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Abstract: 

This study explores the distribution of macroinvertebrates as bioindicators of 

water quality in three chosen ponds within Kanyakumari District. 

Macroinvertebrate communities are prevalent in various aquatic environments 

globally, playing pivotal roles in ecosystem ecology. The research focuses on the 

seasonal variation of macroinvertebrates in these ponds across 2020 and 2021. 

The analysis, based on the BMWP index, indicates a pollution gradient in the 

ponds, with aquatic insects dominating the macroinvertebrate community. The 

paper presents an overview of macroinvertebrates as indicators of water quality in 

Vembanoor, Parvathipuram, and Putheri ponds over a two-year period. The 

findings reveal a decline in water quality from 2020 to 2021, marked by reduced 

macroinvertebrate density and increased pollution levels. Urgent conservation 

measures are necessary to safeguard water quality for future generations. 
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INTRODUCTION 

Bioassessment has been essentially used to survey wellbeing of water bodies since it relies 

upon living life forms that are presented to the coordination of conditions in the watershed 

(Bellucci et al., 2013). These living life forms are the bioindicators. Bioindicators are organic 

entities utilized for finding  ecological quality (Clarke et al., 2003). There are numerous 

organic entities that have been utilized to evaluate water quality. Macroinvertebrates are 

connected emphatically to nearby stressors, as a result of their long life history and 

restricted portability (Cheimonopoulou et al., 2011). However there are a few 

macroinvertebrates records that have been created to assess sea-going conditions . In the 

present study, the Biological Monitoring Working Party (BMWP) was  to assess the natural 

wellbeing of Vembanoor, Parvathipuram and Putheri Ponds of Kanyakumari District. The 

Functioning Party (BMWP) list was created in 1976 and suggested for use in stream 

contamination reviews . As per Uherek and Gouveia , the BWMP isn't simply straightforward 

and simpler to apply yet additionally decreases the expenses when contrasted with physico-

chemical examinations, which might require test handling in research centers; likewise it 

requires restricted work to create exact and repeatable consequences of natural checking. 

Albeit numerous freshwater bodies are observed by physico-chemical parameters, Sharma et 

al and Maret underscore that the macroinvertebrates are the most well-known faunal arrays 

for bioassessment since they give more solid appraisal of long haul natural modifications in 

the nature of sea-going biological system contrasted with its quickly evolving physico-

chemical qualities. 

MATERIALS AND METHODS 

Study Area and Selection of Sites 

Kanyakumari district has a varied topography with sea on three sides and the mountains of the 

Western Ghats bordering the northern side. Geologically, the landmass of the district is much 

younger when compared to the rest of state – faulted as late as 2.5 million years during the 

Miocene, after which numerous transgression, as well as regression of sea, had shaped the 

western coast of the district. In Kanyakumari district, there exist 2,123 major ponds. Among 
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them, 1,105 ponds have reached their full capacities and 538 ponds have attained 75% of their 

capacities.Ponds are frequently manmade or expanded beyond their original depths and 

bounds by anthropogenic causes. Vembanoor wetland has an average depth of 12-13 m with 

the surface area of the lake fully covered by floating and rooted vegetation ((Priyatharsini et al., 

2016). 

Table 1: Description of three sampling sites showing their GPS readings and their respective 

physical parameters  

 

Vembanoor is a small Village/hamlet in Rajakkamangalam Block in Kanyakumari District of 

Tamil Nadu State, India (Fig.1) .It is located 8 KM towards west from District headquarters 

Nagercoil, 4 KM from Rajakkamangalam, 736 KM from State capital Chennai. Parvathipuram 

pond is located on NH 66 about five KM from Nagercoil central and 60 km from 

Thiruvananthapuram(Fig). Putheri Lake receives water from a canal outlet of Pechiparai Dam 

meant for irrigation. Much local agricultural runoff is also received by this lake . It partially fulfills 

drinking water needs of the locals, is used for irrigation and also helps to recharge the ground water 

aquifer (Esakkimuthu et al. 2015). 

 

Fig.1. Location Map of Study Area 
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        Field and laboratory work 

Sample collections were made in three different seasons (Pre monsoon, SW monsoon and NE 

monsoon) in each season a sampling effort of 30 minutes was made. The ponds were grouped 

in to three sites during the collection of samples .In each site the sampling of 

macroinvertebrates were done in three  zones ,upper zone, middle zone and lower zone. 

Macroinvertebrate density in each zone is recorded. Water samples were collected in 5-L sterile 

plastic containers for physicochemical analysis from each sampling station. And also samples 

were collected using 500 μm D-net. The samples were then placed in labelled bottles with 

screw caps and preserved in 96% alcohol. These were transferred to the laboratory where they 

were processed.and were examined  thoroughly, under optical equipment.They were  

identified at the taxonomic level of the family. The data of the identified organism were 

grouped by season, so we obtained a few families, genera, and individuals for each sampling 

season.  Water quality was determined inVembanoor, Parvathipuram and Putheri ponds, using 

Biological Monitoring Working Party. 

Biological Monitoring Working Party (BMWP) Study 

The Biological Monitoring Working Party (BMWP) Score is a method to measure the biological 

quality of rivers using invertebrates as indicators. This score is widely used by organisations 

such as the Environment Agency to monitor water quality in rivers. Any invertebrates caught 

are identified to family level. Each family is then given a score between 1 and 10. The index 

does not take into account the abundance of each family, simply the presence or absence of 

each family at the site. The score each family gets reflects their tolerance of pollution (different 

aquatic invertebrates have different tolerances to pollutants). The overall BMWP Score for a 

site is the sum of all of the scores of each family present at that site. Values greater than 100 

are associated with clean water bodies, whilst heavily polluted rivers score less than 10. 

Table 2: Biological Monitoring Working Party 
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RESULTS AND DISCUSSION 

 

A sum of about 34 macroinvertebrate species belonging to three Phylum Annelida, Arthropoda 

and Mollusca under four classes and 14 orders were experienced. Table 1 and Table 2 showed  

the BMWP scores of macroinvertebrates in Vembanoor Pond in Pre Monsoon, SW Monsoon 

and NE Monsoon season in the year 2020 and 2021.  

During the study period of 2020, the BMWP values of Vembanoor Pond was recorded with a 

maximum of 151 in Premonsoon period indicating the water quality in the upper zone ie, 

surface water is very clean. The middle zone also reveals the water is clean with a medium 

score 103. The minimum score of 15 is recorded in the lower zone of Vembanoor Pond which 

showed the water is polluted. In the SW monsoon period the upper zone has a value of 23 and 

the lower zone has a value of 27 which shows the water quality is impacted. The middle zone is 

moderately impacted with a score of 50.The water quality in NE monsoon season of 2020 

indicated clean but slightly impacted condition in upper(76) and middle zones(86) respectively. 

The lower zone showed a value of 13 which is heavily polluted. The results indicate that the 

lower strata of Vembanoor pond is impacted by pollutants than the upper zones. 

During the period of investigation in 2021, the BMWP values of Vembanoor Pond was recorded 

with a maximum value of 126  in Premonsoon period. This indicates the water quality in the 

upper zone ie, surface water is very clean. The middle zone also showed the water is clean 

but slightly impacted  with a medium score of 88. The minimum score of 13 is recorded in the 

lower zone of Vembanoor Pond which showed the water is polluted. In the SW monsoon period 

the upper zone has a value of 26 and the lower zone has a value of 17 which shows the water 

quality is polluted. The middle zone is moderately impacted with a score of 60. The water 
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quality in NE monsoon season of 2021 indicated clean but slightly impacted condition in upper 

(83) and middle zones(81). The lower zone showed a value of 12 which is heavily polluted. The 

results indicate that the lower strata of Vembanoor pond is impacted by pollutants than the 

upper zones. When comparing the BMWP scores of Vembanoor Pond in 2020 and  2021. The 

results indicated the polluted condition advances as years pass on . 

 

BMWP Score of Vembanoor Pond during Pre-Monsoon, SW Monsoon &NE Monsoon seasons 

of 2020 &2021 

Table 3: Biological Water Quality at Vembanoor Pond in 2020 

 

Table 4: Biological Water Quality at Vembanoor Pond in 2021 

 

A sum of about  34 macroinvertebrate species belonging to three Phylum under four classes and 

14 orders were experienced. Table 3 and Table 4 shows the BMWP scores of macroinvertebrates 
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in Vembanoor Pond in Pre Monsoon,SW Monsoon and NE Monsoon season in the year 2020 and 

2021. In the study period of 2020, the maximum values in BMWP score were recorded in the 

Premonsoon season of Parvathipuram Pond in the upper zone (103). 

The middle zone is clean but slightly impacted (76) and the lower zone is moderately impacted 

(53).In the SW Monsoon season ,the upper zone is clean but slightly impacted(62) and the 

middle and lower zones are moderately impacted and showed a BMWP score of 58 and 49 

respectively. During the NE Monsoon season the upper and middle zones recorded a score of 88 

and 61 indicating the water is clean but slightly impacted. 

The lower zone showed a value of 30 revealing the polluted nature of water. This result 

emphasizes that the water quality is deteriorating day by day. In the study period of 2021, the 

maximum values in BMWP score were recorded in the Premonsoon season of Parvathipuram 

Pond in the upper zone (89) which is clean and slightly impacted. The middle zone is also clean 

but slightly impacted (63). The lower zone is moderately impacted(43). 

In the SWmonsoon season, the upper zone is clean but slightly impacted(51) and the middle and 

lower zones are moderately impacted and showed a BMWP score of 47 and 57 respectively. 

During the NE monsoon season the upper and middle zones recorded a score of 85 and 61 

indicating the water is clean but slightly impacted .The lower zone showed a value of 30 

revealing the polluted nature of water. This result emphasizes that the water the quality  is 

being in a polluted state than before i.e. in 2020.  

BMWP Score of Parvathipuram Pond during Pre-Monsoon, SW Monsoon &NE Monsoon 

seasons of 2020 &2021 

Table 5: Biological Water Quality at Parvathipuram Pond in 2020 
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Table 6: Biological Water Quality at Parvathipuram Pond in 2021 

 

A sum of about  34 macroinvertebrate species belonging to three Phylum under four classes 

and 14 orders under five classes were experienced. Table 5 and Table 6 shows the BMWP 

scores of macroinvertebrates in Vembanoor Pond in Pre Monsoon, SW Monsoon and NE 

Monsoon season in the year 2020 and 2021.        

       In Putheri Pond during the Premonsoon period of 2020 the upper and middle zones of 

water showed the BMWP values of 22 and 17 which indicates the impacted condition of the 

water body. In the same season, the lower zone of water is heavily polluted (5).The quality of 

water in accordance with macroinvertebrates showed that the three zones are heavily 

polluted (14 , 3 & 3) in the SW monsoon season. In the NE monsoon season, upper zone is 

impacted with a score of 20 and the middle and lower zones are with a score of 3 and 11 
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respectively . The results during the study period of 2020 specified the polluted condition of 

Putheri Pond. 

       In Putheri Pond during the Premonsoon period of 2021 the upper and middle and lower 

zones of water showed the BMWP values of 10, 12 and 5 respectively  which indicates the 

heavily polluted condition of the water body. In SW monsoon period the quality of water in 

accordance with macroinvertebrates showed that the three zones are heavily polluted (9,2 & 

0). In the NE monsoon season also upper zone ,middle and lower zones are with a score of 

11,0 and10 respectively . The results during the study period of 2021 specified the polluted 

nature of Putheri Pond . 

 

BMWP Score of Putheri Pond during Pre-Monsoon, SW Monsoon &NE Monsoon seasons of 

2020 &2021 

Table 7: Biological Water Quality at Putheri Pond in 2020 

 

Table 8: Biological Water Quality at Putheri Pond in 2021 
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According to the investigations done by  Dumbrava Dodoaca and Petrovici  in 2010 ,they 

reported that the the quality of water deteriorates in the   downstream which  leads to 

changes in the abundance of macroinvertebrate communities. Similar results were also found  

in the study conducted by Raescu et al.  in 2011  where he experienced a  progressive 

deterioration of water quality which  is marked by the decrease in the biotic index EPT/Ch 

(Ephemeroptera, Plecoptera, Trichoptera/Chironomidae) value. The great concentration of 

organic substance  in the downstream is shown by the dominance of Oligochaeta. Similar 

results were found in the present investigation also. In Vembanoor and Putheri Ponds the 

lowest strata were found to be polluted in  the year 2020 and 2021 than during the other 

seasons.  

 The increase in Agricultural activities together with pesticide runoff, urbanization 

and other anthropogenic activities nowadays  cause the reduction of macroinvertebrate taxa 

richness.  According  to the studies of  Hepp et al.  in 2010 ,the results showed that urban and 

agricultural impacts affect the water quality and aquatic diversity. The higher values of 

nutrients  found and the lower dissolved oxygen obtained in urban streams directly affects  the 

input of organic materials in the water which strongly influenced the community structure and 

composition.  
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Fig 2: Overall Investigation from different ponds 

CONCLUSION 

In the present investigation from the BMWP results obtained ,we can come to a conclusion that 

the water quality is being deteriorated as years pass on ie,higher in 2021 than 2020. There is a 

also a  seasonal variation in the  quality of water  . During the Premonsoon period of 2020 and 

2021 a hike in the BMWP results were reported in upper and middle zones of Vembanoor in Pre 

Monsoon and SW Monsoon period  showing a  best water quality. In Parvathipuram Pond the 

results reported showed a good quality of water in all the zones in all seasons.The water quality 

in Putheri Pond is very poor comparing the other two Ponds in all the  three seasons which 

indicated the polluted condition of the water body. Macroinverbtate abundance is also found 

to be lowered as the water quality deteriorates. Thus it is proved that macroinvertebrates are 

good bioindicators of water quality than physico chemical parameters.There may be changes in 

the physico chemical nature of water after  each sampling,whereas macroinvertebrates do not 

show drastic changes likewise and prove a long term indicator of water quality. 
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