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ABSTRACT 
The wetlands of the Lower Subansiri basin have been reported to be deteriorating due to ever 
increasing exploitation of resources available in the wetlands and human intervention in their 
natural functioning. As macro-invertebrates are regarded as one of the indicators of the health of 
a wetland, in the first stage of investigation on the health of the wetlands in the basin, the macro-
invertebrate populations in four selected wetlands belonging to four different types of wetlands, 
namely – Oxbow, Lake/Pond, Waterlogged and Riverine were studied and the results were 
interpreted in relation to some water and soil quality parameters of the respective wetland. It was 
observed that the Ephemeroptera, Plecoptera, Trichoptera (EPT) Richness Index in the four 
different types of wetlands with Cumulative Index value (CIV) ranging from 6-21 indicated 
water and soil quality from good to poor. Cumulative Index Value (CIV) of 21 and 19 (17-22→ 
good) was observed in the Waterlogged and Oxbow type wetlands. The other two categories of 
wetlands viz: Riverine and lake/pond had fairly dense macro-invertebrates with a fair cumulative 
index value, but not with convincing values of water and soil quality parameters. Organic matter 
was found highest in the lake/pond type with very low DO and pH. Shannon Weiner Diversity 
Index of macro-invertebrates ranged from 2.00 to 2.38 showing a good diversity of macro-
invertebrates in the wetlands. 

Key Words : Lower Subansiri Basin, Wetlands, Water and soil quality, Bioindicators, 
Macro-invertebrates, Cumulative index value, Shannon Weiner diversity index 

 
INTRODUCTION 

Wetlands provide tangible and intangible 
benefits on sustainable basis to the rural 
society dwelling around the wetlands. 
Hydrological, biogeochemical, socioeconomic 
and ecological functions of wetlands include 
water retention, flood control, water 
purification and provision of fisheries and 
forestry resources. Increasing impact from a 
wide range of pressures on arable lands and 
ballooning population sustainability of many 
wetlands are becoming a problem. The impact 
of these activities is still poorly understood. 
For a variety of reasons, aquatic invertebrates 
are extremely important to the functions of 
wetlands. Macro-invertebrates found in 
wetlands are diverse and abundant.1The macro-
invertebrate community present in a given 

wetland depends on many factors, including 
geographic location, fish presence and wetland 
permanence. Studies of aquatic invertebrates 
are influenced by flood and drought, 
hydrology, substrate, habitat and discrepancies 
in food availability and seasonal variations in 
invertebrate occurrence. Macro-invertebrates 
and water quality are interrelated to each other 
as macro-invertebrates are a potential indicator 
of water and soil quality. They are a potential 
indicator, because they represent a diverse 
group of long living sedentary species that 
react strongly and often predictably to human 
influences on aquatic systems.2 The presence 
and absence of much macro-invertebrates 
indicate the degree of pollution, however the 
physico-chemical parameters were analysed in 
the laboratory using appropriate 
methodologies. From the logistic point of 
view, they make good study specimens, *Author for correspondence 
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because, they are abundant, readily surveyed 
and taxonomically rich.2 It also indicates the 
overall health of the wetlands.  

AIMS AND OBJECTIVES 
The present paper aims at investigating the 
diversity and richness of macro-invertebrates 
in relation to water and soil quality that 
eventually indicates the health of the wetlands 
and a comparative study of all the parameters 
among the four different categories of 
wetlands of the Lower Subansiri basin.  

METHODOLOGY 
Study area 
The Lower Subansiri basin covers an area of 
11563 sq. km, out of which 4862 sq. km (42%) 
belongs to Assam part of the basin. The region 
belongs to monsoon dominated climate having 
average annual rainfall of 426 cm. Quite a good 
number of wetlands belonging to different 
categories, such as - oxbow, waterlogged, 
lake/pond and riverine are distributed in the 
basin, mostly in the Assam part of the basin. Few 
high  altitude  wetlands  are  also  observed in the  

Arunachal part of the basin. It has been reported 
that the health of the wetlands are deteriorating 
due to ever increasing exploitation and human 
intervention. Therefore, a study on macro-
invertebrates in four different categories of 
wetlands of the basin has been made with an aim 
to understand the environmental status of the 
wetlands.  
The wetlands of the basin were delineated and 
mapped based on IRS P4 LISS III satellite 
imageries using Arc GIS Desktop 9.3. One 
representative wetland from each of the four 
categories of wetlands - oxbow, waterlogged 
area, lake/pond and riverine with different 
significance and habitats were selected for the 
study. The selected wetlands are Bordoibam 
Beelmukh Wetland (Riverine), Bukrong Wetland 
(Oxbow), Borbeel Wetland (Lake/Pond) and 
Kilakili Wetland (Waterlogged). Some basic 
information regarding the selected wetlands is 
presented in Table 1. The wetlands are blessed 
and rich in different species of aquatic flora and 
fauna and also migratory and residential bird’s 
species. However, they vary in order of their 
morphology and dependency rate.  

Table 1 : Basic information of the selected wetlands 

S/N Name of the wetland Area coverage  
(sq. km) Category 

1 Bordoibam Beelmukh 3.90 Riverine 
2 Kilakili 0.14 Waterlogged 
3 Bukrong 0.20 Oxbow 
4 Borbeel 0.15 Lake/Pond 

Out of 3.9 sq. km of the Bordoibam Beelmukh 
wetland, an area of 3.2 sq. kms of the wetland 
has been declared as bird sanctuary. The other 
three wetlands are disturbed as they meet all 
the basic needs of the locals inhabiting around 
the wetlands like washing, bathing, collecting 
livestock resources, fishing etc. The nearby 
villagers are socioeconomically attached with 
the wetlands which provide support to them for 
their sustenance. The Bukrong and the Kilakili 
wetlands have been commercialized and 
different types of fishing gears have been used 
by the lease leaders and the local fisherman 
group. The lease leaders try to maximize their 
income by catching the entire amount of fish 
within their lease period coupled with 
exploitation of the habitats along with the other  

aquatic flora and fauna. In this way the 
wetlands have been seen and reported to be 
deteriorating with the passing of days either 
commercially or with the activities of the local 
villagers.  
A total of 18 sampling stations were selected 
from all the four wetlands during pre-monsoon 
(March - May) season. 
Data collection 
Eighteen representative sampling points were 
identified keeping in view of the variation in 
the microhabitat and hydrological features of 
the wetlands and have been presented in Fig 1. 
The physical hydrological parameters were 
determined following the surface float and the 
cross section method. Sampling and study of 
the water, soil quality and macro-invertebrates  
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were conducted for one sampling phase i.e. 
pre-monsoon period (March-May). This period 

was selected as the macro-invertebrates were 
found abundantly just before the monsoon.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig 1 : Map showing the wetlands selected for the study and the sampling points 

Water and soil samples were collected from 
each of the sampling stations and the 
composite samples for each location were 
analysed in the laboratory. Temperature and 
pH were determined on the spot and the rest of 
the physicochemical parameters were 
undertaken following the methods outlined in  
APHA.3 The bacteriological parameters for the 
water samples were analysed in the laboratory 
within 24 hours from the sampling time. After 
collection, the samples were immediately 
transported to the laboratory and store in the 
refrigerator at 4°C prior to analysis.  
The soil samples were sampled with a scoop 
from beneath the wetland. The samples were 
then air dried and sieved in a 5mm mesh size. 
The parameters of the soil were also analysed 
following normal procedures.3 Water and soil 
samples were analysed in the laboratory for six 
parameters each. The water quality parameter 
includes temperature, pH, Turbidity, Dissolved 
Oxygen (DO), Biochemical Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD) and 
Total  Hardness  (TH),  while  the  soil samples  

were analysed for pH, Organic matter (OM), 
Organic carbon (OC), Total Nitrogen (TN), 
Phosphorus (P) and Potassium (K). 
The macro-invertebrates were sampled and 
analyzed following the procedure recommended 
by Subramanian and Shivaramakrishnan4 
consisting of four main steps – sieving, sorting, 
preservation in 4% formalin and identification. 
At the first stage they were sampled with a dip 
net mesh of size 500 µm and by hand picking 
from the macrophytes. Regular monthly 
samplings were conducted from March to May at 
each sampling sites throughout the study period. 
The samples were preserved immediately in 4% 
formalin until identified to the genus (or species 
when possible). The macro-invertebrates were 
indentified to the lowest taxonomic level with the 
help of various keys provided by Subramanian 
and Shivaramakrishnan4 and Water Bug 
Detective Guide.5 
Data analysis 
Statistical analysis of the data generated was 
made in Microsoft Excel and SPSS software. 
Diversity    Index,    Evenness   and  EPT index  
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richness were made for macro-invertebrates. 
A total of 100 individuals were collected and 
identified and counted for each individual. 
Cumulative Value Index was also calculated 
to relate the water quality with the index 
value. This Index value was calculated which 
allows grouping of the sites into four Water 
Quality Classes (WQC) – excellent (>22), 
good (17-22), fair (11-16) and poor (>11).  
It was calculated using the formula 
Cumulative Index Value = sum of index 
values for each group, Where,   
Index value = sum of the taxa * 3, 2, 1 
EPT richness was also calculated as these 
three taxas were regarded to be the most 
sensitive indicators for an excellent water 
quality. They also exhibit diversity and are 
sensitive to pollution, display a wide range of 
responses to pollution and are less mobile 
than many other groups of organisms (i.e. 
fish). The EPT Index is the total number of 
distinct taxa within the groups - Trichoptera, 
Ephemeroptera and Plecoptera.6 The 
Watershed Science Institute has given an EPT 
index ranges and their corresponding water 
quality ratings as – excellent (>27), good (21 
- 27), Good-Fair (14 - 20), Fair (7 - 13) and 
poor (0 - 6). 
Shannon Weiner Diversity Index was 
calculate to access the diversity and 
abundance of species distributed in the 
wetlands. 
Shannon Weiner Diversity index,              
H =  ∑ − (Pi ∗  ln Pi) 
Where, H = the Shannon diversity index 
Pi = fraction of the entire population made up 
of species i 
S = numbers of species encountered 

RESULTS AND DISCUSSION 
The present study was a diverse database that 
includes the data analysed through personal 
fieldwork and laboratory analysis. Results of 
the observations and analysis for relevant 
hydrological and water quality parameters are 
presented in Table 2, while the results of soil 
quality parameters are presented in Table 3. 
(a) Hydrological characteristics 
The hydrological behaviour of all the four 
wetlands   was  examined   through  extensive  

field observation and analysis. The flow and 
discharge are generally considered as the 
most fundamental hydrologic measurements 
that characterize wetland ecosystems. The 
volume of water flowing to a wetland is very 
important, because it influences the 
distribution of suspended sediment, bed 
material, particulate organic matter and other 
nutrients. Observations on flow of the four 
wetlands reveals that the flow was 
considerably low as the study was undertaken 
during the pre-monsoon season. Flow was 
found to be the highest in the riverine 
wetland, while discharge was observed more 
in the waterlogged wetland. In case of 
Borbeel (lake), practically no flow and 
discharge was observed. Discharge was 
observed to be the highest from Kilakili 
wetland. The average depth of this wetland is 
also highest. 
(b) Water and soil quality 
Investigation on the physico-chemical 
parameters of water reveals that both pH and 
Dissolved Oxygen (DO) were highest in the 
waterlogged wetland having maximum 
discharge and depth. In this wetland water 
was found to be the neutral, while water in 
the other three wetlands was slightly acidic. 
Turbidity was found within 5 – 9 NTU, the 
maximum being observed in the riverine 
wetland Bordoibam Beelmukh. DO values 
were within the range from 5.1 to 2.9 
mg/litre, the minimum being in the lake 
Borbeel. According to the standards outlined 
in the Environmental Water Quality 
Standards for lakes, DO level was observed 
below the permissible limit in all the 
wetlands except the waterlogged one. There 
was not much variation in the BOD level of 
the wetlands which indicates almost equal 
organic load in all the four wetlands. COD 
levels were above the permissible level (6.05 
mg/l) fixed for swimming purposes. There 
observed no much differences of water 
quality of the four wetlands in terms of total 
hardness, except the riverine one. Total 
hardness in the riverine wetland was found 
to be 156 mg/l. Mean values of total 
hardness of water was in the range of 156 
mg/l to 169 mg/l. 
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Table 2 : Hydrological and water quality parameters with their range variation (Mean ± 
S.D.) in the four selected wetlands during pre-monsoon season 

Parameters 

Wetlands 

Kilakili Bukrong 
(Oxbow) 

Bordoibam 
Beelmukh Borbeel 

(Waterlogged) (Riverine) (Lake/pond) 
Flow (m/sec) 0.062 ±0.018 0.035 ± 0.007 0.078 ± 0.026 - 

Discharge(m3/sec) 1.421 ± 0.258 0.112 ± 0.033 0.307 ± 0.110 - 

Depth(m) 11.545 ±2.610 1.55 ± 0.378 1.98 ± 0.231 0.485 ± 0.038 

Temperature (oC) 17.82 ± 0.262 15.775± 0.126 17.01 ± 0.160 18.025±0.386 

pH 7.15 ± 0.2081 6.7 ± 0.1632 6.76 ± 0.2160 6.825 ± 0.3304 

Turbidity (NTU) 6.25 ± 2.5 5 ± 0 9.16 ± 2.886 6.5 ± 2.380 

DO (mg/litre) 5.1± 0.2943 4.02 ± 0.2217 3.47 ± 0.3076 2.92 ± 0.25 

BOD (mg/litre) 2.75 ± 0.957 7.25 ± 1.258 5.5 ± 1.048 11.25 ± 3.593 

COD (mg/litre) 6.05 ± 1.30 19.05 ± 5.19 12.08 ± 2.15 30.22 ± 9.82 

Total hardness                                       
(mg/litre) 165 ± 17.320 

168.75 ±    
14.930 

155.83 ±  
22.675 

165 ± 9.128 

Table 3 : Mean and standard deviation of the soil quality parameters in the four different 
types of wetlands 

Parameters 

Wetlands 

Kilakili 
(Waterlogged) 

Bukrong 
(Oxbow) 

Bordoibam 
Beelmukh 
(Riverine) 

Borbeel 
(Lake/pond) 

pH 7.12 ± 0.244 5.38 ± 0.308 6.29 ± 0.430 4.55 ± 0.345 

Organic matter (%) 0.258 ± 0.179 2.161 ± 0.653 2.394 ± 0.923 3.413 ± 0.889 

Organic carbon (%) 0.15 ± 0.103 1.252 ± 0.380 1.386 ± 0.530 1.975 ± 0.512 

Total nitrogen (%) 0.013 ± 0.010 0.109 ± 0.033 0.120± 0.046 0.171 ± 0.044 

Available phosphorus 
(mg/kg) 0.223 ± 0.060 0.2905 ± 0.020 0.312 ± 0.052 0.428 ± 0.093 

Available 
30.5 ± 7.385 125.8 ± 27.251 35.7 ± 2.80 35.45 ± 8.7 

Potassium(mg/kg) 

After the study was completed, the organic 
matter of the wetlands was found to be ranged 
from 0.25 – 3.4 and it was found highest in the 
lake/pond  with  acidic  soil.  As lake/pond age,  

the organic material build up the body leading 
to eutrophication and use up the available 
oxygen from the wetland. When the organic 
matter   increases,   more  bacteria  is needed to 
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break it down and this can lead to an increase 
in oxygen use and eventually lowering the 
oxygen level coupled with acidic soil. 
Available potassium falls in the low category 
in all the wetlands except for the Oxbow 
category. In this category, the soil quality was 
muddy and clayish coupled with lesser organic 
matter, the available potassium was found to 
be highest. It was found lowest in the 
lake/pond category. Organic matter particles 
hold most positively charged nutrients tightly 
however potassium is an exceptional case 
because the attraction between potassium ions 
and organic matter particles is relatively less.7 
While phosphorus and nitrogen are required by 
wetland organisms, but exposure to abnormally 
high     amounts     (i.e.,   nutrient   enrichment)  

represents a critical change in the overall 
environment. When nutrient enrichment 
occurs, species that have adapted to pre-
enrichment conditions are no longer at a 
competitive advantage and are overrun by 
species adapted to higher nutrient loadings.8 
pH of the soil was found within the 
permissible limit in the waterlogged category 
unlike the other three category. 
(c) Macro-invertebrate population 
The macro-invertebrates are very sensitive to 
changes in several abiotic parameters of the 
aquatic habitats. A total of 100 species were 
collected from each of the wetlands. 19 genera 
of species were observed in the wetlands. The 
macro-invertebrates distribution of different 
wetlands are presented in Table 4.  

Table 4 : A total of 19 genera of species of macro-invertebrates were encountered in all the 
wetlands of the Basin 

Macro-
invertebrates 

Bordoibam Beelmukh 
wetland 

Kilakili 
Wetland 

Bukrong 
Wetland 

Borbeel 
Wetland 

Ephemeroptera 
 Hydrobiosidae - 3 - - 
Trichoptera 
Caenidae - 4 3 - 
Odonata (Anisoptera) 
Clubtails - 3 - - 
Dragonfly nymph 
(Darners) 

3 6 9 5 

Dragonfly adult 
(Skimmers) 

4 8 5 4 

Odonata (Zygoptera) 
Lestidae - 6 - - 
Coleoptera 
Riffle Beetle larvae 5   10   
Dineutus sp. - 4 3 3 
Hydraticus sp.       2 
Decapoda 
Shrimps 6 7 4 3 
Gastropoda 
Crabs     4   
Pouch snails 
(Pulmonates) 

10 6 5 5 

Hirudinea 
Leech 8 3 3 3 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 8 No. 3A, January-March 2014 

792 
 

Hemiptera (Belastometidae) 
Diplonychus sp. 25 20 15 8 
Hemiptera (Nepidae) 
Nepa cinera 10   4   
Ranatra linearies 15 15 12 9 
Water striders - 12 - - 
Aquatic Moths (Lepidoptera) 
Pyralidae - - 2 - 
Arthropods 
Fishing Spider - - 8 6 

The taxa Hemiptera were found to be 
dominated in all the wetlands. Plecoptera 
was found none in any of the wetlands. 
However most sensitive macro-invertebrates 
hydrobiosidae was observed in   the  Kilakili  
wetland    (waterlogged)   and  Caenidae was  

found in both Kilakili and Bukrong Wetland 
representing waterlogged and oxbow type. 
Basically mayflies, caddisflies and stoneflies 
were found in pristine flowing water and 
seen to be less in stagnant disturbed water 
(Fig. 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2 : Photographs of some of the species of macroinvertebrates 

 
Order: Hemiptera 
Name: Diplonychus sp. 

 
Order:  Anisoptera 
Name: Skimmers sp.  

Order: Coleptera 
Name: Riffle Beetle 

 

 
Phylum : Decapoda 
Name  : Shrimps  

Phylum : Arthorpods 
Name  : Fishing Spider 

Order : Coleptera 
Name : Dineutus sp. 
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Shannon Weiner Diversity Index of macro-
invertebrates ranged from 2.0 to 2.38 (Table 5) 
and that indicates a good diversity of macro-
invertebrates in the wetlands. As the range 
above 2 is said to be a habitat of good diversity. 
Shannon Weiner Diversity Index was found to 
be highest in the Bukrong Wetland (Oxbow) 
with index value 2.319 as here equal abundant 
species were present than the rest of the 
wetlands. The species diversity was found low 
in Bordoibam Beelmukh Wetland (Riverine), as 
it is composed of few abundant species. Wilhm 
and Dorris set diversity index < 1 for highly 
polluted, 1–3 for moderately polluted and > 4 
for unpolluted water bodies. All the wetlands 
diversity Index value falls within 1-3, so it can 
be concluded that the water is moderately 
polluted. The diversity index showed lowest in 

the Bordoibam Beelmukh (Riverine) wetland 
due to high turbidity level and total dissolved 
solids. The diversity evenness was observed 
highest in the Borbeel Wetland (Lake/Pond) 
(Fig. 3). Here competition was less among the 
species and also the Shannon Weiner Diversity 
Index value was placed in the 3rd position. 
Cumulative Value Index analysis showed that 
the Kilakili Wetland (Waterlogged) and 
Bukrong wetland (Oxbow) have CIV 21 and 19 
(17-22 = good) indicating a good water quality 
in the wetlands. The remaining two Bordoibam 
Beelmukh (Riverine) and Borbeel Wetland 
(lake/pond ) with CIV13 and 14 have been 
found to be falling in the fair water quality 
category (11-16 = Fair). None of the water 
quality of the wetlands belong to the excellent 
category. 

Table 5 : Variation of diversity index in the different wetlands 

Wetlands Shannon Weiner 
Diversity Index (H) 

Shannon’s Evenness 
(EH) 

Cumulative Value 
Index 

Kilakili 2.37 0.52 21 
Bukrong 2.38 0.54 19 
Bordoibam Beelmukh 2.00 0.45 13 
Borbeel 2.09 0.56 14 

 

 

 

 

 

 

 

 

Fig 3 : Variation of diversity index and evenness in the wetlands 

Ephemeroptera, Plecoptera and Trichoptera 
(EPT) Richness showed highest in the wetland 
representing Waterlogged category as DO 
level was above 5 ppm and pH within the 
permissible limit. Mayflies found were 
scrappers or collectors and the caddisflies 
larvae were shredders. The ratio and number of 
these macro-invertebrates change with the 
stream food resources and human impacts and 
therefore can be used as a tool for assessing the  

ecological status of the biotic community and 
water quality.8 According to the EPT index 
ratings   for   water   quality,   the  waterlogged 
wetland falls in the fair category. The EPT 
populations are very sensitive species and can 
survive basically when DO level will be higher 
than 5 ppm. They increase with the increasing 
cleaner water. They are basically found 
diversely in flowing pristine stream unlike 
stagnant disturbed wetlands.9-15 

0

0.5

1

1.5

2

2.5

Kilakili Bukrong Beelmukh Borbeel

Shannon Weiner 
Diversity Index (H)

Shannon’s Evenness 
(EH)

Wetlands

D
iv

er
sit

y



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 8 No. 3A, January-March 2014 

794 
 

(d) Statistical analysis and interpretation 
Statistical correlation relationships were 
analysed among the different parameters. The 
simple correlation coefficient (r) is a measure 
of the degree of linear association between any 
two parameters. For the current dataset, the 
correlation matrix was derived using 
statistical software. The correlation matrix for 
the different water quality parameters for the 
wetlands is shown in Table 6. The density of 
Macro-invertebrates has a strong correlation 
with depth, dissolved oxygen of water quality 
parameters and pH and organic matter of soil 
quality parameters. It showed a positive 
correlation with dissolved Oxygen                 
(r = 0.983), pH (r = 0.592) and Depth (r = 
0.819). The decrease in available oxygen 
leads to the death of plant-eating aquatic 
organisms like macro-invertebrates. Also the 
density of Macroinvetebrates has a negative 
correlation with turbidity (r = -0.41) and BOD 
(r = -0.836).   Increased    turbidity silts up the  

wetlands habitats. The fine particles that settle 
out of the water make the bottom habitat 
unsuitable for many aquatic animals. Due to 
high turbid level, there is greater absorption 
of ultravilolet rays eventually decreasing the 
oxygen level. A negative correlation was 
observed between Organic Matter and Macro-
invertebrates (r = -0.946). High dose of 
Organic Matter converts the habitat into an 
uncomfortable living place for the sensitive 
macro-invertebrates. A negative correlation 
was found between DO and BOD                  
(r = -0.866), between DO and Temperature    
(r = 0.06). The temperature of the water 
influences the amount of water it can hold in 
it. DO has a strong positive relationship with 
pH (r = 0.724) and COD (r = - 0.819). 
Organic Matter has a negative relationship 
with pH (r = -0.781) and DO (r = -0.985), as 
increasing Organic Matter requires more 
bacteria to break down with more use of 
oxygen lowering the DO level.  

Table 6 : Correlation matrix (water quality parameters and density of macro invertebrates) 

Correlation Density Depth Temp pH Turbidity DO BOD COD TH 
Density 1                 
Depth 0.819 1               
Temp -0.23 0.358 1             
pH 0.592 0.938 0.647 1           
Turbidity -0.41 -0.13 0.283 -0.09 1         
DO 0.983 0.91 -0.06 0.724 -0.328 1       
BOD -0.836 -0.814 0.068 -0.593 -0.161 -0.866 1     
COD -0.786 -0.776 0.066 -0.556 -0.244 -0.819 0.996 1   
TH 0.349 0.103 -0.23 0.094 -0.99 0.278 0.221 0.304 1 

CONCLUSION 
After different laboratory analysis and 
statistical calculations it was observed that the 
parameters such as depth, dissolved oxygen, 
pH, temperature, turbidity, total dissolved 
soilds and organic matter have influenced the 
structure of the diversity of macro-
invertebrates. The variables gave a steady 
result that was easy to interpret. Also due to 
high dependency rate of the wetlands by the 
locals especially for domestic purposes and 
using of detergents have led to high amount of 
NPK eventually indicating a eutrophic 
condition.The dissolved oxygen also obviously 

decreased by the process of eutrophication 
causing algal death  and decomposition.    
Increased nutrient concentration in the water 
causes decrease in aquatic oxygen level. These 
factors and the dense growth of floating water 
weeds like Eichornia, Pistia, Lemna and other 
organisms characterised these study sites. Using 
of different fishing gears should be minimised 
for the water and soil quality to remain stable. 
Although Bordoibam Beelmukh Wetland has 
been declared as a bird sanctuary, birds have 
been seen to be decreasing in the recent times. 
The wetland has been banned from taking on 
lease, however the wetland is still being used for  
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other domestic purposes and fishing. Due to all 
these factors the total fish production in the beels 
are declining in recent years which have resulted 
in loss of various direct and indirect loss to the 
livelihoods of the villagers. In Borbeel wetland, 
the septic tanks of the villages are set up very 
close to the wetland, whereas the wetland is their 
only source for fishing and source of income. 
Due to the presence of faecal coliform the 
wetland was not even found suitable for 
swimming. A good management program for 
wetlands are important as their social–economic 
values are numerous and of high importance to 
people worldwide. 
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