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ABSTRACT : Drift is a phenomenon of dispersion of invertebrates in freshwater lotic systems such as rivers and streams
resulting from its water currents. The aquatic organisms living in the stream display drift because of their low buoyancy, which
causes them to be dragged into the water column downstream. The said study was carried out for two annual cycles i.e. from
December 2019 to November 2021 for studying drifting pattern exhibited by aquatic mites from the river Ganga near Deoprayag.
The DBD Index was also calculated to derive actual number of drifting mites from the total population in a unit time.
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INTRODUCTION

The phenomenon of downstream displacement of
invertebrates in freshwater lotic systems such as rivers
and streams resulting from its water currents is a
widespread and naturally occurring process and is termed
as Drift (Muller, 1954 and Hildebrand, 1974).

Allan (1995) stated that the phenomenon of drift is
exhibited by the aquatic organism inhabiting the stream
due to their low buoyancy because of which they are
dragged into the water column downstream. Among the
macroinvertebrates, the most often studied group
displaying drifting mechanism belongs to the Plecoptera,
Trichoptera, Diptera order (Allan, 1995) and Odonata
(Bahuguna et al, 2019a). This drift is a transient
occurrence in the life cycle of the bottom fauna rather
than a permanent one (Waters, 1972).

The drifting phenomenon as shown by numerous
aquatic fauna has attracted the attention of global
community of limnologists during late 1950s. The idea of
drift was first brought to light by Muller (1954), who also
investigated the phenomenon of young macrozoobenthic
species drifting downbhill to ward off predators before
returning to their original habitat to reach adulthood. A
significant finding of the drift pattern in the rivers of
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northern Sweden was published by Muller (1954). Large
number of aquatic invertebrates was documented to
exhibit drift pattern even in relatively small stream. The
qualitative relationship was also noted between drift,
benthos, and fish diet.

In addition to providing food for small fish and macro-
invertebrates, drifting mites are crucial for maintaining
the life cycles of other drifting organisms. Even after
less research being carried out on macro-invertebrate
drift behavior, it is nevertheless a fascinating topic. Studies
on aquatic mites’ drifting behavior are scarce. Drifting
behavior enhances the organisms potential to colonize
new habitats thereby avoiding harmful conditions. Various
studies have been conducted by numerous researchers
on drifting behavior and diel drift pattern of
macroinvertebrates (Barbero et al, 2013; Van Riel et al,
2011; Fenoglio et al, 2004; Marziali et al, 2009; Harker,
1953; Rader, 1997; Baxter et al, 2017; Edmonds-Brown
et al, 2004; Hammock and Wetzel, 2013), but the
knowledge on drifting behavior exhibited by aquatic mites
is still limited and highly fragmentary.

Earlier studies on aquatic mites from the Garhwal
region mainly focused on taxonomical and ecological
description (Kumar and Dobriyal, 1992; Kumar et al,
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ranged between 0.00 (July, August and September) to
0.254 (April) and 0.00 (July, August and September) to
0.252 (April), respectively. It was evident from DBDI
value that April month was the most conducive month
for the mite population during the study period whereas
February (0.118) and December (0.125) were least
conducive month during first and second year of sampling
respectively. DBDI value for aquatic mites collected from
Deoprayag during December 2019 to November 2020
and December 2020 to November 2021 is provided in
Tables 3 and 4, respectively.

DISCUSSION

Aquatic mites despite being significant and diverse
constituent of freshwater ecosystems are mostly
overlooked owing to their small size (Cook and Mitchell,
1952). The present study aimed to evaluate drifting
behavior of aquatic mites of Ganga River from Deoprayag,
Tehri District, Uttarakhand. The phenomenon of drift, or
the migration of organisms downstream due to river
current has drawn a lot of attention of scientific
community recently. Since it aids in the spread and
colonisation of aquatic species, drift is a crucial component
of lotic ecology (Townsend and Heildrew, 1994). Insect
drift is essential for maintaining the biological cycles in
freshwater habitats, claims Schreiber (1995).

Rana et al (2023) reported two aquatic mite sp.
Atractides ootacamundis and Hygrobates dobriyali
during density and diversity sampling from Deoprayag
whereas, they were not recorded during the present study
for drift sampling. On the other hand, Sperchon
gracilipalis aquatic mite species was recorded during
present drift sampling but was not represented in the study
for density and diversity of aquatic mites from Deoprayag
by Rana et al (2023).

Bahuguna and Dobriyal (2020) proposed the
Dobriyal- Bahuguna drifting index (DBDI), which
indicates the number of mites that diverged from the total
number of mites population present at the particular time
and location. During the present study, a significant aquatic
mite drift pattern was observed, which differed between
different sampling sites due to differences in environmental
factors. In the present study, DBDI value pointed that
drifting aquatic mites were found to be most dominant in
April and March (spring) followed by December and
January (winter) whereas, least abundant during July,
August (monsoon) and September at all four sample sites.
The results are in accordance with the findings of Edward
and Brooker (1982) that studied aquatic mite drift behavior
in the Wye River and reported maximum aquatic mites
drift during dawn and night during the winter months.
Hydrachnidia can be found in large numbers in drift
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samples (Dunbrack and Dill, 1983).

During the month of March and April algal growth is
observed to be minimum which act as a feeding ground
for many higher aquatic invertebrates. Due to loss of
feeding ground interspecific competition amongst higher
invertebrates for prey population (macroinvertebrate)
increases therefore in order to avoid predation drift
phenomena in aquatic mites increases this is also favored
by high water velocity during these months.

High population of a community in a particular habitat
leads to intraspecific and interspecific competition for
food and space availability. High competition may increase
the number of drifting communities which was observed
in the present study with peak in number of drifting aquatic
mites during the months of December and January.

ACKNOWLEDGEMENT

KKR and PB gratefully acknowledge the Science
and Engineering Research Board (SERB) for providing
necessary laboratory facilities and financial assistance
under a major Project No. ECR/2016/001291. The authors
would also like to express their gratitude to Shri Guru
Ram Rai, University, Dehradun, Uttarakhand for providing
the necessary laboratory facilities.

REFERENCES

Allan J D (1995) Stream Ecology. Structure and Function of Running
Waters. Chapman & Hall London, 1-388.

Bahuguna P and Dobriyal A K (2020) Population structure and drifting
pattern of aquatic mites in Randi Gad, a tributary of River
Alaknanda in Garhwal Himalaya, Uttarakhand, India. J.
Mountain. Res. 15, 63-70. https://doi.org/10.51220/jmr.v15i1.7

Bahuguna P, Rana K K, Rayal R and Khanduri N C (2020a) Density
and diversity of aquatic mites in a glacier fed river Mandakani
from Garhwal central Himalaya, India. Uttar Pradesh J. Zool.
41(10), 1-8.

Bahuguna P and Dobriyal A K (2022) Study of drifting behaviour of
aquatic mites in the snow fed river Alaknanda from Garhwal
Himalaya: Density, diversity and diel Pattern. J. Mountain. Res.
17 (1), 159-167. https://doi.org/10.51220/jmr.v17i1.20

Bahuguna P, Joshi H and Kumar K (2019a) A report on drifting
behaviour of odonata (aquatic insects) in kyunja gad, a spring
fed tributary of river Mandakini, Chamoli Garhwal, Uttarakhand.
J. Mountain Res. 14, 63-67. https://doi.org/10.51220/jmr.v14i2.7

Bahuguna P, Negi S and Dobriyal A K (2019b) Density and diversity
of aquatic mites in a spring fed stream of Garhwal Himalaya,
India. J. Mountain Res. 14(2), 55-59. https://doi.org/10.51220/
jmr.v14i2.6

Baluni P and Chandola A (2019) Preliminary survey of riparian
vegetation of the Spring-Fed stream Kyunja Gad, A tributary of
River Mandakini, Rudraprayag Garhwal, Uttarakhand. J.
Mountain Res. 14(2), 67- 69. https://doi.org/10.51220/jmr.v14i2.8

Baluni P, Kathait P, Bahuguna P, Kotnala C B and Rayal R (2022)
Analysis of Riparian vegetation diversity at Khanda Gad Stream,

Garhwal Himalaya, Uttarakhand, India. The Scientific Temper.
13(2), 180-185.



Drifting behaviour of aquatic mites along River Ganga near Deoprayag

Barbero M D, Oberto A M and Gualdoni C M (2013) Spatial and
temporal patterns of macroinvertebrates in drift and on substrate
of a mountain stream (Cordoba, Central Argentina). Acta
Limnologica Brasiliensia 25, 375-386. https://doi.org/10.1590/
S$2179-975X2013000400003

Baxter C V, Kennedy T A, Miller S W, Muehlbauer J D and Smock L
A (2017) Macroinvertebrate drift, adult insect emergence and
oviposition. In : Methods in Stream Ecol. (eds. Hauer F R and
Lamberti G A),1, 435-456. https://doi.org/10.1016/B978-0-12-
416558-8.00021-4

Cook D R and Mitchell R D (1952) Notes on collecting water-mites.
Turtox News 30, 122-125.

Dunbrack R L and Dill L M (1983) A model of size dependent surface
feeding in a stream dwelling salmonid. Environ. Biol. Fish. 8,
203-216. https://doi.org/10.1007/BF00001086

Edmonds-Brown V, Copp G H and Majecki J (2004) Diel patterns of
drift by macroinvertebrates in the River Lee (Hertfordshire)
during low discharge. The London Naturalist, 83, 145-157.

Edwards R W and Brooker M P (1982) Macroinvertebrates. In: The
ecology of the Wye. Monographiae Biologicae, 50. Springer,
Dordrecht. https://doi.org/10.1007/978-94-009-7986-4_4.

Fenoglio S, Tiziano B, Gallina G and Cucco M (2004) Vertical
distrubution in the water column of drifting stream
macroinvertebrates. J. Freshwater Ecol. 19, 485-492. https://
doi.org/10.1080/02705060.2004.9664923

Hammock B G and Wetzel W C (2013) The relative importance of
drift causes for stream insect herbivores across a canopy gradient.
Oikos 122, 1586-1593. https://doi.org/10.1111/1.1600-0706.
2013.00319.x

Harker J E (1953) The diurnal rhythm of activity of Mayfly nymphs.
J. Exp. Biol. 30. 10.1242/jeb.30.4.525.

Hildebrand S G (1974) The relation of drift to benthos density and
food level in an artificial stream. Limnology and Oceanography
19(6), 951-957. https://doi.org/10.4319/10.1974.19.6.0951

Kumar K, Rautela K K, Bisht K L, Joshi V D, Rautela A S and
Dobriyal A K (2006) Ecological studies on the biodiversity of
river Khoh in the foothills of Garhwal Himalaya: Part I:
Phytoplankton analysis. J. Natcon. 18, 71-80.

Kumar N and Dobriyal A K (1992) Some observations on the water
mites of a Hill stream Khanda Gad in Garhwal Himalaya. J.
Freshwater Biol. 4, 193-197.

Kumar N, Kumar K and Pesic V (2007) Two new species of Sperchon
Kramer (Acari: Hydrachnidia: Sperchontidae) from the Garhwal
Himalayas (India). Systematic Appl. Acarol. 12, 31-36.https://
doi.org/10.11158/saa.12.1.5

Marziali L, Gozzini M, Rossaro B and Lencioni V (2009) Drift patterns
of Chironomidae (Insecta, Diptera) in an Arctic stream (Svalbard
Islands): an experimental approach. Studi Trentini di Scienze
Naturali. 84, 87-96.

Muller K (1954) Investigations on the organic drift in North Swedish
streams. Rep. Inst. Freshwater Res. 35, 133-148.

Negi S, Dobriyal A K and Bahuguna P (2021a) Biodiversity and
monthly density fluctuations of water mites in Khankra gad, a
spring-fed tributary of river Alaknanda, Pauri Garhwal,
Uttarakhand. J. Appl. Nat. Sci. 13(1), 258-267.

Negi S, Bahuguna P and Dobriyal A K (2021b) Drifting behaviour of
aquatic mites and regulating ecological parameters in Khankra
gad stream, a spring fed tributary of Alaknanda River,
Rudraprayag Garhwal, Uttarakhand. India. J. Mountain. Res.
16(1), 61-75. https://doi.org/10.51220/jmr.v16i1.6

2045

Pesic V, Harry Smit and Bahuguna P (2020b) A new species of
Kongsbergia from the Western Himalaya with a key to the
species of the genus of India (Acari: Hydrachnidia). J. Ecologica
Montenegerina 27,35-38. https://doi.org/10.37828/em.2020.27 .4

Pesic V, Smit H and Bahuguna P (2019a) New records of water mites
(Acari: Hydrachnidia) from the western Himalaya with the
description of four new species. Systematic Appl. Acarol. 24,
59-80. https://doi.org/10.11158/saa.24.1.5

Pesic V, Smit H and Bahuguna P (2019b) New records of water mites
(Acari: Hydrachnidia) from the Western Himalaya and
description of three new species from Asia. Systematic Appl.
Acarol. 24(10), 1868-1880. https://doi.org/10.11158/saa.24.1.5

Pesic V, Smit H, Negi S, Bahuguna P and Dobriyal A K (2020a)
Torrenticolid water mites of India with description of three new
species (Acari: Hydrachnidia, Torrenticolidae). Systematic Appl.
Acarol. 25(2), 255-267. https://doi.org/10.11158/saa.25.2.7

Pesic V, Smit H, Sharma N S, Bahuguna P and Rayal R (2022a) First
description of the male of Neoatractides tashiwangmoi PeSiz,
Smit & Gurung, 2022 from the Indian Himalayas (Acariformes:
Hydrachnidia, Torrenticolidae). Ecologica Montenegrina 57, 32-
36.https://doi.org/10.37828/em.2022.57.4

Pesic V, Smit H, Sharma N S, Rana K K, Bahuguna P and Rayal R
(2022b) First DNA barcodes of water mites from the Indian
Himalayas with description of two new species (Acari:
Hydrachnidia). Int. J. Acarol. 48(6), 479-485. https://doi.org/
10.1080/01647954.2022.2130424

Rader R B (1997) A functional classification of the drift: traits that
influence invertebrate availability to salmonids. Canadian J. Fish.
Aquatic Sci. 54(6), 1211-1234.https://doi.org/10.1139/f97-025

Rana K K, Bahuguna P, Chauhan A and Rayal R (2023) Occurrence of
aquatic mites in terms of their density and diversity from snow
fed river Ganga near Deoprayag, Uttarakhand, India. J. Exp.
Zool. India 26(1), 1135-1146. https://doi.org/10.51470/jez.2023.
26.1.1135

Rana K K, Rayal R and Bahuguna P (2022a) Density and diversity of
aquatic mites in river Ganga near Haridwar city, Uttarakhand,
India. J. Exp. Zool. India 25(2), 2033-2040. https://
connectjournals.com/03895.2022.25.2033

Rana K K, Rayal R, Chamoli K P, Bahuguna P and Baluni P (2022b)
The riparian vegetation has effects on the faunal diversity. The
Scientific Temper 13(2), 186-193.

Rayal R, Malik R, Madan S and Thapliyal A (2022) Drifting-Density
and Diversity of Aquatic Mites in the Spring-Fed Stream Heval
from Garhwal Himalaya. The Scientific Temper 13(02), 31-37.

Schreiber E S G (1995) Long-term patterns of invertebrate stream
drift in an Australian temperate stream. Freshwater Biol. 33, 13-
25.

Sharma N, Rayal R and Bahuguna P (2022a) Observation on the
diversity of riparian vegetation in the Shastradhara stream from
Doon valley (Uttarakhand) India. The Scientific Temper 13(1),
37-45.

Sharma N, Rayal R and Bahuguna P (2022b) The impact of
physicochemical parameters on the density and diversity of
water mite communities on the downstream zone of Song River
in Dehradun, Uttarakhand. J. Mountain Res. 17(2), 269-278.
https://doi.org/10.51220/jmr.v17i2.30

Sharma N, Rayal R and Bahuguna P (2023) An investigation of the
biodiversity of water mites (Acari: Hydrachnidia) from Song
river (Upstream zone) in Doon Valley, Uttarakhand, India. J.
Exp. Zool. India 26(1), 1117-1123. https://doi.org/10.51470/
jez.2023.26.1.1117



2046 Kumbhlesh Kamal Rana er al

Townsend C R and Hildrew A G (1994) Species traits in relationto a  Van Riel M C, van der Velde G and Vaate A B (2011) Dispersal of
habitat templet for river systems. Freshwater Biol. 31, 265- invasive species by drifting. Current Zoology. 57, 818-827.
275. https://doi.org/10.1111/j.1365-2427.1994.tb01740.x https://doi.org/10.1093/czo0lo/57.6.818

Waters T F (1972) The drift of stream insects. Annu. Rev. Entomol.
17, 253-272.https://doi.org/10.1146/annurev.en.17.010172.
001345



