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Abstract: The present paper deals with the population structure and temporal drift pattern study of aquatic mites in 

Randi gad, which is a third order spring fed tributary of river Alaknanda in Garhwal, Uttarakhand, India. The mites 

contribute significantly to the structure and function of a stream ecosystem as it is a preferred food of fish and 

insects. To significantly analyze the drift strength of mites in a stream, a new index, Dobriyal Bahuguna Drifting 

Index (DBDI) has been developed which is based on the density of mite population in nature and number of drifting 

individuals in unit time. The maximum mite population in the stream was observed in January (51 units.m-2) and 

minimum in October (35 units.m-2) with 7 species. It was found that the mites perform specific monthly and diel 

drift pattern. Various factors like current velocity, breeding, colonization, habitat disturbance and protection from 

predators are responsible for it. The DBDI value for different mite species was observed highest in February (0.264) 

and minimum in November (0.227). It was also observed that maximum drift was preferred during late morning 

hours (8-12 hrs). 
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Introduction 

 

 

 

Aquatic mites form an important community of 

microbenthos in streams which are generally 

neglected by the hydrobiologists. They are 

significant food for benthic as well as nektonic 

fauna. The knowledge regarding the distribution 

of aquatic mites from Indian riverine ecosystem is 

limited and highly fragmentary (Kumar and 

Dobriyal, 1992; Kumar et.al., 2006, 2007; Pesic 

et.al., 2007a, 2007b, 2019a, 2019b, 2020a, 

2020b). Drifting is a behavior exhibited by the 

aquatic insects in streams due to various eco-

physiological reasons. Lotic ecosystems have 

strong unidirectional flow of water that transports 

material from upstream to downstream area and  

 

thus helps in the distribution of various aquatic 

resources. Velocity of water current is perhaps the 

most important ecological factor that affects the 

existence of organisms in lotic water bodies. 

Many invertebrates possess morphological 

adaptations which help them to avoid being swept 

away. Nevertheless, many of these organisms 

move in the water column (actively or passively) 

and thereafter displace downstream by the current. 

This phenomenon is known as drift (Waters, 1972; 

Muller, 1974; Allan, 1995), whereas diel drift 

periodicity is usually related to predation by 

visually hunting drift-feeding predators and with 

their endogenous circadian rhythms, such as 
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locomotory rhythms and foraging behavior 

(Waters, 1972; Flecker, 1992; Huhta et.al., 2000). 

Research studies have confirmed the diel or 

annual periodicity of drift depending on several 

factors which may be habitat and species specific 

(Anderwald, et.al., 1991; Waringer, 1992),  body 

size (Allan, 1984), altitude (Brewin and Ormirod, 

1994) and predation risk (Huhta et.al.,1999).  

The present study is a cohesive attempt to 

examine the population structure, diversity and 

temporal drift pattern of water mites in a spring 

fed stream from Garhwal Himalaya. A new drift 

index (Dobriyal-Bahuguna Drifting Index; DBDI) 

is also developed which is helpful in analyzing the 

quantum of drift in a particular time or season.  

Material and Methods 

 

Uttarakhand is a state in a northern part of India 

with an area of 53,566 km2, of which 73% is 

mountainous and 64% is covered by forest. Most 

of the northern parts of the state fall in Greater 

Himalaya range, covered by the high Himalayan 

peaks and glaciers. The great Ganga river system 

with two largest rivers the Ganga and Yamuna 

originate from the glacier of Uttarakhand. River 

Ganga is formed by the confluence of Bhagirathi 

(originating from Gomukh glacier) and Alaknanda 

(originating from Alkapuri glacier) at Devprayag. 

Study Area: The study was conducted in Randi 

Gad stream, which is an important third order 

spring fed (Latitude -30007’06” N and 

78035’21”E) tributary of Alaknanda River (Fig.1). 

Randi stream originates from the Ransi and 

Jhandidhar Peak in the Pauri Garhwal region. A 

20km-long stretch of the stream located upstream 

from Alaknanda River was chosen as the study 

area. The mean channel width is 6 meter and the 

mean depth is 20-60 cm during the study period 

from October, 2017 to March, 2018. The 

substratum of the stream consists of gravel, 

cobbles and a few boulders. The flow regime of 

the stream is characterized by narrow seasonal 

fluctuations excepting flooded monsoon 

(Bahuguna et.al.,2019). 

 

      

Figure 1: Location of the study spot in Uttarakhand, India 

 

Sampling Design and Analysis 

 

The study was conducted during the period from 

October, 2017 to March, 2018. Square framed 

Surber Sampler was used for sampling mites from  

 

 

 

1m2 of the stream bed. The mites were preserved 

on the spot in Koenike’s fluid and brought to 

laboratory for further investigations. For  
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sampling of mite drift we designed a new metallic 

frame drifting net with foot stands that could be 

adjusted according to depth of the river or stream. 

The mouth of net was 1 m, which was fixed at a 

depth of 0.2 m. The average velocity of water 

current during study period was about 0.2 m. sec-1. 

Hence the volume of water entering in to net was 

estimated as 0.04 m-3.sec-1 for 24 hours. Replicate 

samples were collected for both studies and an 

average value was taken in to consideration. The 

nets were set for 4 hours at a stretch which were 

immediately replaced by another set as the study 

was conducted for regular 24 hours. Species 

identification was done with the help of various 

keys provided by several authors (Kumar et.al., 

2007; Cook,1967, 1974; Prasad,1974; Gerecke, 

2003; Pesic and Panesar, 2008) 

A new Dobriyal-Bahuguna Drifting Index (DBDI) 

for aquatic mites was developed on the basis of 

the density of mite population in nature and 

number of drifting individuals in unit time. 

The formulae for DBDI index was developed as 

follows: 

DBDI  =  3√ (Ddm/Tmp.T) 

Where:  D.B.D.I.= Dobriyal-Bahuguna Drifting 

Index.,  

Ddm  = No. of drifting mites (units per 0.04 m3.sec-

1 for 24 Hours), (i.e., mouth of net 1 m, depth of 

sampler 0.2 m, current velocity 0.2m.sec-1), Tmp     

= Total mite population in stream (units.m-2) 

 T = Time used in collecting sample in hours (24) 

(Note: All values are adjustable depending upon 

particular cases) 

 

Results 

 

The Species composition of the aquatic mites 

(units.m-2) and observance of drifting mite species 

(units. 0.04 m3.sec-1 for 24 Hours) in the Randi 

Gad stream during the year 2017-18 is presented 

in Table 1.  A total of seven species were 

observed in Randi Gad, which is a 3rd order 

stream.  A maximum number of 51 mites m-2 were 

recorded in the month of January, 2018 and 

minimum 35 mites. m-2 in October. The highest 

diel drifting population was observed in the month 

of March (20) and minimum in October (10).  

Density, diversity and taxonomic composition 

of aquatic mites:  

 

In the Randi gad stream, Sperchon indicus (62) 

was recorded as the dominant species followed by 

the Sperchon hirsutus (46), Torrenticola 

turkestanica (38), Sperchon garhwaliensis (34), 

Atractides indicus (29), Feltria gereckei (29) and 

Kongsbergia indica (22). A total of seven species 

belongs to five families (Family–Sperchontidae- 

Sperchon indicus, S. hirsutus, S. garhwaliensis; 

Family - Hygrobatidae- Atractides indicus; 

Family- Feltriidae- Feltria gereckei; Family- 

Aturidae- Kongsbergia indica and Family- 

Torrenticolidae -Torrenticola turkestanica) were 

observed. 

 

Dobriyal-Bahuguna Drifting Index (DBDI):  

Data related to DBDI and its Monthly variation is 

shown in Table 2.  DBDI value ranged from 0.227 

(November) to 0.263 (February). From DBDI 

value it is revealed that February and March 

months were conducive for the mite population in 

Randi gad stream.  

 

Diel drifting behavior: 

Observations on the diel drifting pattern of aquatic 

mites in Randi Gad stream is presented in the 

Table 3. Most of the aquatic mites were caught 

during day time.  The Sperchon indicus, Sperchon 

hirsutus, Atractides indicus, Torrenticola 

turkestanica and Kongsbergia indica drifted 

actively during day light hrs (8.0am to 12.0pm and 

12.10pm to 4.10pm). These mite species showed a 

clear cut diel pattern in spring fed hill stream. 

However, Feltria gereckei species drifted during 

night hrs (8.30pm to 12.30pm) and Sperchon 

garhwaliensis in early morning times (4.50am to 

8.0am).   
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Table 1: Species composition of the aquatic mites (units.m-2) and observance of drifting Mite species 

(units. 0.04 m3.sec-1for 24 hours) in the Randi Gad stream of Garhwal, Uttarakhand 

Month Name of species Density of  mite 

species  

(units.m-2)   

Total 

density  

(Tmp) 

No. of drifting species 

(units. 0.04 m3.sec-1 for 

24 Hours)  

Total drift 

Ddm 

October,  

2017 

Sperchon indicus 08  

 

 

35 

03  

 

 

10 

Sperchon  hirsutus 06 01 

Sperchon garhwaliensis 06 01 

Torrenticola  turkestanica 08 01 

Atractides indicus  02 01 

Kongsbergia indica 03 02 

Feltria gereckei 02 01 

November,  

2017 

Sperchon indicus 09  

 

 

39 

03  

 

 

11 

Sperchon  hirsutus 09 04 

Sperchon garhwaliensis 04 00 

Torrenticola  turkestanica 06 02 

Atractides indicus 01 00 

Kongsbergia indica 04 01 

Feltria gereckei 06 01 

December,  

2017 

Sperchon indicus 10  

 

 

 

46 

05  

 

 

 

17 

Sperchon  hirsutus 08 02 

Sperchon garhwaliensis 04 01 

Torrenticola  turkestanica 04 01 

Atractides indicus 09 05 

Kongsbergia indica 05 01 

Feltria gereckei 06 02 

January,  

2018 

Sperchon indicus 14  

 

 

51 

05  

 

 

 

17 

Sperchon  hirsutus 05 00 

Sperchon garhwaliensis 09 03 

Torrenticola  turkestanica 07 01 

Atractides indicus  08 04 

Kongsbergia indica 05 02 

Feltria gereckei 03 02 

February,  

2018 

Sperchon indicus 10  

 

    43 

04  

 

 

19 

Sperchon  hirsutus 10 05 

Sperchon garhwaliensis 06 02 

Torrenticola  turkestanica 08 03 

Atractides indicus 03 01 

Kongsbergia indica 02 01 

Feltria gereckei 04 03 

March,  

2018 

Sperchon indicus 11 46 05  

 

20  
Sperchon  hirsutus 08 03 

Sperchon  garhwaliensis 05 02 

Torrenticola  turkestanica 05 02 

Atractides indicus 06 03 

Kongsbergia indica 03 01 

Feltria gereckei 08 04 

Total no. 

 of mites 

 

Sperchon indicus = 62,  S. hirsutus = 46, S. 

garhwaliensis=34 ,  T. turkestanica =38,  A. indicus =29, A. 

fontinalis =22, F. gereckei = 29 

Sperchon indicus = 25,  S. hirsutus = 

15, S. garhwaliensis=09, 

 T. turkestanica =10,  A. indicus =14, 

A.fontinalis =08, F.gereckei = 13 
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Table 2:  Dobriyal-Bahuguna Drifting Index (DBDI) values calculated for the period of October 2017 to 

March 2018.  

Month 

 

 

Ddm 

(units. 0.04 

m3.sec-1 for 24 

Hours)   

Tmp 

(units.m-2)    
T 

(Time taken for 

sampling) 

 

 

(Ddm/Tmp.T) 

DBDI = 
3√ (Ddm/Tmp.T) 

 

 

   October, 2017 10 35 24 0.0119 0.228 

   November,  2017 11 39 24 0.0117 0.227 

   December, 2017 17 46 24 0.0154 0.248 

   January, 2018 17 51 24 0.0139 0.240 

   February, 2018 19 43 24 0.0184 0.264 

   March, 2018 20 46 24 0.0184 0.263 

 

Discussion  

 

The aquatic mites play a vital role in the aquatic 

ecosystem as they are an important source of food 

for small fishes and macrozoobenthos. Their 

concentration in the system depends on the inter-

relationship with various ecological factors. Water 

temperature and velocity were observed as 

important limiting factors that not only influence 

the mite diversity but also other interactive 

physico-chemical characteristics (Kumar and 

Dobriyal, 1992; Bahuguna et.al.,2019). In the 

present study of Randi spring fed hill stream, the 

aquatic mites were recorded maximum in January 

and minimum in October. During the study 

period, the abundance of individual species in the 

stream was due to Sperchon indicus (62), 

Sperchon hirsutus (46), Torrenticola turkestanica 

(38), Sperchon garhwaliensis (34), Atractides 

indicus (29), Feltria gereckei (29) and 

Kongsbergia indica (22). 

Drifting plays a crucial role in spatial distribution 

of stream aquatic mites. According to Waters 

(Op.cit.), the drift occurred to keep the population 

at the carrying capacity. It states that as the 

organism grows to a certain size, it must drift to a 

new area to check depletion of the resources in the 

previously occupied area. He stated that the 

insects drift in high number at the same time to try 

and overwhelm their predators thereby increasing 

the chances for survival. According to Pijanowska  

 

 

(1999), drift is an important way for individuals to 

avoid the pressure of predators and to resolve the 

problem “to eat and not to be eaten”.  Minshall 

and Petersen (1985) stated that the drifting is the 

principal means of recolonizing an area of stream 

bed after a drought or heavy pollution and of the 

colonization of substrata suspended in water 

column.  

Different species of mites showed diverse pattern 

of drifting at different times. Some species also 

showed zig zag pattern instead of a fixed pattern. 

In the present study of density (mites.m-2), 

diversity of different aquatic mites and 24hrs diel 

drifting numbers of aquatic mites (in the stream 

Randi gad) were estimated by DBDI Index, which 

indicates the peak population of mites that 

actually drifted out of the total population of mites 

present in the particular place and time. 

The DBDI value showed monthly variations for 

drifting mites in Randi Gad. The drift was 

maximum in February and minimum in October. 

Monthly species wise highest value was observed 

for Atrurus fontinalis in October, for Sperchon 

hirsutus in November, Atractides indicus in 

December, Feltria gereckei in January, Feltria 

gereckei in February and Atractides indicus and 

Feltria gereckei in March. 

During the present work on stream diel drift, we 

have come out with several patterns that 
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Table 3: Observations on the diel drifting pattern of aquatic mites in Randi Gad stream (units. 0.04 

m3.sec-1for 24 hours). 

Month Name of species 8.0am to 

12.0pm 

12.10pm to 

4.10pm 

4.20pm to 

8.20pm 

8.30pm to 

12.30am 

12.40am to 

4.40am 

4.50a

m  to 

8.0am 

Oct, 

2017 

 

Sperchon indicus 2 1 - - - - 

Sperchon  hirsutus - 1 - - - - 

Sperchon garhwaliensis - - - - - 1 

Torrenticola  turkestanica 1 - - - - - 

Atractides indicus 1 - - - - - 

Kongsbergia indica 1 1 - - - - 

Feltria gereckei - - - 1 - - 

Nov, 

2017 

Sperchon indicus 2 1 - - - - 

Sperchon  hirsutus 3 1 - - - - 

Sperchon garhwaliensis - 0 - - - - 

Torrenticola  turkestanica 2 - - - - - 

Atractides indicus 0 - - - - - 

Kongsbergia indica 1 - - - - - 

Feltria gereckei - - - 1 - - 

Dec, 

2017 

 

Sperchon indicus 2 3 - - - - 

Sperchon  hirsutus 1 1 - - - -- 

Sperchon garhwalienis - - - - - 1 

Torrenticola  turkestanica 1 - - - - - 

Atractides indicus 2 3 - - - - 

Kongsbergia indica 1 - - - - - 

Feltria gereckei - - - 2 - - 

Jan, 

2018 

Sperchon indicus 2 3 - - - - 

Sperchon  hirsutus - - - - - - 

Sperchon garhwaliensis - - - 1 - 2 

Torrenticola  turkestanica 1 - - - - - 

Atractides indicus 2 2 - - - - 

Kongsbergia indica 1 1 - - - - 

Feltria gereckei - - - 2 - - 

Feb, 

2018 

Sperchon indicus 2 2 - - - - 

Sperchon  hirsutus 2 3 - - - - 

Sperchon garhwaliensis - - - - - 2 

Torrenticola  turkestanica 3 - - - - - 

Atractides indicus 1 - - - - - 

Kongsbergia indica 1 - - - - - 

Feltria gereckei - - - 3 - - 

Mar, 

2018 

Sperchon indicus 3 2 - - - - 

Sperchon  hirsutus 2 1 - - - - 

Sperchon garhwaliensis - 1 - - - 1 

Torrenticola  turkestanica 2 - - - - - 

Atractides indicus 2 1 - - - - 

Kongsbergia indica 1 - - - - - 

Feltria gereckei - - - 4 - - 

 

showed how the aquatic mite species tend to drift 

throughout the day. There was a general 

preference for day time drift rather than drift 

during dark or night hours. In Sperchon indicus 

(13), Torrenticola turkestanica (11), Sperchon 

hirsutus (08) and Kongsbergia indica (06) diel  

 

 

drifting rate was noted maximum during the 

morning (8.0am to12.0pm) period. These were 

most abundant in the substrate of stream. The 

aquatic mite species viz. Sperchon indicus (12), 

Atractides indicus (07), Sperchon hirsutus (6) and 

Kongsbergia indica (02) also showed drifting 

during day time (12.10 pm to 4.10 pm).  However, 
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In Feltria gereckei (13 aquatic mites) species; diel 

drifting pattern was observed at night time 

(8.30pm to12.30am) and in Sperchon 

garhwaliensis (7) during dawn (early morning- 

4.50am to 8.0am) period in Randi Gad stream. It 

can be concluded from the present investigation 

that particular species showed specific diel 

drifting pattern. 

The species wise peak values were observed  due 

to diverse response of drifting of the aquatic mites 

species to various factors like colonizing new 

habitat and distribute among patchy habitats 

(Allan,1995), species –specific life cycle 

(Elliott,1967), breeding , feeding behavior 

(Waters, Op.cit.), reformation of colonies, habitat 

disturbance and protection from predators (Huhta 

et.al.,1999). Differences in the geo-morphology of 

the streams also affect the drifting behaviour of 

the mites. Hynes (1970) suggested that several 

factors such as the water current, temperature, 

substratum, vegetation, and dissolved substances, 

liability to drought and floods, food, competition 

between species, shade and zoogeography regulate 

the occurrence and distribution of stream 

invertebrates. Present study also concluded that 

current velocity is a detrimental factor for drift.  
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