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Research Article 

INTRODUCTION 

Hydrachnidia, commonly called water mites, is among 

the most diverse freshwater Acari groups, which are 

widely neglected because of their small size (Cook and 

Mitchell 1953). In aquatic ecosystems, mites are im-

portant for maintaining the food web as they feed on 

many invertebrate eggs and larvae such as Diptera, 

Trichoptera, Plecoptera, Odonata and others (Martin 

2008). Walter (1928) and Lundblad (1934) were the 

pioneer in publishing records of Hydrachnidia fauna 

from the Indian Himalaya. Kumar and Dobriyal (1992) 

studied the water mite fauna from Garhwal streams for 

the first time. A significant contribution to taxonomy of 

hill stream water mites of the Garhwal region have 

been made by Kumar et al. (2006, 2007), Pesic et al. 

(2007a,b), Pesic and Panesar (2008), Pesic et al. 

(2012), Pesic et al., (2019a,b) and Pesic et al.,

(2020a,b). Bahuguna et al. (2019 for spring-fed water; 

2020-for glacier-fed water) carried out extensive work 

on the hill stream mite species’ density and diversity. 

The 30 water mite species have been reported from 

Garhwal region so far (Bahuguna and Negi, 2020).  

Later Bahuguna and Dobriyal (2020) gave a detailed 

analysis of population structure and drifting pattern on 

water mites from Garhwal Himalaya, Uttarakhand, In-
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dia. 

The present study is being conducted in the Khankra 

gad stream of Garhwal Himalaya. The purpose of the 

study was to analyze the water mite community’s struc-

ture through the indices of richness and regularity to 

determine the density and diversity of Hydrachnidia 

species with respect to the physicochemical parameters 

of July 2018 to June 2020. 

MATERIALS AND METHODS  

Ethical statement 

There is no ethical issue in this study, as work was con-

ducted on aquatic insects (water mites). 

Study area  

Khankra gad is a 3rd order spring-fed stream of Garhwal 

Himalaya (Fig.1). The stream originates from the 

Bansoun peak of Garhwal Himalaya. It is based in the 

Khankra village of Rudraprayag district in Uttarakhand 

(800 m asl). Two sampling stations were selected, Spot

-1 (30°14'37.12"N and 78°55'06.00"E) situated up-

stream at an altitude of 723 masl and Spot-2 (30°

14'45.76"N and 78°54'55.84"E) situated downstream at 

an altitude of 670 m asl. Riparian vegetation in this 

study area play an important role in providing shelter 

and shade to regulate temperature.  

Laboratory work  

For the analysis of the physicochemical parameters, 

water samples were taken monthly for a period of two 

year from July 2018 to June 2020, and they were ana-

lyzed on the spot using methods as described in Welch 

(1948) and APHA (2012). Water temperature was 

measured by a centigrade thermometer and current 

velocity by float method. pH was measured by using a 

portable pH meter and DO by the Winkler method. 

Monthly samples of mites were taken very carefully 

Fig 1. Sampling locations (Spot-1 and Spot-2) in Khankra gad, a spring-fed tributary of river Alaknanda, Uttarakhand, 

India.  
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from different habitats (submerged vegetation, pebbles 

and cobbles) using soft brushes in the stream or using 

a hand net from the stream bed. Samples of water 

mites were brought to the laboratory and transferred 

from 70% ethanol to Koenike fluid. Further processing 

was performed according to the standard methodology 

(Mitchell and Cook 1952). Samples were separated 

and examined under a stereomicroscope. The species 

were identified using various keys provided by Cook 

(1967, 1974), Prasad (1974), Gerecke (2003), Kumar 

et al. (2007), Pesic and Panesar (2008), Pesic et al. 

(2019a, b) and Pesic et al.,2020 a, b). 

Statistical data analysis 

The Margalef species richness index (d) was used to 

determine species richness (Margalef, 1958), Shannon 

diversity index (H') calculated to determine species 

diversity in a community by using Shannon- Wiener 

diversity index (1949), evenness of species in a com-

munity is calculated by Pielou's index (J') (Pielou, 

1966), The Simpson index (D) was calculated to deter-

mine the dominant species (Edward H. Simpson, 

1949). The similarity of species was calculated by using 

cluster analysis. Pearson correlation analysis and linear 

regression plots were also calculated to determine the 

relationship between water mite species abundance 

and physicochemical parameters of water. Statistical 

analysis was performed using PAST software version 

3.16. 

RESULTS  

The results of habitat ecology are presented in Table 1 

and Table 2 for Spot-1 and Spot-2, respectively. pH of 

the two sampling stations ranged from 7.4±0.1 to 

7.9±0.1 for Spot-1 and 9.2±0.2 to 7.8± 0.3 for Spot-2. 

The water temperature ranged from 7.6±0.1 to 

12.8±0.2 for Spot-1 and 9.7±0.2 to 18.4± 0.8 for Spot-

2. Dissolved oxygen was maximum at Spot-1(8.8±0.3 

mg. l-1) and at least at Spot-2 (7.2±0.1 mg.l-1). Stream 

velocity ranged from 0.26-0.61 m.sec-1 and 0.25-0.53 

m.sec-1 at Spot-1 and Spot-2 respectively. Total maxi-

mum alkalinity was 99.1 mg.l-1 at Spot-1 in January and 

at Spot-2 99.9 mg.l-1 in March. Total hardness was 

maximum in January for both the spots, 121.91 mg.l-1 

in Spot-1 and 109.8 in Spot-2 (Table 1 and Table 2).  

The abundance and diversity of water mites from the 

sampling Spot-1 and Spot-2 are summarized in Tables 

3 and 4, respectively. There was an increase in the 

diversity of water mites at Spot-2 in comparison to Spot

-1. Spot-2 is situated at an altitude of 670 masl where 

the maximum diversity of mites (25 species) was ob-

served. Spot-1, at an altitude of 723 masl had 19 spe-

cies (Table 3 and 4). 

A total of 2504 Hydrachnidia samples were collected 

from two sampling spots from July 2018 to Jun 2020, 

belonging to 6 families viz, Torrenticolidae, Sperchonti-

dae, Feltriidae, Hygrobatidae, Lebertiidae, and Aturi-

dae. A total of 19 species were observed in Spot-1, 

belonging to four families, viz., Torrenticolidae, Sper-

chontidae, Feltriidae, Hygrobatidae and 25 species 

were recorded from Spot-2, belonging to 5 families viz., 

Torrenticolidae, Sperchontidae, Hygrobatidae, Leberti-

idae and Aturidae (Table 3 and Table 4). Sperchonti-

dae, Torrenticolidae and Hygrobatidae were the com-

mon families recoded in both spots, whereas Feltriidae 

was recorded in Spot-1, Lebertiidae and Aturidae were 

recorded from Spot-2.  

From Spot-1, a maximum density of 177 units.m-2 was 

recorded in January and a minimum 11 units.m-2 in 

Month 
(2018-2020) 

WT 
(0C) 

pH 
CV 
(m.sec-1) 

DO 
(mg.l-1) 

TA 
 (mg.l-1) 

TH 
(mg.l-1) 

Fee CO2  

(mg.l-1) 

July 12.4±0.2 7.4±0.1 0.61±0.01 7.3±0.1 81.2±0.8 82±0.3 Nil 

August 12.8±0.2 7.5±0.3 0.57±0.01 7.7±0.1 81.7±1.7 90.2±0.3 Nil 

September 11.3±0.3 7.7±0.1 0.43±0.02 8.3±0.2 82.7±1.4 91.5±1.9 Nil 

October 10.8±0.3 7.5±0.1 0.35±0.01 8.5±0.2 85.1±0.8 105.5±2.7 Nil 

November 8.7±0.2 7.6±0.1 0.32±0.01 8.7±0.3 87.8±2.9 113.8±3.4 Nil 

December 8.5±0.3 7.9±0.1 0.3±0.01 8.8±0.3 91.4±1.6 118.5±1.9 Nil 

January 7.6±0.1 7.8±0.3 0.26±0.02 8.7±0.1 99.1±1.1 121.9±6.2 Nil 

February 8.2 ±0.3 7.6±0.2 0.29±0.01 8.1±0.1 97.5±0.8 108.6±1.5 Nil 

March 8.5±0.1 7.5±0.2 0.31±0.02 8±0.2 96±1.1 105.5±1.8 Nil 

April 9.7±0.2 7.7±0.3 0.35±0.01 7.8±0.1 93.9±1.2 10.2±0.8 Nil 

May 10.2±0.1 7.5±0.2 0.37±0.02 8.1± 0.1 90.8±0.8 99.7±0.7 Nil 

June 10.7±0.2 7.7±0.1 0.39 ±0.02 7.8±0.1 89±0.6 95.4±1.3 Nil 

Table 1. Average values of physicochemical parameters of the Khankra gad at Spot-1 during 2018-20. 
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Month 
(2018-2020) 

WT 
(0C) 

pH 
CV 
(m.sec-1) 

DO 
(mg.l-1) 

TA 
(mg.l-1) 

TH 
(mg.l-1) 

Fee CO2    

(mg.l-1) 

July 18.4±0.8 7.4±0.3 0.53±0.01 7.2±0.1 75.7±0.8 85.4±0.3 Nil 

August 17.5±0.2 7.3±0.2 0.41±0.01 7.4±0.1 78.9±0.9 85.2±1.4 Nil 

September 17.4±0.3 7.3±0.1 0.35±0.01 8±0.1 81.5±1 87.9±0.6 Nil 

October 14±0.3 7.5±0.2 0.31±0.01 8.1±0.3 82.8±0.9 93.3±0.6 Nil 

November 11.3±0.3 7.7±0.3 0.28±0.01 8.3±0.1 85.9±1.4 99±1.3 Nil 

December 10.7±0.2 7.8±0.3 0.27±0.01 8.3±0.1 89.8±1.3 108.1±0.8 Nil 

January 9.7±0.2 7.6±0.2 0.25±0.01 8.4±0.1 94.7±1.3 109.8±13.2 Nil 

February 10.4±0.2 7.5±0.1 0.28±0.01 7.7±0.2 92.9±0.4 102.7±1.4 Nil 

March 11.8±0.3 7.2±0.2 0.29±0.01 7.6±0.1 99.9±0.5 98.5±1.3 Nil 

April 13.5±0.2 7.2±0.1 0.31±0.01 7.4± 0.1 90.4±0.4 93.9±0.5 Nil 

May 15.7±0.1 7.4±0.1 0.33±0.01 7.6±0.1 89±0.6 89±1.3 Nil 

June 17.1±0.1 7.6±0.1 0.36 ±0.01 7.3±0.1 84.8±0.8 85.6±1.3 Nil 

Table 2. Average values of physicochemical parameters of the Khankra gad at Spot-2 during 2018-20. 

S. 
No 

Family/Genus/Species Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

A 
F – Torrenticolidae Piersig 1902 
G - Torrenticola Piersig 

 

1 Torrenticola uttarakhandensis 03 02 05 04 10 12 17 10 09 07 04 01 

2 Torrenticola wonchoeli 00 00 02 00 05 00 09 06 04 00 00 01 

3 Torrenticola nana 02 01 00 04 01 04 09 00 02 00 00 00 

4 Torrenticola kumari 01 00 01 00 02 06 07 04 00 03 05 03 

5 Torrenticola semisuta 00 00 00 01 00 06 11 03 00 04 00 00 

6 Torrenticola muranyii 00 02 00 02 00 04 08 00 03 01 00 00 

  G- Monatractides   

7 Monatractides garhwaliensis 01 03 00 04 09 11 17 05 06 00 04 02 

8 Monatractides oxystomus 00 00 01 00 04 00 07 00 00 03 00 00 

9 Monatractides kontschani 00 01 00 02 04 00 05 03 00 03 00 01 

  Total 07 09 09 17 35 43 90 31 24 21 13 08 

B 
F – Sperchontidae Thor, 1900 
G - Sperchon Kramer 

 

10 Sperchon indicus 03 05 07 09 11 14 21 16 11 09 07 02 

11 Sperchon garhwalensis 00 01 04 07 09 11 15 09 08 06 02 03 

12 Sperchon ootacamundis 00 00 01 00 01 02 08 00 01 00 00 00 

  Total 03 06 12 16 21 27 44 25 20 15 09 05 

C 
F - Hygrobatidae 
G - Atractides Koch 

 

13 Atractides indicus 01 05 04 07 09 12 17 09 04 05 03 02 

14 Atractides garhwali 00 03 00 07 06 09 14 08 04 03 00 00 

15 Atractides incertus 00 01 00 04 01 03 04 00 00 02 03 00 

16 Atractides ootacamundis (Cook) 00 00 01 02 00 00 01 00 03 00 01 00 

  G - Hygrobates Koch   

17 Hygrobates fluviatilis 00 00 03 00 01 02 03 00 01 00 01 01 

  Total 01 09 08 20 17 26 39 17 12 10 08 03 

D 
F- Feltriidae K.Viets, 1926 
G - Feltria Koenike, 1892 

 

18 Feltria gereckei 00 00 00 01 00 00 02 01 00 03 00 01 

19 Feltria indica 00 00 02 01 00 00 02 01 00 00 00 00 

  Total 00 00 02 02 00 00 04 02 00 03 00 01 

  Total no. of water mites 11 24 31 55 73 97 177 75 56 49 30 17 

Table 3.  Monthly average variation of density and diversity of water mites in Khankra gad 2018-20 (Spot-1). 
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July. In Spot-2, maximum density of 274 units.m-2 was 

noticed in January, and minimum 17 units.m-2 in July. 

The highest number (1809) of Hydrachnidia was col-

lected from Spot-2. The species common to both spots 

were Torrenticola uttarakhandensis, T. wonchoeli, T. 

nana, T. kumari, T. semisuta, Monatractides 

garhwaliensis and M. oxystomus (family Torrenticolidae 

Piersig 1902), Sperchon indicus, S. garhwalensis 

(family Sperchontidae Thor, 1900), Atractides indicus, 

A. garhwali, A. incertus, A. ootacamundis and Hygro-

bates fluviatilis (Cook) (family Hygrobatidae). However, 

species limited to Spot-1 were T. muranyii, M. 

kontschani (family Torrenticolidae Piersig 1902) and 

Feltria gereckei, F. indica (family Feltriidae K.Viets, 

1926), and species limited to Spot-2 were T. chatter-

jeei, T. turkestanica, T. tetraporella and M. tuzovskyi 

(family Torrenticolidae Piersig 1902), S. plumifer, Sper-

chonopsis verrucosa (Sperchontidae Thor, 1900), A. 

panesari, Hygrobates gangeticus (family Hygrobati-

dae), Kongsbergia indica, K. himalayaensis (Aturidae 

Thor, 1900) and Lebertia (family Lebertiidae),  

Shannon's diversity index ranged from 1.67 to 2.73 in 

Spot-1 and 1.87 to 2.99 in Spot-2. The maximum diver-

sity (2.73) was observed in January and the least diver-

sity (1.67) was noticed during July month in Spot-1, 

whereas in Spot-2, upper limit of diversity index (2.99) 

S. 
No. 

Family/Genus/Species Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

A 
F –Torrenticolidae Piersig 1902 
G - Torrenticola Piersig 

  

1 Torrenticola uttarakhandensis 01 02 04 00 11 13 15 13 11 14 12 09 

2 Torrenticola chatterjeei 00 01 06 05 00 08 10 05 00 00 00 07 

3 Torrenticola turkestanica 00 00 00 00 05 00 07 00 03 00 08 00 

4 Torrenticola wonchoeli 00 00 00 04 00 00 01 06 03 00 01 00 
5 Torrenticola tetraporella 00 00 00 05 03 04 08 00 02 00 00 00 

6 Torrenticola semisuta 02 03 05 21 12 11 13 11 17 16 10 07 

7 Torrenticola nana 00 00 05 06 12 08 09 07 05 07 04 00 
8 Torrenticola kumari 00 02 09 07 10 10 11 10 06 09 08 08 

  Genus - Monatractides   

9 Monatractides garhwaliensis 00 02 11 10 15 15 18 15 12 10 09 11 
10 Monatractides tuzovskyi 00 00 09 08 09 14 13 16 15 12 10 08 
11 Monatractides oxystomus 00 01 05 00 00 00 01 04 00 06 00 00 

  Total 03 11 54 66 77 83 106 87 74 74 62 50 

B 
Family – Sperchontidae 
Genus -    Sperchon Kramer 

 

12 Sperchon indicus 03 05 08 15 19 25 27 27 20 18 15 12 
13 Sperchon garhwalensis 02 00 00 12 16 21 28 26 21 20 16 12 
14 Sperchon plumifer 03 04 06 07 06 08 09 00 18 12 10 08 

  Genus -Sperchonopsis   

15 Sperchonopsis verrucosa 00 00 00 06 08 05 01 05 00 00 00 00 

  Total 08 09 14 40 49 59 65 58 59 50 41 32 

C 
Family - Hygrobatidae 
Genus - Atractides Koch 

 

16 Atractides indicus 04 04 12 16 19 21 25 21 18 16 13 11 
17 Atractides garhwali 00 00 05 10 13 14 18 22 17 12 14 09 
18 Atractides incertus 00 01 02 06 06 07 02 09 08 00 00 01 
19 Atractides panesari 00 00 00 05 00 06 08 04 03 00 00 00 

20 Atractides ootacamundis (Cook) 00 00 01 00 06 00 05 00 00 05 00 01 

  Genus - Hygrobates Koch   

21 Hygrobates gangeticus 00 01 00 00 00 00 06 00 08 00 00 00 

22 Hygrobates fluviatilis 00 00 01 05 06 10 12 10 08 05 00 04 

  Total 04 06 21 42 50 58 76 66 62 38 27 26 

D 
Family - Aturidae Thor 
Genus - Kongsbergia Thor 

 

23 Kongsbergia indica 02 00 00 06 00 09 10 09 06 03 05 00 
24 Kongsbergia himalayaensis 00 00 00 06 00 06 09 00 00 00 00 00 
  Total 02 00 00 12 00 15 19 09 06 03 05 00 

E 
Family - Lebertiidae 
Genus - Lebertia Neuman 

 

25 Lebertia spp. 00 01 00 00 05 00 08 06 07 04 00 00 

  Total 00 01 00 00 05 00 08 06 07 04 00 00 

  Total no. of water mites 17 27 89 160 181 215 274 226 208 169 135 108 

Table 4. Monthly average variation of density and diversity of water mites in Khankra gad 2018-20 (Spot-2).  
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was observed in January and lower (1.87) during July. 

Pielou's index (J') was calculated for evenness which 

also showed variations similar to Shannon diversity index. 

Higher evenness (0.95) was in June and lower evenness 

(0.75) in the October month in Spot-1. At Spot-2, higher 

evenness (0.93) was recorded in July and lower (0.79) in 

January (Fig.2 and Fig.3).  

The value of Margalef species richness index (d) was 

maximum in January at both the spots (3.47 at Spot-1 

and 4.27 in Spot-2). The minimum value was observed 

in July at both the spots (2.08Spot-1 and 2.11 at Spot-

2). The Simpson index (D) was maximum (0.12) at 

Spot-1 and 0.11 at Spot-2. Simpson Index was lowest 

(0.06) in June in Spot-1 and (0.05) in January in Spot-2 

Fig. 2. Shannon diversity index, Simpson index, Margalef species richness index and Pielou index, respectively for  

Spot-1 of Khankra gad during 2018-20.  

Fig. 3. Shannon diversity index, Simpson index, Margalef species richness index and Pielou index, respectively for  

Spot-2 of Khankra gad during 2018-20. 
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(Fig.2 and Fig.3). The similarity in taxa of water mites 

during different months is analysed by using cluster 

analysis and is present in Fig.4 for Spot-1 and Fig.5 for 

Spot-2, respectively. Variability can be seen through 

Fig.6, which depicts that in Spot-1 and Spot-2, it is 

higher in favourable months January (1) and February 

(1), and lowest in May (0.58). 

The Pearson correlation analysis of species abundance 

of water mites with some physicochemical parameters 

and linear regression plots for Spot-1 and Spot-2 were 

drawn (Fig.7 and Fig. 8). For Spot-1 and Spot-2, there 

was a strong negative linear relationship between the 

abundance of water mites and water temperature (r = -

0.78, -0.95, respectively). There was a positive linear 

relationship between the abundance of water mites and 

pH of water for Spot-1 and Spot-2 (r = 0.59, 0.37 re-

spectively). For Spot-1 and Spot-2, a negative linear 

regression relationship was noted between the abun-

dance of water mites and water velocity (r = -0.69, -

0.91, respectively). There was a significant positive 

linear relationship between the abundance of water 

mites and dissolved oxygen of water for Spot-1 and 

Spot-2 (r = 0.72, 0.64 respectively). 

A positive linear regression relationship was also ob-

served between the abundance of water mites and total 

alkalinity (r = 0.68, 0.86 respectively). There was a pos-

itive linear relationship between the abundance of wa-

ter mites and total hardness of water for Spot-1 and 

Spot-2 (r = 0.41, 0.91 respectively). 

DISCUSSION 

Aquatic mites are among the most taxonomically di-

verse group of the Acari in freshwater but comparative-

ly less studied for their population dynamics. In the pre-

sent study, we observed that at Spot-2, which is in the 

lower reach of stream, there is high density (274units.m
-2) and diversity (25species) in comparison to Spot-1, 

which is the upper reach (maximum density-177 

units.m-2 and 19 species). Our observations suggest 

that species diversity increased with species richness 

and was highest in January in both sampling spots. 

Similar results have been reported by Bahuguna et al. 

(2019) in the spring-fed Randi Gad stream of Garhwal 

Himalayas. They reported a total of fourteen species 

belonging to five families. A maximum number of 

138mites m-2 was recorded in January and a minimum 

density of 03 units.m-2 in July. Bahuguna et al. (2019) 

opined that the highest number of aquatic mites ob-

served in the winter season might be correlated with 

moderate to high periphyton growth in Randi Gad of 

Garhwal Himalaya. Water mite species tend to increase 

with increasing amounts of nutrients and ideal environ-

mental conditions. The improved homogeneity of range 

and species of water mites indicates excellent water 

quality (Abhijan et al., 2013). Di Sabatino et al. (2000) 

found that water temperature is an important factor for 

the assemblage of Hydrachnidia community and affects 

the latitudinal and altitude distribution pattern of the 

Fig. 5. Hierarchy clustering between water mite taxa of 

different months during the year 2018-20 at the Spot-2 

Khankra gad.  

Fig. 4. Hierarchy clustering between water mite taxa of 

different months during the year 2018-20 at the Spot-1 

Khankra gad.  

Fig. 6. Coefficient of Similarity (S) between two Spot-1 

and Spot-2 of Khankra gad during different months  

2018-20. 
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Hydrachnidia community. Smit and van der Hammen 

(2000) stated that other factors such as pH of water, 

DO, water velocity, and other ecological parameters 

can also influence the formation of Hydrachnidia com-

munities. 

It was observed that the stream velocity variation was 

also responsible for fluctuation in population density 

and diversity of water mites. The velocity of the Khank-

ra gad varied from an average of 0.21 to 0.25 m.sec-1 

with the highest flow of 0.61 m.sec-1) at Spot-1 and the 

lowest flow of 0.25 m.sec-1 at Spot-2. The average wa-

ter temperature showed higher value at Spot-2 and a 

lower value at Spot-1. The variation in the water tem-

perature range was due to the difference in solar radia-

tion caused by the canopy and riparian vegetation 

around the spots. The study by Thani and Phalaraksh 

(2008) showed that the difference in the water tempera-

ture in a river or stream depends on the climate as well 

Fig. 7. Regression plot of water mite species abundance against physicochemical parameters of Khankra gad at Spot-1.  

Fig. 8. Regression plot of water mite species abundance against physicochemical parameters of Khankra gad at Spot-2.  
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as on the time of sampling and the amount of sunlight. 

DO value fluctuated between 8.8±0.3 mg.l-1 and 

7.2±0.1 mg.l-1. An increase in DO value during winter 

and a decrease in summer are well-known characteris-

tic features of the freshwater ecosystem. pH values 

were found to vary between 7.2 to 7.8. This observation 

corroborates with the work of Malik et al. (2012), who 

recorded pH values 7.09 to 8.03 in Asan reservoir. 

There was a high range of total alkalinity 81.2±0.8 mg.l-

1 to 99.9±0.5 mg.l-1 in the present study. The hardness 

value was also high 109.8±13.2 mg.l-1. Das and Das 

(1997) stated that productive water should have hard-

ness above 20 mg.l-1. In view of this statement, Khank-

ra gad was a highly productive one. Free CO2 during 

the present study was absent. Several factors such as 

water temperature, current velocity, vegetation, sub-

stratum, dissolved substances, food, competition be-

tween species etc., regulate the occurrence and distri-

bution of stream invertebrates as studied by Hynes 

(1970).  

While observing the impact of the certain ecological 

detrimental factor on the density of water mites, it was 

observed that there was a negative correlation between 

mite density vs water temperature (Spot-1 r = -0.78, 

Spot-2 r = -0.95) and water velocity (Spot-1 r = -0.69, 

Spot-2 = -0.91) which indicated that temperature and 

velocity was not a detrimental factor for mites density 

here. The dissolved oxygen, pH, total alkalinity and 

total hardness showed a positive correlation with the 

mites density in both streams. As can be understood, 

the total alkalinity favours periphyton growth in moder-

ately flowing hill streams, and thereby it helps in in-

creasing mites population during the winter months. 

Similar results have been noticed by Kumar and Dobri-

yal (1993) for the benthic diversity of Garhwal Himala-

yan hill streams. Baluni et al. (2018) reported that the 

periphyton was maximum in January and minimum in 

August from the Khankra gad stream. 

A comparison of the similarities between the up-

stream and downstream catchment sites showed a 

similar pattern of cluster formation. In December 

and January, the similarity was highest (1) for both 

the sampling spots. These findings suggested that 

the establishment of a certain type of fauna at 

sampling sites is influenced by the occurrence of 

certain types of water bodies and particular types 

of landscape and physicochemical parameters 

(Stryjecki et al., 2016). 

The water quality of the stream in the present study 

was observed very good and unpolluted. Generally, 

freshwater ecosystems are threatened by pollution, 

which affects the physicochemical properties and caus-

es the degradation of aquatic biodiversity. In assessing 

the diversity of aquatic species, water quality plays an 

important role. (Allan and Flecker, 1993). The pH of the 

water is also known to affect the population level of 

aquatic organisms; therefore, this variation in water 

parameters greatly affects the distribution pattern of 

these aquatic insects (Popoola and Otalekor, 2011). 

Conclusion 

The present study concluded that Hydrachnidia density 

and diversity decreased with increasing elevation. 

A firm spatial and temporal gradient was displayed in 

the water mite habitat, and their parasitic lifestyle com-

bines a strong dependence on habitat in response to 

dispersal change. Various water parameters of our 

study indicate that Khankra gad water can serve 

as a good habitat for many aquatic organisms, in-

cluding mites. Therefore, our baseline survey ad-

dresses the need for more in-depth studies along the 

stream’s entire length to explore the further possibility 

of biodiversity addition as new niche-specific species.  
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