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ABSTRACT

This paper present to study of the physico-chemieabhmeters of Baghjan, Singijan and Ghagorbagstre¢
freshwater ephemeral streams of Lakhimpur Distioét Assam. Seasonal changes in physical and chemical
parameters such as Temperature, Depth, Width DissolOxygen, Free GQOTotal acidity, Total alkalinity,
Chloride, , pH, were analyzed for a period of oearyfrom September 2011 to August 2012.
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INTRODUCTION

Ephemeral channels show evidence of fluvial praeedat have flows only during and shortly aftercgpitation
events [3].Many ephemeral stream channels in anil semi-arid climates are characterized by relbtigfort
periods of flow followed by longer no-flow period@$[ The magnitude, frequency, duration, and flugebmorphic
processes associated with these periods of flove teen used to describe the suitability of ephelnstraam
channels to support riparian vegetation [4],[2] ]

To date, there have been no published studies ibEgcwater environment. This investigation cons@ik the
seasonal variations in hydro-chemistry in certgiheameral streams in a tropical climate.

MATERIALSAND METHODS

Study area:

The three different ephemeral streams viz. Bagltjagi Jan and Ghagor basti are located about 2kA2@way
from North Lakhimpur of Assam, North-Eastern éagh Jan lies within the geographic coordinat2726'522

N latitude and 9%2'599E longitude, while Singi Jan is located within®2@701 N latitude and 942’869 E

longitude. Another stream, Ghagor basti lies betwegographic coordinate of @B'608N latitude and
94°12'691E longitude(Fig. 1).

Sampling methodology

All the three streams were surveyed at least tim@month during the study period (September 2Addust 2012)
and the obtained data were pooled in four grouiZzsRre monsoon (Mar-May) Monsoon (Jun-Aug) Poshsomn
(Sept-Nov) and winter (Dec-Feb). The different pbgshemical parameters that were analyzed are Textye,
depth, width Dissolved Oxygen, Free Carbon dioxitietal Acidity, Total Alkalinity, Chloride and 'P15 water
samples were collected from each of the 03 segm@ash with 100 meter length) of the 03 streamaf@lysis of
every parameter. All the parameters were measuribe aite of collection at the morning hours (8drham).
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Figure 1: Map showing three sampling stations

Analysis of physicochemical parameters

Water Temperature was recorded by using Mercuryrbmeter by placing it inside the water at a degthft on

the three sampling stations, pH were measured Img ysortable pH meter(Cyber scan ph 300 seriegsdved
Oxygen, Total Acidity, Total Alkalinity, Chloride @re determined in accordance with [1]while FreebGardioxide

was studied according to the methods of{8],Deptth Afidth were measured by using meter tape in allthree
sampling sites. Samples were collected in 250n8gtzottle for Dissolved Oxygen, also sample welkeced in

large beakers or plastic bottle for other physiemital parameters. Before sampling, the bottleskmakers were
rinsed three times with sample water before beitegifwith the sample. The actual samplings wereedby dipping

each sample bottle at approximately 20-30cm. belmmwvater surface, projecting the mouth of the @imetr against
the flow direction.

RESULTSAND DISCUSSION

The quantitative analysis of various physicochemparameters of the three streams recorded duhagstudy
period is represented in table 1 and 2 and 3.lthalltwo streams were remain dry during winter predmonsoon
seasons except Bagh Jan which was found to bentlyyrowinter season.
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Tablel: Seasonal variation of physicochemical parameters of Baghijan (Sep2011-Aug2012)
Parameters site! POM w PRM M
MS.D R M+S.D R M+S.D R
A 25.08+1.71 | 22.67-28.96 23.6£1.51 22-25 25.81+0.34 | 25-26
Temperaturéf) B 26.29+2.84 | 22.71-31.53 28.8+1.64 26-30 26.2+0.42 26-27
C 24.72+1.55 | 22.63-27.92 29+1 28-30 25.1+0.73 24-26
A | 0.29+0.14 0.14-0.65 0.23+0.12 0.1-0.8 0.31+0.15 0.11-0.56
Depth(m) B 0.47+0.22 0.15-0.9 0.26+0.11 0.18-0.7 0.31+0.17 0.13-0.64
C 0.58+0.31 0.11-1.2 0.23+0.09 0.13-0.7 0.26+0.096 | 0.13-0.6
A 6.26+0.37 4.3-16.1 2.82+0.37 2.1-3.3 6.61+2.49 4.1-10.8
Width B 6.31+0.25 4.31-16.7 2.96+0.45 2.3-3.8 5.58+2.27 3.1-10.7
Cc 6.5+0.45 2.16-13.19 2.9+0.52 1.7-41 4.69+0.35 4-5.6
A 5.61+1.85 1.6-8.47 2.81+0.58 2-3.63 2.71+0.95 1.3-4.85
Dissolved Oxygen B 3.41+1.2 2.01-7.26 3.54+0.48 3.21-4.43 2.98+1.11 1.6-4.85
C 4.58+2.57 1.6-9.28 4.91+0.96 3.21-6.06 3.78+£1.29 2.01-5.65
A 13.33+3.8 10.1-20.2 48.35-8.75 | 25.96-61.6 | 16.95+5.61 | 9.9-26.4
FCOy(mg/L) B 15.06+1.44 | 12.3-25.6 DRY | 33.44+8.28 | 23.1-46.64 | 21.22+10.01| 9.4-37.4
C 12.78+1.35 | 13.12-19.67 39.19+2.79 | 34.76-42.12| 17.06+4.18 | 9.9-24.2
A 14.09+3.27 | 15.09-24.65 55.68+6.74 | 46.75-67.75| 19.48+5.77 | 11.25-30
Total. Acidity(mg/L) B 16.98+4.8 9.82-21.65 41.81+7.25 | 28.5-52 19.81+5.15 | 13.18+28.25
Cc 16.01+2.1 18.46-24.14 44.59+2.29 | 40-48 19.14+3.89 | 14.25-25.75
A | 89.85+26.77| 45-130 82.26+13.36| 57-100 86.98+7.43 | 75-100
Total. Alkalinity(mg/L) B 81.83+9.27 | 65-105 63.9+10.88 | 49-85 68.01+7.65 | 52.5-95
C 82.56+19.11| 52-107 75.66+10.94| 48.5-95 65.4+8.59 48.5-78
A 20.44+2.46 | 15.09-24.65 17.04x1.7 14.76-20.16| 20.84+3.08 | 15.62-26.92
Chloride(mg/L) B 16.05+3.18 | 9.82-21.65 17.38+3.1 12.78-21.58| 19.01+1.81 | 15.05-22.01
C 20.85+1.42 | 18.46-24.14 16.68+3.01 | 13.34-21.58| 17.34+3.11 | 9.94-21.3
A 6.26+0.37 5.03-6.75 5.23+0.01 5.21-5.25 5.6+0.39 5.21-6.16
P B 6.31+0.25 5.89-6.79 5.17+0.01 5.15-5.25 5.46+0.33 5.11-5.87
C 6.5+0.45 5.81-6.97 5.2+0.01 5.18-5.23 5.55+0.14 5.4-5.78
Table2: Seasonal variation of physicochemical parametersof Singijan (Sep2011-Aug2012)
Parameters sites POM w PRM M
M+S.D R M+S.D. R
A 24.81+1.21 | 22.77-26.11 25.09+1.06 | 23.33-26
TemperaturéC) B 24.87+£1.23 | 22.77-26.11 25.27+1.09 | 23.33-26
C 25.98+2.93 | 22.22-30 25.04+0.71 | 23.88-26
A 0.38+0.20 0.1-0.9 0.18+0.04 0.1-0.27
Depth(m) B 0.46+0.36 0.1-1.3 0.18+0.038 | 0.14-0.31
C 0.34+0.28 0.1-0.95 0.21+0.12 0.11-0.74
A 1.71+0.39 11-2.8 5.18+0.99 3.72-6.7
Width(m) B 1.9+0.38 1.48-2.61 5.01+1.52 3.45-84
C 2.16+0.58 1.34-3.2 4.39+0.51 3.6-5.3
A 3.61+1.86 1.6-6.86 3.39£0.94 1.2-4.85
D.O(mg/L) B 5.12+1.85 2.03-7.67 4.23+0.85 3.21-5.65
C 2.35+0.61 1.22-3.64 6.17+0.58 5.23-7.26
A 16.99+4.42 | 8.80-25.51 12.74+2.36 | 8.8-17.60
FCOy(mg/L) B 14.44+4.24 | 6.07-22 DRY | DRY | 13.56+10.13| 6.16-35.20
C 12.19+3.25 | 6.07-19.81 15.84+2.63 | 13.20-19.8
A 18.78+5.71 | 9.92-30.41 14.97+4.48 | 10-25
Total. Acidity(mg/L) B 15.75+6.21 | 7.06-27.64 15.7+1.88 12.5-18.75
C 17.48+2.78 | 12.06-23.2 13.17+4.16 | 7.5-21.25
A 61.87+14.89| 34.25-85 47.86+8.9 35-70
Total. Alkalinity(mg/L) B 71.58+22.17| 34.15-100 54.148.11 40-65
C 68.22+18.17| 35-95.64 67.48+14.01| 45-95
A 22.84+3.79 | 15.05-29.82 19.18+4.08 | 11.36-26.27
Chloride(mg/L) B 20.78+6.2 12.03-32.66 18.7+£3.17 12.07-26.27
C 18.66+4.18 | 10.48-26.98 19.3+1.91 14.91-22.73
A 6.09+0.27 5.65-6.54 5.52+0.41 5.03-5.97
P B 6.15+0.14 5.82-6.34 5.64+0.46 5.09-6.21
C 6.33+0.41 5.68-6.87 5.65+0.46 5.11-6.28

In all the three streams temperature fluctuatecbétween 2% t031.58C. In Baghjan the highest value of
temperature was recorded (3°GBin the period of post monsoon at the studyBitnd lowest value recorded was
(22°C) in the period of pre monsoon at the site A. img§an.the maximum value was (%) in the period of post
monsoon at the site C and minimum value was (22 the period of post monsoon at the study €iten
Ghagorbasti, maximum value recorded was (ZLY#h the period of post monsoon at the studyGind minimum
value recorded was (22) in the period of post monsoon at the site B.

In the study water depth or increase or decreaseatdr level is directly proportional to precipitat and discharge
of water. In Baghjan, maximum water depth recorded (1.2m) in post monsoon season at the studyCsaad
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minimum value was (0.1m) in the period of in prenswon period at the study site A. In Singijan, maxin value
recorded was (1.3m) in the period of post monsadheasite B and minimum value recorded (0.1mhi$eason of
post monsoon at the study sites A.B,and C,alsoansmon period at the site A. In Ghagorbasti, marinwater
depth recorded was (1.1m) in the period of postsoon at the study site C and minimum water depth (@ m) in
the periods of post monsoon and monsoon at the sitelB.

In Baghjan maximum value of width (16.7m) recordedthe period of post monsoon at the study sitend a
minimum value was(1.7m) in the period of pre momsabthe site C.

In Singijan, maximum value recorded was (8.4m)he period of monsoon at the site B and minimum evalu
recorded (1.1m) in the season of post monsooneastiidy site A. In Ghagorbasti, maximum water deptiorded
was (4.25m) in the periods of post monsoon and pwmat the study sites C and A and minimum widtls wa
(2.23m) in the periods of post monsoon and monsdde study sites C and A.

In Baghjan the highest DO value (9.28mg/L) was réed in post monsoon period at the study site Ctaadowest
value (1.3mg/L) was recorded in the period of momsat the site A.In Singijan, the highest value B® recorded
was 7.67mg/L in the period of post monsoon at tbdyssegment B and the lowest value was recordaaid/L in
monsoon period at study site A. In Ghagor balsé,lighest value of DO recorded was 10.88mg/L éngériod of
post monsoon at the study segment C and the loxagst for DO was recorded 1.61mg/L in the periodnainsoon
at study site B. The variation of DO level is doedecomposition of organic waste and respiratiowater body as
well as photosynthetic activity of aquatic planésies.

In Baghjan the highest value for free carbon diexidcorded was (61.6mg/L) in the period of pre monsat the
site A and lowest value was (6.36mg/L) in the petiad post monsoon at the site A. In Singijan, treximum value
was 35.2mg/L in the period of monsoon at the stBidgnd the minimum value was 6.07mg/L in the pebgost
monsoon at the study sites B and C.In Ghagorbagtiekt value recorded was 33mg/L in the period ohsoon at
the study sites B and C, the lowest value reabwaes 10.07mg/L in the period of post monsoon atstindy site B.
This may be depends upon alkalinity and hardnesstér body

In Baghjan, the highest value of acidity was reedr{67.75mg/L) in the period of pre monsoon atsheapling site
A and lowest value recorded was (10.1mg/L) in tkeeiqu of post monsoon at the sampling site A. Ing§an,
maximum value observed was 30.41mg/L in post momgm@iod at the site A and minimum value 7.06mghsw
seen in post monsoon period at the site B. In Giteghi, maximum acidity value was 35mg/L in postnsmon
period at the site B and minimum value 10mg/L warded in monsoon period at the sites A and B.

In Baghjan, the maximum value of alkalinity was @&®)/L) in the period of post monsoon at the stuitly A and

minimum value recorded was (45mg/L) in the periépast monsoon at the study site A. In Singijanximam

value recorded was 100mg/L in the period of poshsoon at the study site B, lowest value 35mg/Lhinperiod of
monsoon at the study site A. In Ghagorbasti, higtiakie recorded was 110mg/L in the period of monsat the
study site A, lowest value was 50mg/L in the perdanonsoon at the study sites B and C. Increasdkalinity at
specific study sites mainly due to concentratioihdammestic sewage or nutrients in water and deersasainly due
to dilution caused by rain water.

Chloride is one of the major anions to be foundvater and sewage. Its presence in large amountsheale to
natural processes such as passage of water thraigtal salt formation in the earth or it may beirsdication of
pollution from domestic or industrial waste. Thiater quality indicator is of great ecological sfggance because it
regulates salinity of water; also exert conseqsntotic stress on biotic communities. In Baghjarximam value
was recorded (26.92mg/L) in the period of monsdahe study site A and minimum value recorded v8a82mg/L)
in the period of post monsoon at the study sittnBSingijan, the maximum value was (32.66mg/L)hr period of
post monsoon at the study site B, lowest value(@@st8mg/L) in the period of post monsoon at thelgtsite C.

In Ghagorbasti, maximum value was (34.08mg/L) ia period of monsoon at the study site C, lowestievalas
recorded (9.03mg/L) in the period of post monsobtha study site C During the study, observed higlzdue of
chloride is only due to intermixing of domestic wessin all the three sampling stations and the toxaéue could be
attributed to dilution effect.

In Baghjan, highest value of pH was observed (6i8The season of post monsoon at the study sa@dClowest
value was (5.03) in the season of post monsooheastudy site A. In Singijan, maximum value was7.in the
period of post monsoon at the site C and minimuhaevavas (5.03) in the period of monsoon at thessit A. In
Ghagorbasti, maximum value recorded was (6.56hénpteriod of post monsoon at the site A and mininvatoe
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was (4.18) in the period of monsoon at the stuth Ai The substantial seasonal variation of pHue tb higher
concentration of effluents in water which can cameeease and rainwater dilution results decreadbe value of
pH in all the three sampling stations.

The study has revealed that there was certainuiticin in the physical and chemical parameters hwiiatirely
depends upon precipitation which maintain the flegime of the ephemeral stream that regulatesctiemistry,
physical nature or biological inhabitants of thetavaThe fluctuations are normal and dependeneasans, time of
day or location of the testing site.

Table 3: Seasonal variation of physicochemical parameters of Ghagorbasti (Sep2011-Aug2012)

Parameter sitgs POM W | PRM M
M+S.D. Range M=S.D. Range
A | 24.87+1.21| 23-27.32 25.03+0.75 | 23.88-26.64
TemperaturéC) B | 24.49+1.07 | 22-26.72 24.94+0.72 | 23.88-26.64
C | 24.9£1.16 | 23-27.72 25.21+0.55 | 23.88-26.66
A | 0.57£0.25 | 0.11-0.9 0.24+0.06 | 0.12-0.35
Depth(m) B | 0.19+0.07 | 0.1-0.6 0.28+0.06 | 0.1-0.39
C | 0.51£0.29 | 0.11-1.1 0.64+0.23 | 0.3-0.95
A | 1.81+0.25 | 1.4-2.3 2.36+1.05 | 1.23-4.25
Width(m) B | 1.97+0.51 | 1.35-3.2 2.91+0.31 | 2.3-3.7
C | 2.36£1.05 | 1.23-4.25 2.65+0.22 | 2.3-3.17
A | 3.41+0.87 | 2.42-5.24 4,15+1.89 | 2.02-6.85
D.O(mg/L) B | 5.02+1.39 | 2.82-6.85 3.3+1.29 1.61-5.23
C | 5.56+£2.34 | 2.82-10.88 4.27+0.79 | 3.22-5.24
A | 16.23+2.63 | 11.62-21.6€ 17.09+£1.34 | 14.4-19.8
FCOy(mg/L) B | 14.42+2.08 | 10.07-17.56 DRY | DRY| 19.1+6.43 | 11-33
C | 17.7245.71 | 10.36-27.4€ 26.83+£3.14 | 22-33
A | 17.07+2.36 | 12.34-20.61 16.7£3.44 | 10-21.75
Total. Acidity(mg/L) B | 15.1+1.59 | 12.24-17.54 22.54+8.08 | 10-35
C | 19.124+5.49| 10.66-27.81 23.18+3.69 | 16.75-30
A | 77.81+8.23 | 60-95.41 83.72+10.16 65-110
Total. Alkalinity(mg/L) B | 79.64+13.02 63-105.6 72.73+£10.22 50-88.73
C | 74.3916.03 | 64.5-86 71.43£10.1 | 50-90
A | 13.81+1.62 | 10.11-16.83 18.72+1.43 | 15.62-20.54
Chloride(mg/L) B | 14.68+4.27 | 9.45-22.52 23.5242.94 | 17.75-20.54
C | 15.04+4.75| 9.03-24.54 24.78+4.04 | 19.88-34.09
A | 6.18+0.18 | 5.82-6.56 4,73+0.27 | 4.18-5.25
P B | 6.11+0.17 | 5.71-6.41 4.86+0.24 | 4.57-5.29
C | 6.15#0.22 | 5.72-6.51 4.86+0.18 | 4.68-5.17

POM=Post monsoon,, PRM=Pre monsoon, M=Monsoon, MaMe.D. =Standard Deviation, R=Range
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