 8 20 12 14 6 4 

Dipleuchlams propatula(Gosse) - - 2 1 I - I - - 2 - 3 2 3 - 4 4 2 - - 2 - 3 -
Beauchampiella - - - - - - - - - - - . - - - - - - 2 - 3 - . I 
endacty!ota(Gosse) 

Family : Mytilinidae 
Myti/ina ventra/is(Ehrenberg) 2 I 1 2 1 3 I - . 2 1 . 4 7 - 3 - - - - 4 . 2 3 

,\1. bisulcata(Lucks) 2 - - I - I - - - - 2 - - . 2 . - 2 - 2 - . - 1 

Family : Trichotridae 
A!acrochaetus sericus(Thorpe) 3 2 I I 4 1 2 2 3 - I 2 3 4 2 6 3 - - - - 4 - -
Trichotrm tetraclis(Ehrenberg) 2 I 2 1 1 3 I - - 2 2 I 4 3 - 2 2 I - - 2 4 3 -
Family: Colurellidae 

Colurel/a ohtusa(Gosse) 1 - - 2 - 1 I - - 2 - - - 2 2 - I 2 - - - 2 1 . 

C. uncinata( Muller) - 1 - . 1 2 I - . - 3 - - 1 2 - - 2 - - - - - 2 

Lepadella am/is(Muller) 2 I 1 - 1 2 2 3 . - 2 3 4 - 3 3 2 I - 4 - 3 6 -
Lepadella ova/is larga (Shanna) 2 - I - 1 I I - . 2 2 - I 3 - 3 2 2 - - - 2 - -
L.patella(Muller) - 2 2 l - - 2~1..- - l - 2 ---~ 2 2 - 4 - - - - 2 -

-- --
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L.heterostvla(Murray) - - - I - I - - - - 2 - 2 - - - 3 2 - - - 6 - 4 

L.ehrenberf!.i(Perty) I - - I - - 2 I - 2 - - - - 3 - - 2 - - I - 4 -
L.rhomboides(Gosse) - - - I - 2 I 2 2 - 4 2 4 3 - - - 2 - - - 2 - -
L.apsicora Myers - - - - - - - - - - - - - - 2 - - - 2 - - - I -
Squatinel/a mutica(Ehrenberg) I - - - I - I - - 5 I 3 2 - - 2 2 - - 3 - - - 4 

Family : Lecanidae 

Lecane curvicornis(Murray) 2 I - 2 I 2 4 I - 3 2 - 4 2 4 .2 - 3 - - - - 2 -
L.ungu/ata(Gosse) 3 2 3 I 14 5 I - - 4 - 2 2 3 - 8 4 6 - - - 3 - 2 

L.p/oenensis(Voigt) - - I 2 - I 2 - - - 2 - I - 2 - 2 - - 2 - - - I 

L.hastata (Murray) - - I I I - - - - 2 ~ - - 2 - - - I - - - - I -
L. /udwif!.i(Eckstein) I I - - - I - 2 2 - - 3 4 - 3 3 - 2 I - - 4 3 -
L.lateralis Sharma - - - - - - - - - - - - - - - - - - 2 - - - - -
L.leontina(Tumer) 6 3 5 12 29 21 4 - - 4 5 10 16 8 6 . 10 7 20 - 47 8 10 6 3 

L.papuana(Murray) - 4 - - 2 I - I - - I 3 2 3 - - 2 I - - - - 2 -
L.funa(Muller) - - 2 - I - I I - - 2 - 3 - 3 - 2 - 4 - 2 - - 2 

Lpyri(ormis(Daday) I - I - - I - - 3 - - 2 - 2 2 - - 4 - - - - - I 

L.quadridentata(Ehrenberg) I 3 2 I I I 2 - - 3 - - 3 4 4 2 - - - - 3 - 4 2 

L. c/osterocerca(Schmarda) 2 I - - I - 3 - - 2 2 I I 2 3 - 4 4 - 2 - I -
L. bulla( Gosse) IO 2 2 12 4 3 5 12 4 - 5 3 6 12 15 9 14 10 6 8 12 4 3 2 

L. /unaris(Ehrenberg) I - 3 - I I I - - - - - 2 2 - I 2 - - - 4 - - 2 

L.acu/eata(Jakubski) I I - 2 - - I 2 - 2 - I - 2 3 - 4 - - 2 - - I -
L.unguitata(Fadeev) 3 - 2 I 4 I 2 3 10 2 2 3 2 4 4 6 5 3 - - - 2 3 2 

L.hamata(Stokes) - - - 2 I I I - - 3 - - - 2 - 3 I I - - - - - I 

L. thienemanni(Hauer) - - - - - - I 2 - - 3 2 3 - - 2 - - - I - - I -
L.hornemanni(Ehrenberg) - - - 2 - - I - - 4 - - 2 - - I I 3 - - - 2 - -
L.stenroosi(Meissner) - - - - - - - - 3 - I - - 2 - - - - - - - - . . 
L. ohioensis(Herrick) - . . - - . . - I I - 2 2 - 2 - . 4 - . . 3 . . 
L.decipiens(Murray) . . . . - . . 3 - 2 2 - . 3 - 2 2 - I - . - . 2 

L.inopinata(Harring & Myers) . - - - - - - . - 3 . I - I . I - 2 - - . . I -
L.crepida(Harring) - . - - - - - - I . 2 - . - . 2 - I - . 2 . - 2 

Family : Notommatidae 

Cephalodeffa(or(icufa(Ehrenberg) I - I 2 - I I . . 2 - 3 2 2 . I . - 2 - - . I . 

Monommata longiseta(Muller) 2 I 2 3 I I 2 - . 3 - - 4 2 3 3 2 2 - I - 4 - -
Scaridium /ongicaudum(Muller) - - I . I I I 2 - 3 4 2 - I - 2 - - . . - - 3 -
Family : Gastropodidae 

Ascomorp_ha sa/tans Bartsch - - - - - - - - - - - - - - - - - - 6 3 - 7 - -
Family: Trichocercidae 

Trichocaca cylindrica( Imhof) I 2 - I I - I - - - 2 - 3 - 2 2 - 4 - 2 - - I -
T.s mulis( W ierz.ejsk i) - - 2 I - I I - - 4 - 2 - 2 - I I 2 - - 2 - - I 

T.porcel/us(Gosse) - I - I - - II 2 - 2 - 3 4 - 6 - - - 4 - 2 2 - -
T.e/ongata(Gosse) I 2 I 4 3 I I - 3 - - - 3 - 4 2 - I - - - - - 2 

Trattus (O.F. Muller) - I - I - 2_ I - -- 2 __ - 3 - - 2 - 2 - - - - 2 - -
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Tfongiseta(Schrank) 1 2 I 5 I 3 2 - - - I - 4 6 - 3 3 - - - I - - -
Trichocerca pus ilia (Lauterbom) - I - - I - I - 2 - - - - - I 2 - - - - - 2 - --
Family: Asplanchnidae 

Asp/anchna priodonta Gosse 13 20 10 4 6 12 3 12 - 4 5 8 10 24 16 12 27 18 8 14 12 6 10 12 

Family: Synchaetidae 

Polyarthra vulgaris Carlin 2 3 12 6 3 12 18 3 2 4 3 6 7 13 22 20 16 27 10 6 8 3 5 8 

Family : Floscularidae 

Sinantherina socialis Bory de st. 4 6 - - 8 II - - - 14 18 - 10 14 17 - - 9 - - - - 2 -
Vincent 

S. spinosa(Thorpe) - - - - - - - - 17 10 - 12 - - - 8 4 - - 6 - 8 10 -
Family: Conochilidae 

Conochilus unicornis Rousselet 7 5 - 8 - 10 12 8 - - 6 - 12 16 - - - 8 - - - 16 - -
Family: Hexarthridae 

Hexarthra mira(Hudson) I I - - - I - - - - I - - - 2 - - - - - - 2 3 -
Family: Filiniidae 

Filinia camascela Myers - 16 - - - - 13 - - - 9 - 6 - - - 4 - - - - 8 - -

F longiseta( Ehrenberg) 2 - I I - 2 I - - 2 - 3 3 2 - I 2 - - - - - 3 - I 

F.pejleri Hutchinson I - - - I - 4 2 - I 2 I - 4 3 - - - 4 - - 2 - 3 

F.opoliensis Zacharias - - 2 10 - - 3 I - - 2 - - 2 - - 3 I - - - - 4 -

Family : Testudinellidae 

Testudinella JJillina(Hermann) 2 - - 3 - 12 5 14 6 4 5 3 8 12 7 18 15 9 14 38 6 - 10 2 

T.greeni Koste 3 - - - 2 - - - - - - - - - - - 4 - - - - - 3 -
Temarginula(Stenroos) - - - - - - - - - - - - - - - - - - 8 6 - 4 - 2 

!:brevicaudata Yamammoto - - - - - - - - I - - - - 2 - - - I - - - - - -

Trochosphaera aequatorialis - - - - - - - - - - 17 - - - 4 - - - - - - 2 - -
Semper 

Family: Philodinidae 

Rotaria neptunia(Ehrenberg) - - - 4 I I I 2 - 2 - - - 2 - 2 4 6 - - - 2 - -
Family: Epiphanidae 

Ep1phanes sp. - - - - - - - - - - - 2 2 4 3 3 7 2 - - 2 - 3 4 

Spt>cies richness 42 39 35 48 49 51 60 36 20 43 49 42 50 53 45 49 46 54 21 25 27 39 42 36 
Abundance!ind/1) 116 130 94 169 198 192 238 168 88 160 236 144 213 260 245 241 254 265 107 239 203 169 154 121 

Cladocera 
Family: Sididae 

Pseudosida bidentata Herrick 2 3 - - - I 2 - - - I - - - - 2 - I - - - - 2 -

Sida cry•sta/lina (O.F.Muller) I - - 2 I - I - - 2 - 2 - - l - 3 - - - - 3 - -

Diaphanosoma excisum Sars 6 3 4 8 12 4 5 - 3 - 4 6 4 8 12 7 5 16 - 2 4 - 8 5 

D. seneJ!.a/ Gauthier 2 3 2 4 3 5 3 2 - 2 3 4 2 2 5 4 2 3 2 - - 4 3 -

Famih·: Daphnidae 
( ·eriodaphnia cornuta Sars 2 3 - I - 4 3 - - 3 4 3 4 - 8 - 3 2 - - - 3 6 -
Cquadrang!Jia (O.F.Muller) - - - I 2 - I - - 2 - 2 2 2 - - - 3 - - - - 2 -

.Ji::.apholeberis kingi Sars 3 5 4 6 3 2 4 I 2 2 3 4 3 5 7 3 14 .. ....!2. - 6 4 5 - 4 
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Simocephalus vetulus 2 3 3 4 2 6 2 2 - I 2 3 6 2 3 8 4 4 8 6 2 - 4 3 
(O.F Muller) 

S.serrulatus (Koch) I 2 2 I 3 2 I I 2 - I 4 2 4 - 3 2 2 4 - - 2 - I 

Daphnia lumholtzi Sars - - - - - 33 - - - - - - - - - - - - - - 4 - - -
Family : Moinidae 
Moina micrura Kurz 5 6 - - 3 - 2 - - I - 6 4 3 6 - 10 22 - - 12 - 4 -
Moinodaphnia mac/eari (King) I - - - - I I - - - - - - 2 - 3 - - - - 2 3 - 2 

Family: Bosminidae 
Bosmina longirostris (O.F.Muller) - - 3 4 12 9 2 4 - 16 14 10 - - - 14 18 16 10 - - - 8 12 

Bosminopsis deitersi Richard - - 3 3 7 10 2 2 4 12 5 14 - - - 4 7 3 - 16 - - 10 8 

Family : Macrothricidae 
Macrothrix goeldii Richard 5 4 4 3 6 9 12 - - 2 2 - - 7 4 6 3 4 - - 2 - 3 -

Mlaticornis (Jurine) 6 3 2 2 3 4 3 2 2 I - 2 - - 6 - 8 10 - 2 - - 4 2 

Grimaldina braz=ai Richard - - - 2 - - I - - - - I - - 4 - - - - - I - - -
l/}'ocryptus spini[er Herrick 2 I - - I I I - - 2 - 3 2 3 - 2 I 2 - - - 2 - 3 

Familr; Chydoridae 
Pleuroxus simi/is Vavra - - 4 3 - 2 3 10 - 2 4 3 8 10 - 6 5 12 - 4 - 3 - 6 

Nota/ana globulosa (Daday) 2 6 5 II 3 4 3 - - - 2 4 14 16 8 12 6 10 2 - - 4 6 3 

Alane/la exisa (Fischer) 2 3 2 4 4 3 5 2 - - 3 6 - - 12 8 9 4 - 3 - 4 -
Chydorus sphaericus (O.F.Muller) 14 12 8 10 IS 9 18 6 3 4 3 10 24 8 18 22 16 12 8 10 6 8 16 22 

C.favi[ormis Birge - I - 2 I I I - - - I 2 - - 3 - - I - - - - - I 

C.ovalis Kurz - 2 I 2 I I I - - 2 - - 2 I - - - 3 - - - - - 2 

C. barroisi Richard 3 2 4 2 3 2 2 I 4 2 2 4 4 6 7 12 10 16 - - - 4 6 4 

C.reticulatus Daday - - - I - - I - - - I - - - - 2 - - - - I - - -
Alana intermedia Sars 2 3 2 4 7 2 3 - - 2 - I 3 2 2 4 - 2 - 2 - I - 3 

A.quadrangularis (O.F.Muller) 2 I 2 I l 2 I - - I I 2 4 2 3 3 2 I - - 6 3 - 2 

A.costata Sars - - 4 3 6 2 3 - 3 2 2 - 2 - - 4 3 3 - - - 2 2 -
A.rectangula Sars - - - I 3 2 - - - I - - - 2 I I - 2 - - - - - I 

A JJ!IItata Sars - - - - - - - - - - - - 2 - - 2 1 - - 2 - 2 - 4 

Biapertura karua (King) 14 9 7 15 8 12 6 4 2 - 2 6 22 20 15 18 24 14 - - 8 10 4 4 

B.a[(inis (Levdig) 3 2 3 I 2 2 3 - - - I - - 3 6 4 - 3 2 - - - - I 

Acroperus harpae (Baird) 3 2 - 4 2 I 2 2 - - 3 2 3 4 4 - 2 2 - 2 - 3 - -

Camptocercus reclirostris 2 1 2 4 3 3 2 - - 2 - 2 4 - 3 3 I I - - - - 4 -
Schaedler 

Leydigia acanthocercoides - - - 2 I I - - - 2 - 4 3 2 2 - 3 - 4 - - - l -
(Fischer) 

Leydigiopsis sp. - - 6 - - 9 14 - - - - - - - - - - 2 - - - - - -

Graptoleberis testudinaria - - - - I - 2 - 4 - - 3 - 2 - 3 I I - 2 - 4 - 2 
(Fischer) 

Oxyurel!a singalensis (Daday) 2 I 2 3 2 I I - - - 2 6 4 3 3 2 - 2 4 - 6 - 2 -
Kur=ia longirostn~~ (Daday) I I 3 2 I 4 3 I - - 3 2 - - 2 I - - - - 3 - - 4 

EUIJ'alona orienta/is (Dadav) - 2 I 2 2 l - - - 3 - 2 2 - 4 3 6 - - - - 2 - 3 
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Dunhevedia serrata Daday - - - - - - 4 5 - - 2 - - 3 2 - - - 6 - - - 2 -
Dadaya macrOJE (Daday) - - - - - - - - - - - 6 - - 3 4 - - - 4 - - - 6 

Species richness 25 26 25 33 32 34 37 15 10 23 25 3I 24 25 28 30 27 32 10 13 14 I9 2I 25 
Ahundance(ind/1) 88 84 83 118 124 155 124 45 29 69 7I I29 130 122 154 170 169 I95 50 61 6I 68 I01 JOB 

Copepoda 
Meso cyclops sp. 14 12 8 19 6 16 15 9 38 42 28 17 25 32 18 22 28 48 14 20 8 14 24 12 

Helio diaptomus sp. 3 - - - 4 - 12 3 - 16 - 10 6 8 10 4 - 14 - 8 - - 18 9 

Naup/ius larvae 6 4 2 - - 3 - 2 3 - 2 6 8 16 9 7 14 4 - 6 58 60 25 20 

Species richness 3 2 2 1 2 2 2 3 2 2 2 3 3 3 3 3 2 3 1 3 2 2 3 3 
Abundance(ind/1) 23 16 10 I9 IO 19 27 14 41 58 30 33 39 56 37 33 42 66 14 34 66 74 67 122 
Rhizopoda 
A reel/a discoides Ehrenberg 10 7 6 8 12 9 10 4 - 2 6 4 8 10 7 12 6 5 - - - 6 10 4 

A.me_gastoma Penard - - - - - - - - - - - - - - - - - - 4 2 7 3 - 2 

A.dentata Ehrenberg - - - - - - - - - - - - - - - - - - 2 5 3 - - -
A. vulgaris Ehrenber_g_ - - - - - - - - - - - - - - - - - - 2 - 4 - 3 -
Centropyxis hemisphaerica 3 - 4 I - 4 2 3 2 3 - 2 4 5 8 - 3 3 - 4 - 14 - 18 
(Barnard) 
C.aculeata (Ehrenberg) - 2 - - 4 3 3 2 3 - 2 I - 3 2 2 - 4 4 - - - 8 -
C.arcelloides Penard - - - - - - - - - - - - - - - - - - 4 - 3 3 - -
Difl!_ugia lebes Penard 4 2 - - 2 3 - 2 - 3 - 3 7 14 12 5 16 3 - - 6 10 - ~ 
D. urceolata Carter - - 3 2 6 - - 3 - - 3 2 3 - 4 4 3 4 - 10 4 - 6 -
D.oblonga Ehrenberg - - - - - - - - - - - - - - - - - - 6 3 - 2 - 3 

Euglypha ci/iata Ehrenberg 2 - - - 2 I - I - 2 - 6 - 3 4 8 6 - 2 - - 2 4 -
Actinosphaerium eichhorni - - 2 - - 1 - I - 3 - 3 4 2 - - 2 I - 2 - 3 - -
Ehrenberg 
Sp_ecies richness 4 3 3 3 5 6 3 7 1 5 3 7 5 6 6 5 6 6 7 6 6 8 5 5 
Abundance(ind/1) I9 11 15 11 26 21 15 I6 5 /3 11 21 26 37 37 31 36 20 24 26 27 43 31 4I 
Ostracoda 
Cypricercus sp. 4 - 2 3 3 5 9 4 2 - 2 2 6 4 7 10 18 12 - 8 - - 22 33 

Cyprissp. - 3 2 2 - - 4 6 5 7 - - 2 2 - I 3 2 - - 2 - 3 4 

Sj)C_Sies richness 1 1 2 2 I I 2 2 2 1 1 1 2 2 I 2 2 2 - I I - 2 2 
Abundance(ind/1) 4 3 4 5 3 5 /3 10 7 7 2 2 8 6 7 11 2I 14 - 8 2 - 25 37 
Conchostraca sp. - - 2 I - - - 2 2 - I 3 2 4 3 3 I 5 - - - 4 - 3 

- -
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Table: 28 Monthly variations in population density of zooplankton in Detpor bee! [Station II] 

ROTIFERA 199! 2000 2001 
Family: Brachionidae A s 0 N D J f' M A M J J A s 0 N D .J F M A M J J 

Brachionus falcatus Zacharias - 18 - - 4 12 - 13 - - - 10 - - - 4 7 16 - - - 6 - -

B.angularis Gosse 2 - 3 I I - - I - - - 2 3 - - 2 - I - 2 - - - 6 

B. bidentatus Anderson - - 2 - I I - 10 - 3 - 2 - - 4 - - 6 4 - - - - 2 

B.diversicornis(Daday) 2 - - - 3 - - 4 - - - - - 2 - - 3 - - - 2 - 3 -
B.guadridentatus(Hermann) I I - - - 2 I 3 4 - - - 4 10 - 2 - - - 4 - 8 - -
B. ca/ycijlorus(Pallas) - - 2 - 4 10 2 I - - 2 3 - - 3 - - - 5 - 4 - - -
B.caudatus(Barrois & Daday) - 3 - 2 - - - 10 - - - - 2 - 6 - - 4 - - - - 4 3 

Bforficula Wierzejski - I I - - 3 - 2 - - - 2 - 3 - 4 6 2 - 2 - - I -
B.rubens Ehrenberg - - - - - - - - - 2 - - - - 3 - - - - - - 2 - -
B. mirabilis(Daday) - - - - - - - - - - - - - 2 - - 4 - - - - 4 - 2 

B.patulus(Muller) I - - 3 2 2 I - - 2 2 4 2 3 2 3 - 6 10 2 4 - 12 14 

Byatulus macracanthus(Dadav) 3 - 2 - - I I - - - - I - I 2 - - 2 2 4 6 2 - 2 

Platyias quadricornis(Ehrenberg) 2 3 3 - - 4 12 2 - 3 - 2 4 2 3 - 2 - 4 6 3 - 6 2 

Keratella cochlear is Gosse 3 4 3 - I 2 2 II 4 - - 4 7 4 8 - 5 3 4 6 - 2 - 2 

K.quadrata(Muller) 2 I - - 2 - - I 3 - - - - 2 - 3 3 6 - 4 6 - 2 -
K.lenzi Hauer - - I I - - I 2 - - - 3 - - - 2 - - - 4 3 - - - I 

K. tropica(Apstein) I I I - 12 I - I - - 3 2 2 - - - I - 2 - 4 2 - I 

K.procurva(Thol])e) - - - - - - - - - - - - - 3 - - - 2 - - - 2 - -
Anuraeopsis fissa( Gosse) - - 3 2 - I 12 I - 4 - 3 4 3 6 2 2 - 8 6 4 - 7 -
Family : E:urhlanidae 

Euchlanis dilatata Ehrenberg 6 2 3 3 10 4 3 2 - - 3 8 7 9 6 10 6 5 - 6 8 16 14 17 

Dip/euchlanis propatula(Gosse) - - I - - I - I - - 4 2 - 2 - - 3 - - - 2 - - I 

Beauchampiel/a endactylota(Gosse) 

Family : Mytilinidae 

Mytilina ventralis( Ehrenberg) 2 4 - I I 2 I I - - - 3 4 2 - 3 - 2 - - 3 2 - -
M. bisulcata(Lucks) - - - 2 - - - I - - - - 2 - - - I - - 2 - - - 3 

Family : Trichotridae 

J.1acrochaetus sericus(Thorpe) 3 I - I - 2 2 I - 4 - - 3 - - 2 - - 4 - - - - 8 

Trichotria tetractis( Ehrenberg) I 2 I - I 3 I 2 2 - - 4 - I 2 - - 4 - 4 2 3 - -
Famil}·: Colurellidae 

Co/urella obtusa(Gossc) - 2 - I - I 2 - - - - I - - 2 - - I - - 3 2 - 2 

C.uncinata(Mullt:r) - - I - - - I - 2 - - I - I - I - - - 3 - - 2 -
Lepadella ova/is( Muller) 3 - 2 - - 2 I 3 - - - 2 4 - - 3 - 2 I - 2 2 - 6 

Lepadella ova/is /arga (Sharma) - - I I I - - I - - 2 - - 2 - I 2 - - 2 - - 3 -
L.patella(Muller) - I I I 4 - - 2 - 2 - 3 - 2 - - 4 - - - 3 - 4 -
L. heterostyla(Murray) - I - - - I_...: - - - - - - - _-_ _L ....:.. - - 2 - - - - 3 
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L.ehrenber~i(Perty) - 2 - - - I - - 3 - - - - I - - - I - 2 - - - -
L.rhomboides(Gosse) - - - - 2 - - I - - - 3 2 - - I - - - - 2 - - -
L.apsicora Myers - - - - - - - - - - - - - - 2 - - - 3 - - - I -
Squatinella mutica - I - I - I - - - 2 - 4 - 2 3 - - 2 4 6 3 8 - -
Family : Lecanidae 
Lecane curvicornis(Murray) 2 - I 3 2 - I 2 - - 3 - 2 I - I 3 - - - 4 2 - -
L. ungulata (Gosse) 3 I - - 2 - I - - - - 2 I - 2 2 - I 3 3 - - - 6 

L.ploenensis (Voigt) - I - - - I - 4 - 2 - 2 - 2 - - 4 - 2 2 - - 4 -
L.hastata (Murray) - - - I - I - - - - - - - - - - - 3 - - 2 2 - -
L./udwigi(Eckstein) 2 - - I - - - I - - - 3 - 2 - - I - 4 6 3 - 2 2 

L.lateralis Sharma - - - - - - - - - - - - - - - - - - - - - - 3 -
L.leontina(Tumer) 4 3 3 - 2 2 I 2 - - 4 2 4 3 14 - 2 6 5 12 18 10 8 12 

L.papuana(Murray] - - 2 I - - I - 4 3 - 3 - - 2 - 3 - - - - 2 - -

L./una(Muller) - - - I - - I I - - - - 2 I - - - I - 2 - - - I 

L.pyriformis(Daday) - I - - - I I - - - - 2 4 - - 3 - - 2 - 2 I - -
L.quadridentata(Ehrenberg) 3 I - - 2 - - I - 2 - - - 3 4 6 - - 3 - 6 8 - 4 

L.closterocerca(Schmarda) - - 4 - 3 - I 3 - - - I - 2 - - 2 - - 3 . 2 2 -
L.bu!la(Gosse) 2 5 I 2 3 3 2 4 4 - - 4 6 4 - 8 5 3 8 6 4 10 4 3 

L.lunaris(Ehrenberg) I - - I - - 2 I - - 2 - - 3 . 2 - - - 3 - 2 4 2 

L. aculeata(Jakubski) - - I 4 I 2 - I - - - 2 I - - - 3 - 2 - 2 - 4 2 

L.unguitata(Fadeev) 4 2 - - 3 I I 2 - 3 - 2 4 3 2 2 - 2 I I 3 I - 2 

L. hamata( Stokes) - I - I - - - I - - - - - - - I - I - 2 . - I -
L.thienemanni(Hauer) - - - - - - - 3 - - 6 I 2 - - - I - - - - 2 I -
L.hornemanni(Ehrenberg) 2 - - I - - 3 - - 2 - - - 3 - - 2 - - - . - 2 2 

L.stenroosi(Meissner) - - - - - - - - - - - - I - - - - I 2 - . - - -
L. ohioensisi,Herrick) - - - - - - - - - - - - 2 3 - - 2 - - 4 - - 2 -
L.deciQiens(,MurrayJ - - - - - - - - - - - - - - 2 - - I - - 2 - - -
L.inopinata(Harring & Myers) - - - - - - 2 - - - - I - 2 - - - - - - - 3 - -
L. crepida(Harring) - - - - - - - I - - - I - - - I - I - 2 . - 3 -
Family : Notommatidae 
Cephalodellafor[icula(Ehrenberg) I - - 2 I - I 4 - - . 2 . I - 2 - I - 3 - - 6 -
Monommata lon~iseta(Muller) 2 . . I 2 3 - 3 . . - 2 - 2 - - 2 - 4 . - 2 . -
Scaridium lon~icaudum(Muller) . I - . I - I 2 - I - . I - 2 - - . - 3 . . 2 -
Family: Trichocercidae 
Trichocerca cy/indrica(lmhot) 2 I 2 - - 2 - I - - - 2 - I - I 2 - . - 2 . - 2 
T.simi/is(Wierzejski) I . I I - - 2 . - . - I . - 2 - . I 4 - . 4 - I 

T.porcellus( Gosse) . - . I I - I - 2 2 - . . 2 . - 3 . - 2 3 - - -

T.elon~ata(Gosse) - 4 2 - I - . 2 . - . - 2 . - I - - I - . 2 - 2 

T.rattusJO.F. Muller) I - . I - I - - 4 . 3 I I I - - 2 - - - 2 I I -
T.longiseta(Schrank) 3 I 2 - - I 4 2 - - - 2 - 2 - 3 - 2 - - - - 2 -
Trichocerca pus ilia (Lauterbom) - 2 . - I I - - 2 - - - 2 - . - I - - - - 4 - 3 

Family: Asplanchnidae --
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Asplanchna priodonta Gosse 4 6 2 - 3 2 4 3 - 8 9 7 4 7 10 5 3 12 6 8 14 12 4 22 

Family: Synchaetidae 

Polyarthra vulgans Carlin 3 2 1 2 - 2 3 3 4 - 4 3 10 6 4 5 9 7 8 12 6 10 16 7 

Family : Floscularidae 

Sinantherina socialis Bory de st. 10 - - 8 14 6 - - 13 - 12 - 7 10 - 8 - 4 - - - 14 12 -
Vincent 
S. spinosa(Thorpe) - - - - - - - - - 7 6 - - - 4 3 - - - 6 8 - - -
Family: Conochilidae 

Conochilus unicornis Rousselet - 12 9 7 - 7 5 5 - - - 10 - - 8 7 - 6 - - - 10 8 -
Family_: Hexarthridae 
Hexarthra mira( Hudson) 1 - - - - - I - - - - - 3 - - - - 2 - - 2 - - -
Family: Filiniidae 
Fi/inia camasce/a Myers - 4 - - - - - - - - 8 - - 4 - - - 3 - - - - 10 -

F/on}?isela(Ehrenberg) - 2 2 - 1 1 - I - - - 2 - 3 2 - - - - 4 3 - - 4 

F.pejleri Hutchinson - - 3 I - - - 2 4 - - 3 3 - 2 2 - 1 - - 2 2 - -
F. opo/iensis Zacharias 2 - I - 1 - - 2 - 3 - 2 I - - - 3 - 3 - - - 2 2 

Family : Testudinellidae 
Testudinella patina( Hermann) 3 - 2 1 - 2 - 1 4 - 4 3 4 3 3 5 12 8 4 - 8 6 10 4 

T.greeni Koste 4 - - - - - 3 - - - - - - - 2 - - - - - - 4 - -
T.emarginula(Stenroos) - - - - - - - - - - - - - - - - - - 10 - - 6 - 4 

T.brevicaudata Yamammoto - - - - - - - - - - - - - - - 2 - - - - - - 2 -
Trochosp_haera ae_quatorialis Semper - - - - - - - - 9 7 - 4 - 3 - - - 2 - - - - - 8 

Family: Philodinidae 
Rotaria neptunia(Ehrenberg) 2 - - 1 - - I 1 - - - 2 I 2 - - 2 3 - - 6 4 - -
Family: Epiphanidae 
Epiphanes sp. - - - - - - - - - - - - 2 - 3 3 2 I - 2 3 - 4 2 

Species richness 37 35 33 34 33 39 38 53 16 19 17 50 38 47 32 37 36 41 31 37 40 40 38 38 
Abundance(ind/1) 94 98 70 63 93 96 86 136 68 62 77 141 120 136 122 116 118 138 125 151 169 187 178 171 

Cladocera 
Family: Sididae 
Pseudosida bidentata Herrick 2 - - - I - 2 I - 3 - - I - 2 - - - - - 2 - - -

Sida crystallina (O.F.Muller) I - I 2 - - - I 3 - - 2 2 - - - 2 - 2 - - 4 2 -
Diaphanosoma excisum Sars 4 3 2 3 3 2 - 3 2 - 8 4 4 3 6 4 5 2 - - 4 6 10 12 

D.senegal Gauthier 3 - 2 3 2 I I I - 14 - 6 - 2 - 2 - 3 - 4 - - - -
Family: Daphnidae 
Ceriodaphnia cornu/a Sars 3 - 2 I - - I 3 - 4 5 4 - 3 4 6 - - - - - 4 3 4 

C.quadrangu/a (O.F.Muller) - 2 I - - I - 2 - - - 2 - - I 4 - 2 - 2 - 2 I -
Scapholebens kmgi Sars 4 2 3 3 2 5 I 3 9 - 8 3 6 4 5 7 10 12 6 - 4 8 6 -
Simocephalus vetulus (O.F.Muller) 2 I - 4 3 I I 2 4 6 3 2 3 4 4 2 4 3 - 3 6 - 10 12 

S.serrulatus (Koch) I - I I I 2 - l - - 5 2 - I 2 - 3 2 - - 2 4 2 2 

Daphnia lumholrzt Sars - - - - - 6 - - - - - - - - - - - - - - 3 - - -
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Family: Moinidae 

Moina micrura Kurz 3 2 I - . . I 2 . . 6 3 2 . 3 5 . 4 . . 3 6 . . 

Moinodaphnia macleayi (King) I . . - . . . I . - . 2 2 . . I - . 2 . . 3 . 2 

Family: Bosminidae 

Bosmina lon~irostris (O.F.Muller) . . 8 . 6 5 3 4 . . 12 10 - 10 . 8 7 . . . - 12 10 . 
Bosminopsis deitersi Richard . 3 . 2 4 3 I - . - 8 6 - 6 3 . 5 . . . 4 6 . 4 

Family : Macrothricidae 

Macrothrix goeldii Richard 2 4 I 3 . 2 I 2 . 6 7 - 2 . 4 3 2 4 . . 3 4 - 2 

M.laticornis (Jurine) - 3 2 . . I 2 I - - 3 2 3 2 . 2 4 2 . - . 2 3 . 

Grimaldina brazzai Richard . . - . 3 . . 2 . . - 4 . 3 . - - I . . 4 . . . 
llyocryp_tus spini(er Herrick I - I - . I 4 2 . 3 4 2 3 4 - 6 2 2 3 . 2 . - -
Family: Chydoridae 

Pleuroxus simi/is Vavra . 3 . 2 4 - - I . 3 8 - 6 4 2 - 3 7 - 10 8 4 - 7 

Notalona g!obu/osa (Daday) 3 - - 5 . 3 2 4 4 2 3 4 8 7 6 18 8 5 - - 4 6 12 6 

Alonella exisa (Fischer) 7 3 4 . 4 9 3 6 . . 4 6 4 3 2 - 7 3 4 2 10 3 - 4 

Chydorus sphaericus (O.F.Muller) 4 8 3 4 5 6 4 4 14 8 12 14 16 8 10 14 18 9 12 7 18 \0 5 -
C(avi{ormis Birge 3 - 4 2 . . 1 I - - . - 2 . - 3 . . - . 2 . - -
Cava/is Kurz I - - I 2 - . . . 3 - . . 2 - 4 - 1 - . . . 3 -
Cbarroisi Richard 3 4 3 2 2 I 3 5 6 4 7 6 8 10 6 3 3 7 4 . 3 14 9 5 
Creticulatus Daday . 2 . . . - - I - . - . . I - - . - - . . 2 - -
Alana intermedia Sars 2 I - - I I - I . 3 . 2 2 . 3 2 - 2 I . - - 2 -
A.quadranRUlaris (O.F.Muller) 2 1 1 1 . 3 I . . . 2 3 3 2 - 2 4 I . - . 8 3 4 

A.costata Sars - - 3 . 2 2 I 3 2 2 4 3 - I 2 - 2 . 3 4 3 - - 2 

A.rectangttla Sars 2 - . . I - - I . . - 2 2 2 - - - 1 . . - I . . 
A.guttata Sars - - . - . . . . - . - . . . 2 . 2 . - 2 . . . I I 

Biapertura karua (King) 3 2 3 4 3 2 2 6 4 . 4 10 10 8 7 14 5 12 . 6 8 12 4 10 

B.affinis (Leydig) I . . I 2 I - I - 2 - 2 2 3 - . 2 2 . 4 6 - . -
Acroperus harpae (Baird) - 4 . - . 3 . I . 3 . 2 2 3 3 . 3 - 4 6 3 . - 2 

Camptocercus rectirostris Schoedler 3 . - 2 - I - 2 3 . . 3 - 2 2 4 . 2 . . - 2 . . 
Leydigia acanthocercoides (Fischer) . . - 3 - 2 2 . . . 2 - 3 4 - . 4 2 . . - 4 . . 
Leydi~iopsis sp. - - 6 - . . 4 - - . . - - 2 2 3 . - . . . . - . 
Graptoleberis testudinaria (Fischer) . - 2 . - - I . . . 3 . . I - 2 2 - . - 3 . . . 

Oxyurella singalensis ( Daday) 2 3 . . I I 2 I . 2 . 3 . . 3 4 . 2 . . - 4 2 . 

Kurzia longirostris (Daday) 3 . I 2 I - I 4 2 3 - 2 4 . - 2 2 - 2 3 - . . . 
Euryalona orienta/is (Daday) . - . I 3 . 2 2 . . . I - 2 I . - 3 I I - . 2 . 

Dunhevedia serrata Dadav - . - . . . - . . - . - 3 - - 2 . - - . - 3 - . 
Dadaya macrops (Daday) - . - - . . . . . . . 7 - 2 2 . . 3 - . . . 4 . 

Species richness 26 18 22 22 22 25 25 33 II 17 21 3/ 25 30 25 26 24 27 12 13 22 25 /9 16 
Abundance(ind/1) 66 51 55 52 56 65 47 75 53 71 118 124 103 109 87 127 /09 99 44 54 105 134 93 79 
Copepoda 
Meso cyclops sp. 12 16 8 21 9 II 6 7 28 42 63 24 16 22 10 17 37 24 12 6 8 4 5 7 

He/io diaptomus sp. 3 6 4 5 3 2 2 -~ 12__ ...2...- 8 § 4 7 - 8 6 4 - . 4 10 2 -
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!Yaup/ius larvae 2 - - 2 I - I 4 - - 6 4 10 12 6 7 4 6 3 12 10 22 - -

Species richness 3 2 2 3 3 2 3 3 2 2 3 3 3 3 2 3 3 3 2 2 3 3 2 I 

Abundance(ind/1) 17 22 12 28 13 13 9 15 40 51 77 34 30 41 16 32 47 34 15 18 22 36 7 7 

Rhizopoda 
Arce/la discoides Ehrenberg 4 3 3 5 2 I 2 3 - - 4 3 4 3 3 2 5 2 - - - 6 8 10 

A.me[<astoma Penard - - - - - - - - - - - - - - - - - - 4 - 10 - 3 8 

A. vulgaris Ehrenbera - - - - - - - - - - - - - - - - - - 2 5 - 4 - -
Centropyxis hemisphaerica 2 1 - 3 1 - I 4 - 3 - - 2 - 3 6 4 3 - 8 4 - 6 4 
(Barnard) 

I 

C.aculeata (Ehrenberg) 3 2 1 - 4 1 3 4 3 - - 2 10 4 6 5 7 6 4 - - 4 - 2 

C.arcelloides Penard - - - - - - - - - - - - - - - - - - 3 7 4 - - 2 

Difjlugia lebes Penard 1 I 2 2 - - I 2 2 4 6 3 12 16 10 8 13 20 - 12 - 8 4 -

D.urceolata Carter - I - 3 3 2 - I - - 3 3 4 6 5 10 4 3 - - 8 - - 5 

D.oblonga Ehrenberg - - - - - - - - - - - - - - - - - - 6 8 5 - 4 -
Euglypha ci/iata Ehrenberg I - - 2 I - 4 I - - - 4 3 4 2 2 3 5 3 2 - 2 - -
Actinosphaerium eichhorni - I - - - 2 - 4 - 3 - 2 2 2 3 4 4 2 - - 3 - 2 2 

Ehrenberg 

Species richness 5 6 3 5 5 4 5 7 2 3 3 6 7 6 7 7 7 7 6 6 6 5 6 7 

Abundance(ind/1) 11 9 6 15 11 6 II /9 5 10 13 I7 37 35 32 37 40 4I 22 42 34 24 27 33 ! 

Ostracoda 
Cypricercus sp. 4 3 3 - 2 3 4 4 6 - 8 6 4 3 9 4 12 14 - 4 - - 10 8 

Cyprissp. - - - 2 4 4 - - 3 - - 2 3 - - 2 2 4 - - - - 3 6 

Species richness I I I I 2 2 I 2 2 - I 2 2 I I 2 2 2 - I - - 2 2 
Abundance(ind/1) 4 3 3 2 6 7 4 4 9 - 8 8 7 3 9 6 14 I8 - 4 - - 13 14 

Conchostraca sp. 
-- ·-- --- :__ ------3 

2 2 - - 3 4 3 3 2 2 I 3 2 - - 2 I - 2 
-
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Table: 29 Monthly variations in population density of zooplankton in Ghorajan beel [Station I] 

ROTIFERA 1999 2000 2001 
Family: Brachionidae A s 0 N D J F l\1 A M J J A s 0 N D J F M A l\1 J J 

Brachionus{alcatus Zacharias 6 - - 8 12 - 5 7 - 17 19 14 - 7 14 - 8 - - - 20 12 - 8 

B.angularis Gosse - 2 - - - I - 3 2 - - 2 .3 - - 6 - 5 - - - 2 - -
B.bidentatus Anderson - - - 3 7 - 2 I - - 4 - - 3 6 - 4 - 8 7 - - - 4 

B.diversicornis(Daday) - I - 2 I I I 3 - - - - 2 - 4 3 - - - - - 2 2 -
B.quadridentatus(Hermann) 2 I I - I 2 I 2 - 4 - - 4 2 2 - 3 - 6 - 4 - 6 10 

B. ca/yci/lorus( Pallas) - 2 - 2 4 I I 3 - - - - 6 12 - 4 - 8 - - 10 - - -
B.caudatus(Barrois & Daday) 4 - - I 3 2 2 13 3 - - 4 - 3 - 14 8 - - - - 4 3 -
Bjorficula Wierzejski - - - 2 2 - I 3 - - 3 2 2 2 - 3 - - - 3 - - - 6 

B.rubens Ehrenberg - - - - - - - - 2 2 - - - 2 - - I - - - - - - 2 

B.mirabilis(Daday) - - - - - - - - - 3 2 - - - 2 - I - 4 - - - - 3 

B.patulus(Muller) I I 2 I 3 I I 2 - - 3 4 6 4 2 2 4 6 - 4 14 8 18 6 

B.patulus macracanthus(Dadav) 3 - - I 2 - 3 I 5 - - 3 3 9 - 5 7 2 3 - 6 - 5 6 
Platyias quadricornis(Ehrenberg) 3 2 - I 4 3 I 2 6 9 7 12 - 3 2 6 16 - 10 8 - - 4 -
Keratella cochlear is Gosse 6 2 1 2 I 7 2 4 6 4 - 7 8 6 10 7 4 12 - - 4 6 8 10 

Kguadrata(Muller) I I - 2 1 - I I - - 3 4 - - 4 2 - - - 3 - - 5 2 

Klenzi Hauer 2 - - - 3 I I - 4 - - - - 2 3 - 2 - - - - 2 - 4 

K tropica(Apstein) - I I - 2 I - I - - 4 - 2 - 4 3 - - 2 - - - 3 2 

Kprocurva(Thorpe) - - - - - - - - 2 3 4 - - - - 2 - - - - 4 - - 2 
Anuraeopsisfissa( Gosse) I - - 1 1 2 - I - 3 4 - 3 4 - 2 2 5 3 4 4 - 8 5 
Family : Euchlanidae 

Euchlanis dilatata Ehrenberg 18 3 5 2 11 4 13 9 14 9 7 10 14 8 10 16 22 10 - 6 12 24 20 28 
Dipleuchlanis propatula(Gosse) 3 - - I 1 - 2 I - - 4 3 4 2 - 3 2 - - - 2 - - 4 
Beauchampiella endactylota(Gosse) - - - - - - - - - - - - - - - - - 3 2 - - - 2 I 
Family : Mvtilinidae 

Mytilina ventra/is( Ehrenberg) I - I 3 - 2 I 4 - - 3 4 2 4 - - 6 - 4 8 - 4 - 3 

M.bisulcata(Lucks) 2 - - - - 3 - I - - 2 - - 2 - 3 - - - - 2 - I 
Family: Trichotridae 

Macrochaetus sericus(Thorpe) 3 4 - I I - 2 I 2 - - 3 5 4 2 - 3 - - - - 2 3 -
Trichotria tetractis(Ehrenberg) 2 - I I - I 2 I - 2 - 3 2 3 - - 2 - 4 3 6 - 4 2 

Family: Colurellidae 

Co!urella obrusa(Gosse) 2 - - I - I - 2 - - 4 - - 2 3 - 2 I - - - 2 3 -
C. uncinata( Muller) - I I I - 2 - - 3 - - 2 2 3 - I I - 2 - - - 2 I 
Lepadella ova/is( Muller) I I - - 2 I I I - 3 - - 4 - 3 4 2 - - - 3 - 4 -
Lepade/la omits larga (Sharma) I - - 2 - I - I 3 - - - 2 2 - 3 2 - 3 - 2 - - I 
L.patella(Mullcr) I I 2 - - I - 2 - - 3 - 2 2 - 3 - - 2 - - - - 4 
L.heterosty/a(Murray) - - 1 I - I - - 2 - - 2 - I 4 - 3 - - I - - 2 -
L.ehrenbergi(Pcrty) - - - 2 - I - I - 2 3 - I_ - 2 - 2 2 - - - I - 3 
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L. rhomboides( Gosse) - - - I I - - I 4 3 - - - 2 I - - - - - - 3 - 6 
L.apsicora Myers - - - - - - - - - - - - - - - 2 - - 3 - - - I -
Squatinel/a mut1ca - - - 2 l - l - - 4 3 l - 3 - - 2 - - 2 - 2 - 4 

Fa mil~_: Lecanidae 
Lecane curvicornis(Murray) 4 6 - - 3 2 - 8 2 4 4 3 2 8 6 4 3 - - 2 - - 2 -
L. ungulata( Gosse) 3 2 I 4 - I 2 1 - - 6 4 - 6 4 - 5 - - - - l 4 6 
L.ploenensis( Voigt) 2 - - l 2 - 4 1 - - - - - 2 3 - 1 - 2 - I - - 2 
L.hastata (Murray) - - - - I 2 - - 2 - - - - 2 - - - - - - - l -
L./udwigi(Eckstein) 3 - - - 2 - - 1 3 2 - 2 2 4 3 - 2 4 - - 2 - 3 2 

L./ateralis Sharma - - - - - 3 - 5 - - - -
L./eontina(Turner) 9 4 II 3 4 2 2 3 4 - 5 8 12 7 4 6 5 - 14 8 - 5 10 5 
L.papuana(Murray) - - I - 2 - - I - - 3 - - 2 - 2 - 2 - - - I - 2 
L./una(Muller) - - - I - l - - - - 2 3 2 - l 3 - - - I - 4 - 3 
L.pyriformis(Daday) - 2 l - - - l - 2 I - - - l 2 - I - 2 - - - - -
L.quadridentata(Ehrenberg) 3 I - - 2 2 - I - - 3 - 6 4 - 3 5 - 3 - 2 - 4 -
L.closterocerca(Schmarda) I - - I - I I I 3 2 - 2 2 3 3 - 2 - - - 4 3 - 6 

L. bulla( Gosse) 4 2 2 I 5 6 I I 4 4 5 6 10 8 16 23 12 10 6 8 5 14 12 7 

L./unaris(Ehrcnberg) - - I 2 - I I - - - 3 - 2 - 3 2 - - - 3 - - 4 2 
L.acu/eata(Jakubski) I - - - I - - 2 3 3 - - - I 2 - - - 2 - - I - 3 
L. unguitata( F adeev) 3 2 2 - I 2 I 2 4 2 3 4 3 2 3 6 2 4 - 3 5 4 2 2 
L.hamata(Stokes) - I l I - I 2 I - - - - - 2 - - - - 3 - - - 4 -
L.thienemanni(Hauer) - - - - - - 2 - 3 - 4 2 2 - - I - - - - - I - 2 

L.hornemanni(Ehrenberg) - - - - - 3 - I - - 2 - - 4 - 2 - - 2 - - - 2 -

L.stenroosi(Meissner) - - - - - - - - I - 4 - - - 2 - - - - - - I - -
L. ohioensis(Herrick) - - - - - - - - 3 - - - - - 2 4 6 - - - - - 3 -
L.decipiens(Murray) - - - - - - 3 - - 2 - - 2 - 3 - I - 2 - - - - -

L. inopinata( Harring & Myers) - - - - - - - - 2 - l - - 2 - l - - - - - 2 - 2 
L. crepida( Harring) - - - - - - - - - I - 2 - - 2 - - - - 2 - - - -
Family : Notommatidae 
Cepha/odellajcJrficula(Ehrenberg) I - - l - - 2 - - 2 - 3 2 - 2 - I - - 2 - - 2 -
Monommata /ongjseta(Muller) 3 I - l I - l 2 4 2 - 2 4 - 2 2 - 4 2 - - - l -

Scaridium longicaudum(Muller) - - - - l l - 2 - 6 5 - 2 - I 4 2 - - 3 - - - 2 

Family: Trichocercidae 
Trichocerca cy/indrica(Imhof) 3 4 2 3 - l 2 I 3 - - 2 2 6 5 - 2 - - 2 - - 2 -
T.simi/is(Wierzejski) - - l - - l 3 I - - 2 - - 4 3 I - - 2 - - - 3 -

Tporce /Ius( Gosse) 2 - - - I - l I - 4 2 3 3 - 2 - I - - - - 4 - 2 
T.e/ongata(Gosse) I 2 - I I - - 4 2 - - - 2 - - 2 - 2 3 - - - - I 

T.ral/us (O.F Mullen - - 2 - - - I - 3 2 3 2 - 2 2 - - - - 2 - - 3 -
T./angiseta(Schrank) 2 - 2 3 - I - I - - 3 - 3 2 4 2 6 - - 3 - 2 - I 

Trichocerca pus ilia (Lauterbom) - I 3 - - l - I - - 3 - - 2 I - - - - - - l - 3 

Family: Asplanchnidae 
Asplanclma priodonta Gosse 9 6 4 _..) 3 - I 7 8 14 23 28 32 24 - ..J..L.2.6 _ _13 20 18 28 14 16 20 12 

----
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Family: Synchaetidae 

Polyarthra vu{f(aris Carlin 3 2 2 4 3 6 2 3 II 4 3 14 4 14 6 16 9 4 10 8 12 14 8 6 

Family : Floscularidae 

Sinantherina socialis Bory de st. 14 16 - - 12 17 - 9 - 14 18 12 20 - 14 - 10 - - - 8 7 - 10 
Vincent 

S. spinosa(Thorpe) - - - - - - - - 7 6 12 30 - 12 6 12 - - 12 - - - 14 -
Family: Conochilidae 

Conochilus unicorn is Rousselet 7 4 - - 6 - 5 - - - 8 12 14 10 16 - 8 4 - - - - 6 -
Family: Hexarthridae 

Hexarthra mira(Hudson) 2 - - - - - I - - - - - - I - 2 - - - - 4 - 2 -
Family: Filiniidae 

Filinia camascela Myers 8 7 - - - - 4 - - - 8 - - - - 8 6 - - - - - - 10 

F.longiseta(Ehrenberg) 2 - 1 2 2 I - 1 - - - - - 4 - 3 - - 3 - 2 - - 4 

F.pejleri Hutchinson I - I I 4 I I I - - 3 2 2 - 2 - - 4 - 2 - - 3 -
F. opoliensis Zacharias - - 2 - I - I I 2 - - 3 3 - I - 2 - - - - 2 - -
Family : Testudinellidae 
Testudinella patina( Hermann) 3 - - 4 2 2 - 4 3 3 6 14 4 6 - 8 5 4 10 - 6 14 8 4 

T .greeni Koste 4 - - - 3 - - - - - - - - - - 3 - - - - - 2 - 3 
T. emarginula(Sten roos) - - - - - - - - - - - - - - - - - 2 - - 3 - - 4 

T. brevicaudata Y amammoto - - - - - - - - 3 - - - 2 - - - - - - 3 - - - -
Trochosphaera aequatorialis Semper - - - - - - - - - 4 6 - 10 - - - - - - - - - 6 -
Family: Philodinidae 
Rotaria neptunia(Ehrenberg) 3 - - I - - I - 2 - - 2 - 3 - - 2 - 3 - - - - 2 

Family: Epiphanidae 

Epiphanes sp. - - - - - - - - - - - - 3 2 - 4 2 - 3 - - - 4 2 

Species richness 47 31 28 43 44 43 46 55 37 35 46 41 48 55 51 47 50 23 33 28 27 34 45 54 
Abundance(ind/1) 164 86 56 82 127 94 92 135 140 /52 232 245 234 245 22 24 22 12 /5 /3 /6 173 23 23 

4 4 3 I 8 4 1 6 8 
Cladocera 

Family: Sididae 

Pseudosida bidentata Herrick 2 - - 2 I - - I - - 4 - - 2 3 - - - 2 - - - - -
Sida crystallina (O.F.Muller) - 4 - - 2 - I - - 3 4 - 6 - - 4 - - - - 3 - - 2 

Diaphanosoma excisum Sars 3 5 I 4 2 I I I 4 3 2 4 8 4 6 3 3 4 - 6 10 14 8 -
D. senegal Gauthier 2 I 2 3 2 I 3 2 3 3 2 3 4 2 3 2 2 - 4 2 - 3 - 4 

Family: Daphnidae 

Ceriodaplmia cornuta Sars - 3 - 2 I - 2 2 - - 4 4 6 3 2 3 - - 3 - 2 - - -
C.quadranf(Ula (O.F.Muller) - - - - 2 - - I - - - 3 - 2 - I - - 2 2 - - - -
Scapho/eberis kingi Sars 3 2 I 6 4 3 I 6 4 2 3 7 4 3 3 5 4 6 8 4 10 3 6 8 
Simocepha/us vetulus (O.F.Muller) 4 1 I 3 7 I 2 2 3 4 4 5 2 - 4 4 2 4 - 2 3 6 4 10 
S.serrulatus (Koch) I I 2 I I I 2 I 2 2 3 3 2 2 - 3 2 - 2 - 4 - - 4 
Family : Moinidae 

Moina micrura Kurz - - 4 7 - - 3 3 - - 8 7 8 - - 6 8 - - 10 8 - 6 -
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Moinodaphnia macleayi (King) I - - - - - - - - - - 2 2 - 2 - - - - - - I - 2 

Family : Bosminidae 

Bosmina longirostris (O.F.Muller) - - 6 7 - 4 - 8 - 14 19 24 - - - 14 17 - - 16 4 - - 10 

Bosminopsis deiters1 Richard - - 3 - 4 3 - - 2 12 16 19 - - 4 10 12 - 8 10 - - - 8 

Family : Macrothricidae 

Macrothrix goe!dit Richard 2 4 2 I 6 3 3 I - - 4 - 3 2 2 4 3 4 - - 2 - - 4 

M.laticornis (Jurine) I 2 I 3 2 I I 3 4 - - 3 2 3 2 I 2 - 3 - - 2 4 -
Grimaldina brazzai Richard - - - - 3 - - - - 2 3 - - 4 - - 2 - - - - - - -
flyocrvptus spinifer Herrick 2 - - 2 - - I 3 - - 8 4 - 3 2 2 - 2 - 4 - - 4 2 

Family: Chydoridae 
Pleuroxus simi/is Vavra 9 7 - - 3 - 2 - - - 4 3 8 10 7 - 4 - 3 - 6 - - 4 

Notalona g/obulosa (Daday) 3 - - 2 2 - 4 3 7 4 - 7 12 14 - 8 7 2 - 4 4 - 2 -
Alone!la exisa (Fischer) 4 - - 6 - 3 - 7 - - 3 4 - 5 8 - 6 - 10 12 5 7 5 8 

Chydorus sphaericus (O.F.Muller) 12 9 14 5 7 8 3 4 9 7 18 10 8 16 22 12 32 18 14 10 16 17 10 4 

C fcJviformis Birge - 2 - - I - - 3 - - 4 - - - 3 - - - - 2 - - - -
C. ova/is Kurz 3 - - - 2 I 2 2 - 4 - - - 2 - 2 - - I - - 2 - 3 

C. barroisi Richard 4 2 I 3 3 7 2 3 7 12 4 6 8 6 5 12 17 4 10 8 6 12 14 22 

C.reticulatus Daday - - - I - - - 2 - - - - - 4 2 - - - - I - - 2 -
Alana intermedia Sars 3 - 2 I I 3 - 3 4 3 - 2 4 3 - 2 4 - 3 - 2 2 - 2 

A.quadranRUlaris (O.F.Muller) 2 - 2 . I - - 3 3 - 3 3 2 4 - 3 2 3 - 4 2 2 3 - 4 

A.costata Sars - - 2 - I - 4 2 3 2 - 3 - 3 2 - 4 6 - 10 3 2 - 3 
A.rectangula Sars - - - 2 I - I - - - 2 - 2 - - - I - - - I - 2 -
A.guttata Sars - - - - - - - - - - - - - - 4 5 - - 4 - 2 - - 4 

Biapertura karua (King) 6 2 7 5 2 2 3 2 3 4 4 8 10 7 6 9 12 10 4 6 14 8 6 IS ' 

B.a.ffinis (Leydig) 3 - - I - 3 - 4 - - 2 - - 4 - 2 - - I - - - 2 -
Acroperus harpae (Baird) 3 - - 2 - 2 - I - 3 8 3 - 4 - 2 2 3 - 2 2 4 5 8 ! 

Camptocercus rectirostris Schoedler I - 2 - I I - 3 - - 3 2 2 I 2 - - 4 3 - 2 - - 4 

Ll!]l_digia acanthocercoides (Fischer) - - - - 2 I I - - - 4 - 4 - 3 - - - - 2 - - 2 -
Leydigiopsis sp. - - - 6 - 4 - - - - - - - - - - - - 2 - - - 3 -
Graptoleberis testudinaria (Fischer) - - - - - 3 - I - 2 I - 2 - 2 - - 3 - 4 2 2 - 4 

Oxyurella singalensis (Dadav) I - 2 I - I 3 I 2 - - 3 - 3 - 4 - - 6 - 10 3 2 6 
Kur;;ia lonf!.irostris (Dada}) - 2 I I 3 2 - I - 3 2 3 4 - 3 2 I - 3 - 2 - - 8 
Euryalona orienta/is (Daday) I - - 3 2 I 2 - - - 6 2 - 2 - - 4 2 - 3 - - 6 -
Dunhevedia serrata Dadav - - - - - - - 2 - 3 4 - - - - 2 - 2 - - 3 I 4 3 
Dadaya macrops (Daday) - - - - - - - - - - - - 8 6 - - - 4 6 - - 2 - 4 

Species richness 24 15 19 27 27 24 23 31 14 21 30 17 24 17 15 17 14 16 13 22 16 19 10 17 
Abundance(ind/1) 76 47 56 81 68 60 so 81 57 95 lS6 146 113 110 10 11 15 78 10 11 11 94 97 /6 

5 6 4 6 2 8 0 
Copepoda 
Meso cyclops sp. 7 9 6 14 12 8 9 7 32 28 16 52 38 27 22 53 59 12 16 20 48 34 52 38 

Helio diaptomus .1p. - 4 - - - 3 - 2 - - 6 7 16 7 5 12 10 6 - 4 14 8 7 -
.'l'auplius larvae - I - 2 - I - 2 4 3 3 4 8 10 12 7 12 10 8 - - 7 - ~-
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Species richness I 3 I 2 1 3 I 3 2 2 3 3 3 3 3 3 3 3 2 2 2 3 2 2 

Abundance(ind/1) 7 14 6 16 12 12 9 11 36 31 25 63 62 44 39 72 81 28 24 24 62 49 59 48 

Rhizopoda 
A reel/a discoides Ehrenberg - 3 - I 2 I 4 6 - - 4 3 2 - 3 13 2 - 6 4 10 - 7 12 

A.meJ<astoma Penard - - - - - - - - - - - - - - - - - 5 4 - 6 2 - 3 

A.dentata Ehrenbe~g - - - - - - - - - - - - - - - - - 3 6 - 8 - 3 -
A. vulgaris Ehrenberg - - - - - - - - - - - - - - - - - 2 3 3 - 4 2 -
Centropyxis hemisphaerica (Barnard) - - 4 2 - l 4 I - 3 - 4 4 3 2 I 2 4 - 8 5 4 - 4 

C.aculeata (Ehrenberg) 2 - 2 - - 2 3 - 4 - - - 2 I 3 3 I - - 3 - 6 4 -
C.arcelloides Penard - - - - - - - - - - - - - - - - - - 3 5 - - 5 2 

DiffluKia lebes Penard - I I - 2 I - I - - 3 - 4 2 2 I I 3 10 - 6 - 8 -
D. urceo/ata Carter 3 - 2 I 4 I - - - - 4 7 2 3 3 2 2 - 2 4 - - 4 -
D. ob/ong_a Ehrenberg - - - - - - - - - - - - - - - - - 4 2 2 4 7 - 4 

Euglypha ciliata Ehrenberg - 2 - - I - I I 6 2 - 4 - 2 - 3 2 3 - - 8 4 - 3 

Actinosphaerium eichhorni Ehrenbero I - 2 - - I - 2 3 3 2 3 I I 2 2 I - 2 3 - - 2 -
Species richness 3 3 5 3 4 6 4 5 3 3 4 5 6 6 6 7 7 7 9 8 7 6 8 6 

Abundance(ind/1) 6 6 II 4 9 7 I2 11 13 8 13 2I 15 12 15 25 II 24 38 32 47 27 35 28 

Ostracoda 
Cypricercus sp. - 3 - 4 3 2 - 2 6 8 16 9 - - 4 3 3 - 4 6 2 - 3 2 

Cyprissp. 6 8 4 - I 6 - 3 - 4 4 - 6 7 5 8 8 2 - 4 3 2 - 3 

Species richness I 2 I 1 2 2 - 2 I 2 2 I 1 1 2 2 2 I I 2 2 I 3 2 

Abundance(ind/1) 6 II 4 4 4 8 - 5 6 I2 20 9 6 7 9 II 11 2 4 /0 5 2 3 5 

~onchostraca sp. - I - - 2 - - I - 3 4 3 3 4 2 2 6 - 3 - 4 3 - 2 
- -

XLI 



Table:30 Monthly variations in population density of zooplankton in Ghorajan beel [Station II] 

ROTIFERA 1999 2000 2001 
Family: Brachionidae A s 0 N D J F M A M J J A s 0 N D J F \I A M J J 
Brachionus (alcatus Zacharias 8 4 - - 7 6 - 5 - 12 19 14 12 9 - 14 - - 10 - - - 12 6 
B.angularis Gosse - - 3 - - I - - 4 - - 3 2 - 3 - 2 - - 8 - - - -
B.bidentatus Anderson - - - - I - - 3 - 4 7 - - 4 - 2 - 3 - - - 2 - -
B.diversicornis(Daday) - 4 - - - - 2 - - 2 - 3 - - 3 - 2 - - - - - 2 -
B.quadridentatus(Hem1ann) 3 - - 2 2 - 4 I - 6 7 2 - 4 2 - 3 - - 2 3 - - -
B.ca/yci/lorus(Pallas) - - 3 - 5 4 - 2 - - - 6 7 - 6 4 - - 2 - - - 4 6 
B.caudatus(Barrois & Daday) - - 2 4 - - - 9 - 2 - - - 5 - 6 - - - - - 4 - -
B.forficu/a Wierzejski - - - - I - - 2 - 4 2 4 - - 4 - 2 1 - - 4 - - -
B.rubens Ehrenberg_ - - - - - - - - - 3 3 - 3 - - - 1 - - I - - 2 -
B.mirabilis(Daday) - - - - - - - - - - 2 3 - 2 - - 3 - - - 5 - - 2 

B.patulus(Muller) 3 2 2 I I I 2 I - 6 4 3 6 3 4 10 12 6 - - 4 12 14 -
B.patulus macracanthus(Daday) I - - - I - - I 6 - 3 2 3 6 - 4 6 - 3 - - 4 - 2 

Platyias quadricornis(Ehrenberg) 2 - I - 4 I 2 2 - 12 - 4 4 4 10 14 6 8 12 5 - 9 - 10 

Kerate/la coch/earis Gosse 4 3 - - 4 4 5 - 6 3 7 6 6 8 5 10 14 - 18 25 8 10 - 12 

K.czuadrata(Mulier) I - - - - 2 - 1 - 4 - - - - 3 4 - - - - - 5 4 -
K.lenzi Hauer 2 - - - - I - - 3 - - 3 - 3 4 - - - - - 2 - 4 -
K.tropica(Apstein) 2 - - - I - I - - 4 - - - 2 2 - - 4 - - 6 8 - 3 
K.procurva( Thorpe) - - - - - - - - 4 - 8 - 3 - - - 4 - - - - 2 - -
A nuraeopsis fissa( Gosse) - 2 - - 1 - I I 4 - 3 2 4 2 4 - 6 - - 2 8 6 - 4 

Family : Euchlanidae 

Euchlanis dilatata Ehrenberg 9 4 2 2 I I 5 3 - 6 7 8 - 3 8 6 4 14 22 18 10 12 8 15 

DiJ!}euch/ams profJ_mula(Gosse) 2 - - I - - - - 4 4 - 3 - 2 - I - - - 2 - 3 - -
Beauchampiella endactvlota(Gosse) 

Family : MYtilinidae 

Myti/ina ventra/is( Ehrenberg) I - 1 - - - 2 I 6 - 3 2 - 3 - 2 4 6 8 14 - - 4 3 
M. bisu/cata(Lucks) 2 - - - - - I - - 2 - I 2 - - - I - - - 2 3 - -
Family: Trichotridae 

Macrochaetus sericus (Thorpe) 2 - - 4 - - - I 5 3 - 3 2 3 - 4 2 - - 3 - 4 - 3 
Trichotria tetractis (Ehrenberg) I - - 4 - I 4 3 - - 2 4 - 2 2 - - 8 6 2 - - 4 
Family: Colurellidae 

Colurella obtusa(Gosse) I - 4 - - 2 - I - 3 - - 2 - I - - 2 - - 4 - 3 3 
C. uncinata( Muller) - - - 2 4 - - I - - I 2 - I - - 2 - - - - 2 - I 
Lepadella ova/is( Muller) 3 4 - - - I I - - 4 - 3 2 - 4 3 - - 6 3 - 3 - I 
Lepadella ova/is /arga (Sharma) I I - - I - - - 2 - 3 2 - 2 - - 3 - 4 - - 2 - -
L.pate/la(Muller) 4 - - 2 2 - - I 3 - - 2 - 2 - - 4 3 - 2 I I - -
L.heterostvla(Murray) - - - - I - - I - 2 - - - - 2 I - - - - - - 3 2 
L.ehrenberf!.i(Pert\') - - - I - - 2 - - - 3 - I 3 - - - - - I 2 - - I 
L.rhomboides( Gosse) - - - - I - I - 2 - 3 - - 2 - 3 - - 2 - 3 - -

-
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L.apsicora Myers - - - - - - - - - - - - - - - - I 2 - - 4 2 - -
Squatinel/a mutica - - I - - I 2 - 4 - 2 - - 3 - - 2 - 4 - - - 2 -

Family : Lecanidae 
Lecane curvicornis(Murray) 2 - - I - - - 2 - 4 3 4 - 3 - 2 I 6 - 4 - 3 2 -
L. unKUiata(Gosse) 3 - - 4 2 - I I - 5 6 3 2 4 6 - - - 8 - 3 - - 4 

L.ploenensis(Voigt) - I - - - 4 - I 2 - - 3 - I - 2 - - - 2 - 4 - 3 

L. hastata (Murrav) - - - I - - - - - 2 - - 2 - - - - - - 3 - - I -
L.ludwigi(Eckstein) I - - - 2 - - I - 2 - - - 2 - - 4 2 - - 4 6 - -
L.latera/is Sharma 
L.leontina(Tumer) 2 4 I - I 2 2 3 - 5 14 8 6 - 10 7 12 6 14 16 - 8 15 7 

L.papuana(Murray) - - - I - 4 - I 2 - - 4 - I - - 2 - - 3 2 - 4 -
L.luna(Muller) - - - - I - - - - - 3 2 3 - 2 - - - - - I - 3 -
L.pyriformis(Dadav) - - 4 - - - 2 - 3 - - - 2 I 3 2 - - I - - 2 2 -
L.quadridentata(Ehrenberg) 3 - - 2 4 - - 2 - 8 - 2 - 3 4 - - 6 - - 3 - - 4 

L.closterocerca(Schmarda) - 2 - - 2 - - I - - 2 4 2 I I - 2 4 3 3 2 4 2 

L. bulla( Gosse) 1 4 3 - 4 2 1 3 - 5 6 4 10 3 6 - 4 12 16 22 10 IS 8 6 ! 

L./unaris(Ehrenberg) - - 1 4 2 - 1 - 4 - - - 3 - - 2 - - - - 2 - - 3 

L.aculeata(Jakubski) - 4 - - - - 2 - - 2 3 3 - 2 1 - I - 2 - - - - I 

L. unguitata(Fadeev) 2 1 3 I 4 4 3 2 - 7 - 8 4 3 - 2 2 4 10 6 4 3 3 2 

L.hamata(Stokes) - I - - - 1 - - - - 4 2 - - 2 - - - - - 2 - - I 

L.thienemanni(Hauer) - - - - - - - 1 - 4 2 - 3 - - 2 - I - - - 2 - -
L.hornemanni(Ehrenberg) - - - - - - - 3 - 2 - - - 4 - - I - 2 - 4 - 2 -
L.stenroosi(Meissner) - - - - - - - - - - - - - - 2 - - - - - - I - -
L. ohioensis(Herrick) - - - - - - - - - - - - 3 - - 4 - 2 - 4 - 2 - -
L.decipiens(Murray) - - - - - 4 - - - 2 - 2 - 3 - - 2 - - I - - 1 -
L.inopinata(Harring & Mvers) - - - - - - - 3 - I - - - - - - 2 - - - - - - 2 

L.crepida(Harring) - - - - - - - - 2 - 1 - - - 1 - - - 2 - - - 4 -
Family : Notommatidae 
Cephalodellaforficula(Ehrenberg) 1 - - - I - 1 I - - 3 2 I I - - I 4 - 2 - 2 - 1 I 

Monommata /ongiseta(Muller) 3 1 - 2 - 1 - - 4 - - - 2 - 3 I - - - 2 I - - 2 

Scaridium lon,llicaudum(Muller) - - 1 - - I - - 3 5 - - I I - - 4 2 - - 2 2 - -
Family: Trichocercidae 
Trichocerca cyhndrica(lmhot) 3 2 - - I l - - 4 - - 2 - 3 - 2 2 - - - I - - -
T. simi/is(W ierzejsk i) - - 2 - I - I - - - 3 - I 2 - - - - - 4 - 2 - l 
T.pprcellus( Gosse) I - - 2 - 4 I 3 - 2 - 3 - 4 3 - 1 6 - - 3 3 - 2 

T.elongata(Gosse) - - 3 4 - - 2 - 2 2 - - - - 2 - - - - 2 - - - -
T.rattus (O.F. Muller) - - - I - - - 2 - - 4 3 2 - - I - - 4 - 2 3 l -
T.longiseta(Schrank) 2 2 - - l - 3 - - 3 - 2 - I I - 2 - - - - - - 2 
Trichocerca pusi/la (Lauterbom) - - - I - - - 2 - 4 - - - 2 - - - - 3 - - I I -
Family: Asplanchnidae 
Asplanchna priodonla Gosse 15 30 12 - 14 16 - 14 - 12 19 16 10 22 14 9 25 16 12 22 - IS 8 5 

Family: Synchaetidae 
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Polyarthra vulgaris Carlin 20 6 13 14 5 8 20 13 8 14 7 6 8 6 10 7 4 32 29 18 4 9 7 4 
Family : Floscularidae 

Sinantherina socia/is Bory de st. 12 - 14 - - - 9 - - 12 7 16 - 10 - 12 14 - - 18 10 - - -
Vincent 
S. spinosa(Thorpe) - - - - - - - - - 18 19 12 8 - 9 - 4 - 6 - - 12 6 -
Family: Conochilidae 

Conochilus unicornis Rousselet - - 4 - 6 8 - - - 14 8 - 7 - - - 10 22 - 14 - - 8 12 
Family: Hexarthridae 

Hexarthra mira( Hudson) - - - - I - - - - 2 - - - 2 - - - - I - - 4 - -
Family: Filiniidae 
Filinia camascela Myers 8 5 - - - - 6 - - - 4 - - 7 - - 4 - - - - - 6 -
F.lon~iseta(Ehrenberg) 3 - - - I I - 2 - 3 - 3 2 - 3 - 2 - I - 2 - - -
F.pejleri Hutchinson I - - I - - 4 3 4 - - 4 - 2 - - I 6 - 4 - - - I 
F.opo/iensis Zacharias I 2 - I - - - I - - 3 2 3 - - I - - - 3 2 4 - -
Family : Testudinellidae 
Testudinel/a patina( Hermann) 2 - 12 - - 4 - 10 8 6 4 8 7 4 6 10 8 20 - 14 9 6 8 5 
T.greeni Koste 2 - - - I - - - - - - - - - - 4 - - - - 2 - - -
T.emar~inu/a(Stenroos) - - - - - - - - - - - - - - - - - 8 - 10 4 - 2 3 
T.brevicaudata Yamammoto - - - - - - - - - - - - - I - - - - - - - I - -
Trochosphaera aecz_uatorialis Semper - - - - - - - - - 5 4 - 4 - - - - - - - - - 6 -
Family: Philodinidae 
Rotaria neptunia(Ehrenberg) 2 3 - - - I - - - 3 7 2 2 - 3 - - - - 2 - 4 2 5 
Family: Epiphanidae 
Epiphanes sp. - - - - - - - - - - - 2 4 - 6 8 - 4 6 - 3 2 - 2 
Species richness 41 23 22 25 36 30 30 43 24 48 41 52 41 50 40 33 47 30 28 37 38 46 35 41 
Abundance(ind/1) 142 92 92 63 92 92 93 116 97 242 222 220 161 175 16 16 20 22 21 26 14 215 16 15 

7 3 2 0 5 7 5 6 8 
Cladocera 

Family: Sididae 
Pseudosida bidentata Herrick 2 I - - I - - - - 2 3 - - 2 3 - - - - - - - - -
Sida crystal/ina (O.F.Muller) - - 3 4 - - I - - 2 - 2 I - - 2 - - - - - - 3 2 
Diaphanosoma exciswn Sars 3 4 - 2 3 - 5 6 - 4 6 3 4 3 8 - 4 - 6 16 - 6 10 8 
D.sene~a/ Gauthier 2 - I 2 I 4 - - 5 - 3 3 2 4 I 3 - 4 - - 2 3 6 4 
Family: Daphnidae 
Ceriodaphnia cornuta Sars - - 2 - I - - I - 6 9 4 4 - 3 I - - - 2 3 - 2 -
C.:!i_uadrangula (O.F.Muller) - 2 - - - I I - - - 3 - 2 - - - 3 - - - - 2 - I 
Scapholeberis kingt Sars 2 3 2 4 - 2 I I 4 4 9 6 7 4 6 9 4 10 - 3 2 - 4 6 
Simocephalus vetulus (O.F.Muller) I 2 I 4 3 I I 2 - 7 3 3 - 3 3 - 5 6 8 - 4 6 12 2 
S.serrulatus (Koch) I I I 2 2 I I I - - 4 2 2 2 - 3 2 2 4 - - 3 2 -
Familv : Moinidae 
Moina micmra Kurz - - 3 - - ? - 14 12 - 6 - 4 - 4 - - - - - 3 - - 4 
Moinodaplmia macleayi (King) - I - - - - - - 2 - - I - 3 2 - 2 - - - - I - -
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Family : Bosminidae 
Bosmina longirostris (O.F.Muller) - - \0 12 - 18 - 17 - 14 22 16 - - 16 IS 10 - 14 - - 8 - 12 
Bosminopsis deitersi Richard - - 3 - 4 4 - I6 - 8 6 12 - 4 8 IO 7 - - 4 5 - - 6 
Family : Macrothricidae 
Macrathrix g()eldii Richard 2 - - 4 3 I - I - 6 9 - 3 4 - 2 5 - - 4 - 3 - 2 
Mlaticornis (Jurine) I I - 3 - 2 3 4 4 - 3 2 2 I I - - - 2 - 3 - - I 
Grimaldina brazzai Richard - - - - 2 - - - - 4 - 2 - 2 - - - - - 3 2 - - -
Jlyocryptus spinifer Herrick 2 - - 2 I - - 2 - 4 3 3 - 3 - 4 2 6 - - 4 3 - -
Family: Chydoridae 
Pleuraxus simi/is Vavra 2 I - 2 - - 2 - - 7 4 4 - 3 4 - 3 10 6 - 4 3 - -
Nata/ana glabulosa (Daday) 3 - - I 2 II 4 3 5 - 6 3 14 8 6 IO 4 - 8 4 - - 6 4 I 

Alone /Ia exisa _(Fischer) 4 3 3 2 4 4 2 2 - - I2 8 2 4 3 6 7 - 12 6 - - 4 2 
Chydarus sphaericus(O.F.Muller) 3 2 I2 4 3 2 5 3 - 14 10 9 3 12 4 7 14 12 8 16 6 12 3 4 
Cfavifarmis Birge - - I - - I - 2 - - 3 2 I I - - 2 - - - I - - -
C. ova/is Kurz - I - - - I - - 4 - - I - - I - I - - 2 - - - I 
C.barroisi Richard 2 3 2 2 I 2 2 I - 6 3 4 4 3 3 - 6 5 4 - 3 6 - 4 
C.reticulatus Dadav I - - - - - - - 2 - - - - I - - - - 2 - - - I -
Alona intermedia Sars I - - 2 4 I - 2 - - 4 - 2 - - 3 - - - - - 2 - -
A.quadrangularis _{O.F.Muller) 2 - 3 2 4 2 - I - 4 3 4 - 3 - 2 2 - - - 3 - - I 
A.castata Sars - - - I - 2 - I - 2 - 3 3 2 - 2 - - 4 - 3 3 - 2 
A.rectang;ula Sars I - - I - - - 4 2 - - - 2 - - - - 4 - - - - 2 -
A.guttata Sars - - - - - - - - - - - - - 2 I - - - 3 - 2 - - I 
Biqpertura karua (King) 2 I 3 - 8 2 4 3 5 6 9 3 4 6 9 I2 4 8 18 - IO 6 - 4 
B.qffinis (Leydig) I - - - 2 - 2 2 - 2 - - 2 - 4 - 2 - - - - - 4 -
Acropents harpae_(Baird) 2 - - 2 - - - I - - 4 3 - - 3 - 2 - - 6 - 2 4 -
Camptocercus rectirostns Schoedler I 2 2 - - I 6 2 - 3 - 4 2 - - 3 - - - 14 - - 2 -
Leydigia acanthocercoides (Fischer) - - - - I 6 - - - 4 - 2 - 2 - - 4 - - - 2 - - 3 
Leydigiapsis sp. - - - 6 - - 8 - - - - - - - - - - - - - 2 - - -
Graptoleberis testudinaria (Fischer) - - - - I - I - - - 4 3 - - 2 I - - - - - 4 3 -
Oxyurella singa/ensis (Daday) 2 - I 2 2 - - 4 3 - 2 5 - 3 - - 2 - 2 - I - 2 3 
Kurzia longirastris (Dadav) I - l - - I 1 2 - 2 2 - 4 - - 3 - 3 - - - 2 - -
El!!}'alona orienta/is (Dadav) - - - - 4 2 - I - 3 - 2 - 2 - 2 - 4 - - 3 - - -
Dunhevedia serrata Daday - - - - - - - 4 - 6 - 3 - - - - 2 - - 2 - - - 2 
Dadaya macrops (Daday) - - - - - - - - - - - 9 - - - 4 - - 2 - - 4 - -
SjJ_ecies richness 24 15 18 22 22 24 18 28 /] 23 27 31 22 26 22 21 24 12 16 13 21 19 17 23 
Abundance(indfl) 44 28 54 66 57 74 50 103 48 120 155 131 74 87 95 10 99 74 /0 82 68 79 70 79 

7 3 
Copepoda 
Mesa cyclops sp. 18 60 II I7 6 9 5 I4 24 30 70 43 27 48 18 62 70 - 12 8 6 IO 3 4 
Helia diaptomus sp. 4 - 3 - - 2 3 - - 6 4 12 6 3 8 10 18 4 10 7 12 6 2 3 
Nauplius larvae 2 I - - 2 - I I - 3 2 8 10 7 6 8 5 - - 14 34 12 2 2 
Species richness 3 2 2 I 2 2 3 2 I 3 3 J 3 3 3 3 3 I l 3 3 3 3 3 

--
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Abundance(ind/1) 24 61 14 17 8 11 9 15 24 39 76 63 43 58 32 80 93 4 22 29 52 28 7 9 

Rhizopoda 
A reel/a discoides Ehrenberg 2 2 - I - 4 3 - - 4 4 - 3 14 4 2 13 - - 8 - 6 4 -
A.me~astoma Penard - - - - - - - - - - - - - - - - - 4 - - 8 - 6 4 

A. vulgaris Ehrenberg- - - - - - - - - - - - - - - - - - 2 3 - 5 4 - -

Centropyxis hemisphaerica (Barnard) - I 2 I - - 4 3 - 2 - 4 4 3 3 2 6 4 3 - - - 6 4 

C.aculeata (Ehrenberg) 3 - - 2 I 2 - - 2 - - 3 2 3 2 I 2 6 12 4 2 3 - 3 

C.arcel/oides Penard - - - - - - - - - - - - - - - - - - 2 2 - - 8 6 

Difflu~ia lebes Penard I - 2 - - I - - 3 4 - 2 8 10 7 6 5 18 24 12 6 4 10 -
D.urceolata Carter - 2 - - - 2 - I - 2 - - 4 2 4 3 3 10 8 7 - 5 2 3 
D.oblonga Ehrenberg - - - - - - - - - - - - - - - - - - 4 6 2 3 - 5 
Euglypha ciliata Ehrenberg - I - - 2 - - - - - 2 - 2 2 I 3 2 - 14 6 - 4 - 2 

Actinosphaerium eichhorni Ehrenberg 3 - - 2 - - - 4 3 - - 4 3 2 3 8 4 2 - 4 3 2 - -
Species richness 4 4 2 4 2 4 2 3 3 4 2 4 7 7 7 7 7 7 8 8 6 8 6 7 

Abundance(ind/1) 9 6 4 6 13 9 7 8 8 10 6 13 26 36 24 25 35 40 70 49 26 31 36 26 

Ostracoda 
Cypricercus sp, 3 4 - - - 4 I - 3 4 2 6 2 2 6 3 2 - - 4 - 3 4 -
Cyprissp. - - 3 - - 2 - 4 - - - 3 1 2 2 4 I - 2 - 1 - 2 -
Species richness I I I - - 2 1 I I 1 1 2 2 2 2 2 2 - 1 1 1 1 2 -
Abundance(ind/1) 3 4 3 - - 6 I 4 3 4 2 9 3 4 8 7 3 - 2 4 1 3 6 -
Ccmchostraca sp. ___ ...;: __ 2 - --= - - - - I - - 3_ 4 2 3 2 I 4 - - - 2 - - I 

--- ---
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Table: 61 Multiple Regression (R/ and R/) of Net Plankton in Deepor heel 

Step-wise regression Station I Station II 

(X1- X1s) R2=0.696152 R2=0.723027 

(X1- X15) R2=0.549806 R2=o. 709872 

<X1- X14> R2=0.549748 R2=0.457652 

(X1- X1J) R2=0.547304 R2=0.379506 

<X1- X12> R2=0.448066 R2=0.376546 

<X1- X11> R2=0.43344 R2=0.373532 

(X1- X1o) R2=0.161424 R2=0.367951 

(X1- Xg) R2=0.160849 R2=0.362092 

(X1- Xs) R2=0.160512 R2=0.361437 

(X1- X7) R2=0.16017 R2=0.354245 

(X1- Xs) R2=0.112759 R2=0.334983 

(X1- Xs) R2=0.108582 R2=0.314565 

(X1- X4) R2=0.102065 R2=0.072094 

(X1- X3) R2=0.055545 R2=0.06657 

(X1- X2) R2=0.048215 R2=o.osss12 

Table: 62 Multiple Regression (R/ and R/) of Net plankton in 
Ghorajan beel 

Step-wise regression Station I Station II 

(X1- X1s) R2=0.822773 R2=0.778657 

<X1- X15) R2=0.817147 R2=0.776905 

<X1- X14> R2=0.815328 R2=0.764068 

(X1- X1J) R2=0.804697 R2=0.747739 

<X1- X12> R2=0.732793 R2=0.643556 

<X1- X11> R2=0.71359 R2=0.611116 

(X1- X10) R2=0.713112 R2=0.553185 

(X1- Xg) R2=0.712835 R2=0.552975 

(X1- Xs) R2=0.69619 R2=0.482191 

(X1- X7) R2=0.653152 R2=0.360873 

(X1- Xs) R2=0.649769 R2=0.339052 

(X1- Xs) R2=0.645848 R2=0.3348 

(X1- X4) R2=0.255945 R2=0.114817 

(X1- X3) R2=0.249869 R2=0.067414 

(X1- X2) R2=0.238374 R2=0.057253 
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ZOOPLANKTON 

The zooplankton of both the beels included six major groups namely. 
Rotifera. Cladocera, Copepoda. Rhimpoda. Ostracoda and Conchoslraca. Of these. 
Rotifera showed qualitative abundance in their species composition and indicated 

@pecies at station I anct;C7'j>pecies at station II (Fig.-126) with spectrum of domi­
nance as Rotifera > Cladotera (48 species at station I; 43 species at station II)> 
Rhizopoda ( 12 species at station (i I species at station II)> Copepoda ( 3 species at 
both the stations) > Ostracoda (2 species at both the stations) > Conchostraca ( 1 
species at both the stations) in Deepor beel. 149 zooplankton taxa were identified 
from Deepor bee!, which observed 149 species at station I and 14 7 species at station 
II. Zooplankton comprised an important component, which ranged between 1 72-
565 (361.0 ± 103 .0) ind/1 at station I an~ .. -"' 2 (256.0 ± 71.0) ind/1 at station II of 
net plankton in Deepor bee! (Tabh~(~7 !3-. _2Jfaiid significantly influenced their 
monthly abundance (r

1
= 0.501, p<.05; rz=~ 0.584, p<.Ol). However, ANOVA showed 

no significant differences between the months (F
1 23 

= 2.413, p>.001) as well as 
between the stations (F

1 1 ' =4.673, p>.OOI) in first and second year (F
1 11 =0.036. 

p>.OOI between months; 1~, 1 , = 0.004. p>.OOl between stations). Its den's-ity exhib­
ited a slightly ditTerent sea~onal trend during the study period. However. January 
and May was found zooplankton with peak density of 565 ind/1 at station J and 382 
ind/1 at station II. Relatively low zooplankton density wasooseived dunng monsoon 
season at station I. Most of the time, total zooplankton density showed a consider­
able temporal variation in both the years. Relatively low density of zooplankton wa~ 
occurred from July to early November in the first year. only interrupted by the sud­
den peak in October at station I. It exhibited bimodal pattern of distribution. which 
showed a primary maxima during winter (December-January) and secondary maxima 
during summer season (July). Zooplankton exhibited significant positive correla­
tions with Rotifera (r1= 0.843, p<.001; r

2
= 0.787, p<.001 ), Cladocera (r1= 0.818, 

p<.001; r
2
= 0.892, p<.001), Copepoda (r

1
= 0.427, p<.05), Rhizopoda (r

1
= 0.597, 

p<.Ol; r2= 0.762,p<.001) and Ostracoda (r
1
= 0.443,p<.05) in this bee!. In addition, 

they exhibited significant positive relationships with magnesium (r
1
= 0.423. p<.05) 

at station I and inversely correlated with water temperature (r1= -0.465, p<.OS) at 
station I in this beel. Species diversity using Shannan's index ranged between 2.532-
3.634 (3.264 ±0.3) and 2.215-3.869 (3.234 ±0.35) at station I and II respectively in 
Deepor heel. while using Menhinick's index it fluctuated between 2.003-3.977 (3.316 
±0.5) and 2.092-4.373 (3.372 ±0.6) at station I and station II respectively (Tables 43 
and 44). Dominance of zooplankton ranged between 0.069-0.236 (0.16R ±0.04) and 
0.085-0.284 (0.163 ±0.04) at station I and II respectively (Tables 45 and 46). In 
addition, evenness showed the ranges 0.853-0.956 (0.891 ±0.03) at station I and 
0.876-0.984 (0.939 ±0.03) at station II ofDeepor bee! (Tables 47 and 48). 

(. 
On the other hand, Ghorajan bee! registered_[Z~cies at both stations of 

Rotifera (~12J) with spectrum of dominance as Rotifera > Cladocera ( 42 species 
at station I, 4 2 species at station II) > Rhizopoda ( 12 species at station I, 11 species 
at station II) > Copepoda (3 species at both the stations)> Ostracoda (2species at 
both the stations)> Conchostraca (1 species at both the stations). Zooplankton also 
comprised an important component of net plankton in Ghorajan beel, abundance 
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Table: 31 Abundance of Zooplankton, Phytoplankton and Net plankton of Deepor beel (Station I) 

1999 2000 2001 
Al' SE oc NO DE JA FE M AP M JU JUL AU SE oc NO DE JA FE M AP M JU Jll RAN MEAN 
G p T v c N B AR R AY N G p T v c N B AR R AY N L GE +SD 

Zooplankto 250 244 208 323 361 392 420 255 172 307 351 332 418 485 483 489 523 565 195 368 359 358 378 432 172- 361.0 
n 565 ±103.0 
Phytoplankt 412 323 267 272 276 287 306 455 682 307 219 294 315 282 258 333 347 275 310 347 610 539 230 270 219- 342.0 
on 682 +115.0 
Net 662 567 475 595 637 679 726 710 854 614 570 626 733 767 741 822 870 840 505 715 969 897 608 702 475- 703.0 
Plankton .f - 969 ±124.0 - L______ L_ -- L__ L__ . -- .. - -

Table: 32 Abundance of Zooplankton, Phytoplankton and Net plankton of Deepor beel (Station II) 

1999 2000 2001 
At: SE oc NO DE JA FE M AP M Jll JU AU SE oc NO DE JA FE M AP MAY JU Jll RAN MEAN 
G p T v c N B AR R AY N L G p T v c N B AR R N L GE +SD 

Zooplankto 192 183 146 160 182 189 159 249 175 197 297 327 300 326 268 319 331 332 206 269 332 382 318 306 146- 256.0± 
n 382 71.0 
Phytop1ankt 412 340 332 271 291 319 329 425 668 331 281 334 221 328 328 324 299 324 331 332 650 654 222 363 221- 362.0 
on 668 +120.0 
Net 604 523 478 431 473 508 488 674 843 528 578 661 521 654 596 643 630 656 537 601 982 1036 540 669 431- 618.0 
Plankton 

-L.....---- - 1036 ±146.5 
--
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Table: 33 Abundance of Zooplankton, Phytoplankton and Net plankton of Ghorajan beel (Station I) 

1999 2000 2001 
All SE: oc NO DE: JA FE: M AP M J(j J(J All SE oc NO DE JAN FE M APR MAY J[l J(j RAN MEA 
G p T v c N 8 AR R AY N L G p T v c 8 AR N L GE N 

+SD 
Zooplankto 259 165 133 187 222 181 163 244 252 301 450 487 443 432 394 480 486 253 333 322 407 349 433 483 133- 327.0 
n 487 ±117. 

0 
Phytoplankt 392 283 298 254 248 293 251 249 576 313 239 278 270 282 275 220 246 255 238 281 727 697 256 267 220- 320.0 
on 727 ±137. 

0 
Net 651 448 431 441 470 474 414 493 828 614 689 765 713 714 669 700 732 508 571 603 1134 1046 689 750 414- 647.0 
Plankton 1134 ±179. 

-- - ~ 
0 

Table: 34 Abundance of Zooplankton, Phytoplankton and Net plankton of Ghorajan beel (Station II) 

1999 2000 2001 
All SE oc NO DE .JA FE M AP M JlJ Jll All SE oc NO DE JA FEB M APR MAY Jtr JLJ RAN MEA I 

G p T v c N 8 AR R AY N L G p T v c N AR N L GE N 
±SD 

Zooplankto 222 193 167 152 160 192 160 247 180 415 464 440 309 363 328 383 436 338 412 431 294 356 285 273 152- 300.0 
n 464 ±102. 

0 
Phytoplankt 255 195 212 235 200 167 175 157 318 145 138 204 188 234 200 174 220 240 194 250 486 449 130 172 130- 222.0 
on 486 +85.0 
Net 477 388 379 387 360 359 335 404 498 560 602 644 497 597 528 557 656 578 606 681 780 804 415 445 335- 522.0 
Plankton 804 ±130. 

0 
--- -- ----- ·--~- ·-~ 
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ranged between 133-487 (327.0 ±117.0) ind/1 at station I and between 152-464 (300.0 
± 1 02.0) ind/1 at station II (Tables ~9 & 30.) and was positively correlated with net 
plankton (r

1
= 0.647. p<.Ol: r%-76, p<.001 ). This study depicted a bimodal pattern 

of zooplankton abundance. with a peak during summer (July), and another a maxima 
during winter (November-December) in this beel. The present observations regis­
tered inverse correlations between zooplankton vs. transparency (r1 = -0.513, p<.O I: 
r

2
= -0.404, p<.05) in this beel. They exhibited significant positive correlations with 

Rotifera (r
1
= 0.958, p<.OOI: r

2
= 0.933. p<.OOl), Cladocera (r

1
= 0.919, p<.OOI: r,= 

0.808, p<.OOl), Copepoda (r
1
= 0.859, p<.OOI; r

2
= 0.599, p<.Ol)), Rhizopoda (r

1
= 

0.472,p<.05; r
2 
= 0.576,p<.01) and Ostracoda (r

1 
= 0.439,p<.05) in this beel. Zoop­

lankton registered significant correlations with total alkalinity (r
1 
= 0.524, p<.O 1; r2 = 

0.558,p<.Ol), phosphate (r
1
= 0.45,p<.05; r

2
= 0.413,p<.05), BOD (r

1
= 0.612,p<.01 ), 

specific conductivity (r
2
= 0.428,p<.05), total hardness (r

2
= 0.525,p<.Ol), calcium ( 

r
2
= 0.472,p<.05), magnesium (r

2
= 0.419,p<.05) and phosphate (r2= 0.413, p<.05) 

in this beel. However, ANOVA showed significant differences between the months 
(F

1 
J] = 4.35, p>.001) as well as between the stations (F

1 21 
= 6.69, p>.OOI) in first 

and -In second year, it exhibited significant differences between the months (F
1 

_ _, 1 

=10.24, p>.OOI) and no significant differences between the stations (F
1
.2:, = 0.198, 

p>.OOl ). In Ghorajan beel, species diversity ranged between 3.007-3.978 (3.458 ±0.15) 
at station I and 2.943-3.784 (3.344 ±0.22) at station II using Shannan's index and it 
fluctuated between 3.015-4.536 (3.525 ±0.4) at station I and 2.919-4.002 (3.348 
±0.3) using Menhinick's index (Tables 49 and 50). Dominance of zooplankton fluc­
tuated between 0.123-0.25 I (0. I 84 ±0.03) at station I and 0.135-0.297 (0.197 ±0.03) 
at station II (Tables 51 and 52). On the other hand, evenness of this beel showed 
ranges 0.895-0.976 (0.924 ±0.02) at station I and 0.886-0.987 (0.927 ±0.02) at sta­
tion II (Tables 53 and 54). 

The numerical abundance of Rotifera was apparently high; it ranged be­
tween 94-265 (183 .0 ±55.0) ind/1 at station I and 62-187 ( 117.0 ±36.0) ind/1 at sta­
tion II in Deepor beel (Fig.-128). ANOVA showed significant differences between 
the stations (F 1 J 1 = 5 .318, p> .001) and no significant differences between the months 
(F 1_ n = 1.509, p>.OOl) in first year and in second year, it exhibited no significant 
ditlerences between the months (F

123 
= 1.81. p>.OOl) and between the stations ( l\ 

2, = 0.84, p>.001). The beel registered species diversity ofRotifera using Shannon·s 
index was 2.528-3.594 (3.208 ±0.3) at station I and 2.585-3.657 (3.224 ±0.25) at 
station II. While using Menhinick's index ranged between 1.617-3.899 (3. I 17 ±0.6) 
at station I and between 1.94-4.545 (3.346 ±0. 7) at station II. Among various docu­
mented species of rotifers Lecane leontina (47 ind/1) achieved highly pronounced 
peak during March in the second year followed by Euchlanis dilatata ( 42 ind/l) 
during December in the first year; Brachionus calyc[florus ( 42 ind/1) during April in 
the second year; Testudinella patina (38 ind/1), during March in the second year; 
Brachionus falcatus (32 ind/1) in the second year at station I. On the other hand, 
Asplanchna priodonta (22 ind/l) attained peak during July in the second year fol­
lowed by lecane leontina ( 18 ind/1) during April in the second year; Euchlanis dilatata 
(17 ind/1) during July in the second year; Brachionusfalcatus (16 ind/1) at station II 
in Deepor beel. The dominant component contributed significantly to net plankton 
(r

1
=0.456, p<.05: r,= 0.56, p<.O I) and zooplankton (r

1
= 0.843. p<.OO 1; r,= 0. 787, 
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p<.OO 1 ). It depicted significant positive relationships with Cladocera (r,= 0.597, p<.O I; 
r

2
= 0.502. p<.O l) and Rhizopoda (q = 0.426. p<.05; r

2
= 0.668, p<.OO I) and also with 

phosphate (r
2
= 0.57, p<.Ol) and inversely correlated with water temperature (r,--

0.415, p<.05), free carbon dioxide (r
2
= 0.57, p<.01) and silicate (r2= 0.417, p<.05) in 

this bee!. During the course of study, Berger-parker's index of dominance registered 
0.075-0.206 (0.124 ±0.04) at station I and 0.071-0.183 (0.114 ±0.03) at station II in 
Deepor bee!. Evenness of rotifers using E 1 ranged between 0.81-0.919 (0.867 ±0.03) 
at station I and 0.864 -0.94 7 (0. 911 ±0.02) at station II of Deepor bee!. 

On the other hand, Ghorajan beel registered Rotifera abundance 56-245 ( 166.0 
±60.0) ind/1 at station I and @'::267 ind/1 ( 159.0 ±56.0) at station II (Fig.-129), which 
contributed significantly to net plankton (r,= 0.474,p<.05; r1=0.751,p<.001) and 
zooplankton (r,= 0.958, p<.OOI; r

2
= 0.933, p<.OOl). ANOVA showed significant 

differences between the stations (F, 
21 

=5.838, p>.OOl) and insignificant differences 
between the months (F

11 
?J = 2.485, ·p>.OOl) in first year and in second year, they 

exhibited insignificant differences both between the months (Fu 1 = 2.485, p>.OOI) 
and between the stations (F

1 23 
= 0.688, p>.OOl). Ghorajan bee! exhibited species 

diversity ofrotifers using Shannon's index 2.851-3.679 (3.301 ±0.2) at station I and 
2.647-3.628 (3.194 ±0.26) at station II. While using Menhinick 's index it ranged 
between 2.091-4.796 (3.319 ±0.8) at station I and 1.909-3.992 (2.979 ±0.5) at sta­
tion II. Sinantherina ~pinosa (30 ind/1) achieved maximum density during July in 
the first year followed by Asplanchna priodunfa (28 ind/1) during July in the same 
year; Euchlanis dilatata (28 ind/1) during July in the second year and Brachionus 
falcatus (20 ind/1) during April in the second year at station L while Polyarthra 
vulgaris (32 ind/1) attained peak during January in the second year followed by 
Asplanchna priodonta (30 ind/l) during September in the first year, Lecane bulla (22 
ind/1) during March in the second year and Euchlanis dilatata (22 ind/l) during Feb­
ruary in the second year at station II in Ghorajan beel. It depicted significant positive 
relationships with free carbon dioxide (r,= 0.425, p<.05), total alkalinity (r

1
= 0.48, 

p<.05) and BOD (r,= 0.586, p<.Ol) in this heel. Berger-Parker's index of domi­
nance ranged between 0.08-0.208 (0.124 ±0.04) at station I and 0.068-0.326 (0.125 
±0.06) at station II in Ghorajan bee!. The heel exhibited evenness using E I ranged 
between 0.853-0.969 (0.894 ±0.02) at station I and 0.855-0.925 (0.892 J::0.027) at 

station II. 

In the present investigation, cladocerans comprised another important com­
ponent of zooplankton in Deepor heel. The quantitative abundance of Cladocera 
ranged between 29-195 ind/1 (104.0 ±43.0) at station I this heel, while station Il 
recorded 44-134 ind/1 (82.0 ±28.0) (Fig.-132). They, however, depicted a multimodal 
annual pattern and recorded lowest abundance in April in the tirst year but maxi­
mum cladocerans density was noticed during January in the second year with a sec­
ondary maxima in November in the second year followed by a tertiary maxima dur­
ing January in the first year at station I, while this group showed minimum density in 
April in the first year. On the other hand, station II depicted peak density in May in 
the second year with secondary maxima in July in the first year and a minimum 
density in February in the second year. Cladocera had their peak during February in 
the first year when they were represented by 40 species but number of species was 
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Table: 35 Correlation co-efficient (r1) between abiotic and biotic factors of Deepor beel (station I) 

Water pH Transp Sp. Dissolv Free Total Total Calciu Magne Chlori Phosp Sulpha 1\itrate Silicate BOD Sodiu Potassi 
temper arency conduc ed carbon alkalin hardoe m sium de hate te m urn 
ature tivity oxygen dioxide ity ss 

Net plankton -0.193 0.089 0.127 0.027 -0.008 0.096 0.027 0.128 0.108 0.071 -0.172 0.226 -0.181 -0.227 -0.166 0.289 -0.153 -0.176 
Phytoplankton 0.211 -0.119 0.206 0.182 -0.054 0.237 -0.002 0.107 0.289 -0.305 0.117 0.029 -0.229 -0.062 -0.286 0.309 -0.158 -0.247 

Chlorophyta 0.212 -0.193 0.165 0.173 -0.053 0.238 -0.003 0.021 0.192 -0.267 0.064 0.203 -0.128 -0.057 -0.253 0.243 -0.191 -0.199 
Bacillariophyta 0.263 0.023 0.164 0.306 -0.059 0.193 0.081 0.273 0.419* -0.264 0.184 -0.142 -0.17 -0 098 -0.251 0.288 -0.141 -0.214 

Cyanophyta 0.168 -0.004 0.115 0.244 0.122 0.304 -0.15 0.254 0.397 -0.416* 0.458* -0.187 -0.317 -0.138 -0.439* 0.454* -0.233 -0.455* 

Euglenophvta 0.32 0.067 0.071 0.367 -0.205 0.026 0.057 0.217 0.338 -0.18 0.215 -0.315 -0.355 -0.013 -0.124 0.048 -0.146 -0.074 
Dinopbyta -0.141 -0.3\2 0.304 -0.431 * 0.009 0.069 0.\11 -0.214 -0.151 -0.066 - -0.033 0.196 0.196 0.092 0.156 0.204 0.073 

0.563!1 
Chrysophyta 0.245 -0.037 0.126 0.271 -0.408* 0.024 -0.171 0.061 0.068 -0.043 0.123 0.226 -0.313 -0.201 -0.14 -0.116 -0.174 -0.086 

Zooplankton -0.465* 0.238 -0.076 -0.169 0.049 -0.148 0.036 0.011 -0.193 0.423* -0.336 0.243 0.038 -0.199 0.119 0.003 -0.006 0.054 

Rotifera -0.415* 0.301 0.139 -0.205 0.065 -0.075 0.006 0.1 -0.147 0.384 -0.277 -0.041 -0.167 -0.257 0.158 -0.003 0.112 0.042 
Cladocera - 0.185 0.102 -0.3 0.06 -0.182 -0.077 -0.095 -0.224 0.347 -0.077 0.028 0.249 -0.139 0.065 -0.079 0.061 -0.043 

0.691c0 

Copepoda 0.266 0.003 -0.448* 0.274 -0.089 -0.027 0.235 0.036 -0.019 0.253 -0.284 0.679© -0.034 0.022 -0.005 0.106 -0.302 0.141 
Rhizopoda -0.115 -0.091 -0.169 -0.197 -0.068 -0.126 0.038 -0.261 -0.215 -0.036 - 0.521 !1 0.279 -0 065 0.141 -0.105 0.092 0.211 

I ~ ---- -
0.569!1 

Level of Significance: p*<.OS; p~<.Ol; p©<.OOl 

- - -- - -- ~- ... ~-- ----,---------~:::_--

Water pH Transp Sp. Dissolv Free Total Total Calciu Magne Chlori Phosp Sulpha Nitrate Silicate BOD Sodium Potassi 
temper arency conduc ed carbon alkalin hardne m sium de hate te urn 
ature tivitv oxveen dioxide ity ss 

Net plankton 0.068 0.123 0.083 -0.226 0.052 0.062 -0.003 0.207 0.087 -0.024 0.188 0.423* -0.093 0.116 0.157 0.138 -0.018 -0.162 
Phytoplankton 0.177 0.024 0.129 0.322 -0.153 0.368 0.149 0.004 0.334 0.043 -0.309 0.033 0.421 * -0 036 -0.064 0.207 -0.148 0.096 
Chlorophyta 0.122 -0.203 0.067 0.428* -0.092 -0.149 0.233 0.141 -0 023 -0.142 0.136 -0.327 -0.172 -0.166 0.125 0.332 0.207 -0.112 
Bacillariophvta -0.()92 0.163 0.243 0.101 0.115 0.262 0.139 0.296 0.208 0.321 0.008 0.162 0.263 0.041 -0.039 0.426* 0.172 -0.097 
Cyanophyta 0.147 -0.028 0.462* 0.409* 0.262 0.107 -0.042 0.122 -0.146 0.136 -0.182 0.278 0.176 -0.129 0.267 0.137 -0.062 0.242 

Ell_glenoph}ta 0.325 0.283 -0.086 0.096 0.073 -0.008 -0.048 0.087 -0.032 0.203 0.326 -0.126 -0.042 -0.202 0028 -0.204 0.028 0.329 
Dinophyta -0.121 0.188 0.157 0.238 0.164 0.372 0.163 -0.143 0.327 0.197 -0.131 -0.162 0.232 0.109 -0.122 0.043 -0.156 0.203 
Chrysophyta 0.309 0.046 0.202 0.124 0.006 0.168 0.216 0.023 0.202 -0.148 0.148 0.261 0.149 0.223 -0.056 -0.191 0.032 0.126 
Zooplankton 0.059 -0.022 -0.399 0.179 -0.086 -0 076 0.231 0.007 -0.077 0.122 -0.359 0.338 0.317 -0.212 -0.344 0.199 0.167 0.245 
Rotifera 0.127 0.093 -0.404 0.277 -0.167 -0.57 t\ -0.043 -0.162 -0.155 -0.156 -0.233 0.57!1 0.341 -0.299 -0.417* -0.151 0.029 -0.056 
Cladocera 0.063 0.124 0.052 -0.306 0.261 0.207 0.122 0.366 0.128 0.269 0.129 0.361 -0.163 0.268 0.178 0.007 -0.146 0.117 
Copepoda 0.159 -0.193 0.166 0.317 0.152 -0.142 0.294 0.152 0.241 -0.126 0.062 -0.146 0.209 -0.176 -0.202 -0.112 0271 -0.232 
Rhizopoda -0.092 0.322 -0.029 0.052 -0.193 -0.097 -0.056 -0 102 0.067 0.008 -0.103 0.203 -0.122 0.047 -0 066 0.223 -0.133 0.006 

Level of Significance: p*<.OS; p~<.Ol; p©<.OOl 
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Table: 37 Correlation co-efficient (r1) between abiotic and biotic factors of Ghorajan beel (station I) 

Water pH Transp Sp. Dissolv Free Total Total Calciu ~lagne Chlori Phosp Sulpha Nitrate Silicate BOD Sodiu Potassi 
temper arency ron due ed carbon alkalin hardne m sium de hate te m urn 
ature tivity oxygen dioxide it)' ss 

Net plankton 0.287 -0.165 -0.358 0.423* 0.033 0.373 0.596A 0.385 0.409* 0.306 -0.05 0.5178 -0.008 0.019 0.476* 0.375 0.183 -0.2 
Phytoplankton 0.308 0.013 -0.032 0.289 -0.151 0.109 0.335 0.189 0.271 0.088 -0.019 0.294 -0.143 0.016 -0.168 -0.034 0.049 -0.146 I 

Chlorophyta 0.305 -0.012 -0.033 0.392 -0.166 0.087 0.289 0.147 0.241 0.056 -0.009 0.222 -0.127 0.05 -0.071 -0.032 0.131 -0.092 

Bacillariophyta 0.189 0.219 0.102 0.195 -0.185 -0.315 0.113 0.119 0.033 0.159 0.277 -0.151 -0.079 0.109 -0.158 -0.165 -0.026 0.163 
Cyanophyta 0.203 -0.028 -0.021 0.299 0.003 0.182 0.226 0.116 0.218 -0.001 0.014 0.184 -0.114 -0.07 -0.298 0.018 -0.051 -0.2 I 

Euglenophyta 0.101 0.044 -0.082 0.431 * -0.209 -0.053 0.269 0.391 0.382 0.291 -0.167 0.5958 -0.204 -0.188 -0.192 -0.013 -0.072 -0.104 I 

Dinophyta 0.287 -0.077 -0.138 0.22 -0.051 0.457* 0.495* 0.184 0.273 0.099 -0.321 0.729© -0.04 7 -0.001 -0.119 0.042 -0.09 -0.465* 

Chrysophyta 0.055 0.205 0.093 0.401 -0.231 -0.145 0.171 0.402 0.412* 0.059 0.039 0.095 -0.187 -0.232 -0.117 0.082 0.131 0.328 

Zooplankton 0.079 -0.271 - 0.305 0.227 0.279 0.5248 0.371 0.31 0.366 -0.054 0.45* 0.155 0.011 0.206 0.6128 0.223 -0.137 
0.513t. 

Rotifera 0.128 -0.186 - 0.219 0.229 0.425* 0.48* 0.274 0.271 0.225 -0.073 0.357 0.158 0.008 0.049 0.586A 0.105 -0.121 
0.5748 

Cladocera 0.05 I -0.355 -0.489* 0.295 0.179 0.383 0.478* 0.437* 0.263 0.495* 0.005 0.349 0.155 0.169 0.129 0.5628 0.347 -0.013 
Copepoda -0.103 -0.338 -0.279 0.261 0.331 0.459* 0.418* 0.223 0.23 0.269 -0.087 0.439* 0.15<! -0.172 -0.261 0.5711'. 0.222 -0.271 

Rhizopoda 0.109 -0.002 -0.317 0.493* -0.072 0.17§__ 0.452* 0.5148 0.408* 0.5041'. -0.023 0.843© -0.094 -0.205 -0.119 '--~- 0.089 
-

-0.262 

Level ofSignificance: p*<.OS; p~<.Ol; p©<.OOl 

1 ame: -'lt Lorreianon co-enicieni \r2J oeiWeen amonc ana monc Iactors ottJnoraJ an oeea \STanon HJ 
Water pH Transp Sp. Dissolv Free Total Total Calciu Magne Chlori Phospha Sulpha Nitrate Silicate BOD Sodiu Potas 
temper arency conduc ed carbon alkalin hardne m sium de te te m sium 
ature tivi_t! oxyeen dioxide ity ss 

Net plankton 0.308 -0.263 -0.107 0.362 0.165 0.461* 0.416* 0.372 0.312 -0.052 0.272 0.432* -0009 0.025 0.396 -0092 0.142 -
0.153 

Phytoplankton 0.106 -0.223 0.163 0.428* -0.124 0.029 0.267 0.229 0.242 0.046 -0.168 0.348 0.162 0.143 0.232 0.097 0.147 0.346 

Chlorophyta 0.068 0.172 0.126 0.293 -0.036 0.062 0.432* 0.116 0.176 0.142 -0.263 0.243 -0.062 0.124 -0.163 0.036 0.142 -
0.082 

Bacillariophyta 0.172 -0.093 0.163 0.176 0.166 -0.326 0.164 0.328 0.214 0.062 0.241 0.164 -0.073 0.106 -0.283 -0.083 -0 053 0.129 
Cyanophyta 0.324 0.074 -0.092 0.246 -0.177 0.242 0.249 0.125 0.411 * 0.054 -0.046 0.386 0.127 0.067 0.204 -0.029 -0.124 0.237 

Euglenophyta 0.073 -0.142 0.238 0.169 -0.107 0.246 0.158 0.328 0.092 -0.128 0.327 0.276 -0.065 0.076 0.152 0.076 0.226 0.206 

Dinophyta 0.166 -0.029 -0.174 0.422* -0.133 0.186 0.328 0.118 0.392 0.! 86 -0.306 -0.262 -0.208 -0.186 -0.142 () 089 0.163 - I 

0.302 

Chrysophvta 0.!62 0.322 0.072 0.377 -0.208 -0.176 0.256 0.262 0.297 0.324 -0.108 0.176 -0 086 0.228 0.363 0362 -0.066 0.327 

Zooplankton 0.187 0.046 -0.404 0.428* -0.053 0.22 0.558!> 0.525!> 0.472* 0.419* (l.265 0.413* 0.186 0.113 -0.263 0.383 0.229 0.!88 

Rotifera 0.246 0.122 -0 093 0.387 0.142 0.057 0.267 0.238 0.168 0.204 0.124 0.272 0.225 0.296 -0.072 0.052 -0.176 0.245 

Cladocera 0.098 -0.203 0.147 0.289 -0.185 -0.042 0.238 0.295 0315 -0.065 -0.057 0.148 0.092 0.128 -0. !67 0.209 0.146 0.029 
Copepoda 0.198 -0.286 -0.167 0.278 0.147 0.169 0.427* 0.363 0.328 0.175 -0.078 0.214 0.166 0.296 -0.302 0423* -0.168 0.278 
Rhizopoda 0.292 0.062 -0.082 O.J2()_ _ 0.228 -0.209 0.20:!_ - _QA85*_ 0.278 0.233 .. -0.122 0.329 0.044_ - 0.17~- -0.092 0.283 0.243 0.397 

-------

Level of Significance: p*<.OS; p~<.Ol; p~<.OOI 
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Table: 39 Correlation coefficient (r1) between biotic factors of Deepor beel (Station I) 

Total chloroph Bacillario Cyanophy Euglenoph Dinophy Chrysop Zoo plan Rotifera Cladocera Copepoda Rhizopoda Ostracoda 
phytopla yta phyta ta yta ta hyta kton 

nkton 

Net plankton 0.62M 0.619!1 0.598!1 0.271 0.397 0.622!1 0.39 0.501* 0.456* 0.198 0.463* 0.417* 0.151 

Phytoplankton - 0.963© 0.701© 0.782© 0.802© 0.442* 0.737© -0.361 -0.267 -0.523!1 0.114 -0.089 -0.236 

Chlorophyta - 0.861© 0.697© 0.738© 0.421 * 0.729© -0.328 -0.268 -0.477* 0.234 -0.024 -0.149 

Bacillariophyta - 0.74© 0.8371(! 0.345 0.704© -0.337 -0.165 -0.552!1 0.148 -0.077 -0.236 

Cyanophyta - 0.553!1 -0.045 0.516!1 -0.545!1 -0.4 -0.488* -0.208 -0.455* -0.311 

Eu2lenophyta - 0.279 0.60M -0.416* -0.296 -0.61% 0.126 -0.124 -0.192 

Dinophyta - 0.194 0.253 0.312 0.054 0.108 0.387 -0 013 

Chrysophyta - -0.591"" -0.209 -0.522!1 0.068 -0.047 -0.394 

Zooplankton - 0.843© 0.818© 0.427* 0.597!-. 0.443* 

Rotifera - 0.597!-. 0.069 0.426* 0.07 

Cladocera - 0.068 0.397 0.301 

Copepoda - 0.558!-. 0.634Ci.) 

Rhizopoda - 0.404 

Level of Significance: p*<.05; p~<.Ol; p©<.OOI 
Table: 40 Correlation coefficient (r2) between biotic factors of Deepor beel (Station II) 

Total chloroph Bacillario Cyanophy Euglenoph Dinophy Chrysop Zooplan Rotifera Cladocera Copepoda Rhizopoda Ostracoda 
phytopla yta phyta ta yta ta hyta kton 

nkton 

Net plankton 0.878:0 0.798© 0.736© 0.851© 0.609!-. 0.499* 0.031 0.584!1 0.56!-. 0.514!-. 0.2 0.275 -0.345 

Phytoplankton - 0.949© 0.892© 0.907© 0.695© 0.414* 0.08 0.124 0.104 -0.07 0.059 -0.113 -0.298 

Chlorophyta - 0.793© 0.787© 0.581!-. 0.225 0.033 -0.099 0.149 0.092 0.032 -0.207 -0.353 

Bacillariophyta - 0.769© 0.677© 0.3 0.037 0.028 0.172 -0.045 0.029 -0.119 -0.338 

C_yanophyta - 0.645© 0.409* 0.006 0.227 0.29 0.188 0.095 0.019 -0.323 

Euglenophyta - 0.319 -0.184 0.083 -0.005 -0.049 -0.057 -0.014 -0.051 

Dinophyta - 0.373 0.333 0.275 0.225 0.183 0.183 0.39 

Chrysophyta - -0.071 0.052 -0.169 -0.135 -0.037 0.135 

Zooplankton - 0.787© 0.892([; 0.316 0.762© 0.346 

Rotifera - 0.502!-. -0.264 0.668© 0.2 

Cladocera - 0.511!-. 0.513!1 0.244 

Copepoda - 0.035 0.037 

Rhizopoda - 0.361 

Level ofSigniticance: p*<.05; p~<.Ol; p©<.OOl 
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Table: 41 Correlation coefficient (r1) between biotic factors of Ghorajan beel (Station I) 

Total chloroph Bacillario Cyanophy Euglenophy Dinop Chrysop Zooplan Rotifera Cladocera Copepoda Rhizopoda Ostracoda 
phytopla yta phyta ta ta hyta hyta kton 

nkton 

Net plankton 0.759© 0.746© 0.315 0.717© 0.599.1 0.319 0.265 0.647© 0.474* 0.535.1 0.698© 0.572.1 0.109 

Phytoplankton - 0.982© 0.674© 0.949© 0.678© 0.152 0.511.1 -0.005 -0.082 -0.082 0.178 0.347 -0.232 

Chlorophyta - 0.633;&) 0.912© 0.631© 0.044 0.505.1 -0.005 -0.083 -0.074 0.183 0.298 -0.198 

Bacillariophyta - 0.575.1 0.297 -0.254 0.546.1 -0.624~ -0.371 -0.222 -0.232 -0.026 -0.078 

Cyanophyta - 0.589.1 0.271 0.416* -0.012 -0.071 -0.122 0.225 0.269 -0.307 

E!!glenophyta - 0.153 0.534~ 0.126 -0.021 0.113 0.229 0.672© -0.246 

DinophY!a - -0.201 0.312 0.336 0.156 0.267 0.468* -0.078 

Chryso11_hyta - -0.617~ -0.285 -0.124 -0.075 0.109 -0.073 

Zooplankton - 0.958© 0.919© 0.859© 0.4 72* 0.439* 

Rotifera - 0.814© 0.775© 0.315 0.427* 

Cladocera - 0.71© 0.427* 0.513~ 

C~epoda - 0.468* 0.222 

_l!!!izopoda - -0.151 

Level of Significance: p*<.05; pl\<.01; p©<.OOl 

Table: 42 Correlation coefficient (r2) between biotic factors of Ghorajan beel (Station II) 

Total chloroph Bacillario Cyanophy Euglenophy Dinop Chrysop Zoo plan Rotifera Cladocera Copepoda Rhizopoda Ostracoda 
phytopla yta phyta ta ta hyta hyta kton 

nkton 

Net plankton 0.621.1 0.526.1 0.644© 0.508.1 0.183 0.508.1 0.411 * 0.76© 0.751© 0.446* 0.445* 0.546.1 0.099 

Phytoplankton - 0.962© 0.938© 0.82© 0.195 0.665© 0.628.1 -0.035 0.032 -0.287 0.043 0.146 -0.238 

Chlorophyta - 0.924© 0.696© 0.116 0.542.1 0.603.1 -0.126 -0.025 -0.351 -0.117 0.151 -0.268 

BacillariOjl_hyta - 0.663© 0.211 0.514~ 0.652© 0.044 0.124 -0.189 -0.016 0.254 -0.273 

Cyanophyta - 0.074 0.498* 0.604.1 -0.029 -0.034 -0.186 0.231 -0.126 0.032 

Euglenophyta - 0.123 0.139 0.071 -0 065 -0.035 0.335 0.216 -0.16 

Dinophyta - 0.083 0.101 0.119 -0.189 0.215 0.21 -0.272 
Chrysophyta - 0.003 0.04 -0.126 0.073 0.021 -0.104 

Zooplankto· - 0.933© 0.808© 0.599~ 0.576.1 0.324 

Rotifera - 0.657© 0.345 0.627~ 0.208 

Cladocera - 0.475* 0.194 0337 
Copepoda - 0.047 0.341 
Rhizopoda - 0.004 

Level of Significance: p*<.05; pL\<.01: p©<.OOl 
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TABLE: 43 SPECIES DIVERSITY OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF DEEPOR BEEL(STATION I) 

Shannan's index 
1999 2000 I 2001 

At: SEP OCT NO Dt:C .JAN FEB MA APR MA JUN JUL All SEP OCT NO DEC JAN FEB MA APR MA JliN JUL RANGE MF.A:'i 
G v R y G v R y ±SD 

ZOOPL 3 42 3 467 3 28 3 23 3 18 J 41 3.337 2 98 2.53 ] 54 3.26 3.34 3 63 3.534 3 44 3.51 3 24 3 28 2.84 2 79 2 42 3 55 J ]98 3 639 2 532- 3.264 cO 3 
ANKTO 2 8 9 9 2 7 2 2 5 2 4 7 I 2 6 4 7 I 2 3 634 
N 
ROTIFE 3.34 3092 3.18 3 27 3 25 3 36 3 444 2.99 2.52 3 42 3.34 3.39 359 ] 478 3.34 3.27 3.17 3.39 2.77 2 60 2.69 3 32 3 409 3 288 2.528- 3 208 :co 3 
RA 8 4 0 2 4 6 8 8 8 8 4 I 5 4 0 9 8 I I 3.594 

CLADO 2 83 2 945 3 07 .ll2 3 10 2.95 3 157 2.42 2.24 2.06 2 94 3.17 2.75 2 785 3 02 3 02 2.87 3 00 2 IS 2 26 2 35 277 2 794 2 836 2.151- 2 803 :::0 3 
CERA 5 2 4 0 I 6 6 9 I 8 I 3 4 I 0 I I 6 4 3.178 

MENHINICK'S INDEX 
ZOOPL 3 69 3.557 3 54 J 39 3 89 3 75 3 977 2.88 2 35 J64 3 496 3 3 345 3 429 3 79 3 31 3 28 3 68 2.74 2 00 2 12 J 28 3 498 3.394 2.003- 3316+05 
ANKTO 9 5 I 5 2 4 2 6 76 3 6 6 2 6 2 3 I 7 3.977 
N 
ROTIFE 3 89 3 420 3 61 3 69 3 48 .).68 3 889 2.77 2\3 3 39 3 \89 3.5 3 42 3 287 2 87 3 IS 2.88 3 31 2.03 1.61 I 89 3 00 3 384 3272 1.617- 3 l I? :'".0 6 
RA 9 0 2 2 7 2 9 00 6 5 6 6 7 7 5 0 3 899 

CLADO 2 66 2.836 2 74 3 03 2 87 2 73 3.549 2 23 I 8< 2 76 2 967 2 7 2.10 2 263 2.25 2.30 2 07 2 29 1.41 1.66 I 79 2 30 2.089 2.405 1.414- 2414+05 
CERA ' 4 8 ·' I 6 7 9 29 5 6 I 6 I 4 4 2 4 3.549 

- -

TABLE: 44 SPECIES DIVERSITY OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF DEEPOR BEEL (STATION II) 

SHANNON'S INDEX 
1999 2000 2001 

Al' SEP OCT :-10 DEC .JAN FEB MA APR MA JUN JUL AUG SEP OCT NO DEC JA!'I FEB MA APR ~lA Jl!N JliL RANG MEAN ±SD 
G v R y v R y E 

ZOOPL 3 38 3.758 3 42 3.37 J II 3 24 3.215 2 53 2.21 2 97 2 765 3.86 3 34 3 334 3.15 3.11 3.24 364 3 43 3 26 3 21 3 25 348 3 239 2.215- 3234rt/35 
ANKTO 5 6 6 6 8 6 5 8 9 8 4 7 3 6 8 7 5 2 5 3.869 
N 
ROT! FE ] 37 3 074 3 28 3 15 J OJ J 20 3.168 J 48 2 58 277 2633 365 3.39 3543 3.20 3.32 3.30 3 30 3 25 3.37 3 36 3 37 3 26 3 172 2.585- 3.22..t --:_0 25 
RA J J 9 4 I 9 5 ' 7 6 9 6 6 4 2 2 8 3 9 3 657 

CLADO 3.09 2 728 2 85 2 93 2 90 :! 91 3 052 3 25 2 16 2 63 2 881 3 19 2 93 3 14< 2.99 2 91 2.91 2 69 2 22 2 )9 2 86 2.97 2 6G 2.529 2.164- 2.8:!8 ~0 '27 
CERA 9 4 7 6 5 I 4 4 4 9 0 2 3 7 6 3 I 0 9 3.251 

MENHINICK'S INDEX 
ZOOPL 3 ss 3 46~ 3 72 4 00 3 21 ] 83 4 121 4.37 2 09 2 13 2.132 4 04 3 69 4 147 2 97 3 53 3 41 3 37 2 Q6 3.11 3.70 3 2'i 2 9) 3 064 2092- 337c,o6 
ANKTO 6 8 4 7 6 3 2 7 7 2 3 9 8 < 4 6 4 4 6 4.373 
N 
ROTJFE 3 81 3 535 J 94 4 28 J 42 3 98 4 097 4 54 1.94 2 41 I 937 4 21 3 46 4 030 2.89 3.43 3.3 I J 49 2 77 J 01 ] 07 2 92 2 8·1 2 906 I 94- 33-t6.t07 
RA 6 4 3 2 ,, 5 0 3 0 9 7 5 4 0 l I 7 5 g 4.545 

CLADO 3 2 2 52 2 96 J OS : 93 ] 10 3646 3.81 151 2 01 I 933 2 78 2 46 2873 2 68 2.30 2 29 : 71 I 80 I 76 2 14 2 I< l 97 1.800 1.51- 2.5\Q ±0 6 
CERA 6 9 0 0 7 4 J 7 9 4 9 9 7 9 0 381 
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TABLE: 45 DOMINANCE OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF DEEPOR BEEL (STATION I) 

Bere;er-Parker's index 
1999 2000 2001 

AU SEP OCT NO DEC JAI'O FEB MA APR MA JUN JUL AU SEP OCT NO DEC JAN FEB MAR APR MA Jl1N .Jl1L RANG MEAN±SD 
G v R y G v y E 

ZOOPL 013 () \63 013 0.12 0 15 0 20 0 178 0.24 022 0.21 0 142 0.18 015 0 !95 0 111 0 15 018 0.13 0 21 0 236 0 21 0 13 u \0 0 06 0.069- 0 168 ±0.04 
ANKTO 6 9 6 4 9 2 4 5 9 8 9 4 5 8 5 3 4 7 9 0.236 
N 
ROTJFE 0.11 0 !53 012 0 II 0 14 0 10 0 !05 0.14 0.20 0 II () 118 0.08 0 07 () 092 0 08 0.11 0.16 010 013 0 196 0 20 0 09 0 07 0 09 0.075- 0.124 ±0.04 
RA 2 7 2 6 9 2 4 8 3 5 9 6 5 I I 6 4 7 9 0.206 

CLADO 0 IS 0 142 008 0.12 012 0 21 0 141 0.22 0.13 0.23 0 197 0.10 0 \8 0 \63 0 II 0.12 0.14 0.11 02 0 262 0.\9 0 14 0 15 0 20 0.084- 0.162 ±() 04 
c_<::ii:RA 9 4 7 I 2 2 7 I 8 4 6 9 2 2 

- '---- 6 7 8 _, 0.262 i 

TABLE: 46 DOMINANCE OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF DEEPOR BEEL (STATION II) 

Berger-Parker's index 
1999 2000 2001 

AU SEP OCT NO DEC JAN FEB MA APR MA JUN JUL AV SEP OCT NO DEC JAN FEB MAR APR MA Jl;N .Jl'L RANG MEAN 
G v R y G v y E +SD 

ZOOPL 0 ll 0 194 0.17 0 14 0.16 0 19 0 \85 0.17 0.28 0.\7 0 14 0.103 0 08 0 098 0 14 0.17 0.19 0 16 0 21 0.175 0.14 0.17 0 \] 0 12 0.085- 0.163 
ANKTO 4 6 7 9 9 2 4 8 8 5 9 6 5 I I 6 4 7 " 0.284 ±004 
N 
ROTJFE 0 10 0 183 012 012 015 0 12 0 139 0 09 0.19 0.12 015 0.071 0.08 0 073 0 II 0.08 0.10 0.11 0 08 0 079 0 10 0 08 0 08 (l 12 0.071- 0.114 
RA 6 8 6 5 5 I 9 5 J 5 6 2 6 6 5 9 9 0.183 >0.03 

CLADO 0 10 0 1."6 0.14 0 09 0 10 0 13 0 085 0.08 0 26 0 19 0 10 0 112 015 0 092 0 II 0.14 0.16 0 12 0 27 0.185 0 17 0 10 0 12 0 15 0 08- 0 141 

I CERA 6 5 6 7 8 4 7 I 5 5 2 5 I 3 I 4 9 2 0 27J +0.05 

TABLE: 47 EVENNESS OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF DEEPOR BEEL (STATION I) 

H' 
E,=--

InS 
1999 2000 2001 

AU SEP OCT NO DEC .JAN FEB MA APR MA JUN JUL All SEP OCT NO DEC JAN FEB MA APR MA Jl'N Jl!L RANG MEAN 
G v R y G v R y E ±SD 

ZOOPL 0.87 1) 87 0 889 0 89 0 86 0 86 0 875 0.87 0.88 0.93 0 85 0927 0 95 0 885 0 857 0 88 0 89 0 87 0 90 0.86 0 84 0 94 0 89 () 95 0 85J- 0 891 
ANKTO 8 4 6 8 5 6 6 2 3 3 4 7 2 ' Q 9 5 I " 0.956 IO.OJ 
s 
ROT! FE 0 89 0 84 0.895 0 84 0 83 0 85 I) 84\ 0 83 0 84 0 91 0 86 0 909 0 9\ 0 876 0 877 0 84 0 82 0 85 0 91 0 81 0 8\ 0 90 0 87 1) 9\ 0 81- 0 867 
RA 5 .) 4 ; ' 6 4 I 9 I 9 J 6 7 q s 09(9 •o OJ 

CLADO 0 88 (l90 0.954 0 89 0 89 ,, 83 () 856 0 89 0 97 0 8' 0 91 0 925 0 86 0 8t1'i 0 907 0 88 0 87 0 86 0 OJ 0 88 0 89 () 94 ()l)j u 88 0 8J6- 0 895 
CER-\ ' 1 4 ,, 5 5 I ) 

I ~ 
6 9 I 5 4 I ___2__ 2 

-
8 I 0 975 ±0 OJ 
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TABLE: 48 EVENNESS OF ZOOPLANKTON, ROTIFERA AND CLADOCERA DEEPOR BEEL (STATION II) 

H' 
E,=--

InS 
1999 2000 2001 

At; SEP OCT NO DEC JAN FEB MA APR MA JUN JUL All SEP OCT NO DEC JAN FEB MA APR MA JUN JUL RANG MEAN 
G v R y G v R y E ±SD 

ZOOPL 0.94 0 88 0.916 092 0.87 0.92 0.882 0 89 0.94 0 98 0 95 0 97! 0.96 0.983 0.947 0 93 092 0 89 0 98 0 95 0 93 097 0.94 0.97 0 876- 0.939 
ANKTO 7 9 4 6 5 5 6 4 5 3 4 9 6 2 9 9 3 l 6 () 984 ±0.03 
N 

ROTIFE 0.93 0 86 0 Q.l9 0 89 0.86 0 89 0.871 0 87 0.93 0.94 092 0 934 0.93 0.92 0 926 0.92 0.92 0 88 0.94 0 93 0 91 0.91 0.89 0 87 0 864- 0911 
RA 4 4 5 7 8 2 2 9 4 I 3 9 7 4 3 4 9 2 0.947 ±0.02 

CLADO 0 95 0 94 0 733 () 95 0.94 0 90 0 948 092 0.90 O.Q2 0 94 0 93 0 91 0.924 0.929 0.89 0 91 0 81 0 89 0 93 092 092 0.91 0.91 0 733- 0913 
_Q:RA ___ I 3 

L .. --
5 9 2 9 6 J 4 7 8 6 3 5 3 7 2 0 951 ±0 05 --- - -

TABLE: 49 SPECIES DIVERSITY OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION I) 

SHANNON'S INDEX 
1999 2000 2001 

AU SEP OCT NOV DEC JAN FEB MA APR MA JU:'o/ JUL AU SEP OCT NO DEC JAN FEB MA APR MA JUN JUL RANG MEAN 
G R y G v R y E +SD 

ZOOPL 3 54 3.24 3 12 3 763 3.46 3 48 3.515 3 53 3.21 3 97 3 76 3 693 3.48 3.684 3.547 3.74 3.43 304 3 38 3 00 313 3 15 3.44 3 59 3 007- 3 458 
ANKTO 8 7 6 5 2 6 5 8 5 6 3 2 6 6 7 5 2 5 8 3 978 ±0 25 
N 

ROTIFE 3 46 3 00 2 96 3 6-l6 3.31 3.26 3.428 3 50 3 37 3 21 3.45 3 243 3 42 3 679 3.509 3 40 3 41 2 85 3.14 2 91 2 98 3.00 3 39 3.59 2 851- 3301 
RA 2 9 4 2 7 8 9 5 I 0 8 I 7 6 7 8 8 I 3 679 +0.2 

CLADO 2.88 2 46 2 53 3 046 3.04 2.89 3.022 3.20 2.50 2 78 3 06 2.943 3.00 2.935 2 921 2 95 2.68 2 51 2.87 2 73 2 93 2.57 2.82 3.05 2.468- 2 851 
CERA 7 8 6 7 7 I 9 7 9 4 8 3 3 7 9 I 3 I I 3 201 ±0.2 

MENHINICK'S INDEX 
ZOOPL 3.58 342 3 8~ 4 376 3.68 4.24 4.215 4 53 3 21 3 07 3 26 3 029 3 24 3 534 3 542 3 14 3.43 3.46 3.6.1 J 36 .1 01 311 3 21 3 39 J 015- 3.525 
A:'o/KTO 6 8 6 6 8 6 5 8 5 8 7 2 3 8 7 ; 2 5 4 4 536 ±0 4 
N 

ROTIFE J 67 3 34 3 74 4748 3.90 4 43 4 796 4 73 3 12 2 83 3 02 2 619 3.13 3.513 J 407 3 00 3 34 2.09 2 62 2 41 2 12 2 58 2 92 3 50 2 091- 3 319 
RA () J I 4 5 4 7 9 0 7 8 8 I 5 9 7 5 9 0 4 796 ±0 8 

C'LADO 2 75 2 18 1 53 3 000 3.27 3.09 3.252 3 44 I 85 2 15 2.40 :: 234 2 16 2 464 2 439 2 40 1,93 I 81 2 23 I 99 2 29 1.95 2 03 2.13 I 811- 2 419 
CERA J 8 9 4 8 4 4 4 2 4 5 4 I 4 I 8 9 I 4 3 444 &5 -
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TABLE: 50 SPECIES DIVERSITY OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION II) 

SHANNON'S INDEX 
1999 1000 1001 

AIJ SEP OCT ~ov DEC JAN FEB "'lA APR MA JUN Jt'L AU SEP OCT NO DEC JAN FEB MA APR MA JUN JUL RANG "'JEAN 
G R y G v R y E ±SD 

ZOO PI. 3 48 2 94 3 ll _1 063 ) 26 3 18 3 153 3 36 3 153 3.78 3.65 3.69 364 3 43 ) 473 3 43 3 32 3.08 3 186 3.10 3 35 3 51 ) 34 3 40 : 943· 3.344 
A!liKTO 3 3 5 5 2 2 4 I 6 8 9 3 8 7 7 3 7 5 8 3 784 ±0.22 
N 

ROTIFE 3.23 2.68 2.64 2 809 3 14 2.94 2 934 3 25 3 051 3 54 3 38 3 62 3 43 3 51 3 328 ) 17 ) 10 3 00 2 924 3 09 .I 35 3.52 3 28 3.34 2 647- 3.194 
RA 8 I 7 2 8 5 2 8 2 7 8 9 8 5 2 7 7 ) 628 ±0.26 

CLADO J OJ 2 56 2 51 2 845 2 88 2 67 2.637 2 8 2 231 2 93 3.04 3 12 2 84 3 00 2805 2 71 2 94 2.35 2 518 2.26 2 86 2 73 2 60 2 85 2 211- 2 743 
CERA 8 I 6 5 6 8 5 8 7 7 8 8 5 9 7 7 7 3 128 ~o.z4 

MENHINICK'S INDEX 
ZOOPL 3 98 J 19 3.11 3 245 3 69 ) 27 3 538 4 00 3 143 338 3 25 3.21 3 34 J 67 3.14 3 158 3.48 2.92 2.919 3 21 3 24 3 32 3 11 376 2 919- ) 348 
ANKTO I 8 3 J 5 2 5 I 5 1 9 5 7 2 4 3 7 6 I 4 002 ±OJ 
N 

ROTIFE 3.44 2 39 2 29 Jl·N 3 75 J 12 3 Ill j 99 2437 3 08 2 75 3 50 3 23 377 3 09 2 584 3 lO 2.02 I 909 2 26 1 15 3 13 2 71 -~ 26 I 909- 2 979 
RA I 8 ) 3 7 2 5 I 5 I 9 5 7 2 4 5 7 6 I 3 492 t0.5 

CLADO 3.61 2.83 2 44 2 708 2.91 2N 2 545 2 75 I 587 2.09 2.16 2 70 2 55 2 78 2 25 2 OJ 2 41 I 39 1.576 I 43 2 S4 213 2 03 2 58 ! 395- 2 372 
CERA 8 5 9 4 L__ __ ,____:! __ 9 8 8 7 7 7 2 5 5 6 7_ 2 7 3 618 t0.5 

-- - - -

TABLE: 51 DOMINANCE OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION I) 

Bereer-Parker's index 
1999 2000 2001 

AU SEP OCT :-.ov DEC JAN FEB MA APR MA JUN JUl Al! SEP OCT NOV DEC JAN FEB MA APR MA JUN JUL RA"'G MEAN 
G R y G R y [ ±SD 

ZOOPL 017 0.19 0 23 0 178 0.16 0.19 0 195 0 15 0194 018 0.18 0 19 0.12 0 18 0.21 0 196 019 0.18 0.188 a 25 0.16 019 014 0.12 () 123- 0.184 
A:'IKTO 4 9 6 2 4 2 9 4 3 5 6 9 8 I I 8 4 7 3 0 251 ±0 03 
N 
ROTIFI: 010 0.18 0.19 0 097 009 0 18 0 141 0 09 0 I 0 II JOB 0 ~~ 0 13 0 09 0 08 0 106 0 09 0 16 0.113 0.20 0 12 0 13 0 08 0 II 0 0~- 0 124 
RA 9 6 6 4 I 6 I 1 2 6 7 8 5 8 4 8 4 7 u 208 ±0 04 

CLADO OIS 019 0 25 u 086 0 10 013 0 08 ll OQ 0 157 014 0 12 I) 16 0 09 OIJ 0 20 0 Ill () 1l) 0.23 0 132 0 13 0 12 0 18 0.14 OLl (I 08- 0147 
CERA 7 I 2 3 ~-- L_ 

7 I 4 7 3 9 7 I I ' I 4 __}____ 0 .:!5 c._;OQ4 __ 
- -- - - - - -
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TABLE: 52 DOMINANCE OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION II) 

Ben~er-Parker's index 
1999 iooo 2001 

AU SEP OCT NOV DEC JAN FEB MA APR MA JUN JUL AU SEP OCT NOV DEC JAN FEB MAR APR 'lA JUN JUL RANG :11EAN 
G R v G y E <SD 

ZOOPL 018 0.29 0 24 0.237 0 19 0 20 0 245 0.19 0 198 0 18 018 0.17 0 13 0 14 0 17 0 186 0 19 0 21 0 18 on5 017 0 17 0 18 0 18 0 135- 0 197 

ANKTO 5 7 6 8 9 2 5 4 3 5 9 9 9 I I 6 4 5 9 0 297 =0 0.1 
N 
ROTIH () 14 032 0.15 0 222 0 IS 017 0 215 012 0 082 0 07 0 08 0 07 0 07 0 12 0 08 0 085 () 12 0 14 0 13 0 093 0.06 0 06 0 09 0 09 () 068- 0 125 
RA I 6 2 2 3 I 4 5 2 4 5 3 3 5 4 8 9 4 0 326 ±0 Ob 

CLADO 0 09 0 14 0 22 0.181 0 14 0.24 01 016 0 25 0 II 014 0.12 0 18 0 13 0.16 0 168 0 14 0 16 0.17 0 195 0 14 0 IS 0 17 0 IS 0 091- 0 161 
__Q:RA I 2 2 3 5 6 I 2 9 7 8 I 2 2_ 7 I I I 0 243 +() 04 

TABLE: 53 EVENNESS OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION I) 

H' 
I 

E,=--
InS 

1999 2000 2001 

AU SEP OCT NOV DEC JAN FEB MA APR MA JUN JUL AU SEP OCT NOV DEC JAN FEB MAR APR MA JUN Jl'L RANG MEAN 
I G R y G y E !SD 

ZOOPL 0 97 0 89 0 91 0 948 0 92 0 91 0 932 0 89 0 926 0 93 0 93 0.90 0 92 0 93 0 91 0.904 0 91 0 93 0 92 0.029 0.91 0 9\ 0 92 0 93 0 895- 0 924 

I ANKTO 6 5 8 6 5 9 4 8 I 3 1 7 2 5 2 6 7 I 6 0 976 cO 0:! 
'lj I 

ROT IFE 0 89 0.87 0.88 0.969 0 87 0.86 0 895 0 87 () 935 0 90 0.90 0.87 0.88 0 91 0.89 0 883 0.87 0 90 0.90 0.875 0.90 0 85 0.89 0 90 0 853- 0.894 I 
RA 9 6 9 4 7 5 5 2 3 4 8 2 4 9 I 6 -' 2 I 0 969 =o oz 
CLADO 0 90 0 91 0.86 0924 0 92 0 91 0 963 0 93 0 95 0 91 0 90 0.89 0.94 0 89 0.90 0 897 0 84 0 90 0 91 0.886 0 89 0 87 092 0 94 0 844- 0 C)()9 

CER.\ s I I 4 I 2 5 2 
... l_ __ 5 7 4 6 8 9 4 8 2 0 963 -o OJ ' 

TABLE: 54 EVENNESS OF ZOOPLANKTON, ROTIFERA AND CLADOCERA OF GHORAJAN BEEL (STATION II) 

H' I 
E,=--

InS 
1999 2000 2001 

All SEP OCT NOV DEC JAN FEB MA -\PR ,.lA JUN JUL At; SEP OCT NOV DEC JA!'O FEB MAR APR \lA Jl'N Jt:L RANG MEAN 
I G R y G y E tSD 

ZOOPL () 93 \) 90 0 88 0 912 0 9! I) 89 0 922 0 89 l) 987 (\ 93 0.92 0 92 0.93 0 93 0 93 0913 u 9\ 0 94 0 93 o 898 0 96 0 94 0 94 0.92 0 886- 0 l"")27 I 

ANKH) 
, 9 6 () 5 9 4 9 3 J 4 7 2 6 2 9 ·' 9 5 0 987 T() o:: I 

N 

ROT\H (187 0 85 0 85 0 872 (l 87 0 86 () 862 0 86 () ()6 (1 9\ 091 0 91 0 92 0 89 0 90 0 907 () 8.; 09 0 87 0 894 092 0 ()(I 092 0 90 0 855- 0 1N2 

RA 2 5 6 ,, 6 4 ; 8 4 9 2 9 7 2 2 5 I 0 92~ ::0 0.1 

CLAOO 1) 9"' 0 94 0.87 092 (\ 93 0 84 0.912 0 84 () 9] 0 93 092 0 91 0.9: 0 92 0 91 0 893 I) 92 0 94 0 90 0 88 0 94 n 92 092 0 91 0 84- 0 914 

CERA < 5 3 2 7 4 I I -' I " 8 8 2 0 __ 2____ L_l 0 955 -()OJ 
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Table: 55 ANOVA OF BIOTIC FACTORS OF DEEPOR BEEL, 1999-2000 

Sources of variance Sum of Degree of Mean sum Variance 
squares freedom (d f) of squares ratio (F 

ratio) 

ZOOPLANKTON 
Between the months 5255.46 II 477.77 2.4I3 

Between the stations 925.04 I 925.04 4.673 

Error 2I77.46 II I97.95 

Total 8357.96 23 

ROTIFERA 
Between the months 1573.5 II 143.04 I.509 

Between the stations 504.I6 I 504.I6 5.318* 

Error 1042.84 11 94.8 

Total 3120.5 23 

*Significant at 0.05 level 

Table: 56 ANOVA OF BIOTIC FACTORS OF DEEPOR BEEL, 2000-2001 

Sources of variance Sum of Degree of Mean sum Variance 
squares freedom (d f) of squares ratio (F 

ratio) 

ZOOPLANKTON 
Between the months 4110.33 11 373.67 0.036 
Between the stations 42.67 I 42.67 0.004 
Error I12860.33 11 10260.03 
Total I17013.33 23 

ROTIFERA 
Between the months 1012.5 II 92.04 1.82 
Between the stations 42.67 I 42.67 0.84 
Error 555.33 11 50.48 
Total 16I0.5 23 

*Significant at 0.05 level 
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Table: 57 ANOVA OF BIOTIC FACTORS OF GHORAJAN BEEL, 1999-2000 

Sources of variance Sum of Degree of Mean sum Variance 
squares freedom (d f) of squares ratio (F 

ratio) 

ZOOPLANKTON 
Between the months 3936.46 11 357086 4.35* 

Between the stations 551.04 1 551.04 6.69* 

Error 905.46 I1 82.31 

Total 5392.96 23 

ROTIFERA 
Between the months 1280.46 11 116.4 2.485 

Between the stations 273.38 I 273.38 5.838* 

Error 5I5.I2 I1 46.83 

Total 2068.96 23 

*Significant at 0.05 level 

Table: 58 ANOVA OF BIOTIC FACTORS OF GHORAJAN BEEL, 2000-2001 

Sources of variance Sum of Degree of Mean sum Variance 
squares freedom (d f) of ratio (F 

squares ratio) 

ZOOPLANKTON 
Between the months 134654.83 11 12241.35 10.24* 
Between the stations 228.I6 I 228.16 0.198 
Error 13I49.I6 11 1195.38 
Total I48032.15 23 

ROTIFERA 
Between the months 1390.46 11 126.41 2.485 

Between the stations 35.04 1 35.04 0.688 
Error 559.46 11 50.86 
Total 1984.96 23 

*Significant at 0.05 level 
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decreased to 10 species in the next year during the same month at station I: while 
station II recorded maximum number of 33 species during March in the first year 
and it exhibited minimum of 11 species during April of the same year. Among the 
reported species, Chydorus sphaericus appeared to be the common cladoceran in 
the beel. It achieved peak during August in the second year (24 ind/1) followed by 22 
ind/1 during July in the first year at station I in Deepor beel. The group of small­
bodied cladocerans was dominated by three species Chydorus sphaericus, Biapertura 
karua, Chydorus barroisii, whereas the large-bodied cladocerans was dominated by 
Scapholeberis kingi and Simocephalus vetulus in this beel. Of the species recorded 
in the present study, the most abundant species in the whole sequence was Chydorus 
sphaericus, which was observed throughout the twenty-four months in this beel. 
Maximum population density of Bosmina longirostris was observed during Decem­
ber in the first year (18 ind/1) in Deepor beel. Daphnia lumholtzi was recorded dur­
ing January in the first year & during April in the second year throughout the study 
period. Coefficient correlation of water temperature (r

1
= -0.691, p<.001) showed 

significant inverse relationship with Cladocera. Correlations between biotic factors 
revealed that Cladocera and phytoplankton (r

1 
= -0.523, p<.O 1) were inversely corre­

lated but this group was positively correlated with zooplankton (r
1
= 0.818, p<.OOl; 

r
2
= 0.892, p<.OOI ). 

quantitative abundance of Cladocera ranged between 4 7-160 (99.0 
±34. t station I of Ghorajan beel, while station II recorded 28-155 (81.0 
±28. ) (Fig.-133).lt exhibited peak density in July in the second year and low-
est density in September in the first year at station I, while station II exhibited maxi­
mum abundance in June in the first year and minimum in September in the first year. 
In all the collections obtained from the sampled beel, Maximum (30 ind/1) was ob­
served during June in the first year and minimum (14 ind/1) during April in the first 
year. On the other hand, C. sphaericus attained highest density during December in 
the second year at station I and during March in the same year at station II in Ghon~;jan 
beel. Simocephalus vetulus was maximum ( 1 0 ind/1) in July in the second year at 
station I, while peak ( 12 ind/1) was noticed in June in the same year at station II. 
Ceriodaphnia cornuta, Moina micrura and Diaphanosoma excisum was observed 
in various monthly collections with low density at both the year. However, Chydorus 
sphaericus was observed abundantly except in April in the first year at station II. 
Maximum population density of Bosmina longirostris was observed during July in 
the first year (24 ind/l) in this beel. Cladocera exhibited positive relationships with 
total alkalinity (r

1
= 0.478, p<.05), total hardness (r

1
= 0.437, p<.05), magnesium (r

1
= 

0.495, p<.05) and BOD (r
1
= 0.562, p<.Ol) but they inversely correlated with trans­

parency (r1= -0.489, p<.05). It showed significant inverse correlation with zooplank­
ton (r1= 0.919, p<.OOl; r2= 0.808, p<.OOl) in this beel. 

The Copepoda was represented by three species at both the stations in Deepor 
beel. The abundance of this group ranged between 10-122 ind/1 (39.0 ±25.0); but did 
not depict any definite monthly pattern at station I while station II recorded 7-77 ind/ 
I (26.0 ± 16.0) in Deepor heel. Meso cyclops sp .. Helio diaptomus sp. and Nauplius 
larvae were the only representatives. Maximum and mmimum abundance were ob­
served during July in the second year (122 ind/l) and during October in the first year 
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( 10 ind/1) at station I in the heel. A peak of nauplii was observed during April and 
May at both the stations. The copepod showed significant positive correlation with 
phosphate (r

1
= 0.679, p<.001) and inversely correlated \\ith transparency (r

1
= -0.448, 

p<.05) in this heel. Among the biotic factors. they exhibited significant correlations 
with zooplankton (r1= 0.427, p<.05), Cladocera (r

2
= 0.511, p<.Ol) and net plankton 

(r
1
= 0.463, p<.05) in this heel. 

On the contrary, Copepoda was represented by three species at both the sta­
tions in Ghorajan heel. The abundance of Copepoda ranged between 6-81 ind/1 (34.0 
±22.0); but did not depict any definite monthly pattern at station I, on the other hand 
station II recorded 4-93 ind/1 (34.0 ±25.0). Maximum and minimum abundance were 
observed during December in the first year and during October in the same year 
respectively at station I, while station JI depicted peak during December in the sec­
ond year and minima during January of the same year. Meso cyclops sp .. Helio 
diaptomus sp. and Nauplius larvae were the only representatives of this group. Among 
the reported members of this group, Meso cyclops sp. was quantitatively important 
and was observed in all collections. Throughout the study period. the densities of 
Helio diaptomus sp. were not high enough to show any significant occurrence. How­
ever, copepods indicated positive relationships with free carbon dioxide (r

1 
= 0.459. 

p<.05), total alkalinity (r
1 
= 0.418, p<.05; r

2
= 0.427, p<.05), phosphate (r

1 
= 0.439, 

p<.05) and BOD (r1= 0.571, p<.Ol; r
2 
= 0.423, p<.05) in this bee!. On the other hand, 

they exhibited significant positive correlation with Rhizopoda (r
1 
= 0.468, p<.05) at 

station I in this heel. 

The abundance ofRhizopoda ranged between 5-43 ind/1 (14.0 ±11.0) at sta­
tion I and between 5-42 ind/1 (22.0 ±12.0) at station II in Deepor beet: This group 
were represented by 12 species at station I and 11 species at station II inTieepor bee!. 
However, their peak densities were observed during May in the ·second year at sta­
tion I and during March in the second year at station II in Deepor bee!, Lowest 
density was noticed during April in the tirst year at station I and station ll showed 
lowest density during the same month with station I. Rhizopoda depicted direct cor­
relations with net plankton (r1 = 0.417, p<.05), zooplankton (r1 = 0.597, p<.Ol; r"= 
0.762, p<.001 ), Rotifera (r

1 
= 0.426, p<.05; r

2 
= 0.668, p<.OO 1 ), Cladocera (rc ~cc 0.513, 

p<.Ol) and Copepoda (r
1
= 0.558, p<.01) in this bee!. 

The abundance of Rhizopoda of Ghorajan heel ranged between 4-4 7 ind/1 
(10.0 ±9.0) at station I and 4-70 ind/1 (21.0 ±16.0) at station II! On the other hand, 
this heel registered 12 and 11 species at station I and at station 'fl respectively. They 
exhibited maximum densities during April in the second year at station I and during 
February in the second year at station II. This heel registered minimum density dur­
ing November in the first year at station I and during October in the first year at 
station II. Du:fflugia sp. was common planktonic protozoans at both the stations. 
Other protozoans, which occurred with low density, were Centropyxis hemisphaerica. 
C. aculeata, Euglypha ciliata and Actinosphaerium eichhorni. Arcc!!a discoidcs 
occurred throughout the study period and mainly contributed to their maximum den­
sity at both the stations of the sampled heel. fhis group registered significant direct 
correlations with specific conductivity (r

1
= 0.493. p<.OS). tot~l alkalinity (r

1
= 0.452. 
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Fig. 156: Percentage of Abundance of Net plankton, 
Zooplankton & Phytoplankton in Deepor beel (St. I) 
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m Net plankton 

• Zooplankton 

0 Rlytoplankton 

Fig. 157: Percentage of Abundance of Net plankton, 
Zooplankton & Phytoplankton In Deepor beel (St. II) 
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Fig. 158: Percentage of Abundance of Net plankton, 
Zooplankton & Phytoplankton in Ghorajan bael (St. I) 
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Fig. 158: Percentage of Abund•nce of Nit pl8nkton, 
Zooplankton & PhytopiMkton In Ghor8j81'1 beel (St. H) 
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p<.OS) and total hardness (r1= 0.514,p<.01; r
2
= 0.485, p<.OS). However, it registered 

direct correlations with net plankton (r
1
= 0.572, p<.Ol r

2
= 0.546, p<.Ol ), zooplank­

ton (r1= 0.472. p<.05 r2= 0.576. p<.Ol ), Rotifera (r
2
= 0.627, p<.Ol ), Cladocera (r

1
= 

0.427, p<.OS) and Copepoda (r
1
= 0.468, p<.Ol) in this beel. 

Ostracods were dominated by Cypricercus sp. and Cypris sp. at both the 
stations in Deepor beel. Abundance ofCypricercus sp. ranged between 0-33 ind/1 at 
station I and station II exhibited 0-14 ind/1, while Cypris sp. showed 0-7 ind/1 and 0-
6 ind/1 at station I and IIJr_espectively in this heel. The former attained maxima dur­
ing July in the second year at station I and station II exhibited maximum density 
during January in the same year and the later showed peak density during May in the 
first year at station I and station II depicted maxima during July in the second year. 
Ostracods depicted direct correlations with zooplankton (r

1
= 0.443. p<.05) and 

Copepoda (r
1
= 0.634, p<.Ol) in this beel. 

On the other hand, Ghorajan bee) exhibited two species i.e. Cypricercus sp. 
and Cypris sp. at both the stations. Abundance ofCypricercus sp. ranged between 0-
16 ind/1 at station I and station II exhibited 0-6 ind/1, while Cypris sp. showed 0-8 
ind/1 and 0-4 ind/1 at station I and II respectively. The former attained peak density 
during June in the first year at station I, while station II exhibited maximum density 
during July and October in the second year. On the other hand, the later showed peak 
density during September in the first year and during November and December in 
the second year at station I, however, station II depicted maxima during March in the 
first year and also during November in the second year. This group exhibited signifi­
cant correlations with zooplankton (r

1
= 0.439, p<.05), Rotifera (r1= 0.427, p<.05) 

and Cladocera (r
1
= 0.513, p<.Ol) at station I in this beel. 

Conchostraca sp. was registered at both the stations in Deepor bee! in very 
low densities. The species was observed from early summer to early winter season. 
It was observed that population density ranged between 0-5 ind/1 at station L while 
station II showed 0-4 ind/l. This species was represented continuously from May to 
December in the study period but in relatively smaller number in the collected sample 
from both the stations of Ghorajan beel. In the present survey, population density 
f1uctuated between 0-6 ind/1 at station I, while station II registered 0-4 ind/1. 

The cumulative effects of the abiotic factors namely rainfall (X 1 ), water tem­
perature (X2), pH (X3), transparency (X4), specific conductivity (XS), dissolved 
oxygen (X6), free carbon dioxide (X7), alkalinity (X8), hardness (X9), calcium (X 1 0). 
chloride (Xll), dissolved oxygen matter (Xl2), phosphate (Xl3), sulphate (X14), 
nitrate (XIS), biochemical oxygen demand (XI6) on the abundance of zooplankton 
communities were computed by multiple regression method (Tables 63 & 64 ). 
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Table: 59 Range and Mean values of different component of zooplankton, species diversity, 
evenness and dominance of Deepor Beel 

Station I Station II 

Net plankton 475-969 (703.0±124.0) 431-1036 (618.0±141.0) 

No. of species 149 147 

Zooplankton Abundance 172-565 (361.0 ± 103 .0) 146-382 (256.0 ±71.0) 
(ind/1) 
Rotifera (ind/1) 88-265 (183.0 ±55.0) 62-187 (117.0 ±37.0) 
Cladocera (ind/1) 29-195 (1 05.0 ±43.0) 44-134 (82.0 ±28.0) 
Rhizopoda (ind/1) 5-43 _il4.0 ±11.0) 5-42 (22.0 ±13.0) 
Copepoda (ind/1) 10-122 (40.0 ±26.0) 7-77 (27.0 ±16.0l 

Rotifera 

S]!ecies diversi!Y 
Shannan's index 2.528-3.594 (3.208 ±0.3) 2.585-3.657 (3.224 ±0.25) 
Menhinick's index 1.617-3.899 (3.117 ±0.6) 1.94-4.545J3.346 ±0.7) 
Evenness 

E1 0.81-0.919 (0.867 ±0.03) 0.864-0.947 (0.911 ±0.02) 

Dominance 
Berger-Parker's index 0.075-0.206 (0.124 ±0.04) 0.071-0.183 (0.114 ±0.03) 

Cladocera 
8.I!_ecies diversi!! 
Shannan's index 2.151-3.178 (2.803 ±0.3) 2.164-3.251 (2.828 ±0.27) 
Menhinick's index 1.414-3.549 (2.414 +0.5) 1.51-3.81 (2.519 +0.6) 

Evenness 

E1 0.836-0.975 (0.895 ±0.03) 0.733-0.951 (0.913 ±0.05) 
Dominance 
Berger-Parker's index 0.084-0.262{0.162 ±0.04) 0.08-0.273 J0.141 ±0.05)_ 
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Table: 60 Range and mean values of different component of zooplankton, species diversity, 
evenness and dominance zooplankton of Ghorajan Beel 

Station I Station II 
Net plankton 414-1134 (647.0 +179.0) 335-804 (522.0 ±130.0) 

No. of species 147 146 

Zooplankton Abundance 133-487 (327.0 ±117.0) 152-464 (300.0 ±102.0) 
(ind/1) 

Rotifera (ind/1) 56-245 (167.0 ±60.0) 92-267 (159.0 ±56.0) 

Cladocera (ind/1) 47-160(99.0 +34.01 28-155 (81.0 ±29.0) 
Rhizopoda (ind/1) 4-47 (11.0 ±9.0) 4-70 (22.0 ±16.0) 

Copepoda (indll) 6-81_{35.0 ±22.0) 4-93 (34.0 ±25.0) 

Rotifera 
Species diversity 
Shannan'sindex 2.851-3.679 (3.301 ±0.2) 2.647-3.628 (3.194 ±0.26) 
Menhinick's index 2.091-4.796 (3.319 ±0.8) 1.909-3.992 (2.979 ±0.5) 
Evenness 
El 0.853-0.969 _(0.894 ±0.02) 0.855-0.925 (0.892 ±0.027) 
Dominance 
Berger-Parker's index 0.08-0.208 _{0.124 ±0.04) 0.068-0.326{_0.125 ±0.061 

Cladocera 
Species diversity 
Shannan'sindex 2.468-3.201 (2.851 ±0.2) 2.231-3.128 (2.743 ±0.24) 
Menhinick's index 1.811-3.444 (2.419 ±0.5) 1.395-3.618 (2.372 ±0.5) 
Evenness 
E1 0.844-0.963 (0.909 +0.03) 0.84-0.955 (0.914 +0.029) 
Dominance 
Berger-Parker's index 0.08-0.25 (0.147 ±0.04) 0.091-0.243 (0.161 ±0.04) 
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Table: 63 Multiple Regression (R
1
2 and R/) of Zooplankton in 

Deepor beet 

Step-wise regression Station I Station II 

(X1- X1s) R2=0.909173 R2=0.814876 

(X1- X15) R2=0.909083 R2=0.814873 

<X1- X14> R2=0.90811 R2=0.744177 

<X1- X13) R2=0.9056 R2=0.576864 

<X1- X12> R2=0.876126 R2=0.565775 

<X1- X11> R2=0.875786 R2=0.561168 

(X1- X1o) R2=0.599891 R2=0.495315 

(X1- Xg) R2=0.490493 R2=0.37235 

(X1- Xs) R2=0.490359 R2=0.347107 

(X1- X7) R2=0.401186 R2=0.245399 

(X1- Xs) R2=0.387702 R2=0.230302 

(X1- Xs) R2=0.383094 R2=0.230296 

(X1- X4) R2=0.294993 R2=0.205499 

(X1- X3) R2=0.258457 R2=0.05704 

(X1- X2) R2=0.224422 R2=0.051726 

Table: 64 Multiple Regression (R
1
2 and R

2
2) of Zooplankton in 

Ghorajan beel 

Step-wise regression Station I Station II 

(X1- X16) R2=0.715507 R2=0.922294 

(X1-X15) R2=0.69304 R2=0.913729 

<X1- X14) R2=0.691577 R2=0.8913 

<X1- X13) R2=0.687276 R2=0.88658 

<X1- X12> R2=0.666513 R2=0.870203 

<X1- X11> R2=0.627267 R2=0.659518 

(X1- X1o) R2=0.623292 R2=0.589057 

(X1- Xg) R2=0.611278 R2=0.571789 

(X1- Xs) R2=0.611258 R2=0.48715 

(X1- X7) R2=0.594643 R2=0.414376 

(X1- Xs) R2=0.594547 R2=0.319744 

(X1- Xs) R2=0.540179 R2=0.312757 

(X1- X4) R2=0.354521 R2=0.232553 

(X1- X3) R2=0.160663 R2=0.037239 

(X1- X2) R2=0.122494 R2=0.035091 
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PHYTOPLANKTON: 

Temporal variations in species richness and abundance of phytoplankton 
taxa of Deepor and Ghorajan beel are indicated in Tables 67-70 and in Figures 160-
167. Various phytoplankton recorded from Deepor beel belonged to five groups 
namely Chlorophyta, Bacillariophyta, Cyanophyta, Euglenophyta, Dinophyta and 
Chrysophyta. These, in turn, were represented by 59 species at both the sampled 
stations. The species richness of phytoplankton fluctuated between 16-34 species 
(18.0 ±4.0) and 20-35 species (20.0 ±5.0) at station I and II respectively. The maxi­
mum and minimum number of species were noticed in the month of June in the first 
year at station I and in November in the first year. The abundance of phytoplankton 
ranged between 219-682 (342.0 ±114.0) ind/1 at station I and221-654 (362.0 ±119.0) 
ind/I at station II of Deepor beel. The present observation registered a sharp decline 
in phytoplankton abundance from September to January in the first year and maxima 
was subsequently noticed in April in the first year at station I and minima was ob­
served in June of the same year. However, station II showed peak density during 
April in the tirst year and lowest during August of the same year. Phytoplankton 
exhibited significant positive correlation with net plankton (r1= 0.626. p<.01; r

2
= 

0.878, p<.OO 1) in this heel. 

In the present study, the abundance of phytoplankton in Ghorajan heel fluc­
tuated between 220-727 (320.0 ±136.0).indLl.at station I and 130-486 (222.0 ±84.0) 
ind/1 at station n: Peak density was observed during April in the second year at 
station I and minima was noticed during November in the first year. On the other 
hand. station II exhibited maximum during April in the second year and minima 
during June of the same year. Among the di tlerent groups of phytoplankton docu­
mented in this study, followed the spectrum of dominance as Chlorophyta> 
Bacillariophyta> Cyanophyta> Euglenophyta> Dinophyta> Chrysophyta in Ghorajan 
heel. Phytoplankton of this beel are represented by 55 species at station I and 54 
species at station II. Correlation analysis revealed that phytoplankton and net plank­
ton were significantly correlated (r

1
= 0.759, p<.OO 1: r

2
= 0.621. p<.O I) in this bee I. 

The abundance of Chlorophyta at station I fluctuated between 85-274 ind/1 
( 141.0 ±46.0) at station I in Deepor heel. The minimum density was noticed during 
June in the first year. This group, however, recorded primary maxima (274 ind/1) in 
April in the first year; secondary maxima (254 ind/1) in April in the second year and 
still another was observed during May in the second year, thereby indicating trimodal 
pattern of temporal variations. The population density of this group was distinctly 
lower from November in the second year to January in the same year and subse­
quently during March and April in the same year respectively. The abundance of 
Chlorophyta at station II in this heel was relatively lower and fluctuated between 
112-346 ind/1 (171.0 ±63.0). The green algae registered maximum density in this 
ecosystem during April in the tirst year and lowest abundance was noticed in August 
in the second year and June in the same year. Further. this group recorded secondary 
maxima in May in the second year and i_ertiary maxima in April in the second year 
and hence, exhibited bimodal pattern of annual variations. Jn addition. their popula­
tion indicated almost equal magnitude of abundance from January in the second 
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year. The Chlorophyta was the most dominant quantitative group, which comprised 
of38.9% ofthe total phytoplankton at station I. A maximum density was observed 
during May in the first year and minima was observed during April in the same year 
at station II. Chlorophyta established a positive and significant relationships with 
net plankton (r

1
= 0.619,p<.OI; r

2
= 0.798,p<.OOI), Phytoplankton (r1= 0.963,p<.OOl; 

r,= 0.949,p<.OOI ), Bacillariophyta (r
1
= 0.861 ,p<.001; r2= 0.793,p<.001 ), Cyanophyta 

6
1
= 0.697,p<.001; r

2
= 0.787,p<.001), Chrysophyta (r1= 0.704,p<.001) and specific 

conductivity (r
2
= 0.428, p<.05). On the other hand, significant inverse correlation 

with Cladocera (r
1
= -0.477. p<.Ol) at station I in Deepor bee!. 

The Chlorophyta abundance ranged between 86-407 ind/1 (.155.0 ±84.0) at 
station_£ which depicted peak density during May in the second year and lowest 
during February in the first year in Ghorajan bee!. Station II ofthis beel t1uctuated 
between 67-222 ind/1 ( 109.0 ±38.0), density of which exhibited maximum during 
May in the second year and minima during June in the first year. On the contrary, it 
exhibited significant positive correlation with net plankton (r

1
= 0.746, p<.OOl; r2= 

0.526,p<.Ol ), phytoplankton (r
1
= 0.982,p<.001; r

2
= 0.962,p<.001 ), Bacillariophyta 

(r
1
= 0.633, p<.OOI; r

2
= 0.924, p<.OOl ), Cyanophyta (r

1
= 0.912, p<.001; r 2= 0.696, 

p<.OOl ), Chrysophyta (r
1
= 0.505, p<.Ol; r2= 0.603, p<.01) and total alkalinity (r2= 

0.432, p<.05) in Ghorajan beel. 

The Bacillariophyta were represented by 20 species at both the stations in 
Deepor bee! and their species richness in the monthly collections ranged between 9-
18 (14.0 ±3.0) and maximum number of species were found during April and May 
in second year: while lov.cr richness of the diatoms was observed in June in the 
second year at station I. On the other hand, station II registered 9-18 ( 13.0 ±3.0) and 
peak during April in the first year and minima during August in the first year. The 
population densities of Bacillariophyta at station I in Deepor bee! fluctuated be­
tween 53-181 (89.0 ±32.0) ind/1, which followed a bimodal pattern of temporal varia­
tions. The minimum density of these diatoms was noticed during June in the second 
year. This group, however, recorded primary maxima in April in the first year and 
secondary maxima in April in the second year. On the other hand, the quantitative 
abundance of the Bacillariophyta at station II fluctuated between 39-14 7 (86.0 ±25.0) 
ind/1. The diatoms density was higher in April in the second year and again at the 
end of this study period May in the second year but during the rest of the study 
period, it exhibited bimodal pattern; primary maxima of lesser magnitude was no­
ticed in April in the first year, on the other hand, the lowest density ofthis group was 
observed in August in the second year. Bacillariophyta showed significant positive 
correlations with net plankton (r

1
= 0.598,p<.Ol: r

2
= 0.736,p<.001). phytoplankton 

(r1= 0.70 I, p<.OOI; r2= 0.892. p<.OOJ). Chlorophyta (r
1
= 0.86 L p<.OO I; r,-- 0.793. 

p<.OOl ), Chrysophyta (r
1
= 0.704,p<.OOl ). calcium (r

1
= 0.419,p<.05) and BOD (r

2
= 

0.426,p<.05). In addition, they showed significant inverse correlation with Cladocera 
(r

1
= -0.552, p<.Ol) at station I in Deepor bee!. 

The Bacillariophyta were represented by 19 species at both the stations in 
Ghorajan bee) and their species richness in the monthly collections ranged between 
6-17 (12.0 ±3.0) and maximum number of species were found shortly after winter 
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Table: 67 Monthly variations in population density of phytoplankton in Deepor beel [Station I] 

1999 2000 2001 
Chlorophvta A s 0 N D J F M A M .J J A s 0 N D J F M A M J J 
Chlamydomonas sp. 6 5 7 - 12 7 4 14 18 10 3 - - - 12 10 - 4 8 - 28 12 9 -
Goniumsp. 8 14 10 14 6 5 12 9 15 7 li 10 4 - 8 - - 10 12 14 10 14 - 10 
Pandorina morzun 10 4 6 9 - 8 - 6 9 3 - 12 6 14 - 9 15 - - 6 4 6 - -
Volvox sp. 3 - 4 6 3 2 4 - 7 - 9 3 10 16 - - - 12 5 - 6 - 14 16 
Eudorina sp. - 5 10 8 6 - - 2 6 4 - 4 - - 12 18 10 - 14 - 32 24 4 -
Pleodorina sp. 4 6 - - 4 8 10 7 - 2 5 - - - 6 4 - - - 10 - 16 8 12 
Pediastrum simplex 8 3 5 4 - - 6 3 10 6 4 3 12 4 - - 8 6 - - 14 8 - 6 
?.duplex - 2 3 - 4 4 7 2 5 - - - 6 - - - 2 - 10 - 12 14 6 -
Hy_drodict)'0/1 sp. 6 9 8 5 - 12 10 8 22 3 - 6 - 8 14 12 - - 4 3 10 5 - 4 
Closterium sp. 15 14 17 10 8 14 4 15 33 18 12 8 22 18 - - 28 - - 14 30 38 - 10 
Coe/astrum sp. 2 4 - 2 - 3 3 2 4 - I 3 - - 6 10 - 12 4 - 6 - 8 2 
Cosmarium granatun 18 15 10 8 14 - - 16 28 12 3 14 28 14 - - 32 4 - li - 8 - 4 
C. monoma=um 2 - 2 - 6 4 3 - - 2 3 3 4 - - 3 6 - 4 2 3 - 18 -
Spirogyra spira/is 32 24 14 15 18 24 18 28 42 14 20 24 18 15 - 24 - 14 26 8 12 6 16 22 
U/othrix sp. 10 7 3 4 - - 2 4 6 2 - 3 - 6 10 - - 20 15 - 16 18 - 14 
Euastrum sp, - 5 3 7 2 5 - 6 - - 2 4 5 - 8 6 4 - - 17 14 9 4 6 
Xanthidium sp. 4 - - 5 3 4 2 - 7 4 - 2 3 - - 4 12 16 - - 8 4 3 -
Sirogonium sp. 14 16 10 - 8 - 4 9 14 10 8 - 6 10 - 7 - - 12 - 4 10 - 12 I 

Desmtdium sp. 7 8 - 4 3 6 10 12 15 8 - 3 - 8 12 - 4 3 - 8 - 6 - 4 
Chiarella sp. - 3 2 3 - 7 - 6 10 4 3 - - - 4 6 20 22 - 15 8 - 12 3 
Zy'f?nema sp. 5 3 4 6 7 - 9 4 8 - 2 6 4 3 - 7 - - 10 18 16 20 - 8 
Gonato=ygon sp. 3 4 - 8 2 3 6 4 3 3 4 4 - 6 3 - 6 8 - - 15 4 6 -
Microspora sp. 2 6 5 3 - 4 - 5 12 - - 6 10 - - 4 5 - 8 10 6 9 - 4 
Species richness 19 20 18 18 16 17 17 20 20 17 15 18 14 12 II 14 13 12 13 13 20 19 12 16 
Abundance(indll) 159 157 123 121 106 120 114 162 274 112 85 118 138 122 95 124 152 131 132 131 254 231 108 137 
Bacillariophyta 
Amphora sp. 12 7 5 8 9 - 4 8 10 - 4 6 - 8 10 - 4 6 3 - 12 8 6 -
Ca/oneis sp. 4 6 4 7 4 8 - 4 8 7 - - 3 4 - 4 3 - 6 8 10 4 - 4 
CJ·mbel/a :,p, 3 4 2 - 5 4 7 - 3 2 5 4 - - 6 5 8 10 - 6 4 16 8 -
Diatoma sp. 2 - 7 4 10 - 7 12 7 4 8 2 - 4 8 - - 3 7 24 22 14 - 10 
Diploneis sp. 7 4 - 8 - - - 16 22 16 7 9 6 - - 4 3 - - 10 6 4 7 -
J:;unotia sp. - 3 2 - 4 6 10 14 18 12 - 4 - 7 4 - - 9 - 4 13 15 - 12 
FlaJ<illaria sp. 10 4 6 4 - 12 8 - 10 7 3 12 18 6 - 14 12 - 13 - 6 - 8 4 
Frusrulta sp. 6 - 5 2 3 - 7 4 - - 8 4 - - 26 18 - 4 - 6 8 10 12 -
Gomplwnema sp. 4 6 - 3 4 2 5 4 8 2 - - 4 3 - - 16 8 - 4 6 4 - 8 

Gyros 1 gma sp. - 3 4 - - 3 7 6 4 - 4 6 3 - 8 6 - - 7 - 4 12 - -
Afelostra sp. 12 - - 10 7 6 5 8 14 6 - 3 10 8 - 4 3 - - 7 14 8 4 -
Savicu/a sp 4 2 2 - 3 2 - 2 6 3 2 - - - 4 3 - 2 2 - - 3 - 4 
!\'it=schia sp. - 7 5 4 2 - 4 - - 8 - 6 4 2 2 - - 3 - 3 4 6 2 -
Pinnulanasp. 2 4 - 3 3 6 2 4 4 - 2 3 - - - 6 5 - 4 8 10 7 - 10 

-------- ----
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P/eurosigma s~ 6 5 4 - 4 8 7 6 12 4 - 10 3 2 - 4 - 4 14 - 7 16 - 4 
Rhopa/odia sp. 2 - - 4 2 4 - - 4 3 3 - - 4 4 - - 6 4 3 - 3 2 -
Surirel/a sp. 7 4 8 - 10 - 12 16 20 12 10 6 14 8 - 9 12 - - - 6 4 - 12 
Synedra sp. 8 4 - 3 4 8 - 6 5 6 - 3 - 12 7 4 - - 4 5 4 3 - -
~hanodiscus sp. 2 - - - 3 - 4 8 10 3 2 - - - - 8 10 - 14 - 12 - 4 3 
Tabellaria SfJc I 4 5 7 - 4 6 10 16 7 5 10 3 4 - - 2 4 - 6 8 12 - 4 
Species richness I7 I5 13 13 I6 13 15 I6 IB I6 I3 15 IO 13 10 I3 II /1 II 13 IB IB 9 ll 
Abundance(ind/1) 92 67 59 67 77 73 95 I28 IBI 102 63 88 68 72 79 89 78 59 78 94 I 56 149 53 75 
~anophyta 

Anabaena sf!:_ 4 7 3 3 - 2 8 12 16 10 4 - - 3 8 - 6 7 12 - 14 4 - -
Anabaenops1s sp. 5 2 4 - 8 14 7 9 14 8 2 4 - 2 - 8 - - - 14 7 3 - 2 
Mycrocystis sp. - 4 8 10 13 9 - 18 20 6 - 8 18 - 12 - - 16 7 2 8 10 4 -
Nostoc sp. 18 - 14 9 6 - 8 10 9 - 12 14 - 4 - 7 10 - 16 8 24 22 - 12 
Oscillaroria sp. 44 28 16 14 19 22 14 28 38 16 14 22 48 - 25 8 4 7 - - 20 16 28 -
Phormidium sp. 15 12 - 6 - 10 15 20 24 - 8 - - 16 8 - - 28 21 - 8 12 - 10 
Rivu/aria sp. 6 - 4 3 6 - 8 12 20 - 4 7 8 - - 12 16 - - 14 - 8 4 3 
Rap_hidiopsis sp. 4 7 - 5 4 3 4 10 8 12 3 2 - 3 4 2 - 2 4 - 6 - 5 2 
Species richness 7 6 6 7 6 6 7 8 8 5 7 6 3 5 5 5 4 5 5 4 7 7 4 5 
Abundance(ind/1) 96 60 49 50 56 60 64 Il9 149 52 47 57 74 28 57 37 36 60 60 38 87 75 4I 29 
Euglenophyta 
Euglena sp. 8 5 6 6 4 - 9 10 14 7 3 4 - 6 4 5 2 - - 4 6 4 - -
Phacus sp. 4 3 2 - 3 5 4 4 6 5 4 - 3 - 5 8 - 10 14 - 18 16 - 8 
Trachelomonas sp. 4 6 3 s - 2 3 6 10 9 - 10 - 4 6 - 12 - 8 J(J 9 - 10 4 
Species richness 3 3 3 2 2 2 3 3 3 3 2 2 I 2 3 2 2 I 2 2 3 2 I 2 
Abundance(ind/1) I6 14 ll II 7 7 I6 20 30 2I 7 14 3 IO 15 I3 14 10 22 20 33 20 10 I2 
Dinophyta 
Gonyaulax sp. 4 8 3 4 6 - - 10 17 7 - 4 - 3 4 - 8 2 - 10 12 17 - 9 
Peridinium ~ 7 5 5 3 - 4 8 2 6 3 6 - - 4 3 2 - - 6 - 8 - 10 2 
Ceratium s~ 22 - 8 6 12 6 - - 3 - 4 5 28 32 - 64 53 - - 33 38 18 - -
Species richness 3 2 3 3 2 2 I 2 3 2 2 2 I 3 2 2 2 I I 2 3 2 I 2 
Abundance(ind/1) 33 I3 16 13 IB 10 8 I2 26 10 10 9 28 39 7 66 6I 2 6 43 58 35 10 JJ 
Chrysophyta 
Dinobrvon sp. 10 8 6 - 12 14 - 8 12 4 - 8 - 4 3 - 6 3 - 14 8 12 - 6 
lf.EJ!obryon sp. 6 4 3 10 - 3 9 6 10 6 7 - 4 7 2 4 - 10 12 7 14 17 8 -
S~ecies richness 2 2 2 I I 2 I 2 2 2 I I I 2 2 I I 2 I 2 2 2 I I 

_ AbtJndanc~ind/1) I6 12 9 IO I2 17 9 14 22 10 7 8 4 II 5 4 6 13 12 21 22 29 8 L_L__ 
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Table: 68 Monthly variations in population density of phytoplankton in Deepor beel [Station II] 

1999 2000 2001 
Chlorophyta A s 0 N D J F \I A M J J A s 0 :\ D J F M A M J J 
Chlamydomonas sp. 10 8 4 16 12 18 9 II 24 12 - 7 - - 12 14 - 8 4 2 - 14 6 -
Goniumsp, 7 17 8 - 10 6 5 8 14 - 10 4 3 - 4 8 10 - - 8 10 - 3 14 
Pandorina morum 12 - 14 4 6 3 15 4 5 4 3 - - 14 9 - 6 4 - - - 18 12 3 
r·olvox sp. - 4 - - - 6 - 3 7 2 - 4 18 20 - 14 - - 28 - 16 - - 22 
Eudorina sp. 8 6 5 8 3 - 5 - II 4 9 5 - - 12 3 18 14 6 - ~2 28 - -
P/eodorina sp. 5 3 3 12 8 10 6 4 20 14 4 10 - 14 16 6 - 8 - 24 15 9 4 -
Pediastrum simplex 4 - 6 8 7 14 7 - 12 8 10 6 10 8 - 15 4 - 3 - 8 10 3 6 
P.dup/ex - - - 3 - - 4 - - 2 I - - - 3 - - 4 2 - 2 - - -
f~vdrodictyon sp, 8 14 10 6 8 17 24 6 32 - 4 12 - 18 24 27 - 8 - 7 14 12 - 4 
C/osterium sp. 22 18 24 14 10 14 18 15 43 24 13 15 28 - 32 16 8 - 38 43 58 53 17 22 
Coelastrum sp. 4 3 2 - 2 4 3 - - 5 3 - 3 - 4 6 - 10 - - 7 24 - 12 
Cosnwrium granatun 25 19 22 6 16 12 20 28 46 10 28 21 - 34 19 - 14 22 - 24 37 20 14 -
C.monoma:::um - 5 3 - 10 - 4 6 4 5 - 8 14 6 - - 8 - 7 6 I' - 3 -
Spiro.~·ra spirulis 52 32 18 20 14 17 22 16 62 17 24 28 27 22 33 36 - 24 20 - )(> 72 30 27 
Ulothrix sp. 4 3 3 6 12 - - 10 4 6 - 14 - 6 4 - 16 - 24 8 - 14 - 8 
Euastrum sp. 6 8 - 4 - 6 4 5 10 3 2 - 4 3 - 6 - 3 - - 14 22 - 6 
Xanlhidium sp. - - 4 3 8 5 - 12 4 6 - 5 - - - 10 8 - - 13 - - 8 -
Sirogonium sp. 10 12 17 - 14 7 4 18 20 10 6 2 - 4 3 - - 6 5 - - 10 - 7 
Desmidium sp. 6 3 2 4 8 6 5 9 4 3 3 I - - 3 - 4 2 2 - 6 4 - -
Chlore/la sp 2 I 3 - - 4 3 3 2 - 7 2 3 - - 4 2 - - 4 3 7 - 6 
lygnema sp. 5 7 - 4 6 - - 5 7 2 2 - 2 2 - 5 4 - 6 - - 8 4 -
Gonato:::ygon sp. 4 3 4 6 - 8 5 4 5 4 - 4 - 4 3 4 - 2 - - 10 4 - 3 
Microspora 'P. 3 2 3 - 4 4 6 8 10 - 5 3 - - 8 10 3 - 2 3 - 6 8 -
Species richness 19 19 19 16 18 18 19 19 21 19 17 18 10 13 16 16 13 13 13 II 16 18 12 13 
Abundance(ind/1) 197 168 155 /24 158 161 169 /7J 346 141 134 151 112 ISS /89 184 105 115 147 142 293 335 112 140 
Bacillariophyta 
A "!£!wra sp. 8 6 4 3 - 10 6 9 8 2 - 2 - 4 3 - 8 12 - - 6 14 - -
Catone is sp. 7 4 3 8 12 - 4 6 5 14 9 4 3 - - 6 4 - - 4 3 5 - 4 
Crmbe/la sp 4 3 - 6 5 4 - 7 14 10 8 - 6 3 - 12 6 4 8 - - 7 4 -
Uwtoma sp. - 2 4 - 4 8 9 16 15 9 6 - 4 - 8 7 - 10 16 22 28 6 12 16 
D1ploneis sp. 12 14 7 8 - 6 6 3 7 - 14 20 - 18 14 - - 4 - - l) 7 - 6 
Eunotia sp 4 3 - 2 6 8 3 - 4 2 - IU - - 4 3 5 - - - 2 - 4 
F/'!1£}1/ana .lp. 8 6 14 I 2 - 4 - 7 3 4 2 - - 4 - - 6 2 14 12 - -
Frustulia sp. 3 - 8 4 3 s 7 6 4 3 - 7 - 4 3 - 8 5 - - - 4 2 
~luJnema .\fJ. - 8 6 12 9 - 3 14 18 4 3 - 4 -_ -- -- 12 ____I_()_ - - 14 8 6 - -

-
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Gyrosigma sp. 2 3 3 - - 4 2 3 6 2 - 3 - 4 6 - - 7 4 - 4 2 - 4 

Melosira sp. 4 - 6 4 3 10 9 7 8 - 4 5 - - - 2 4 - - 6 5 14 6 -
Navicula S£. l 3 - 2 2 3 - - - 5 2 4 8 14 - - 32 - - 24 27 - 8 3 

Nitzschia sp. 6 7 2 - - 2 4 3 12 6 - 8 - 6 4 - - 6 8 4 - 16 - 18 

Pinnularia sp. - - 4 6 8 - 3 4 7 3 - 4 - - 3 5 - - 4 - - - 14 -
Pleurosif!,ma sp. 4 3 7 2 - 5 7 4 8 2 6 - 4 8 - - 6 - - 4 7 - - -
Rhopa/odia sp

0 - 2 3 - 4 12 - - 4 3 - - 3 2 4 - - 8 6 - - f 3 -
Surirel/a sp. 6 3 - 7 5 2 I I 3 - 4 5 - - 10 12 - - - 14 17 - 4 2 

.<;ynedra sp. 14 - 4 12 - - 14 9 8 2 - 6 5 - - 4 3 - 8 - 16 12 - -
Spephanodiscus sp. - 4 3 2 2 2 - 5 3 - 3 3 - - 6 3 - 4 - 2 3 - 6 3 

Tabel/aria sp. 2 10 4 4 3 - 2 7 8 10 4 6 - 4 2 - - 12 14 18 - 22 - 8 

Species richness 15 I6 16 I5 14 15 15 17 /8 16 12 I5 9 10 I2 11 9 10 /0 Il 1.1 14 9 11 
Abundance_(ind/1) 85 8/ 82 82 67 8.1 80 108 142 84 66 9I .19 67 67 70 84 75 79 114 /47 129 6I 70 
Cyanoph~ 

Anabaena sp. 10 14 - 6 9 12 18 22 20 16 - 14 - 12 18 - - 24 16 10 22 8 - -
Anabaenopsis sp. 6 3 12 8 14 7 13 15 12 8 10 3 14 - 6 17 8 - - - 15 28 12 4 

Mycrocystis sp. 3 - 6 10 6 8 10 14 15 - 14 8 - 4 - 12 10 20 38 - 42 46 - 25 

Nos toe sp. 14 6 8 5 - 6 - 8 7 18 8 10 6 - 12 - 22 8 - 16 - - - -
Oscillatoria sp. 32 24 28 18 14 12 17 25 44 15 19 27 42 38 - 18 - - 30 14 62 54 - 52 

Phormidium SJl. 12 9 6 3 3 4 6 4 12 10 8 4 - 12 15 - 14 16 - 8 16 - 10 8 

Rivularia sp. 6 - 8 - - - 3 - - 2 4 3 - - 4 - 6 8 - - 2 ' - -
RafJ!lidiopsis sp. - 2 3 2 2 - - 4 7 - - I - - - 6 - - - 4 7 - -
Species richness 7 6 7 7 6 6 6 7 7 6 6 8 _1 4 5 4 5 5 _1 5 7 5 2 4 
Abundance(indlf) 8.1 58 7I 52 48 49 67 92 117 69 63 70 62 66 55 53 60 76 84 52 166 139 22 89 
Euglenophyta 
Euglena sp. 4 6 3 2 - 7 - 12 14 3 2 2 - 5 6 - - 18 9 - 20 14 - 8 

Phacus sp. 3 2 - 4 3 2 4 3 5 9 - 4 2 3 - 4 2 - - - 8 - 7 4 

Trachelomonas sp. l 2 - 3 4 2 2 7 6 4 3 - - - 4 3 - 2 2 8 - - 6 -
Species richness 3 3 I 3 2 3 2 3 3 3 2 2 I 2 2 2 l 2 2 I 2 I 2 2 
Abundance(ind/1) 8 10 3 9 7 lJ 6 22 25 16 5 6 2 8 10 7 2 20 Jl 8 28 j.j 13 12 
Dinophyta 

Gonyaulax sp. 9 4 6 - - 3 2 5 6 - 4 3 - 4 2 - 4 7 - 3 10 - - 2 

Peridinium sv. 4 3 - 2 3 2 - 4 3 6 1 2 2 - - 4 - 3 2 6 4 7 10 -
1 Ceratium sp. 19 8 7 - - 4 3 12 20 10 4 6 - 22 - - 32 28 - - - 24 - 36 

' S...E!_cies richness 3 3 2 1 1 3 2 3 3 2 3 3 I 2 I 1 2 3 1 2 2 2 I 2 
Abundance(ind/1) 32 15 13 1 3 9 5 21 29 16 9 II 2 26 2 4 36 38 2 9 14 31 10 38 
Chrysophyta 

Dinobrron sp. 3 4 3 2 6 2 2 4 5 2 - 3 - 6 2 - 12 - - 4 2 - - 14 

Hyalobn·on sp. 4 4 5 - 2 4 - 3 4 3 4 2 4 - 3 6 - - 8 3 6 4 -
Species richness 2 2 2 I 2 2 I 2 2 2 I 2 I I 2 1 I - I 2 1 I I I 
Abundance(ind/1) 7 8 8 1 8 6 2 7 9 5 4 J 4 6 5 6 I2 - 8 7 2 __(J_ 4 14 
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Table: 69 Monthly variations in population density of phytoplankton in Ghorajan beel [Station I] 

1999 2000 2001 

ChlorophyJa A s 0 :\ D J F :\I A M J J A s 0 N D .J F M A M J .I 
Chlamydomonas sp. 12 6 - 18 9 15 7 5 20 4 8 3 20 10 15 7 14 8 - - 6 12 16 -
Goniumsp. 6 14 9 5 8 - 4 6 16 10 7 12 - 18 12 10 24 20 15 18 - 8 12 10 
Pandor ina monon 5 4 13 - - 8 3 5 l) - 3 6 8 12 7 - 6 - 9 12 IU 25 8 -
l'alvox sp. - 6 4 4 3 7 - - 3 2 - - 12 8 - 6 4 - - 10 24 28 - 15 
Eudorina sp. 4 3 7 12 10 6 8 14 18 6 - 4 6 4 10 14 6 12 24 - 32 24 6 -
Pleadorina sp 7 - 15 4 6 12 6 7 II 7 5 - 8 - - 4 - 10 6 8 22 48 10 18 
Pediastrum simp/a - 4 3 7 - 9 3 2 2 4 3 4 4 - - 6 8 3 8 5 14 12 4 6 
Hvdradictvon 'P· 2 6 - - 14 5 9 5 - 15 8 12 6 10 4 - - - 4 6 12 10 - 4 
C/osterium sp. 18 14 22 9 12 7 6 15 38 27 16 8 - 6 12 10 - 14 8 4 42 54 18 -
Caelastrum sp. - - 3 - 5 4 2 3 7 2 3 3 4 - - 5 7 - - 12 14 10 - 8 
Cosmarium sp. 36 26 17 12 4 8 14 8 67 31 23 25 22 14 8 16 12 - - 10 52 37 9 12 
SpirOJO'ra spiralts 67 23 14 26 15 10 5 7 73 24 18 13 28 20 16 12 - 8 10 6 87 64 14 24 
Ulathrix~ 5 - - 4 3 7 - 6 12 3 - 5 2 4 - - 8 - 3 10 12 14 4 -
Euastrum sp. - 4 3 3 6 12 - 4 6 - 5 6 4 - 8 - - 2 6 - X 6 - 10 
Xanthidium sp. 7 2 6 6 10 - 3 - 4 3 7 14 - 2 3 - - 14 - - 10 8 - -
Sirogonium sp. 4 6 3 5 - 7 4 5 5 9 - 4 - - 4 8 - - 5 4 6 10 4 - I 

Desmidium sp. 3 2 4 7 6 8 2 2 6 3 9 - 4 - - - 6 - - - 8 7 - 3 
Chiarella sp. - - 9 3 3 - 4 3 14 8 - 7 - 6 - - - 8 4 - 2 6 - 4 
Zygnema sp. 5 6 6 '! 8 2 3 2 4 7 3 6 - - - 8 10 - - - - 4 - -

' 

Gonato;:;:gon sp. 4 3 4 6 - 4 3 5 - 2 2 4 6 - 4 - - 10 8 6 10 12 3 -
Microspara sp. 2 - 7 3 6 - - 6 4 3 3 2 - - - 4 - - - - 6 8 - 10 
Species richness 16 16 18 18 17 17 17 19 19 19 16 18 14 12 12 13 11 11 13 13 19 21 12 12 
Abundance(ind/1) 187 129 149 143 128 13 86 110 319 170 12 138 134 11 10 11 10 10 110 111 37 40 10 12 

1 3 4 3 0 5 9 7 7 8 4 
Bacillariophyta 
Amphora sp. 10 8 7 .. 4 4 5 2 ~ - 5 6 - 4 8 6 3 - - II) 14 - -I 

Calaneis sp. 7 4 3 5 3 7 8 9 14 12 6 4 3 - - 4 - - 8 3 R 6 - 7 
Cymbella sp. - - 2 4 4 9 3 4 3 6 2 4 6 - - - 4 6 - 5 ·~ - 8 -
Diatoma sp. 6 2 12 3 3 - 2 5 8 3 - 2 - - 8 - - 3 2 - 3 - - -
Dpjoneis sp. 4 3 4 (, 9 - 3 3 ' - 12 14 - 5 6 - - - 8 10 12 7 - -
F/agillaria sp 3 4 7 ·' - 8 8 - 4 3 5 2 4 - - 3 - 5 - - ~ - - 4 
Frustu/ia sp. - - - 2 2 4 - 7 2 - 4 3 - 8 2 - 3 - - 6 10 12 5 -
Gomphanema 'W 6 3 4 - 3 10 13 3 15 4 - - 2 - - 4 - 8 - - - 6 - 4 
Gwvs1gma sp. 3 - - 5 6 - 4 4 2 7 3 - - 4 3 - - - 6 10 14 18 - 5 
Melosira sp. 12 4 3 - - 8 14 4 - - 5 9 - 12_ -__ L__ ~ 7 - L_- -···----

__§_ - 8 4 -
- ----
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Navicula sp. - 10 2 2 I 3 2 3 2 I 3 - 2 - 16 14 - - 3 - 6 2 - 6 
Nitzschia sp. 5 3 3 7 9 - 4 - 6 10 4 16 - 14 - - 7 - - 2 4 - -
Pinnularia sp. 4 4 - 6 3 2 2 5 3 4 6 2 - - 12 - 18 9 - 14 5 6 4 -
Pleurosigma sp. 14 6 4 3 10 7 4 - - 3 3 6 2 - 4 3 - - 12 - 4 - - 14 
Rhopalodia sp. 3 3 2 - - 4 - 6 8 2 - - 3 4 - - - 15 - 4 8 6 - 2 
Surirella sp. - - 4 3 2 2 3 4 2 - 5 4 - 2 - 4 3 - - - - 5 2 -
SJ:.nedra sp. 6 8 3 4 4 3 6 2 4 6 - 7 - - 3 - 8 4 - 10 12 - - 6 
~hanodiscus sp. - 4 2 - I 2 3 2 6 9 3 4 - - - 2 - - 6 - 2 - 5 4 
Tahellaria sp. 10 7 4 3 - - 4 3 2 4 4 - - 2 - - 6 3 - 3 - 4 - 2 
Species richness 14 15 16 14 15 14 17 16 17 14 15 14 7 9 8 8 9 10 7 11 15 12 6 10 
Abundance(ind/1) 93 73 66 56 64 73 88 66 93 74 70 83 22 55 54 42 65 63 45 73 11 94 28 54 

0 
Cyanophyta 

Anabaena sp. 4 6 8 - 6 9 14 7 17 12 8 12 - 8 10 - 5 7 - - 18 16 - 4 
Anahaenopsis sp. - 4 3 6 2 - - 8 10 4 3 - 4 - 6 3 8 - 6 10 7 - 12 -
Mycrocystis sp. 3 - 4 3 7 12 4 6 16 10 9 7 - 10 12 - 14 5 - - 18 20 - 6 

Nostoc sp" 14 7 10 4 3 14 5 3 8 4 - 4 3 - - 6 - 8 10 24 22 28 14 -
Oscil/atoria sp. 43 27 32 17 15 22 28 19 62 9 7 14 64 34 - 28 22 14 18 - 68 65 - 25 
Phormidium sp. 9 3 7 2 2 4 3 - 7 - - - 6 2 - 4 8 - 3 2 7 14 12 6 I 

Rivularia sp. 4 7 - - 5 - - 6 4 3 3 6 - 3 5 - - 4 2 2 6 8 5 4 
Species richness 6 6 6 5 7 5 5 6 7 6 5 5 4 5 4 4 5 5 5 4 7 6 4 5 
Abundance(ind/1) 77 54 64 32 40 61 54 49 124 42 30 43 77 57 33 41 57 38 39 38 14 15 43 45 

6 1 
Euglenophyta 
Euglena sp. 6 8 3 4 - 6 12 4 3 - 2 4 - 5 8 - 6 14 17 - 22 16 6 10 
Phacussp. - 3 2 2 4 3 3 5 6 9 2 3 4 6 - 10 4 - 3 6 8 10 - 8 
Trachelomonas sp. 2 4 I I 2 I - - - 4 3 - - - 4 3 - 2 - 8 4 6 4 -
~cies richness 2 3 3 3 2 3 2 2 2 2 3 2 1 2 2 2 2 2 2 2 3 3 2 2 
Abundance(ind/1) 8 15 6 7 6 10 15 9 9 13 7 7 4 11 12 13 10 16 20 14 34 32 10 18 I 

Dinophyta 

Gonyaulax sp. 4 3 - - 4 2 2 - I 2 I I - 2 4 3 - 2 2 6 4 - 2 3 
Peridinium sp. 3 2 4 6 - 3 - I 4 3 - - 3 4 - 6 5 - 3 2 8 4 - 4 
Ceratium sp. 17 4 6 5 - 4 - 7 22 I 3 3 2S 36 65 - - 22 17 32 38 - 62 15 
S~cies richness 3 3 2 2 1 3 1 2 3 3 2 2 2 3 2 2 1 2 3 3 3 1 2 3 
Abundance(ind/1) 24 9 10 11 4 9 2 8 27 6 4 4 31 42 69 9 5 24 22 40 50 4 64 22 
Chrysophyta 

Dinobrron sp. I 2 2 4 3 7 2 4 - 6 I 3 2 - 4 3 - 2 2 I 4 6 2 -
Hvalohryon sp. 2 I I I 3 2 4 3 4 2 4 - - 3 - 2 4 3 - 4 6 3 I 4 
Species richness 2 2 2 2 2 2 2 2 1 2 2 1 1 1 1 2 1 2 1 2 2 2 2 1 I 

Abundance(ind/1) 3 3 3 5 6 9 6 7 4 8 5 3 2 3 4 5 
-

4 5 2 5 10 9 3 4 
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Tabl9: 70 Monthly variations in population density of phytoplankton in Ghorajan beel [Station II] 

1999 2000 2001 
Chlorophyta A s 0 N D J F \1 A M J J A s 0 N D J F \I A \1 J .I 
ChlamJ'domonas sp. 7 9 12 6 14 8 6 4 7 3 6 4 10 12 - - 8 14 - 6 18 14 7 -
Goniumsp. 3 8 7 II 5 7 9 5 12 4 4 5 - 6 4 10 3 2 4 - 8 10 - 6 

Pandorina morum 4 2 - - 3 6 - - 6 2 5 2 3 - 6 4 8 4 - 10 12 8 - 10 

i'olvox sp. 3 - - - 4 - 3 7 5 - - 3 - 4 10 - 3 - 12 14 18 12 15 -
Eudorina sp. - - 3 4 - 3 - 4 II 3 - - 2 - - 4 - 4 3 - 8 - 10 2 

Pleodorina sp. 2 6 14 9 - - 7 - - 6 4 5 - 3 2 - - - 4 6 10 14 - 4 

Pediastmm simplex - 2 6 4 3 12 - 3 2 - - - 5 - 4 3 6 - 4 3 5 8 4 -
Hydrodtctyon sp. 18 6 - 8 - 14 - 16 14 6 4 3 - 6 10 14 - 8 12 - 4 14 - 8 

C/osterium sp. 6 8 10 12 5 7 9 - 6 - 12 14 8 - 6 - - 15 - 10 12 9 6 4 

Coelastrum sp. - - 4 - 3 - 6 10 19 6 - - 4 3 - 4 10 - 8 14 18 16 - -
Cosmarium sp. 22 14 12 34 20 4 10 4 4 - 6 8 - 14 20 12 - 6 10 18 22 42 12 !6 

Spirogyra spiralis 36 24 18 16 32 12 15 20 39 25 8 12 24 32 18 - 22 28 12 16 26 30 15 17 

U/othrix sp. - 6 7 II - - 5 6 6 - 5 3 4 - 8 6 - - 14 8 10 6 - 4 

Euastrum sp. 3 - - - 4 2 - 3 3 4 - - 3 6 - - - 4 2 - 8 4 3 -
Xanthidium sp. - 2 3 - - 4 3 - - 10 2 4 - - 4 3 - - 3 14 - 6 - 3 

Sirog_onium sp. 2 4 4 3 2 - 2 - 4 - - - 12 - 6 - 8 10 - 4 3 - - 6 

Desmidium sp. 3 6 - - 4 2 - - - 3 3 2 - 4 10 - 6 4 4 - 8 3 2 -
Chiarella sp. - - 2 2 3 - 4 4 6 - 5 3 4 - 3 7 - - 3 6 - 4 - 4 

Zygnema sp. 4 3 - - - 2 3 2 4 - - 3 - 12 - - 14 8 - - 10 12 4 -
Gonato::yf{on sp. 6 - 8 7 2 - - 3 - - 3 8 - 10 6 - - - 8 4 12 6 - 4 

Microspora sp. - 2 2 4 3 2 - - 5 3 - - 2 3 - 4 6 5 - - - 4 - 2 

Species richness 14 15 15 14 15 14 13 14 17 12 13 15 12 13 15 11 11 13 15 14 18 19 10 14 
Abundance(indlll 119 102 112 131 107 85 82 91 153 75 67 79 81 115 117 71 94 112 103 133 212 222 78 90 
Bacillariophyta 
Amphora sp. 4 6 - 3 3 - 4 4 8 2 - 2 3 8 - - 4 2 3 - 4 2 - 3 
Caloners sp. 12 - 8 4 5 2 - - 3 - 4 - - 10 2 6 - 4 - - 6 8 3 -
Cvmbe//a sp - 2 - 4 - - 5 2 2 4 3 3 - - 8 - - 10 4 6 4 3 - 2 
Diatoma sp. 3 3 4 3 2 6 2 - 4 3 - - 4 4 - 2 3 - - 4 10 8 - 4 

Dipjoneis sp - - 2 - - 5 2 3 3 - 4 2 2 - - 4 2 - - 3 8 6 4 -
Flagtllana sp. 8 13 5 - 6 2 - - 16 3 - 4 - 3 6 - 4 8 4 - - 3 - 2 

h·uslulia sp. 2 2 - 4 3 - 4 6 7 - 3 - - 4 3 2 - - 2 5 4 - 3 -
Gomphcmenw sp. - - 3 3 5 3 - - 2 2 - 8 4 2 - 4 - - 3 - 6 8 - 8 

Gyrosiz:ma sp. 3 4 - - - - 3 - - 4 3 3 - 4 3 - 6 3 - 2 2 3 2 -
Melosira sp. - 2 4 7 - 3 4 7 3 - 5 4 2 - - 2 4 - - 7 10 12 - -
.\'a;·tcula sp. - - - 2 3 - - - 4 2 - 6 8 10 - - 12 24 32 30 16 - 10 
\'ir=scllfa sp. 4 3 2 - _ _:_ 6 3 , 2 - - 3 - 2 - 4 3 - - - 3 - 2 -

--- . . .. 
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Pinnularia sp. 2 - 7 9 - 5 - 3 8 2 - - 4 3 - - - 2 - - 10 12 - 7 
Pleurosi~ma sp. 6 4 2 - 7 . - 4 3 - 4 4 - - 4 3 - - 6 5 4 2 2 -
Rh0J21?lodw SP: - - 3 4 - 4 6 - 2 3 - 2 3 - 2 2 - - 3 10 6 - - 5 

Surire/la sp. 2 I 4 3 2 . - 3 4 - 3 - - - 3 - 5 2 - 2 - 4 3 -
!:>ynedra sp. - - - - 4 3 4 - - 2 6 7 4 - 2 - - 6 4 - - 2 - 3 
Spephanodiscus sp. 3 2 2 - 3 4 2 7 6 - 2 3 - 4 3 2 - - 6 4 - 4 - 4 

Tabellaria sp. - - 3 4 - . 3 - - 3 . - 6 - . 4 10 2 - - 12 8 3 -
Species richness 11 11 13 12 11 11 12 10 15 11 11 12 10 11 11 11 9 10 10 11 15 16 8 10 
Abundance(ind/d) 49 42 49 50 43 43 42 41 73 32 39 45 38 52 43 35 41 51 59 80 119 101 22 48 
Cyanophyta 
Anabaena sp. - 3 2 - 6 - 14 3 18 5 - 6 4 - 3 2 - - - 2 4 6 - 2 

Anabaenopsis sp. 2 2 - 4 2 . . 2 5 3 2 2 - 3 - 4 2 - 3 - 8 12 4 -
Mycrocystrs sp. 8 10 - 15 4 7 2 - 14 3 - 2 4 3 - - 6 10 - - 12 14 - 6 

Nostoc S['. 3 4 7 3 - 2 3 3 . 2 6 4 - 6 10 5 - 2 - 3 8 6 4 . 
Oscillatoria sp, 33 19 8 16 22 12 4 7 30 14 9 52 25 14 8 32 28 18 10 14 42 33 14 12 

Phormidium sp. 4 - 6 - - - 5 3 4 - 3 - - 4 3 - - 6 4 - 2 5 - -
Rivularia sp - - 3 2 - 2 3 - - - . 3 6 - 4 2 - - - 3 2 4 - 2 

Species richness 5 5 5 5 4 4 6 5 5 5 4 6 4 5 5 5 3 4 3 4 7 7 3 4 I 

Abundance(ind/1) 50 38 26 40 34 23 31 18 71 27 20 69 39 30 28 45 36 36 17 22 85 80 22 22 
Euglenophyta 
Euglena sp. 2 4 - 4 3 - 7 2 2 - . 4 - 4 3 - 2 4 - - 2 3 - 2 

Phacus sp. - - 4 3 - 2 2 - 4 3 3 - 4 6 . 8 4 - 7 5 4 - - -
Species richness 1 1 1 2 1 1 2 1 2 1 1 1 1 2 1 1 2 1 1 1 2 1 - 1 I 

Abundance(ind/1) 2 4 4 7 3 2 9 2 6 3 3 4 4 10 3 8 6 4 7 5 6 3 - 2 I 

Dinophyta 
Gonyaulax sp. - 2 - - - 3 - - - 2 2 - 4 3 - - 6 - 4 3 8 2 - 4 

Peridinium sp. 4 3 3 4 6 7 4 2 2 - - 3 - 2 4 - - 4 - - 3 3 - 2 

Ceratium sp. 26 - 18 - - 4 - - 7 3 4 - 20 22 - 8 35 33 - - 42 28 6 -
Species richness 2 2 2 1 1 3 1 1 2 2 2 1 2 3 1 1 2 2 1 1 3 3 1 2 
Abundance(ind/1) 30 5 21 4 6 14 4 2 9 5 6 3 24 27 4 8 41 37 4 3 53 33 6 6 
Chrysophyta 
Dinobryon .1p. 3 4 - - 5 - 7 3 2 - - 4 - - 2 3 - - 4 2 8 6 - 4 
Hyalobryon sp. 2 - - 3 2 - . - 4 3 3 - 2 - 3 4 2 - - ) 3 4 2 . 
Species richness 2 I . I 2 - I I 2 I I I I - 2 2 I - 1 2 2 2 I I 
Abundan~(ir1d/l) 5 4 - 3 7 - 7 3 6 3 3 4 2 - 5 L_7_ 2___ L_- -- - 4 ] 11 10 2 4 

- - -
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viz. during February and April in first year; while lower richness of the diatoms was 
observed in June in the second year at station I. On the other hand, station II regis­
tered 8- I 6 ( 11.0 ±2.0) and peak during May in the second year and minima during 
June in the second year. However, they exhibited 34.5% ofthe total phytoplankton 
station I. The number of this community appeared to be quantitatively more at sta­
tion II and, in turn. comprised 35.2% of phytoplankton abundance. However, popu­
lation density varied between 22-110 ( 67.0 ±21.()) ind/1 at station I and station II 
showed between 22-119 (52.0 ±21.0) ind/1 in the bee!. The diatoms exhibited sig­
nificant positive correlations with phytoplankton (r

1
= 0.674, p<.OOI; r2= 0.938. 

p<.001 ), Chlorophyta (r
1
= 0.633, p<.001: r

2
= 0.924, p<.001) and Chrysophyia (r 1= 

0.546. p<.01: r
2
= 0.652, ,n<.001 ). On the other hand, they reflected significant in­

verse correlation with zooplankton (r
1
= -0.624. p<.01) at station I in Ghorajan beel. 

The Cyanophyta was represented by 8 species at both the stations in Deepor 
beel. Their species richness in the monthly collection ranged between 3-8 ( 6.0 ± 1.0) 
at station I, which exhibited maximum number of species during March and April in 
the first year; on the other hand, minimum was noticed during August of the same 
year. However, station II depicted the range 2-8 (5.0 ±2.0), which registered maxi­
mum number during July in the first year and a minimum during June in the second 
year. Abundance of Cyanophyta ranged between 28-149 (61.0 ±27.0) ind/1 at station 
I, which recorded peak density during April in the first year and minima during 
September in the second year. Further, the abundance ranged between 22-166 (73.0 
±30.0) ind/l at station II, which exhibited maximum density during April in the sec­
ond year and minimum during June of the same year in Deepor beel. Cyanophyta 
showed significant positive correlation with phytoplankton (r1= 0.782. p<.OOJ: r2= 
0.907, ,n<.OOI), Chlorophyta (r

1
= 0.697. ,n<.OOl; r

2
= 0.787. p<.OOl), Chrysophyta 

(r1= 0.516, p<.01 ), transparency (r
2
= 0.462, p<.05), specific conductivity (r2= 0.409, 

p<.05) and BOD (r
1
= 0.454,p<.05). On the other hand, significant inverse correla­

tion with zooplankton (r
1
=-0.545, p<.Ol ), Cladocera (r

1
= -0.488. p<.05), magne­

sium (r
1
= -0.416, p<.05) and silicate (r

1
= -0.439, p<.05) at station I in Deepor bee!. 

The Cyanophyta was represented by 7 species at both the stations in Ghorajan 
bee!. The species richness ranged between 4-7 (5.0 ±1.0) at station I, which recorded 
maximum number of species during December, April in the first year and again 
during April in the second year; on the other hand, minimum value was registered 
during August, October, November, March, June in the second year. Station II de­
picted composition range 3-7 (5.0 ± 1.0). which experienced maximum during April 
and May in the second year and a minima during December, February and June in 
the second of the study period. However, the abundance of Cyanophyta ranged be­
tween 30-151 (59.0 ±33.0) ind/1 at station I in Ghorajan bee!, which exhibited maxi­
mum density during May in the second year and minimum during June in the first 
year. Station II fluctuated the density range between 17-85 (37.0 ± 19.0) ind/1. which 
showed peak during April in the second year and lowest during February of the same 
year. Cyanophyta exhibited significant positive correlation with net plankton (r

1
= 

0.717, p<.001; r
2
= 0.508, p<.Ol), phytoplankton (r

1
= 0.949,p<.OO 1; r2= 0.82,p<.001 ), 

Chlorophyta (r1= 0.912,p<.001; r
2
= 0.696,p<.001), Chrysophyta (r1= 0.416,p<.05; 

r
2
= 0.604,p<.Ol) and calcium (r

2
= 0.411,p<.05) in this beel. 
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Fig. 164: AEINlANCE OF CHLOROPHYTA IN DEEPOR E&L (STATION I & II) 
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Fig. 185: ABUNlANCE OF CHLOROPHrTA IN GHORAJAN E&L (STATION I & 
II) 
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In the present investigation, Euglenophyta was qualitatively less important 
and represented by only 3 species in Deepor and Ghorajan beel. However, the abun­
dance of Euglenophyta ranged between 3-33 ind/1 (14.0 ±6.0) at station I and be­
tween 2-28 ind/1 ( 10.0 ±6.0) at station II in Deepor bee!. Maximum abundance (30 
ind/l) was observed in April at station I in the tirst year and station II showed maxima 
(28 ind/1) in April in the second year. Euglenophyta showed significant positive 
correlation with net plankton (r

2
= 0.609,p<.Ol), phytoplankton (r

1
= 0.802.p<.OOJ: 

r
2
= 0.695, p<.001), Chlorophyta (r

1
= 0.738, p<.OOl; r

2
= 0.581, p<.Ol ). Cyanophyta 

(r,= 0.553,p<.01; r
2
= 0.645,p<.001) and Chrysophyta (rt= 0.606,p<.Ol) in Deepor 

bcel and significant inverse correlation with Cladocera (r1= -0.619, p<.O 1) at station 
I in this bee!. 

Euglenophyta density fluctuated between 4-34 ind/1 ( 12.0 ±7.0) at station 1 
and between 0-10 ind/1 ( 4.0 ±2.0) at station II of Ghorajan beel. It exhibited maxima 
(20 ind/1) in February at station I in the second year and in September at station II ( 10 
ind/1) in the same year It showed significant positive correlation with net plankton 
(r

1
= 0.599, p<.01), phytoplankton (r

1
= 0.678, p<.OOl), Chlorophyta (r 1= 0.631, 

p<.001), Cyanophyta (r,= 0.589,p<.01), Rhizopoda (r,= 0.672,p<.001) and specific 
conductivity (r

1 
= 0.431, p<.05) at station I in Ghorajan bee!. Euglenophyta were 

common and were ubiquitous at all stations in the sampled beels. 

The Dinophyta were represented only by some motile algae in both the 
sampled beels. The abundance of Dinophyta fluctuated between 2-66 (23.0 ± 18.0) 
ind/1 at station I and between 2-38 (16.0 ± 12.0) ind/1 at station II in Deepor bee!. It 
exhibited maxima in November in the second year and minima in January in the 
same year at station I, while it showed maxima in January and July in the second 
year and minima in November in the first year and August and February in the sec­
ond year at station II. Dinophyta showed significant positive correlation with net 
plankton (r1= 0.622, p<.Ol; r

2
= 0.499, p<.05), phytoplankton (r

1
= 0.442, p<.05; r2= 

0.414, p<.05), Chlorophyta (r
1 
= 0.421, p<.05) and Cyanophyta (r

2 
= 0.409, p<.05) in 

Deepor beel, while it exhibited significant inverse relationship with specific con­
ductivity (r,= -0.431,p<.05) at station I in this bee!. 

The abundance of Dinophyta ranged between 2-69 (21.0 ± 19 .0) ind/1 at 
station land between 2-53 (15.0 ±14.0) ind/1 at station II in Ghorajan beel. It exhib­
ited maxima in October in the second year and minima in February in the first year at 
station L while maxima was observed in April in the second year and minima in 
March in the first year at station II. They showed significant positive correlations 
with net plankton (r

2
= 0.508,p<.Ol ), phytoplankton (r.:= 0.665,p<.OOl ). Chlorophyta 

(r2= 0.542.p<.01 ), Bacillariophyta (r
2
= 0.51 4,p<.O 1 ), Cyanophyta (r

2
= 0.498,p<.05). 

Rhizopoda (r,= 0.468,p<.05), free carbon dioxide (r
1
= 0.457,p<.05) and total alka­

linity (r1= 0.495, p<.05) in this beel. 

The abundance of Chrysophyta fluctuated between 4-29 ind/1 at station l 
and between 0-14 ind/1 at station II in Deepor beel. It showed maximum density in 
May in the second year and minima was recorded in August in the first year at 
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station L while station II depicted maximum in July in the second year and no spe­
cies was noticed in August in the first year: in January in the second year and also in 
March in the second year. Chrysophyta shmvcd significant positive correlation with 
phytoplankton (r

1
= 0.737,p<.001 ). Chloroph)1a (r

1
= 0. 729.p<.001 ). Bacillariophyta 

(r
1
= 0.704, p<.OOJ ), Cyanophyta (r

1
= 0.516, p<.OJ) and Euglenophyta (r 1= 0.606, 

p<.01). It exhibited significant inverse relationships with zooplankton (r
1
= -0.591. 

p<.Cll ). Cladocera (r
1
= -522. p<.Ol) and dissolved oxygen (r

1
= -408. p<.05) in this 

heel. 

Chrysophyta ranged between 2-10 ind/1 at station I and between 0-11 ind/1 
at station II in Ghorajan beel. However, this group exhibited maximum density in 
April in the second year and minima was noticed August in the first year at station I, 
while maximum density in April in the second year and no species was observed in 
October in first year; in January in the first year; in August in the first year and in 
December in the second year at station II in Ghorajan beel. This group showed sig­
nificant positive correlation with net plankton (r

2 
= 0.411 ,p<.05), phytoplankton (r1 = 

0.51l,p<.Ol; r
2
= 0.628,p<.Ol), Chlorophyta (r1= 0.505,p<.Ol; r

2
= 0.603,p<.Ol), 

Bacillariophyta (r
1
= 0.546,p<.Ol; r

2
= 0.652.p<.001 ), Cyanophyta (r

1
= 0.416,p<.05; 

r,= 0.604, p<.01) and calcium (r
1
= 0.412, p<.05), while they depicted significant 

inverse relationship \Vith zooplankton (r
1
= -0.617, p<.OJ) in this heel. 

The cumulative effects of the abiotic factors namely rainfall (X I), water tem­
perature (X2), pH (X3), transparency (X4), specific conductivity (X5). dissolved 
oxygen (X6 ), free carbon dioxide (X7), alkalinity (X8), hardness (X9), calcium (X 1 0). 
chloride (Xll), dissolved oxygen matter (Xl2). phosphate (X13), sulphate (X14). 
nitrate (Xl5), biochemical oxygen demand (Xl6) on the abundance of phytoplank­
ton communities were computed by multiple regression method (Tables 65 & 66). 

Table: 65 Multiple Regression (R
1
2 and R

2 
2) of Phytoplankton in 

Deepor heel 

Step-wise regression Station I Station II 

(X1- X15) R2=o. 765673 R2=0.724398 

(X1- X15) R2=0.588712 R2=0.70448 

cx1- X14) R2=0.588317 R2=0.485406 

cx1- X13) R2=0.58825 R2=0.485387 

cx1- X12> R2=0.554105 R2=0.485387 

cx1- X11> R2=0.532527 R2=0.484653 

(X1- X1o) R2=0.524616 R2=0.48105 

(X1- Xg) R2=0.419896 R2=0.468222 

(X1- Xs) R2=0.418986 R2=0.464325 

(X1- X7) R2=0.357037 R2=0.457197 

(X1- X6) R2=0.340134 R2=0.44775 

(X1- Xs) R2=0.340062 R2=0.417729 

(X1- X4) R2=0.214622 R2=0.158541 

(X1- X3) R2=0.051071 R2=0.057332 

(X1- X2) R2=0.045616 R2=0.054598 
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Table: 66 Multiple Regression (R
1
2 and R/) of Phytoplankton in 

Ghorajan beel 

Step-wise regression Station I Station II 

(X1- X16) R2=0.729592 R2=0.590487 

(X1- X15) R2=0.728722 R2=0.559618 

<X1- X14) R2=0.720887 R2=0.559577 

<X1- X13) R2=0.684374 R2=0.546702 

<X1- X12) R2=0.632094 R2=0.430122 

<X1- X11) R2=0.50919 R2=0.354161 

(X1- X1o) R2=0.502393 R2=0.351647 

(X1- Xg) R2=0.497257 R2=0.319009 

(X1- Xs) R2=0.46993 R2=0.315568 

(X1- X7) R2=0.443672 R2=0.271156 

(X1- Xs) R2=0.439066 R2=0.250482 

(X1- Xs) R2=0.425437 R2=0.250482 

(X1- X4) R2=0.221908 R2=0.105476 

(X1- X3) R2=0.147241 R2=0.066593 

(X1- X2) R2=0.146563 R2=0.021961 
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Chapter IV 

DISCUSSION 

Wetzel ( 1975) implied that most important goal ofiimnology is to study the 
circulation of materials. Biotic and abiotic phenomena are interrelated and the con­
cept of balance is a major pati of this interrelationship. Thus, the aim of limnology is 
to comprehend and circulate the whole productive and destructive processes that are 
involved in the energy flow. Role of water in nature is unique not only from the point 
of human consideration but also for those numerous organisms living in it. The 
studies on different aspects oflimnology including temporal variations in water quality 
and plankton production of the floodplain lakes are essential to understand their 
nature, trophic status and also to assess the fishery potential. The detailed limnologi­
cal investigations in two selected 1loodplain lakes along with biodiversity and syn­
ecology of zooplankton were undertaken and the results are discussed below:-

1. ABIOTIC FACTORS: 

RAINFALL: 

Rainfall was scattered throughout the study period but monsoon contrib­
uted a large part of total rainfall in the area. During the present study, total monthly 
rainfall (0.18-384.6 mm; 155.2 ±141.3) with most of the precipitation occurring 
between April to August and is directly influenced by southwest monsoons. The 
period of maximum rainfall coincided with the periods of high air and water tem­
peratures. Rainfall exerted its influence on various abiotic factors in the sampled 
heels with variable degree as indicated by their correlation values. It registered a 
significant direct correlation with water temperature (r

1
= 0.716. p<.OOI: r,= 0.705. 

p<.OO I) in Deepor heel and in Ghorajan heel (r
1
= 0. 714, p<.OOI; r

2
= 0.674. p<.OOl ). 

which resulted due to concentration of precipitation during summer months. Fur­
ther, it exhibited significant inverse correlation with transparency (r

1
= -0.615, p<.O 1; 

r2= -0.621 ,p<.Ol) in Deepor beel and also significant negative relationship in Ghorajan 
bee! (r

1
= -0.633. p<.001; r

2
= -0.657. p<.OOl ). This fact could be due to increased 

runoflentering into water bodies from catchments along with surface soil and debris 
during rainy seasons. Such a generalization concurred with reports by Sharma and 
Lyngdoh (1999) and Sharma and Wanswett (1999). The recorded results cotTobo­
rated with Samuajan heel of Assam (Sharma and Hussain, 1999). However, total 
annual rainfall was higher during the first year in the sampled beels. 

The rainfall had a direct relationship with the abundance and distribution 
of Phytoplankton and indirect relationship through increase in the turbidity and low­
ering of the temperature and pH. During the present study, rainfall appeared to play 
a significant role as it controlled the water level fluctuation in the heels. Apart from 
dilution effect, rainfall has direct role in drying and reflooding of the water hoclies. 
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TEMPERATURE: 

Atmospheric temperature in the sampled heels was consistently high and 
varied slightly in the annual cycle. From February, temperature begins to increase 
steadily. The recorded air temperature ranged between 22.3-38.2 (30.7 ±4.3) at sta­
tion I and 22.4-38.1 (30.6 ±4.2) at station II in Deepor beel. Water temperature of the 
beel varied from a winter low of 17.9°C (December-February) to a summer high of 
33.6°C (May-July) and ranged between 17.9-33.6°C (28.4 ±4.3) at station I. Ami­
nor peak during September-October occurred when the weather was moderately hot. 
Station II recorded 18.2-32.9°C (28.1 ±3.9) with a minor peak during April-May. 
However, air temperature fluctuated between 21.9-37.1 (30.4 ±4.0) at station I and 
21.9-38.1 (30.6 ±4.2) at station II in Ghorajan beel. Water temperature varied be­
tween 19.7-33.2°C (28.0 ±3.7) and 19.8-32.8°C (28.1 ±3.8) at station I and II respec­
tively in this beel. Water temperature was the lowest in December corresponding 
with the lowest atmospheric temperature and thereafter it showed a gradual upward 
trend till June and July when it touched the peak in both the beels. Seasonal varia­
tions of water temperature were observed in Siligurijan and Fingua bee!, which ranged 
between 17.9-31.7°C (27. 1 ±5.5) and 23.2-33.5°C (28.8 ±4.0) respectively. There­
corded air temperature ranged between 20.4-34.8°C (29.7 ±5.5) in the former, while 
the later depicted 24.8-36.6°C (30.8 ±4.5). The recorded variations and mean values 
exerted tropical nature and the temporal changes in the water temperature followed 
nearly an identical pattern in the sampled beels. Further, it followed a trend identical 
to that of atmospheric temperature. The recorded ranges corroborated with other 
Indian floodplain lakes (Dey, 1981; Dey and Kar, 1987; Vass, 1989; Yadava and 
Dey, 1 990; Sing and Roy, 1 990; Sinha et al. 1994; Sharma and Hussain, 1999). 
December was the coldest month during the study period. Mean air temperature was 
noticed to be higher than the mean water temperature in both the sampled beels, 
which disagreed with the report of Sharma and Hussain (1999). Both the heels ex­
hibited tropical range of water temperature, which coincided with the reports of 
Sharma (2000) from Assam. 

Water temperature exhibited significant positive relationships with rainfall 
(r,= 0.716,p<.001; r2= 0.705,p<.OO l) anrl total alkalinity (r,= 0.476,p<.05) in Deepor 
bee I. It also depicted significant positive relationship with rainf~1ll (r, = 0. 714, p<.OO I; 
r2 = 0.674, p<.OO 1) in Ghorajan bee!, which resulted due to concentration of precipi­
tation during summer months. 

TRANSPARENCY: 

The present study registered low transparency i.e between 17.0-82.0 em (55.8 
±20.9) at station I and 15.0-81.0 em (55.2 ±22.2) at station II in Deepor beel. Trans­
parency showed clear seasonality with the minimum value of 17 .Ocm recorded dur­
ing rainy season and maxima (82.0cm) during winter at station I in Deepor beeL 
while the station II exhibited the minimum of 15.0cm and the maximum of 81.0 em. 
In Deepor beel mean and ranges \Verc identical at both the stations during hoth the 
years where peak transparency was recorded during December in the second year 
and minima during August in the same year, while station II showed peak during 
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November in the first year and minima during August in the second year. The water 
of the beel remained clear during the spring months but exhibited a high turbidity 
during the months of high rainfall (April-August) depicting unimodal pattern of 
variations at both the stations in Deepor beel. Ghorajan beel also depicted low trans­
parency (16.0-82.0 em; 53.3 ±20.9) at station I and (16.0-83.0 em; 55.1 ±21.6) at 
station II. Transparency ranged between 16.0-82.0(53.3 ±20.9) em and 16.0-83.0 
(55.1 ±21.6) em at station I and II respectively in Ghorajan beel. It registered peak 
during October in the first year and minima during July in the same year at station I, 
while station II recorded peak during September in the first year and minima during 
July in the second year. However, the period between May-August depicted continu­
ous decline and September-January a steady increase in penetration of light. 

Transparency varied between 21.0-68.0 em ( 44.5 ±20.3) in Siligurijan bee! 
and between 36.0-78.0 em (60.0 ±17.0) in Fingua heel. Maximum value (68.0 em) 
was noticed during the summer and minima (21.0 em) during the autumn season in 
the former, while maximum value (78.0 em) was observed during the autumn and 
minima (36.0 em) during the monsoon season in the later. The mean value of 
Siligurijan beel exhibited lower than all other three heels, on the other hand, it showed 
vice-versa in Fingua beel i.e. higher than all the sampled beels. However, it corre­
sponded with the earlier reports of the floodplain lakes of upper Assam by Sharma 
and Hussain ( 1999) but the annual ranges remained lower than other beels of Assam 
(Lahon, 1983; Goswami, 1985; Dey and Kar, 1987; Yadava and Dey, 1990). The 
marked seasonal variation of transparency was controlled by varying amounts of 
sediments, algae. illumination and suspended organic matter. Wet season variability 
in transparency was higher than that of the dry season in Deepor beel. However. 
Fingua beel showed the highest turbidity in rainy season. 

Transparency showed clear seasonality during the present study with minima 
recorded in rainy season (inorganic turbidity) and maxima in winter. However, com­
paratively higher values were recorded during winter (November and December) 
and lower during rainy seasons (July and August), which corroborated by its general 
significant inverse relationship with rainfall in Deepor beel (r

1
= -0.615, p<.Ol; r

2
=-

0.621, p<.01) and also in Ghorajan heel (r1= -0.633, p<.001; r
2
= -0.657, p<.001). 

Similarly, the inverse relationship with rainfall concurred with the report ofSamuajan 
beel of upper Assam. Reduced transparency during the rainy season may be attrib­
uted to increased load of silt and suspended particles brought into the heels by run­
off. Correlation analysis among the abiotic factors revealed that transparency and 
sodium were significantly correlated (r1= 0.587,p<.01) at station I but it negatively 
correlated with phosphate (r

1
= -0.419, p<.05) in Deepor heel. The determination of 

Secchi disc visibility affords a practical estimate of plankton density provided plankton 
is the primary source of turbidity (Almazan and Boyd. 1978). 

Correlation analysis revealed that transparency. total alkalinity (r
1
= -0.438. 

p<.05; r
2
= -0.455, p<.05) and BOD (r

1
= -0.492, p<.05; r

2
= -0.459, p<.05) were 

negatively correlated in Ghorajan heel indicating inverse relationships between them. 
However, there were no significant variations in transparency between two years in 
the sampled heels. It was observed that transparency suddenly decreased during Janu­
ary in both the years in the studied heels. 
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pH: 

In the present observations, water of Deepor heel depicted their marginal 
acidic to alkaline character as pH varied between 6.5-9.5 (7.3 ±0.6) at station I and 
6.6-9.2 (7.3 ±0.5) at station II. Lowest pH was recorded during October and Novem­
ber in the first year at station I, while it showed during November in the first year at 
station II in the heel. Peak pH was noticed during February in the first year at station 
I in Deepor heel and during February in the first year at station II. Further. hydrogen 
ion concentration showed little variation till September in the first year in Deepor 
heel and therefore it exhibited distinct changes during the study period. A relative 
higher values were recorded in the month of February in the tirst year followed by 
February in the second year at station I in Deepor heel, while station IT also recorded 
maximum in February. Apparently, overall pH in the second year was higher than 
the first year. However, pH broadly depicted a unimodal pattern of variations during 
the study period in this heel. From the month ofDecember (February recorded 9.5 at 
station I and 9.2 at station II) onwards in the first year, water was moderately alka­
line in nature but pH maintained marginal fluctuations during the rest part of the 
study period at both the stations. 

On the other hand, pH fluctuated between 6.7-8.4 (7.1 ±0.6) at station I and 
between 6.6-8.3 (7 .1 ±0.5) at station II in Ghorajan heel. Station I of this heel exhib­
ited maximum pH during February in the first year followed by April in the same 
year; while station II recorded during February in the first year follovved by March of 
the same year. However, lowest pH was observed during December at station I and 
station II recorded lowest pH during October in the first annual cycle. On the con­
trary, this parameter registered relatively lower fluctuation in this sampled beel. This 
bee! depicted peak pH during pre-monsoon season and slightly lower during the 
monsoon season of the year at both the stations. A narrow range of monthly fluctua­
tions of pH was observed during the study period in this heel. During the second 
year, pH exhibited moderately alkaline in nature and also an alkaline condition in 
the month of February in the first year, which recorded 8.4 at station I and 8.3 at 
station II. _F~H of the surface waters registered narrow fluctuations during the study 
period. p_J-l ofthe surface waters registered narrow fluctuations during the stud~. 

eno in the sampled heels. Narrow fluctuation in pH indicates the good buffering 
ca acity of the water, which is supported by monthly fluctuations during the study 
period. Mean and maximum values were slightly higher than the works of Dey and 
Kar (1987), Yadava et al. (1987) and Sharma and Hussain (1999). Relatively, over­
all pH in the second year was higher than the first year in the sampled heels. Acidic 
nature of both the bcels from August-October in the first year (later part of mon­
soon) can bt: assigned to influx of carbonic acid with rainwater while the pH values 
were observed to be acidic to circumneutral during the remaining part of the study 
period. which coincided with the findings of Sharma and Hussain ( 1999). 

pH varied between 6.8-7.4(7.2 ±0.23) in Siligurijan heel and 6.9-8.4(7.6 
±0.56) in Fingua heel. It registered relatively lower fluctuation in both the heels 
except during winter in Fingua heeL which was slightly higher value. Siligurijan 
beel exhibited maximum value during summer and minima during winter season. 
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However, the range exhibited slightly acidic to slightly alkaline nature but the mean 
value indicated alkaline condition of the water in the studied beel. On the other 
hand, Fingua beel depicted the identical but slightly higher mean value was ob­
served. However, secondary maxima (7.3) was observed during autumn in Siligurijan 
beel, while Fingua beel exhibited a secondary maxima (7.8) during the same season. 
High hydrogen ion concentrations during summer are probably due to higher photo­
synthetic activity. The mean values of these heels showed almost identical results 
with the Deepor and Ghorajan heel. The ranges and mean values are confirmed the 
earlier reports of Goswami ( 1997), Sharma (2000) and Sharma and Sharma (200 1 ). 
However, in the present study. pH of all the sampled heels depicted their marginal 
acidic to alkaline character. 

However, correlation analysis among abiotic factors established that pH 
depicted significant direct relationships with specific conductivity (r

1
= 0.512, p<.O 1: 

r2= 0.547, p<.01), total hardness (r1= 0.499, p<.05; r2= 0.415, p<.05), chloride (r
1
= 

0.576, p<.O 1; r
2
= 0.597 ,p<.O 1 ), which concurred with the result of Samuajan heel of 

upper Assam (Sharma and Hussain, 1999) and significant negative correlation with 
free carbon dioxide (r

1
= -0.485, p<.05; r

2
= -0.455, p<.05) and nitrate (r

1
= -0.487, 

p<.05; r
2
= -0.461, p<.05) in Deepor beel. Besides, it shared significant direct rela­

tionships with several factors namely, specific conductivity (r
1
= 0.479, p<.05; r

2
= 

0.41 0. p<.05), total hardness (r2= 0.644,p<.OO 1 ), chloride r
1 
= 0.588, p<.O 1; r

2 
= 0.569, 

p<.O 1) and significant inverse relationships with sulphate (r
1
= -0.598. p<.O I; r,= --

0.564, p<.O 1) and nitrate (r
1
= -0.424, p<.05; r

2
= -0.462, p<.05) in Gbon~jan bee!, 

which agreed with the remarks of Sharma and Hussain (1999). 

SPECIFIC CONDUCTIVITY: 

The present investigation registered specific conductivity ranging between 
94.0-199.0 J.LS/cm (162.2 ±34.6) at station I and 102.0-198.0 J.LS/cm (162.6 ±33.0) at 
station II in Deepor beel. The lowest value was recorded during September in the 
first year at station I and during September in the same year at station II. Peak con­
centration was observed during February and July in the first year and during Febru­
ary in the second year at station I as well as during April in the first year at station II. 
However, it showed secondary maxima during March (198.0J.Ls/cm) in the first year 
at station I and during the same month (197 .OJ.Ls/cm) in the same year at station II. 
Specific conductivity remained relatively constant throughout the summer season in 
the first and second year in this beel. Further. it depicted a bimodal pattern of monthly 
variations at both the stations. Further, mean conductivity value is notably lower 
than the floodplains from Kashmir (Khan, 1987), West Bengal (Vass, 1989) and 
Bihar (Singh and Roy, 1990) but agreed with the reports from Deepor beel (Dey, 
1981). Sone bee! (Dey and Kar. 1 987) and Samuajan heel (Sharma and Hussain. 
I 999) of Assam. On the other hand, F ratio of ANOVA (F 1 ~, 21 = 106.87. p>0.05) 
showed significant difference between the months in the first year and the second 
year (F 1 ~,n = 84.73, p>0.05). 

Specific conductivity ranged between 50.0-193 .0(128.0 ±40.0) at station I 
and between 49.0-198.0(133.2 ±45.9) at station II in Ghorajan heel. Both the sta-
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tions of Ghorajan beel depicted lowest specific conductivity during September in 
the first year. Station I depicted peak concentration during April in the first year and 
peak was observed during May in the second year at station II. On the other hand, it 
exhibited secondary maxima during April in the second year at station I and during 
June in the same year at station II. It declined gradually during July during hoth the 
years at station I and in the first year at station If. However, ANOVA (F 11 • 21 = 489.38. 
p>0.05) reflected significant difference between the months in the first year. The 

variations in conductivity with seasons 2nd sites were significant. Low conductivity 

values were recorded at all stations ofboth the becls. The pattern of fluctuation was 

also similar. The seasonal mean was higher in the dry period. The present values are 

broadly identical to water bodies ofMeghalaya (Sharma, 2001 ). Gradual increase in 

conductivity during the rainy season may be attributed to greater ionic concentration 

of the inlet flow and run-off from the watershed. 

Seasonal variations of specific conductivity fluctuated between 130.0-189.0 

1-1S/cm ( 157.0 ±25.1) in Siligurijan beel and 89.0-173.0 1-1S/cm (135.5 ±30.8) in Fingua 

beel. The highest value was observed during the monsoon and the lowest value 
during the autumn season in Siligurijan beel: on the contrary, the highest value was 

noticed during the monsoon and the lowest during the winter in Fingua beel. They. 

however, differed notably in their specific conductivity values- Deepor (162.2 

±34.61-!S/cm) at station I and 162.6 ±33.01-!S/cm) at station II> Siligurijan (157.0 

±25.1~-tS/cm) > Fingua (135.5 ±30.81-!S/cm) > Ghorajan bee! 128.0 ±40.0)lS/cm at 

station I and (133.2 ±45.9~-tS/cm) at station II can be assigned to 'Class I' category 

vide Tailing & Tailing, ( 1965) and Payne ( 1986) and also supported by the reports of 
Sharma (2000) from the floodplains of Assam. This characteristic feature is attrib­
uted to leached and weathered nature of rocks and soils (Rai and Hill, 1978) due to 

high rainfall in N.E. region (Sharma, 1995, 1999; Sharma and Hussain, 1999) as 

well as to the lowered buffering capacity of the demineralized waters (Steinitz-Kannan 

et al. 1983). Mean conductivity values of all the studied beels are, however, rela­

tively higher than the reported floodplains of upper Assam by Sharma & Hussain 
(1999) and Sharma (2000). 

On the other hand. specific conductivity registered inverse correlation with 
sulphate (r1= -0.501; p<.05) and sodium (r

1
= -0.640, p<.Ol) and direct relationships 

with pH (r1= 0.512, p<.01 ). hardness (r1= 0.513; p<.Ol ), calcium (r1= 0.464: p<.05), 

chloride (r1= 0.616. p<.Ol) and BOD (r
1
= 0.447: p<.OS) in the present study. v.:hich 

coincided with the report of Sharma and Hussain ( 1999). However. specific conduc­

tivity recorded an inverse correlation with sulphate (r
1
= -0.615; p<.O 1) and direct 

correlation with pH (r
1
= 0.479, p<.05; r

2
= 0.410; p<.05). hardness (r

1
= 0.857.p<.001: 

r2= 0.748; p<.001), calcium (r
1
= 0.796, p<.001; r

2
= 0.687;p<.001), phosphate (r

2
= 

0.408, p<.05) and BOD (r
1
= 0.484,p<.05; r

2
= 0.494,p<.05) in the present study of 

Ghorajan beel, thereby, indicating contributory role of these factors in ionic content 

of the sampled water body. This beel also depicted almost an identical trend with 

Deepor beel, excepting relationships with FCo
2
, alkalinity, sodium and potassium. 
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DISSOLVED OXYGEN: 

The present study depicted nearly identical ranges and mean\ alues of dis­
solved oxygen, which lluctuated between 3.2-12 mg/1 ( 6.1 ±2,5) at station I and 2.4-
12.8 mg/1 (5.9 ±2.4) at station II in Deepor beet. It depicted 62.4-120.2%saturation 
at station 1 and 59.4-121.2% at station II in this becL which concurred with the 
Samuajan bccl (Sharma and Hussain. 1 999). Maximum value was observed in March 
in the first year and minima in January at station I, while maximum concentration 
was noticed in August and minima was recorded in March in the second year at 
station II. However, ANOVA (F

11 71 = 36.76, p>0.05 in the first year; F,, 21 = 36.86. 
p>0.05 in the second year) depic't~d significant difference between the. rnonths in 
both the years. During the whole study period, in Ghorajan beel relatively moderate 
dissolved oxygen was observed as it ranged between 2.4-10.2 mg/1 ( 5. 7 ± 1. 7) at 
station I and 3.2-12.4 mg/1 (5.6 ±2.0) at station II. It showed 56.8-112.4% saturation 
at station I and 62.0-119.8% at station II. It depicted maximum value in February in 
first year and minima in June in the second year at station I, on the other hand. 
maximum value was observed in August and minima in January in the first year at 
station II. On the other hand, ANOVA (F

1121 
= 5.64. p>0.05) showed significant 

difference between the months in the second year. During the study period, seasonal 
variations of dissolved oxygen of the surface water ranged between 4.4-9.8 mg/1 
(6.5 ±2.1) in Siligurijan beel depicting 65.4-l 06.4% saturation and 3.6-12.4 mg/1 
(6.8 ±3.5) in Fingua bee! and also exhibited 63.6-122.6% saturation. It registered 
maximum value during summer and minima during monsoon season in the former, 
on the contrary, maximum value was observed during monsoon and minima during 
autumn season in the later. Siligurijan beel depicted identical trend of range with the 
reports from Assam by Sharma (2000), but Fingua bee! exhibited the highest value 
of range slightly higher than that of the report of Sharma (2000). Mean values of 
Deepor and Ghorajan beel are slightly lower than the results of floodplains of upper 
Assam (Sharma and Hussain, 1999; Sharma, 2000). 

The recorded annual DO ranges broadly concurred with the findings of 
Lahon (1983), Yadava eta!. (1987). Vass ( 1989), Yadava and Dey (1990). Sing and 
Roy (1990). Sinha eta!. (1994) and Sharma and Hussain (1999). Sanna (2000), 
Sharma (2000) and Sharma and Sharma (2001 ); these also broadly agreed with the 
results of Goswami (1997). while its minimum values are slightly lower in Deepor 
and Ghorajan bee! than the reports of the aforesaid authors. The solubility of oxygen 
is known to be influenced by water temperature (Wetzel. 1983) and many workers 
namely Ohle (1952), Mortimer (1956, 57, 81 ), Sikander and Tripathi (1984 ). Sukla 
( 1989), Lahon ( 1983 ). Go swami ( 1985) Dey and Kar ( 1987), Sharma and Wanswett 
( 1999), Sharma and Hussain ( 1999) have shown higher dissolved oxygen at low 
temperatures. Such a pattern is evident in the present study. which depicted higher 
dissolved oxygen concentration during winter and lower during summer months. In 
addition, dissolved oxygen registered direct correlation with BOD (r

2
= 0.424, p<.05) 

and FC02 (r2
= 0.448, p<.05) in Deepar beel. On the other hand, it also exhibited 

direct correlation with FC0
2 

(r1= 0.538, p<.01; r
2
= 0.642, p<.OOl) and BOD (r,= 

0.466, p<.05; r
2
= 0.462, p<.05) in Ghorajan heel. 
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FREE CARBON DIOXIDE: 

I 

Free carbon dioxide varied between 0-30.0 mg/! (ll.l :ic 7. 7) at st3.tion t 'and 
0-38.0 mgll (1 0.7 ±8.2) at station II in Deepor heel. Its concentration was notk"<t 0 

mg/1 during February in the first year and maximum concentration was recorded 
during August in the same year. This gas recorded secondary maxima (28.0 mg/!1 
during April in the first year follmved by a tc1tiary maxima (26.0 mgii) during Nu­
vember in the same year and depicted trimodal pattern of monthly variations at sta­
tion I, while the identical pattern of variations was observed at station II, where 
secondary maxima (25.0 mg/1) was recorded during November in the first year fol­
lowed by a tertiary maxima (24.0 mg/1) during April in the same year. After attained 
maxima during August in the second year, a gradual decline was observed till the 

end of the study period at station I. Station II also followed the identical trend of 
variations during the study period. During the whole study period, a sharp decline 
was noticed during January and February in both the years. After the tertiary maxima 
in November (26.0 mg/1) in the first year. it recorded sharp decline to 8.0 mg/1 in 
December and subsequently to 2.0 mg/l in January and even nil in February. It expe­
rienced the same trend in the second year of observation. However, ANOVA (F 1123 

= 61.73, p>0.05 in the first year; F
11

_ 
23 

= 63.57, p>0.05 in the second year) showed 
significant difference between the months in both the years. 

Free carbon dioxide was detected throughout the study period with concen­
trations fluctuating between 4.0-30.0 mg/1 (8. 7 ±5.8) and between 2.0-30.0 mg/1 
(8.3 ±5.3) at stations I and II respectively in Ghorajan beel, thereby, reflecting its 
poor autotrophic uptake in the ecosystem. Maximum concentration of this gas was 
recorded during August in the first year and minimum concentrations were noticed 
during G\~~be~mher, January and February i?:the_ first year and during Febru­
ary and~t?tfle second year at station I, on fhe other hand, station II depicted 
maxima during August in the first year and a minimum value was observed during 
January and February in the same year of the study period. This bee] exhibited wider 
ranges with a unimodal pattern of monthly variations at both the sampled stations. In 
addition. the present observations indicated lo\ver values of this gas during dry sea­
son. i.e. during December- February and relatively higher values during the rest of 
the study period. This beel depicted relatively low free carbon dioxide concentration 
(2.0 mg/1) in the month of January and February in the first year followed by the 
second year during the same season. Second:-.1ry maxima ( 18.0 mg!l) was observed 
during April in the second year at station i and during April ( 12.0 mg/1) in the first 
year, while it was noticed during October (12.0 mg/1) in the second year at station II. 
month of January and February in the first year followed by the second year during 
the same In addition, the present observations indicated lower values of this gas 
during dry season, i.e. season. It occurred throughout the present study period in 
high concentration but there was no consistent seasonal trend in both the heels. The 
stated ranges of both the heels were slightly higher than the reports ofLahon (1983), 
Goswami (1985), Dey and Kar (1987), Sharma (1995) and Sharma and Hussain 
( 1999). But in comparison to the ranges of Ghorajan heeL it showed higher values of 
concentration in Deepor bee!. ANOVA (F

11 
?i = 9.65, p>0.05 in the first year: F

1 
:; 

=17.39, p>0.05 in the second year) showed significant difference bct;vecn the months 
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in both the years in Ghoraian heel. 

In this present observation, free carbon dioxide exhibited direct correlation 
with total alkalinity (r

1
= 0.659. p<.001; r,= 0.45. p<.05). dissolved oxygen (r2= 0.448. 

p<.05), nitrate (r
2
= 0.433, p<.05) in Dcepor heel. On the other hand. Ghorajan bee] 

registered positive relationships with total alkalinity (r
1
= 0.444, p<.05; r,= 0.434, 

p<.05), dissolved oxygen (r
1
= 0.538, <.01; r,= 0.642, p<.001) and BOD (r

1
= 0.592, 

p<.Ol; r
2
= 0.663, p<.OOl) indicating positive relationships among them. 

TOTAL ALKALINITY: 

The present study exhibited ranges 32.0-96.0 mg/1 (70.0 ±16.4) at station I 
and 30.0-93.0 mg/1 (70.7 ±17.4) at station II in Deepor beel. However, ANOVA (F1 

,, = 94.1, p>0.05 in the first year; F 
1 

Jj = 100.71, p>0.05 in the second year) exhib~ 
Ited significant difference between ti{e months in both the years. Ghorajan bee!. on 
the other hand. recorded 30.0-112.0 mg/1 (66.0 :t20.1) at station I and 3X.0-116.0 
mg/1 (66. 7 ± 19.5) at station Il. Both the bcels depicted almost an identical concen­
tration, which was low. Low concentration in tropical water bodies is supported hy 
other workers of this region (Sharma and Hussain, 1999; Sharma and Lyngdoh, 1999 
and Sharma and Hussain. 2001). ANOVA (F

11 21 
= 98.97. p>0.05 in the first year; 

F 
11

• 
23 

= 21.031, p>0.05 in the second year) showed significant difference between 
the months in both the years. The mean values of both the beels reflected marginally 
hard water nature and alkalinity was exclusively attributed to bicarbonate ions in 
this study, which agreed with the report of Samuajan bee! by Sharma and Hussain 
(1999). The observed ranges and mean values were apparently higher than the re­
ports ofLahon (1983), Dey and Kar (1987), Yadava et al. (1987) and Yadava and 
Dey (1990). At station I, maximum value was observed during the month of October 
in the second year and minimum during March in the same year at station I. While 
the maxima was noticed during November in the second year and the minima during 
March in the first year at station II. On the other hand. alkalinity exhibited secondary 
maxima during November in tirst year at station I, while it \·Vas registered during the 
same month in the same year at station II. A tertiary maxima was noticed during 
April in the first year at station I and gradually decreased till October, where it at­
tained the maximum, while a tertiary maxima was noticed during October in the 
second year at station II. In this beel, the ranges and mean values of total alkalinity 
were identical during the both annual cycles and depicted trimodal pattern of monthly 
variations. It attained the maximum value during the pre-winter season at both the 
stations. 

On the other hand, maximum value was noticed during March in the second 
year at station I, while the minimum during October in the first year. On the other 
hand, secondary maxima was observed during April in the second year at station I 
and during June in the second year at station II in Ghorajan beel. It depicted bimodal 
pattern of monthly variations and exhibited gradual fluctuations till monsoon and it 
increased during April in the tirst year followed by its narrow monthly variations till 
pre-winter season, subsequently during the pre-monsoon season it attained the peak 
at station l. On the other hand. a bimodal pattern of monthly variations was noticed 



with identical ranges and mean values till pre-monsoon season in the first year, while 
with the peak during pre-monsoon season in the second year it showed gradual de­

cline till the end of the study period. 

Total alkalinity ranged between 45.0-84.0 mg/1 (61.4 ±14.1) in Siligurijan 
beel and 62.0-84.0 mg/1 (71.7 ±8.5) in Fingua beel. Maximum value was noticed 
during monsoon and a minimum during summer in Siligurijan, while Fingua bee! 
showed maximum during winter and minimum during autumn season. On the other 
hand, secondary maxima (73.0 mg/1) was noticed during winter in Siligurijan heel, 
while Fingua beel showed second maximum value (75.0 mg/1) during monsoon sea­
son. The mean value of Siligurijan exhibited higher than that of Fingua bee I. Simi­
larly, alkalinity of the sampled beels is considerably higher than waters from 
Meghalaya (Sharma, 2001 ). 

Total alkalinity exerted significant positive relationships 'Nith water tem­
perature (r

1
= 0.476,p<.05), free carbon dioxide (r 1= 0.659.p<.001; r,= 0.450.p<.05). 

nitrate (r
1
= 0.528, p<.OI) and silicate (r

1
= 0.407, p<.05) in Deepor bee!, which in 

turn, reflected interdependence of these attributes. The recorded values concurred 
with the reports of Rhattarai (2004). On the other hand. it registered direct con-ela­
tion with specific conductivity (r

1
= 0.517,p<.Ol; r

2
= 0.532,p<.OI), hardness (r1= 

0.576, p<.01, r
2
= 0.562, p<.OI), calcium (r

1
= 0.488, p<.05; r2= 0.458, p<.05) in 

Ghorajan beel; these relationships agreed with Sharma (1995) and Sharma and 
Hussain ( 1999). Alkalinity was lowest in the rainy season at all stations of both the 
beels, because of higher rates of photosynthesis, which agreed with the findings of 
Jain et al. ( 1999). 

TOTAL HARDNESS: 

Total hardness fluctuated between 46.0-82.0 mg/1 (60.9 ± 11.2) at station I 
and 40.0-80.0 mg/1 (60.9 ± 12.1) at station II in Deepor bee!. In this becL A NOVA 
(F 11 • 25 = 218.61, p>0.05 in the first year: F

11
•

23 
= 199.29, p>0.05 in the second year) 

depicted significant difference between the months; in case of stations (F
1 71 =16.83, 

p>0.05 in the first year; F~_ 21 = 16.79. o>0.05 in the second year) also,·i-t showed 
significant difference in both the years. However, Ghorajan bee! exhibited 20.0-84.0 
mg/1 (54.4 ±15.7) at station I 20.0-80.0 mg/1 (52.6 ±15.1) at station II. It registered 
peak during January in the first year at station I and during January and April in the 
same year at station II of the former and during March in the second year at station 1 
and during March in the second year at station II of the later. Two distinct minima of 
hardness were recorded during August and September in the first year at station I in 
Deepar and station II depicted the same trend during the same months. On the other 
hand, Ghorajan heel registered lowest concentration during September in the first 
year at station I and during October in the same year at station II. The recorded 
values of both the beels are, however, slightly lower than the report of floodplain 
lakes of upper Assam (Sharma and Hussain, 1999: 2001 ). ANOVA (F

11 
,, = 116.76. 

p>0.05 in the first year: F
112

, ~c 8.948. p>0.05 in the second year) shuwecfsigniticant 
difterence between the months at both the stations. Total hardness varied hetween 
40.0-76.0 mg/1 (60.0 ±14.1) in Siligurijan beel and between 52.0-76.0 mg/1 (63.2 
±9.4) in Fingua beel. It registered maxima during summer and minima during au-
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tumn in Siligurijan beel. Fingua beel showed maximum during winter and minimum 
during monsoon season. It exhibited secondary maxima (70.0 mg/1) during mon­
soon in the former. however, it showed secondary maxima (68.0 mg/1) during the 
same season i.e. monsoon in the later. The present study reaffirmed hard water char­
acter of all the sampled beels, the recorded values were, however, lower than the 
reports of Samuajan bee I by Sharma and Hussain ( 1999). 

The role of calcium and magnesium in controlling the total hardness is 
clearly indicated by significant positive correlations with calcium r,= 0.866,p<.001: 
r

2
= 0.868, p<.OOl) and magnesium (r2= 0.461, p<.05) in Deepor and also showed 

positive relationships with calcium (r,= 0.807, p<.001; r2= 0.807, p<.001) magne­
sium (r,= 0.495, p<.05; r

2
= 0.524. p<.Ol) in Ghorajan bee!. Positive correlation of 

total hardness also existed with other abiotic factors including chloride (r,= 0.587. 
p<.Ol) and BOD (r = 0.462, p<.05; r,= 0.458, p<.05) and it established inverse cor-' •· 

relation with sulphate (r,= -0.738,p<.001; r2= -0.679, p<.001). nitrate (r,= -0.540, 
p<.01; r

2
= -0.427, p<.OS) in Deepor bee!. However, it showed direct relationships 

with chloride (r
2
= 0.424, p<.05) and BOD (r,= 0.479. p<.05; r

2
= 0.489. p<.05) and 

inverse relationship with sulphate (r,= -0.585, p<.Ol; r2= -0.488, p<.05) in Ghorajan 
beel, which coincided with the result ofSamuajan beel indicating dilution impact of 
rainfall (Sharma and Hussain, 1999). 

CALCIUM AND MAGNESIUM: 

The calcium content of the surface water ranged between 23.1-56.7 mg/1 
(36.2 ±8.2) at station I and 21.0-52.5 mg/1 (35.2 ±8.6) at station II in Deepor heel. 

.ANOVA (F~. 23 =37.59 p>0.05 in the first year; F
1
•

23 
=37.41, p>0.05 in the second 

year) showed significant difference between the months and no significant differ­
ence between the stations in the years. On the other hand, it recorded 8.4-46.2 mg/1 
(31.3 ± 1 0.5) at station I and 10.5-44.1 mg/1 (29.1 ±9.8) at station II in Ghorajan bee!. 
However, ANOVA (F

11 73 
= 36.49, p>0.05 in the first year; F" ,, =19.09, p>0.05 in 

the second year) exhibited significant difference between the -months in both the 
years, while in case of stations (F,, :>J =27.44, p>0.05 in the second year) it showed 
significant difference in the second year. The ranges and mean values ofDecpor heel 
were relatively higher than the values of Ghorajan beel. On the other hand, the re­
corded values of both the beels are lower than the reports of Samuajan bee] from 
Assam by Sharma and Hussain ( 1999). The lowest values of calcium were observed 
during November in the first year at station I and three distinct minima were noticed 
during August and September in the first year and during January in the second year 
at station II in Deepor beel. Its peak concentrations were, however, noted during 
April in the first year at station I and station II registered during the same month. 
With annual ranges and mean values remaining a narrow fluctuations during the 
study period. calcium content in this beel depicted a bimodal pattern of monthly 
variations at station I. Station Il of the bee! exhibited almost identical trend of varia­
tions in the whole study period. There was a sharp decline during \Vinter season till 
December followed by a rise in their monthly variations to attain the primary maxima 
during April in the first annual cycle at station L At this station, calcium content 
registered secondary maxima (52.5 mg/1) during January in the same cyde. On the 
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other hand, secondary maxima (50.4 mg/l) was noticed during January in the first 
year at station II. 

However, minimum calcium content was observed during October in the 
second year at station I and station II also exhibited minima in the same month. 
Maximum values were recorded during May in the first year at station I and station 
II recorded during the same month in Ghorajan beel. However, the calcium content 
exhibited wide ranges in the monthly variations till secondary maxima ( 42.0 mg/1) 
was attained during March in first year followed by tertiary maxima ( 41.1 mg/1) 
during February and March in the second year at station I. Station II of this heel also 
exhibited secondary maxima (42.0 mg/1) during March in the second year. Calcium 
ranged between 26.1-43.6 mg/1 (33.4 ±6.4) in Siligurijan heel and betvveen 29.4-
38.3 mg/1 (32.9 ±3.3) in Fingua heel. The former showed peak calcium concemra­
tion during summer and lowest during autumn, while maximum value was observed 
during monsoon season in Fingua heel. Siligurijan heel depicted a secondary maxima 
(32.4 mg/1) during monsoon. while secondary maxima (32.3 mg/1) was observed 
during winter season in Fingua heel. However, slightly higher value vvas observed 
during summer than the other seasons in Fingua heel. Calcium content of all the 
sampled heels concurred with the results of other floodplain lakes of Assam (Lahon, 
1983; Goswami, 1985; Dey and Kar, 1987; Yadava and Dey, 1990; Goswami, 1997) 
but slightly lower than the result of Samuajan heel (Sharma and Hussain, 1 999). 

Correlation analysis revealed that calcium depicted direct relationship with 
total hardness (r1 = 0.866, p<.OO 1; r

2
= 0.868, p<.OO 1) in Deepor beel, on the other 

hand, it showed the identical relationship in Ghorajan heel, where total hardness (r
1
= 

0.807,p<.001; r
2
= 0.807,p<.001), which confirmed that calcium in contributing to 

total hardness across the two study sites was more pronounced than any other inn 
and apparently agreed with the reports of floodplain lakes of Assam by Sharma and 
Hussain ( 1999). Calcium is mainly responsible for imparting hardness to water; this 
fact is supported by its significant positive correlation, which is in concurrence with 
the results from N .E. region (Sharma and Wanswett. 1999). On the other hand. cal­
cium showed inverse relationships with sulphate (r

1
= -0.519,p<.01; r7= -0.599,p<.Ol) 

at station II in Deepor heel, while it depicted inverse relationships with sulphate (r
1
= 

-0.640, p<.OOI; r
2
= -0.516, p<.OI) in Ghorajan heel. 

Magnesium fluctuated between 0.8-8.9 mg/1 (5.6 ±1.7) at station I and sta­
tion II recorded 0.8-9.3 mg/1 (5.9 ± 1.9) in Deepor bee!. The present study registered 
Calcium> Magnesium, which is a general trend in most of the water bodies. Almost 
identical dominance is observed by Zutshi (1981 ), Jhingran (1982), Vass eta!. ( 1989), 
Sharma (1995) and Sharma and Wanswett (1999). This heel was characterised by 
trimodal pattern of variations with a relatively narrow range and after remaining 
generally low till December. it showed a peak of concentration during January in the 
second year at station l. while the station II showed maxima during September in the 
first year. Further, lowest hardness was noticed during March in the first year at both 
the stations in Deepor beel. However, a secondary maxima (8.2 mg/1) was recorded 
during May in the first year at station I. on the other hand, station II showed second­
ary maxima (8.9 mg/1) during January in the second year. During the \vintcr season a 
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gradual increase was noticed until it attained a tcr1iary maxima (7.7 mg/l) during 
February in the first year at station I. Further, very irregular monthly variations were 
observed during the summer and winter seasons till it attained a tertiary maxima (8.3 
mg/1) during May in the first year at station II. 

Ghorajan heel depicted no definite pattern of monthly variations. The values 
ranged between 0.9-9.6 mg/1 (5.2 ±2.4) and between 0.7-9.4 mg/1 (5.3 ±2.3) at sta­
tion I and II respectively. This heel exhibited peak magnesium hardness during March 
in the second year at station I and at station II it was noticed during January in the 
same year, while the lowest value was observed during September in the first year at 
both the stations in the heel. However, in the second year at station I, there was a 
sharp decline during winter season till December followed by an increase to second­
ary maxima (9.4 mg/1) during January. On the other hand, station II exhibited a 
gradual decline after it attained secondary maxima (9.2 mg/l) during March in the 
second annual cycle. Again during winter and monsoon seasons a very irregular 
fluctuations in monthly variations was observed till it attained a tertiary maxima 
(9.1 mg/1) during June in the first year at station I. However, almost identical trend 
was noticed at station II also and it attained tertiary maxima (8.4 mg/l) during the 
same month in the same year. Magnesium concentration further, exhibited different 
trends of ranges in variations but it was observed that the concentration attained 
peak during the same season in both the heels. However, it depicted positive rela­
tionship with phosphate (r2=0.462,p<.05) in this beel. 

Magnesium concentration varied between 3.3-9.1 mg/1 ( 6.4 ±2.2) in 
Siligurijan heel and between 5.5-10.8 mg/l (7.4 ±2.1) in Fingua beel. It registered 
maxima during monsoon and minima during autumn season in Siligurijan bee I. Fingua 
beel showed peak concentration during winter and lowest value was noticed during 
monsoon season. However, secondary maxima (7.8 mg/l) was noticed during sum­
mer in Siligurijan heel, while Fingua heel exhibited secondary maxima (7.2 mg/1) 
during monsoon season. The mean values of Siligurijan and Fingua bee! showed 
slightly higher than that of Deepor and Ghorajan bee!. 

CHLORIDE: 

The present study registered a narrow range of fluctuations of chloride i.e. 
between 14.9-35.9 mg/1 (23.8 ±6.5) at station I and 12.9-35.9 mg/1 (23.3 ±6.7) at 
station II in Deepor beel. On the other hand, it ranged between 8. 9-42.9 mg/l (21.8 
±8.4) at station I and 9.9-43.9 mg/l (22.6 ±7.5) at station II in Ghorajan bee!. Maxi­
mum value was recorded during April in the first year at station 1 and during Febru­
ary in the same year at station II in Deepor beel. On the other hand, minimum value 
was registered during May in the second year at station I and during December in the 
first year at station II. It, however, depicted a bimodal pattern of monthly variations. 
Chloride content showed secondary maxima (34.9 mg/1) during February in both 
annual cycles at station I, however, station II exhibited secondary maxima (33.9 mg/ 
1) during April in the first annual cycle. Jn the second year, there was sharp decline in 
monthly variations till it attained a tertiary maxima (31.9 mg/1) during January at 
station L it clearly sho\ved the identical trend of variations at station II and attained 
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a tertiary maxima (32.9 mg/1) during February. The chloride reached a maximum 
concentration in winter, decreasing in the rainy season and lowest during the sum­
mer months in Deepor beel. Less water flowing from and to the lakes in winter 
season may be one of the causes of accumulation of chloride released from debris. 
On the other hand. maximum value was observed in July (42.9 mg/l at station I & 
43.9 mg/1 at station II) in Ghorajan beeL high chloride values in the heel could be 
due to animal waste from cattle grazing during the season. In generaL chloride con­
centration agreed with the ranges noticed in natural water, thereby indicating lack of 
organic pollution in the studied heels. The observations agreed with the results of 
Sharma (1995) and Sharma & Wanswett ( 1999). The ranges and mean values of 
both the beels were slightly higher than the reports of Sharma and Hussain ( 1999). 
Sharma and Lyngdoh (1999) and Sharma & Wanswett (1999) from this region. 

Chloride registered significant inverse correlation with sulphate (r
1
= -0.419; 

p<.05, r2= -0.583; p<.Ol) in Deepor beel. On the other hand, it showed significant 
positive correlation with BOD (r1= 0.625;p<.001) at station I in Ghorajan beel indi­
cating interdependence between them. 

DISSOLVED ORGANIC MATTER: 

Dissolved organic matter ranged between 0.3-3.2 mg/1 (2.3 ±0. 7) and 0.5-3.R 
mg/1 (2.1 ±0. 7) at station I and II in Deepor bee! respectively. It showed maxima 
during March in the second year and minima was observed during January in the 
first year at station I. It registered maximum value during April in the first year and 
minima during January in the same year at station II. DOM attained a secondary 
maxima (3.0 mg/1) during February in the first year and during April in the second 
year at station I and also during February (3.0 mg/1) in the first year at station II in 
this beel. On the contrary, maximum value was observed during April in the first 
year and minimum during January in the same year at station II. It depicted a bimo­
dal pattern of monthly variations with narrow ranges and mean values at both the 
stations. At station I, DOM exhibited a gradual increase during the winter season but 
sharply declined in the month of January in the first annual cycle and in the next 
month it again increased and attained the second maxima. During the second annual 
cycle. ranges and mean values relatively declined during winter season. DOM con­
tent of Ghorajan becl fluctuated between 0.9-3.8 mg/1 (2.3 ±0.7) at stalion I and 
between 0.8-3.8 mg/1 (2.2 ±0.7) at station II. It exhibited maximum value during 
June in the first year and minima during January in the same year at station I while it 
reached maxima during February in the first year and minima during January in the 
same year at station II. However, a secondary maxima was observed during Febru­
ary in the first year at station I and during June in the same year at station II. DOM 
showed bimodal pattern of their monthly variations during the whole study period in 
the bee!. It gradually decreased from the month of August and sharply declined in 
January, which attained the second maxima in the next month at station I, on the 
other hand, station II depicted the identical trend of variations. The concentrations 
ofDOM in both the beels were relatively low. On the other hand, the mean values of 
both the beels were slightly higher than the report of Zafar ( 1964 ). 
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TOTAL DISSOLVED SOLIDS: 

The water of the two floodplains indicated relatively low concentration of 
dissolved solids. i.e. bctvvccn 0.4-2.6 mg/1 (1.6 ±0.6) at station I and 0.3-3.2 rng/1 
(1.5 ±0.6) at station II in Deepor heel. The lowest concentration was observed dur­
ing August and September in the first year and maximal value was noticed during 
December in the same year at station L while the lowest value during August in the 
first year ami the maximal value was observed during November in the same year at 
station II. In this bed, there was a marginal diflerence in annual ranges of monthly 
TDS values with bimodal patterns of fluctuations. Relatively less fluctuation was 
observed till October in the first year, the period August-October exhibited gener­
ally a low content (0.4-1.0 mg/1) but it increased sharply and depicted the secondary 
maxima (2.3 mg/1) in November at station I. Almost an identical trend of variations 
was observed during the period of August-October but sharply increased to attain 
the maxima in November followed by a secondary maxima (2.5 mg/1) in the next 
month at station II. TDS content experienced maximum values during the winter 
season at both the stations in Deepor beel. 

Ghorajan bee! showed ranges ofTDS 0.8-2.9 mg/1 ( 1.9 ±0.6) at station rand 
l.l-2.9 mg/1 (1.8 ±0.5) at station II. However. station I depicted maximum TDS 
value during May in the first year and minima during October in the same year. on 
the other hand, station Il registered maximum during May in the first year and mini­
mum during January in the same year. This beel also depicted bimodal pattern of 
monthly variations with a secondary maxima (2.8 mg/1) during March in the second 
annual cycle at station I and station II showed the secondary maxima (2.7 mg/1) 
during June in the first annual cycle. From the month of October in the first year. 
there was a gradual increase in monthly variations till it attained the primary maxima 
in May at station I. On the other hand, starting with a high value in August, it de­
clined gradually with narrow ranges till it attained the primary maxima in May fol­
lowed by its secondary maxima in the next month at station II. Both the heels de­
picted low concentration of TDS during the whole study period. Low TDS at these 
sampled beels corresponded with low ionic concentrations in general. which sup­
p011ed the results of Bhattarai (2004 ). 

PHOSPHATE: 

The concentration of inorganic phosphorus estimated as phosphate ranged 
between 0.01-0.9 mg/1 (0.3 ±0.3) at station [and between 0.02-1.2 mg/1 (0.3 ±0.3) at 
station II in Deepor heel. The lowest concentration was observed during February in 
the first year, it subsequently registered a gradual increase and culminated in peak 
during January in the second year at station I. On the other hand. station II exhibited 
a minima during January and maxima during June in the second year. Phosphate 
content was generally low with very narrow ranges and low mean values during the 
winter and monsoon seasons and it attained secondary maxima (0.8 mg/l) during 
September in the second year at station I, while it showed almost an identical trend 
of variations and exhibited secondary maxima (1.1 mg/1) during March in the sec­
ond year at station II in the studied beel. This bee! depicted unimodal pattern of 
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monthly phosphate variations at station I but it also exhibited unimodal pattern at 
station II. Ghorajan bee! depicted phosphate content ranging between 0.02-1.4 mg/l 
(0.5 ±0.4) at station I and between 0.04-2.4 mg/1 (0)\7 ±0.8) at station II. The bct:l 
did not exhibit any deiinite pattem of variations; minima 'vvas observed during Feb­
ruary in the first year and a maxima during April in the second year at station L while 
station II showed the lowest concentration during February in the first year and its 
peak concentration was noticed during January in the second year. This bed de­
picted unimodal pattern of monthly variations with a second maxima (1.1 mg/l) 
during October in the second year at station I while station II exhibited relatively 
higher mean values followed by a secondary maxima (2.2 mg/1) during December in 
the second year. Both the stations showed relatively higher mean values during the 
second annual cycle and the trend of monthly variations was broadly corresponded 
with that ranges recorded in Deepor beel. In the present study, phosphate concentra­
tion was found to be relatively low in the sampled beels. The mean values ofGhorajan 
beel were slightly higher than the values of Deepor beel. On the other hand, annual 
ranges and mean values ofboth the beels (excepting Ghorajan station II) concurred 
with the results ofYusuf ct a!. ( 1986), Yadava eta!. ( 1987), Vass ( 1989) and Sinha et 
ul. ( 1994 ), Sharma and Hussain (200 1 ). In comparison to other stations of both the 
beels, station II of Ghorajan bee! recorded slightly higher phosphate concentration. 
which may be due to lack of aquatic macrophytes. 

ln addition, it depicted inverse correlation with transparency (r
1
= -0.419; 

p<.05) in Deepor beel, which coincided with the reports of floodplain lakes of Assam 
by Sharma and Hussain (1999). In generaL lower phosphate content in water col­
umn of Deepor bee I, during most part of present study period, was attributed to its 
uptake by luxuriant growth of aquatic macrophytes, which agreed with the findings 
of Sharma and Hussain ( 1999). It exhibited significant inverse correlation with po­
tassium (r

2
= -0.410, p<.05) at station I in this bee!. 

SULPHATE: 

The present observation indicated sulphate content ranging between 5.1-28.2 
mg/l (14.9 ±6.3) at station I and between 4.9-24.5 mg/1 (15.8 ±5.3) at station II in 
Deepor beel. During the winter season, its values were lower than that of summer 
and lowest value was noticed during March in the first year and its peak was noticed 
during July in the same year at station L while station II registered a minima during 
January in the first year and a maxima during September in the same year. It showed 
secondary maxima (26.2 mg/1) during September in the first year at station I, while it 
exhibited secondary maxima (22.7 mg/1) during July in first year at station II. Sul­
phate content depicted a trimodal pattern of variations and the content gradually 
decreased during the winter and monsoon seasons (October-June) and sharply in­
creased to attain the maxima in July at station I. With distinct variations during the 
winter in the second year, it was found to be increase from the post-monsoon season. 
On the other hand, the identical trend of variations were observed at station II with 
maxima in September during the first annual cycle and subsequently it gradually 
decrease from winter season upto monsoon season and again relatively higher val­
ues were noticed from July onwards. This fact could be attributed to influx of sur-
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face debris into the beel along \\ith rainwater. In the second year, a gradual decline 
was observed with nan·ow ranges till the end of the study period. 

On the other hand, sulphate content in Ghorajan becl depicted bimodal pat­
tern of monthly variations and fluctuated between 3.6-30.3 mg/1 (17.4 ±6.8) at sta­
tion I and between 4.2-27.0 mg/1 (16.5 ±5.9) at station II during the study period. 
The lowest concentration was observed during March in the first year and its peak 
was noticed during July in the same year at station I, while station II depicted minima 
during the same month of the same year with station I and a maxima during August 
in the first year. This beel exhibited secondary maxima (30.0 mg/1) during August in 
first year at station I, while station II showed a secondary maxima (26.3 mg/1) during 
July in the same year. During the winter and monsoon seasons, the content was 
found to be lower and sharply increased to attain maxima in July at station I and 
again it showed gradual decline during the winter and monsoon seasons till the end 
of the study period in the second annual cycle. Almost an identical trend of varia­
tions was noticed at station II of the sampled bed. Recorded ranges and mean values 
at all sites fall within the normal range of 1-30 mg/l reported to occur in freshwater 
(Wetzel, 1983); similarly mean values corresponded with the reports of Yousuf eta!. 
(1986) and Sharma and Hussain (2001 ). Further, it registered inverse correlations 
with specific conductivity (r,= -0.50l,p<.05; r~= -0.524.p<.Ol) and total hardness 
(r,= -0.738, p<.OOI; r2= -0.679,p<.OO I) in Deepor beel, and it recorded an identical 
relationships with pH (r,= -0.598, p<.Ol; r2= -0.564. p<.Ol ), specific conductivity 
(r

1
= -0.615,p<.Ol) and total hardness (r

1
= -0.585,p<.01; r

2
= -0.488,p<.05) in Ghorajan 

heel, which coincided with the reports of floodplain lakes of Assam by Sharma and 
Hussain (1999), while direct relationship was noticed with nitrate (r

2
= 0.534, p<.Ol) 

in Ghorajan beel, which agreed with the reports by Sharma and Hussain (1999). 

NITRATE: 

Nitrate concentration was low during the study period in Decpor bee! and it 
ranged between 0.1-1.9 mg/l ( 1.2 ±0.5) at station I and between 0.2-2.3 ( 1.4 ±0.6) at 
station II. However, it did not contribute any definite trend in the beel. Its minimum 
nitrate concentration was observed during February in the first year and minima 
during September in the first year and aiso during July in the same year at station I. 
Relatively lower concentration during dry months could be due to low rainfall. On 
the other hand, station II exhibited minimum concentration during February in the 
first year and maxima during December in the first year. A relatively narrow range 
was observed during the whole study period with secondary maxima (1.8 mg/1) in 
June in the first annual cycle at station I, while station II exhibited secondary maxima 
(2.1 mg/1) in December during the same annual cycle. The nitrate concentration 
remained low during monsoon season and indicated sharp increase in July (peak). 
However, nitrate remained generally low during the second year with minor fluctua­
tions depicting irregular monthly variations at station I. Generally low nitrate con­
tent in this bee) depicted low usage of nitrogenous fertilizers in the catchment area 
(White, 1983 and Sharma. 1995). Station II of the studied heel exhibited less fluc­
tuations and showed relatively low concentration during the second year. A sudden 
drop of nitrate occulTed during January-March in the first year followed by a sharp 
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increase again culminating into second maxima at station II. According to Reid and 
Wood (1976) under the influence of edaphic factors, particularly during flood sea­
son, nitrate may be expected to increase significantly. In the present study, such an 
increase was noted during post-monsoon (July-September). On the other hand. sta­
tion II exhibited minimum concentration during the same month with station I and 
maximum value was observed during December in the first year. The concentration 
ofthis nutrient fluctuated between 0.09-2.1 mg/1 (1.1 ±0.6) at station I and between 
0.09-2.1 mg/1 (1.2 ±0.6) at station II in Ghorajan beel. It attained peak during No­
vember in the first year and minimum concentration was observed during January in 
the second year at station I; while station II depicted maxima during December in 
the first year and a minima during March in the same year. This beel exhibited a 
secondary maxima (1.9 mg/1) during August and December in the first year at sta­
tion L while station II showed a secondary maxima (1.9 mg/1) during two months i.e. 
September and July in the tirst year. Both the stations of the sampled beel did not 
follow any definite trend ofvariations during the study period. After it attained the 
peak, the concentration decreased sharply remaining low during the post-winter and 
pre-monsoon seasons, thereafter gradually increased to a certain extent and main­
tained the low range of variations till the end of the study period at both the stations. 
Both the sampled stations exhibited peculiar variations. where maxima and minima 
was noticed during the pre-winter and post winter seasons ofthe same year. Annual 
range and mean values of both the beels are almost similar with the reports of Sharma 
and Hussain ( 1999) and Sharma and Hussain (200 1) from the state of Assam. 

Nitrate registered inverse relationship with total hardness (r
1
= -0.540, p<.01; 

r
2
= -0.427, p<.OS) in Deepor beel. Both the beels depicted almost identical findings 

with the report of Samuajan beel (Sharma and Hussain, 1999). This micronutrient 
exhibited peak during monsoon, which supported by significant positive correlation 
with rainfall (r1= 411; p<.05) in Deepor beel. It depicted positive correlation with 
rainfall (r2= 0.442: p<.OS) in Ghorajan bee! also. The impact of rainfall is also sup­
ported by Goswami (19.85). Yadava ( 1987) and Sharma and Hussain ( 1999). 

SILICATE: 

In the present study, silicate content ranged between 0.1-4.6 mg/1 (2.1 ±0.9) 
at station I and station II 0.3-4.1 mg/1 (1.9 ±0.8) in Deepor beel. Its concentration 
was lower than the reports by Dey ( 1981 ), Yousuf et al. (1986), Yadava eta!. ( 1987) 
and Singh and Roy ( 1990), on the other hand, its mean values of both the beels were 
lower than the reports of Sharma and Hussain ( 1999). Station I showed maxima 
during December in the first year and minima during March in the same year. On the 
other hand, this content attained peak during November in the first year and minima 
during January in the same year at station II. After it attained the peak during winter 
season, it decreased gradually remaining low during monsoon and summer seasons 
and once again it increased from the month of February in the second year at station 
I. while it exhibited second maxima (3.9 mg/1) during Novemher in the first ycnr at 
station I. On the other hand. station II exhibited almost identical monthly variations 
but secondary maxima (3.9 mg/l) was noticed during December in the firsr year 
while it gradually declined during the monsoon and increased during the summer 
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season showing tertiary maxima (2 9 mg/1) in June at station II. In the second year, 
the concentration decreased during the winter and it increased during February. This 
fact could be attributed to influx of silt and sediment rich rainwater during monsoon 
and summer months. Silicate content depicted bimodal pattern of variations at sta­
tion L while it showed trimodal pattern at station 11. It, however, registered positive 
relationship with total alkalinity (r

1
= 0.407,p<.05) in this sampled heel. 

Ghorajan bee! registered silicate values ranging between 0.04-4.1 mg/1 ( 1.8 
±0.8) at station 1 and between 0.08-4.3 mg/1 (1.9 ±0.9) at station II. Maximum con­
centration was observed during December in the first year and minima during March 
in the same year at station I; while station II exhibited maxima during December in 
the first year and minima during March in the first year. However, it depicted trimodal 
pattern of monthly variations at station I \vith a secondary maxima (3.7 mg/i) during 
November in the tirst year and a tertiary maxima (2.6 mg/1) during summer season 
in the month of June and during winter season in the next year in December. On the 
other hand, station II depicted bimodal pattern of monthly silicate variations with 
secondary maxima (3.7 mg/1) during winter season in the month of November and 
tertiary maxima during autumn in the month of September in the next year. Silicate 
content continued to remain low during January-April in the first year at both the 
stations and the monthly variations observed in the second year showed slightly 
higher concentration than the first year. All observed values are lower than there­
ports by Zutshi et al. (1980), Vass et al. ( 1989) and Sharma (200 1 ). Silicate corre­
lated positively with sodium (r

1
= 0.643, p<.01; r7= 0.474, p<.05) in this beel. 

It, however, registered positive relationship with total alkalinity (r
1
= 0.407, 

p<.05) in Deepor beel. Silicate also exhibited positive relationship with sodium (r
1
= 

0.643, p<.Ol; rz= 0.474, p<.05) in Ghorajan beel. Both the heels corroborated the 
relationships with the reports of Sharma and Hussain ( 1999) from the state of Assam. 
The low silica content is probably responsible for low diatom population (Zutshi 
and Vass, 1978). Though in contrast to desmids, diatom had high representation in 
the studied beels, yet it showed low population, which in confirmity with the remark 
of Zutshi and Vass ( 1978). In addition, the period of !ow concentration of this nutri­
ent corresponded with high rainfall, which diluted it in these biotopes. 

BIOCHEMICAL OXYGEN DEMAND: 

BOD fluctuated between 0.6-4.8 mg/1 (2.09 ±0.9) at station I and between 
0.4-5.1 mg/l (2.8 ± 1.5) at station Il in Deepor bee!. It attained a peak during August 
in the first year and minimum value was observed during September in the second 
year at station I, while station II exhibited maximum value during June in the first 
year and minima was noticed during March in the second year. BOD attained maxi­
mum in the wet season and minimum in the dry season of a tropical frcsh\vater water 
body of Nigeria reported by A. W. Akpan ( 1995). It was also observed that BOD was 
high and increased during the rainy season with greater variability during the sea­
son. Akpan reported that high BOD in the water body during the wet season is attrih­
uted to municipal eftluents made up of sewage and other domestic and industrial 
wastes brought into the water body by run-oft: station II of the studied ht:cl corre-
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sponded the report of the aforesaid author. BOD exhibited secondary maxima (3.8 
mg/1) during April in the first year at station I, while station II showed secondary 
maxima ( 4.8 mg/1) during February in the first year. Further, it remained relatively 
low during winter season in the first year but increased sharply from February at 
both the stations. However, station II exhibited relatively higher concentrations dur­
ing monsoon and summer seasons but gradually decreased in the second year. BOD 
values ranged between 0.1-4.4 mg/l (1.8 ±1.0) at station I and between 0.1-4.8 mg/l 
(1. 7 ± 1.1) at station II in Ghorajan beel. However, station I depicted maximum value 
during August in the second year and minima during December in the first year. On 
the other hand, maximum value was noticed during October and Decen1ber in the 
first year and minima during August in the second year at station II. This bccl de­
picted bimodal pattern of variations and showed relatively higher concentrations 
during summer in the first year and during winter season in the second year at both 
the stations. It exhibited secondary maxima (3.4 mg/l) during May in the first year at 
station I and during April (3.6 mg/1) in the same year at station II. Further. the second 
year exhibited relatively higher concentrations than the tirst year, on the other hand, 
Deepor beel depicted totally opposite pattern of variations. On the other hand, BOD 
level ranged between 50-90 mg/l in Elenga heel from the state of Assam and consid­
ered being polluted water (Baruah and Das, 2001 ). In the present study, Deepor beel 
and Ghorajan beel did not cross the polluted range of BOD (lower level6 mg/1). 

However, BOD registered direct correlation with dissolved oxygen (r
2
= 

0.424,p<.05) and calcium (r,= 0.529,p<.Ol; r2= 0.483, p<.05) in Deepor heel. On 
the contrary, Ghorajan bee1 depicted direct relationships with dissolved oxygen (r,= 
0.466, p<.05: r

2
= 0.462, p<.05) and calcium (r,= 0.442, p<.05; r"= 0.514, p<.O I) 

indicating positive relationship among them and also exhibited significant inverse 
correlation with transparency (r,= -0.492, p<.05; r2= -0.459, p<.05). 

SODIUM: 

The concentration of this alkaline earth metal ranged between I 2.4-3 I .0 mg/ 
1 (19.6 ±4.7) at station I and between 11.1-28.0 mg/1 (18.8 ±4.2) at station II in 
Deepor heel. Maximum sodium concentration was observed during December in 
the first year and minima was noted during February in the same year at station L 
while maxima was observed during December and minima during February in the 
first year at station II. However, secondary maxima (27 .3 mg/1) was observed during 
October in the second year at station I, while secondary maxima (26.2 mg/1) was 
noticed during March in the next year at station II. A distinct bimodal pattern of 
monthly variations was observed with higher concentrations during pre-monsoon 
and winter seasons in different years at station I. The sodium content remained rela­
tively high from September-December in the first annual cycle with its peak in De­
cember, thereafter it gradually decreased till August with a secondary maxima in 
October in the next cycle at Station I. However. Station II depicted bimodal pattern 
of variations with two relatively higher values in two different seasons during the 
study period. Relatively higher values were found during winter in the first annual 
cycle with a peak, again the values increased during monsoon in the second annual 
cycle. However, sodium exhibited significant positive relationships with transpar-
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ency (r
1 
= 0.282, p<.O l) at station I. On the other hand, it showed significant negative 

relationships with pH (r
1
= -0.428,p<.05) and BOD (r1= -0.446,p<.05) at station I in 

this beel. 

However, sodium fluctuated between 6.1-27.0 mg/1 (18.6 ±5.4) at station I 
and between 7.3-29.0 mg/1 (19.9 ±5.4) at station II in Ghorajan beel. On the con­
trary. maximum sodium concentration was noticed during December in the first year 
at station I and station II registered maxima during December in the iirst year and 
minima during February in the same year. However, secondary maxima (26.9 mg/1) 
was observed during June in the first year at station I, while secondary maxima (28.4 
mg/1) was noticed during February in the next year at station II. A trimodal pattern of 
monthly variations was observed w·ith higher concentrations during the three sea­
sons in different years at both the stations. The sodium content remained relatively 
high from August-December in the first annual cycle with its peak in December; 
thereafter it sharply decreased during January and February. This was followed an 
increase till secondary maxima in June was attained in the first year at station I. A 
third peak was observed during the winter season in the second year. However. sta­
tion II depicted almost an identical pattern of variations with three relatively higher 
values in three different seasons during the study period. Station II exhibited a rela­
tively higher values during winter in the first annual cycle with a peak, again the 
value increased during post-monsoon and summer seasons followed by again a high 
value during post-winter and pre-monsoon seasons in the second annual cycle. It 
showed significant positive correlation Vvith silicate (rl= 0.643. p<.Ol: rcccc 0.474. 
p<.05) in Ghorajan beel. The minimum values ofDeepor becl were apparently higher 
than that of Ghorajan beel. On the other hand, the mean values of both the beels 
were lower than the earlier report of floodplain lakes of Assam (Sharma and Hussain. 
200 I) and apparently higher than the lakes of high altitude (Zutshi and Vass. 1978). 
It followed a general trend indicating higher concentration during winter and lower 
during monsoon season in both the beels. Though the highest values were noticed 
during December in the first year but its concentrations registered a marginal in­
crease during the second year of study period in both the beels. It exhibited signifi­
cant inverse correlation with specific conductivity (r

1
= -0.64, p<.Ol ) and pH (r

1
=-

0.428 p<.05) and BOD (r1= -0.446 p<.05) at station I in Deepor beel, which did not 
depict the identical trend with the records of Ghorajan beel. However. sodium ex­
hibited significant positive relationships with transparency (r

1
= 0.587, p<.Ol) and 

silicate (r1= 0.474, p<.05) at station I in Deepor beel and at station II in Ghorajan 
beel respectively. 

POTASSIUM: 

The present observations showed a wide range of fluctuations in the potas­
sium content ofthe water, i.e. between 3.2-9.0 mg/1 (6.06 ±1.6) at station L w·hilc 
station II exhibited 4.2-10.2 mg/1 (6.6 ±1.5) in Deepor bee!. Peak concentration of 
potassium was recorded during September in the second year and minima was noted 
during February in the first year at station I. Station II depicted maxima during De­
cember in the second year and minima during February in the same year. A wide 
ranges as well as mean values of potassium were recorded between two annual cycles 
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in the sampled beel. A distinct trimodal pattern of monthly variations was observed 
at station I with secondary maxima (8.2 mg/1) during April in the second year at 
station I. On the other hand, station II exhibited secondary maxima (9.2 mg/1) during 
September in the second year. After it attained a relatively high value in October in 
the first year, potassium content gradually de...:lined during winter and monsoon st:a­
sons till the peak in September. However, tht-re was a decline during the winter in 
the next cycle till it attained the second maxima in April. It depicted significant 
inverse correlation with BOD (r

1
= -0.464, p<.05) at station I. 

Gborajan bee! depicted wide range of potassium tluctuations. [t ranged he­
tween 3.7-10.0 mg/1 (6.4 ±1.7) at station I and between 3.2-9.8 mg/1 (6.1 ±1.7) at 
station II. Maximum concentration was noticed during February in the first year and 
minima was registered during March in the second year at station I and station Il 
exhibited maxima during March in the first year and minima during October in the 
second year. A secondary maxima (9.3 mg/1) was noticed during June in the first 
year at station I, while station II showed secondary maxima during the same month 
(8.4 mg/1) in the same annual cycle. It was consistently low during winter with a 
very narrow range till it attained maximum value in March during the first annual 
cycle. In the second year, after it attained tertiary maxima (8.2 mg/l) in February, 
then dropped again during monsoon season till the end of the study period. A trimodal 
pattern of variations was observed during the whole study at both the stations of the 
bee!. It exhibited significant inverse relationship with phosphate (r,= -0.41, p<.05) 
at station I. The mean values were observed to be higher than the report of other 
heels from the state of Assam (Sharma and Hussain. 2001 ). On the other hand. the 
values of potassium of both the sampled floodplain lakes were apparently higher 
than the values of high altitude lakes, which compared with the results of Dal lake, 
Srinagar (Zutshi and Vass, 1978). 

2. BIOTIC FACTORS: 

A. BIODIVERSITY OF ZOOPLANKTON 

Seasonal variations for the study of biodiversity of zooplankton were ob­
served in four becls, namely Siligurijan. Fingua, Deepor and Ghorajan heel. The 
zooplankton taxocoenosis of the sampled heels included t\vo major groups namely. 
Rotifera and Cladocera. Species richness of zooplankton ranged between 46-68 spe­
cies in Siligurijan bee!. Maximum species richness was observed during summer 
and the minimum during monsoon season. Species richness of Rotifcra fluctuated 
between 30-50 species in this beel. However, maximum species richness was no­
ticed during summer and the minimum during monsoon season. A slightly depres­
sion of rotifera was evident in the monsoon months but peaks occurred more in·egu­
larly in Siligurijan bee!. A total of 104 zooplankton taxa were identified from 
Siligurijan beel out of which 72 species of Rotifera and 32 species of Cladocera. 
Species richness of zooplankton varied between 59-80, the maximum was observed 
during autumn and the minimum during the monsoon season in Fingua bee!. Spe­
cies richness of Rotifera fluctuated between 35-57 in this beel. However, autumn 
was found to be the most conducive to rotifers growth with peak density and the 
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minimum during winter season in Fingua heel. A total of 105 zooplankton taxa were 
identified from this bee!. 75 species of Rotifera and 30 species of Cladocera v.cre 
identified during the study period. 122 zooplankton taxa were identified from Deepor 
bee!, out of which Rotifera registered 87 species and 35 species ofCladocera. On the 
other hand, Ghorajan heel registered a total of 120 taxa, 86 species belonging to 
Rotifera and 34 species belonging to Cladocera during the study period, which ap­
parently higher in comparison to the reports of subtropical lakes from this region 
(Sharma, 1995) and also floodplain lakes of Assam i.e. 42 species from Dora beel 
(Lahon, 1983), 33 species from Chandubi beel (Yadava, 1987), 50 species from 
Samuajan bee] (Sharma and Hussain, 1999). However, the present study revealed 
higher species richness compared to other water bodies of the country i.e. 40 species 
from floodplain lake of Kashmir (Khan, 1987) and 57 species from Pichhola­
Fatehsagar (Vyas, 1989). 

Lecanidae and Brachionidae together, comprised a notable component of 
rotifer biodiversity in the sampled becls. In the present investigation. Siliguri_jan 
beel registered 72 species ofRotifera, out of which 18 species belonging to Lecanidae 
family followed by 17 species to Brachionidae. On the other hand, Fingua registered 
75 species ofRotitera, a total of20 species belonging to Lecanidae family, while 17 
species belonging to Brachionidae. Rotifera accounted for 69.2% of total zooplank­
ton richness in Siligurijan heel and 71.4% in Fingua beel. Lecanidae (24 species) 
and Brachionidae (19 species) together, comprised a notable component of rotifer 
biodiversity in Deepor beel. In the present study, Ghorajan bee] registered 86 species 
of Rotifera; out of which 24 species belonging to Lecanidae family followed by 19 
species belonging to Brachionidae, 9 species belonging to Colurellidae, 7 species 
belonging to Trichocercidae. The proportion of widely distributed Lecane amounts 
to 25% of the total rotifers in Siligurijan, on the other hand, 26.7% in Fingua beel. 
This is apparently higher than the result of Samuajan beel of upper Assam (Sharma 
and Hussain, 2001) but the distribution percentages of Lecane are definitely lower 
than the reports ofDeepor (27.6%) and Ghorajan heel (27.9%). Among the rotifers, 
Brachionus mirahilis, Lecanc thicnemanni. Lecane ohioensis, Lecane decipiens, L. 
inopinata, L crepida, Filinia camascela, and Trochosphaera aequatorialis were 
totally absent in Siligurijan beel during the study period. On the other hand, Keratella 
tropica, Beauchampiella eudactylota, Lecane pyrVormis, Lecane decipiens and L. 
inopinata were also not registered in Fingua beel. 

The rotifer fauna exhibited dominance ofmonogonont taxa. Five eurotatorian 
families namely Lecanidae>Brachionidae>Colurellidae> Trichocercidae included 
68.9% of the total rotifers in Deepor beel, 68.6% in Ghorajan beel, 68.1% in Siligurijan 
bee! and 68% in Fingua beeL the spectrum of dominance apparently agreed with the 
report of Sharma ( 1996). Various non-planktonic taxa of the Trichotridae, 
Synchaetidae and Floscularidae were poorly observed. This is apparently higher than 
the report of Samuajan beel of upper Assam (Sharma and Hussain, 2001 ). The pre­
dominance of Lecane species is in agreement with reports on the rotifer fauna of 
other tropical floodplain lakes (Segers ct al .. 1993c; Segers, 1994 and Jose De Paggi, 
1993). Lecane and Brachionus imparted a general tropical character to the studied 
fauna~ such a generalization is in contirmit) with the reports by Green ( 1972), Pejler 
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( 1977), Fernando ( 1980), Dumont~ 1983), Sharma ( 1987, 1 ')91, 1996, 1999), Sharma 
and Naik ( 1996) and Segers (1996) though they were widespread but less dominant. 

Brachionus angulari.~·. Brachhmus calyc£floms. B. hidentata. B. fa/catus. 
B. rubens, B. caudatus, Brachionuspatulus macracanlhus, Keratella tropica, Mytilina 
ventralis, Lecane curvicornis, L. leontina, Trichocerca simi/is, Conochilus unicornis, 
Sinantherina spinosa, Filinia longiseta, Filinia opoliensis, Rotaria neptunia, 
Anuraeopsisfissa, B. mirabilis. Keratella Ienzi. K. procurva, Macrochaetus sericus, 
Lepadella ova/is larga, L. patella, Lepadella rhomboides, L. aspicora, Lecane 
latera/is, L. quadridentata, L. ohioensis, Testudinella patina, Dipleuchlanis 
propatula, Mytilina bisulcata, Testudinella emarginula, Trochmphaera aequatorialis 
etc. were uncommon rotifers documented from the sampled heels. So far as the 
biogeography of rotifers is concerned, some species occur in tropical and subtropi­
cal latitudes, but can occasionally be found in suitable habitats in temperate regions 
(Segers, 1996). The following species f~ecune aculeala, L. crepida, L. curvicornis, 
L. hastata, L. hornemanni, L. inopinata, L. leontina, L. papuana are considered to 
be under this group. On the other hand, Lecane bulla, L. closterocerca, L. hamata. L. 
ludwigii, L. luna, L. lunaris, L. ungulata are under cosmopolitan taxa. Lecane 
decipiens. L. thienemanni species are considered to be under pantropical. The afore­
said species were documented from the sampled heels. The family Brachionidae 
illustrate the high level of endemicity found in Australia and South America, while 
the Indian subcontinent and Africa have a predominantly cosmopolitan fauna. 
Keratella shows the widest latitudinal range. Endemism in this genus is concen­
trated near both poles, with no endemism in the tropics and little in subtropics ex­
cept Australia and South America (Dumont, 1983). Likewise, all the Indian species 
of Keratella are also known from elsewhere. Amongst about 3 7 known species of 
Keratella, only seven have so far been recorded from India Sharma (1987). The 
sampled heels documented only five species of it. This study found the rare rotifers, 
occurrence of widely distributed warm-water Eastern Hemisphere taxa in the flood­
plain lakes. Lecane latera/is and L. unguitata were interesting, which in concur­
rence with the works of Segers and Baribwegure (2000) from the iloodplain lakes of 
river Rusizi, Northwest Burundi. A number of Testudinella species arc quite com­
mon in tropical waters, especially Testudinella patina and its varieties (Fernando 
and Zankai, 1981 ). The present observation agreed with the remarks of Fernando 
and Zankai. The cosmotropical species Filinia camascela is an interesting addition 
to the Indian rotifera is restricted only to N .E India (Sharma and Sharma, 2000). 

Occurrence of this species in the sampled beels agreed with the aforesaid report. 

As a result of this study, a total of 19 species belonging to Brachionidae 
documented from Deepor and Ghorajan heel, which accounted for 82.61% of the 
total ofN.E. India (23 reported species). Most species ofBrachionus, reported from 
India, are pantropical or cosmopolitan forms of alkaline waters. However, both the 
beels registered 12 species belonging to genus Brachionus. which accounted for 
85.71% of the total reported species from N.E. India(14 repotied species). Brochionus 
ca~vcijlorus, B. caudal us, B. ungularis. B . .f(n:ficula. B. diversicornis and B. ruhem 
were found to be important elements of zooplankton in the studied beels. Brachionidae 
contributed 21.6% in Deepor beel, Ghorajan beel depicted 21.8%, Siligurijan bee! 
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showed 26.M1o and 25.7(Yo in Fingua heel ofto1al species richness. The rotifer fauna 
of the sampled beels was distinctly tropical as indicated by the common occurrence 
of Brachionus sp. and absence ofNotholca sp. (Sharma and Sharma, 1984). Abun­
dance of Brachionus sp. vvas indicative of alkaline nature of Deepor bee!. The spe­
cies Brachionus patulus is very common, and occurs in all types of water bodies. It 
is considered cosmopolitan (Chengalath et al., 1973). Occurrence of Brachionus 
patulus macracanthus was observed throughout the study period in all the sampled 
beels with small populations. Its presence in the floodplain lakes of Assam is note­
worthy and it was documented from Meghalaya for the first time (Sharma, 1987). 
Keratella tropica appeared to be most widely distributed in the sampled beels. 

Anuraeopsislissa and Brachiomtsfhrficula in Ghorajan heel occurred only 
during warmer months and. hence. the present observations reaffirmed their warm­
stenothermal nature (Koste, 1978). Anuraeopsis .fissa shows a wide distribution in 
India, as compared to A. coelata (Sharma, 1987a). The rotifer Sinantherina socialis 
occurred during summer season and Polyarthra vulgaris and Brachionus falcatus 
recorded very common in Siligurijan beel. On the other hand, Asp!anchna priodonta 
showed autumn occurrence and Euchlanis dilatata, Brachionusfalcatus and Lecane 
bulla were found common in Fingua beel. Euchlanis triquetra was not observed in 
Deepor and Ghorajan beel. 

The other dominant group Cladocera exhibited the ranges of species rich­
ness 16-25 in Siligurijan beel. Maximum species richness was observed during win­
ter and the minimum during monsoon season. Cladocera depicted the ranges of spe­
cies richness 20-24 in Fingua beel. A total of32 species documented from Siligurijan 
bee!, while Fingua bee! registered 30 species. The number of both the heels \Vas 
lower as compared to reports ofDecpor and Ghorajan heeL which registered 35 and 
34 species respectively. Bosmina longirostris. Biaperlura karua. ;\;foina micrura. 
Scapholeberis kingi contributed to maximum richness in Siligur~jan beeL on the 
other hand. Bosmina /ongirostris recorded maximum during monsoon season in the 
sampled heels and Biapertura karua and Chydorus .sphaericus were found to be 
common in Fingua bee!. The cladocerans comprised subdominant component of 
zooplankton in the sampled beels. 

On the other hand, Chydorus sphaericus, Biapertura karua, Chydorus 
barroisi Scapholeberis kingi and Simocephalus vetulus were present in substantial 
numbers in all the sampled beels during the whole study period. Among the reported 
species, Chydorus sphaericus appeared to be the commonest and most widely dis­
tributed cladoceran in the heels. Simocephalus vetulus is a weedy species but it is 
not restricted to this habitat, it can be found in open water, which observed during 
the study period. ( 'eriodaphnia cornuto. ;\/oina micrura. Afoinodaphnia sp. and 
Diaphww .... onw excisum are considered to be typically tropical species. which were 
recorded in all the beels. On the other hand. Leydigia acanthocercoides is consid­
ered to be temperate in origin but occurrence of the aforesaid species in the bcels 
was note-worthy. A few species had relatively consistent seasonal patterns in all the 
sampled beels. Occurrence of Daphnia lumhol!zi only in two months (during .Janu­
ary and April) throughout the study period in Deepor bee! and its total absence in all 
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the three beels was note-worthy. Dadaya macrops was not present throughout the 
study period in the heels, the species was observed during July, October and Novem­
ber in the study period in Deepor beel. Almost same trend was noticed in Ghorajan 
beel also. 

/lyocryptus spin({er represented a typical benthic form recorded from all 
the sampled heels. On the other hand, Diaphanosoma excisum was a dominant spe­
cies in the limnetic regions as observed in all the heels. but presence of this species 
in Deepor and Ghorajan bee! \vas noteworthy. in the present investigations. Hosmirw 

longiroslris and Bosminopsis deitersi of the family Bosminidae were well distrib­
uted over the whole of the sampled heels. Both the species showed identical sea­
sonal trend. Similarly. Chydorus harroisi and Alonella exisa were also important 
contributors to species richness of the heels. Graptoleheris testudinaria is a rare 
form in the tropics. which was documented for the first time in the state ofTripura in 
N.E. India. 

Percentage similarity of rotifers followed an almost identical ranges be­
tween 22.2-79.6% in the first year at station I and between 16.7-75.7% in the first 
year at station II in Deepor beel; while it showed 26.7-72.9% in the second year at 
station I and 28.6-66.7% in the second year at station II. However, this exhibited 
community similarities 72.7% instances during the first year study at station I and 
during the second year study it depicted 50% were above 50% similarity, on the 
other hand, 42.4% instances during the first year and 45.4% during the second year 
were 50% similarity at station II. It distinctly depicted less variability at station I and 
more at station II. Percentage similarity between Rotifera exhibited highest between 
November-February af!.<il~st between April-May in the first year at station I in 
Deepor bee! whiiQ:ihowedJt showed highest between September-January and 
lowest between January~ February in the second year in this beel. On the other hand. 
it exhibited highest value between October-March and lowest similarity between 
April and May in the first year at station II and it showed highest between September 
and March and lowest between March May in the second year in this station of 
Deepor beel. Further, in Deepor bee! similarity less than 30% exhibited between few 
months (6 instances), which showed maximum instances in April during the first 
year, while it exhibited less tan 30% similarity in two instances in February during 
the second year at station I, while it showed 1 0 instances at station II in the first year 
and only one instance in May (28.6%) in the second year. 

On the other hand. it was observed that 31.7-78.8% in the first year at sta­
tion I and 19.4-73.1 (Yo in the tirst year at station II in Ghon~;jan bee! and it depicted 
20.9-69.4% in the second year at station I and 30.8-64.6% in the same year. How­
ever, this beel registered 72.7% instances during the first year and 54.5% during the 
second year were 50% similarity at station I. While 40.9% instances during the first 
year and 53.0% during the second year \vere above 50% similarity at station II. The 
bee! registered less variability at station I and more at station II. Overall species 
richness in sampled floodplain lakes exhibited high community similarities. Per­
centage similarity between Rotifera exhibited highest between December and March 
and lowest between October and May in the first year at station I in this bee! while it 
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showed highest between September-December and lowest between March-April in 
the second year. On the other hand, it exhibited highest value between August-July 
and lowest similarity was observed between April and May in the first year at station 
II and it showed highest between September and December and lowest between 
February and March in the second year in this station ofGhorajan bee!. Percentage 
similarity less than 30% showed between two months i.e. in March (29.1 %) and 
April (29.5°~>) during the second year at station fin this bee!. On the other hand. it 
showed he!\\een two months i.e. in April (29.W~o) ;.mel i\1ay ( l9.4" o) in the first ye .. lr 
at station ll. 

Percentage similarity of Rotifcra of Deepor and Ghorajan heel exhibited 
ranges 24.2-84.7% in the first year \Vith highest between December and January and 
lowest between April and June, while it showed ranges 32.7-71.1 ?-·o in the second 
year with highest between January and June and lowest between February and May. 
In Deepor and Ghorajan bee!, only instance of higher community similarity (more 
than 80%) ofrotifera was observed between December and January (84.7%) in the 
first year. 

B. SYNECOLOGY OF ZOOPLANKTON 

(I) NET PLANKTON: 

Net plankton in Decpor and Cihorajan bee! appeared to be diversified. Higher 
species richness was observed in both the beels. Recorded 208 species including 
149 species of zooplankton and 59 species of phytoplankton in Deepor beeL on the 
other hand. a total of202 species were recorded in Ghorajan becl out of which 147 
zooplankton species and 55 phytoplankton species at all. Zooplankton comprised an 
important component and constituted dominant group to the planktonic communi­
ties in both the heels. This dominant group, on the other hand. included six major 
groups namely, Rotifera, Cladocera, Copepoda, Rhizopoda, Ostracoda and 
Conchostraca. Species richness in both the beels was higher than the reports of Sharma 
( 1995), Sharma and Hussain ( 1999) and Sharma (200 1 ). 

The population density of net plankton at station I ranged between 4 7 5-969 
ind/l (703.0 ± 124.0) and 431-1036 ind/1 (618.0 ±147.0) at station II in Deepor bee!. 
Their peak abundance was observed during April in the second year, while mini­
mum density Vv'aS observed during October in the first year at station I. The rnaxi­
mum and ntinimum densities were noticed during May in the second year and dur­
ing November in the first year respectively at station l[ in Deepor beel. The quanti­
tative abundance of net plankton in Ghon~jan beel fluctuated between 414-1134 ind/ 
I (647.0 ± 179.0) at station I and 335-804 ind/1 (522.0 ± 130.0) at station ll. The mini­
mum and peak densities were observed during February in the first year and April in 
the second year respectively at station I. On the other hand, station II depicted mini­
mum value during February in the first year and a maxim during May in the second 
year. The present study indicated high net plankton abundance. which apparently 
higher than the other reported floodplain lakes of Assam (Lahon, 1983; Sharma and 
Hussain, 2001) and elsewhere in India (Pandit, 1980; Rai and Dutta Munshi, 1982; 
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Sugunan, 1989; Vass, 1989; Baruah et al., 1993; Sinha, et al., 1994). On the other 
hand, net plankton depicted maximum density during April, which broadly corre­
sponded with the result of Sharma and Hussain, 2001 from upper Assam. 

Further. net plankton depicted a trimodal annual pattern at station I with 
primary maxima during monsoon (April-May) f(JIIovved by a secondary maxima 
during \Vintcr (November-January) and tertiary maxima during pre-monsoon season 
(February-April), while it exhibited bimodal pattern of abundance with primary 
maxima during monsoon (May-April) and a secondary maxima during pre-mon­
soon season (March-April) at station II in Deepor heel. On the contrary. Ghorajan 
depicted a bimodal pattern of abundance at both the stations with primary maxima 
during monsoon (April-May) and a secondary maxima during post monsoon (April­
July) at station L however, station II showed primary maxima during monsoon (April­
May) and a secondary maxima during summer (June-July). In the present investiga­
tions, net plankton densities were significantly influenced by phytoplankton (r 1= 
0.626,p<.01; r

2
= 0.878,p<.001), Chlorophyta (r1= 0.619,p<.01; r2= 0.798, p<.OOl ), 

Bacillariophyta (r
1
= 0.598, , p<.Ol; r

2
= 0. 736, p<.OOl) and also showed significant 

correlation with zooplankton (r
1
= 0.50l,p<.05; r

2
= 0.584,p<.Ol) and Rotifera (r,= 

0.456. p<.05; r
2
= 0.56,p<.01) in Deepor heeL thereby, exhibited contributory role in 

the population. Further. it exhibited significant direct correlation with phosphate 
(r

2
= 0.423. p<.05) in this bee! indicating positive relationship between them. In ad­

dition, net plankton showed positive correlation with phytoplankton (r,= 0.759, 
p<.OOl; r

2
= 0.621, p<.OI), Chlorophyta (r

1
= 0.746, p<.Ol; r2= 0.526. p<.Ol). 

Bacillariophyta (r1= 0.315. r
7
= 0.644, p<.001). zooplankton (r,= 0.647, p<.OO l; r2= 

0.76, p<.OOl) and Rotifera (r
1
= 0.474, p<.05; r

2
= 0.751, p<.01) in Ghorajan bee! 

indicating interdependence among the attributes. On the other hand, it showed sig­
nificant positive relationships with specific conductivity (r

1
= 0.423. p<.05), total 

alkalinity (r1= 0.596, p<.Ol; r
2
= 0.416, p<.OS), calcium (r,= 0.409, p<.05), phos­

phate (r
1
= 0.517, p<.01; r

2
= 0.432, p<.05) and silicate (r

1
= 0.476, p<.05). However, 

the positive correlations with some important abiotic factors of both the sampled 
heels nearly corresponded with the results from N.E. region (Sharma, 1995). 

The multiple regression indicated that sixteen ecological variables namely 
rainfall, water temperature, pH, transparency, specific conductivity, dissolved oxy­
gen, free carbon dioxide, alkalinity. hardness, calcium, chloride. dissolved oxygen 
matter, phosphate, sulphate, nitrate and biochemical oxygen demand together ac­
counted for 69.6% (station 1) and 72.3% (station II) of variations of net plankton 
indicating importance of combined influence of various factors in Deepor heeL while 
it accounted for 82.2% at station I and 77.8% at station II in Ghorajan bee!. With the 
deletion of rainfall (X

1
) fifteen abiotic factors accounted for 54.9~o of the variations 

in net plankton densities at station 1 and 70.9% at station II in Deepor bee!, on the 
other hand, fifteen abiotic factors accounted for 81.7% of the variations in net plank­
ton densities at station I and 77.6% at station II in Ghorajan heel. With the removal 
of water temperature (X

2
) fourteen abiotic factors accounted for 54.9% at station I 

and 45.7% at station II in Deepor heel, however, it accounted for 81.5% at station I 
and 76.4% at station II in Ghorajan beel. On the other hand, with the deletion pH 
(X1) thirteen abiotic factors accounted for 54.7% at station I and 37.9% at station II 
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in Deepor beet and 80.4% at station I and 74.7% at station II in Ghorajan heel. 
Therefore, the stated variables rainfall at both the stations, water temperature and 
pH at station I appeared to be significant and accounted for a high cumulative im­
pact of net plankton variations in Deepor bee!. The step-wise regression of recorded 
ten abiotic factors (X

1
-X

10
) explained for 71.3% and 51.3% at station I and station II 

respectively in Ghorajan beel. The generalization broadly differed with results of 
Sharma ( 1995) and Sharma and Hussain (200 1) stating that 10 variables explained 
for about 97% and 99% respectively. On the other hand, it also differed from the 
conclusions of Yadava and Dey ( 1990) who indicated 10 variables to explain for 
only 61% of net plankton density variations while 17 variables accounted for 94%. 
However. the combined impact of sixteen variahlcs accounted tor 82.2°!(1 at station l 
in Ghorajan bed appeared to be more than that of 69.6% registered at station I in 
Deepor beel. High cumulative impact of abiotic factors on net plankton abundance 
in both the beels concurred with the earlier reports of Sharma ( 1995). Jyrwa ( 1996) 
and Sharma and Lyngdoh (2003). 

(II) ZOOPLANKTON: 

The zooplankton taxocoenosis of both the beels included six major groups 
namely, Rotifera, Cladocera, Copepoda, Rhizopoda, Ostracoda and Conchostraca. 
149 zooplankton taxa were identified from Deepor bee], which included 149 species 
at station I and 147 species at station II, on the other hand, Ghontian beel registered 
a total of 14 7 taxa, indicated 14 7 species at station I and 146 species at station II 
during the study period, which apparently higher compared to the reports of Sharma, 
1995 and also floodplain lakes of Assam i.e. 42 species from Dora heel (Lahon. 
1983 ). 33 species from Chandubi heel (Yadava. 1987). 50 species from Samuajan 
bee! (Sharma and Hussain, 1 999). However, the present study revealed higher spe­
cies richness compared to other water bodies of the country i.e. 40 species from 
floodplain lake of Kashmir (Khan, 1987) and 57 species from Pichhola-Fatehsagar 
(Vyas, 1989). Of these, Rotifera registered 88 species at station I and 87 species at 
station II with spectrum of dominance as Rotifera > Cladoccra with 48 species (st.!) 
> 43 species (st.II) and 12 species (st. I)> Rhizopoda> 11 species (st. II)> Copepoda 
(3 species at both the stations) > Ostracoda (2 species at both the stations) > 
Conchostraca (1 species at both the stations) in Deepor bee!. On the other hand, 
Ghorajan beel registered 87 species at both stations of Rotifera with spectrum of 
dominance as Rotifera > Cladocera ( 42 species at station I, 42 species at station II)> 
Rhizopoda ( 12 species at station I, 11 species at station II) > Copepoda (3 species at 
both the stations) > Ostracoda (2 species at both the stations) > Conchostraca (1 
species at both the stations). 

Zooplankton comprised an important component, which ranged between 
172-565 (361.0 ± 1 03.0) at station I and 146-382 (256.0 ± 71.0) at station ll in Deepor 
bee! and significantly influenced their monthly abundance (r,= 0.501. p<.05; r,= 
0.584, p<.Ol ). On the contrary. Ghorajan bee! exhibited 133-487 (327.0 ± 117.0) at 
station I and 152-464 (300.0 ± 1 02.0) at station ll and also positively correlated with 
net plankton (r,= 0.647. p<.OL r

2
= 0.76. p<.OOI ). The recorded zooplankton densi­

ties were, however, higher than the results of Kar ( 1984 ), Kolekar et al. ( 1989) and 
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Baruah el al. ( 1993 ). The observed densities were also higher than in the floodplain 
lakes of Bihar (Rai and Dutta Munshi, loc cit.; Sanjer and Sharma, loc cit.). Kashmir 
(Khan, 1987) and West Bengal (Vass, 1989). Zooplankton exhibited significant posi­
tive correlation with Rotifera (r

1
= 0.843,p<.001; r

2
= 0.787,p<.001), Cladocera (r1= 

0.818, p<.001; r
1
= 0.892, p<.001 ), Copepoda (r

1
= 0.427, p<.05), Rhizopoda (r

1
= 

0.597, p<.01; r2= 0.762, p<.001) and Ostracoda (r
1
= 0.443, p<.05) in Deepor beel 

indicating interdependence among the attributes. On the other hand, zooplankton 
exhibited significant positive relationships with magnesium (r

1
= 0.423, p<.05) at 

station I and inversely correlated with water temperature (r
1
= -0.465, p<.05) at sta­

tion I in this heel. thereby. exhibited relatively low temperature is favourable for 
zooplankton production. 

The density of zooplankton exhibited a slightly different seasonal trend 
with alternating increases and decreases within the study period in Deepor bee!. 
However, January and May was found to be most conducive to zooplankton growth 
with peak density of 565 ind/1 at station I and 3 82 ind/1 at station II. AN 0 VA showed 
no significant differences between the months (F

1
u

3 
= 2.413, p>.001) as well as 

between the stations (F
1 

n = 4.673, p>.001) in first and second year (F
11 

Y\ = 0.036. 
p>.OOl between months; F1,2:\ = 0.004, p>.001 between stations). On the other hand, 
Ghorajan heel depicted a trimodal pattern of abundance i.e. June-July in the first 
year; November-December in the same year and June-July in the second year with a 
peak density in July ( 487 ind/1) at station I and a bimodal pattern was observed June­
July in first year and February-March in the second year with a peak density in June 
( 464 ind/1) at station II. The summer maxima of zooplankton were in concurrence 
with those findings reported by Das & Srivastava ( 1956). Michael ( 1968) and Sharma 
( 1992. 1995). However. ANOVA shmved significant differences between the months 
(F 1u 3 = 4.35, p>.OOI) as well as between the stations (F

1
_

23 
= 6.69, p>.001) in first 

and in second year. it exhibited significant differences between the months (F 
11 

,
1 
= 

10.24. p>.OOl) and no significant ditfe1·ences between the stations (F
1 

,, = 0.(98. 
p>.OOI ). 

This study depicted a bimodal pattern of zooplankton abundance. with a 
peak during summer (July), and another a maxima during winter (November-De­
cember) in Ghorajan heel. The stated trend is in agreement with the bimodal pattern 
of distribution observed by Lahon (1983), Yadavaet al. (1987) and Sanjer and Sharma 
( 1995). It was observed that Deepor heel also exhibited a bimodal pattern of distri­
bution, which showed primary maxima during winter (December-January) and a 
secondary maximum during summer (July). The present observation registered in­
verse correlation between zooplankton vs. transparency (r

1
= -0.513. p<.01) in 

Ghorajan heel. It exhibited significant positive con·elation with Rntifera (r,= 0.958. 
p<.OOJ; r

2
=" 0.933, p<.OOI). Cladocera (r

1
= 0.919, p<.OOI; r

2
-= 0.808, p<-..001). 

Copepoda (r
1
= 0.859, p<.OO 1; r

2
= 0.599, p<.01 )), Rhizopoda (r

1
= 0.4 72, p<.05; r

2
= 

0.576, p<.O 1) and Ostracoda (r
1
= 0.439, p<.05) in this heel. The correlation revealed 

that the abundance of zooplankton is chiefly dependent on its major groups i.e. 
Rotifera, Cladocera, Copepoda and Rhizopoda. On the other hand. z.ooplankton ex­
hibited significant correlation with total alkalinity (r

1
= 0.524,p<.Ol; r

2
= 0.558.p<.O 1 ), 

phosphate (r
1
= 0.45. p<.05; r

2
= 0.413, p<.05), BOD (r

1
= 0.612, p<.01 ), specific con-
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ductivity (r,= 0.428, p<.05), total hardness (r,= 0.525, p<.01 ), calcium (r
2
= 0.472, 

p<.05), magnesium (r,= 0.419. p<.05) and phosphate (r,= 0.413. p<.05) in this bee I. 
Alkalinity and pH are often found as variables predicting the zooplankton commu­
nity composition, based on data from a large number of different water bodies (Berzins 
& Pejler, 1987). Zooplankton positively correlated with total alkalinity (r,= 0.524, 
p<.01; r

2
= 0.558,p<.01) in Ghon~jan heel. 

During the present study, zooplankton communities depicted higher spe­
cies diversity computed vide Shannan 's index and ranged between 2.532-3.634 (3.264 
±0.3) and 2.215-3.869 (3.234 1:0 . .35) al station I and II respectively in Deepor bee!. 
Similarly. Menhinick's index varied ~-~th their narrow ranges and higher mean val­
ues i.e. between 2.003-3.977 (3.316 ±0.5) at station I and 2.092-4.373 (3.372 ±0.6) 
at station II. Shannan's iridex depicted a narrow range of diversity during the pre­
monsoon period and the highest diversity was registered in August while the lowest 
value was recorded in April in the first year. On the other hand, Menhinick's index 
exhibited highest diversity in February in the first year and the lowest in March in 
the second year at station I. Shannan's index exhibited maxima during July and 
minima was noticed during April in the first year at station II. Diversity was rela­
tively low during February, March and April in the second year at station I but low 
diversity was observed during March, April, May and June in the first year at station 
II. On the other hand, Ghorajan heel indicated relatively higher species diversity 
among the stations and it ranged between 3.007-3.978 (3.458 ±0.25) at station I and 
2.943-3.784 (3.344 ±0.22) at station II using Shannan's index and it fluctuated be­
tween 3.015-4.536 (3.525 ±0.4) at station I and 2.919-4.002 (3.348 ±0.3) using 
Mcnhinick 's index. Shan nan's index indicated maxima during May in the first year. 
while minima during March in the second year. On the other hand. Menhinick's 
index depicted highest value during March in the second year and the lowest value 
during April in the second year at station I. Shannan's index depicted maxima dur­
ing May, while minima was observed during September in the first year at station II. 
On the contrary. Menhinick 's index exhibited highest diversity during March in the 
first year and the lowest value was observed during February in the second year. 
Mean values of species diversity in both the heels exhibited almost identical and the 
recorded zooplankton diversity was higher than the reports of Sharma ( 1995), Sharma 
and Hussain (1999), Wanswett (2001) and Sharma and Lyngdoh (2004). 

Zooplankton dominance (vide Berger-Parker's index) at both the stations 
was generally low and ranged between 0.069-0.236 (0.168 ±0.04) and 0.085-0.284 
(0.163 ±0.04) at station I and II respectively. A narrow range was observed during 
the first year, while relatively higher values were observed during February, March 
(maxima) and April and gradually it decreased up lo minima during July in the sec­
ond year at station I. Dominance of zooplankton tluctuated between 0.1 23-0.251 
(0.184 ±0.03) at station I and 0.135-0.297 (0.197 ±0.03) at station II in Ghorajan 
heel. It registered peak in March and minima in July in the second year at station L 
while station II exhibited maxima in September and minima in August in the first 
year. The present study showed relatively low overall dominance due to fewer qwm­
titatively important species. Mean values indicated low dominance in both the heeL 
which broadly coincided with the findings of the heels of upper Assam reported by 
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Sharma and Hussain (200 I). In addition, monthly variations indicated narrow fluc­
tuation in the sampled heels. 

Evenness (E
1
) indicated high equitability of zooplankton and fluctuated with 

narrow ranges i.e. between 0.853-0.956 (0.891 ±0.03) at station I and 0.876-0.984 

(0.939 ±0.03) at station II in Deepor bee!. On the other hand, evenness of Ghorajan 

heel showed ranges 0.895-0.976 (0.924 i:0.02) at station I and 0.886-0.987 (0.927 

±0.02) at station II. However_ Looplankton evenness did not depict significant monthly 

variations and exhibited almost identical annual ranges between the heels. Further, 
high evenness at all the stations in the heels indicated greater equitability of species 
abundance in the community, which concurred with the report of Washington ( 1984 ). 
The mean value of station T in Deepor bee! exhibited marginally lov,:er than that of 

other stations of the sampled heels. The recorded values ofboth the heels coincided 

with the reports of Sharma and Hussain (200 1) of Assam. 

The multiple regression indicated that sixteen abiotic factors accounted for 

90.9% (station I) and 81.5% (station II) of variations of zooplankton indicating im­

portance of combined int1uence of various factors in Deepor bee!, while Ghorajan 
bee! stated 71.5% and 92.2% at station I and station II respectively. However_ the 

step-wise regression of ten factors accounted for 59.9% at station I and 49.5% at 

station II in the former. while the later accounted for 62.3% at station I and 58.c:>0;;J at 

station II and further regression substantially decreased the cumulative impact be­

low 50%. While just only five abiotic factors (X
1
-X

5
) i.e. rainfall, water temperature, 

pH, transparency and specific conductivity accounted 87.5% at station I and 56.1% 

at station II in Deepor bee!. however it registered for 65.9% at station I and 87.0% at 
station II in Ghorajan bee! after removal of four parameters, thereby indicating the 
most profound impact of these five factors on zooplankton in both the heels. Overall 

high cumulative impact of abiotic factors on zooplankton abundance broadly con­

curred with the reports of Sharma ( 1995) and Sharma and Hussain (200 1 ). 

ROTIFERA: 

Phylum Rotifera represents one of the oldest groups of invertebrates, which 
arc presumed to be a product of the aerobic phase in the development of our planet 
( Sladecck, 1983 ). Segers 1!1 a!. ( 1993) postulated (sub )tropical floodplain lakes to be 
the richest rotifcr habitats of the world. Investigations in t1oodplain lakes of the 
Brahmaputra river basin of Assam state reflected richest rotifer biodiversity in the 
Indian subcontinent (Sharma and Hussain, 1999; Sharma. 2000; Shmma and Sharma, 
2001 ). 

Rotifera accounted for the highest share of the abundance of zooplankton. 
The present study did not depict any definite periodicity of overall rotifer abundance 
or of individual species. In general, a greater number of taxa were recorded in the 
sampled heels but numerical abundances were considerably lower. A total of 88 and 
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87 species at both the stations of Deepor beel and 87 species in Ghorajan beel repre­
sented it. The documented 88 rotifer species from both the beels accounted for 75.86% 
ofthe total reported rotifers from the floodplain lakes of Assam (116 reported spe­
cies), 60.27% of the total reported rotifers from the N.E. India (146 reported species) 
and only 26.35% of the total rotifers from whole of the country (334 reported spe­
cies). 

Lecanidae and Brachionidae were the dominant families of Rotifera in the 
sampled beets. The rotifer fauna exhibited dominance of monogonont taxa. Five 
eurotatorian families namely Lecanidae> Brachionidae> Colurellidae> Trichocercidae 
included 66.6% of the total rotifers, the spectrum of dominance apparently agreed 
with the report of Sharma (1996). Various non-planktonic taxa of the Epiphanidae, 
Trichotridae, Synchaetidae, Dicranophoridae and Floscularidae were poorly observed. 
Lecanidae (24 species at both the stations) and Brachionidae (19 species at both the 
stations) together, comprised a notable component ofrotifer biodiversity in Deepor 
beel. In the present study, Ghorajan beel registered 87 species ofRotifera at both the 
stations, out of which 24 species belonging to Lecanidae family followed by 19 
species belonging to Brachionidae, 9 species belonging to Colurellidae. 6 species 
belonging to Trichocercidae. This is apparently higher than the report of Samuajan 
bee! of upper Assam (Sharma and Hussain. 2001 ). The predominance of Lecane 
species is in agreement with reports on the rotifer fauna of other tropical floodplain 
Jakes (e.g. Africa: Segers et al., 1993c; Asia: Segers, 1994: South America: Jose De 
Paggi, 1993). 

The extremely unequal distribution of rotifers in the same bee! from one 
station to another and from year to year was remarkable. Of the 16 7 Lecanc species 
recognized, 77 species or 46% are confined to (sub)tropical regions, as compared to 
50 species (30%) that occur in temperate or arctic regions (Segers, 1996). It had 
already been noticed that Lecane is dominant in terms of species diversity in tropical 
acid waters (Fernando, 1980; Dussart eta!., 1984; Segars & Dumont, 1995), where 
over 40 taxa can be found in a single locality (Segers et al., 1993a). The proportion 
of widely distributed Lecane amounts to 41.3% of the total. There are, however, 
only 21 species true cosmopolitans. There are relatively fewer widely distributed 
taxa in Lecane than in the pelagic Brachionidae (Dumont, 1983; Pejler, 1977b). The 
genus Lecane generally constitutes the most diverse group of rotifers in many types 
of tropical freshwater body ( Dussart el a/. 1984. Segers et a!. 1 Y9 3 ). Altogether 24 
species belonging to Lecanidae family documented from both the becls, which ac­
counted 52.17% of the total recorded Lecane species from N.E. India (reported 46 
species). 75% of Sri Lanka (reported 32 species) and 51.06% of Thailand (reported 
47 species). On the other hand, Lecanidae accounted for 27.3% of total rotifer rich­
ness in Deepor beel and 27.6% in Ghorajan beel, hence, broadly corresponded with 
its contribution (26.9%) in the floodplain lakes of upper Assam (Shanna. 2000) and 
also (28.5%) in tropical floodplain lakes of the river Niger, Africa (Segers et a/. 
1993). This number is low, compared to rep011s like Segers et al. (1993), in which 
59 Lecane species are reported in a single survey. Further, the documented number 
is lower than the report of Burundi (34 species), a floodplain lake (Segers and 
Baribwegure, 2000). 
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Peak rotifer density during December in the first year (winter) was, how­
ever, primarily due to the lecanids-dominant Lecane leontina followed hy sub-domi­
nant L fHIJJUmw > L hasialu > L. inopinuro. ln addition. Brachionus angularis. 
Keratella cochliaris. fuchlani., dilatata and ,\~vtilina ventralis indicated maximum 
densities during November, January, February and September respectively at station 
I. Station II exhibited peak rotifer density during July in the tirst year (monsoon) was 
due to t;uchlanis dilatala follmved by Lecune !eontina indicated numerical impor­
tance. This study found the rare rotifers, occurrence of widely distribukd \varm­
water Eastern Hemisphere taxa in the floodplain lakes, Lecane latera/is and L 
unguitala were interesting, which in concurrence with the works of Segers and 
Baribwegure (2000) from the floodplain lakes of river Rusizi, Northwest Burundi. 

As a result of this study, a total of 19 species belonging to Brachionidae 
documented from both the beels, which accounted for 82.61% of the total of N .E. 
India (23 reported species). Most species of Brachionus, reported from India, are 
pan tropical or cosmopolitan forms of alkaline waters. However, both the beels reg­
istered 12 species belonging to genus Brachionus. which accounted for 85.71% of 
the total reported species from N. E. fndia ( 14 reported species). Brachionus 
calyc(florus. B. caudatw;, B. angularis. B. jiJJ:ficula, B. diversicurnis and B. ruhf!ns 

were found to be important elements in the zooplankton of Deepor and Ghor~jan 
heel. Marked change was observed in the time of occurrence and abundance of 
Brachionus falcatus during the two years. It was present in the samples almost 
throughout the first year with a single peak in April in the second year. In the next 
year it was present only in June, August, October and December in Deepor bee!. 
Ghorajan heel also showed almost identical trend, which depicted peak density in 
the same month of the same year. Ability for co-existence of Brachionus species 
with blue-green algae is considered a pre-supposition for survival in tropical lakes 
(Pejler 1977 b). The rotifer fauna of the sampled beels was distinctly tropical as 
indicated by the common occurrence ofBrachionus sp. and absence ofNotholca sp. 
(Sharma and Sharma, 1984). Abundance of Brachionus sp. was indicative of alka­
line nature of the water bodies of Deepor bee!. The species Brachionus patulus is 
very common. and occurs in all types of water bodies. It is considered cosmopolitan 
(Chcngalath c1 a/ .. 1973 ), which concurred with the result of the sampled heels. 
Occurrence of Brachionus patulus macracanthus was observed throughout the study 
period in all the studied beels with small populations. Its presence in the floodplain 
lakes of Assam is noteworthy because it was documented from Meghalaya for the 
first time, which was a new record for India (Sharma, 1987a). All the Indian species 
of Keratella are also known from elsewhere. Amongst about 37 known species of 
Keratella, only seven have so far been recorded from India (Sharma, 1 987). The 
sampled heels documented only five species of it. Keratel/a tropica appeared to be 
most widely distributed in the sampled heels. Keratella procurva was registered 
from the sampled heels and it was a new report from the N.E. region of the country. 

However, a substantial number of taxa with restricted occurrence were re­
corded in both the beels. Those of the rotifers which are provided with well-devel­
oped lorica (e.g.; Brachionus, Keratella and Anuraeopsis) usually have their maxi-
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mum intensity during the summer months and that ofilloricates during winter (George. 
1961: LaaL 1984 and Sharma. 1992). The beel did not depict such definite pattern 
but coincided the report by Sharma (2000) in Samuajan beel of Assam." I nurueoJ!sis 
jissu (maximum in April and July), Bruclzionus fot:ficulu (maximum in July) in 
Ghorajan beef occurred only during warmer months and, hence. the present observa­
tions reaHirmed their warm-stenothermal nature (Koste. 1978). Anuraeopsis jissa 

shows a wide distribution in India, as compared to A. coelata (Sharma. 1987a). A. 
caelaw was totally absent in the sample of the studied beels. Brachionidac contrib­
uted 21.6% in Deepor beel; however, Ghorajan beef depicted 21.8% of total species 
richness. Lecane and Brachionus imparted a general tropical character to the studied 
fauna; such a generalization is in confirmity with the reports by Green ( 1972). Pejler 
(1977), Fernando (1980), Dumont (1983), Sharma (1987, 1991, 1996, 1999), Sharma 
and Naik ( 1996) and Segers ( 1996) though they were widespread but less dominant. 

Occurrence of Testudinella greeni, an interesting palaeotropical element 
in both the beels was restricted to some months in less abundance during the study 
period but apparently higher than the reports of a tectonic lake (Sone bee!) in Barrak 
valley of Assam (Sharma. 1990) and t1oodplain lakes of upper Assam (Sharma and 
Sharma, 2000). It is so far apparently restricted to the 11oodplain lakes ofN .E. region 
(Sharma and Sharma, 2000). Some of the taxa encountered were particularly note­
worthy. Testudinella brevicaudata was observed only in three months during the 
whole study period in both the beels (2 times in Deepor and 3 times in Ghorajan 
beel), which was earlier reported three species from a nursery tank in Guwahati city 
of Assam (Sharma, 1990). A number of Testudinella species are quite common in 
tropical waters, especially Testudinella patina and its varieties (Fernando and Zankai, 
1981 ). The cosmotropical species Filinia camascela is an interesting addition to the 
Indian Rotifera is restricted only to N.E India (Sharma and Sharma, 2000). Occur­
rence of this species in both the beels agreed with the aforesaid report. During the 
entire survey period, Ascomorpha sa/tans were observed 3 times in Deepor and not 
even a single species was found in Ghorajan beel. 

On the other hand. very little is known about the distribution of Indian 
species of the genus Lepadella. The only significant previous contributions to this 
field are those of Edmondson & Hutchinson (1934), Wultcrt ( 1966), Vasisht & Battish 
(1971 a & 1971 b) and Sharma (1978). Six species of genus Lepadella were docu­
mented from both the becls and it distinctly agreed with the report of Sharma and 
Sham1a (1987). North-East India revealed ten species, majority of which showed 
cosmopolitan distribution and comprised an important component of the periphytic 
rotifers (Sharma and Sharma, 1987). It was observed that the colonies of Conochilus 
unicornis became numerically important. The maximum densities attained in May 
at station I in the second year, while station II depicted the same trend of distribu­
tion. This study, therefore, showed fairly rich and diversified rotifer taxocoenosis. In 
addition, overall species richness in the beels from lower Assam presented a distinct 
contrast to only 29 species registered from six beels of lower Assam (Goswami, 
1997) and 64 species from five beels of upper Assam (Sharma, 2000). 

Rotifers are considered as good indicators of water quality (Fuller et a/.. 
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1977: J>ejlcr. 19X 1, Sl<Jdccck. 198~ and Sharma. 1996). The observations on Indian 
indicator species \Vcrc lirst made by Arora ( 196 L !966 ). This aspect has subsL'·· 
qucntly drmvn attention of several other workers (Sharma, 1983, 1986, 1992b, 1996 ). 
Sladecek (1935, 1983) considered 82 rotifers as good indicators and he contributed 
a lot in assessing ·the water quality. Hmvever, Brachionus angularis. Rrachionus 
calycijlorus. B. hidenhthi, lJ.f(t!catus, B. ruhens. Keratella tror,icu. \Jytilina ventra­
lis, Lecane curvicvrnis, L. bulla, L. leontina, A:;planchna priodvnla, Trichocerca 
simi/is, Polyarthra vulgaris. Ascomorpha ovalis, Conochilus unicornis. Sinantherina 
.spinosa, Filinia longiseta, F opoliensis, Rotaria neptunia are often reported to oc­
cur under eutrophic conditions. Anuraeopsis fissa, B. bidentata, B. falcatus, B . 
.fiJrficula, B. mirabilis, Keratella tropica, Macrochaetus sericus, Lecane ludwigi, L. 
quadridentata, Sinantherina spinvsa, F opoliensis occurred during warmer months 
and, hence, the present observations reaffirmed their warm-stenothermal nature 
(Koste, 1978). On the other hand, Brachionus angularis, Brachionus calyc(florus, 
B. ruhens. Euchlanis dilatata, Lepadella ova/is, L. patella, Polyarlhra vulgaris and 
Tesludinella patina are considered to be eurythcrmal species. Slightly alkaline and 
slightly acidic nature of water of both the heels are characterised by \'arious acido­
philic and alkalophilic species. Acidophilic elements arc Brachionus patulus 
macracanthus, B. mirabilis. Dipleuchlanis propatula. Mytilina bisulcata, Testudinella 
emarginula. Alkalophilic species are considered to be Anuraeopsisfissa. Brachionus 
angularis. B. caudatus. Brachionu.1; calyciflorus, B. ruhens, B. fi.J!catus. Keratello 
tropica, Polyarthra vulgaris, Filinia longiseta, F opoliensis. Such an atlinity is in 
conformity with earlier reports from upper Assam (Sharma, 2000). However, 

Keratella Ienzi prefers special water. 

In two years of study period, percentage similarity of rotifers followed an 
almost identical ranges between 22.2-79.6% in the first year at station I and 16.7-
75.7% in the same year at station II in Deepor beel; while it showed 26.7-72.9% in 
the second year at station I and 28.6-66.7% in the same year at station II of the 
aforesaid heel. On the other hand. it was observed that 31.7-78.8% in the first year at 
station I and 19.4-73.1 <% in the same first year at station II in Ghorajan heel and it 
depicted 20.9-69.4<Yo in the second year at station I and 30.8-64.6% in the same year 
in the same heel. However, Deepor beel exhibited community similarities 72. 70/o 
instances during the first year study at station I and during the second year study it 
depicted 50% were above 50% similarity. on the other hand. 42.4% instances during 
the first year and 45.4% during the second year were 50% similarity at station II. It 
distinctly depicted less variability at station I and more at station II. However, Ghorajan 
beel registered 72.7% instances during the first year and 54.5% during the second 
year were 50% similarity at station I. While 40.9% instances during the first year 
and 53.0% during the second year were above 50% similarity at station II of the 
same beel. The beel registered less variability at station I and more at station II. 
Overall species richness in both the floodplain lakes exhibited high community simi­
larities in comparison with the earlier reports from the floodplain lakes of Assam 

(Goswami, 1985; Goswami, 1997; Sharma, 2000). 

Rotifera ranged between <}4-265 ind/1 ( 183.5 ±55.1) at station I and 62-187 
ind/1 ( 117.0 ±37.0) at station II in Decpor bee!. The dominant component contrib-
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uted significantly to net plankton (r( 0.456,p< .05; r/c 0.560,p<.O l) and Zooplank­
ton production (r

1
= 0.843,p<.OO 1; r

2
= 0.787, p<.OO I) in this heel. On the other hand. 

Ghorajan bed registered Rotifera abundance 56-245 (167.0 ±60.0) at station I and 
92-26 7 ind/1, ( i 59.0 ±56.0) at station II, which contributed significantly to net plankton 
(r

1
= 0.474,p<.05; r

2
= 0.75l,p<.OO 1) and zooplankton (r1= 0.958, p<.OO 1; r2= 0.933, 

p<.OOl) in Ghorajan heel. The Rotifera abundance is apparently higher than the 
reports ofLahon (1983), Kar (1984), Yadava eta!. (1987), Baruah el a/. (1993). 
Sinha et al. (1994) and Sharma and Hussain (200 1 ). However, it exhibited direct 
correlation with total alkalinity in Ghorajan heel (r 1=0.480, p<.05) was in concur­
rence with the remarks on plankton Rotifera by Michael (1968), Nayar ( 1970) and 
Vasisht and Sharma (1976). Rotifers depicted significant direct correlation with zoop­
lankton (r

1
= 0.843, p<.OOl; r

2
= 0.787, p<.OOl) and Cladocera (r1= 0.597, p<.01; r"= 

0.502. p<.O 1) indicating positive relationships between them. Coefficient correla­
tion ofFCOc (c.= -0.570. P<.Ol) showed inverse relationships with rotifers in Decpor 
bee!. while it exhibitt:d positive relationship at station l (r

1
= 0.425. p<.05) in Ghon~jan 

heel. Signiiicant inverse relationship between rotifcrs and water temperature (r1 = -
0.415, p<.05) at station I in Deepor heel indicated lower temperature to be favourable 
for their population. Station I of the bee! corroborated the report by Sharma (2000). 

Among various documented species of rotifers Lecane I eon/ ina ( 4 7 ind/1) 
achieved highly pronounced peak during March in the second year followed by 
Euchlanis dilatata (42 ind/I)0uring December in the first year; Brachionus 
calycijlorus (42 ind/1) during April in the second year; Testudinella patina (38 ind/ 
1), during March in the second year; Brachionus .falcatus (32 ind/1) in the second 
year at station I. On the other hand, Asplanchna priodonta (22 ind/1) attained peak 
during July in the second year followed by lecane leontina (18 ind/1) during April in 
the second year; Euchlanis dilatata (17 ind/1) during July in the second year; 
Brachionus falcatus (16 ind/1) at station II in Deepor bee I. However. Sinantherina 
spinosa (30 ind/1) achieved maximum density during July in the tirst year foiiO\vt:d 
by A.,planchna priodonla (28 ind/1) during Juiy in the same year; Euchfanis dilatata 
(28 ind/1) during July in the second year and Brachionus.f[.t!calus (20 ind/1) during 
April in the second year at station L while Polyarthra vulgaris (32 ind/1) attained 
peak during January in the second year followed by Asplanchna priodonta (30 ind/ 
l) during September in the first year, Lecane bulla (22 ind/1) during March in the 
second year and Euchlanis dilatata (22 ind/l) during February in the second year at 
station II in Ghorajan heel. Out of 25 families of Eurotatoria so far known from 
India, 19 families were recorded from Deepor and 17 families from Ghorajan heel. 

Shannon's and Menhinick's indices were grouped together, followed nearly 
identical ranges as well as patterns in both the heels. Deepor beel registered species 
diversity ofRotifera using Shannon's index was 2.528-3.594 (3.208 ±0.3) at station 
I and 2.585-3.657 (3.224 ±0.25) at station II exhibiting narrow range. While using 
Menhinick's index it ranged between 1.617-3.899 (3.117 ±0.6) at station I and be­
tween 1.94-4.545 (3.346 ±0.7) at station IL which showed wide range. Ghorajan 
heel exhibited species diversity ofrotifers using Shannon's index 2.851-3.679 {3.30 l 
±0.2) at station I and 2.647-3.628 (3.194 ±0.26) at station 11. While using Menhinick ·s 
index it ranged between 2.091-4.796 (3.319 ±0.8) at station I and between 1.909-
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3. 992 (2. 979 ±0.5) at station II. The species diversity of both the beels concurred 
with the report of Samuajan bee! by Sharma and Hussain, 2001. 

Shannon ·s index registered maximum diversity during August in the sec­
ond year and a minima during April in the same year at station I; while maximum 
diversity during July in the first year and minimum during April in the same year at 
station II in Deepor beel. However, Menhinick's index recorded maximum diversity 
during August in the first year and a minima during March in the second year at 
station I; on the other hand, station II registered maximum value during March in the 
first year and a minima during April in the same year. In the present study, Shannon's 
index depicted maximum diversity during September in the second year and a minima 
during January in the second year at station I; while maximum diversity during July 
in the first year and a minima during October in the first year at station Il ofGhorajan 
beel. Mcnhinick's index exhibikd maximum during February in the first year and a 
minima during January in the second year at station I: however station 1I registered 
maximum during March in the first year and a minima during February in the second 
year. Shannon's and Menhinick's indices of species diversity followed nearly identi­
cal ranges and patterns showed relatively small differences in both the beds. Diver­
sity indices revealed that species diversity is apparently higher than the reports of 
Sharma and Hussain (200 1 ). The response of H' is mostly a function of changes in 
species richness rather than in the relative species abundance (Boyle eta/., 1990). F 
values of Analysis of Variance (ANOVA) were computed, where two-way interac­
tions were observed. AN OVA exhibited no significant difference between the months 
in both the years and in case of stations, it showed significant difference between the 
stations (F1 'l = 5.318, p>.05) in the first year in Deepor beel, while it exhibited 
significant differences between the stations (F

1
• 
23 

= 5.838, p>.05) in the first year in 
Ghorajan beel. 

During the course of study. Berger-parker's index ofdominancc registered 
0.075-0.206 (0.124 ±0.04) at station I and 0.071-0.183 (0.114 ±0.03) at station II in 
Deepor beel. On the other hand, Berger-Parker index of dominance ranged between 
0.08-0.208 (0.124 ±0.04) at station I and 0.068-0.326 (0. 125 ±0.06) at station II in 
Ghorajan heel. In the present study, Berger-Parker index of dominance observed 
maximum during April in the second year and a minima during August in the same 
year at station I in Deepor beel and station II depicted maximum during September 
in the first year and a minima during July in the first year. On the contrary, Berger­
Parker index of dominance observed maximum during March in the second year and 
a minima during October in the second year at station I in Ghorajan bee I and station 
II depicted maximum during September in the first year and a minima during April 
in the second year. The present study showed relatively low overall dominance due 
to fewer quantitatively important species and apparently agreed with the results of 
some floodplain lakes of Assam reported by Sharma and Hussain (2001 ). 

During the \Vho!e study period. evcuncss of roti fers using E 
1 

ranged h~:­

twecn 0.81-0.919 (0.867 ±0.03) at station I and 0.864-0.947 (0.911 ±0.02) at station 
II ofDeepor beel. Ghorajan beel exhibited evenness using E

1 
ranged between 0.853-

0.969 (0.894 ±0.02) at station I and 0.855-0.925 (0.892 ±0.027) at station II. Even-
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ness index (E
1
) ret1ected maximum degree of evenness in August in the second year 

and a minimum value in March and February in the second year at station I ofDeepor 
bee! and station II depicted a maxima in September in the first year and a minima in 
February in the second year. During the whole study period, in Ghorajan bee!, E

1 

depicted maximum during November in the first year and a minima during May in 
the second year at station I, while station II reflected maximum during June in the 
second year and a minima during September in the first year. Among the sampled 
beels, low mean evenness of rotifers was recorded at station I in Deepor bee!, while 
high mean value was noticed at station II in the same beel. In both the beels, even­
ness registered inverse relationship with dominance. which broadly coincided with 
the findings of some heels of Assam reported hy Sharma and Hussain (2001 ). How­
ever, in the second year evenness \vas relatively high (0.91 9 in August at station I; 
0.947 in February at station II) in Deepor and Ghorajan beel (0.969 in November at 
station I; 0.925 in June at station II). 

In the present study. diversity was found to be related to evenness or 
equitability. Furthermore, the equitability component was inversely related to den­
sity changes. Thus increased density contributed by one or two taxa appear to have 
disturbed the community equilibrium by depressing equitability. Available informa­
tion from similar studies in both temperate and subtropical lakes (Ryan, 1984; Schmid­
Araya & Zuniga, 1992) indicate that the nature of relationships among diversity, 
equitability, species richness and density could vary widely even between lakes from 
the same geographic area, with diversity found to be related only to equitability in 
certain lakes and to both equitability and species richness or density in certain oth­
ers. However, in periods of extreme of conditions where diversity was low, evenness 
might show high values. This is due to the fact that in these periods there is a re­
duced number ofvvcll-adapted species. and the community must not be regarded as 
an immature stage but as a successional stage induced by the extreme environmental 
conditions (Mezquita and Miracle, 1997). This generalization is corroborated with 
the fact that species diversity depicted 2.585 in April in the first year where evenness 
was 0.()32 at station II in Deepor heeL on the other hand. species diversity exhibited 
2.851 in January in the first year where evenness was 0. 909 at station I in Ghorajan 
bee I. 

CLADOCERA: 

Cladocera comprise one of the important components of the zooplankton 
community in lentic ecosystem. In many inland water bodies there are the most 
abundant crustacean plankters and comprise a major food item of fishes. The sys­
tematic studies on Indian freshwater Cladocera were initiated by Baird (1860) and 
their status was lastly reviewed by Sharma (1991). The Cladoccra arc dominant 
micro-crustaceans in frcshvvater habitats of )ower /\ssam, hut they arc not kl10\V11 

taxonomically and ecologically as compared to those in the surrounding regions 
(Michael and Sharma, 1988). Although Cladocera are among the commonest fresh­
water microcrustaceans. a perusal of literature of this group shows that they are 
poorly known taxonomically throughout India (Biswas, 1971: Nayar 1971: 
Venkataraman, 1983; Michael and Sharma, 1988). In the Indian context. the studies 
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on cladocera usually form a part of general limnological investigations in lakes. 
ponds, floodplain lakes and reservoirs where from several genera and species are 
reported from time to time. 

In the present investigations, cladocerans comprised subdominant compo­
nent of zooplankton in Deepor heel. The quantitative abundance ofCladocera ranged 
between 29-195 ind/1 (105.0 ±43.0 ind/l) at station I ofDeepor heel, while station II 
recorded 44-134 ind/1 (82.0 ±28.0 ind/l). Cladocera, however, depicted a multimodal 
annual pattern and recorded lowest abundance in April in the first year hut maxi­
mum cbdocerans density was nnticcd during January in the second year with St.'C­

ondary maxima in November in the first year followed by a tertiary maxima during 
January in the first year at station I, while it showed a minimum density in April in 
the first year. On the other hand, station II depicted peak density in May in the sec­
ond year with secondary maxima in July in the first year and a minimum density in 
february in the second year. A total of 48 species at station I and 43 species at station 
II belonging to 6 families were identified during the study period in Deepor heel. 
Out of 48 species 52.1% at station I and 58.1% at station II belonging to Chydoridae 
family. The quantitative abundance of cladocera ranged between 47-160 ind/l (99.4 
±34.3 ind/l) at station I ofGhorajan heel, while station II recorded 28-155 ind/1 (8 1.1 
±28.8 ind/1). It exhibited peak density in July in the second year and lowest density 
in September in the first year at station I, while station II established maximum 
abundance in June in the first year and minimum in September in the first year. The 
recorded abundance is higher than the reports of Khan (1 987), Sinha et al. (1994), 
Sanjer and Sharma (1995) and Sharma and Hussain (200 1 ). On the other hand. 
Ghor::~:jan heel registered 42 specie:-; at both the stations of which 25 species belong­
ing to Chydoridae family (59.5% of total Cladocera). The tigures from both the 
heels were apparently higher than the findings of Sharma ( 1985) from West Bengal. 

The Cladocera comprised an important component 31 .2% at station I and 
29.3% at station II of zooplankton in Deepor bee!. Cladocera recorded their peak 
during February in the first year when they were represented in maximum number of 
40 species but interestingly, in the next year during the same month, number of 
species was decreased to 10 species at station I; while station II recorded maximum 
number of33 species during March in the first year and it exhibited minimum of 11 
species during April of the same year. However, Ghoranjan beel exhibited 28.6% at 
station I and 28.8% at station II of the total recorded zooplankton. In all the collec­
tions obtained from the sampled beel, 30 species was observed maximum during 
June in the first year and a minimum of 14 species during April of the same year. 

Deepor bed registered species diwrsity of Cladocera using Shannon "s in­
dex were 2.151-3.178 (2.803 ±0.3) at station I and 2.164-3.251 (2.X28 ±0.2) at sta­
tion ll; while using Menhinick · index ranged between 1.414-3.549 (2.414 ±0.5) at 
station I and 1.51-3.81 (2.519 ±0.6) at station II. Shannon's index depicted maxi­
mum diversity during July in the first year and minima during February in the sec­
ond year at station I and station II exhibited maxima during March in the first year 
and minima during April in the first year in Deepor heel. On the other hand, 
Menhinick's index recorded maxima during February in the first year and minima 
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during February in the second year at station I and station II exhibited maximum 
during March in the first year and a minima during April in the same year. Menhinick 's 
index showed relatively lower diversity values during the February, March and April 
in the second year at station I and also during February and March at station II. In the 
present study, Ghorajan beel recorded species diversity ofCladocera using Shannon's 
index were 2.468-3.201 (2.851 ±0.2) at station I and station II exhibited 2.231-3.128 
(2.743 ±0.24); while using Menhinick' index ranged bet\vcen 1.811-3.444 (2.419 
-±:0.)) at station I and 1.~9"-.1.618 (2.372 ±0.)) at station ll depicting'' ide run~:c. 
During the whole study, Shannon\ index recorded peak diversity during /v1arch in 
the first year and lowest value of diversity was observed during September in the 
first year in the beeL while station II registered maxima during July in the tirst year 
and a minima during April in the first year. On the other hand. Mcnhinick's index 
showed maxima during the same month with Shannon's index but minimum value 
was noticed during January in the second year at station I and station II exhibited 
peak diversity during August in the first year and lowest value was noticed during 
January in the second year 

Berger-Parker's index of dominance in Deepor beel indicated 0.08-0.25 
(0.147 ±0.04) at station I and 0.091-0.243 (0.161 ±0.04) at station II. In the present 
study, Berger-Parker's index of dominance indicated a maxima during March in the 
second year and a minima during October in the first year at station I and station II 
registered maximum during February in the second year and a minima March in the 
first year in Deepor bee!. During the whole study period. Berger-Parker's index nf 
dominance in Ghorajan bee! recorded 0.08-0.25 (0.14 7 ±0.04) at station I and 0.09l-
0.243 (0.161 ±0.04) at station II. Berger-Parker's index of dominance in this beel 
registered maximum value during October in the first year and it noted minimum 
value during February in the first year at station I and station II indicated maximum 
value during January in the first year and it showed a minima value during August in 
the first year at station II in this beel. The present study showed relatively low over­
all dominance due to fewer quantitatively important species. 

In this investigation, evenness index (E
1
) reflected 0.836-0.975 (0.895 ±0.03) 

at station I and 0. 733-0.951 (0. 913 ±0.05) at station II in Deepor bee I. Evenness 
reflected maximum value during April in the first year and minimum value was 
noticed during January in the first year at station I and station II exhibited maxima 
during August in the first year and minima during October in the first year. How­
ever. evenness recorded 0.844 -0.963 (0.909 ±0.03) at station I and 0.84 --0.955 
(0.914 ±0.019) at station II in Ghorajan bccl.ln general. evenness registered inn.:rsc 
relationship with dominance. 

Coefficient correlation of water temperature (r
1
= -0.691. p<.OOl) showed 

significant inverse relationship with Cladocera in Dcepor becL thereby. exhibited 
low temperature for their grO\vth of population. On the other hand. it depicted direct 
correlation with total alkalinity (r

1
= 0.478, p<.05), total hardness (r

1
= 0.437, p<.05), 

magnesium (r1= 0.495, p<.05) and BOD (r
1
= 0.562, p<.Ol) in Ghorajan beel. Corre-· 

lation between biotic factors revealed that Cladocera and phytoplankton (r
1 
= -0.523. 

p<.O 1) were inversely correlated but positively correlated with zooplankton (r
1 
= 0.818. 

114 



p<.OOI; r,--- 0.892, p<.OOi) in Deepor bee!. >\hill' the same relalionships were no­
ticed wit!~ Loop lank ton (r

1
= 0.919, p<.OO 1; rt 0.808, p<.OO I) in Ghorajan bed indi­

cating interdependence between them. Cladocera hatching and growth rate is con­
trolled by temperature (Venkataraman, 2000); positive relationship with water tem­
perature in Ghorajan bee! established the contirmity with the stated fact. 

During the whole study period, small-bodied cladocerans were present in 
substantial numbers. The group of small-bodied cladocerans was dominated by three 
species Chydorus sphaericus, Biaperturu karua, Chydorus barroisi. whereas the 
large-bodied cladocerans was dominated by Scapholeberis kingi and Simocephalus 
vetulus in Deepor bee!. Among the reported species, Chydorus .\phaericus appeared 
to be the commonest and mo:;t \\idcly distributed cladoceran in the bee!. It achie\ cd 
peak during August in the second year (24 ind/l) followed by 22 ind/1 during July. 
2001 at station I in Deepor heel. On the other hand, C. sphaericus attained highest 
density during December in the second year at station I and during March in the 
same year at station II in Ghorajan beel. In the present investigation, 25 species of 
the family Chydoridae \Vere found in Dcepor and Ghorajan beel. Of the species 
recorded in the present study. the most abundant species in the whole sequence was 
Chydorus ;,phaericus, which was observed throughout the twenty-four months in 
both the beels excepting April in the first year at station II in Ghorajan bee!. Interest­
ingly, 52. I% Chydorids of total Cladocera were registered at station I and 58.1% at 
station II in Deepor bee!, on the contrary, both the stations in Ghorajan beel regis­
tered 59.5%, which showed slightly higher than the former. In all these periods, 
small species of Alona or Chydorus had high relative abundance in comparison to 
large species. The peak abundance of Chydorus sphaericus during August in the 
second year with the increasing phytoplankton biomass, which \Vas dominated hy 
filamentous Oscillatoria sp. during the sam~ month in the sampled bed. 

Simocephalus vetulus is a weedy species but it is not restricted to this habi­
tat, it can be found in open water (Smyly. 1958). Presence of this species at station II 
in Ghorajan heel agreed with the aforesaid comment. since station II of the bee! was 
almost open water body. S. vetulus is more littoral form of the Clad~)cera. they spend 
much time fixed to solid substrates feeding (Hutchinson, 1967). Occurrence of 
Ceriodaphnia cornuta, Moina micrura. Afoina daphnia and Diaphanosoma excisum. 
Macrothrix laticornis and Leydigia acanthocercoides in both the beels was note­
worthy. Leydigia acanthocercoides is a widely distributed species in India (Nayar, 
1971; Sharma, 1978; Michael and Sharma, 1988) and Sri Lanka (Rajapaksa and 
Fernando, 1982). 

The cladoceran was composed primarily of commonly occurring species. 
Occurrence of Daphnia lumlwltzi only in two months (during January in the first 
year & during Aprii in the <.;econd year) throughout the study period in Deepor bee! 
and its total absence in Ghoraian bee! was note-\vorthy. On the other hand. occur­
rence of Leydigiopsis sp. was a new appearance in both the beels and also for the 
state of Assam as well as N.E. India. Dadaya macrops was not present throughout 
the study period in both the heels, the species \vas observed during July, October and 
November in the second year of the study period in Deepor heeL and again reap-
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peared during July in the next year. The almost same trend was noticed in Ghorajan 
beel. It was observed during August and September in the second year and reap­
peared again during July in the next year. Most of the other cladocerans occurred in 

low abundance in both the sampled floodplain lakes. 

Reported species of the genera Daphnia, Diaphanosoma, Ceriodaphnia and 
Moina from West Bengal comprised truly planktonic forms. A majority of other 
taxa. particularly Chydorids were associated with weedy hahitats.llyoo:lptus spini/(.'r 
represented :1 1ypicu! benthic frwm (Sharma and Sharma. 19g5). Population dcnsit: 

of this species \\as very meager with the maximum 8 ind/1 during June in 1.h~.? lirsl 
year in Ghorajan bee!. Diaphanosoma excisum was a dominant species in the lim­
netic regions as observed in other tropical regions like Sri Lanka. South-East Asia 
(Fernando. J 980). Though the samples v.crc not collected from limnctic and littoral 
zones separately in both the heels. but presence of this species in high abundance 
(16 ind/l in Deepor and Ghorajan bee!) apparently agreed with the remarks of 
Fernando. However. occurrence of Pseudosida hidenfata in both the beets was note­

worthy. 

In the present study, Bosmina longirostris and Bosminopsis deitersi of the 
family Bosminidae were well distributed in the sampled beels. Both the species 
showed identical seasonal trend in the sampled heels. Maximum population density 
Bosmina longirostris was observed during December in the first year ( 18 ind/1) in 
Deepor bee! and during July in the same year (24 ind/1) in Ghorajan bee!. Similarly. 
Chw!oms harroisi and Alonel/u e.Yisu were never numerically dominant hut impor­
tarlt contributors to zooplankton of both the heels. Daday (I Slf8) recorded 
Graptoleheris festudinaria from Sri Lanka and this species is a rare form in the 
tropics (Fernando. 1980a). However, it documented from the state of Tripura. 

COPEPODA: 

Meso cyclops sp., Helio diaptomus sp. and Nauplius larvae were the only 
representatives of this group at both the stations in Deepor beel. Copepoda regis­
tered relatively low qualitative diversity in Deepor beel. Diversity of this group in 
this beel though low, abundance among zooplankton population was quite high es­
pecially during summer months. It formed quantitatively most important group and 
ranged between 10-122 ind/l ( 40.0 ±26.0); but did not depict any definite monthly 
pattern at station I. while station II recorded 7-77 ind/1 (27.0 ±16.0) in Deepor bee!. 
Maximum and minimum abundance were observed during July in the second year 
( 1:2:2 ind/1) and during October in the first year ( 10 ind/1) at station l in Dccpor heel. 
A peak ofnauplii was observed during April and May at both the stations. indicating 
a reproductive increment. On the contrary, Copepoda was represented by three spe­
cies at both the stations in Ghorajan bee!. The population density of Copepoda ranged 
betvveen 6-81 ind/l (35.0 ±22.0): hut did not depict any definite monthly pa1tern at 
station L on the other hand station II recorded 4-93 ind/1 (34.0 ±~5.0). l\1aximum 
and minimum abundance were observed during December in the first year (81 ind/1) 
and during October in the same year (6 ind/1) respectively at station L while station 
Il depicted maximum during December in the second year and minimum during 
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January of the same year. The number of species recorded in the present study is 
marginally higher than the reports of Yousuf er al. (1983) but it is higher than the 
reports by Sharma ( 1995) and Lyngdoh (2002). However, copepods indicated posi­
tive relationships with phosphate (r

1
= 0.439, p<.05) in Ghorajan beel and Deepor 

bee] (r
1
= 0.679, p<.OOl), which, in turn, corresponded with the result ofSharma and 

Hussain (2001 ). Among the reported species of this group. Meso cyclops sp. \\as 
qwmtitati,/dy important and uhscn cd in all c,dkctions. The dominance orthis spe­
cies among the copepods confirmed the previous works in the 11oodplain lakes of 

Assam. 

High copepod production was observed during the period of low carbon 
dioxide content in Deepor beel. In addition. the density of copepod corresponded 
with higher concentrations in a number of abiotic factors. Positive relationships with 
total alkalinity (r

1
= 0.418, p<.05; r

2
= 0.427, p<.05) and BOD (r 1= 0.571. p<.Ol; r2= 

0.423, p<.05) in Ghorajan beel. Among the biotic factors, copepod exhibited a dis­
tinct influence on zooplankton (r

1
= 0.427, p<.05) and net plankton (r1= 0.463, p<.05) 

in Deepor beel, while it showed positive relationships with zooplankton (r1= 0.859, 
p<.OOl; r

2
= 0.599, p<.01) and net plankton (r1= 0.698, p<.001; r2= 0.445, p<.05) in 

Ghorajan beel. 

RHIZOPODA: 

The Rhizopoda formed the third qualitative important group in both the heels. 
The population density of this group, however, ranged between 5-43 ind/l ( 14.2 
± 11.1) at station I and 5-42 ind/1 (22.4 ± 12.5) at station II in Deepor bee!. On the 
contrary. Ghorajan bee! showed between 4-47 ind/1 (10.8 ±9.4) at station I and 4-70 
ind/1 (21.8 ±16.3) at station II. The mean values of Deepor bee) were marginally 
higher than that of Ghorajan beel. On the other hand, the mean values of both the 
beels established definitely higher values than the reports ofSamuajan beel of Assam 
by Sharma and Hussain (200 1 ). 

The Rhizopoda were represented by 12 species at station I and 11 species at 
station II in Deepor beel. On the other hand, Ghorajan beel registered 12 species at 
station I and 11 species at station II. However, their peak densities were observed 
during May in the second year at station I and during March in the same year at 
station JI in Deepor bee!. on the other hand. Ghorajan exhibited maximum densities 
during .1\pril in the second year at station I and during February in the second year at 
station II. Lowest density was noticed during April in the tirst year at station I and 
station II showed lowest density during the same month with station I in Deepor 
beel. Ghorajan bee! registered minimum density during November in the first year at 
station I and during October in the same year at station II. Dunlugia sp. was one of 
the commonest planktonic protozoans in the sampled becls. Other protozoans. which 
occurred as few individuals per litre, were Centropyxis hemisphaerica. C. aculeata, 
Euglypha cilia! a and Actinmphaerium eichhorni. The present study indicated higher 
overall qualitative as well as quantitative abundance ofrhizopods than the reports of 
Sharma (1995), Das eta!. ( 1996) and Lyngdoh (2002). 
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This group registered significant direct correlations with specific conduc­
tivity (r

1
=0.493, p<.05), total alkalinity (r

1
=0.452, p<.05) and total hardness (r1= 

0.514, p<.Ol; ro= 0.485, p<.05) in Ghorajan heel, which agreed with the results of 
Sharma and H~ssain (2001 ). Rhizopoda depicted direct correlations with net plank­
ton (r

1
= 0.417, p<.05), zooplankton (r

1
== 0.597, p<.Ol: r2= 0.762, p<.OOl), Rotifera 

(r, · 0.426. p<.05: r.~ 0.668. p<.Ol ). Cbdoccra (r. '0.513. p<.Ol )and Copepoda (r, · 
0 .. 558. p<.Ol) in Deepor heel indicating interdependence among them. Similarly. it 
also shared direct correlations with net plankton (r1= 0.572. p<.Ol; r2= 0.546, p<.O I). 
zooplankton (r

1
= 0.472. p<.05; r,= 0.576, p<.Ol), Rotifera (r,= 0.627, p<.OJ ). 

Cladocera (r
1
= 0.427. p<.05) and Copepoda (r

1
= 0.468. p<JJ5) in Ghon~jan heel. 

A reef/a disco ides occurred throughout the study period and mainly contributed to 

their maximum density in both the sampled beels, which agreed with reports of 
Sharma and Hussain (2001 ). 

OSTRACODA: 

Two planktonic ostracods were occasionally very abundant. They were present 
most of the months dominated by Cypricercus sp. and Cypris sp. at both the stations 
in Deepor heel. Population density of Cypricercus sp. ranged between 0-33 ind/1 at 
station I and station II exhibited 0-14 ind/1. while Cypris sp. showed 0-7 i nd/1 and 0-
6 ind/1 at station I ~md 11 respectively. The former attained maximum during July in 
the second year at station I and station II exhibited maximum density during January 
in the same year and the later showed peak density during May in the first year at 
station I and station H depicted maximum during July in the second year. On the 
other hand, Gborajan bee! exhibited Ostracods dominated by the same species 
Cypricercus sp. and Cypris sp. at both the stations. Population density ofCypricercus 
sp. ranged between 0-16 ind/1 at station I and station II exhibited 0-6 ind/1, while 
Cypris sp. showed 0-8 ind/1 and 0-4 ind/1 at station I and II respectively. The former 
attained peak density during June in the first year at station I, while station li exhib­
ited maximum density during July and October in the second year, on the other 
hand, the later showed peak density during September in the first year and during 
November and December in the second year at station I, however, station II depicted 
maximum during March in the first year and also during November in the second 
year. During the zooplankton peak they became less abundant perhaps due to com­
petition by the large numbers of other herbivorous zooplankton. Ostracods depicted 
direct correlations with zooplankton (r

1
==0.44.3, p<.05) and Copepoda (r

1
·0.6.34. 

p<.01) in Deepor bee) indicating interdependence among the attributes. Howc\'er. it 
depicted direct correlations with zooplankton (r

1
=0.439, p<.05), Rotifera (r1=0.427. 

p<.05) and Cladocera (r
1
=0.513, p<.05) in Ghorajan heel. 

Conchostraca sp. \vas found at both the stations in Decpor heel in a very 
negligible quantity. The species was observed continuously from early summer to 
early winter season. It was observed that population density ranged between 0-5 ind/ 
l at station I, while station II showed 0-4 ind/1. This species was represented continu­
ously from May to December in the study period but in relatively smaller number in 
the collected sample from both the stations of Ghorajan heel. In the present survey, 
population density fluctuated between 0-6 ind/1 at station I, while station II regis-
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tered 0-4 ind/1. Interestingly, the observation established that conchostraca sp. was 
found in a very small quantity but they represented in a common period of study. 

(Ill) PHYTOPLANKTON: 

Phytoplankton taxa recorded in the present study of Deepor beel belonged 
to five groups namely Chlorophyta, Bacillariophyta, Cyanophy1a, Euglenophyta. 
Dinophyta and Chrysophyta. These. in turn. were represented by 59 species at sta­
tion I and also the same number of species at station II. The specil's richness of 
phytoplankton t1uctuated between 16-34 species ( 18.0 ±4.0) and 20-35 species (20.0 
±5.0) at station I and II respectively. The maximum and minimum number of species 
were noticed in the month ofJune in the first year at station I and in November in the 
first year. The abundance of phytoplankton ranged between 219-682 ind/1 (342.0 
±114.0) at station I and 221-654 ind/l (362.0 ±119.0) at station II ofDeepor heel. lt, 
however, increased from the lowest initial density to 78 ind/1 in June in the first year 
at station I. The present observation registered a sharp decline in phytoplankton 
abundance from September to January in the first year and maxima was subsequently 
noticed in April in the tirst year at station I and minima was observed in June of the 
same year. Hmvcver. stationll showed peak density during April in the first year and 
I em, est during August of the same year. 

Ghorajan heel depicted an identical spectrum of dominance with Deepor 
beel i.e. foiiO\ved the spectrum of dominance as Chlorophyta> Bacillariophyta> 
Cyanophyta> Euglcnophyta> Dinophyta> Chrysophyta. Phytoplankton ofthis heel 
are represented by 55 species at station I and 54 species at station II. This general 
group-wise composition differed from those by Sharma (1995), Sehdave ( 1996) and 
the report of Dey and Kar from Sone beel of Assam. In the present study, population 
density of phytoplankton in this beel t1uctuated between 220-727 ind/1 (320.0 ± 136.0) 
at station I and 130-486 ind/1 (222.0 ±84.0) at station II. Maximum density was 
observed during April in the second year at station I and minima during November 
in the first year. On the other hand, station II exhibited maxima during April in the 
second year and minima during June of the same year. However, station I exhibited 
46.1-70.38% of net plankton. w·hile station II showed 33.08-64.5% in Deepor bed. 
On the other hand. Ghorajan depicted 53.14-64.11% at station land J~U~-60.44% at 

station [l. Phytoplankton comprised a dominant composition of net plankton. This 
was also ascertained by significant positive correlation with net plankton (r

1
=0.62(l. 

p<.Ol; r2=0.878, p<.OOl) in Deepor bee!, while correlation analysis revealed that 
phytoplankton and net plankton were significantly correlated (r

1
=-0.754, p<.OO I: 

r2 =0.62 L f7<.0 l) in Ghorajan bee!. Quantitati vc abundance of the sampled flood­
plain lakes is distinctly higher than the reports from reservoirs. which concurred 
with the report of Sharma, (1995). 

In the present observation, Chlorophyta were represented by 23 species at 
both the stations in Deepor beel, while Ghorajan bee! registered 21 species. Further, 
their species richness ranged between 11-20 (16.0 ±2.9) at station I and 10-21 ( 16.0 
±3.0) at station II in Deepor beel but it did not depict any definite monthly pattern. 
The minimum number of species was noticed during September in the first year and 
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October in the second year; while peak qualitative diversity was recorded during 
September in the first year. In general, the species richness of this group was rela­
tively higher at both the stations from August-November in the second year. The 
species richness of Chlorophyta ranged bctl.\ccn l1·-21 ( i5.0 -±3.0) at s!ation I ~wd 

10-19 ( 14.0 ±1.0) at station li in Ghorajan bed. Station r registered maximum den­
sity during May in the second year and a minima during February in the same year; 
while station li depicted maximum during May in the second year and a minima 
during June in the first year. The number of species of Chlorophyta documented 
from both the sampled beels registered higher than the report of Sonc bee! by Dey 
and Kar (op. cit.), Sharma (1995) Sharma and Lyngdoh (2003). The population den­
sity of Chlorophyta at station I fluctuated between 85-274 ind/1 (142.0 ±46.0 ind/1) 
in Deepor beel. The minimum density was noticed during June in the first year. This 
group, however, recorded a primary maxima (274 ind/l) in April in the first year; a 
secondary maxima (254 ind/l) in April in the second year and still another was ob­
served during May in the second year, thereby indicating a trimodal pattern of tem­
poral variations. The population density of this group was distinctly lower from 
November in the second year to January in the same year and subsequently during 
March and April in the same year respectively. The population density of Chlorophyta 
at station Il in Deepor bee! \\as relatively lO\ver and t1uctuated betvveen 1 12-346 ind/ 
I (171.0 ±63.0 ind/1). The green algae registered maximum density in this ecosystem 
during April in the first year and lowest abundance was noticed in August in the 
second year and June in the same year. Further. this group recorded secondary maxima 
in May in the second year and another maxima in April in the second year and hence. 
exhibited a trimodal pattern of annual variations. In addition, their population indi­
cated almost equal magnitude of abundance from January in the second year. The 
Chlorophyta was the most dominant quantitative groups, which comprised of 38.9% 
of the total phytoplankton at station I. A maximum percentage of this group noticed 
in the stated water body during May in the first year and lowest percentage compo­
sition was observed during April in the same year. Further, the percentage composi­
tion did not follow any definite pattern of temporal variations. The green algae com­
prised between 37.4% of the total phytoplankton at station II. This group repre­
sented the most dominant fraction of the phytoplankton (76%) in October in the 
second year and lowest contribution was noticed during January in the same year 
(221Yo) in Dccpor becl. On the other hand. population density varied between ~6-407 
ind/l (155.0 ±84.0) vvhich depicted peak density during May in the second year and 
lowest during February in the first year at station I in Ghorajan beeL while station II 
showed between 67-222 ind/l (11 0.0 ±39.0), which exhibited maximum during May 
in the second year and minima during June in the first year. I fowcver, station I ex­
hibited 38.2% of the total phytoplankton, while station II showed 38.8c~,;). 

Chlorophyta exhibited a positive and signitl.cant relationships with net plank­
ton (r,=0.619,p<.Ol; r2=0.798,p<.001), phytoplankton (r,=0.963,p<.001; r

2
=0.949, 

p<.001), Bacillariophyta (r,=0.861,p<.001; r
2
=0.793,p<.001 ), Cyanophyta(r,=0.697, 

p<.OOl; r2=0.787,p<.001), Chrysophyta (r,=0.704, p<.OOl) and specific conductiv­
ity (r2=0.428,p<.05) indicating interdependence with each other. On the other hand, 
significant inverse correlation with Cladocera (r,=-0.477,p<.01) at station I in Deepor 
becl. Similarly, it exhibited signitl.cant positive correlation with net plankton (r,=0.746, 
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p<.OOL r
7
-"0.526, p<.Ol), phytopbnkton \rt·0.982. r .OOL r/"'0.962. p<.Olll ), 

Bacillariophyta (r
1
=0.633,p<.001: r

2
=0.924,p<.001 ), Cyanophyta (r1=0.912. p<.OOl: 

r
7
=0.696.p<.001 ). Chrysophyta (r

1
o=0.505. p<.Ol: r2=0.603,p<.01) and total alkalin­

ity (r,=0.432, p<.05). This group showed inverse but insignificant impact of pH in 
Deep-or beel but no specific trend was evident in Ghorajan beel. 

According to Strom ( 1924) acidic waters support thick population of 
desmids. In contrast to this Gonzalves and Joshi (1946) and Zafar (1967) have re­
corded thicker population of desmids in moderately alkaline waters. Rao (1955) 
concluded that certain species of dcsmids were favoured by high pl-1. others hy 10\Y 
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desmids in i\pril in ll1c first :car. \Yhcre rH \::l]ue was 7.3 at station l. while station 
II registered peak density in the same month, where pH value was 7.1. On the other 
hand. desmids reached its peak in May in the second year at station I. where it showed 
pH value 7.3 and station II registered peak density in the same month. where pi I 
value was 6.8. The findings suggest that the desmids \Vere dominant at a pH of 6.8 to 
7.3 in the sampled beels. It was noticed that their representation both qualitatively 
and quantitatively during the summer months was meager in both the sampled heels. 
Deepor beel registered a minimum density (85 ind/1) in June in the tl.rst year at 
station I and station II showed minimum density (112 ind/1) in June in the second 
year. On the contrary, Ghorajan beel exhibited minimum abundance (67 ind/1) in 
June in the first year at station II. There was a decline with the increase in tempera­
ture during the summer suggesting that the desmids preferred moderate tempera­
tures of early summer and winter, which corroborated the remark of Kant and Anand 
( 1978). Despite lo\\ dissolved nutrient concentrations. high algal biomass implies 
intern:.d cycling of nutrients (Rao cl ol .. 1999). This is in concurrence with the result 
of both heels. which registered low nutrient concentration during the study period. 

The Bacillariophyta were represented by 20 species at both the stations in 
Dcepor bee! and their species richness in the monthly collections ranged between 9-

18 (14.0 ±3.0) at station 1 and between 9-18 (13.0 ±.3.0) at station II. Maximum 
number of species was noticed during April in the first year and April and May in the 
second year; while lower richness of the diatoms was observed in June in the second 
year at station I. On the other hand, station II registered peak during April in the first 
year and a minima during August in the second year. The population densities of 
Bacillariophyta at station I in Deepor beel fluctuated between 53-181 ind/l (89.0 
±32.1 ), which followed a multidimensional pattern of temporal variations. The mini­
mum density of the diatoms was noticed during June in the second year. This group, 
however, recorded primary maxima in April in the first year and secondary maxima 
in April in the second year. On the other hand. the quantitative abundance of the 
Bacillariophyta <Jt station I! t1uctuatcd bct\\l~en 39-14 7 ind/! (X5.0 :t2).()) Th,_' dia­
toms density \vas higher in April in the second year and again at the end of this study 
period May in the second year but during the rest of the study period, it exhibited a 
broadly bimodal pattern: a primary maxima oflesser magnitude was noticed in April 
in the first year. on the other hand. the low\.'S1 density of this gruup was ohscrwd in 
August in the second year. The recorded lo'vv diatom density during \Varm months 
may be due to decomposition and sedimentation. On the contrary, the Bacillariophyta 
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were represented by 19 species at both the stations in Ghorajan beel and their spe­
cies richness in the monthly collections ranged between 6-17 (12.0 ±3.0) and maxi­
mum number of species were found shortly after winter viz. during February and 
April in first year; while lower richness of the diatoms was observed in June in the 
second year at station I. On the other hand, station II registered 8-16 (11.0 ±1.8) and 
peak during May in the second year and minima during June in the second year. 
However, station I exhibited 34.5% ofthe total phytoplankton, The number of this 
community appeared to be quantitatively more at station II and, in turn, comprised 
35.2% of phytoplankton abundance. 110\vever. abundance varied hdween 22-1 10 
ind/1 ( 6 7 .(H2l.O) at station I and station H sho"" cd bet\vecn 22-119 ind11 (:;; 1 .0 ±2 I .(l) 
in the bcel. Maximum density \\as observed in April in the second year and minima 
in August in the first year. Recorded density of both the beels concurred with the 
reports of Goel et a/. ( 1988). Das et a!. ( 1996) and Sharma and Lyngskor (2003 ). 

Bacillariophyta showed significant positive correlation with net plankton 
(r,=0.598, p<.01; r

2
=0.736. p<.OOI), phytoplankton (r,=0.701, p<.001; r2=0.892. 

p<.001). Chlorophyta (r,=0.86l ,p<.OOl; r
2
=0.793,p<.001), Chrysophyta (r,=0.704. 

p<.OO 1 ), calcium (r,=0.419, p<.05) and BOD (r2=0.426, p<.05). On the other hand. 
significant inverse correlation with Cladocera ( r, =-0.552, p<. 01) at station I in Deepor 
beel. This group registered significant positive correlation with phytoplankton 
(r,=0.674, p<.OOI; r

2
=0.938, p<.OOl), Chlorophyta (r,=0.633, p<.OOI; r2=0.924, 

p<.OOl) and Chrysophyta (r,=0.546, p<.Ol; r
2
=0.652, p<.OOl) and significant in­

verse correlation with zooplankton (r ,=-0 .624. p<.O 1) at station I in Ghorajan beel 
indicating negative impact on the population pattern. 

The Cyanophyta was represented by 8 taxa at all at both the stations in 
Deepor beel. Their species richness in the monthly collection ranged between 3-8 
(6.0 ±1.3) at station L which exhibited maximum number of species during March 
and April in the lirst year: on the other hand. minimum was noticed during August 
of the same year. However, station II depicted the range 2-8 (5.0 ±2.0), which regis­
tered maximum number during July in the first year and a minimum during June in 
the second year. Population density was noticed 28-149 ind/1 (62.0 ±28.0) at station 
I, which recorded peak density during April in the first year and a minima during 
September in the second year. On the contrary, it ranged between 22-166 ind/1 (73.0 
±30.2) at station II, which exhibited maximum density during April in the second 
year and a minima during June of the same year. However, the Cyanophyta was 
represented by 7 species at both the stations in Ghorajan beel. The species richness 
ranged between 4-7 (5.0 ±0.9) at station L which recorded maximum number of 
species during December. April in the first year and again during April in the second 
year: on the other hanJ. minimum value \Vas registered during August (klob~r. 
November, March, June in the second year. Station II depicted composition range 3-
7 (5.0 ±1.0), which experienced maximum during April and May in the second year 
and a minima during December. February and June in the second of the study pe­
riod. However. population density of the bee! ranged between 30-151 ind/1 (60.0 
±33.0) at station I, which exhibited maximum density during May in the second year 
and minimum during June in the first year. Station II fluctuated the density range 
between 17-85 ind/J (38.0 ±19.0), which showed peak during April in the second 
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vcar and lowest durinu Fehruarv of the same month. Relarivelv lmv species richness • b . • 

of the blue-green algae in the present study broadly concurred with reports ofZutshi 
eta!. (1980) and Singh eta!. (1982). However, the recorded richness was marginally 
higher than the reports of Khan and Zutshi ( 19RO) and Sharma and I ~yngdoh (:200] ). 

Cyanophyta showed significant positive correlation with phytoplankton 
(r

1
=0. 782, p<.OOJ; r

2
=0.907. p<.001), Chlorophyta (r 1=0.697, p<.001; c,=0.787, 

p<.OOl), Chrysophyta (r
1
=0.516, p<.Ol), transparency (r2=0.462, p<.05), specific 

conductivity (r,=0.409, p<.05) and BOD (r
1
=0.454, p<.05). On the other hand, sig­

nificant inverse-correlation with zooplankton (r1=-0.545,p<.Ol), Cladocera(r1=-0.488, 
p<.OS), magnesium (r

1
=-0.416, p<.05) and silicate (r1=-0.439, p<.05) at station I in 

Deepor beel. However, Cyanophyta exhibited significant positive correlation with 
net plankton (r

1
=0.717, p<.OOI; r

2
=0.508, p<.Ol), phytoplankton (r1=0.949, p<.001; 

r
2
=0.820, p<.001 ), Chlorophyta (r

1
=0.912, p<.001; r

2
=0.696, p<.001 ). Chrysophyta 

(r =OA 16. p<.05: r .=-'0.604. p<'.Ol; ~md calcium (r,'0.411. p<.05) in Cihorajan heel. 
I - -

In the present investigation, Euglenophyta was qualitatively Jess important 
and poorly represented by only 3 species in Deepor and Ghorajan heel. However, the 
population density ranged betvveen 3-33 ind/1 ( 15.0 ± 7.0) at station I and 2-28 ind/1 
( 11.0 ± 7.0) at station II in Deepor heel. On the other hand, population density fluctu­
ated between 4-34 ind/1 (13.0 ±7.0) at station I and 0-10 ind/1 (4.0 ±2.0) at station II 
in Ghorajan beel. Euglena Sp. was recorded at all stations in the sampled heels. 
Euglenophyta were common and were ubiquitous at all stations in the sampled heels. 
This group exhibited positive correlation with specific conductivity (r

1
=0.431, p<.05) 

in Ghorajan beel. Euglenophyta showed significant positive correlation with net plank­
ton (r

2
=0.609, p<.O 1), phytoplankton (r

1
=0.802, p<.001; r

2
=0.695, p<.001 ), 

Chlorophyta (r1=0.738, p<.001; r
2
=0.581, p<.Ol), Cyanophyta (r1=0.553, p<.Ol; 

r2=0.645. p<.001) and Chrysophyta (r
1
=0.606,p<.Ol) in Deepor beel and significant 

inverse correlation with Cladocera (r
1
=-0.619, p<.O I) at station I in this bee!. 

Euglenophyta did not shovv any signi fie ant corrdatinn \\ ith either of any of the abi­
otic factors in this bee!. On the contrary. it showed significant positive correiation 
with net plankton (r 1=0.599,p<.Ol ), phytoplankton (r

1
=0.678,p<.OOl), Chlorophyta 

(r
1
=0.631, p<.001), Cyanophyta (r

1
=0.589, p<.Ol), Rhizopoda (r

1
=0.672, p<.001). 

specific conductivity (r
1
=0.431. p<.05) and phosphate (r

1
=0.595, p<.Ol) at station I 

in Ghorajan beel. 

The Dinophyta were represented only by some motile algae Gonyaulax sp .. 
Peridinium sp. and Ceratium sp. in both the sampled heels. The abundance of this 
group in Deepor heel fluctuated between 2-66 ind/1 (23.0 ± 18.0) at station I and 2-38 
ind/1 (16.0 ±12.0) at station II. However, the abundance ranged between 2-69 ind/1 
(21.0 ±19.1) at station I and 2-53 ind/1 (15.0 ±14.0) at station II in Ghorajan beel. 
Ceratium sp. dominated the assemblages of the sampled beels. It showed significant 
positive correlation with net plankton (r

1
=0.622,p<.01; r

2
=0.499,p<.05), phytoplank­

ton (r
1
=0.442,p<.05: r

2
=0.414. p<.05), Chlorophyta (r

1
=0.421 ,p<.05) and Cyanophyta 

(r,'~0.409. p<.05) in Dccpo,· heel. while it \?"\hibited significant im;:rsc relationship 
~vith specific conductivity (r

1 
=-0.431. p<.05) at station I in this bee!. On the other 

hand, it showed significant positive correlation with net plankton (r2=0.508,p<.01 ), 
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phytoplankton (r
2
=0.665, p<.001 ). Chlorophyta (r2=0.542. p<.OI ). Bacillariophyta 

( r,=0.51.:J.. p<.Ol ). Cyanophyta ( L-=0.498. p<.05 ). Rhizopoda (r,=0.468. p<.05 ). fr~~ 
cirbon dioxide (rt·0.457, p< 05)- and total alkalinit) (r,=0.4q5_ p<:.05l in Cihoraian 

bee!. 

The Chrysophyta was represented by only two species in both the beels. 
Their species richness in the monthly collection ranged between 1-2 species and 
abundance fluctuated between 4-29 ind/1 at station I and 0-14 ind/1 at station II in 
Deepor beel. It showed maximum density in May in the second year and a minima in 
August in the second year at station I, while station II depicted maximum in July in 
the second year and no species was noticed in August in the first year; January in the 
second year and March in the second year. On the other hand. Ghorajan heel de­
picted :2-10 ind/1 at station I and 0-11 ind/1 at station II. However. this group exhib­
ited maximum density in April in the second year and a minima was noticed August 
in the same year at station I, while maximum density in April in the second year and 
no species was observed in October in the first year; January in the first year; August 
in the second year and December in the second year at station II in Ghon~:jan heel. 
Chrysophyta showed significant positive correlation \\'ith phytopiankton (r

1
=0.737. 

p<.001), Chlorophyta (r,=0.729, p<.001). Bacillariophyta (r,=0.704, p<.001 ). 
Cyanophyta (r,=0.516, p<.O 1) and Euglenophyta (r,=0.606, p<.O I). It exhibited sig­
nificant inverse relationships with zooplankton (r

1
=-0.591, p<.01). Cladocera (r

1
=-

522, p<.OI) and dissolved oxygen (r
1
=-408, p<.05) in Deepor beel. On the other 

hand, it showed significant positive correlation with net plankton (r
2 
=0.411, p<.05 ). 

phytoplankton (r1=0.5ll, p<.OI; r2=0.628, p<.Ol), Chlorophyta (r1=0.505, p<.OI; 
r2 =0.603, p<.O 1), Bacillariophyta (r,=0.546, p<.O 1; r

2 
=0.652, p<.OO 1 ), Cyanophyta 

(r,=0.416,p<.05; r2=0.604,p<.Ol) and calcium (r,=0.412,p<.05), while it depicted 
significant inverse relationship with zooplankton (r,=-0.617,p<.01) in Ghon1;jan heel. 

fhe multiple correlation of phytoplankton with sixteen abiotic tactors was 

computed and registered 76.5% at station I and 72.4% at station II in Deepor bee!, 

while Ghon~:jan bee! accounted for 72.9% at station I and 59.0% at station II. On the 

other hand. the step-wise regression of recorded ten abiotic factors (X
1
-X

111
) explained 

for 52.4% at station I and 48.1% at station II in Deepor bee!, while in Ghorajan bee! 

the stated factors explained for 50.2% at station I and 35.1% at station II. After 

deletion of rainfall (X,), fifteen abiotic factors resulted for 58.8% at station I and 

70.4% at station II. On the other hand, after removal of water temperature (XJ the 

fourteen abiotic factors resulted 58.8% at station I and 48.5% at station II in Deepor 

beel. In case of station II of the beel water temperature depicted significant cumula­

tive impact on phytoplankton. High cumulative impact of abiotic factors on phy­

toplankton was observed, which concurred with the reports of Sharma and Lyngskor 
(2003) and Shanna and Lyngdoh (2003 ). 
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Chapter V 

C<lNCLUS!ON 

Four t1oodplain lakes were selected tor the biodiversity of zooplankton out 
of which two were selected for the study of synecology of zooplankton, which in­
cluded detaikd linmological studies on temporal variations of water quality and 
qualitative as well as quantitative composition or nd plankton, zooplankton and 
phytoplankton. To sum up, all the sampled beels depicted (sub )tropical nature, their 
water ranging from slightly acidic to circum-neutral to slightly alkaline and with 
poor to moderate mineral contents. Further, the waters were mostly well oxygenated 
and moderately hard to soft confirmed by methyl orange alkalinity and total hard­
ness. In addition, free carbon dioxide registered slightly higher concentration com­
pared to other reported works of the region but it registered 0 mg/1 in the month of 
February in Deepor beel, on the other hand, the sampled beels registered low silicate 
concentration. The present study registered Calcium > Magnesium, which is a gen­
eral trend in most of the water bodies. Maximum value was observed in July ( 42.9 
mg/1 at statio;1 I & 43.9 mg/1 at station II) in Ghorajan heeL high chloride valul:'> in 
the heel could he due to animal vvaste from cattle grazing during the season. In 
generaL chloride concentration agreed with the ranges noticed jn natural water, thereby 
indicating lack of organic pollution in the studied beels. Low Total Dissolved Solids 
(TDS) at these sampled heels corresponded with low ionic concentrations in gen­
eral. In the present study, Dcepor bed and Ghorajan bed did not cross the polluted 
range of BOD (lower level6 mg/1). 

Seasonal variations for the study of biodiversity of zooplankton were ob­
served in four beels, namely Siligurijan, Fingua, Deepor and Ghorajan beel. The 
zooplankton taxocoenosis of the sampled beels included two major groups namely, 
Rotifera and Cladocera. Species richness of zooplankton ranged between 46-68 spe­
cies in Siligurijan beel. Species richness of Rotifera fluctuated between 30-50 spe­
cies in this beel. A slightly depression ofrotifera was evident in the monsoon months 
but peaks occurred more itTcgularly in Siligurijan bee!. A total of 104 zooplankton 
taXi> were identified from Siliguri_ian heel out ofwhich 72 species ofRotifem and 32 
species of Cladocera. Species richness of zooplankton varied between 59-80. the 
maximum was observed during autumn and the minimum during the monsoon sea­
son in Fingua beel. Species richness of Rotifera fluctuated between 35-57 in this 
beel. However. autumn vvas found to he the most conducive to rotikrs growth with 
peak dt·nsity and the minimum during vvinter season in Fingua bee!. A total of I 05 
zooplankton taxa were identified from this bee!. 75 species of Rotifera and 30 spe­
cies of Cladoccra were identified during the study period. 122 zooplankton taxa 
were identified from Deepor bee!, out of which Rotifera registered 87 species and 35 
species of Cladocera. On the other hand, Ghorajan beel registered a total of 120 
taxa, 86 species belonging to Rotifera and 34 species belonging to Cladocera during 
the study period, which apparently higher in comparison to the reports of subtropical 
lakes from this region (Sharma, 1995) and also floodplain lakes of Assam. 



L~canidac and Brachionidac together. compriseJ a notabk component of 
rotifer biodiversity in the sampled beels. In the present investigation. Siligurijan 
bee! registered 72 species of Rotifera, out of which 17 species belonging to 18 spe­
cies belonging to Lecanidae family followed by 17 species to Brachionidae. On the 
other hand, Fingua registered 75 species ofRotifera, a total of20 species belonging 
to Lecanidae family. while 17 species belonging to Brachionidae. Rotifera accounted 
for 69.2% of total zooplankton richness in Siligurijan bee! and 71.4% in Fingua 
beel. Lecanidae (24 species) and Brachionidae (19 species) together, comprised a 
notable component of rotifer biodiversity in Deepor beel. In the present study. 
Ghorajan heel registered 86 species of Rotifcra. out of which 24 species belonging 
h) l·:canidtt~.~ !~unil~ /(JIIm\e-d h: 19 species belonging to Brachionidac. 9 species 
belonging to Colurcllidae. 7 species helonging to Trichocercidae. The propm1ion or 
widely distributed Lecane amounts to 25% of the total rotifers in Siligurijan, on the 
other hand, 26.7% in Fingua heel. This is apparently higher than the result ofSamuajan 
heel of upper Assam (Sharma and Hussain. 200 I) hut the distribution percentages of 
Leume are definitely lower than the reports of Deepor (27 .6%) and Ghorajan bee! 
(27.9%). Among the rotifers, Brachionus mirabilis, Lecane thienemanni, Lecane 
ohioensis, Lecane decipiens, L. inopinata, L. crepida, Filinia camascela. and 
Trochosphaera aequatorialis were totally absent in Siligurijan beel during the study 
period. On the other hand, Keratella tropica, Beauchampiella eudactylota, Lecane 
pyriformis, Lecane decipiens and L. inopinata were also not registered in Fingua 

beel. 

The rotifer fauna exhibited dominance of monogonont taxa. Five eurotatorian 
families namely Lecanidae>Brachionidac>Colurellidae>Trichoccrcidae included 
68.9% ofthe total ro!ifcrs in Dccpor bee!. (>8.6%> in Ghor~jan beel. 68.1 °o in Siliguri_i[!n 
bcel and 68'~/o in Fingua bed. the spectrum or dominance apparently agreed \\ith the 
report of Sharma ( 1996 ). Various non-planktonic taxa of the Trichotridac. 
Synchaetidae and Floscularidae were poorly observed. This is apparently higher than 
the repmi of Samuajan bee! of upper Assam (Sharma and Hussain. 200 I). The pre­
dominance of Lccane species is in agreement with reports on the rotifer fauna of 
other tropical floodplain lakes (Segers eta/., l993c; Segers, 1994 and Jose De Paggi, 
1993). Lecane and Brachionus imparted a general tropical character to the studied 

fauna; such a generalization is in contirmity with the reports by Green ( 1972). Pcjlcr 
(1977), Fernando (1980), Dumont (1983), Sharma (1987, 1991, 1996, 1999), Sharma 
and Naik (1996) and Segers (1996) though they were widespread but less dominant. 

The other dominant group Cladocera exhibited the ranges of species rich­
ness 16-25 in Siligurijan bee!. Maximum species richness was observed during win­
ter and the minimum during monsoon season. Cladocera depicted the ranges of spe­
cies richness 20-24 in Fingua heel. A total of3:2 species documented from Siligurijan 
bee!. \vhilc l·ingua bee! rcgiskn:d ·;o sp•.::ci.;:s. TIH.' number tlf bnth the bc..:b 'Vas 

lower as compared to Decpor and Ghorajan heel. which registered :15 and :14 sp~cics 
respectively. Bosmina longirostris, Biapertura karua, Moina micrura, ,\'capholeheris· 
king) contributed to maximum richness in Siligurijan heeL on the other hand. Bosmina 
longirostris recorded maximum during monsoon season in thl' sampled hl'cls llnd 
Biapertura karua and ( hydorus .sphaericus were tiJund to be common in Fingua 
beel. The cladocerans comprised subdominant component of zooplankton in the 
sampled beels. 
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On the other hand, Chydorus .\phaericus, Biapertura karua. Chydorus 
harroisi Scapholeheris kingi and Simocephalus vewlus were present in substantial 
numbers in all the sampled beels during the whole study period. Among the reported 
species, Chydorus sphaericus appeared to be the commonest and most widely dis­
tributed cladoceran in the beels. Simocephalus vetulus is a weedy species but it is 
not restricted to this habitat, it can be found in open water, which observed during 
the study period. Ceriodaphnia cornuta, Moina micnJra. Moinodaphnia sp. and 
Diaphanosoma excisum are considered to be typically tropical species. which were 
recorded in all the heels 0!1 the <)1her hand. !.cydi.~ia tlcunthocercoidl's is consict­
en:d to be temperate m origin hut occurrence of the aforesaid species in the beds 
was note-worthy. A few species had relatively consistent seasonal patterns in all the 
sampled beels. Occurrence of Daphnia lumholtzi only in two months (during Janu­
ary and April) throughout the study period in Deepor heel and its total absence in all 
the three beels was note-worthy. Dadaya mocrops \\/as not present throughout the 
study period in the beels, the species was observed during July, October and Novem­
ber in the study period in Deepor beel. Almost same trend was noticed in Ghorajan 
beel also. 

Ilyocryptus .spinifer represented a typical benthic form recorded from all the 
sampled beels. On the other hand, Diaphanosoma excisum was a dominant species 
in the limnetic regions as observed in all the beels, but presence of this species in 
Deepor and Ghorajan beel was noteworthy. In the present investigations, Bosmina 
longirostris and Bosminopsis deitersi of the family Bosminidae were well distrib­
uted over the whole of the sampled beels. Both the species showed identical sea­
sonal trend. Similarly. ( ·h.niorus harroisi and ,1/one//a i!Xisu were also important 
contributors to species richness of the bccls. Graptoleberis testudinaria is a rare 
form in the tropics, which was documented for the first time in the state ofTripura in 
N.E. India. 

Percentage similarity of Rotifera of Dcepor and Ghorajan bed exhibited 
ranges 24.2-84.7% in the first year with highest between December and January and 
lowest between April and June, while it showed ranges 32.7-71.1% in the second 
year with highest between January and June and lowest between February and May. 
In Deepor and Ghorajan beel, only instance of higher community similarity (more 
than 80%) ofrotifera was observed between December and January (84.7%) in the 
first year. 

For the synecology of zooplankton, investigations on temporal variations, at 
monthly intervals, in different parameters of water quality as well as qualitative and 
quantitative composition of net plankton. zooplankton and phytoplankton \verc car­
ried out in Dccpor and Ghorajan heel during the period August. 1999 -July. 2001. 
Net plankton in Deepor and Ghorajan beel appeared to be diversified. Higher spe­
cies richness was observed in both the heels. Recorded 208 species including 149 
species of zooplankton and 59 species olphytoplankton in Deepor becl. on the other 
hand, a total of 202 species \Vere recorded in Ghorajan heel out of which 14 7 zoop­
lankton species and 55 phytoplankton species at all. Zooplankton comprised an im­
portant component and constituted dominant group to the planktonic communities 
in both the beels. This dominant group, on the other hand, included six major groups 
namely, Rotifera, Cladocera, Copepoda, Rhizopoda, Ostracoda and Conchostraca. 
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Species richness in both the heels was higher than the reports of Sharma ( 1995). 
Sharma and Hussain ( 1999) and Sharma (200 1 ). The present study indicated high 
net plankton abundance, which apparently higher than the other reported floodplain 
lakes of Assam (Lahon, 1983; Sharma and Hussain, 2001) and elsewhere in India 
(Pandit, 1980; Rai and Dutta Munshi, 1982; Sugunan, 1989; Vass, 1989; Baruah et 
al., 1993; Sinha, et al., 1994). On the other hand, net plankton depicted maximum 
density during ApriL which broadly corresponded with the result of Sharma and 
Hussain. 2001 from upper Assam. High cumulative impact of abiotic factors on net 
plankton abundance in hoth the heels c~~mcurr.::d with the earlier repor1s of Sharma 
( 1995 ). Jyrvw ( 1996) and Sharma and Lyngduh (2003 ). 

The zooplankton taxocoenosis of both the heels included six major groups 

namely. Rotifcra, Cladocera, Copepoda. Rhizopoda. Ostracoda and Conchostraca. 

149 zooplankton taxa were identified from Deepor becL \Vhich included 149 species 

at station I and 14 7 species at station II, on the other hand, Ghorajan bee! registered 

a total of 14 7 taxa, indicated 14 7 species at station I and 146 species at station II 
during the study period, which apparently higher compared to the reports of Sharma, 

1995 and also floodplain lakes of Assam. During the present study, zooplankton 

communities depicted higher species diversity computed vide Shannan's index and 

ranged between 2.532-3.634 (3.264 ±0.3) and 2.215-3.869 (3.234 ±0.35) at station I 

and II respectively in Deepor beel. Similarly, Menhinick's index varied with their 

narrow ranges and higher mean values i.e. between 2.003-3.977 (3.316 ±0.5) at sta­

tion land 2.092-4-.373 (3.372 -H).6) at station II. On the other hand. Ghorajan bee! 

indicated relatively higher species diversity among the stations and it ranged he­

tween 3.007-3.978 (3.458 ±0.25) at station I and 2.943-3.784 (3.344 ±0.22) at sta­

tion II using Shannan's index and it fluctuated between 3.015-4.536 (3.525 :L:0.4) at 
station I and 2. 9!9-4.002 ( 3.34R ±0.3) using Mcnhinick ·s index. Zooplankton domi­

nance (vide Berger-Parker's index) at both the beds was generally low and ranged 

between 0.069-0.236 (0.168 ±0.04) and 0.085-0.284 (0.163 ±0.04) at station I and II 
respectively in Deepor beel. Dominance of zooplankton fluctuated between 0. I 23-

0.251 (0.184 ±0.03) at station I and 0. I 35-0.297 (0.197 ±0.03) at station II in Ghorajan 

beel. Mean values indicated low dominance in both the heel, which broadly coin­

cided with the findings of the heels of upper Assam reported by Sharma and Hussain 
(200 1 ). In addition, monthly variations indicated narrow fluctuation in the sampled 

heels. However. zooplankton evenness did not depict significant monthly variations 

and exhibited almost identical annual ranges between the heels. Further. high even­

ness at all the stations in the bccis indicated greater equitability of species abun­

dance in the community, which concurred with the report of Washington ( 19g4- ). 

The mean value of station I in Deepor beel exhibited marginally lower than that of 

other stations of the sampled heels. The recorded values l)f both the heels coincided 

\Vith the reports of Shanna and Hussain (2001) of Assam. (herall high cumulative 

impact of abiotic factors on zooplankton abundance broadly concurred with the re­

ports of Sharma (1995) and Sharma and Hussain (2001 ). 
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Rotifera accounted for the highest share of the abundance of zooplankton. 

The present study did not depict any definite periodicity of overall rotifer abundance 

or of individual species. In general, a greater number of taxa were recorded in the 

sampled beels but numerical abundances were considerably lower. A total of 88 and 

87 species at both the stations of Deepor beel and 87 species in Ghorajan bee! repre­

sented it. The documented gg rotifer species from both the heels accounted f(H 75.86'X) 
or lht• tnlal rcpurt.ed l'i)l: r•.:r,;; !;\qr: ~hl· !1ooc1pbin I<.Jkcs or Assarn ( 11 () l\.:pm!cJ S!l·::· 

cics). 60.27<!/o of the tot::t! reported rotikrs from the N.E. India ( 146 reported specit's) 

and only 26.35% of the total rotifers from whole of the country (334 reported spe­

cies). 

Lecanidae and Brachionidac were th.:.· dominant l~llnilics of RotitCra in the 
sampled beels. The rotifer fauna exhibited dominance of monogonont taxa. Five 
eurotatorian families namely Lccanidae> Brachionidae> Colurellidae> Trichoccrcidac 
included 66.6% of the total rotifers, the spectrum of dominance apparently agreed 
with the report of Sharma ( 1996). Various non-planktonic taxa of the Epiphanidae, 
Trichotridae, Synchaetidae, Dicranophoridae and Floscularidae were poorly observed. 
Lecanidae (24 species at both the stations) and Brachionidae (19 species at both the 
stations) together, comprised a notable component ofrotifer biodiversity in Deepor 
bee!. In the present study, Ghorajan beel registered 87 species ofRotifera at both the 
stations. out of which 24 species belonging to Lecanidae family followed by 19 
species hclonging 1o Brachionith.:. 9 species belonging to Colurcllidac. 6 specil·s 
belonging to Trichoccrcidae. This is apparently higher than the report of Samuajan 
bee} of upper Assam (Sharma and Hussain, 2001 ). The predominance of Lecane 
species is in agreement with reports on the rotifer fauna of other tropical floodplain 
Jakes (e.g. Africa: Segers el ul .. ! 993c: Asia: Segers. 1994: South America: Jose De 
Paggi. 1993). As a result of this study, a total of 19 species belonging to Brachionidae 
documented from both the beels, which accounted for 82.61% of the total of N .E. 
India (23 reported species). Most species of Br.achionus, reported from India. are 
pantropical or cosmopolitan forms of alkaline waters. However, both the beels reg­
istered 12 species belonging to genus Brachionus, which accounted for 85.71% of 
the total reported species from N.E. India (14 reported species). Occurrence of 
Brachionus patulus macracanthus was observed throughout the study period in all 
the studied beels with small populations. Its presence in the floodplain lakes of Assam 
is noteworthy because it was documented from Meghalaya for the first time, which 
was a new record for India (Sharma. 1987a). All the Indian species of Keratella are 
aiso knmvn from elst.'wllerc. /uncngst ab(lul J 7 known species or Kcratclla. onl: 
seven have so tar been recorded fl·om India (Sharma. 1987). The sampled beds 
documented only five species of it. Keratella tropica appeared to be most widely 
distributed in the sampled heels. Keratella proeurva was registered from the sampled 
beels and it \Vas a new report from the N.L. region of the country. Occurrence of 

Testudinella greeni. an interesting palacotropical clement. in both the bccls was re­
stricted to some months in less abundance during the study period but apparently 
higher than the reports of a tectonic lake (Sone beel) in Barrak valley of Assam 
(Sharma, 1990) and floodplain lakes of upper Assam (Sharma and Sharma, 2000). It 
is so far apparently restricted to the floodplain lakes of N.E. region (Sharma and 
Sharma, 2000). Some of the taxa encountered were particularly noteworthy. 
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Testudinella brevicaudata was observed only in three months during the whole study 
period in both the heels (2 times in Deepor and 3 times in Ghorajan bee\), which was 
earlier reported three species from a nursery tank in Guwahati city of Assam (Sharma, 
1990). A number ofTestudinella species are quite common in tropical waters, espe­
cially TesJUdinella patina and its varieties (Fernando and Zankai, 1981 ). The 
cosmotropical species Filinia camascela is an interesting addition to the Indian 
R(,til'.'l"t 1·s ,.,,l·,.;,.t.L'l' ''t1 1i'' 'l., :,, 1: l,,l;,l (·_si·l'~''"1'' ·w,l S1n·•nu 1 01\1)) Occtttrenc~...· "r ' ...... \- ·~ .t'-..._ ., ..... < '- ~ .: 1 'l ~ ! ..... _lJ( ~-. ~1·1•<..•' .;,.... ,_J 1..11 ...... -\1• •. 

this species in both the heels agreed vvith the aforesaid report. Din~r~ity indices 
revealed that species diversity is apparently higher than the reports of Sharma and 
Hussain (2001). The present study showed relatively low overall dominance due to 
fe,.vcr quantitatively important species and apparently agreed with the results of some 
floodplain lakes of Assam reported hy Sharma and Hussain (200 1 ).In hoth the heels. 
evenness registered inverse relationship with dominance, which broadly coincided 
with the findings of some heels of Assam reported by Sharma and Hussain (200 1 ). F 
values of Analysis of Variance (ANOVA) were computed, where two-way interac­
tions were observed. AN OVA exhibited no significant difference between the months 
in both the years and in case of stations, it showed significant difference between the 
stations (F

1 2
., = 5.318, p>.05) in the first year in Deepor beel, while it exhibited 

significant differences between the stations (Fu
3 

= 5.838, p>.05) in the first year in 
Ghorajan beel. · 

;\ total of 48 sp•.:cics ar station I and 43 species at station II he longing to 6 

families were identilied during the study period in Dcepor beel. Our of 4X species 
52.1% at station I and 58.1% at station II belonging to Chydoridae family. On the 

other hand, Ghorajan bed registered 42 species at both the stations of which 25 

species belonging to Chydoridac hunily (59.5~'~ of total Cladocera). The tigures from 

both the beels were apparently higher than the tindings of Sharma ( 1985) from West 

Bengal. Occurrence of Daphnia lumholtzi only in two months (during January in the 

first year & during April in the second year) throughout the study period in Decpor 

beel and its total absence in Ghorajan beel was note-worthy. On the other hand, 

occurrence of Leydigiopsis sp. was a new appearance in both the heels and also for 

the state of Assam as well as N.E. India. 

Meso cyclops sp., Helio diaptomus sp. and Nauplius larvae were the only 

representatives of this group. Among the reportt?d species or this group. Meso C)­

clops sp. was quantitativl'ly ir::p•,rtant and oh-:crvcd in the sampled hl·l-1<. The domi­

nance of this species among the copepods confirmed the previous \\ork:-. in the flood­

plain lakes of Assam. 

The Rhizopoda fornH?d the third qualitative important group in both the 

beels. The Rhizopoda were represented by 12 species in Deepor and Ghor~jan beel. 

Dunlugia sp. was one of the commonest planktonic protozoans in the sampled beels. 

Other protozoans, which occurred as few individuals per litre, were Ccntropyxis 

hemi!,phaerica, C. aculeata, Euglypha ciliata and Actinoc\phaerium eichhorni. The 

present study indicated higher overall qualitative as well as quantitative abundance 

of rhizopods than the reports of Sharma ( 1995), Das et al. ( 1996) and Lyngdoh (2002). 

130 



Two planktonic ostracods were occasionally very abundant. They were present 

most of the months domina!t.:d b) l'ypricercus ~p. and Cypns sp. in both the beds. 

Conchostraca sp. was f(mnd at all the stations in both the beds in a very negligibk 

quantity. 

Phytoplankton taxa recorded in the present study of Deepor and Ghorajan 

beel belonged to five groups namely Chlorophyta, Bacillariophyta, Cyanophyta. 

Euglenophyta, Dinophyta and Chrysophyta. These, in tum, were represented by 59 

species in the former and 55 in the later. Ghorajan beel depicted an identical spec­
trum of dominance with Deepor beel i.e. followed the spectrum of dominance as 

Chlorophyta> Bacillariophyta> Cyanophyta> Euglenophyta> Dinophyta> 

Chrysophy1a. Thl' multipk correl<Jiion of phytoplankton \\iTh si.\tcu: abi1)lic Ltc1urs 

vvas computed and registered 76.5% at station land 72.4% at station Il in Dcepor 

beeL while Ghorajan beel accounted for 72.9% at station I and 59.0% at station II. 
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Chapter VI 

SUMl\tlARY 

Freshwater ccosys1ems include di\'crsified biotopes ranging from ephem­
eral tree-holes and pools to large natural lakes and man-made reservoirs and the 
mighty riverine systems. Of these, the floodplain lakes comprise an integral compo­
nent of the rural landscape in the different river basins. These environs, often. com­
bine salient characteristics of Ientic and !otic habitats and, hence, are unique and 
interesting ecotones. They deserve special mention because of their rich aquatic 
biodiversity and are considered to be one of the most productive ecosystems in the 
world (Odum, 1978; Mitsch and Gosselink, 1986). The floodplain lakes or heels 
deserve special mention in the state of Assam; they cover around 1,00,000 ha area, 
which in tum, comprise about 93% oftotallentic fish prone area and about 81% of 
totallentic area ofthis state. They exhibit greatest scope for fish production through 
proper m:1nagcmellt ~the trad i1 ional methods of I ish Lmning yield production of nn!;, 
200 kg/ha/year. \\hich can he increased to about 1000 kg/ha/year through the prac­
tice of scientific fish farming (Sugunan, 1997). The studies on different aspects of 
limnology including temporal variations in water quality and plankton production of 
the lloodplain lakes are. therefore, essential to understand their nature. dynamics 
and trophic status and also to assess fishery potential. 

The present study assumes special significance in view of the mentioned 
lacunae and it deals with (i) to provide an account of zooplankton biodiversity in the 
floodplain lakes oflower Assam with reference to the interesting elements on faunal 
diversity ofRotifera and Cladocera and (ii) to undertake observations on synecology 
of zooplankton in selected floodplain lakes oflower Assam with special reference to 
their abundance, community structure, seasonal succession, dominance, species di­
versity, evenness and limnological correlations between various abiotic and biotic 
factors. Certain abiotic factors are recorded for the sampled biotopes to provide 
basic informatiPn on their '.\ater LJllality. The examined taxa are suitably illustrated. 
On the other hand. ihe synecology of zooplankton deals with investigations on tem­
poral variations. at regular monthly intervals, in different parameters of water qual­
ity as well as on qualitative and quantitative composition of net plankton, zooplank­
ton and phytoplankton in tvvo floodplain lakes namely Dccpor h.ccl and (lhon~jan 
bcel located in lovver Assam. The results obtained arc summarized below:-

l. ABIOTIC FACTORS: 

Monthly rainfall ranged between 0.18-384.6 mm (155.2 ±141.3) during the 
course of this study. Maximum rainfall (384.6mm) was experienced during June­
August in both the years. Its peak was recorded during August in the first year of the 
study period. However, low rainfall was noticed during December (0.18mm) in the 
first year and in the same month (0.6mm) in the same year. A very low precipitation 
was recorded from November 1n February i 1. 7mm -- 0.1 Rmm) during the stud~ pe­
riod. 
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Ihc rccorch.:d air tcmpcrawrc ranged between 22 . .3-38.2 t30.1 iA . .J) al sta­
tion I and 22.4-38.1 (30.6 ±4.2) at station II in Deeper bee!. Water temperature of the 
bee] \'aried from a winter k•\\ ·•f I 7.CJr•c (December-February) to a summer high nf 
33.6"C (l'vla:-July) and ranged hetwccn 17.9-3' .. 6'•(' (2X.4 ;4.3) at station I. Ami­
nor peak during September-October occurred when the weather was moderately hot. 
Station II recorded 18.2-32.9°C (28.1 ±3.9) with a minor peak during April-May. 

However, air temperature t1uctuated between 21.9-37.1 (30.4 ±4.0) at station I and 
21.9-38.1 (30.6 ±4.2) at station II in Ghorajan beel. Water temperature varied be­
tween 19.7-33.2°C (28.0 ±3.7) and 19.8-32.8°C (28.1 ±3.8) at station I and II respec­
tively in this beel. Seasonal variations of water temperature were observed in 
Siligurijan and Fingua beel, which ranged between 17.9-31.7°C (27.1 ±5.5) and 23.2-
33.50C (28.8 ±4.0) respectively. The recorded air temperature ranged between 20.4-
34.80C (29. 7 ±5.5) in the tormer. while the later depicted 24.8-36.6°C (30.8 ±4.5 ). 
The ret~orded variations and mean values e>:crtcd tropical nature and the tcmpowl 
changes in lhc \\aicr temperature i(.)Jlov"cd nearly an identical pattern in tiK s;_tmpicd 
beds. Further, it followed a trend identical to that of atmospheric temperatun.:. \Va­
ter temperature exhibited significant positive relationships with rainfall (r

1
= 0.716. 

p<.OOI: rc=- 0.705. p<.OOl) and total alkalinity (r,= 0.476. p<.OS) in Dcepor heel. It 
also depicted significant positive relationship with rainfall ( r

1
cc 0. 714. p<.OO I: rc'C 

0.674,p<.001) in Ghorajan beel, which resulted due to concentration ofprecipita­
tion during summer months. 

The present study registered low transparency i.e between 17.0-82.0 em (55.8 
±20.9) at station I and 15.0-81.0 em (55.2 ±22.2) at station II in Deeper beel. Ghorajan 
beel also depicted low transparency (16.0-82.0 em; 53.3 ±20. 9) at station I and (16.0-
83.0 em; 55.1 ±21.6) at station II. Transparency ranged between 16.0-82.0(53.3 ±20.9) 
em and 16.0-83.0 (55.1 ±21.6) em at station I and II respectively in Ghorajan beel. 
Transparency varied between 21.0-68.0 em ( 44.5 ±20.3) in Siligurijan heel and be­
tween 36.0-7R.O em ((,0.0 ± 17.()) in Fingua bccL Transparency sho\ved clc<~r scasPn­
ality during the present study v, ith mmima recorded in rainy Sl.:.'ason ( iuorganic tur­
bidiiy) and maxima in winter in the sampled beds. Reduced lransparency during the 
rainy season may be attributed to increased load of silt and suspended particles brought 
into the beds by run-off. Correlation analysis among the abiotic factors revealed 
that transparency and sodium \Verc significantly correlated (r

1
" 0.587. p<.Ol) at sta­

tion l but it negatively correlated with phosphate (r
1
= -0.419, p<.05) in Deepor beel. 

Correlation analysis revealed that transparency, total alkalinity (r,= -0.438. p<.05: 
r2= -0.455,p<.05) and BOD (r1= -0.492,p<.05; r

2
= -0.459,p<.05) were negatively 

correlated in Ghorajan beel indicating inverse relationships between them. 

In the present observations, water of Deeper beel depicted their marginal 
acidic to alkaline character as pH varied between 6.5-9.5 (7.3 ±0.6) at station I and 
6.6-9.2 (7.3 ±0.5) at station II. On the other hand, pH fluctuated between 6.7-8.4 (7.1 
±0.6) at station I and between 6.6-8.3 (7.1 ±0.5) at station II in Ghorajan beel. pH 
varied between 6.8-7 .4(7.2 ±0.23) in Siligurijan heel and 6.9-8.4(7.(J +0.5()) in Fingua 
bcci. !low,.::\ er. con.:: !at ion .unl:- ,i:-: :tmi..'ilf:, :tl:i"1tic f~Ktors cstablish.:.:-.:1 t!wt pll de­
picted significant direct relationships with ::.pccii~c conductivit) (r

1 
-c 0.512. p<O I: 

r~= 0.547, p<.OI ), total hardness (r
1
= 0.499. p<.05: r

2
= 0.415, p<.05), chloride (r

1
= 

0.576.p<.01: r,= 0.597.p<.Ol ). which concurred with the result ofSamuajan bee! of 
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fn:,c carhon dio"idc (r,'= o.ctgs_ ,r>-.05: !-.-, -O.:l-55. r<J}5) and nitrate (r 1 0.4R7. 
p<.05; r,= -0.461, p<.05) in Deepor bee!. Besides, it shared significant direct rela­
tionship; with several factors namely. specific conductivity (r,= 0.479. p<.05: r.' 

0.410.p<.05). total hardncs:, (r ,. 0.()44,p J)(ll ;, c·h!orid.: rt 0.588. p<.O I: r_, -0.56<). 

p<.O l) and signiticant inverse rdationships "Ai1h sulphate (r
1 

- 0.598. p<.O l: r:~ ·· 
0.564, p<.Ol) and nitrate (r

1
= -0.424. p<.05: r:= -0.462, p<.05) in Ghorajan heeL 

which agreed with the remarks of Sharma and Hussain (1999). 

The present investigation registered specific conductivity ranging between 
94.0-199.0 f..lS/cm (162.2 ±34.6) at station I and 102.0-198.0 f..lS/cm (162.6 ±33.0) at 
station II in Deepor beel. F ratio of ANOVA (F

11 21 
= 106.87, p>0.05) showed sig­

nificant difference between the months in the first year and the second year (F 11 • 21 = 
84. 73, p>0.05). Specific conductivity ranged between 50.0-193.0(128.0 ±40.0) at 
station I and between 49.0- J 98.0(133.2 ±45.9) at station II in Ghorajan heeL f-lovl'­

n cr. A NO Vi\ ( F: I ·~ ' 4?N.:~ 8. r ·(J.05) rdkctcd significant ditkn:ncc between l he 
months in the first year. The variations in conductivity with seasons and sites \Vcre 

significant. Low conductivity values were recorded at all stations of both the heels. 
Seasonal variations of specific conductivity fluctuated hetv-.recn 130.0-189.0 ~--tS/cm 
( 157.0 ±25.1) in Siligurijan bed and 89.0-173.0 ~tSicm ~ 135.5 :±J(Uq in 1-'ingua 
bee!. They, hov.ever. ditlercd notably in their specific conductivity values- Dcepor 
(162.2 ±34.6f..lS/cm) at station I and 162.6 ±33.0f..lS/cm) at station II > Siligurijan 
( 157.0 ±25. 1 ~tS/cm) > Fingua (135.5 ±30.8~tS/cm) > Ghorajan heel 128.0 ±40.0~--tS/ 
em at station I and (133.2 ±45.9f..lS/cm) at station II. On the other hand. specific 
conductivity registered inverse correlation with sulphate (r

1
= -0.501; p<.05) and so­

dium (r,= -0.640, p<.01) and direct relationships with pH (r,= 0.512, p<.01), hard­
ness (r1= 0.513;p<.Ol), calcium (r

1
= 0.464;p<.05), chloride (r

1
= 0.616,p<.Ol) and 

BOD (r,= 0.447; p<.05) in the present study, which coincided with the report of 
Sharma and Hussain (1999). However, specific conductivity recorded an inverse 
correlation with sulphate (r, = -0.615: p<.O 1) and direct com~lation with pH (r

1
= 0.4 79. 

p-<.05: r. 'OA l 0; p<OS). hardnt:ss (r
1
°' O.k57. V' .001: r.= 0.7--18: fl -.0()] .l. calcium 

(c= 0. 796. p<.OO 1: r~= 0.687: p<.OOl ). phosphate (r.= 0.408. p<.05) and BOD ( r, .= 

0.484, p<.05: r,= 0.494, p<.05) in the present study of Ghorajan bee!, thereby, indi­
cating contributory role of these factors in ionic content ofthe sampled water body. 

The present study depicted nearly identical ranges and mean values of dis­
solved oxygen, which t1uctuated between 3.2-12 mg/1 ( 6.1 ±2.5) at station I and 2.4-
12.8 mg/1 (5.9 ±2.4) at station II in Deepor beel. It depicted 62.4-120.2% saturation 
at station I and 59.4-121.2% at station II in this beel, which concurred with the 
Samuajan bee! (Sharma and Hussain, 1999). ANOVA (F

1
u

1 
= 36.76, p>0.05 in the 

first year; F II. 23 = 36.86, p>0.05 in the second year) depicted significant difference 
between the months in both the years. During the whole study period, in Ghorajan 
beel relatively moderate dissolved oxygen was observed as it ranged between 2.4-
10.2 mg/1 (5.7 ±1.7) at station I and 3.2-12.4 mg/1 (5.6 ±2.0) at station II. It showed 
56.8-112.4~,'0 saturation at station I and 62.0-119.8% at station II. On the other hand . 
. \~OVA (F,: _., - 5.6'~- p-=-·0.05) ';liu\\t:'d .;:i~nific:.mt difference hct\\Cen thL· nwnth,; 

in ihe second year. During the study pcriud. scaS(lllai \ ariations of dissolved n:--ygcn 
of the suriace water ranged between 4.4-9.8 mg/l (6.5 ±2.1) in Siligurijan bcd Jc-



plcting (J5.4-l 06 ... F:o ~aluratiun Jlld ';.()- L.·-t rngd \6.g .-t3.5l in hngua bee! and <.t:sn 
exhibited 63.6-122.6% saturatiOn. In addition, dissolved oxygen n:gistered direct 
correlation with BOD (r:= 0.424. p<.05) and FC0

2 
(r,= 0.448, p<.05) in Decpm· 

heel. On the other hand. it alsn l':xhibited direct correlation vvith reo, (r
1 
~ 0.538. 

p--.0 I: r.~' 0.642. p< .00 I ) a11d BOD ( r
1
c- U.4(J6. p<.O): r.= 0.462. p<:.O:') in Ghorajcm 

beel. 

Free carbon dioxide varied between 0-30.0 mg/1 (11.1 ± 7. 7) at station I and 
0-38.0 mg/l (I 0.7 ±8.2) at station II in Deepor beel. However, AN OVA (F 1 u 1 = 

61.73, p>0.05 in the first year; F
1
u

3 
= 63.57, p>0.05 in the second year) showed 

significant difference between the months in both the years. Free carbon dioxide 
was detected throughout the study period with concentrations fluctuating between 
4.0-30.0 mg/1 (8.7 ±5.8) and between 2.0-30.0 mg/1 (8.3 ±5.3) at stations I and II 
respectively in Ghorajan heeL thereby, reflecting its poor autotrophic uptake in the 
ecosystem. ,-\NOV/\ IFI! ' ,- 9.65. p>0.05 in the first year: F: ., ~ !7.39. r ·0.05 :n 
the second year) shovvcd significant difference between the nhmths in both the years 
in Ghorajan bee!. In this present observation. Ji·ec carbon dioxide exhibited direct 
correlation with total alkalinity (r

1
= 0.659. p<.001; r,= 0.45. p<.05). dissolved oxy­

gen (r,= 0.448.p<.05). nitrate (r,= 0.433.J7<.05) in Deepor heel. On the other hand. 
Ghorajan heel registered positive relationships with total alkalinity (r

1
cc 0.444.p<e-.05: 

r
2
= 0.434, p<.05), dissolved oxygen (r,= 0.538, <.01; r

2
= 0.642, p<.OOl) and BOD 

(r,= 0.592, p<.01: r
2
= 0.663. p<.001) indicating positive relationships among them. 

The present study exhibited ranges 32.0-96.0 mg/l 00.0 ±16.4) at station I 
and 30.0-93.0 mg/1 (70.7 ± 17.4) at station II in Deepor beel. However, ANOVA (F

1 

23 
= 94.1, p>0.05 in the first year; F,,

23 
= 100.71, p>0.05 in the second year) exhib~ 

ited significant difference between the months in both the years. Ghorajan heel, on 
the other hand, recorded 30.0-112.0 mg/1 (66.0 ±20.1) at station I and 38.0-116.0 
mg/1 ( 66.7 ± 19 .5) at station II. Both the heels depicted almost an identical concen­
tration. which \\aS !ow Low conccntmtion in tropical \\::Jtcr bodies j,; supported h} 

other workers oflhi~ region (Sharma and Hussain, 1999: Sharma and L_yngdoh. i ':J')l) 

and Sharma and Hussain, 2001). ANOVA (F
11 

?
1 

= 98.97, p>0.05 in the first year; 
F1123 = 21.031, p>0.05 in the second year) sho~ed significant difference between 
the months in both the years. Total alkalinity ranged betV\een 45.0-84.0 mg/1 ( 61 A 
± 14.1) in Siligurijan bee! and 62.0-R4.0 mg/1 (71. 7 ±8.5) in Fingua bed. Total alka­
linity exerted significant positive relationships with water temperature (r

1
= 0.476, 

p<.05). free carbon dioxide (r
1
= 0.659.p<.001; r

2
= 0.450.p<.05), nitrate (r

1
= 0.528. 

p<.Ol) and silicate (r
1
= 0.407, p<.05) in Deepor beeL \Vhich in turn. rellected inter­

dependence of these attributes. The recorded values concurred with the reports of 
Bhattarai (2004). On the other hand, it registered direct correlation with specific 
conductivity (r,= 0.517, p<.OI; r

2
= 0.532, p<.Ol), hardness (r

1
= 0.576, p<.OL r

2
= 

0.562,p<.Ol), calcium (r
1
= 0.488,p<.05; r

2
= 0.458,p<.05) in Ghorajan beel; these 

relationships agreed with Sharma (1995) and Sharma and Hussain ( 1999). 

Total ht1rdncss l!\iCtdal\:cl [>,_:t\\~'cn -~6.0-~2.0 m~.1 l (60.9 ~= 11 .·2) at statiiln l 
and 40.0-80.0 mg/1 (60.9 r:l2.l) at slalion 11 iu Decpor becl. In this bed, !\NOV/\ 

~F 1u 3 
= 218.61, p>U.U5 in the firsl year; .F 

1123 
'-' 19<).29, p>O.O.) in the second year) 



depicted :->ignificant difference hcmecn the month~: in ca~c of stations (I· 1 ·; c~.l6.X~. 

p>O.OS in the first year; F
1 

n = 16.79, p>0.05 in the second year) also, it showed 
significant difference in bot·!; the years. I lowcvcr. Ghorajan heel exhibited 20.0-R4.0 
~ . ' 

mgiJ ( 54.4 U 5. 7l at statiCil l .~0.0-~W.O n;g!! i 52.6 i 15. l) at .·;tation !!. .\NO VA ( i · 11 

0 ~ c.c 116.76. p>O .05 in the fir~,t year: F 
11 

:>, ·'" >i.l)-!8. p>U. 05 in the second ;ear) sho\\ cJ 
significant difference between the months at both the stations. Total hardness varied 
between 40.0-76.0 mg/1 (60.0 ± 14.1) in Siligurijan bee\ and between 52.0-76.0 mg/ 
1 (63.2 ±9.4) in Fingua bee!. The role of calcium and magnesium in controlling the 
total hardness is clearly indicated by significant positive correlations with calcium 
r,= 0.866,p<.001; r:= 0.868,p<.001) and magnesium (r2= 0.461,p<.OS) in Deepor 
and also showed positive relationships with calcium (r,= 0.807, p<.001; r2= 0.807, 
p<.OOI) magnesium (r = 0.495, p<.05; r,= 0.524, p<.Ol) in Ghorajan beel. Positive 

I -

corrdation of total hardness also existed with other abiotic factors including chlo-
ride (r cc= 0.5S7. p<.Ol) and BOD (r = 0.462. p<.OS: c= 0.45S, p<.05) and it cstab-

' I -
li::-.hcd in\ns..: c•.l!Tcl~Ition 1\ ith sulplwtc (r,- -0.7:\l( p<.0\';1: r

2
• -0.(.7ll. p .OU l L 

nitrate (r
1
= -0.540, p<.()]: r,= -0.427. p<.05) in Deepor beel. Howc\Cr. it shm\cd 

direct relationships with chloride (r
2
= 0.424. p<.05) and BOD (r,= 0.479, p<.05; r2= 

0.489, p<.05) and inverse relationship with sulphate (r,= -0.585. p<-.01: r,= -0.488, 
p<.OS) in Ghorajan heel. which cninciclcd \Yith the result of Samuajan heel indicil­
ingdilution impactofrainfall (Sharmaand Hussain. 1999). 

The calcium content of the surface water ranged between 23. I -56.7 mg/l 
(36.2 ±8.2) at station I and 21.0-52.5 mg/1 (35.2 ±8.6) at station 11 in Dccpor heel. 
ANOVA (F 1 11 =37.59 p>0.05 in the first year; F, 11 =37.41, p>0.05 in the second 
year) showe(fsignificant difference between the months and no significant differ­
ence between the stations in the years. On the other hand, it recorded 8.4-46.2 mg/1 
(31.3 ±I 0.5) at station I and 10.5-44.1 mg/1 (29.1 ±9.8) at station II in Ghorajan beel. 
However. ANOVA (F

11 11 = 36.49, p>0.05 in the first year; F
11 11 

=19.09, p>0.05 in 
the second year) exhibited significant difference between the -months in both the 
vcars. \vhik in case or stations (F, , :c·27..+4. p>0.05 in the second \'Car) it showed 

l ·, - • 

significant di!h:rcncc in the ~.ccond year. lhc ranges and mcun \ alue~, <)11\.:cpor ~~~..:l 
\\t:rc relatively higher than the values of Ghorajan bed. Calcium r; . .mgcJ bdvh:UJ 

26.1-43.6 mg/1 (33.4 ±6.4) in Siligurijan beel and between 29.4-38.3 mg/l (12.9 
±3.3) in Fingua heel. The former showed peak cJicium concentration durin~ sum­
mer and lowest during autumn, vvhile maximum \ alue \\a~ ob:-,cn cd during mon­

soon season in Fingua bee!. CotTelation analysis revealed that calcium depicted di­
rect relationship with total hardness (r

1
= 0.866, p<.OOl: r

2
= 0.868, p<.OO I) in Deepor 

beeL on the other hand, it showed the identical relationship in Ghorajan bee!. where 
total hardness (r1= 0.807,p<.001; r

2
= 0.807,p<.001). which confirmed that calcium 

in contributing to total hardness across the two study sites was more pronounced 
than any other ion and apparently agreed with the reports of floodplain lakes of 
Assam by Sharma and Hussain (1999). On the other hand, calcium showed inverse 
relationships with sulphate (r

1
= -0.519,p<.Ol; r

2
= -0.599,p<.01) at station II in Deepor 

heeL while it depicted inverse relationships vvith sulphate (r
1
= -0.640. p<.OOl; r . .=c-

0.516. JY.Ol) in Ghoraian heel. 

Magnesium t1uctuatcd !'>c1Hccn 0.8--8.9 mg!lt5.6 J 1.7} ut s1mi,•n i ~md ~t;~­
tion II recorded 0.8-9.3 mg/1 (5.9 ± 1.9) in Deepor beel. The present study registered 



Calcium> Magnesium. which is a general trend in most of the water bodies. Ghorajan 
bed depicted no dctinitc paUun of month1~ \ ariation~. The values ranged bet\\cl..'n 
0. 9-9.6 mg/1 (5.2 ±2.4) and hel\'>ecn 0. 7-9.4 mg:l ( 5.\ ±2.:<) at station I and ll respec­
tively. However, it depicted positive relationship with phosphate (r~=0.462, p<.05) 
in this bee!. Magnesium concentration varied between 3.3-9.1 mgil (6.4 ±2.2) in 
Siligurijan beel and between 5.5-10.8 mg/1 (7.4 ±2.1) in Fingua beel. It registered 
maxima during monsoon and minima during autunm season in Siligurijan beel. Fingua 
beel showed peak concentration during winter and lowest value was noticed during 
monsoon season. The mean values of Siligurijan and Fingua beel showed slightly 
higher than that of Deepor and Ghorajan heel. 

The present study registered a narrow range of fluctuations of chloride i.e. 
bct\\een 14.9-35.9 m;c/i (2J.X c1 6.5) al ,-;t:!li,:n l a11d J2.9 .. J).'l mgl L~3.1 th.7l ,,: 
station II in Deepor heel. On the other hand. it rang.ed between 8.9-42.9 mgl! (2/.X 
±~L4) at station I and 9.9-43.lJ mg/1 (22.6 ±7.5) at station II in Ghorajan beel. maxi­
mum value was observed in July (42.9 mg/1 at station I & 43.9 mg/1 at station 11) in 
Cihorajan becl. high chloride values in the bed could be due to animal waste li·om 
cattle grazing during the season. In general. chloride cuncentration abrccd \vith the 
ranges noticed in natural water, thereby indicating lack of organic pollution in the 
studied heels. Chloride registered significant inverse correlation with sulphate (r

1
=-

0.419;p<.05, r
2
= -0.583;p<.01) in Deepor heel. On the other hand, it showed sig­

nificant positive correlation with BOD (r
1
= 0.625;p<.001) at station I in Ghorajan 

heel indicating interdependence between them. 

Dissolved organic matter ranged between 0.3-3.2 mg/1 (2.3 ±0. 7) and 0.5-3.8 
mg/l (2.1 ±0.7) at station I and II in Deepor beel respectively. DOM content of 
Ghor~jan bee] fluctuated between 0. 9-3.8 mg/1 (2.3 ±0. 7) at station I and between 
O.R-;.s mg/l (2.2 ±0.7) :1t :,tation 1!. Tl1l· concentrations of D0\1 in hoth the lw~.:l...; 

were relati\eiy lov\. On the other hand. the mean values of both the becls v.ere slight!) 
higher than the report of Zafar ( 1964 ). 

The water of the two floodplains indicated relatively low concentration or 
dissolved solids. i.e. hetvveen 0.4-2.6 mgiJ ( J .6 ±0.6) at stati(ln I and 0.3-3.2 mg/1 
(1.5 ±0.6) at station II in Deepor beel. Ghorajan heel showed ranges ofTDS 0.8-2.9 
mg/l (1.9 ±0.6) at station I and 1.1-2.9 mg/l (1.8 ±0.5) at station II. Both the heels 
depicted low concentration of TDS during the whole study period. Low TDS at 
these sampled heels corresponded with low ionic concentrations in general. which 
supported the results ofBhattarai (2004). 

The concentration of inorganic phosphorus estimated as phosphate ranged 
between 0.01-0.9 mg/l (0.3 ±0.3) at station I and between 0.02-1.2 mg/1 (0.3 ±0.3) at 
station II in Deepor bee!. Gh01·~jan heel depicted phosphate content ranging be­
tween 0.02-1.4 m~/1 (0.:" +0.4) at station I and between 0.04-2.4 mgil ((UP :t0.8) at 
sution Il. ln ;xluition. it ck·pickd nwcr~;c cDrrelatiPn with transparency (r!-- -0.41 tl. 
V .OS) in Dccpur bt:cl. which coincided \\ith the n:ports or floodplain lakes o!'\ss;nn 
by Sharma and Hussain (1999). In generaL lower phosphate content in water col­
umn of Decpor bee!. during most part of present study period. \vas attributed to its 
uptake by luxuriant growth or aquatic macrophytes. which agrec·d \\ ith thi..' lindings 
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of Sharma and Hussain ( 1999). It exhibited significant inverse correlation \Vith JW­
tassium ( r, = -0.41 O.JY/.05) at station l in thi~; bed. On the other hand. annual ranges 
and mean values of both the heels (excepting Ghon\ian stat10n I!) concurred with the 
results of Yusuf et al. ( 1986), Yadava et al. ( 1987). Vass ( 1989) and Sinha et al. 
(1994 ). Sharma and Hussain (2001 ). 

The present observation indicated sulphate content ranging between 5.1-28.2 
mg/1 (14.9 ±6.3) at station I and between 4.9-24.5 mg/1 (15.8 ±5.3) at station II in 
Deepor beel. On the other hand, sulphate content in Ghorajan beel depicted bimodal 
pattem of monthly variations and fluctuated between 3.6-30.3 mg/1 (17.4 ±6.8) at 
station I and between 4.2-27.0 mg/1 (16.5 ±5.9) at station II during the study period. 
Further. it registered inverse correlations with specific conductivity (r

1
= -0.501.p<.05: 

r, = -0.524. p<.Ol) and total hardness I(" -0.73~L p<.OOl; r,- -0.679. v .UO \; in 
Deepor bee!. and it recorded an identical relationships with pH ( r

1
"= -0.)9g. p/.0 l: 

r
2
= -0.564,p<.OI), specific conductivity (r,= -0.615,p<.Ol) and total hardness (r,=-

0.585. p<.Ol: r
2
= -0.488, p<.05) in Ghorajan bee!. which coincided with the reports 

of floodplain lakes of Assam hy Sharma and Hussain ( 1999). ,.vhik direct relation­
ship was noticed with nitrate (r~== 0.534. p<.O 1) in Ghorajan heel. \\hich agreed with 
the reports by Sharma and Hussain ( 1999). Mean values of both the beels corre­
sponded with the repotis of Yousuf eta!. ( 1986) and Sham1a and Hussain (200 1 L 

Nitrate concentration was low during the study period in Deepor beel and it 
ranged between 0.1-1.9 mg/1 (1.2 ±0.5) at station I and between 0.2-2.3 (1.4 ±0.6) at 
station II. The concentration of this nutrient fluctuated between 0.09-2.1 mg/1 ( 1.1 
±0.6) at station land between 0.09-2.1 mg/1 (1.2 ±0.6) at station II in Ghorajan beel. 
Nitrate registered inverse relationship with total hardness (r, = -0.540. p<.O 1: r

2 
= -

0.427, p<.OS) in Deepor bee!. Both the heels depicted almost identical findings with 
the rep01i ofSamuaian heel (Sharma and Hussain. 1999). This micronutrient exhib­
ited peak during rnuusoun. \\;iich supporkd hy signiiicanl posim c C\)tTclalion \\ ith 
rainfali (rt' 411; v'.OS) in Dcepor bcel. It depicted positive correlation with 1·ainfali 
(r,= 0.442; p<.OS) in Ghorajan bee) also. The impact of rainfall is also supported by 
Goswami ( 1985). Yadava ( 1987) and Sharma and Hussain ( 1999). Annual range and 
mean values or both the heels are almost simiiar with the reports of Sharma and 
Hussain ( 1999) and Sharma and Hussain (200 1) from the state of Assam. 

In the present study. silicate content ranged between 0.1-4.6 mg/1 (2.1 ci-:0. 9) 
at station I and station II 0.3-4.1 mg/1 ( 1.9 ±0.8) in Deepor bee!. On the contrmy, 
Ghorajan beel exhibited 0.04-4.1 mg/1 (1.8 ±0.8) at station I and 0.1-4.3 mg/1 ( 1.9 
±0.9) at station II. Its concentration was lower than the reports by Dey (1981), Yousuf 
eta!. ( 1986), Yadava et al. (1987) and Singh and Roy (1990), on the other hand, its 
mean values of both the beels were lower than the reports of Sharma and Hussain 
(1999). It, however. registered positive relationship with total alkalinity (r

1
= 0.407. 

p<.05) in Deepor heel. Silicate also exhibited positive relationship with sodium (r
1
= 

0.64~, P', .01: r, c 0 -l-7-L p< .:\~) iii (}h;lf<\j:HJ h..:cl. Lh•th the bct:b C•'rrohnr~ltcd tht: 
relationships with the reports nCSharma ar:d I lu~:sain ( 1999) lhJm th•.: state ofAssdnl. 

BOD fluctuated between 0.6-4.8 mg/1 (2.09 ±0.9) at station I and bctwc:en 
0.4-5.1 mgil (2.8 i: 1.5) at station II in De~.;por O.,:d. BOD values ranged between 0 1-
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4.4 mg/1 (1.8 ±1.0) at station I and between 0.1-4.8 mg/1 (1.7 ±1.1) at swtion 11 in 
Ghorajan bcel. However. BOD regi-;tcred Jin:...-1 correlation with dissohed n:xygc·n 
(r)= 0.424, p<.OS) and calcium (r (. 0.529, JY-.0 l; rt 0.483, p<-.05) in Dcepor bee!. 
0~ the contrary, Ghorajan bee! depicted direct relationships with dissolved oxygen 
(r,= 0.466,p<.05; c~= 0.462,p<.05) and calcium (r,= 0.442.p<.05: r2= 0.514, p<.O I) 

indicating positive relationship among them and also exhibited significant inverse 
correlation with transparency (r

1
= -0.492, p<.05; r

2
= -0.459, p<.05). In the present 

study, Deepor bee! and Ghorajan beet did not cross the polluted range ofBOD (lower 

level 6 mg/1). 

The concentration of this alkaline earth metal ranged bel\vcen 12.4-31.0 
mg/1 ( 19.6 ±4.7) at station I and between 11.1-28.0 mg/1 ( 18.8 ±4.2) at station I[ in 
Decpor bed. llo\\ C\ cr. sodium f1 uctuatcd hcl\\ een 6.1-27.0 111):'J 1 ( 1 S.h : ".4 i at ' 1:l­

tion I and hct\\ccn 7.J-2ti.O mg/l ( 19.9 J5.4) al station II in Ghorajan bccl. It cxillh­
ited significant inverse correlation with specific conductivity (r,= -0.64, p<.O l ) and 
pH (r,= -0.428 p<.05) and BOD (r,= -0.446 p<.05) at station I in Deepor beeL which 
did not depict the identical trend with the records of Ghorajan becl. llovvevcr. so­
dium exhibited significant positive relationships with transparency (r, o 0.587 .fY .0 l i 
and silicate (r1= 0.474,p<.05) at station I in Deepor beel and at station II in Ghorajan 
bee! respectively. The minimum values ofDeepor heel were apparently higher than 
that of Ghorajan bee!. On the other hand, the mean values of both the beels were 
lower than the earlier report of t1oodplain lakes of Assam (Sharma and Hussain, 
2001) and apparently higher than the lakes of high altitude (Zutshi and Vass, 1978). 

The present observations showed a wide range of fluctuations in the potas­
sium content of the water, i.e. between 3.2-9.0 mg/1 (6.06 ± 1.6) at station L while 
station II exhibited 4.2-10.2 mg/1 (6.6 ±I .5) in Deepor heel. Ghorajan bee) depicted 
wide range of potassium n uctuations. h ranged between 3. 7-1 0.0 mg/l (6.4 1 1. 7) at 
:'tation I ::Jnd between 3.~-9 g mg/! {6.1 J i .7) at station ll. I! depicted signiliL'<llll 
inverse correlation with GOD (r

1
"" -0.46-:t.p<.OS) at station I Decpor beet. Th: mean 

values were observed to be higher than the report of other beels from the state of 
Assam (Sharma and Hussain. 200 l ). On the other hand. the values of potassium of 
both the sampled iloodpiain iakes were apparently higher than the \alucs of high 
altitude lakes, which compared with the results of Dal lake, Srinagar (Lutshi and 
Vass, 1978). 

2. BIOTIC FACTORS: 

A. BIODIVERSITY OF ZOOPLANKTON 

Seasonal variations for the study of biodiversity of zooplankton were ob­
served in tour heels. namely Siligurijar., Fingua, Deepor and Ghorajan bee!. The 
;oop!anktontaxocncnosi:-; n!'thc sampled hc,:ls included two m::1jnr group;-; namely. 
Rotifera and Cbdoccra. Spec11.:s richness ofz:ooplankton ranged betv"cl.'n 4()-M) spe­
cies in Siligurijan beel. Species richness of Rotifera iluctuateJ between 30-50 spe­
cies in this bee!. A total of 104 zooplankton taxa were identified from Siligurijan 
heel out of which 7?. species of R;.Jlif.:w and ]2 ·>pccics of Cladocerv. Species rich­
ness of zooplankton vari.:ci bl'I\\Ccn .5LJ-gu. the •11:1\imum was ohserved during au-
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tumn and the minimum during the monsoon season in Fingua bee!. Species richness 
of Rotifera fluctuated between 35-57 in this beel. A total of 105 zooplankton taxa 
were identified from this heel. 75 species of Rotifera and 30 species of Cbdocera 
\\t~r~ idcniifl~,"d dPri!!_U th~· '1 1 ~· l:.,_:~·lnd 1 ~1 ~ /--.-'ophnlk;\)n l~l'·a \\·ere !.:!'-_·n1it~,"(~ t!·c'~Y~ 

DeL·por h~L·i. uul u~\\llicil !<:u,!Jl-,;, rq.!_L,kic . .J 6/ :'p~cics aud 3) SJX:cic:, oi"ClaJocct<t. 
On the olher band. Ghorajan bee! rcgislercd a wtal of 120 taxa, 86 species belonging 
to Rotifera and 34 species belonging to Cladocera during the study period. \Vhich 
apparently higher in comparison to lhc lCIYlrts of subtropical lakes from 1his rc;2,inn 
(Sharnla. F.l9)) and abo 111lodpl<lin lakes ol' 1\ssam. i ecanidac and Brachionidac 
together, comprised a notable component ofrotifer biodiversity in the sampled beels. 
ln the present investigation. Siligurijan bee! registered 72 species ofRotifera. out of 
which 18 species belonging to Lecanidac family followed by 1 7 species to 
Brachionidae. On the other hand, Fingua registered 75 species ofRotifera, a total of 
20 species belonging to Lecanidae family, while 17 species belonging to Brachionidae. 
Rotifera accounted for 69.2% of total zooplankton richness in Siligurijan bee! and 
71.4% in Fingua bee!. Lecanidae (24 species) and Brachionidae (1 9 species) to­
gether, comprised a notable component of rotifer biodiversity in Deepor bee!. In the 
present study. Ghon~jan bee! registered 86 species of Rotifera. out of which 24 spe­
cies belonging tO Lccanidae rami!~, l!lllov.ed by 19 species belonging to Brachinnidac. 
<)specie::; belonging to ColurdliJac. 7 species bdonging to Trichoccrcidac. The pro­
portion of widdy distributed Lt::cune amounts to 25% of the total rotiters in Siligurijan. 
on the other hand. 26.7% in fingua bee!. This is apparently higher than the result of 
Samuajan bee! of upper Assam (Sharnta and Hussain. 2001) hut the distribution 
percentages of Lecune arc definitely lower than the reports oC Deepor (27.6(~;.) <md 
Ghorajan bee! (27.9%). Among the rotifers, Brachionus mirabifis, Lecane 
thienemanni, Lecane ohioensis, Lecane decipiens. L. inopinata, L. crepida, Filinia 
camascela, and Trocho:,phaera aequatorialis were totally absent in Siligurijan bee! 
during the study period. On the other hand, Keratella tropica, Beauchampiella 
eudactylota, Lecane pyriformis. Lecane decipiens and L. inopinata were also not 
registered in Fingua bee!. The rotifer fauna exhibited dominance of monogonont 
taxa. Five eurotatorian families namely Lecanidae> Brachionidae> Colurellidae> 
Trichocercidae included 68.9% of the total rotifers in Deepor beel, 68.6% in Ghorajan 
bee!. 68.1% in Siligurijan heel and 68% in Fingua heeL the spectrum of dominance 
apparently agn.::cd with Lilt· report of Sharma ( 1996 ). 

The other dominant group Cladoct:ra cxhibitt:d the ranges of spl:~o:iet> rich­
ness 16-25 in Siligurijan bee!. Maximum species richness was observed during win­
ter and the minimum during monsoon st·ason. Cladocera depicted the ranges oi' spe­
cies richness 20-24 in Fingua heel. A total of 32 species documented frorr1 Si I igurijan 
beel, while Fingua beel registered 30 species. The number of both the beels was 
lower as compared to reports ofDeepor and Ghorajan beeL which registered 35 and 
34 species respectively. Bosmina longirostri.\·, Biapertura karua, ttfoina micrura, 
Scapholeberis kingi contributed to maximum richness in Siligurijan beel, on the 
other hand, Bosmina longirostris recorded maximum during monsoon season in the 
sampled beels and Biapertura karua and Chydorus .\phaericus were found to be 
common in Fingua bee!. The cladocerans comprised subdominant component of 
zooplankton in the sampled beels. 
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Percentage simi!:wit:, 11f Roti1\::·:\ ,,r Dccpnr and (1boraj0n bed e'<.hibill'd 
ranees 24.2-84. 7°1o in the first \Car ·with hi~rhc"l hel\veen l kccmbcr 0nci January and 
lO\;est between April and Jm~e. while it ;howed ranges 32.7-71.1% in the second 
year with highest between January and June and lowest between February and May. 
Jn Deepor and Ghorajan bee!, only instam:e of higher community similarity (more 
than 80%) ofrotifera was observed between December and January (84.7%) in the 
first year. 

B. SYNECOLOGY OF ZOOPLANKTON 

(I) NET PLANKTON: 

Net plankton in Dccpur and Ghorajan bcel appeared to be din:rsilicd. llighcr 
species richness was observed in both the beels. Recorded 208 species including 
149 species ofzooplankton and 59 species of phytoplankton in Deepor heeL on the 
other hand. a total ol' 202 species were recorded in Ghorajan bccl out or vvhich 14 7 
zooplankton species and 55 phytoplankton species at all. Zooplankton comprised an 
important component and constituted dominant group to the planktonic communi­
ties in both the beels. This dominant group, on the other hand, included six major 
groups namely, Rotifera, Cladocera, Copepoda, Rhizopoda, Ostracoda and 
Conchostraca. Species richness in both the beels was higher than the reports of Sharma 
(1995), Sharma and Hussain ( 1999) and Sharma (200 1 ). The population density of 
net plankton at station I ranged between 4 75-969 ind/1 (703.0 ± 124.0) and 431-1036 
ind/1 (618.0 ±147.0) at station II in Deepor heel. The quantitative abundance ofnet 
plankton in Ghorajan bee\ fluctuated betvveen 414-1134 ind/1 (647.0 ± 179.0) at sta­

r inn l and ~~ JS-804 i nd!J f 52~. 0 t l ~0. 0) :11 :--:LJl ion l J l n the lJn::sL'ni i m e:..;t i l'~l1 1 nns. Ill'! 
~· 

plankton densities \verc signi ticantly influenced h:. phytoplankton (r :'-- 0.6]6.fJ' .0!: 
r2= 0.878,p<.001 ), Chlorophyta(r

1
= 0.619,p<.Ol; r

2
= 0.798, p<.OOl), Bacillariophyta 

(r1= 0.598 .. p<.Ol: r,= 0.736, p<.OOl) and also showed significant con-elation with 
zooplankton ( r 1 cc 0.50 L p ~.05: r

2
=- 0.584. p<.O I) and Rotikra (r

1
= 0.456. p< .05: r, 

0.56, p<.O l) in Deepor bed, thereby, exhibited contributory role in the population. 
Further, it exhibited significant direct correlation with phosphate (r

2 
= 0.423. p<.05) 

in this bee! indicating positive relationship between them. In addition, net plankton 
showed positive correlation with phytoplankton (r

1
= 0.759,p<.001; r

2
= 0.62\,p<.O 1 ), 

Chlorophyta (r1= 0.746. p<.OI; r
2
= 0.526, p<.Ol ), Bacillariophyta (r

1
= 0.315, r

2
= 

0.644, p<.OOI ), zooplankton (r
1
= 0.647, p<.OOI; r

2
= 0.76,p<.OO 1) and Rotifera (r

1
= 

0.474,p<.05; r2= 0.751,p<.01) in Ghorajan beel indicating interdependence among 
the attributes. On the other hand, it showed significant positive relationships with 
specific conductivity (r

1
= 0.423. p<.05). total alkalinity (r

1
= 0.596, p<.O I: r ,= 0.416. 

p ·.05). calcium (r
1

- O.·l')9 ji<.O:' ). plHbphak ( :· tJ.517. p<.O l: r, · OA:i:.:. p .u:i) 
and silicatl' (r 1= 0.476. p<-.05 ). The multiple regression indicated that si:..tccn ceo­
logical variables together accounted tor 69.6% (station I) and 72.3% (station II) of 
variations of n~t plankton indicating importance of combined influence of various 
f~1ctors in Decpor bccl while it ~1ccountcJ fi1r 8?.2"'b at station I and 77.W~/o at statiPn 
11 in (ihorajan bccl. 
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(II) ZOOPLANKTON; 

The zooplankton taxocoenosis of both the beels included six major groups 
namely. Rotifera. Cladocera. Copepoda. Rhizopoda. Ostracoda and Conchostraca. 
149 zooplankton taxa were identified from Deepor beeL which included 149 species 
at station I and 147 species at station II, on the other hand, Ghorajan bee! registered 
a total of 14 7 taxa, indicated 14 7 species at station I and 146 species at station II 
during the study period, which apparently higher compared to the reports of Sharma, 
1995 and also floodplain lakes of Assam. Of these, Rotifera registered 88 species at 
station I and 87 species at station II with spectrum of dominance as Rotifera > 
Claclocera with ..J.R srecies (st.!)' 4::1 SJWCies (st.!l) and 12 species (st. I)> Rhiznpocb 

j 1 spcci~s (:)L 11) ~ ( npLp~HJa (,3 Spl.'C1~.:> ~;i bl)ih th~ Statitd1S) ();-;U4JCOLi~~ \~) 

species at both the <.:tat ions) •··· Concho<:>lraca ( 1 species at both the stations) in DcL'J1Pr 
heel. On the other hand, Ghorajan beel registered 87 species at both stations ofRotifera 
with spectrum of dominance as Rotifera > Cladocera ( 42 species at station L 42 
species at station II)> Rhizopoda ( 12 spec1cs at station I. I I species at station !I) -
Copepoda (3 species at both the stations)> Ostracoda (2 species at both the stations) 
> Conchostraca (1 species at both the stations). 

Zooplankton comprised an important component, which ranged between 
172-565 (361.0 ± 1 03.0) at station I and 146-382 (256.0 ± 71.0) at station II in Deepor 
beel and significantly influenced their monthly abundance (r

1
= 0.501, p<.05; r

2
= 

0.584, p<.Ol ). On the contrary, Ghorajan beel exhibited 133-487 (327.0 ± 117.0) at 
station I and 152-464 (300.0 ± 1 02.0) at station II and also positively con-elated with 
net plankton (r

1
= 0.647. p<.Ol: c= 0.76. p<.001 ). The observed densities were also 

higher than in the 1loodp1ain lakes of Bihar (Rai and Dutta Munshi. lPc cit.: Sanicr 
<md Sharma. Inc cit.i. K;~shmir (!<inn. ]9K/} and Wc~t Bengal (V~i~-; l'J)NL /\l'-'1''· 

lank ton exhibited sig11i lie ant pnsi tivc emTclation with Roti fera (r,-= 0.843. V' .00;: 
r2= 0. 787. p<.001 ), Cladocera (r

1
= 0.818, p<.001; r,= 0.892. p<.OOl ). Copepoda (r,o"' 

0.427. p<.05). Rhizopoda (r,= 0.597. p<.Ol: c= 0.762. p<.OOI) and Ostracoda (r
1 

co 

0.44_3. p<.05) in Dccpor heel indicating interdependence anwng the <itlribuks. On 
the other hand. zooplankton exhibited significant positive relationships with mag­
nesium (r 1= 0.423. p<.05) at station I and inversely con-elated \Vith water tempera­
ture (r 1= -0.465. p<.05) at station I in this heel, th~reby. exhibited relatively low 
temperature is favourable for zooplankton production. ANOVA showed no signifi­
cant differences between the months (F

11 
)' = 2.413, p>.001) as well as between the 

stations (F
1
_

23 
= 4.673, p>.OOl) in first and second year (F

11
_

23 
= 0.036, p>.OOI be­

tween months; F1_ 23 = 0.004, p>.OOI between stations) in Deepor beel. However. 
ANOVA showed significant differences between the months (F

1123 
= 4.35, p>.OOJ) 

as well as between the stations (F
1 2

, = 6.69. p>.001) in first and in second year. it 
ex hihitcd signifil~<mt di f'f\.:rcnccs hc1\\CCn the months ( F 

1
, ,, == 1 0.24. p·> .001) and no 

Sl;!i1iiicanl dilkr,:nc,:-; bet\\,_.,,,, th·. '>U.:•,liJ:; \I 
1 

, 0. i 98. p·>.001) in C!Jorapn bcci. 
The present observation rcgistl'rcd imersc rorrclntion hct\\ccn 7(10plankton \S. trans­
parency (r

1
= -0.513. p<.OI) in Ghorajan heel. It exhibited significant positive corre­

lation \vith Rotifera (r
1
= 0.95R. p<.OOl: c= O.<J.:n. p<.OOl). Cladocera (r,~ 0.919. 

JF.OOJ: r,c.~ 0.808. p<.OOl ;. Copepoda (r ~ O.i-\';(i. ;)<.00!: r: 0.)99. jr-.0 l )l. 

Rhizopoda {r
1
= 0.4 72. p<-.05: r

2
c-c 0.576. p<.O l) and Ostracoda (,r

1
c- 0.439, p<.05) in 
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this beel. The correlation revealed that the abundance of zooplankton is chiefly de­
pendent on its major groups i.e. Rotifera. Cladocera. Copepoda and Rhi7opoda. On 

(r!= 0.524. p<.\J I: r c .. os~;-;, I' .. \) I). phOSj'hatc U,·" 0.-\.). v:.-..0): r.=· UA l.i. iJ''.\15 ). 

BOD (r,= 0.6l2.p<.Oi), specitic conductivity (r
2
= U.428,p<.05), total hardness {r/= 

0.525.p<.OI). calcium (r,= 0.472.p<.05). magnesium (r,= 0.419.p<.05) and phos­
phate (r,= 0.41 :i. JY'.fl") in this heel. ,\lk<.dinit'. and pH are otten found ;•s variahks 
predicting the zooplankton community composition. based on data li·om a large num­
ber of different water bodies (Berzins & Pejler, 1987). Zooplankton positively corre­
lated with total alkalinity (r,= 0.524,p<.OI; r,= 0.558, p<.Ol) in Ghorajan bee!. 

During the present study, zooplankton communities depicted higher spe­
cies diversity computed vide Shannan's index and ranged between 2.532-3.634 (3.264 
±0.3) and 2.215-3.869 (3.234 ±0.35) at station I and II respectively in Deepor beel. 
Similarly, Menhinick's index varied with their narrow ranges and higher mean val­
ues i.e. between 2.003-3.977 (3.316 ±0.5) at station I and 2.092-4.373 (3.372 ±0.6) 
at station II. On the other hand. Ghorajan heel indicated relatively higher species 
diversity anwng the st<.1tions and il ranged bct\vecn 3.007-~.9/R (L1)8 1 0.2) l a1 

station I and 2.943-~.784 (3.344 ±0.22) at station II using Shannan·s index and it 
fluctuated between 3.015-4.536 (3.525 ±0.4) at station I and 2.919-4.002 (3.348 
±0.3) using Menhinick's index. Mean values of species diversity in both the beets 
exhibited almost identical and the recorded zooplankton diversity was higher than 
the repmis of Sharma ( 199~ ). Sharma and Hussain ( 1999). \Vans welt (200 1) and 
Sharma and Lyngdoh (2004 ). 

Zooplankton dominance (vide Berger-Parker's index) at both the stations 
was generally low and ranged between 0.069-0.236 (0.168 ±0.04) and 0.085-0.284 
(0.163 ±0.04) at station I and II respectively. Dominance of zooplankton fluctuated 
between 0.123-0.251 (0.184 ±0.03) at station I and 0.135-0.297 (0.197 ±0.03) at 
station II in Ghorajan beel. It registered peak in March and minima in July in the 
second year at station I, while station II exhibited maxima in September and minima 
in August in the first year. The present study showed relatively low overall domi­
nance due to !'ewer quantitatively importan1 species. Mean values indicated lo'vv domi­
nance in both the becL wlJich hwadly C1)incidcd \\ith the findings PI !lw bcch of 
upper Assam reported by Sharma and i lussain (200 I 

Evenness (F 1) indicated high equitahility of zooplankton and tluctuated with 

narrow ranges i.e. bct'vveen 0.853-0.956 (0.891 ±0.03) at station I and 0.876-0.984 

(0.939 ±0.03) at station II in Dccpor heel. On the other hand, evenness of Ghorajan 

bee! showed ranges 0.895-0.976 (0.924 ±0.02) at station I and 0.886-0.987 (0.927 

±0.02) at station II. However, zooplankton evenness did not depict significant monthly 

variations and exhibited almost identical annual ranges between the beels. Further, 

high evenness at all the stations in the beels indicated greater equitability of species 

abundance in the community, which concurred with the report of Washington ( 1984 ). 

The mean value of station I in Deepor bee] exhibited marginally lower than that of 

other stations of the sampled beels. The multiple regression indicated that sixteen 

abiotic factors ac~.:ounted for 90.Q% (station[) and 81.5% (station H) of variations of 
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zooplankton indicating importance of combined influence of various factors in Deepor 
bee!, while Ghorajan heel stated 71.5% and 92.2% at station I and station II respec­

tively. 

Rotifera accounted for the highest share of the abundance of zooplankton. 
The present study did not depict any definite periodicity of overall rotifer abundance 
or of individual species. In general, a greater number of taxa were recorded in the 
sampled beels but numerical abundances were considerably lower. A total of 88 and 
87 species at both the stations ofDeepor bee! and 87 species in Ghorajan bee! repre­
sented it. The documented 88 rotifer species from both the beels accounted for 75.86% 
of the total reported rotifers from the floodplain lakes of Assam ( 116 reported spe­
cies), 60.27% of the total reported rotifers from the N.E. India (146 reported species) 
and only 26.35% ofthe total rotifers from whole of the country (334 reported spe­
cies). Lecanidae and Brachionidae were the dominant families of Rotifera in the 
sampled beels. The rotifer fauna exhibited dominance of monogonont taxa. Five 
eurotatorian families namely Lecanidae> Brachionidae> Colurellidae> Trichocercidae 
included 66.6% of the total rotifers, the spectrum of dominance apparently agreed 
with the report of Sharma ( 1996). Various non-planktonic taxa of the Epiphanida:.:!, 
Trichotridae, Synchaetidae, Dicranophoridae and Floscularidae were poorly observed. 
Lecanidae (24 species at both the stations) and Brachionidae ( 19 species at both the 
stations) together, comprised a notable component ofrotifer biodiversity in Deepor 
beel. In the present study, Ghorajan beel registered 87 species ofRotifera at both the 
stations, out of which 24 species belonging to Lecanidae family followed by 19 

species belonging to Brachionidae, 9 species belonging to Colurellidae, 6 species 
belonging to Trichocercidae. This is apparently higher than the report of Samuajan 
beel of upper Assam (Sharma and Hussain, 2001 ). The predominance of Lecane 
species is in agreement with reports on the rotifer fauna of other tropical floodplain 
lakes (e.g. Africa: Segers et al., 1993c; Asia: Segers, 1994: South America: Jose De 
Paggi, 1993). 

Altogether 24 species belonging to Lecanidae family documented from both 
the beels, which accounted 52.17% of the total recorded Lecane species from N.E. 
India (reported 46 species), 75% of Sri Lanka (reported 32 species) and 51.06% of 
Thailand (reported 47 species). On the other hand, Lecanidae accounted for 27.3% 
of total rotifer richness in Deepor beel and 27.6% in Ghorajan beel, hence, broadly 
corresponded with its contribution (26.9%) in the floodplain lakes of upper Assam 
(Sharma, 2000) and also (28.5%) in tropical floodplain lakes of the river Niger, 
Africa (Segers eta!. 1993). As a result of this study, a total of 19 species belonging 
to Brachionidae documented from both the heels, which accounted for 82.61% of 
the total ofN.E. India (23 reported species). Most species of Brachionus, reported 
from India, are pantropical or cosmopolitan forms of alkaline waters. However, both 
the heels registered 12 species belonging to genus Brachionus, which accounted for 
85.71% of the total reported species from N .E. India ( 14 reported species). Rotifera 
ranged between 94-265 ind/1 (183.5 ±55.1) at station I and 62-187 ind/1 (117.0 ±37.0) 
at station II in Deepor beel. The dominant component contributed significantly to 
net plankton (q = 0.456,p<.05; r2= 0.560.p<.Ol) and Zooplankton production (q = 
0.843, p<.OOl; r2= 0.787, p<.OOI) in this heel. On the other hand, Ghorajan bee! 
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registered Rotifera abundance 56-245 (167.0 ±60.0) at station I and 92-267 ind/1, 
(159.0 ±56.0) at station II, which contributed significantly to net plankton (q = 0.474, 
p<.05; r2= 0.751,p<.001) and zooplankton (q= 0.958,p<.001; r2= 0.933,p<.001) 
in Ghorajan beel. The Rotifera abundance is apparently higher than the reports of 
Lahon (1983), Kar (1984), Yadava et al. (1987), Baruah et al. (1993), Sinha et al. 
(1994) and Sharma and Hussain (2001 ). 

Deepor bee! registered species diversity of Rotifera using Shannon's index 
was 2.528-3.594 (3.208 ±0.3) at station I and 2.585-3.657 (3.224 ±0.25) at station 11 
exhibiting narrow range. While using Menhinick 's index it ranged between 1.61 7-
3.899 (3.117 ±0.6) at station I and between 1.94-4.545 (3.346 ±0.7) at station II, 
which showed wide range. Ghorajan beel exhibited species diversity of rotifers us­
ing Shannon's index 2.&51-3.679 (3.301 ±0.2) at station land 2.647-3.62& (3.194 
±0.26) at station II. While using Menhinick's index it ranged between 2.091-4.796 
(3.319 ±0.8) at station I and between 1.909-3.992 (2.979 ±0.5) at station II. The 
species diversity of both the beels concurred with the report of Samuajan beel by 
Sharma and Hussain, 2001. During the course of study, Berger-parker's index of 
dominance registered 0.075-0.206 (0.124 ±0.04) at station I and 0.071-0.183 (0.114 
±0.03) at station II in Deepor beel. On the other hand, Berger-Parker index of domi­
nance ranged between 0.08-0.208 (0.124 ±0.04) at station I and 0.068-0.326 (0.125 
±0.06) at station II in Ghorajan beel. The present study showed relatively low over­
all dominance due to fewer quantitatively important species and apparently agreed 
with the results of some floodplain lakes of Assam reported by Sharma and Hussain 
(2001). 

During the whole study period, evenness of rotifers using E
1 

ranged be­
tween 0.81-0.919 (0.867 ±0.03) at station I and 0.864-0.947 (0.911 ±0.02) at station 
II ofDeepor beel. Ghorajan beel exhibited evenness using E

1 
ranged between 0.853-

0.969 (0.894 ±0.02) at station I and 0.855-0.925 (0.892 ±0.027) at station II. 

In the present investigations, cladocerans comprised subdominant compo­
nent of zooplankton in Deepor beel. The quantitative abundance of Cladocera ranged 
between 29-195 ind/1 (105.0 ±43.0 ind/1) at station I ofDeepor beel, while station II 
recorded 44-134 ind/1 (82.0 ±28.0 ind/1). A total of 48 species at station I and 43 
species at station II belonging to 6 families were identified during the study period in 
Deepor beel. Out of 48 species 52.1% at station I and 58.1% at station II belonging 
to Chydoridae family. The quantitative abundance of cladocera ranged between 4 7-
160 ind/1 (99.4 ±34.3 ind/1) at station I of Ghorajan bee!, while station II recorded 
28-155 ind/1 (81.1 ±28.8 ind/1). The recorded abundance is higher than the reports of 
Khan (1987), Sinha et al. (1994 ), Sanjer and Sharma (1995) and Sharma and Hussain 
(200 1 ). On the other hand, Ghorajan beel registered 42 species at both the stations of 
which 25 species belonging to Chydoridae family (59.5% of total Cladocera). The 
figures from both the beels were apparently higher than the findings of Sharma ( 1985) 
from West Bengal. The Cladocera comprised an important component 31.2% at sta­
tion I and 29.3% at station II of zooplankton in Deepor beel. On the other hand, 
Ghoranjan beel exhibited 28.6% at station I and 28.8% at station II of the total re­
corded zooplankton. Deepor beel registered species diversity of Cladocera using 
Shannon's index were 2.151-3.178 (2.803 ±0.3) at station I and 2.164-3.251 (2.828 
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±0.2) at station II; while using Menhinick' index ranged between 1.414-3.549 (2.414 
±0.5) at station I and 1.51-3.81 (2.519 ±0.6) at station II. In the present study, Ghorajan 
beel recorded species diversity of Cladocera using Shannon's index were 2.468-
3.201 (2.851 ±0.2) at station I and station II exhibited 2.231-3.128 (2.743 ±0.24); 
while using Menhinick' index ranged between 1.811-3.444 (2.419 ±0.5) at station I 
and 1.395-3.618 (2.372 ±0.5) at station II depicting wide range. Berger-Parker's 
index of dominance in Deepor beel indicated 0.08-0.25 (0.147 ±0.04) at station I 
and 0.091-0.243 (0.161 ±0.04) at station. During the whole study period, Berger­
Parker's index of dominance in Ghorajan beel recorded 0.08-0.25 (0.147 ±0.04) at 
station I and 0.091-0.243 (0.161 ±0.04) at station II. The present study showed rela­
tively low overall dominance due to fewer quantitatively important species. In this 
investigation, evenness index (E

1
) reflected 0.836-0.975 (0.895 ±0.03) at station I 

and 0.733-0.951 (0.913 ±0.05) at station II in Deepor beel. Evenness reflected maxi­
mum value during April in the first year and minimum value was noticed during 
January in the first year at station I and station II exhibited maxima during August in 
the first year and minima during October in the first year. However, evenness re­
corded 0.844 -0.963 (0.909 ±0.03) at station I and 0.84 -0.955 (0.914 ±0.029) at 
station II in Ghorajan beel. In general, evenness registered inverse relationship with 
dominance. Coefficient correlation of water temperature (r

1 
= -0.691, p<.OO 1) showed 

significant inverse relationship with Cladocera in Deepor beel, thereby, exhibited 
low temperature for their growth of population. On the other hand, it depicted direct 
correlation with total alkalinity (r

1
= 0.478, p<.05), total hardness (r1= 0.437, p<.05), 

magnesium (r
1
= 0.495, p<.05) and BOD (r

1
= 0.562. p<.Ol) in Ghorajan bee!. Corre­

lation between biotic factors revealed that Cladocera and phytoplankton (r
1
= -0.523, 

p<.O 1) were inversely correlated but positively correlated with zooplankton (r
1 
= 0.818, 

p<.OO 1; r2 = 0.892, p<.OO 1) in Deepor beel, while the same relationships were no­
ticed with zooplankton (r

1
= 0.919, p<.001; r

2
= 0.808, p<.OOl) in Ghorajan beel indi­

cating interdependence between them. 

Meso cyclops sp., Helio diaptomus sp. and Nauplius larvae were the only 
representatives of this group at both the sampled beels. Copepoda registered rela­
tively low qualitative diversity in Deepor beel. Diversity of this group in this bee! 
though low, abundance among zooplankton population was quite high especial!y 
during summer months. It formed quantitatively most important group and ranged 
between 10-122 ind/1 ( 40.0 ±26.0); but did not depict any definite monthly pattern at 
station I, while station II recorded 7-77 ind/1 (27.0 ±16.0) in Deepor beel. Maximum 
and minimum abundance were observed during July in the second year (122 ind/1) 
and during October in the first year (1 0 ind/l) at station I in Deepor beel. A peak of 
nauplii was observed during April and May at both the stations, indicating a repn'­
ductive increment. On the contrary, Copepoda was represented by three species at 
both the stations in Ghorajan beel. The population density of Copepoda ranged be­
tween 6-81 ind/1 (35.0 ±22.0); but did not depict any definite monthly pattern at 
station I, on the other hand station II recorded 4-93 ind/1 (34.0 ±25.0). In addition, 
the density of copepod corresponded with higher concentrations in a number of abi­
otic factors. Positive relationships with total alkalinity (r

1
= 0.418, p<.05; r

2
= 0.427, 

p<.05) and BOD (r1= 0.571, p<.Ol; r
2
= 0.423, p<.05) in Ghorajan beel. Among the 

biotic factors, copepod exhibited a distinct influence on zooplankton (r
1
= 0.427, 

p<.05) and net plankton (r
1
= 0.463, p<.05) in Deepor beel, while it showed positive 
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relationships with zooplankton (r
1
= 0.859, p<.OOl; r2= 0.599, p<.Ol) and net plank­

ton (r
1
= 0.698, p<.OOl; r

2
= 0.445, p<.05) in Ghorajan beel. 

The Rhizopoda formed the third qualitative important group in both the 
heels. The population density of this group, however, ranged between 5-43 ind/1 
(14.2 ± 11.1) at station I and 5-42 ind/1 (22.4 ± 12.5) at station II in Deepor beel. On 
the contrary, Ghorajan beel showed between 4-47 ind/1 (1 0.8 ±9.4) at station I and 4-
70 ind/l (21.8 ±16.3) at station II. The mean values ofDeepor beel·were marginally 
higher than that of Ghorajan beel. On the other hand, the mean values of both the 
heels established definitely higher values than the reports ofSamuajan bee! of Assam 
by Sharma and Hussain (200 1 ). The Rhizopoda were represented by 12 species at 
both the. sampled heels This group registered significant direct correlations with 
specific conductivity (r

1
=0.493, p<.05), total alkalinity (r1=0.452, p<.05) and total 

hardness (r
1 
= 0.514, p<.O 1; r

2 
= 0.485, p<.05) in Ghorajan heel, which agreed with 

the results of Sharma and Hussain (200 1 ). Rhizopoda depicted direct correlations 
with net plankton (r

1
= 0.417, p<.05), zooplankton (r

1
= 0.597, p<.Ol; r2= 0.762, 

p<.001), Rotifera (r
1
= 0.426, p<.05; r

2
= 0.668, p<.Ol), Cladocera (r2= 0.513, p<.Ol) 

and Copepoda (r
1
= 0.558, p<.01) in Deepor beel indicating interdependence among 

them. Similarly, it also shared direct correlations with net plankton (r1= 0.572, p<.01; 
r

2
= 0.546, p<.01), zooplankton (r

1
= 0.472, p<.05; r

2
= 0.576, p<.Ol), Rotifera (r2= 

0.627, p<.Ol), Cladocera (r
1
= 0.427, p<.05) and Copepoda (r

1
= 0.468, p<.05) in 

Ghorajan beel. Arcella discoides occurred throughout the study period and mainly 
contributed to their maximum density in both the sampled heels, which agreed \\ith 
reports of Sharma and Hussain (2001). 

Two planktonic ostracods were occasionally very abundant. They were present 
most of the months dominated by Cypricercus sp. and Cypris sp. at both the stations 
in Deepor beel. Population density of Cypricercus sp. ranged between 0-33 ind/1 at 
station I and station II exhibited 0-14 ind/1, while Cypris sp. showed 0-7 ind/1 and 0-
6 ind/1 at station I and II respectively. On the other hand, Ghorajan bee! exhibited 
Ostracods dominated by the same species Cypricercus sp. and Cypris sp. at both the 
stations. Population density of Cypricercus sp. ranged between 0-16 ind/1 at station 
I and station II exhibited 0-6 ind/1, while Cypris sp. showed 0-8 ind/1 and 0-4 ind/1 at 
station I and II respectively. During the zooplankton peak they became less abundant 
perhaps due to competition by the large numbers of other herbivorous zooplankton. 
Ostracods depicted direct correlations with zooplankton (r

1
=0.443, p<.05) and 

Copepoda (r1=0.634, p<.Ol) in Deepor bee! indicating interdependence among the 
attributes. However. it depicted direct correlations with zooplankton (r

1
'=0.439, p<.05 ). 

Rotifera (r 1=0.427, p<.05) and Cladocera (r
1
=0.513, p<.05) in Ghorajan beel. 

Conchostraca sp. was found at both the stations in Deepor bee! in a very negligible 
quantity. 

(III) PHYTOPLANKTON: 

Phytoplankton taxa recorded in the present study of Deepor bee! belonged 
to five groups namely Chlorophyta, Bacillariophyta, Cyanophyta, Euglenophyta, 
Dinophyta and Chrysophyta. These, in turn, were represented by 59 species at sta-
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tion I and also the same number of species at station II. The species richness of 
phytoplankton fluctuated between 16-34 species (18.0 ±4.0) and 20-35 species (20.0 
±5 .0) at station I and II respectively. The maximum and minimum number of species 
were noticed in the month of June in the first year at station I and in November in the 
first year. The abundance of phytoplankton ranged between 219-682 ind/1 (342.0 
± 114.0) at station I and 221-654 ind/1 (362.0 ± 119.0) at station II of Deepor bee!. 
Phytoplankton of this bee] are represented by 55 species at station I and 54 species at 

station II in Ghorajan beel. In the present study. population density of phytoplankton 
in this beel fluctuated between 220-727 ind/1 (320.0 ± 136.0) at station I and 130-486 
ind/1 (222.0 ±84.0) at station II. However, station I exhibited 46.1-70.38% of net 
plankton, while station II showed 33.08-64.5% in Deepor beel. On the other hand, 
Ghorajan depicted 53.14-64.11% at station I and 38.8-60.44% at station II. Phy­
toplankton comprised a dominant composition of net plankton. This was also ascer­
tained by significant positive correlation with net plankton (r1=0.626,p<.Ol; r2=0.878. 
p<.OOl) in Deepor beel, while correlation analysis revealed that phytoplankton and 
net plankton were significantly correlated (r1=0.759, p<.OOl; r2=0.621, p<.Ol) in 
Ghorajan beel. Quantitative abundance of the sampled floodplain lakes is distinctly 
higher than the reports from reservoirs, which concurred with the report of Sharma, 
(1995). 

In the present observation. Chlorophyta were represented by 23 species at 
both the stations in Deepor beel, while Ghorajan bee! registered 21 species. 
Chlorophyta exhibited a positive and significant relationships with net plankton 
(r

1
=0.619, p<.OL r

2
=0.798. p<.OOl ), phytoplankton (r1=0.963, p<.OOl; r2=0.949, 

p<.OOI ), Bacillariophyta (r
1
=0.86l,p<.001; r

2
=0.793,p<.001), Cyanophyta (r1=0.697, 

p<.OOl; r
2
=0.787,p<.001), Chrysophyta (r

1
=0.704,p<.001) and specific conductiv­

ity (r
2 
=0.428, p<.05) indicating interdependence with each other. On the other hand, 

significant inverse correlation with Cladocera (r
1
=-0.4 77,p<.01) at station I in Deepor 

bee!. Similarly, it exhibited significant positive cotTelation with net plankton (r
1
=0.746, 

p<.OOI; r2=0.526, p<.Ol), phytoplankton (r
1
=0.982, p<.OOl; r2=0.962, p<.OOl ). 

Bacillariophyta (r1=0.633,p<.001; r
2
=0.924,p<.001 ), Cyanophyta (r

1
=0.912,p<.OO l; 

r2=0.696, p<.001 ), Chrysophyta (r
1
=0.505,p<.Ol; r

2
=0.603,p<.Ol) and total alkalin­

ity (r2=0.432, p<.05). This group showed inverse but insignificant impact of pH in 
Deepor beel but no specific trend was evident in Ghorajan beel. The Bacillariophy1a 
were represented by 20 and 19 species in Deepor and Ghorajan beel respectively. 
Bacillariophyta showed significant positive correlation with net plankton (r

1
=0.598. 

p<.Ol; r2=0.736. p<.OOl). phytoplankton (r
1
=0.70L p<.001; r

2
""0.892. p<.001 }. 

Chlorophyta (r 1=0.861, p<.OOl: r
2
=0.793.p<.001 ), Chrysophyta (r

1
=0.704, p<.OO 1 ), 

calcium (r
1
=0.419, p<.05) and BOD (r

2
=0.426, p<.05). On the other hand, signifi­

cant inverse correlation with Cladocera (r
1
=-0.552, p<.Ol) at station I in Deepor 

beel. This group registered significant positive correlation with phytoplankton 
(r1=0.674, p<.OOl; r

2
=0.938, p<.OOI), Chlorophyta (r

1
=0.633, p<.OOl; r

2
=0.924, 

p<.OOJ) and Chrysophyta (r
1
=0.546, p<.Ol; r"=0.652, p<.OOl) and significant in­

verse correlation with zooplankton (r1=-0.624, p<.Ol) at station I in Ghorajan bee! 
indicating negative impact on the population pattern. The Cyanophyta was repre­
sented by 8 and 7 taxa in Deepor and Ghorajan beel respectively. Cyanophyta showed 
significant positive correlation with phytoplankton (r

1
=0.782, p<.OOl; r

2
=0.907, 

p<.OOI), Chlorophyta (r
1
=0.697,p<.001; r

2
=0.787,p<.001), Chrysophyta (r

1
=0.516, 

148 



p<.01 ), transparency (r,=0.462, p<.05), specific conductivity (r2=0.409, p<.05) and 
BOD (r

1
=0.454,p<.05): On the other hand, significant inverse correlation with zoop­

lankton (r
1
=-0.545, p<.Ol), Cladocera (r

1
=-0.488, p<.05), magnesium (r1=-0.416, 

p<.05) and silicate (r
1
=-0.439,p<.05) at station I in Deepor heel. However, Cyanophyta 

exhibited significant positive correlation with net plankton (r1=0.717. p<.OOl: 
r,=0.508, p<.Ol ). phytoplankton (r

1
=0.949, p<.OOl: r

2
=0.820, p<.OOl ), Chlorophyta 

(~ 1=0.912,p<.001; r2
=0.696.p<.OO 1 ), Chrysophyta (r

1
=0.416,p<.05; rtc0.604,p<.O I) 

and calcium (r
2
=0.411, p<.05) in Ghorajan beel. In the present investigation, 

Euglenophyta was qualitatively less important and poorly represented by only 3 spe­
cies in Deepor and Ghorajan beel. This group exhibited positive correlation with 
specific conductivity (r

1
=0.431, p<.05) in Ghorajan beel. Euglenophyta showed sig­

nificant positive correlation with net plankton (r2=0.609, p<.01), phytoplankton 
(r

1
=0.802, p<.OOI: r

2
=0.695, p<.001), Chlorophyta (r1=0.738, p<.OOl; r2=0.58l, 

p<.Ol ), Cyanophyta (r
1
=0.553,p<.01; r

2
=0.645,p<.OOl) and Chrysophyta (r 1=0.606, 

p<.01) in Deepor beel and significant inverse correlation with Cladocera (r1=-0.619, 
p<.Ol) at station I in this beel. On the contrary, it showed significant positive corre­
lation with net plankton (r

1
=0.599, p<.01), phytoplankton (r 1=0.678, p<.OOl), 

Chlorophyta (r
1
=0.631 ,p<.001), Cyanophyta (r

1
=0.589,p<.Ol), Rhizopoda (r1=0.672, 

p<.OOl), specific conductivity (r
1
=0.431,p<.05) and phosphate (r1=0.595,p<.Ol) at 

station I in Ghorajan beel. The Dinophyta were represented only by some motile 
algae Gonyaulax sp .. Peridinium sp. and Ceratium sp. in both the sampled beels. It 
showed significant positive correlation with net plankton (r1=0.622.p<.OJ: r2=0.499. 
p<.OS), phytoplankton (r,=0.442, p<.OS; r

2
=0.4I4, p<.05), Chlorophyta (r1=0.42L 

p<.05) and Cyanophyta (r
2
=0.409,p<.05) in Deepor beel, while it exhibited signifi­

cant inverse relationship with specific conductivity (r
1
=-0.431 ,p<.05) at station I in 

this beel.On the other hand, it showed significant positive correlation with net plank­
ton (r2=0.508, p<.Ol), phytoplankton (r2=0.665, p<.001), Chlorophyta (r2=0.542, 
p<.01), Bacillariophyta (r

2
=0.514,p<.Ol), Cyanophyta (r

2
=0.498,p<.05), Rhizopoda 

(r,=0.468,p<.05), free carbon dioxide (r
1
=0.457,p<.05) and total alkalinity (r

1
=0.495, 

p<.05) in Ghorajan beel. The Chrysophyta was represented by only two species in 
both the beels. Chrysophyta showed significant positive correlation with phytoplank­
ton (r1=0.737,p<.001), Chlorophyta (r

1
=0.729,p<.001), Bacillariophyta (r

1
=0.704, 

p<.OOl), Cyanophyta (r
1
=0.516,p<.01) and Euglenophyta (r

1
=0.606,p<.Ol). It ex­

hibited significant inverse relationships with zooplankton (r,=-0.591, p<.Ol), 
Cladocera (r 1=-522, p<.01) and dissolved oxygen (r,=-408, p<.05) in Deepor beel. 
On the other hand. it showed significant positive correlation with net plankton 
(r2=0.411, p<.05), phytoplan'kton (r,=0.51 L p<.Ol: r

2
=0.628, p<.Ol ), Chlorophyta 

(r,=0.505, p<.Ol; r2=0.603. p<.Ol), Bacillariophy1a (r
1
=0.546, p<.Ol; r

2
=0.652, 

p<.OOI), Cyanophyta (r
1
=0.416, p<.05; r

2
=0.604, p<.Ol) and calcium (r

1
=0.412, 

p<. 05), while it depicted significant inverse relationship with zooplankton ( r 
1 
=-0.61 7, 

p<.O 1) in Ghorajan bee!. The multiple correlation of phytoplankton with sixteen 
abiotic factors was computed and registered 76.5% at station I and 72.4% at station 
II in Deepor beel, while Ghorajan beel accounted for 72.9% at station I and 59.0% at 
station II. 
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