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Abstract
Diel variations of physic- chemical factors were investigated at BARAM (900msl) in Glacial fed Mountainous Goriganga
River of Pithoragarh district, Uttarakhand, where Gossi Garh joins Goriganga River. In the present study, ambient
temperature, water temperature, Dissolved Oxygen, pH, and carbonate alkalinity were found to increase during day hours
which decreased during night hours. Free carbon dioxide (CO2) was completely absent throughout the study period i.e. for
24 hours. Water temperature showed a positive correlation with air temperature and pH, whereas dissolved oxygen showed
positive relationship with carbonate, bicarbonate and total alkalinity during the day and night hours. Moreover, a complex
interaction of various environmental factors also plays an important role to decide the fate of diel variation of abiotic
factors.
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Introduction
Uttarakhand was formed on 9th of November 2000 as the 27th
State of India, when it was carved out of northern Uttar Pradesh.
Located at the foothills of the Himalayan mountain ranges, it is
largely a hilly State, having international boundaries with China
(Tibet) in the north and Nepal in the east. On its north-west lies
Himachal Pradesh, while on the south is Uttar Pradesh. It is rich
in natural resources especially water and forests with many
glaciers, rivers, dense forests and snow-clad mountain peaks.
Char-Dhams, the four most sacred and revered Hindu temples of
Badrinath, Kedarnath, Gangotri and Yamunotri are nestled in
the mighty mountains. It’s truly God’s Land (Dev Bhoomi).
Dehradun is the Capital of Uttarakhand. Pithoragarh district is
the easternmost Himalayan district in the state of Uttarakhand,
India. It is naturally landscaped with high Himalayan
Mountains, valleys, alpine meadows, forests, waterfalls,
perennial rivers, glaciers, and springs. The flora and fauna of the
area have rich ecological diversity. Pithoragarh district has
many temples and ruined forts from the once flourishing reign
of the Chand Kings.
Among many large rivers, the Goriganga River is lying in
Munsiyari Tehsil of the Pithoragarh District,
part of
Uttarakhand state in north India, falls between the latitudes 29˚
45′ to 36˚ 36′ N and longitudes 79˚ 59′ to 80˚ 45′. The
Goriganga river originates from a dual source in a glacier near
south of Untadhura ridge feeding the eastern branch and another
glacier near Milam (3600 msl) just north east of Nanda Devi,
feeding the western branch. The total catchment area of the river
is about 2230 sq.km. Out of which 346 sq. km. is snow bound1
and the whole stretch of river is 100 km. and the Goriganga
River runs through the entire length of the valley. Baram
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(80°21'23.725"E 29°51'00.079"N) is a Village in Didihat Tehsil
in Pithoragarh District of Uttarakhand State, India. It is located
28 KM towards North from District head quarters Pithoragarh.
258 KM from State capital Dehradun Baram is surrounded by
Kanalichina Tehsil towards South, Berinag Tehsil towards west,
Pithoragarh Tehsil towards South, Gangolihat Tehsil towards
west. Pithoragarh, Champawat, Almora , Nainital are the nearby
Cities to Baram.
Considerable investigations have been made on the DIEL
variations in physico-chemicals of various fresh water bodies,
i.e. lakes, ponds, reservoirs and rivers2-13.

Material and Methods
After the preliminary survey of the Goriganga River, the spot
was selected keeping in mind its accessible position at night for
the study of DIELVariations. The study was made at BARAM900msl. In order to investigate the DIEL variations in physicochemical factors of glacial fed Goriganga River at BARAM, the
surface water samples were collected at 4 hour interval for a
period of 24 hours from 6 a.m. on the 22nd of January-2008 to 2
a.m. on 23rd of January-2008, when the weather was clear
during day and slightly cloudy during night. Most of the
analyses were made on the spot. The phycico-chemical
parameters like ambient temperature, water temperature,
dissolved oxygen, free carbondioxide, pH, carbonate,
bicarbonate and total alkalinity were estimated by using
standard methods14-18.

Results and Discussion
DIEL variations in physico-chemical parameters at BARAM in
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glacial fed mountainous Goriganga River recorded for 24 hours
are tabulated in table 1. For the analysis of DIEL variations in
physico-chemicals, water samples were collected at an interval
of 4 hours starting from 6 a.m. of 22nd of January-2008 to 2 a.m.
of 23rd of January-2008. Well marked DIEL variations have
been recorded in most of the physico-chemical parameters.
Ambient and water temperature varied between 9.50C to 15.50C
and 8.00C to 11.00C table-1. The maximum atmospheric
temperature 15.50C was recorded during the day hours at 2p.m.
and relatively minimum atmospheric temperature 9.50C was
recorded during the night hours at 2a.m on 23rd of January-2008
figure1. Surface water temperature followed the similar trend.
The maximum water temperature 11.00C was again recorded
during the day hours at 2p.m. whereas minimum water
temperature 8.00C was recorded during the night hours at 2a.m.
figure 2. The dissolved oxygen fluctuated between 10.0 mg/l to
12.8 mg/l in the present study figure 3. Maximum value of
dissolved oxygen 12.8 mg/l was recorded during the day hours
at 10am when the water temperature was 10.50C and minimum
dissolved oxygen 10.0 mg/l was recorded during the night hours
at 2am when the water temperature was minimum 8.00C. It was
observed that a positive relationship was observed between
water temperature and dissolved oxygen during the night hours.

Figure-3
Diel Variations in Dissolved oxygen at BARAM in
Glacialfed Mountainous Goriganga River
Dissolved oxygen is the most important factor that supports
aquatic life and self purification capacity of water body in high
altitude rivers. It is thus, considered as an index functioning of
biological and physical processes. Hydrogen ion concentration
expressed in terms of pH depends upon the amount of carbonate
and free co2 tension in the water. It is an important indicator that
shows the acidic or alkaline nature of water. It is therefore,
considered as an index of acidic and alkaline and neutral nature
of water. In the present study pH of water remained alkaline and
fluctuated from 7.5 to 8.87 figure-4. However, there were no
significant differences between the pH values recorded for 24
hours. Free CO2 was completely absent throughout the study
period i.e. for 24 hours table-1.

Figure – 1
Diel Variations in Ambient Temperature at BARAM in
Glacialfed Mountainous Goriganga River
Figure-4
Diel Variations in pH at BARAM in Glacialfed
Mountainous Goriganga River

Figure – 2
Diel Variations in Water Temperature at BARAM in
Glacialfed Mountainous Goriganga River
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Carbonates fluctuated between 3.0 mg/l to 5.0 mg/l figure-5.
Maximum value of carbonate 5.0 mg/l was recorded during the
day hour at 10.0am when dissolved oxygen value was maximum
12.8 mg/l and minimum value of carbonate 3.0 mg/l was recorded
during the night hour at 2 am when dissolved oxygen value was
minimum 10.0 mg/l, hence carbonate showed positive
relationship with dissolved oxygen. The bicarbonate fluctuated
between 140 mg/l to 180 mg/l figure 6. Maximum concentration
of bicarbonate 180 mg/l was recorded at 10 am where as
minimum value of bicarbonate 140 mg/l was recorded at 2am.
The values of total alkalinity ranged from 143 mg/l to 185 mg/l
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Figure7. Moreover, it was also observed in the present study that
the minimum values of all the physic-chemical factors under
investigation were recorded during the night hour at 2 a.m.

Mountainous Goriganga River

Conclusion
From the results, it may be concluded that some physicochemical factors of glacial fed mountainous Goriganga River at
BARAM under investigation for DIEL variations exhibit DIEL
pattern of fluctuation to some extent which are controlled by
complex interaction of various environmental factors operating
in the system e.g., light hours, photosynthetic activity,
community respiration of aquatic biota present in the water.

Figure-5
Diel Variations in Carbonate at BARAM in Glacialfed
Mountainous Goriganga River

Figure-7
Diel Variations in Total Alkalinity at BARAM in Glacialfed
Mountainous Goriganga River

Figure-6
Diel Variations in Bicarbonate at BARAM in Glacialfed
Table-1
DIEL Variations in physico-chemicals at BARAM in glacial fed mountainous Goriganga river
Water
Carbonat Bicarbonat
Diddolved
Free
Ambient
Temperatu
pH
e
e
Date
Time
Temperature
Oxygen
Co2
re
0
C
(D.O)mg/l
mg/l
mg/l
mg/l
0
C

Total
alkalinity
mg/l

22-01-2008

6 a.m.

11.5

9.5

10.8

nil

8.43

4.0

162

166

-do-

10 a.m.

14.0

10.5

12.8

nil

8.15

5.0

180

185

-do-

2 p.m.

15.5

11.0

12.0

nil

8.87

4.0

146

150

-do-

6 p.m.

13.5

9.5

12.0

nil

8.43

4.0

152

156

-do-

10p.m.

11.0

8.5

11.6

nil

8.82

3.0

162

165

23-01-2008

2 a.m.

9.5

8.0

10.0

nil

7.5

3.0

140

143

International Science Congress Association

22

Research Journal of Chemical Sciences ___________________________________________________________ ISSN 2231-606X
Vol. 4(10), 20-23, October (2014)
Res. J. Chem. Sci.
11.

Kumar V.B. and Kumar V.K., Diurnal variations of
physicso-chemical properties and primary productivity of
phytoplankton in Bheema river, Recent Res.Sic.Tech.
3(4), 39-42, (2011)

12.

Kumar Ashok., Studies on DIEL Fluctuations in physicochemical parameters
of Glacial fed Mountainous
Goriganga River in Kumaun Himalaya, Uttarakhand,
India, Research Journal of Chemical Sciences, 4(8) 5861, (2014)

Tiwari M. And Ranga M.M., Assessment of diurnal
variation of physico-chemical status of Khanpura Lake,
Ajmer, India, Res.J.Che.Sci. 2(7), 69-71, (2012)

13.

Ganpati S. V., Diurnal variations in dissolved gases,
hydrogen ion concentration, some of the dissolved
substances in three temporary rocky pools in stream bed
at Mettur Dam, Hydrobiol., 7, 285-303, (1955)

Rosario Vidal-Abarca, Luisa Suarez, Rosa Gomez, Jose
L.Moreno and Cristina Guerrero., Diel Variations in
physical and chemical parameters in a semi-arid stream
in Spain (Chicamo stream), Verch.Int.Verein.Limnol, 28
(1-5), (2002)

14.

Welch P.S., Limnological Methods, McGraw.hill Inc.
U.S.A., 381, (1948)

15.

A.P.H.A., Standard methods for examination of water
and waste waters, American public health Association,
New York, 1193, (1976)

16.

Adoni A. D., Work book of limnology, Pratibha
Publishers, Sagar India, 209, (1985)

17.

Michael P., Ecological methods for field and laboratory
investigation, Tata M.C. Graw Hill. Pub. Comp. Ltd.
New Delhi, 401, (1984)

18.

Trivedy R. K. and Goel P. K., Chemical and biological
methods for water pollution studies, Enviornmental
publications, Karda, 248, (1986)

References
1.

2.

3.

Joshi S. N., Tripathi, G. and Tewari, H. C., Fish and
Fisheries of Goriganga, Advacnes in limnology, (ed.),
H.R. Singh, Narendra Publishing house, Delhi, 361-368,
(1993)

4.

George M. G., Diurnal variations in two shallow ponds in
Delhi, India, Hydrobiol., 18, 265-273, (1961)

5.

Michael R.C., Diurnal variations in physico-chemical
factors and zooplankton in the surface layers of three
fresh water ponds, Indian J. Fish, 13(122), 48-82, (1970)

6.

Verma N., Diurnal variations in a fish pond in Seomi
India, Hydrobiol., 30, 129-137, (1967)

7.

Saha T.K. and Bose S.K., Observation on diurnal
variations in hydrobiological factors at Hazaribagh lake
Hazaribagh, The Indian zoologist, 10(1-2), 115-118,
(1986)

8.

Choudhary S.K., Nayak Mamta Singh R.B. and Banerjee
P., Diurnal variation in some physico-chemical and
biological parameters of two ponds of Bhagalpur (Bihar),
Nat.Acad.Sci.Letters. 14(10), 403-407, (1991)

9.

Sidhartha R., Kumari R., Tanti K.D. and Pandey B.N.,
Deil variations of physico-chemical factors and plankton
population in a swamp of Harda, Purnia, Bihar, Int. J.
Sci. Res.Pub., 2(6), 1-4, (2012)

10.

Jindal R. and Thakur R.K., Diurnal variations of plankton
diversity and physico-chemical characteristics of
Rewalsar wetland, Himachal Pradesh, India, Recent
Research in Sci. Tech. 5(3), 4-9, (2013)

International Science Congress Association

23

