
OBSERVATIONS AND RESULTS 



Air temperature and physico"~,:hemical parameters of water of four sites 

Site l(Koshi river) 

Results of the air temperature and physico-chemical parameters of water of Site I 

(Koshi river) are shown in Table 2 and Table 3. Table 2 shows the results of air 

temperature and physico-chemical parameters of water of the first year (July 2002 to 

Juhe 2003) study period. Table 3 shows the results of air temperature and physico

chemical parameters of water of the second year (July 2003 to June 2004) study 

period. Table 4 shows the correlation coefficient (r) of air temperature and different 

physico-chemical parameters of water at Site 1. The Fig. 7 shows the monthly 

viuiations in air temperature at Site 1 in the first year and the second year study 

periods. The Figs. 8 -16 show the monthly variations of different physico-chemical 

parameters ofwat~r at Site 1 in the first year (July 2002 to June 2003) and the second 

year (July 2003 to June 2004) study periods. 

Air temperature . 

The minimum air temperature was 18. 3 ±0. 5 94 °C in the month of January and 

maximum 3 2. 7 ±0. 4 2 7 °C in the month of May during the first year study period 

(JUly 2002 - June 2003). The air temperature increased a little in August then 

decreased from September to January. Again it increased from February to May then 

a slight decrease was recorded in June and increased a little in July during the the first 

year study period (Table 2 and Fig. 7). Similar pattern of air temperature was 

observed in the second year study period (July 2003 - June 2004) also (Table 3 and 

Fig. 7). The maximum air temperature was 33.1±0.497 °C in the month of May and 

minimum 18.5±0.452 °C in the month of January during the second year study 

period. The air temperature had positive and significant correlation with water 

temperature (r = 0.9811, P<0.01}, free carbon dioxide ( r = 0.8259, P<O.Ol} and 

biological oxygen demand ( r = 0.7196, P<0.01) but inverse and significant 

correlation with transparency ( r = - 0.8885, P<O.Ol), pH ( r = - 0.5670, P<O.Ol), 

dissolved oxygen (r = - 0.8424 P<O.Ol), total alkalinity (r = - 0. 9264 P<O.Ol), total 

hardness ( r =- 0.6072, P<0.01) and chloride ( r =- 0.3624, P<0.10) (Table 4). 
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Water Temperature 

The lowest surface water temperature was 14.3±0.550 °C in the month of January and 

highest 29.1 ± 0.320 °C in the month of August during the ·first year study period 

(July 2002 - June 2003 ). The 'water temperature increased a little in August then 

decreased from September to January. Again it increased from February to May, then 

a slight decrease was recorded in June followed by an increase in July during the first 

year study period. (Table 2 and Fig. 8). Similar pattern of water temperature was , 

observed during the second year study period (July 2003 - June 2004) also (Table 3 

and Fig. 8). The maximum water temperature was 29.2 ± 0.549 °C in the month of 

August and the minimum 15 .2±0. 64 8 °C in the month of January during the second 

year study period (July 2003-June 2004). The water temperature had positive and 

significant correlation with free carbon dioxide (r = 0.7784, P<0.01) and biological 

oxygen demand (r =0.7122, P <0.01), but inverse and significant correlation with 

transparency (r = ~0. 8498 P<0.01), pH (r = -0. 4981 P< 0.05), dissolved oxygen (r =- · 

0. 8073, P<O.Ol) total alkalinity (r=- 0.9000, P<O.Ol) and total hardness (r= -0.5763, 

P<O.Ol (Table 4). 

Transparency 

It was found that the transparency increased from the month of August to January and 

then decreased from February to July during the first year (Table 2 and Fig. 9) and the 

second year study periods (Table 3 and Fig. 9). The maximum transparency was 54.1 

±_ 0.770 em in the month of January and minimum 13 ± 0.337 em in the month of July 

during the first year study period. During the second year study period, the maximum 

transparency was -62.6 ±0.904 .em in the month of January and minimum 14.3 ± 

0.402 em in the month of July. The transparency had positive imd significant 

correlation wifu pH (r =0. 5225 P<0.0.1), dissolved oxygen (r = 0.9151, P<0.01), total 

alkalinity (r = 0.9561, P<O.Ol), total hardness (r = 0. 8495, P<O.Ol) and chloride (r = 

0.4666, P< 0.05), but inverse and significant correlation with free carbon dioxide (r = 

- 0.9137, P<O.Ol) and biological oxygen demand (r = '- 0.4829, P< 0.05) (Table 4). 
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pH 

The pH of water of the Koshi ri:ver increased a little in August then a slight decrease 

was recorded i:n September. Again it increased from October to January th~n 

decreased from February to May and increased from June to July during the first year 

study period (Table 2 and Fig. 10). The minimum pH was 7.5 ± 0.309 in the month of 

May and maximum 8.2 ± 0.231 and 8.2 ± 0.231 in the month of August and January, 

respectively during the first year study period. During the second year study period,.it 

decreased from August to September then increased from October to January. Again 

it decreased from February to May then increased from June to July (Table 3 and 

Fig.IO). The minimum PH was 7.6± 0.182 and 7.6 ±0.141 in the month of September 

and May, respectively and maximum 8.3 ± 0.216 in the month of January during the 

second year study period.· pH h11d positive and significant correlation with dissolved 

oxygen (r = 0.5491, P<O.Ol) and total alkalinity (r = 0.5577, P<0.01) but inverse and 

significant correlation with free carbon. dioxide (r = - 0.4909, P<0.05) and biological 

oxygen demand (r =- 0.6496, P<O.Ol) (Table 4). 

Dissolved oxygen 

The dissolved oxygen increased from July to January and decreased from February to 

June during the first year (Table 2 and Fig. 11) and the second year study periods 

(Table 3 and Fig.ll). The maximum dissolved oxygen was 11.23 ± 0.297 mg/L i:n 

the month of January and the minimum 7.11 ± 0.335 mg/L in the month of June 

during the first year study period. In the second year study" period, the maximum 

dissolved oxygen was 11.3 ±0.258 mg/L i:n the month of January and mi:nimum 7.22 

± 0.248 mgiL i:n the month of June. The dissolved oxygen showed positive and 

significant correlation with total alkalinity (r =0. 9404, P<O.Ol) and total hardness (r = 

0.8144, P< 0.01) but inverse and significant correlation with free carbon dioxide (r=-

0.9308, P<O.Ol) and biological oxygen demand (r =- 0.5717, P <0.01) (Table 4). 

Free carbon dioxide 

The free carbon dioxide decreased from July to January then increased from February 

to June during the first year (Table 2 and Fig.l2) and the second year study periods 

(Table 3 and Fig.l2). The maximum free carbon dioxide was 5.92 ± 0.326 mg/L i:n 

the month of June and mi:nimun14.34 ± 0.287 mg/L in the month of January during 
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the first year study period. During the second year study period, the maximwn free 

carbon dioxide was 5.84 ± 0.279 mg/L in the month of June and minimwn 4.15 ± 

0.179 mg/L in the month of January. Free carbon dioxide showed positive and 

significant correlation with biological oxygen demand (r =0.6214, P<0.01) but inverse 

and significant correlation with total alkalinity (r = -0.9004, P<0.01) and total 

hardness (r =- 0.8287, P<0.01) (Table 4). 

Total alkalinity 

The total alkalinity increased from August to January and decrease from February to 

July during the first year (Table 2 and Fig.l3) and the second year study periods 

(Table 3 and Fig.l3). The maximwn total alkalinity was 116.52 ±1.045 mg/L in the 

month of January and miniinwn 46.32 ± 0. 721 mg/L in the month of July during the 

. fi.rst year . study period. During the second year study period, the maximwn. total 

alkalinity was 11 8. 62 ± 1 . 0 9 0 mg/L in the month of January and minimwn4 8 .4 5 ± 

0. 6 8 4 mg/L in the month of July. It had positive and significant correlation with total 

hardness (r = 0.7641, P<0.01) and chloride (r = 0.4700, P<0.05) but inverse and 

significant correlation with biological oxygen demand (r = - 0.5706; P<0.01), (Table 

4). 

Total hardness . 

The total hardness increased fr?m August to March and decreased from April to July 

during the first year (Table 2 and Fig.l4) and the second year study periods (Table 3 

and Fig.14). The maximwn total hardness was 67.55 ± 0.463 mg/L in the month of 

March and minimwn 27.63 ± 0.679 mg/L in the month of July during the first year 

study period. During the second year study period, the maximwn total hardness was 

68.11 ± 0.628 mg/L in the month of March and minimwn 29.34 ± 0.603 mg/L in the 

month of July. It had positive and significanant correlation with transparency 

(r=0.8495, P<O.OJ), dissolved oxygen (r= 0.8144, P<0.01) and total alkalinity (r= 

0.7641, P<0.01) and inverse and significant correlation with air temperature (r=-

0.6072, P<0.01), water temperature (r= -0.5763, P<0.01), and free carbon dioxide (r= 

-0.8287, P<0.01) (Table 4) · 
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Chloride 

The maximum chloride was 12 .IS± 0. 260 mg/L in the month of January and minimum 

7:25 ± 0.216 mg!L in the month of September during the first year study period 

(Table 2 and Fig.1 5). During the Sl;lcond year study period, the maximum chloride was 

12.75 ±0.229 mg!L in the month of January and minimum 7.94 ±0.164 mg'Lin the 

month of September (Table 3 and Fig.IS). It had positive and significant correlation · 

with transparency (r= 0.4666, P<O.OS) and total alkalinity (r= 0.4700, P<O.OS), and 

inverse and significant correlation with air temperature (r= -0.3624, P<O.lO) (Table 

4). 

Biological oxygen demand 

The biological oxygen demand decreased from July to January and increased from 

February to May. Again it decreased a little in June during the first year (Table 2 and 

Fig.l6) and second the year study periods (Table 3 and Fig.16). The maximum 

biological oxygen demand was 1.35 ±0.062 mg'L in the month of May and minimum 

0~75 ±0.042 mg/L in the month of January during the first year study period. During 

the second year study period, the maximum biological oxygen demand was 1.33 

±0.030 mg/L in the month of May and minimum 0.65 ± 0.039 mg/L in the month.of 

January. It had positive and significant correlation with air temperature (r"' 0. 7196, 

P <0.01), water temperature (r = 0. 7122, P<O.Ol) and free carbon dioxide (r = 0.6214, 

P <0.0 1) but inverse and significant correlation with transparency (r = ~ 0.4829 P< 

0.05), pH (r "' - 0.6496, P<0.01), dissolved oxygen (r ,;, -0.5717, P<0.01) and total 

alkalinity (r= -0.5706, P<0.01) (Table 4). 
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Table 2 Air temperature and physico-chemical parameters of water at Site 1 
(Koshi river) from July 2002- June 2003 (Mean± S.D., N = 9). 

Parameters Months 

Jul. Aua. Seo. Oct. Nov. Dec. Jan. Feb. March Apr. Mav Jun. 
Air 
temperature 30.2 32.4 29.6 27.3 23.4 20.7 18.3 26.6 27.5 31.4 32.7 28.3 
<•c l 

,0.466 ,0.651 ,0.523 ,0.503 ,0.668 ,0.442 ,0.594 ,0.416 ,0.4115 ,0.494 !0.427 ,0.552 

Water 
temperature 27.1 29.1 24.4 24.2 18 17.2 14.3 23.6' 25.3 28.2 28.3 24.2 
c·c l 

,0.435 ,0.320 ,0.337 ,0.706 •,0.490 ,0.424 ,0.550 ,0.552 ,0.587 ,0.618 ,0.585 ,0.561 

Transparen 13 14 14.6 29 45 51.3 54.1 43.2 41.2 15 14.5 14.1 
cy(cm). 

,0.337 ,0.320 ,0.512 !().~ ,0.906 ,0.822 ,0.770 ,0.914 ,0.799 ,0.442 ,0.508 ,0.394 

pH a! 8.2 7.7 . 7.9 8.1 8.1 8.2 8.1 7.8 7.6 7.5 '7.6 .. 
,0.240 ,0.231 ,0275 !!!.283 ,0.254 ,0.258 ,0.231 ,0.327 ,0.294 ,0298 ,0.309 ,0236 

.. 
Dissolved 
oxygen 7.5 8.24 8.72 9.15 9.62 10.41 11.23 10.62 9.62 8.11 7.13 7.11 (DO,), 
(mg/L) 

,0.287 ,0.259 ,0.352 ,0.266 ,0.326 ,0.238 ,0.297 ,0.301 ,0.326 ,0.360 ,0.258 ,0.335 

Free 
carbon 
dioxide 5.63 5.33 5.32 4.72 4.63 4.43 4.34 4.63 4.85 5.32 5.78 5.92 
(CO,) (mg/ 
L) 

,0.320 ,,0.240 ,0.215 ,0.349 ,0.313 ,0.257 ,0.287 ,0.313 ,0.231 ,0.290 ,0.326 ,0.326 

Tolal 
alkalini1y 46.32 50.42 • 56.32 75.46 86.24 107.21 116.52 85.67 '69.58 56.55 50.35 48.45 
Crm1/ Ll. 

,0.721 ,0.656 ,0.616 ,0.659 ,0.811 ,0.767 !1.045 ,0.689 ,0.575 ,0.579. ,0.680 ,0.544 

Toial 
hardness 27.63 37.76 49.65 54.51 57.54 59.45 60.67 63.65 67.55 50.54 43.63 35.45 
(mg/ L) 

,0.679 ,0.593 ,0.514 ,0.629 ,0.611 ,0.515 ,0.405 ,0.419 ,0.463 ,0.513 ,0.501 ,0.443 

Chloride 10.25 9.54 7.~ 9.83 10.26 11.64 12.15 11.5 10.73 11.33 11.24 10.82 
(mg/L) 

,0.216 ,0.227 ,0.216 ,0.263 ,0.241 ,0270 ,0.260 ,0.279 ,0.245 ,0.254 ,0.250 ,0219 

Biological 
Oxygen 
Demand ~98 ~95 ~91 ~87 ~8.1 0.79 0.75 U3 1.16 1.24 1.35 1.1 
(BOD), (mg/ 
L) 

,0.025 ,0.045 ,0.059 ,0.058 . ,0.050 ,0.042 ,0.042 • ,0.043 ,0.068 ,0.043 ,0.062 ,0.045 
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Table 3 Air temperature and physico-chemical parameters of water at Site 1 
(Koshi river) from ~uly 2003- June 2004 (Mean± S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Sep. OcL Nov. Dec. Jan. Feb. Man:h Apr. May 

Air 
temperature 29.2 32.3 2a.7 27.00 22.5 19 18.5 26 27.a 32.5 33.1 
('C) 

!1).426 !1).697 !i).Jn !1).339 !1).429 !0.459 !1).452 !1).539 !1).746 !1).461 ;t0.497 

Water 
temperature 25.5 29.2 24.3 . 24.1 1a.2 16.1 15.2 23.5 25 27.2 29.1 
('C) 

;t0.61a ;t0.549 ;t0.616 ;t0.629 ;t0.575 ;t0.556 ;t0.648 ;t0.641 !<).596 !1).605 ;t0.7a9 

Transparen 14.3 16.3 1a.5 29.3 49.4 56.3 62.6 47.a 42.2 25 17 
cy (em). 

!1).402 ;t0.727 !1).728 !1).949 !1).944 !1.0187 ;t0.904 ;tO.a13 !i).a53 !l).a11 ;t0.464 

pH a.2 a 7.6 7.a 7.9 8.1 a.3 a.1 7.9 7.7 7.6 

Jun. 

29 

!i).3ao 

24.7 

;t0.697 

14.4 

!0.403 

a 

!1).216 ;t0.166 !1).1a2 !1).1aa !1).216 !1).245 !1).216 !1).1a2 !1).210 . !1).290 !1).141 . !1).210 

Dissolved 
oxygen 7.52 7.91 8.63 9 9.63 10.2 11.3 10.!1 8.7 8.36 7.34 7.22 
(DO,), 
(mg/L) 

!1).204 ;t0.242 !1).249 !1).230 !<).294 !1).301 !i).25a !1).246 !1).240 !1).157 !1).226 !i).24a 

Free 
carbon 
dioxide 5.74 5.22 5.14 4.5 4.4 4.23 4.15 4.54 4.83 5.46 5.62 5.84 
(CO,) 
(mg/L) 

!1).179 ;t0.209 !1).157 !1).230 ;t0.249 !1).236 !1).179 !1).195 !1).226 !1).204 !1).244 !0.279 

Total 
alkalinity 46.45 52.5 53.54 67.23 a6.13 104.34 11a.62 a9.35 71.56 58.62 52.53 49,72 
(mg/L) 

!1).684 !1).621 !i).S01 !1).756 !1).753 !1).723 !1.090 !1).793 !1).904 !1).651 !1).719 !i).n9 

Total 
hardness 29.34 40.a3 47.63 52.a2 60.65 62.46 63.52 65.12 68.11 53.14 43.52 37.34 
(mg/L) 

!1).603 !1).846 !1).529 !1).511 !1).565 !1).5a2 ;t0.614 !1).635 !1).62a !1).639 !1).511 !1).636 

Chloride 11.25 9.a2 7.94 9.56 10.57 12.29 12.75 11.64 10.42 12.64 11.4 11.5 (mg/L) 

;t0.216 . !1).174 !1).164 ;t0.231 !1).210 !1).260 ;t0.229 !1).216 !1).219 . !1).195 :t<J.1aa !1).193 

Biological 
Oxygen 
Demand 0.95 0.92 0.68 o.a6 0.64 o.a1 0.65 0.9a 1.12 1.25 1.33 0.99 
(BOD), 
(mg/L) 

!1).021 !1).027 !1).066 !1).049 !1).037 !1).034 ;t0.039 !1).034 !1).042 !1).057 !1).030 !i).04a 
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Table 4 Pearson's correlation coefficient (r) for air temperature and physico
chemical parameters of water at Site 1 (Koshi river) during July 
2002- June 2004. N=24, d. f.= 22 

Dissolved Free 
Water Transparency carbo" Total Total Chloride Parameters temperature . p~ 

oxygen dioxide alkalinity hardness 
("C I (em), (DO,), 

~~~ (mg/L) (mg/L) (mg/L) 
(mg/L) 

Air lemperature 
(oC) 0.9811" -08885" -0.5670• -0.8424" 0.8259" -0.9284" -0.6072" -0.3624"" 

Water 
temperature 
r•ci 

-0.8498' -0.4981" -0.8073" o.n84• -0.9000" -0.5783' -0.3256 

Transparency 0.5225' 0.9151' -0.9137' 0.9561" 0.8495" 0.4666" (em). 

P" 0.5491" -0.4909" o.55n' 0.1488 0.3184 

Dissolved 

OX)'~f." (rnoJL) 
-0.9308' 0.9404" 0.8144' 0.2870 

(00,' 
Free carbon 

1io~~~ t) 
.0.9004" -0.8287' -0.1885 

co,, (mg/1. 

Total alkalinity 0.7841' 0.4700" (mg/1.) 

Total hardness 0.2521 (mg/1.) 

Chloride (mgil) 

(i) • Significant, at 1% level (P<O.OI), •• significant at 5% level (P<O. 05),••• 

significa.nt at 10% level (P<O.IO) 

(ii) Values not marked denote non-significant correlation. 
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Biological 
OKygen 
Demand 

~~~l· 
0.7196" 

0.7122" 

-0.4829" 

-0.6496" 

-{).5717' 

0.6214' 

.().5706' 

.0.1794 

0.1625 



Jul. Aug. Sep Oct. Nov. Doc. Jan. Feb, Mar. Apr. May Jun. 

~Year I 

(;!)Year II 

Fig. 7 Monthly variations in air temperature at Site I during the first and the second 
year study periods. 

Jul. Aug. Sap . Oct. Nov. Dac. Jan. Fab. M.r. Apr. May Jun. 

~Year I 
f§l Year II 

Fig. 8 ·Monthly variations in water temperature at Site I during the first and the 
second year study periods. 
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Jul, Aug. Bep Cd. Nov, Dec. Jan, hb. Mal'. Arw. Mar Jun. 

Fig. 9 Monthly virriations in transparency of water at Site I during the first and the 
second year study periods. 

3lYear I 

li!l Year II 

Fig. 10 Monthly variations in pH of water at Site I during the first and the second 
year study periods. · 
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Jul. Aug. S.p CCL Nov. Dtc. Jan. feb. Mar, Apt, May Jun. 

Ill Year I 

GlYear II 

Fig. 11 Monthly variations in dissolved oxygen of water at Site 1 during the first 
and the second year study periods. 

Jul. Aug. Sop OcL Nov. Doc. Jan. Feb. Maf. Apr. May Jun. 

l:i!Yearl 

13 Year II 

Fig. 12 Monthly variations in free carbon dioxide of water at Site 1 during the first 
and the second year study periods. 
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Jul. Aug. Sop OcL Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

ll!JYearl 

I>! Year II 

Fig. 13 Monthly variations in total alkalinity of water at Site 1 during the first and 
the second year study periods. 

Jul. Aug. Sop Ocf:- Nov, Dec. Jan. Fob, Mar. Apr. May Jun. 

fi!IYear I 
E!l Year II 

Fig. 14 Monthly variations in total hardness of water at Site 1 dUring the first and 
the second year study periods. 
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Jul. Aug. Sop OcL Nov. DeC. Jan. Fob. Mar. Apr. May Jun. 

Fig 15 Monthly variations in chloride of water at Site 1 during the first and the 
second year study periods. 

Jul. Aug. S.p Oct. Nov. Dllc, Jan, Fib. Mar; Aflr. May Jun. 

I!IIYearl 

Iii Year II 

B:IYe~r 1 

Iii Year II 

Fig. 16 Monthly variations in BOD of water at Site 1 during the first and the second 
year study periods. 
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Site 2 (Seepage stream at Kushaha area) 

Results of the air temperature and physico-chemical parameters of water of Site 2 

(Seepage stream at Kushaha area) are shown in Table 5 and Table 6. Table 5 shows 

the results of air temperature and physico-chemical parameters of water of the first 

year (July 2002 - June 2003) study period. Table 6 shows the results of air 

temperature and physico-chemical parameters of water of the second year (July 2003 -

June 2004) study period. Table 7 shows the correlation coefficient (r) of air 

temperature and different physico-chemical parameters of water at Site 2. The Fig. 17 

shows the monthly variations i.n air. temperature at Site 2 in the first year and the 

second year study periods. The Figs. 18 - 26 show the monthly variations of different 

physico-chemical parameters of water at Site 2 in the first year (July 2002 - June 

2003) and the second year (July 2003 -June 2004) study periods. 

Air temperature 

The minimum air temperature was 18.5 ±0.656 °C in the month of January and 

maximum 3 2 .4± 0 .4 21 °C in the month of August during the first year study period. 

The air temperature increased from July to August and decreased from September to 

January. Again it increased from February to May then a slight decrease was recorded 

in June during the first year stl!dY period (Table 5 and Fig. I 7). During the second 

year study period, the air temperatlll"e increased a little in August then decreased from 

September to January. Again it increased from February to May then a slight decrease 

was recorded in June and July (Table 6 and Fig. 17). The maximum air temperature 

was 3 3.2 ± 0.559 °C in the month of May and minimum 19.3 ± 0.382 °C in the 

month of January during the second year study period. Air temperature showed 

positive and significant correlation with water temperature (r = 0.9794, P<O.Ol), free 

carbon dioxide (r = 0. 6677, P<O.Ol) and biological oxygen demand ( r = 0.6062, 

P<O.Ol) but it had inverse and significant correlation with transparency (r=- 0.452, 

P<0.05), pH (r = -0 .908, P<O.Ol), dissolved oxygen ( r = - 0.8994 P<O.Ol), total 

alkalinity (r =- 0.6713, P<O.Ol), total hardness ( r =- 0.6239, P<O.Ol) and chloride (r 

=- 0.6759, P<O.Ol) (Table 7) .. 

43 



Water temperature 

The water temperature increased from July to August then decreased from September 

to January. Again it increased from February to May and a slight decrease was 

recorded in June during the first year (Table 5 and Fig.18) and the second year study 

periods (Table 6 and Fig.18). The maximum water temperature was 29.3'± 0.589 °C 

in the month of May and minimum 16.2 ± 0.343 °C in the month of January during 

the first year study period. During the second year study period, the maximum water 

.temperature was 29.3 ± 0.489 °C in the month of May and minimum 16,5 ± 0.249 °C 

in the ·month of January. The water temperature showed positive and significant 

correlation with free carbon dioxide (r = 0.7319, P<0.01) and biological oxygen 

demand ( r = 0.6960 P<0.01) but it showed inverse and significant correlation with 

transparency (r = -3893, P<O.IQ), pH (r =- 0.917, P <0.01), dissolved oxygen ( r =-

0.9229, P<0.01), total alkalinity (r = -0.5613, P<O.Ol), total hardness ( r =- 0.5167, 

P<O.Ol) and chloride (r = -0.6645, P<O.Ol) (Table 7). 

Transparency 

The transparency increased from August to December ,then decreased a little in 

January. Again it increased from February to March then decreased a little in April 

and again increased a little in May then decreased from June to July during the first 

year study period (Table 5 and Fig.l9). The maximum transparency was 37.34 ± 

0.650 em in the month of December and minimum 19.2 ± 0.419 em in the month of 

July during the first year study period. In the second year study period, the 

transparency increased froin August to December then decreased a little in January. 

Again it increased from February to March then decreased from April to July (Table 6 

and Fig.19). The maximum transparency was 33.2 ± 1.001 em in March and 

minimum 20.2 ±· 0.986 em in July during the second year study period. Water 

transparency showed positive and significant correlation with pH (r = 0.5196, P 

<0.01), total alkalinity (r = 0.5621, P<0.01), total hardness (r = 0.8032, P<0.01) and 

chloride (r = 0.4667, P<0.05) (Table 7). 

pH 

The pH increased from July to December then decreased from January to May. Again 

it increased a little in June during the first year study period (Table 5 and Fig. 20). 
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The maximum PH was 8. 3 ±0. 2 21 in the month of December and minimum 7. 2 ± 

0. 211 in the month of May during the first year study period. During the second year 

study period, PH increased from July to January then decreased from February to 

April. Again a slight increase was recorded in May then decreased a little in Jqne 

(Table 6 and Fig. 20). "I:he maximum PH was 8.3 ± 0.205 in Jaimary and minimum 

7.L '· ±0.163 and 7.1 ± 0.240 in April and June, respectively. pH showed positive 

and significant COJ,Telation with dissolved oxygen (r = 0.887, P<0.01), total alkalinity 

(r = 0.5583, P<0.01) total hardness (r = 0.6099, P<0.01) and chloride (r = 0. 6314, 

P<O.Ol) but inverse and significant correlation with free carbon dioxide (r = -0.712, 

P< 0.01) and biological oxygen demand (r = -0. 67, P<O.Ol) (Table 7). 

Dissolved oxygen 

The dissolved oxygen decreased from July to September then increased from October 

to January. Again it decreaseq from February to May and a slight increase was 

recorded in June during the first year study period (Table 5 arid Fig. 21 ). The 

maximum dissolved oxygen was 6.96 ±0.268 mg'Lin January and minimum 5. 73 ± 

0. 2 8 7 mgiL in May during the first year study period. During the second year study 

period, the dissolved oxygen decreased from July to August then increased from 

September to January. Again it decreased from February to May and a slight increase 

was recorded in Jurte (Table 6 and Fig. 21). The maximum dissolved oxygen was 7.3 

± 0.301 mg/L in January and minimum 5.92 ± 0.219 mg/L in May. The dissolved 

oxygen showed positive and significant correlation with total alkalinity (r = 0. 5241, 

P<O.Ol), total hardness (r = 0. 4430, P<0.05) and with chloride (r = 0.6643, P<0.01) 

but inverse and significant correlation with free carbon dioxide (r =- 0.7342, P<O.Ol) 

and biological oxygen demand (r = -0.7237, P<O.O.Ol) (Table 7). 

Free carbon dioxide 

The free carbon dioxide increased a little from August to September then decreased 

from October to December. Again it increased from January to April then decreased 

from May to July during the first year study period (Table 5 and Fig. 22). The 

maximum free carbon dioxide was recorded 5.84 ± 0.236 mg/L in April and 

minimum 4. 83 ± 0. 211 mg/L in December during the first year study period. During 

the second year study period, the free carbon dioxide increased from August to 
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September then decreased from October to December. Again it increased from 

January to March then decreased from April to July (Table 6 and Fig. 22). The 

maximum free carbon dioxide was 6. 2 ± 0.194 mg/L in March and minimum 4. 73 ± 

0.25 8 mg!L in the month of December during the second year study period. Free 

carbon dioxide showed positive and significant correlation with biological oxygen 

demand (r =0. 6473, P<O.Ol) and inverse and significant correlation with chloride (r = 

-0.3789, P<O.lO) (Table 7). 

Total alkalinity 

The total Alkalinity decreased from July to September then increased from October to 

January. Again it decreased from February to June during the first year (Table 5 and 

Fig. 23) and the second year study periods (Table 6 and Fig. 23). The maximum total 

alkalinity was recorded 110.64 ± 1;040 mgiL in January and minimum 60.35 ± 0.683 

mg!L in September dUring the first year study period. During the second year study 

period, the maximum total alkalinity was recorded Ill. 73 ± 0.953 mg!L in January 

and minimum 61.52 ± 0.944 mg/L in September. The total alkalinity showed positive 

and significant correlation with·total hardness (r = 0.6943, P<O.Ol) and chloride (r = 

0.6284, P< 0.01) (Table 7). 

Total hardness 

The total hardness increased from August to March then decreased from April to July 

during the first year (Table 5 and Fig. 24) and the second year study periods (Table 6 

and Fig. 24). The maximum hardness was 81.22 ± 0.535 mg!L in March and 

minimum 50.52 ±0.539 mg!L in July during the first year study period. During the 

second year study period, the maximum total hardness was 82.49 ± 0.430 mg!L in 

March and minimum was 51.45 ± 0.434 mg!L in July. Total hardness showed 

positive and significant correlation with chloride (r = 0.4786, P<0.05) (Table 7). 

Chloride 

The chloride increased from August to December then decreased from January to 

April. Again it increased from May to June then a slight decrease was recorded in July 

during the first year (Table 5 and Fig. 25) and the second year study periods (Table 6 

and Fig. 25). The maximum chloride was 18. 7 3 ± 0. 2 0 5 mgiL in December and 
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minimum 13.14 ± 0.134 mg!L in April during the first year study period. During the . . , 
second year study period, the maximum chloride was 18.63 ± 0.282 mgiL in 

December and minimum 14.32 ± 0.257 mgiL in ApriL Chloride showed inyerse and 

significant correlation with biological oxygen demand (r = -0.3984, P< 0.10) (Table 

7). 

Biological oxygen demand 

The biological oxygen demand decreased from July to January then increased from 

February to May. Again it decreased a little in June during the.first year (Table 5 and 

Fig. 26) and the second year study periods (Table 6 and Fig. 26). The maximum 

biological oxygen demand was 2.11 ±0.055 mg/L in the month of May and 

minimum 0.79 ± 0.052 mgiL in the month of January during the first year study period. 

During the second year study period, the maximum biological oxygen demand was 

2.14 ±0.040 mgiL in the nionth of May and minimum 0.72 ± 0.040 mgiL in the month 

of January. Biological oxygen demand showed positive and significant correlation 

with air temperature (r = 0.6062 P<O.Ol), water temperature (r =0. 6960 P< 0.01) and 

free carbon dioxide (r == 0.6473 P < 0.01) but it had inverse and significant correlation 

with pH (r =- 0. 67, P< 0.01), dissolved oxygen (r =- 0.7237,. P< 0.01), and chloride 

(r = - 0.3984 P < 0.1 0) (Table 7). · 

47 



Table 5 Air temperature and physico -chemical parameters of water at Site 2 
(Seepage stream at Kuhasha area) from July 2002 -June 2003 (Mean± 
S.D.,N = 9). 

Months 
Parameters 

Jul. Aug. s"". Oct. Nov. o.,.,. Jon. Feb. M""'h Apr. May Jun. 

Air 
temperature 31.3 32.4 28.3 27.6 22.7 21.2 18.5 27.6 29.4 30.3 31.3 29.2 
("c) 

:!!).487 :!!).421 :!!).483 ;!9.609 :!9,394 :!!).397 :!!).656 ;!9.586 :!!).459 :!!).385 ;!9.501 :!9,294 

Water 
temperature 27.3 28.2 24.2 23.3 19.2 18.1 16.2 25.4 27.4 28.3 29.3 25.3 
(•c) 

:!!).485 :!!).283 :!!).427 :!!).616 :!!).326 ;!9.569 :!!).343 ·;!9.416 :!!).639 ;!9.464 ;!9.589 :!!).383 

Transparency 
19.2 22.3 24.2 25.4 31.6 37.34 25.3 31.5 34.3 22.7 2H 22.3 

(em). 

:!!).419 !{1.604 !{1.721 !{1.678 !{1.548 :!!).650 !{).512 !{1.863 :!!).818 .0.467 :!!).705 !{1.803 

PH 7.4 7.5 7.5 7.7 7.9 8.3 8.1 7.7 7.4 7.3 7.2 7.3 

:!!).176 !{1.182 !{1.216 !{1.210 !{1.194 !{1.221 !{1.188 !{1.156 !{1.216 !{1.149 !{1.211 !{1.176 

Dissolved 
oxygen 6.18 6.15 6.13 6.29 6.61 6.91 6.96 6.26 5.98 5.92 5.73 6.25 
(DO,), (mgll) 

:!!).236 !{1.216 !{1.231 ;!9.222 !{1.223 !{1.277 ;!9.268 !{1.165 !{1.260 !{1.253 !{1.287 !{1.205 

Free carbon 
dioxide 5.12 5.63 5.75 5.33 4.92 4.83 5.23 5.46 5.79 5.84 5.75 5.35. 
(CO,), (mgll) 

!{1.215 !{1.221 !{1.222 ;!9.156 . !{1.154 !{1.211 !{1.188 !{1.240 !{1.214 !{1.236 !{1.170 !{1.221 

Total alkalinity 
71.33 67.64 60.35 72.53 95.45 108.34 110.64 96.56 94.67 91.58 89.6 79.63 (mg/ L) 

!{1.725 !{1.634 !{1.683 !{1.812 .:!:;1.023 .:!:;1.107 .:1.040 !{1.820 !{1.728 !1.014 !{1.805 !{1.783 

Total hardness 
50.52 . 56.34 61.25 • 63.52 75.56 76.33 78.65 79.34 81.22 63.65 53.34 52.56 (mg/L) 

!{1.539 !{1.389 !{1.437 !{1.475 !{1.405 !{1.349 !{1.391 !{1.368 !{1.535 !{1.321 ;!9.565 !{1.435 

Chlonde (mgt 13.24 13.83 14.23 14.45 15.26 18.73 17.27 16.36 14.84 13.14 14.45 17.23 
L) 

!{1.142 !{1.156 !{1.149 !{1.163 !{1.169 !{1.205 !{1.196 !{1.157 !{1.171 .0.134 !{1.188 !{1.216 

Biological 
Oxygen 0.99 0.98 0.93 0.91 0.87 0.82 0.79 1.14 1.61 1.81 2.11 1.13 Demand 
(BOD), (mg/ L) 

!{1.033 !{1.036 :!!).049 ;!9.041 :!!).045 :!;0.056 ;!9.052 ;!0.058 !{l.o75 !{1.030 !{1.055 !{).057 
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Table 6 Air temperature and physico-chemical parameters of water at Site 2 
(Seepage stream at Kuhasha area) from July 2003 -June 2004 (Mean:!: 
S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Scp. Oct. Nov. Dec. Jan. Feb. March· Apr. M•y 

Air 
temperature 30.3 31.4 29.3 29.3 23.5 22.4 19.3 28.4 30.3 31.4 33.2 
("c) 

;!0.457 ;!0.416 ;!0.489 ,0.410 ;!0.421 ,0.402 ;!0.382 ,0.571 ;!0.487 ,0.405 ,0.559 

Water 
temperature 27.2 28.2 25.4 24.6 19.4 18.2 16.5 25.6 28.6 29.1 29.3 
("c) 

,0.346 ;!0.437 ,0.346 ,;!0.336 ,0.480 ,0.391 ,0.249 ;!0.461 ,0.336 ;!0.294 ,0.489 

Transparency 20.2 23.4 26.5 27.4 28.6 32.3 24.2 29.4 33.2 24.5 23.4 (em). . . 
,0.986 ;!0.820 ,0.890 ;!0.804 ;!0.909 .!1.141 ,0.653 ;!0.819 z1.001 ;!0.870 ,0.857 

PH 7.3 7.5 7.6 7.7 7.9 8.2 8.3 7.6 7.4 7.1 7.3 

;!0.176 ;!0.188 ,0.163 ;!0.176 ,0.176 ;!0.187 ,0.205 ;!0.206 ,0.230 ;!0.163 ,0.226 

Dissolved 
oxygen 6.19 6.15 6.26 6.75 6.85 6.9 7.3 6.14 6.12 6.1 5.92 
(00,), (mg/ 
L) 

;!0.224 ;!0.286 ,0.254 ;!0.197 ,0.156 ;!0.240 ,0.301 ;!0.216 ,0.239 ;!0.274 ,0.219 

Free carbon 
dioxide 5.23 5.57 5.92 5.14 5.1 4.73 5.23 5.9 6.2 5.93 5.89 (CO,), (mgt 
L) 

;!0.230 ,0.257 ;!0.261 ,0.216 ;!0.258 ,0.258 ,0.230 ;!0.210 ,0.194 ;!0.235 ,0.207 

To!al 
alkalinity (mg/ 69.45 66.78 61.51 74.52 98.72 107.83 111.73 98.64 . 94.57 93.52 87.65 
L) 

:;1.005 ,0.931 ,0.944 ,0.929 ;!0.858 ;!:1.003 ;!0.953 ,0.916 ;!0.843 .:.1.098 ;!0.841 

To!al 
hardness 51.45 . 54.35 60.65 63.52 65.34 69.89 n.65 ' 78.34 82.49 56.34 54.11 
(mg/L) 

;!0.434 ;!0.307 ;!0.343 ;!0.415 ;!0.449 ;!0.373 ,0.623 ,0.408 ,0.430 ,0.655 ~3!!5 

Chlonde (mg/ 14.56 14.83 15.14 15.17 15.34 18.63 18.34 17.24 15.54 14.32 15.26 
L) 

,0.221 ,0.258 ;!0.206 ;!0.278 ;!0.283 ,0.282 ;!0.236 ;!0.254 ;!0.240 ;!0.257 ;!0.233 

Biological 
Oxygen 
Demand 1 0.98 0.89 0.85 0.64 0.78 0.72 1.1 1.56 1.79 2.14 
(BOD), (mg/ 
L) 

;!O.Q36 ;!0.048 ,0.043 ;!0.041 ,0.044 ;!0.048 ,0.040 ,0.041 ;!0.071 ,0.055 ;!0.040 
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Jun. 

30.3 

;!0.485 

26.4 

,0.489 

22.3 

,0.671 

7.1 

,0.240 

6.24 

;!0.206 

5.87 

;!0.240 

77.76 

;!0.810 

53.54 

;!0.279 

17.13 

;!0.230 

1.1 

,0.048 



Table 7 Pearson's correlation coefficient (r) for air temperature and physico -
chemical parameters of water at Site 2 (Seepage stream at Kushaha area) 

during July 2002- June 2004. N = 24, d.f. = 22 

Dissolved Free 
Water Transparency calllon Total Total Chloride Parameters tempera lUre pH oxygen dioxide alkalinity hardness 
('c) (em). (Do1), (Co,) (mg/L) (mg/L) (mg/L) 

(mg/L) (mg/L) 

Air 
temperature 0.9794' -0.452" -0.908' -0.8994' 0.6677' -0.6713' -0.6239' -0.6759' ('c) 

Waler . ·. 

temperature -0.3893- -0.917' -0.9229' 0.7319' -0.5613' -0.5167' -0.6645' ('c) 

Transparency 0.5196' 0.3216 -0.1971 0.5621' 0.8032' 0.4667" (em). 

PH 0.887' -0.712' 0.5583' 0.6099' 0.6314' 

Dissolved 
oxygen 

_iDo";),rmo/ Ll 
-0.7342' 0.5241' .0.4430" 0.6643' 

Free carbon 
dioxide -0.2834 -0.1117. -0.3789-
(CO,) (mg/L) 

Total alkalinity 
(moiL! · 0.6943' 0.6284' 

Total 

l~~i 0.4786" 

Chloride 
(mg/L) 

(i) • Significant at 1% level (P<O. 01), •• significant at 5% level (P<O. 05), ••• 
significant at 10% level (P<O. 10) 

(ii) Values not marked denote non-significant correlation. 
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Biological 
Oxygen 
Demand 
(BOD), 
(mg/L) 

0.6062' 

0.6960' 

-0.1251 

-0.67' 

-0.7237" 

0.6473' 

0.0548 

-0.2052 

-0.3984-



PilYear I 

IE Year II 

Fig. 17 Monthly variations in air temperature at Site 2 during the first and the second 
year study periods. 

Jul. Aug. Sap Oct. Nov. Dec. Jan. Feb. Milr. Afl. May Jun. 

'-!Year I 

m Year II 

Fig. 18 Monthly variations in water temperature at Site 2 during the first and the 
second year study periods. 
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Jul. Aug. Sep Oc:L Nov. Doc. Jan. Fob. Mar. Apr. May Jun. 

Fig. 19 Monthly variations in transparency of water at Site 2 during the first and the 
second year study periods. · 

Jul. Aug. Sop OcL Nov. Doc. Jan. Fob. Mar. Apr. May Jun. 

li!!Yearl 

!!I Year II 

Fig. 20 Monthly variations in pH of water at Site 2 during the first and the second 
year study periods. 
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l:ilYearl 

li!!Yearli 

Fig. 21 Monthly variations in dissolved oxygen of water at Site 2 during the first and 
the second year study periods. 

l:ilYearl 

I!IYear II 

Fig 22 Monthly variations in free carbon dioxide of water at Site 2 during the first 
and the second year study periods. 
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Jul. Aug. Sep · Oet. Nov, Dec. Jan, Fab.. Mar. Apr. May Jun. 

1!3Year I 

1!1 Year II 

Fig. 23 Monthly variations in total alkalinity of water at Site 2 during the first and 
the second year study periods. 

~!;!Year I 

13Year II 

Fig. 24 Monthly variations in total hardness of water at Site 2 during the first and the 
second year study periods. 
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Jul. AUg. Sep Oct. Nov, Dec. Jan. Feb, Mar. A{Jr. May Jun. 

Fig. 25 Monthly variations in chloride of water at Site 2 during the first and the 
second year study periods. 

IS! Year I 

13Year II 

g;JYear I 

BYear II 

Fig. 26 Monthly variations in BOD of water at Site 2 during the first and the second 
year study periods. 
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Site 3 (Seepage stream at Shripur area) 

Results of the air temperature and physico-chemical parameters of water of Site 3 

(Seepage stream at Shripur area) are shown in Table 8 and Table 9. Table 8 shows 

the results of air temperature and physico-chemical parameters of water of the first 

year (July 2002 - June 2003) study period. Table 9 shows the results of air 

temperature and physico-chemical parameters of water of the second year (July 2003-

June 2004) study period. Table .1 0 shows the correlation coefficient (r) of air 

temperature and physico-chemical parameters of water at Site 3. The Fig. 27 shows 

the monthly variations in air temperature at Site 3 in the first year and the second year 

study periods. The Figs. 28 - 36 show the monthly variations in physico-chemical 

parameters of water at Site 3 in the first year (July 2002 - June 2003) and the second 

year (July 2003 -June 2004) study periods. 

Air temperature 

The Air temperature increased a little in August then decreased from September to 

January. Again it increased from February to May then a slight decrease was recorded 

from June to July during the first year (Table 8 and Fig. 27) and the second year study 

periods (Table 9 and Fig. 27). The maximum air temperature was recorded 32.3 ± 

0.329 °C in May and minimum 18.4 ± 0.424 °C in January during the first year 

study period. During the second year study period, the maximum air temperature was 

recorded 33.6 ± 0.290 °C in May and minimum 18.2 ± 0.432 °C in January. The air 

temperature showed positive and significant correlation with water temperature ( r = 

0.9696, P<0.01), free carbon dioxide (r = 0.7654, P<O.Ol) a)ld biological oxygen 

demand (r = 0.6035, P<O.Ol) but inverse and significant correlation with transparency 

(r = -0.7033, P< 0.01), pH (r = -0.74,<0.01), dissolved oxygen (r = -0.8941, P<0.01), 

total alkalinitY (r = -0. 7660, P<0.01), total hardness ( r = -0.6767, P<0.01) and 

chloride (r = - 0. 9281, P< 0.01) (Table 1 0). 

Water temperature 

The water temperature increas~d from August to September then decreased from 

October to January. Again it increased from February to May then decreased from 

June to July during the first year study period (Table 8 and Fig. 28). The maximum 

water temperature was 28.5 ± 0.539°C in May and minimum 16.4 ± 0.518°C in 
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January during the first year study period. During the second year study period, it 

increased a little in August then decreased from September to January. Again it 

increased from February to May then decreased from June to July (Table 9 and Fig. 

28). The maximum water temperature was 29.5 ±0:535 °C in May and minimum 16.6 

±0.485 °C in January during the second year study period. The water temperature 

showed positive and significant correlation with free ,carbon dioxide (r = 0. 7934, P< 

0.01), and biological oxygen demand (r = 0.6593, P<O.Ol) but inverse and significant 

correlation with transparency (r = -0.6383, P<O.Ol), pH (r = -0.788, P<O.Ol), dissolved 

oxygen (r = -0.8786, P<O.Ol), total alkalinity (r = -0. 6907 P< 0.01), total hardness (r 

= -0.5834, P<O.Ol) and chloride (r =- 0.9052, P<O.Ol) (Table 10). 

Transparency 

The transparency of water increased from August to February and decreased from 

March to July during the first year (Table 8 and Fig. 29) and the second year study 

periods (Tables 9 and Fig. 29). The maximum transparency was 32.2 ±1.038 cin in 

the month ofFebriiary and minimum 18.3 ± 0.666 em in the month of July during the 

first year study period. During the second year study period, the maximum water 

transparency was recorded 37.3 ± 0.702 em in the month of February and minimum 

20.2 ± 0.694 em in the month of July. Transparency showed positive and significant 

correlation with pH (r = 0.4012, P<O.!O), dissolved oxygen ( r = 0. 7641, P <0.01), 

total alkalinity ( r = 0.7693, P<O.Ol), total hardness (r = 0. 8790, P< 0.01) and 

chloride (r = 0. 7662, P<O.O I) but inverse and significant correlation with free carbon 

dioxide (r = -0.4549, P<0.05) and biological oxygen demand (r = -0. 4295, P<0.05) 

(Table 10). 

pH 

The pH increased from August to January and decreased a little from February to 

March. Again it increased from April to June then decreased a little in July during the 

first year (Table 8 and Fig. 30) and the second year study periods (Table 9 and Fig. 

30). The maximum PH was 8.3 ±0.149 in January and minimum 7.2 ±0.205 in 

March during the first year study period. During the second year study period, the 

maximum PH was 8.2 ±0.191 in January and minimum 7.3 ±0.182 in March. pH 

showed positive and significant correlation with dissolved oxygen (r = 0. 7216, 
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P<O.Ol) and chloride (r = 0.7251, P<O.Ol) but inverse an~ significant correlation with 

free carbon dioxide (r = -0.784, P<O.Ol) and biological oxygen demand (r =- 0.738, 

P<O.Ol) (Table 10). 

Dissolved Oxygen 

The dissolved oxygen decreased a little in August then increased from September to 

January. Again it decreased from February to May then increased a little from June to 

July during the first year study period (Table 8 and Fig. 3 I). The maximum dissolved 

oxygen was 7. 8 ± 0.23 8 mg'L in January and minimum 5.3 ± 0.221 mg'L in May 

during the first year study period. But in the second year study period, the dissolved 

oxygen increased from August to January then decreased from February to May. 

Again it increased a little from June to July (Table 9 and Fig. 31). The maximum 

dissolved oxygen was 7.86 ± 0.211 mg/L in January and minimum 5.Ii ±0.223 

mg/L in May during the second year study period. Dissolved oxygen showed inverse 

and significant correlation with free carbon dioxide (r = -0. 8555, P<O.Ol) and 

biological oxygen demand (r = -0. 8230, P<O.Ol) but positive and significant 

correlation with total alkalinity (r = 0. 5676, P<O.Ol), total hardness (r = 0. 6571, 

P<O.Ol) and chloride (r= 0.8915, P<O.Ol) (Table 10). 

Free carbon dioxide 

The free carbon dioxide increased a little in August then it decreased from September 

to January. Again it increased from February to May then decreased a little from June 

to July during the first year (Table 8 and Fig. 32) and the second year study periods 

(Table 9 and Fig. 32). The maximum free carbon dioxide was 6.33 ± 0.258 mg/L in 

the month of May and minimum was 5.15 ± 0.188 mg/L in the month of January 

during the first year study period. During the second year study period, the maximum 

free carbon dioxide was 6.24 ± 0.226 mg!L in May and minimum 5.17 ± 0.165 

mg/L in January. Free carbon dioxide showed positive and significant correlation with 

biological oxygert demand (r = 0. 9215, P<O.O l) but inverse and significant 

correlation with chloride (r = -0.7339, P<O.Ol) (Table 10). 
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Total Alkalinity 

The total alkalinity decreased. a little in August then increased from September to 

January and decreased from February to July during the first year (Table 8 and Fig. 

33) and the second year study periods (Table 9 and Fig. 33). The maximum total 

alkalinity was 125.59 ±1.138 mg/L in January and minimum 72.41 ± 0.821 mg/L in 

A~gust during the first year study period. During the second year study period, the 

maximum total alkalinity was ~23.54 ± 1.239 mg/L in the month of January and 

minimum 71.43±0. 763 mg/L in the month of August. Total alkalinity showed positive 

and significant correlation with total hardness (r = 0. 8231, P <0.01) and chloride (r = 

0.7280, P<O.Ol (Table 10). 

Total hardness 

The total hardness increased from August to March then decreased from April to July 

during the first year (Table 8 and Fig. 34) and the second year study periods (Table 9 

·and Fig. 34). The maximum total hardness was 79.11 ± 0.477 mg/L in March and 

minimum 48.34 ± 0.492 mgiL in July during the first year study period. During the 

second year study period, the maximum total hardness was 79.25 ± OA22 mgiL in 

March and minimum 49.34 ± 0.615 mg/L in July. Total hardness showed positive and 

significant correlation with chloride (r = 0.6685, P<0.01) (Table. 10) 

Chloride 

The chloride increased from August to January then decreased from February to. 

March. Again it increased a little in April then a slight decrease was recorded in May 

followed by a gradual increase from June to J\}lY during the first year (Table 8 and 

Fig. 35) and the second year study periods (Table 9 and Fig. 35). The maximum 

chloride was 18.72 ± 0.202 mg/L in January and minimum 11.53 ± 0.216 mg/L in 

May during the first year study period. During the second year study period, the 

maximum chloride was 18.56 :±:: 0.200 mg/L in January and minimum 12.22 ± 0.198 

mg/L in May. 

Chloride showed inverse and signific;ant correlation with biological oxygen demand (r 

= -0.6393, P>0.01), (Table 10). 
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Biological oxygen demand 

The biological oxygen demand decreased from August to January then increased from 

February to May .. Again it decreased a little from June to July during the first year 

(Table 8 and Fig. 36) and the second year study periods (Table 9 and Fig. 36). The 

maximum biological oxygen demand was 2.1 ± 0.066 mg/L in May and minimum 

0.69 ± 0.054 mg/L in January during the first year study period. During the second 

year study period, the maximum biological oxygen deman.d was 1.99 ±0.060 mg/L in 

May and minimum 0.71 ± 0.038 mg/L in January. Biological oxygen demand was 

positive and significantly correlated with air temperature (r- 0. 6035 P< 0.01), water 

temperature (r- 0.6593 P< 0.01) and free carbon dioxide ( r = 0.9215, P< 0.01) but 

inverse and significantly correlated with transparency ( r- -0.4295, P<0.05), pH (r- -

0.738, P <0.1), dissolved oxygen ( r = -0. 8230 and chloride (r =- 0. 6393, P< 0.01) 

(Table 10). 
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Table 8 Air temperature and physico-chemical parameters of water at Site 3 
(Seepage stream at Shripur area) from July 2002- June 2003 (Mean± 
S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mart;h ""'· May 

Air 
temperature 29.4 31.6 30.4 28.3 25.5 22.3 18.4 27.3 28.5 30.6 32.3 
l°C) 

!(1.487 !(1.616 !0.402 !(1.512 !(1.355 
!(1.319 

!(1.424 !(1.366 !(1.579 !(1.312 !(1.329 

Water 
temperature 25.6 27.1 27.6 24.6 21.5 18.6 16.4 24.3 262 263 28.5 
(oc) 

!(1.721 !(1.406 !(1.460 !(1.410 !(1.781 !(1.473 !(1.518 !(1.368 !(1.377 !(1.551 !(1.539 

Transparency 
18.3 22.4 24.7 25.3 27.5 30.2 31.4 32.2 28.1 22.4 21.5 

(em). 

!(1.666 !(1.875 !(1.795 !(1.675 !(1.767 ::1.070 !(1.960 .:.1.038 !(1.816 !(1.754 !(1.719 

P" 7.5 7.6 7.8 7.9 8 8.1 8.3 7.5 7.2 7.3 7.5 

!(1.221 ,!0.188 !0.194 _!0.176 !(1.149 jl.141 :!:<).149 ;!0.176 !(1.205 !(1.210 !<J.221 

Dissolved 
oxygen 6.34 6.25 6.36 6.56 6.67 7.16 7.8 7.11 6.1 5.4 5.3 
(DO,), (mg/ L) 

!(1.211 !(1.270 !(1.242 !(1.272 !(1.237 !(1.292 !(1.236 !(1.264 !(1.274 !(1.256 !(1.221 

Free carbon 
dioxide 5.43 5.62 5.45 5.33 5.25 5.17 5.15 5.67 5.73 5.93 6.33 
(CO,) (mg/L) 

!(1.230 !(1.193 !(1.242 !(1.274 !(1.216 !(1.219 !(1.186 !(1.171 !(1.253 !(1.266 !(1.256 

Total alkalinity 
75.34 72.41 77.32 86.6 103.42 115.3 125.59 111.34 10~67 98.56 95.32 (mg/ L) 

!(1.847 !(1.621 !(1.745 !(1.835 ;:1.109 ::1.209 ,!1.138 ::1.128 ::1.085 !(!.BOO !(1.799 

Total hardness 48.34 52.65 54.25 59.42 62.45 73.53 75.32 76.65 79.11 57.34 50.13 
(m~/Ll 

!(1.492 . !0.491 !(1.395 !(1.584 !(1.493 !(1.552 !(1.384 !(1.394 !(1.477 !(1.466 !(1.395 

Chloride (mg/ 12.93 ·13.24 13.53 13.95 14.46 17.83 16.72 15.77 12.57 13.56 11.53 L) 

!(1.176 !0.177 !(1.156 !(1.165 !(1.183 !(1.220 !(1.202 ;!(1.191 !(1.187 !(1.195 !(1.216 

Biological 
Oxygen 

0.93 0.91 0.68 0.61 0.76 0.72 0.69 0.96 1.55 1.91 2.1 Demand 
(BOD). (mg/ L) 

!(1.056 !(1.045 !(1.034 !(1.029 !(1.069 !(l.048 jl.054 !0.045 ;!0.027 !(1.053 ;!0.066 
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Table 9 Air temperature and physico- and chemical parameters of water at 
Site 3 (Seepage stream at Shripur area) from July 2003 -June 2004 
(Mean :1: S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Stp. Oct. Nov, Dec. Jan. Feb, Mtrch A!Jr, May 

Air temperature 30.2 32.1 31.1 28.4 25.6 22.5 18.2 27.3 29.5 31.2 33.6 (ac) 

!0.424 !0.397 !0.374 !lJ.359 !0.503 !0.416 !0.432 !0.385 !lJ.476 !0.426 !lJ.290 

Water 24.6 28.3 28.2 25.3 21.2 17.3 16.6 24.2 26.7 28.6 29.5 
temperature (°C) 

!lJ.501 !0.359 !0.377 !lJ.487 !0.418 !lJ.394 !0.485 !lJ.418 ;;1.531 ;;1.312 ;;1.535 

Transparency 20.2 . 24.4 26.2 28.4 30.2 32.4 34.6 37.3 29.4 23.5 22.6 
(em). 

;;1.694 ;;1.699 ;;1.856 ;;1.791 ;;1.736 ;;1.697 ;;1.721 ;;1.702 ;;1.918 ;;1.774 ;;1.683 

pH 7.6 7,7 7.8 7.9 8 8.1 8.2 7.6 7.3 7.4 7.5 

;;1.163 ;;1.216 ;;1.163 ;;1.182 ;;1.176 ;;1.226 ;;1.191 !0.176 ;;1.182 ;;1.194 ;;1.202 

Dissolved 
oxygen 5.92 6.12 6.24 6.45 6.96 7.24 7.86 6.9 6.25 5.16 5.11 
(DO,), (mg/ L) 

;;1.248 ;;1.229 ;;1.236 !lJ.253 ;;1.218 ;;1236 ;;1.211 ;;1.230 ;;1.188 ;;1.287 ;;1.223 

Free carbon 
dioxide 5.63 5.72 5.56 5.43 5.36 5.25 5.17 5.73 5.92 6.14 6.24 
(CO,)(mg/ L) 

;;1;188 ;;1.233 ;;1.202 ;;1.249 ;;!.183 !lJ.202 ;;!.165 ;;1.258 ;;1.204 ;;1.206 ;;1.226 

Total alkalinity 73.34 71.43 79.63 87.67 105.57 113.67 123.54 110.44 104.35 99.37 97.62 (mg/L) 

;;1.736 ;;1.763 ;;1.851 ;;1.676 ;;1.952 !1.186 !1.239 !1.012 ;;1.819 ;;1.765 ;;1.935 

Total hardness 49.34 52.52 63.64 57.34 61.52 72.35 77.34 78.24 79.25 58.62 51.5 
(rmi/ L) 

;;1.615 ;;1.586 
;;1.403 

;;1.494 ;;1.470 ;;1.413 ;;1.516 ;;1.403 !0.422 ;;1.436 ;;1.402 

Chlonde (mg/ L) 13.25 13.53 13.72 13.93 15.23 17.64 18.56 15.42 13.15 13.21 12.22 

;;1.188 ;;1.205 ;;1.147 ;;1.149 ;;1.141 ;;1.216 ;;1.200 ;;1.181 ;;1.179 ;;1.202 ;;1.198 

Biological 0.96 0.94 0.92 0.87 0.64 0.73 0.71 0.97 1.63 1.85 1.99 
Oxygen Demand 
(BOD), (mg/L) 

;;1.053 ;;1.059 ;;1.045 ;;1.044 ;;1.045 ;;1.035 ;;1.038 ;;1.044 ;;1.064 ;;1.065 ;;1.060 
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Table 10 Pearson's correlation coefficient (r) for air temperature and physico -
chemical parameters of water at Site 3 (Seepage stream at Shripur area) 
during July 2002- June 2004. N = 24, d. f. = 22. 

Dissolve Free Biological 
Water Transparency d oxygen carbon Tolal Tolal Chlonde Oxygen 

P8rameters temperatur (em) .. 
pH 

(00,), dioxide elkallnlly hardness (mgfl) Demand 
e ('C) (mgfl) (CO.) (mgll) (mgll) (BOO), 

(mgfl) (mgfl) 

Alrlemperalure 
('c) 0.9696" .{).7033' .{).74" .{).6941" 0.7654" .{).7660' .{),6767' .{).9261' 0.6035' 

Waler 
temperature .{).6363' .{),768' .{).6766' 0.7934' -0.6907' .{).5634' .{).9052' 0.6593' 
('c) 

Transparency 0.4012- 0.7641' .{),4549H 0.7693' 0.6790' 0.7662' .{).4295" 
(em). 

' 
pH 0.7216' .{).764' 0.3356 0.1446 0.7251' .{).738' 

Dissolved 
oxygen 
(co';), (mg/ Ll 

.{).6555' 0.5676' 0.6571' 0.6915' .{),6230' 

Free carbon 

~iox~~~n t) 
.{).2505 .{).3375 .{).7339' 0.9215' 

CO. mgfl 

Tolal alkalinity 0.6231' 0.7260' .{).0559 (mg/L) 

Tolal hardness 0.6665' .{).2243 . 
(mgfl) 

Chloride (mg/ L) .{).li393' 

(i) • Significant at 1% level (P<O. 01), •• significant at 5% level (P<O. 05), ••• significant 
at 10% level (P<O.lO), 

(ii) Values not marked denote non-significant correlation. 

;. 
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Jul. Aug. Sep Oct. Nov. Dec. Jan. Fpb. Mar; Apt. May Jun. 

18Year I 

J!IYear II 

Fig. 27 Monthly variations in air temperature at Site 3 during the first and the second 
year study periods. 

!!!Year 1 

J!IYear"ll 

Fig. 28 Monthly variations in water temperature at Site 3 during the first and the 
second year study periods. 
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Jul. Au;. Sop OcL Nov. Dec. Jan. Fob. Mar. Apr. May Jun. 

ll:lYear·l 

l!lYear II 

Fig. 29 Monthly variations in transparency of water at Site 3 during the first and the 
second year study periods. 

!!>lYearl 

l!lYear II 

Fig. 30 Monthly variations in pH of water at Site 3 during the first and the second 
year study periods. 
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... ,, ~II• 8ep Oct. Nov. Die. .... F.tl. Mar, Apr, r.t./ .kin. 

!!I Year I 

1!1 Year II 

Fig. 31 Monthly variations in dissolved oxygen of water at Site 3 during the first 
· and the second year study periods. 

Jul. Aug. Sep Oct. Nov. Doc:. Jan. Feb. Mar, Apr. May Jun. 

IZIYear I 

l!lYear II 

Fig. 32 Monthly variations in free carbon dioxide of water at Site 3 during the first 
and the second year study periods. 
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I!! Year I 

Fig. 33 Monthly variations in total alkalinity of wat~r at Site 3 during the first and 
the second year study periods. · 

Jul. Aug. Sep Oct. Nov. Dec:. Jan. Fob. Mar. Apr. May Jun. 

~Year I 

l!lYear II 

Fig. 34 Monthly variations in total hardness of water at Site 3 during the first and 
the second year study periods. 
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Fig. 35 
. ' 

Monthly variations in chloride of water at Site 3 during the firstand the 
second year study periods. 

til Year I 

Ill! Year II 

l:ilYearl 

liliYear II 

Fig. 36 Monthly variations in BOD of water at Site 3 during the first and the second 
year study periods. 
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Site- 4 (Titrigachhi daha) 

Results of the air temperature and physico-chemical parameters of water of Site 4 

(Titrigachhi daha) are shown in Table II and Table 12. Table II shows the results of 

air temperature and physico-chemical parameters of water of the first year (July 2002. 

-June 2003) study period. Table 12 shows the results of air temperature and physico

chemical parameters of water of the second year (July 2003 -June 2004} study period. 

Table 13 shows the correlation coefficient (r) of air temperature and physico-chemical 

paran1eters of water at Site 4. The Fig. 37 shows the monthly variations in air 

temperature at Site 4 in the first year and the second year study periods. The Figs. 3 8 -

46 show the monthly variations of physico-chemical parameters of water at Site 4 in 

the first year (July 2002 - June 2003) and the second year (July 2003 - June 2004) 

study periods. 

Air temperature 

The air temperature increased a little in August then decreased from September to 

January. Again it increased from February to May then decreased a little in June and 

a slight increase was recorded in July during the first year study period (Table 11 and 

Fig. 37). The maximum air temperature was 32.4 ± 0.590 °C in May and minimum 

20.6 ±0.454 °C in· January during the first year study period. In the second year study 

period also the air temperature increased a little in August then decreased from 

September to January. Again it increased from February to May then decreased a little 

from June to July (Table 12 and Fig. 37). The maximum air temperature was 33.1 ± 0. 

424 °C in May and minimum 21.6 ± 0.454 °C in January. The air temperature 

showed positive and significant correlation with water temperature (r = 0.9739, 

P<O.Ol), free carbon dioxide (r = 0. 8488, P<O.Ol) and with biological oxygen 

demand (r = 0.6706, P<O.Ol) but inverse and significant correlation with transparency 

(r = -0.5496, P<O.Ol), pH (r= -0. 6927, P<O.Ol), dissolved oxygen (-0. 8657, P<O.Ol), 

total alkalinity (r = -0. 7234, P<O.Ol) and total hardness (r = ~o. 6808, P<O.Ol) 

(Table 13). 

Water temperature 

The water temperature increased a little in August then decreased from September to 

January. Again it increased from February to May and then slight decrease was 
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recorded from Jurie to July during the first year study period (Table 11 and Fig. 38). 

The maximum water temperature was 29.4 ± 0.388 °C in May and ·minimum 18.6± 

0.408 °C in January during the first year study period. In the second year study . 

period, it increased a little in August then decreased from September to November. 

Again it increased a little in December and a little decrease was recorded in January. 

Then, it increased from February to May. Again a slight decrease was recorded in 

June followed by a little increase in July (Table 12 and Fig, 38). The maximum water 

temperature was 29.2 ± 0.408 °C in May and minimum 18'.2 ± 0.483 °C in January. 

Water temperature showed positive and significant correlation with free carbon 

dioxide (r = 0.9020, P<O.Ol) and biological oxygen demand ( r = 0.7416, P< 0.01) but 

inverse and significant correlation with transparency (r =- 0.4687, P < 0.05), pH (r=-

0.7587, P<O.Ol), dissolved oxygen (r = - 0.8977, P<O.Ol), total alkalinity (r = -0. 

6182, P<O.Ol) and total hardness (r = -0.6227, P<O.Ol) (Table 13). 

Transparency 

The transparency increased from August to October then a slight decrease was 

recorded in November. Again it increased from December to. March then decreased 

from April to June and increased a little in July during the first year study period 

(Table 11 and Fig. 39). The maximum transparency was 34.5 ± 0.707 em in March 

and minimum 17.2 ± 0.775 em in June during the first year study period. During the 

second year study period also it increased from August to October then slight 

decrease was recorded in November. Again it increased from December to February 

then decreased from March to June and increased a little in July (Table 12 and 39). 

The maximum transparency was 34.5 ± 0.739 em in february and minimum 19. 4 ± 

0.668 em in June. Transparency showed positive and significant correlation with pH 

(r= 0.3869, P<O.IO), dissolved oxygen (r = 0.5565, P<O.Ol), total alkalinity (r = 0. 

5869, P< 0.01), total hardness (r = 0.8645, P<O.Ol), and chloride (r = 0.6616, P<O.Ol) 

(Table 13). 

pH 

The pH increased a little in August then decreased from September to October. Again 

it increased from November to January then decreased from February to April and 

again increased from May to July during the first year study period (Table 11 and Fig. 
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40). The maximum PH was 8.2 ± 0.188 in January and minimum 7.3 ± 0.156 in April 

during the first year study period. In the second year study period, it increased a little 

in August then decreased from September to October. Again it increased from 

November to January then decreased from February to May. Then a slight increase 

was recorded from June to July (Table 12 and 40). The maximum pH was 8.4 ± 0.152 

in January and minimum 7.3 ± 0.163 in May during the second year study period. The 

pH showed positive and significant correlation with dissolved oxygen (r = 0. 7551, 

P<0.01) and total hardness (r = 0.4263, P <0.05) but inverse and significant 

correlation with free carbon dioxide (r = - 0.7260, P< 0.01), and biological oxygen 

demand (r = -0.8574, P<0.01) (Table 13). 

Dissolved Oxygen 

The dissolved oxygen increased from August to January. then decreased from 

February to May .. Again it increased from June to. July during the first year study 

period (Table 11 and Fig. 41). The maximum dissolved oxygen was 8.27 ± 0.254 

mg/L in January and minimum 5.83 ± 0. 226 mg!L in May during the first year study 

period. During the second year study period also the dissolved oxygeri increased from 

August to January then decreased from February to June. Again it increased a little in 

July (Table 12 and 41). The maximum dissolved oxygen was 7.92 ± 0.249 mg!L in 

January and minimum 6.55 ± 0.244 mg!L in June during the second year study 

period. The dissolved oxygen showed positive and significant correlation with total 

alkalinity (r = 0.4866, P<0.05) and total hardness (r = 0.5481, P<O.Ol) but inverse and 

significant correlation with free carbon dioxide (r = -0. 871, P<0.01) and biological 

oxygen demand (r = -0. 8076, P<0.01) (Table 13). 

Free Carbon dioxide 

The free carbon dioxide increased a little in August then decreased from September to 

January. Again it increased from February to April then decreased from May to July 

during the first year (Table 11 and Fig. 42) and the second year study periods (Table 

12 and Fig. 42). The maximum free carbon dioxide was 6.56 ± 0.200 mg!L in April 

and minimum 5.3.5 ± 0. 235 J?g/L in January during the first year study period. 

During the second year study period, the maximum free carbon dioxide was 6.62 ± 

0.185 mg!L in April and minimum was 5.23 ± 0.224 mg'L in January. Free carbon 
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dioxide showed positive and significant correlation with biological oxygen demand (r · 

= 0.7852, P<O.OI) but inverse and significant correlation with total alkalinity (r = -0. 

4551, P <0.05) and total hardne&s (r= -0.3472, P<O.lO), (Table 13). 

Total alkalinity 

The total alkalinity decreased from August to September then a slight increased was 

recorded in October. Again it decreased a little in November and increased from 

December to January then decreased from February to July during the first year 

(Table 11 and Fig. 43) and the second year study periods (Table 12 and Fig. 43). The 

maximum total alkalinity was 112.9 5 ± 1. 21 0 mg/L in January and minimum 66.33 

± 0.683 • in September during the first year study period. During the second year 

study period, the maximum total alkalinity was 115.37 ± 1.191 mg/L in January and 

minimum 68.34 ± 0.758 mg/L in September. The total alkalinity showed positive l!lld 

significant correlation with total hardness (r = 0.6862, P<O.Ol) and chloride (r· = 

0.7877, P <0.01) (Table 13). 

Total hardness · 

The total hardness increased from August to December. then a slight decrease was 

recorded in January. Again it increased from February to March then decreased from 

April to July in the first year study period (Table 11 and Fig. 44) .. The maximum total 

hardness was 76.34 ± 0.589 mg/L in March and minimum 50.34 ± 0.529 mg/L in July 

during the fir~t year study period. During the second year study period, the total 

hardness increased from August to March then decreased from April to July. The 

maximum total hardness was 83. 45 ±0.584 mg/L in March and minimum 53.89± 

0.678 mgiL in July during the second year study period (Table 12 and Fig. 44). The 

total hardness showed positive and significant correlation with chloride (r = 0.6871, P 

< 0.01) (Table 13), 

Chloride 

The maximum chloride was 16.83 ± 0.169 ni.g!L in March and minimum 11.33 ± 

0.141 mg/L in July during the first year study period (Table 11 and Fig. 45). During 

the second year study period, the maximum chloride was 18.14 ± 0.172 mg/L in 
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March and minimum 11.23 ± 0.185 mg/L in July (Table 12 and Fig. 45). Chloride 

showed positive correlation with biological oxygen demand (r = 0.2074) (Table 13). 

Biological oxygen demand 

The biological demand of oxygen increased a little in August then decreased from 

_ September to January. Again it increased from February to May then a slight decrease 

was recorded from June to July during the first year (Table -11 and Fig. 46) and the 

second year study periods (Table 12 and Fig. 46). The maximum biological oxygen 

demand was 2.34 ±0. 068 mgiL in May and minimum 0.89 ± 0.041 mgiL in January 

during the first year study period. During the second year study period, the maximum 

biological oxygen demand was 2.36 ± 0.082 mg/L in May and minimum 0.87 ± 

0.041 mgiL in January. The biological oxygen demand showed positive and significant 

correlation with air temperature (r = 0. 6706, P < 0.01), water temperature (r = 0.7416, 
' P <0.01) and free carbon dioxide (r = 0.7852, P < 0.01) but inverse and significant 

correlation with pH (r = - 0. 8574, P < 0.01) and dissolved oxygen (r = -0. 8076, P 

<0.0 I) (Table 13) .. 
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Table 11 Air temperature and p)lysico- chemical parameterS of water at Site 4 
(Titrigachhi dliha) from July 2002- June 2003 (Mean± S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Sop. OcL Nov. Dec. JM. Feb, Ma<eh Apr. M•y 

Air 
temperalllre 30.3 31.4 29.6 27.5 23:4 22.4 20.6 27.6 28.4 31.7 32.4 
("C) 

!0.654. !J).476 :t(l.325 !J).476 !J).416 !0.464 :t(l.454 !Jl.496 !Jl.424 !J).408 :t(l.590 

Water 
temperature 26.4 27.1 25.7 24.6 20.3 19.7 16.6 24.2 26.3 26.2 29.4 
("C) 

;!:0.692 !0.473 !J).431 ,!1.512 !J).374 !J).596 :t(l.406 !0.394 !J).573 !J).399 !J).366 

Transparenc 19.2 23.4 26.3 29.1 24.2 26.7 30.6 32.9 34.5 21.7 16.4 
y(cm). 

!J).742 :t(l.700 !J).654 !0.667 !J).725 !J).635 !J).653 !0.710 !J).707 :t(l.746 !Jl.630 

pH 7.9 6.1 6 7.6 6 6.1 6.2 7.9 7.6 t.3 7.5 

:t(l.194 !0.169 !0.163 :t(l.141 !J).194 !J).149 :t(l.166 !Jl.169 !J).162 !J).156 !0.149 

Dissolved 
oxygen 

6.63 6.65 7.33 7.64 7.62 7.93 6.27 H6 6.9 6.11 5.63 (DO,), (rrg/ 
L) 

. !0.166 !J).343 !0262 !0216 !0.245 !0.256 !0.254 !0.225 !0.226 !J).266 !0226 

Free carbon 
dioxide 6.15 6.33 5.92 5.62 5.64 5.45 5.35 6.24 6.45 6.56 6.38 (CO,)( mgt 
L) 

!Jl.179 !0.149 !J).161 :t(l.193 :t(l.219 !0.226 !0.235 !J).209 . !0.169 !J).200 !J).166 

Total 
alkalinity 73.24 66.45 56.33 93.55 87.44 97.78 112.95 95.43 93.65 87.86 82.81 
(mg/L) 

!Jl.671 !J).728 !J).683 !1.034 !J).766 :t(l.887 :!;1.210 :t(l.640 !Jl.735 :t(l.8Q2 :t(l.819 

Total 
hardness 50.34 61.86 65.95 67.65 72.34 75.25 73.74 74.23 76.34 65.62 61.54 
(mg/ L) 

!J).529 !0.426 !J).522 :t(l.518 !Jl.466 !J).417 !0.436 :t(l.473 !Jl.589 :t(l.407 !J).474 

Chloride 11.33 11.62 12.24 14.63 12.35 14.34 15.63 16.42 16.83 14.15 13.64 (mg/L) 

:t(l.141 !J).174 :t(l.163 !J).176 :t(l.205 !J).216 !0.169 :t(l.147 !J).169 :t(l.156 !0.177 

Biological 
Oxygen 
Demand 1.11 1.23 1.1 0.98 0.96 0.92 0.69 1.28 1.76 Z13 Z34 
(BOD), (mg/ 
L) 

!0.034 !J).050 !0.032 !0.040 !J).032 !J).036 !J).041 !J).046 !J).064 !J).063 !0.066 
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Table 12 Air temperature and physico-chemical parameters of water at Site 4 
(Titrigachhi daha) from July 2003- June 2004 (Mean± S.D., N = 9). 

Months 
Parameters 

Jul. Aug. Sop. Oct. Nov. Doc. Jon. Feb. March Apr. May 

Air 
30.2 32.6 29.9 27.4 24.3 22.7 21.6 26.4 29.6 32.4 33.1 

temperab.ne(0 c) 

;!.0.457 ;:0.429 ;:0.398 ;:0.480 ;:0.426 ;!.0.429 ;:0.454 ;:0.410 ;:0.447 ;:0.388 ;:0.424 

Water 
27.3 27.7 24.8 24.6 19.3 19.6 18.2 24.2 27.3 29.1 29.2 temperature(0 c) 

;:0.520 ;:0.533 ;:0.565 ;:0.516 ;:0.437 ;:0.418 ;:0.483 ;:0.483 ;:0.471 ;:0.416 ;:0.408 

Transparency 20.4 24.3 27.4 30.7 25.4 29.6 31.4 34.5 34.2 24.4 19.6 
(an). 

;:0.635 ;:0.554 ;:0.724 ;:0.725 ;:0.722 !().771 ;:0.721 ;:0.739 ;:0.544 ;:0.745 ;:0.669 

P" 8 8.1 8 7.9 8.2 8.3 8.4 8 7.9 7.4 7.3 

;:0.156 ;:0.141 ;:0.182 ;:0.221 ;:0.188 ;:0.176 ;:0.152 ;:0.115 ;:0.188 ;:0.176 ;:0.163 

Dissolved 
oxygen 6.92 7.11 7.33 7.53 7.82 7.9 7.92 6.95 6.71 6.66 6.58 

(DO,), (mg/ L) 

;:0.246 ;:0.134 ;:0.210 ;:0.209 ;:0.229 ;:0.188 ;:0.249 ;:0.262 ;:0.233 ;:0.235 ;:0.265 

Free carbon 6.13 6.24 5.92 5.75 5.66 5.42 5.23 6.35 6.56 6.62 6.25 dioxide 
(CO,) (rng/ L) 

;:0.188 ;:0.153 ;:0.180 . ;:0.176 ;:0.208 ;:0.159 ;:0.224 ;:0.191 ;:0.225 ;:0.185 ;:0.149 

Total alkalinity 72.32 70.52 68.34 95.47 90.21 102.46 115.37 97.85 95.93 89.79 85.68 (mgll) 

;:0.816 ;:0.845 ;:0.758 ;:0.847 ;:0.954 !:1.189 !;1.191 ;:0.779 ;:0.871 ;:0.725 ;:0.761 

Total hardness 53.89 63.43 67.67 '68.58 75.73 77.34 79.22 81.36 83.45 61.67 56.46 (mgll) 

;:0.678 ;:0.589 ;:0.593 ;:0.585 ;:0.442 ;:0.454 ;:0.550 ;:0.496 ;:0.584 ;:0.595 ;:0.612 

Chklride(mgl L) 11.23 12.24 12.25 15.73 13.47 15.23 17.32 17.56 18.14 15.57 14.34 

;:0.185 ;:0.177 ;:0.208 ;:0.143 ;:0.204 ;:0.166 ;:0.149 ;:0.219 ;:0.172 ;:0.177 ;:0.109 

Biological Oxygen 1.13 1.32 1.11 1 0.96 0.94 0.87 1.54 1.89 2.14 2.36 Demand (BOD), 
(mg/L) 

;!0.062 :!;0.068 !(1.043 !C).041 !(1.047 ;!0.046 ;!0.041 ;:0.060 !().067 :!;0.072 !(1.082 

75 

Jun. 

31.3 

;:0.480 

27.2 

;:0.457 

19.4 

;:0.668 

7.8 

;:0.226 

6.65 

;:0.244 

6.15 

;:0.156 

82.47 

;:0.806 

55.37 

;:0.442 

13.45 

;:0.191 

1.46 

!().056 



Table 13 Pearson's correlation coefficient (r) for air temperature and physico
chemical parameters of water at Site 4 (Titrigachhi daha) during July 
2002 ~June 2004. N = 24, d.f.=22 

Water Dissolved Free Biological 

temperalu Transparency. carbon Total Total Chloride Oxygen 
Parameters pH oxygen ·dioxide elkalinlty hardness Demand ra (em). (DO,), . (CO,) (mg/L) (mg/L) (mg/L) 

~:?>· ("C) (mgll) cingtL> Li 
Air temperatura ('C) 0.9739' .().5496' .().6927' .().8657' 0.8488' .().7234' .().6808' .().3283 0.6706' 

Water temperature .().4687" .(),7587' .().8977" 0.9020' .().6182' .0.6227* .().1996 0.7416' 
('C) 

Transparency (em). 0.3869'" 0.5565' .().2529 0.5869' 0.8645' 0.6616' .().2581 

pH 0.7551' .(),7260' 0.2097 0.4263" .().0474 .().8574' 

Dissolved oxygen .().871' 0.4866" 0.5481' 0.1262 .().8076' 
(DO,),(mgl L) 
Free carbon dioxide .().4551" .().3472'" 0.0285 0.7852' 
(CO,)(mg/ L) 
Total alkalinity (mgl 0.6862' o.78n' .().1180 
L) 
Total hardness (mg/ 0.6871' .().20307 
L) 

Chloride (mgl L) 0.2074 

(i) * Significant at 1% level (P<O. 01), **significant at 5% leyel (P<O. 05), ••• significant at 10% 
level (P<0.10) 

(ii) Values not marked denote non-significant correlation. 
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Jul. Aug. Sop ~ Nov. Doc. Jan. Fob. Mar. Apr. May Jun. 

rilYearl 

I!IYear II 

Fig. 37 Monthly variations in air temperature at Site 4 during the first and the second 
year study periods. 

Fig. 38 Monthly variations in water temperature at Site 4 during the first and 
the second.year study·periods. 
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Jul. Aug. Sep Oct. Nov. Dec. Jan. Feb. ~>tar. Apr. May J11n. 

~Year I 

Ia Year II 

Fig. 39 Monthly variations in transparency of water at Site 4 during the first and the 
second year study periods. 

Fig. 40 Monthly variations in pH of water at Site 4 during the first and the second 
year study periods. 
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Jul. Aug. S.p Oct Nov. Dec. Jon. Feb. Mor. Apr. Moy Jun. 

~Year I 

I!IYearll 

Fig. 41 Monthly variations in dissolved oxygen of water at Site 4 during the first and 
the second year study periods. 

~Year I 

l!l Year II 

Jul. Aug. Sep Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

Fig. 42 Monthly variations in free carbon dioxide of water at Site 4 during the first 
and the second year study periods. 
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JuL Aug. Sep Oct. Nov. Doc. Jan. Fob. Mar, Apr. May Jun. 

c;lYear I 

I!IYear II 

Fig. 43 Monthly variations in total alkalinity of water at Site 4 during the first and 
· the second year study pe~ods: 

~Year I 

I!IYear II 

Fig. 44 Monthly variations in total hardness of water at Site 4 during the first and 
the second year study periods. 
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Fig. 45 Monthly variations in chloride of water at Site 4 during the first and 
the second year study periods. 

Fig. 46 Monthly variations in BOD of water at Site 4 during the first and 
the second year study periods. · 
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Seasonal variations in air temperature and physico-chemical parameters of 
water at Site 1 (Koshi river) 

The seasonal variations in air temperature and physico-chemical parameters of water 

at Site! during the first year and the second year.study periods are shown in Table 14. 

The air temperature of this site was little higher (30.13°C) in rainy season in 
. ' 

comparison to that of summer (29.55°C) and lowest in winter season during the· first 

year study period. During the second year study period, the air temperature at Site I 

was recorded little higher in summer than rainy season and lowest was found in 

winter. The water temperature was maximum in summer followed by rainy and winter 

seasons during the first and the second year study periods. The maximum values of 

transparency, total alkalinity and to tit! hardness were in winter followed. by summer 

and rainy seasons during the first and the second year study periods. The pH was 
highest in winter followed by rainy and summer seasons during the first and the 

second year study_ periods. The maximum dissolved oxygen was in winter followea . 

by summer and rainy. seasons during the first and the second year study periods. 

Maximum value of free carbon dioxide was in rainy season followed by summer and 

lowest in winter season during the first and the second year study periods. The 

maximum value of chloride was in summer followed by winter and minimum in rainy 

season during the first and the second year study periods. The maximum value of 

biological oxygen demand was in summer followed by rainy and winter seasons 

during the first and.the second y~ar study periods (Table 14). 
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Table 14 Seasonal variations in air temperature and physico-chemical 
parameters of water at Site 1 (Koshi river) during the first year (July 

2002 -June 2003) and the second year (July 2003- June 2004) study 
periods~ 

Year I Year II 

Parameters Summer Rainy Winter Summer Rainy Winter' 

Air \emperatum ("C) 29.55 30.13 22.43 29.85 29.8 21.75 

Water temperature ("C)· 26.35 26.2 16.43 26.2 . 26.16 1BA 

Trarisparency (an). 28.48 13.93 44.85 33 15.85 49.4' 

pH 7.75 7.9 6.08 7.63 7.95 8.03 

Dissolved oxygen (DO,), 6.85 7.69 10.10 8.63 7.82 10.01 
(~IL) 

Free carbon dioxide(CO,) 5.15 5.55 4.51 5.12 5.49 4.32 . 
(~) 

Total all<alinlty (mg/L) 65.54 50.36 96.36 68.02 '51.05 94.08 

Total hardness (~IL) 56.34 37.62, 58.04 57.47 38.79 59.66 

Chloride (~IL) 11.2 9.47 10.97 11.5 10.13 11.29 

Biological OXygen 1.22 0.99 0.61 1.17 0.94 0.79 Demand (BOD). (~) 

Seasonal variations in air temperature and physico-chemical parameters of 
water at Site 2 (Seepage stream at Kushaha area) · 

The seasonal variations in air temperature and physicolchemical parameters of water 

at Site 2 during the first year and the second year study periods are shown in Table 15. 

The air temperature of this site was highest in rainy season and minimum in winter 

season during the first year study period but it was highest in summer during the 

second year study .Period. The maximum water temperature was in surniner followed 

by rainy and winter seasons .during the first and the second year study peribds. The 

maximum value of transparency, total alkalinity, total hardness and chloride were in 

winter season followed by summer and rainy seasons during the fust and second ·year 

study perio<\s. The maximum pH was in winter and minimum in summer season 

during the first and the second year study period. The maximum dissolved oxygen 

was in winter season followed by rainy and summer seasons during the first and the 

second year study periods. The free carbon dioxide and biological oxygen demand 

were maximum in summer season followed by rainy and winter seasons during the 

first and the second year study periods (Table 15). 
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Table 15 Seasonal variations in air temperature and physico-chemical 
parameters of water at Site 2 (Seepage stream at Kuhasha area) during 

the first year (July 2002- June 2003) and the second year (July 2003-
June 2004) study periods. 

Year! Year II 
Parameters Summer Rainy Winter Summer Rainy Wlnler 

Air JemperaJure ('C) 29.65 30.3 22.5 30.83 30.33 23.38 

Waler JemperaJure( 27.6 26.25 19.2 28.15 26.8 19.68 'C) 

Transparency (em). 27.98 22 29.91 27.63 23.1 28.13 

pH 7.4 7.43 8 7.35 7.38 8.Q3 

Dissolved oxygen 5.97 6.18 6.69 6.07 6.21 6.95 (DO,),(rr¢.) 
Free carbon 5.71 5.46 5.08 5.98 . 5.65 5.05 dloxlde(CO,) (IT¢.) 

Tolal alkaHnily 93.10 69.74 96.74 93.60 68.88 98.2 
(mg/l.) 

Tolal hardness 69.39 55.17 73.52 67.82 65 69.1 (IT¢.) 

C~loride(rr¢.) 14.70 14.63 16.43 15.59 15.42 16.87 

Biological Oxygen 1.01 . ~=~d (BOD), 1.67 0.85 1.65 0.99 0.60 

Seasonal variations in air temperature and physico-chemical parameters of 
water at Site 3 (Seepage stream at Shripur area) 

Seasonal variations in air temperature and physico -chemical parameters of water at 

Site 3 during the first year and second year study period are presented in Table I 6. 

The maximum air temperature of this site was in rainy season and minimum in winter 

season but the water temperature was maximum in summer and·minimum in winter 

during the first and the second year study periods. The maximum value . of 

transparency, total alkalinity, total hardness and chloride were in. winter season 

followed by summer and rainy seasons during the first and ·the second year study 

periods. The pH Was maximum in Wmter season and minimum in summer season 

during the first and the second year study periods. The maximum dissolved oxygen 

was in wiriter season and minimum in summer season during the first and the second 

year study periods. The maximum value of free carbon dioxide and biological oxygen 

demand were in summer season followed by rainy and winter seasons during the first 

and the second year study periods. 
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Table 16 Seasonal variations in air temperature and physico-chemical 
parameters of water at Site 3 (Seepage stream at Shripur area) during 
the first year (July 2002 -June 2003) and the second year (July 2003-
June 2004) study periods. 

Year I - YearU 
Parameters Summer Rainy Winter Summer Rainy Winter 

Air temperature ('C) 29.68 30.23 23.63 30.4 30.93 23.68 

Water temperature( 26.83 26.58 20.28 27,25 26.63 20.1 'C) 

Transparency (an). '26.05 21.4 28.6 28.2 23.08 31.4 

P" 7.38 7.68 8.08 7.45 7.73 8.05 

Dissolved oxygen 5.98 6.22 7.05 5.86 6.03 7.13 (D02), (mgll) 
Free Calbon 5.92 5.58 5.23 6.01 5.66 5.30 dloxlde(CO.) (mg/L) 

Total alkalinity (mgll) 101.97 77.66 107.73 102.95 77.69 107.61 

Total hamness 65.81 51.15 67.68 66.90 51.44 67.14 (mgll) 

Chloride (mgll) 13.36 12.99 16.24 13.5 13.31 16.34 

Biological Oxygen 

~~"]t"ld (BOD), 1.64 1 0.75 1.61 1.04 0.79 

Seasonal variations in air temperl!ture and physico-chemical parameters of 
water at Site 4 (Titrigachhi daha) 

The seasonal variations in air temperature and physico-chemical parameters of water 

at Titrigachbi daha (Site 4) during the first and the second year study periods are 

shown in Table 17. •The air temperature of this site was recorded maximum in rainy 

season followed by summer and winter seasons but the water temperature was 

recorded maximum in summer followed by rainy and Winter seasons during the first 

and the second year study periods. The maximum values of transparency, total 

alkalinity and total hardness were in winter season followed by summer and rainy 

seasons during the first and the second year study periods. The maximum pH was in 

winter season followed by rainy and summer seasons during the first and the second 

year study periods. The maximum chloride was in summer followed by winter and 

minimum in rainy seasons during the first and the second year study periods. The 

maximum dissolved oxygen was in winter season followed by rainy arid summer 

seasons during the first and the second year study periods. The maximum values of 
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free carbon dioxide and biological oxygen demand were in summer season followed 

by rainy and winter seasons during the first and the second year study periods (Table 

17). 

Table 17 Seasonal variations in air temperature and physico-chemical 
parameters of water at Site 4 (fitrigachhi dah) during the first year 
(July 2002 -June 2003) and the second year (July 2003 -June 2004) 
study periods. 

Year I Year II 
Parameters Summer Rainy . Winter summer Rainy· 

Air temperature ('C) 30.03 30.36 23.46 30.38 31 

Water temperature ('C) 27.03 26.45 20.8 27.45 26.75 

Transparency (an). 26.68 22.03 28.2 28.18 22.66 

pH 7.58 7.95 8.03 7.65 7.98 

Dissolved oxygen (DO.). (mg/l) 6.58 6.86 7.92 6.73 6.96 

Free carbon dloxlde(CO,) (mgll 6.41 6.17 5.57 6.45 6.11 

Total alkalinity (mg/l) 69.94 71.69 97.93 92.31 73.41 

Total halllness (mg/l) 69.43 59.38 72.25 70.74 60.09 

Chloride (mgll) 15.26 12.66 14.26 16.40 12.2 

Biological Oxygen Demand (BOD), 
(mg/l) 1.88 1.20 0.94 . 1.96 1.26 

Seasonal variations in air temperature and physico-chemical parameters 
of water at four sites. 

Winter 

24 

20.43 

29.26 

8.2 

7.79 

5.49 

100.68 

75.22 

15.44 

0.94 

Monthly data on air temperature and physico-chemical parameters of water of four 

sites of the whole study period (July 2002- June 2004) are pooled in seasonal values 

and are shown in Table 18. The maximum air temperature was recorded in rainy 

season followed by summer and winter seasons at all the sites. The maximum air 

temperature was recorded 30.69°C at Site 4 and minimum 22.09 °C at Site I. The 

maximum water temperature was recorded in summer followed by rainy and winter 

seasons at all the sites. The maximum water temperature was recorded 27.88 °C at 

Site 2 and mini~um 18.41 °C at Site I. The maximum water transparency was 

recorded in winter season followed by summer and rainy seasons at all the sites. The 

maximum transparency was recorded 47.13 em at Site I and minimum 14.9 em also at 
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Site 1. The maximum pH was recorded in winter ·followed by rainy and summer 

seasons at all the sites. The maximum pH was recorded 8.11 at Site 4 and minimum 
. . . ~ 

7.38 at Site 2. The maximum dissolved oxygen was recorded in winter season 

followed by rainy and summer seasons at Site 4, Site 3, and Site 2 but at Site 1 the 

maximum content of dissolved oxygen occurred in winter followed by summer and 

rainy seasons. The maximum dissolved oxygen was recorded 10.06 mg/L at Site 1 

and minimum 5.92 mg/1 at Site 3. The maximum free carbon dioxide was recorded in 

summer season followed by rainy and winter seasons at Site 2, Site 3 and Site 4 but at 

Site 1 the maximum free carbon dioxide was recorded in rainy season followed by 

summer and winter seasons. The maximum free carbon dioxide was recorded 6.43 

mg/L at Site 4 and minimum 4.41 mg/L at Site 1. The total alkalinity -was recorded 

maximum in winter season followed by summer and rainy seasons at all the sites. It 

was recorded maximum 107.67 mg/L at Site 3 and minimum 50.72 mg/1 at Site I. The 

maximum total hardness was recorded in winter season followed by summer and 

rainy seasons at all the sites and it was recorded maximum 73.73 mg/L at Site 4 and 

minimum 38.20 mg/1 at Site 1. The maximum chloride was found in winter season 

followed by summer and rainy seasons at Site 2 and Site 3 but maximum chloride was 

found in summer season followed by winter and rainy seasons at Site 1 and Site 4. 

The maximum chloride was recorded 16.65 mg/L at Site 2 and minimum 9.80 mg/1 at 

Site 1. The biological oxygen demand was recorded maximum in summer season 

followed by rainy and winter seasons at all the sites. The maximum· quantity ·of 

biological oxygen demand was recorded 1.93 mg/L at Site 4 and minimum 0.77 mg/L 

at Site 3. 
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Table 18 Seasonal variations in air temperature and physico-chemical 
parameters of water at four sites during the whole study period (July 
2002 -June 2004). · . 

Slte-1 Sile·2 Sile-3 
Parameters 

Summer Rainy Winter Summer Rainy Winter Summer Rainy Winter Summer 

Air 

:!r:ratura 29.7 29.96 22.09 30.24 30.31 22.94 30.04 30.58 23.65 30.2 

Water 

rcrratura 26.28 26.19 18.41 27.88 26.53 19.44 27.04 26.6 20.19 27.24 

Transparency 30.74 14.9 47.13 27.8 22.55 29.02 27.13 22.24 30 27.53 (em). 

P" 7.79 7.93 8.05 7.38 7.4 8.Q1 7.41 7.7 8.06 7.61 

Dissolved 
oxygen 8.74 7.86 10.06 6.02 6.19 6.82 5.92 6.12 7.09 6.65 (00.), (mg/ 
L) 

Free carbon 
dioxkle(CO,) 5.13 &.52 4.41 5.85 ·5.56 5.06 5,96 5.62 5.26 6.43 
(mg/L) 

Total 
alkallni~ (mg/ 66.78 50.72 95.22 93.35 69.31 97.47 102.46 77.67 107.67 91.13 
Ll 
Tolat 

i:""' 56.91 38.20 58.95 68.60 55.08 71.31 66.36 51.29 67.41 70.08 
/Ll 

Chloride 11.35 9.80 11.13 15.14 15.02 16.65 13.43 13.15 16.29 15.83 (mgll) 

Biological 
Oxygen 
Demand 1.20 0.96 0.80 1.66 1 0.82 1.62 1.02 . 0.77 1.93 
(BOD), (mg/ 
l! 

Test for significant and insignificant differences in air temperature and 

physico-chemical parameters of water among sites and seasons. 

Site· 4 

Rainy Winter 

30.69 23.74 

26.6 20.61 

22.45 28.74 

7.96 8.11 

6.92 7.85 

6.14 5.53 

72.65 99.40 

59.7.3 73.73 

12.47 14.85 

1.23 . 0.94 

The Tables 19 to 28 show the significant and insignificant differences in illr 

temperature and physico-chemical parameters of water among sites and seasons. 

Table 19 shows significant difference in air temperature among different sites at 5 % 

( a=O.OS) significance level and significant difference among different seasons at 1% 

(a=O.Ol) significance level because the calculated value (F-value) is more than 

tabulated value (critical value). 
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Table 19 Variations in air temperature in different sites and seasons. 

Seasons Site 1 Site2 Site 3 Site 4 

Summer 29.7 30.24 30.04 30.2 

Rainy 29.96 30.31 30.58 30.69 

Winter 22.09 22.94 23.65 23.74 

ANOVA F-value· Critical value 

Among sites 5.3536" 4.757(a=0.05) 9.779 (a=0.01) 

Among seasons 660.129' 5.143(a=0.05) 10;924 (a=O.Ol) 
*indicates significance at 1% level (P<O. 01), **indicates significance at 5% level (P<O. 05). 

Table 20 shows insignificant difference in water temperature among different sites but 

significant difference among different seasons at 1 % significance level because 

calculated value (251.3196) is more than tabulated value. 

Table 20 Variations in water temperature in different sites and seasons. 

Season Site 1 Site2 Site3 Site 4 
Summer 26.28. 27,88 27.04 27.24 

Rainy 26.19 26;53 26.6 .26.6 

Winter 18.41 19.44 20.19 20.61 

ANOVA F-value Critical value 
Among sites 3.1173 4.757(a=0.05) · 9.779 (a=O.Ol) 

Among seasons 251.3196' 5.143(a=0.05) 10.924 (a=O.Ol) 
*md•cates s1gmficance at 1% level (P<O. 01), •• md1cates s•gmficance at 5% level (P<0.05 

Table 21 shows insignificant difference in transparency among different sites and 

seasons at 5 % significance level. 

Table 21 Variations in transparency in different sites and seasons. 

Season Site 1 Site2 Site 3 Site 4 

Summer 30.74 27.8 27.13 27.53 
Rainy . 14.9 22.55 22.24 22.45 
Winter 47.13 29.02 30 28.74 

ANOVA F-value Critical value 
Among sites 0.3796 4.757(a=O.OS) . 9.779 (a=O.Ol) 

Among seasons 4.309752 5.143(a=0.05): 10.924 (a=0.01) 
0. 0 

*md1cates s•gmficance at 1% level (P<O. 01), ** md1cates s•gmficance at 5% level (P<O. 05 
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Table 22 shows insignificant difference in pH values among different sites at 5 % 

significance level and significant difference among different seasons at 1 % 

significance level. 

Table 22 Variation in pH in different sites and seasons. 

Season Site 1 Site 2 Site3 Site 4 

Summer 7.79 7.38 7.41 7.61 

Rainy 7.93 7.4 7.7 7.96 

Winter 8.05 8.01 8.06 8.11 

ANOVA F-value Critical value 

Among sites 3.9777 4.757(a=0.05) 9.779 (a=0.01) 

·Among seasons 14.9792' 5.143(a=0.05) 10.924 (a=0.01) .. 
*md1cates s1gmficance at 1% level (P<O. 01), ** md1cates s1gmficance at 5% level (P<O. OS 

Table 23 shows significant differences in dissolved oxygen among different sites and 

seasons at 1 %significance level. 

Table 23 Variations in dissolved oxygen in different sites and seasons. 

Season Site 1 Site2 Site 3 Site 4 
Summer 8.74 6.02 5.92 6.65 
Rainy 7.86 6.19 6.12 6.92 
Winter 10.06 6.82 7.09 7.85 

ANOVA F- value Critical value 
Among sites 30.637* 4. 757( a=0.05) 9.779 (a=O.Ol) 

Among seasons 12.764* 5.143(a=0.05) 10.924 (a=0.01) 
*Indicates s1gmficance at 1% level (P<O. 01), **md1cates s1gmficance at 5% level (P<O. OS 
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Table 24 shows significant differences in free carbon dioxide among different sites · 

and seasons at 1 % significance level during the whole study period. 

Table 24 Variations in carbon dioxide in different sites and seasons. 

S!)ason Site 1 Site2 Site'3 Site 4 
shmmer 5.13. 5.85 5.96 6.43 

Rainy 5.52. 5.56 5;62 6.14 
' Winter . 4.41 5.06 5.26 5.53 

ANOVA F-valne Critical value 

Among sites 13.227t 4.757(a=0.05) 9.779 (a=0.01) 

Among seasons 17.548* 5.143(a=0,05) 10.924 (a=O.OI) 
*md1cates s•gmficance at 1% level ~<0. 01), •• md1cates s•gmficance at 5% level (P<O. 05 

Table 25 shows significant difference in total alkalinity among sites at 5 % 

significance level and significant difference among seasons at I % significance level. 

Table 25 Variations in total alkalinity in different sites and seasons. 

Season Site 1 Site2 Site3 Site 4 
Summer 66.78 93.35 102.46 91.13 
Rainy 50.72 69.31 77.67 72.65 

Winter 95.22 .97.47 107.67 99.40 

ANOVA F-value Critical value 
Among sites 9.117 •• 4.757(a=0.05) 9.779 (a=0.01) 

Among seasons 29.892° 5.143(a=0.05) 10.924 (a=0.01) · 
0 0 *md1cates Slgmficance at 1% level (P<O. 01), ** md1cates s•gnificance at 5% level (P<O. 05 

Table 26 shows significant differences in total hardness among different sites and 
seasons at 1 % significance level. 

Table 26 Variations in total hardness in different sites and seasons. 

Season Site 1 Site 2 Site 3 Site 4 
Summer 56.91 68.60 66.36 70.08 
Rainy 38.20 55.08 51.29 59.73 
Winter 58.95 71.31 67.41 73.73 
ANOVA F-value Critical value 
Among sites 43.709° 4.757(a=0.05) 9.779 (a=0.01) 

Among seasons 92.7()79• 5.143(a=0.05) 10.924 (a=0.01) 
*md1cates s•gmficance at 1% level (P<O. 01), •• md1cates s•gmficance at 5% level (P<O. 05 
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Table 27 shows significant difference in chloride among sites at 1 % significance 

level but insignificant difference among seasons. 

Table 27 Variations in chloride in different sites and seasons. 

Season Site 1 Site2 Site 3 · Site 4 
Summer 11.35 15.14 13.43 15.83 
Rainy 9.80 15.02 13.15 12.47 

Winter 11.13 16.65 16.29 14.85 

ANOVA F- value Critical value 

Among sites 13.316. 4.757(a=0.05) 9.779 (a=0.01) 

Among seasons 4.677 5.143(a=0.05) . 10.924 (a=0.01) 
•md1cates s1gmficance at 1% level (P<O. 01), •• md1cates s•gmficance at 5% level (P<O. OS) 

Table 28 shows insignificant difference in BOD among sites at 5 % significance level 

but significant difference among different seasons at 1 % significance level. 

Table 28 Variations in· BOD in different sites and seasons. 

Season Site 1 Site2 Site3 Site 4 
Summer 1.20 1.66 1.62 1.93 
Rainy 0.96 1 1.02 1.23 
Winter 0.80 0.82 0.77 0.94 
ANOVA F- valu·e Critical value 
Among sites 3.8701 4.757(a=0.05) 9.779 (a=O.Ol) 

Among seasons 33.2323. 5.143(a=0.05) 10.924 (a=0.01) 
•md1cates s•gnificance at 1% level (P<O. 01), •• md1cates s1gmficance at 5% level (P<O. OS) 
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Macro-Biota 

Macrophytes 
A total of 65 species of aquatic macrophytes (Figs. 4 7 - 62) belonging to 53 genera 

and 32 families were recorded from the wetlands of the study area (Table 29). It 

constituted 21 hyperhydates, 12 helophytes, 9 submerged vittates, 9 tenagophytes, 8 

.. epjhydates, 3 submerged rosulates and 3 pleustophytes (Table 29). 

Typha angustifolia, Eichhornia crassipes, Nelumbo nucifera, Alternanthera sesilis, 

Phragmites karka, and Saccharum spontaneum were most dominant macrophytes in 

the study area. 

Table 29 Macrophytes of wetlands of KTWR and its surroundings. 

' 

S.N. Scientific name Family Life-form. Status and 
Occurrence 

I Hydri/Ja verticil/ala (L.f.) Hydrocharitaceae Submerged Occasional in 
Royle (Fig. 47) · vitiate lentic waters. 

2 Blyxajaponlca (Miq.) Maxim. Hydrocharitaceae Submerged Abundant in 
ex Asch & Gurke. vitiate oxbow lakes. 

3 Otte/ia a/ismoides (L) Pers Hydrocharitaceae Submerged Frequent in 
rosulate lentic /]otic 

waters. 
4 Val/isneria natans (Lour) H. Hydrocharitaceae Submerged · Rare in oxbow 

Hara (Fig: 48) rosulate lakes 
5 Lemna minor L. Lemnaceae Pleustophyte Abuntantin 

lentic waters. 
6 Cyperus triaL. (Fig. 49) Cyperaceae Hyperhydate Abundant in 

. paddy fields. 
7 Cyperus pi/osus V ahl Cyperaceae Hyperhydate Frequent in 

marshes. 
8 Cyperus procerus Rottb. Cyperaceae Hyperhydate Occasional in 

ditches. 
9 Cyperus exaltatus Retzius Cyperaceae Hyperhydate Abundant in 

·paddy fields. 
10 Cyperus maderaspatanus Cyperaceae Helophyte Occasional in 

Willdenow marshes. 
11 Pycreus pumilus (L.) Domin Cyperaceae Hyperhydate Frequent in 

paddy fields. 
12 Pycreus sanguinolentus (V ahl) Cyperaceae ' Hyperhydate Frequent in 

Nees ex. C.B. Clarke paddy fields. 
13 Fimbristylis aestivalis Cyperaceae Helophyte Frequent in 

(Retz.)V ahl. ·marshes. 
14 Fimbristylis acuminata Vahl Cyperaceae Tenagophyte Occasional in 

marshes. 
15 Fimbristylis dichotoma (L) Cyperaceae Tenagophyte Occasional in 

Vahl oxbow lakes. 
16 Schoenoplectus mucronatus- Cyperaceae Hyperhydate Frequent in 

(L) palla -- ~ shallow waters. 
17 Eclipta prostrata (L.) L. Asteraceae Helophyte Frequent in 

oxbow lakes. 
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18 Enhydra j/uctuans Loureiro Asteraceae Submerged Abundant in 
vittate oxbow lakes 

19 Spilanthes iabadicensis Asteraceae Hyperhydate Occasiomil in 
A.H.Moore oxbow lakes 

20 Sagittaria guyanensis Kunth Alismataceae Epihydate Occasional in 
(Fig. 50) oaddy fields. 

21 Ipomoea aquatlca Forssk. Convolvulaceae Epihydate Occasional in 
oxbow lakes. 

22 Merremia hederacea (Burm.f.) Convolvulaceae Helophyte Occasional in 
Hallier f. moist .and sandy 

marshes. 
23 Monochoria hastata (L.) Pontederiaceae Hyperhydate Occasional in 

Sohns (_Fig. 51) oxbow lakes. 
24 Eichhornia crassipes (Mart) Pontederiaceae Hyperhydate Abundant in 

solms. polluted marshy 
habitats. 

25 Melochia corchorifolia L. Sterculiaceae Hyperhydate Occasional in 
. oxbow lakes. 

26 Paspalum scrobiculatum L. Poaceae Tenagophyte 'Frequent in 
(Fig .. 52) p~tures arid 

marshes. 
27 Echinochloa s/agnina (Retz.) Poaceae · Hyperhydate Frequent in 

P. Beauv .. ; paddy fields. 
28 Echinochloa crus-galli (L.) P. Poaceae Hyperhydate Frequent in 

Beauv paddy fields. 
29 Saccharum spontaneum L. Poaceae Helophyte Abundant in 

oxbow lakes. 
30 Hygroryza oris/ala (Retz.) Poaceae Epihydate Rare in oxbow 

Nees ex wight and Am. lakes 
31 Phragmites karka (Retz.) Trin. Poaceae Tenagophyte Abundant on 

ex Steudel wetland banks. 
32 Eragrostis atrovirens (Desf.) Poaceae Helophyte Occasional in 

Trin.ex steudel marshes. 
33 Leptochloa chinensis (L) Nee5 Poaceae Tenagophyte O.ccasional on 

marshes. 
34 A/ternan/hera philoxeroides Amaranthaceae Hyperhydate Abundant in 

(Mart.) Griseb . shallow waters. 
35 A/ternan/hera sesi/is Helophyte Abundant in 

(L)DC. Amaranthaceae ditches. 
36 Tropa quadrispinosa Roxb. Trapaceae Epihydate Frequent in 

(Fig. 53) cultivated 
wetlands . 

37 Ludwigio adscendens (L.) H. Onagraceae . Epihydate Frequent in 
Hara (Fig. 54) polluted lentic 

waters. 
38 Pistia stratiotes Araceae Pleustophyte Frequent in 

L. oxbow lakes. 
39 Lasia spinosa (L.) Thwaites ( ·Araceae Hyperhydate Occasional in 

Fig. ssi oxbow lakes. 
40 Typha angustifo/ia L. Typhaceae Hyperhydate · Abundant in 

marshes. 
41 Persicaria barbala (L.) H. Polygonaceae Tenagophyte Frequent in 

Hara oxbow lakes .. 
42 Polygonum lapathifolium L. Polygonaceae Tenagophyte Occasional in · 

. marshy areas. 
43 Callitriche stagnalis Scopoli Callitrichaceae Submerged Rare in polluted 

(Fig. 56) vittate waters. 

44 Ceratophy/lum demersum L. Ceratophyllaceae Submerged Frequent in 
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(Fig. 57) . vittate lentic waters . 
45 . Utricularia aurea Lour. (Fig. Lentibulariaceae Submerged Frequent in 

58) ' vittate ditches. 
46 Nymphaea pubescens Willd Nymphaeaceae Epihydate Occasional in 

cFig. 59) . len tic waters. 
47 Ne/umbo nucifera· :.Gaertn. Nymphaeaceae Hyperhydate Abundant in 

lentic waters. 

48 Nymphoides hydrophyl/um Gentianaceae Epihydate Occasional in 
(i.otir) Kimtze . lentic waters. 

49 Nymphoides indica (L.) Gentianaceae Epihydate Rare in lakes. 
Kuntze 

50 Azol/a imbricata (Roxb.) Azollaceae Pleustophyte Abundant in 
'Nakai (Fi~. 60) oxbow lakes. 

51 Ceralopteris tha/ictroides (L.) Parkeriaceae Submerged Frequent in 
Brogn vitiate oxbow lakes. 

52 Costus speciosus (Koenig) Sm. Zingiberaceae Helophyte Rare in oxbow 
lakes. 

53 Cabomba aquatica Auble! Cabombaceae Submerged Abundant in 
vitiate oxbow lakes. 

54 Limnophi/a rugosa (Roth). Scrophulariaceae Submerged Abundant in · 
Merr. vittate oxbow lakes. 

55 Limnophi/a puncta/a Blume ( Scrophulariaceae Hyperhydate . Rare in 
Fig. 6iJ marshes. 

56 Ruppia cirrhosa Grande Scrophulariaceae Submerged RJire in lentic 
rosulate waters 

57 Hygrophila balsamica (L.) Acanthaceae Hyperhydate Occasional in 
Rafinesque lake areas. 

58 Hygrophila sa/icifo/ia (V ahl) Acanthaceae Tenagophyte Occasional·in. 
Nees ·marshes. 

59 Cente/la asiatica Umbelliferae Helophyte Freq\Jent in 
(L) Urb. sandy marshes. 

60 Oenanthe javanica (Blume) Umbelliferae Helophyte Occasional in 
De. oxbow lakes. 

61 Nicotiana plumbaginifolia Solanaceae Helophyte Frequent in 
Viv. marshes. 

62 Equisetum debile Roxb. Ex Equisetaceae Helophyte Frequent in 
Vaucher oxbow lakes. 

63 Aponogeton nalans (L.) Engl. Aponogetonaceae Hyperhydate Occasional in 
&Krause lentic waters. 

64 Ammannia baccifera L, Lythraceae Tenagophyte Occasional in 
.!otic waters. 

65 Potamogeton nodosus Poiret Potamogetonaceae Hyperhydate Rare in lentic 
(Fig. 62) waters. 
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Plate 2 

Explanation of figures 

Fig, 47. shows the plant Hydrilla verticil/ala (L.f.) Royle 

Fig. 48. shows the plant Vallisneria natans (Lour) H. Hara. 

Fig. 49. shows the plant Cyperus iria L. 

Fig. 50. shows the plant Sagittaria guyanensis Kunth 

· Fig. 5 I. shows the plant Monochoria hqstata (L.) Solms 

Fig. 52. shows the plant Paspalum scrobiculatum L. 

Fig. 53. shows the plant Trapa quadrispinosa Roxb. 

Fig. 54. shows the plant Ludwigia adscendens (L.)H. Hara 
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Plate 3 

~xplanation of figures 

Fig. 55. shows the plant'Lasia spinosa (L.) Thwaites 

Fig. 56. shows the plant Callitriche stagnalis Scopoli 

Fig. 57. shows the plant Ceratophyllum demersuni L. 

Fig. 58. shows the plant Utricularia aurea Lour 

Fig. 59. shows the plantNymphaea pubescens Willd. 

Fig. 60. shows the plantAzolla imbricata (Roxb.) Nakai 

Fig. 61. shows the plant Limnophila punctata Blume 

Fig. 62. shows the plant Potamogeton nodosus Poiret 



Plate 3 



Annelids 
Only two species of annelids belonging to two orders and two families were found 

di.Iring the study period (Table 30). 

Table 30 Annelids ofwetlands.ofKTWR and its surroundings. 

Or!ler Family Scientific name Common name ·Status 

Neo- oligochaeta Megascolecidae Phretima posthuma Earthworm Common 

Gnathobdellida Hirudinae Hirudinaria granulosa Indian cattle leech " 
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Arthropods 
Twenty three species of arthropoda (Figs. 63 - 66) belonging to 17 families and 6 

orders were recorded during the present study (Table 31). Of these 2 species belonged 

to decapoda, 6 each to coleoptera, and hemiptera, 3 to odonata, 4 to diptera and 2 to 

plecoptera. 

Table 31 Arthopods of wetlands of KTWR and its surroundings. 

Order Family Scientific name 

Decapoda Potamonidae Paratelphusa sp. (Fig._ 63) 

Plaemonidae Macrobrachium sp. (Fig. 64) .. 
Coleoptera Dytiscidae Dytiscus sp. 

" " Hydatiscus sp. 

" " Cybister sp. 

" " Laccophi/us sp. 

" Hydrophilidae Hydrophilus sp. 

" Amphizoidae Amphizoa sp. 

Hemiptera Nepidae Ranatra sp. (Fig. 65) 

Hemiptera Nepidae Laccotrephes sp. (Fig. 66) 

Hemiptera Hydrometridae Hydrometra sp. 

Hemiptera Corixidae Corixasp. 

Hemiptera Gerridae Gerris sp. 

Hemiptera Notonectidae Notonecta sp. 

Odonata Libellulidiae Sympelrum sp. 

Odonata Gomphidae Progomphus sp. 

Odonata Gomphidae· Octogomphus sp. 

Diptera Chironomidae Chironomous larvae. 

Diptera Culicidae Culex larvae 

Diptera Culicidae Anopheles larvae 

Diptera Tipulidae Tipu/a sp. 

Plecoptera Leuctridae Leuctra sp. 

Plecoptera Perlidae Perla sp. 
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Plate 4 

Explanation of figures 

Fig. 63. shows the arthropod Paratelphusa sp .. 

Fig. 64. shows the arthropod Macrobrachium sp. 

Fig. 65. shows the arthropod Ranatra sp. 

Fig. 66. shows the arthropod Laccotrephes sp. 



Plate 4 

i 

M 



Molluscs 
Altogether 16 species of molluscs (Figs. 67- 76) belonging to 2.classes, 4 orders, 8 

families and 10 genera wei:e identified (Table 32). Among 16 species 12 species were 
' . 

gastropods representing 3 orders, 6 families, 8 genera, and 4 species were bivalves 
. . 

representing 1 order, 2 families and 2 genera (Table 32). Seven species of the total 

species of molluscs were edible and consumed by the local people (Table 33) and 3 

species were harmful (Table 34). Bellamya bengalensis and Lymnaea acuminata were 

found abundantly in the study area. 

Table 32 Molluscs of wetlands of KTWR and its surroundings. 

Class Order Family Scientific name 

Gastropoda Mesogastropoda Pilidae 
I 

Pi/a globosa (Swainson,-1822) (Fig. 67) 

Gastropoda Mesogastropoda Pilidae Pi/a theobaldi (Hanley, 1875). 

GaStropoda Mesogastropoda Thiaridae Brotia costula (Rafinesque, 1833) (Fig. 68) 

Gastropoda Mesogastropoda Thiaridae Thiara puncta/a (Lamark, 1822) (Fig. 69) 

Gastropoda Mesogastropoda Thiaridae Thiara tuberculatd (Mullar, 1774) (Fig. 70) 

Gastropoda Mesogastropoda Thhiridae Thiara granlfera (Lamark,l822) 

Gastropoda Mesogastropoda Viviparidae Be/lamya bengalensis (Lamark,1882) (Fig.71) 

Gastropoda Basommatophora Lymnaeidae Lymnaea /uteo/a (Lamark, 1822) (Fig. 72) 

Gastopoda Basommatoph!Jra Lymnaeidae Lymnaea acuminata (Lamarck, 1822) (Fig. 73) 

Gastropoda Basommatophora Planorbidae Indoplanorbis exustus (Deshayes, 1834) (Fig. 
74) 

Gastropoda Basommatophora Planorbidae Gyraulus convexiusculus (Hutton, 1849) (Fig. 
75) 

Gastropoda Pulmonata Stenogyridae Achatina sp. 

' 
Bivalvia Unionoida Unionidae Lamellidens margina/is (Lamark,l819) (Fig. 
(Pelecypods) 76) 

Bivalvia Unionoida Amblemidae Parrey~iafavidens (Benson, 1862) 
(Pelecypods) 

Bivalvia Unionoida Amblemidae Parreysla caerulea gaudichaudi (Eydoux, 
(Pelecypods) 1838) 

Bivalvia Unionoida Amblemidae Parreysia caeru/ea (Lee, 1831) 
(Pelecypoda) 
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Table 33 Edible molluscs of KTWR and its surroundings. 

S.No. Name of the species Tribes who eat molluscs. 

I Pi/a globosa (Swainson, 1822) (Fig. 67) Ghangad, Batar, Sardar, Malaha etc. 

2 Brotia costula (Rafmesque ,1833) (Fig. 68) Ghangad,Batar,Sardar, Malaha etc. 

3 Be/lamya benga/ensis (Larnarck, l882) Ghangad, Batar, Sardar, Malaha etc. 
(Fig. 71) 

4 Lamel/idens marginalis (Lamarck, 1819) Ghangad,Batar,Sardar, Malaha, Choudhary etc. 
(Fig. 76) . 

5 ParreysiafavidenS (Benson, 1862) Ghangad, Batar, Sardar, Malaha, etc. 

6 Parreysia caerulea gaudichaudi (Eydoux, Ghangad,Batar,Sardar, Malaha, etc. 
1838) 

7 Parreysia caerulea (Lee,l831) Ghangad, Batar, Sardar, Malaha, etc. 

Table 34 Harmful molluscs of KTWR and its surroundings. 

S.No. Name of the species Intermediate host or vector 

I Bellamya bengalensis Pest of seedlings of paddy 
(Larnarck, l882)_ (Fig. 71) 

2 Lymnaea acuminata(Lamarck , 1822) Intermediate host of Liverfluke. 
(Fig. 73) 

3 Achatina sp. Destroy vegetatable and crop pest. 
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Plate 5 

Explanation of figures 

Fig. 67. shows the mollusc Pi/a globosa (Swainson,1822) 

Fig. 68. shows the mollusc Brotia costu/a (Rafinesque, 1833) 

Fig. 69. shows the mollusc Thiara punctata (Lamark, 1822) 

Fig. 70. shows the mollusc Thiard tuberculata (Mullar, 1774) 

Fig. 71. shows the mollusc Bellamya benga/ensis (Lamark, 1882) 

Fig. 72. shows the mollusc Lymnaea luteola (Lamark, 1822) 

Fig. 73 . shows the mollusc Lymnaea acuminata (Lamark, 1822) 

Fig. 74. shows the mollusc Indoplanorbis exustus (Deshayes, 1834) 

Fig. 75. shows the mollusc Gyraulus convexiusculus (Hutton, 1849) 

Fig. 76. shows the mollusc Lamellidens marginalis (Lamark, 1819) 
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FiShes 
Altogether 92 species of fish (Figs. 77- 120) belonging to 54 genera and 25 families 

were identified during the present study (Table 3 S). Thirty seven species belonged to 

cyprinidae family. Forty- three species were common, 32 were occasional, 9 were 

most common and 8 species were fairly common. Similarly, 40 species were abundant 

in winter season, 28 species in rainy and 24 species in summer season. 

Table 35 Fishes of wetlands of KTWR and its surroundings. 

S. N. Family/SCientific name Local name Local status Seasonal abundant 
Family-Cyprinidae 

I. Garra annandalei (Hora) Labare buduna Fairly Common Rainy 
(Fig. 77) 

2 Aspidoparia j(J)(a (Ham) Mara Most common Summer 
(Fig. 78) 

3 Aspidoparia morar (Ham) Herda, Bhegna Most common 
, 

4 Barilius bari/a (Ham) Chabale, Faketa, Common 
, 

Karo 

5 Barilius vagra(Ham) LamFaketa " 
, 

6 Barilius ja/kapoorei Jalkapoot Fairly common Winter 
(Shrestha) (Fig. 79) 

7 BariliuS shacr.a (Ham) Fakate " , 
(Fig. 80) 

8 Barilius barna (Ham) Faktar Common Rainy 

9 Bari/ius bola (Ham) Bhola, Bola 
, , 

10 Barilius bendelisis var Guderi, Fageta, 
, , 

chedra (Ham) (Fig. 81) Jhojho 

.11 Crossocheilus /ati!JS Dhurla, Mate Most common Summer 
(Ham) (Fig. 82) . buduna, Besuro 

12 Rasbora daniconius Dedua, Dhera Common Rainy 
(Ham) 

13 Chela /aubuca (Ham) Chalwa " Winter 

14 Cirrhinus mriga/a (Ham) Jhlke, Naini, common Winter 
Mrigal. 

15 Cirrhinus reba (Ham) R:ewa Common , 

16 Labeo angra (Ham) Thed 
, , 

17 Labeo rohita (Ham) Rohu· " , 

18 Labeo ca/basu (Ham) Kalbilsu, Gerdi, " , 
Basarhili 
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19 Labeo pangusia· (Ham) Tennassa " " 

20 Labeo gonius (Ham) (Fig. Kursa, Gurdi " " 
83) 

21 Labeo coeru/eus (Day) Roi, Bishari Occasional " 

22 Labeo dyochellus (Me Garde, Kalach " .. 
Clelland) 

23 Labeo dero (Ham) Gurdi, Kathalegi " .. 
24 Labeo.boga Thilke .. " 

25 Danio devario(Ham) (Fig. G:hitharipothi .. Summer 
84) 

26 Danio rerio (Ham) Zebra machha Common .. 
27 Pun/ius sophore (Ham) Pothi, Most common Winter 

(Fig. 85) Chaildapothi 

28 Pun/ius ticto (Ham) Poti, Patina, Most common .. 
' 

(Fig. 86) Sidhre 

29 Punt ius titus (Ham) Bhitte , Sidhri: Common .. 
30 Pun/ius conchonius (Ham) Pothi,Sidre Common .. 

.. 

31 Puntius sarana (Ham) Pothi, Kande .. .. 
(Fig. 87) 

32 Osteobrama cotio ((Ham) Gurda Occasional .. 
(Fig. 88) 

33 Oxygcister bacaila (Ham) Darai .. .. 
34 Esomus danricus (Ham) Dhedawa. Common ' Rainy 

(Fig. 89) . 

35 AmblypharyngodoiCS Mada, Dhawai Fairly common .. •.. 
mola(Ham) · 

31i Chagunius chagunio Rewa, Oc.casional .. .. 
(Ham) Patharchatti, 

Kubre 
37 Tor putitora (Ham) (Fig. Sahar,Mahaseer Occasional Winter 

90) 

Family- Cobitidae 

38 Noemachei/us botia Daade goira, Pate Fairly common Summer 
(Ham) (Fig. 91) Gadela, Latta. 

99 Noemachei/us beavani Gardela, Pate Occasional summer 
(Ham) Goira, Kanelani 

40 Lepidocephalichthys Lata, Nakata Common· .. 
guntea (Ham) (Fig. 92) 

41 Bolla /ohachata Getu, Baghe Occasional .. 
(Choudhari) (Fig. 93) 

42 Somi/eples gongota Latai .. .. 
(Ham) (Fig. 94) 

Family- Bagridae 
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43 Mystus bleekeri (Day) Tengra Common Rainy 

44 Mystus tengara (Ham) Tengri " Summer 

45 Mystus cavasius (Ham) Tengra, Junge, Occasional Winter 
(Fig. 95) Palawa 

46 Mystus aor (Ham) (Fig. Kanti " " 
96) 

47 Mystus vittatus (Bloch) Tengra " Rainy 

48 Mystus seenghala (Sykes) Kanti Common " 

49 Rita rita (Ham) Rita, Chona Occasional " 

Family- Sisoridae 

50 Sisor rhabdophorus Bistuiyaa. Occasional Winter 
(Ham) (Fig. 97) 

51 Glyptothorax telchittu Kotel Occasional Rainy 
(Ham) 

52 Glyptothorax cavia (Ham) Kapree " " 

53 Glyptothorax Karsingha. " " 
pectinopterus 
(McClelland) (Fig. 98) 

54 Glyptothorax trilineatus Kabre " " 
(Blyth) (Fig. 99) 

55 Glyptothorax horai Shaw Kabre " " 
and Shebbeare 

56 Gagata cenia (Ham) Tikthigogta, Common " 
Ganfak 

57 Bagarius bagarius (Ham) Gonch Occasional Winter 

Family- Siluridae 

58 Ompok bimaculatus Pabhta Fairly common Winter 

r (B loch) (Fig. 100) 

59 Wallago attu (Schneider) Buhari, Padani " Winter 

Family-Schilbeidae 

60 Eutropichthys vacha Bachwa, Cherki Common Rainy 
(Ham) (Fig. 101) 

6 1 Pseudeutropiils Patasi " " 
atherinoides (Bloch) (Fig. 
102) 

62 Clupisoma garua (Ham) Jalkapur " " 

63 A ilia coila (Ham) (Fig. Patari, Patangu Fairly common Winter 
103) 

Family-
Saccobranchidae 
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64 Heteropneustes fossilis Singhi Common Winter 

(Bloch) (Fig. 104) 

Family-Belontidae 

65 Colisa fasciatus (Bloch Katara, Khesara Common Rainy 
and Schneider) (Fig. 105). 

Family-Channidae 

66 Channa punctatus 
(Iiioch) (Fig. I 06) 

Garahi, Bhoti Most common Winter 

67 Channa striatus (Bloch) Saura Common " 

68 Saura Common " 
Channa maru/ius (Ham) 
(Fig. 107) 

69 Chana gachua (Ham) Chenga, Hile Most common " 

70 Chana stewartii (Play fair) Hile Occasional " 

Family-Belonidae 

71 Kauwo, Sui Most common Rainy 
Xenentodon cancila Chuchebam 
(Ham) (Fig. 108) 

Family-Mastacembelidae 

'12 Macrognathus aculeatus Gainchi Common Summer 
(Bloch) 

73 Mastacembelus pancalus Kathgainchi " " 
(Ham) (Fig. I 09) 

74 Mastacembelus armatus Bam " " 
(Lacepedo) 

Family-Notopteridae 

75 Notopterus notopterus Patara, Golhai, Occasional Winter 
(Pallas) (Fig. IIO) Lepsi 

Family-Gobidae 

76 Glossogobius giuris ·Bulla Common Summer 
(Ham) (Fig. 111) 

Family-Nandidae 

77 Nandus nandus (Ham) Dhala Common Winter 
(Fig. 112) 

78 Badis badis (Ham) Kalomachha Most common Summer 

Family- Cbacidae 

79 Chaco chaca (Ham) (Fig. Pauwa, Kirkire Occasional Summer 
113) 

Family-Ampbipnoidae 
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80 Amphipnous cuchia (Ham) Bam Common Summer 
(Fig. 114) 

Family-Ciaridae 

81 C/arias batrachus Mungri Common Winter 
(Linneus) (Fig. 115) 

Family-Cha~didae 

82 Chanda ranga (Ham) Chanari Common Rainy 
(Fig. 116) 

83 Chanda nama (Ham) (Fig. Nata " .. 
117) 

Family-Ciupeidae 

84 Gudusia godanhiai Sui a. Occasional Rainy 
(Srivastava) 

85 Setipinna phasa (Ham) Phansi, Gankabai " .. 
Family-Ambiycipidae 

86 Amblyceps mangois Pichhi Occasional Summer 
(Ham) 

Family-Cyprinodontidae · 

87 Aplochielus panchax Tikuli Common Rainy 
(Ham) (Fig. 118) 

Family-Anabantidae 

88 Anabas lestudineus Kabai Common Winter 
(Bloch) (Fig. 119) 

Family-Tetrodontidae 

89 Tetraodon culcut/a (Ham) Phokcha Common Summer 
(Fig. 120) 

Family- Psilorhylichidae 

90 Psi/orhynchus Tite Occasional Summer 
pseudecheneis (Menon 
andDutta) 

91 Psilorhynchus sucalio Titai .. .. 
(Ham) 

Family- Anguillidae 

92 Anguilla benga/ensis Rajabam Occasional Winter 
(Gray) 
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Plate 6 

Explanation of figures 

Fig. 77. shows the fish Garra annandalei (Hora) 

Fig. 78. shows the fish Aspidopariajaya (Ham) 

Fig. 79. shows the fish Barilius Jalkapoorei (Shrestha) . 

Fig. 80. shows the fish Barilius shac~a (Ham) 

Fig. 81. shows the fish Barilius bendelisis Varchedra (Ham) 

Fig. 82. shows the fish Crossocheilus latius (Ham) 

Fig. 83. shows the .fish Labeo g~nius (Ham) 

Fig. 84. shows the fish Danio'devario (Ham) 

Fig. 85. shows the fish Punt/us sophore (Ham) 

Fig. 86. shows the·fish Puntius ticto (Ham) 

Fig. 87. shows the fish Puntius sarana (Ham) 

Fig. 88. shows the fish Osteobrama cotio (Ham) 
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Plate 7 

Explanation of figures 

Fig. 89. shows the fish Esomus danricus (Ham) 

Fig. 90. shows the fish Tor putitora (Ham) 

Fig. 91. shows the fish Noemacheilus botia (Ham) 

Fig. 92. shows the fish Lepidocephalichthys guntea (Ham) 

Fig. 93. shows the fish Botia lohachata (Choudhari) 

Fig. 94. shows the fish Somileptes gongota (Ham) 

Fig. 95. shows the fish Mystus cavasius (Ham) 

Fig. 96. shows the fish Mystus oar (Ham) 

Fig. 97. shows the fish Sisor rha,bdophorus (Ham) 

Fig. 98. shows the fish Glyptothorax pectinopterus (Ham) 

Fig. 99. shows the fish Glyptothorax trilineatus (Blyth) 

Fig. 100. shows the ·fish Ompok bimaculatus (Bloch) 
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Pl;tte 8 

Explanation of fignres 

Fig: 101. shows the fish Eutropichthys vacha (Ham) 

Fig. 102. shows the fish Pseudeutropius atherinoides (Bloch) 

Fig. 103. shows the.fishAilia coila (Ham) 
. . . 

Fig. 104. shows the fish Heteropneustesfossilis (Bloch) 

Fig. 105. shows the fish ColisafasciatUs (Bloch and Schneider) 

Fig. 106. shows the·fish Channapunctatus (Bloch) 

Fig. 107. shows the fish Channa marulius ((Ham) 

Fig. 108. shows the fish Xenentodon cancila (Ham) 

Fig. 109. shows the fish Mastacembelus pancalus (Ham) 

Fig. II 0. shows the fish Notopterus notopterus (Pallas) 

Fig. 111. shows the fish Glossogo~ius giuris (Ham) 

Fig. 112. shows the fish Nandzis nandus (Ham) 
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Plate 9 

Expla~ation of figures 

Fig. 113. shows the fish Chaco chaco (Ham) 

Fig. 114. shows the fish Amphipnous cuchia (Ham) 

Fig. 115. shows the fish Clarias batrachus (Linneus) 

Fig. 116. shows the fish Chanda ranga (Ham) 

Fig. 117. shows the fish Chanda nama (Ham) 

Fig. 118. shows the.fish Aplochielus panchax (Ham) 

Fig. 119. shows the fish Anabas testudineus (Bloch) 

Fig. 120. shows the fish Tetraodon cutcutia (Ham) 
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Herpetofauna 
The present study recorded altogether 23 species of herpetof~una (Figs.121-126) 

belonging to 19 genera and 13 families. Of these 8 species belonging to 6 genera arid 

3 families were amphibians, and 15 species belonging to 13 genera and 10 families 

were reptiles. Among the amphibians, 4 species were found commonly during the 

whole study period and 4 species were rarely found (Table 36). Five species 

belonging to the ranidae family was observed .. However, one of them was rarely 

found which was Sphaerotheca breviceps. But the family rhacophoridae and 

bufonidae included all rarely found species. 

Among the reptiles, S species were commonly found during the whole study period, 4 

species were rarely found and 6 species were very rarely found (Table 36). Naja naja 

and Python molurus molurus were found very rarely in the wetlands ofKoshi Tappu· 

Wildlife ReserVe area as reported by the local people. Similarly, the presence of 

Crocodylus palustris, Gavialis gangeticus, Varanus bengalensis and Varanus 

flavescens, were v~ry rarely found in this area, according to the same, people. 
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Table 36 Herpetofauna of wetlands of KTWR and its surroundings. 

Scientific name Common Local name Local 

Family 
name status 

Rahidae Hoplobatrachus crassus Jerdon's bull Sandhe bhyaguto Commonly 
(J erdon, 1853) frog found 

Rapidae Hoplobatrachus tigeTinus Indian bull frog Singare baghe .. 
· (Daudin, 1802) bhyaguto 

Rahidae Euphlyct/s cyanophlyctis Skittering frog Ahale bhyaguto . .. 
(Schneider, 1799i(Fig, 121) 

Ranidae Eimnonectes teraiensis · Terai cricket Madhese kithre " 
(Dubois, 1984) frog bhvamto. 

Ranidae Sphaerotheca breviceps Indian Bharati Khopilte Rarely 
(Schneider, 1799) (Fig. 122) burrowing 'bhyaguto. found . 

frog. 
Rhacophoridae Polypedates taenia/us Terai tree frog Madhese singare .. 

(Boulenger, 1906) rukh bhvaguto 
Bufonidae Bufo melanoslictus Common Asian Khasre bhyaguto .. 

· (Schneider, 1799) (Fig. 123) toad 
Bufonidae Bufo stomat/cus (Lutken, Marbled toad Khasre bhyguto .. 

1862) (Fig. 124) 
Agamidae Ca/otes versicolor Common · Bagaiche Commonly 

(Daudin,1802) garden lizard chbeparo found 
Varanidae Varanus bengalens/s Bengal monitor Bhaise gohoro Very rarely 

(Daudip, 1802) found . 
Varanidae Varanus jlavescens ( Yellow Sungohoro " 

Hardwicke and Gray', 1827) monitor 
Colubridae Xenochrophis pis~ator . Checkered keel Kothe dhodia Commonly 

(Schneider, 1799) backwater sarpa found 
snake 

Colubridae Amphiesma stolatum Buff-striped Harara sarpa .. 
(Linnaeus,l758) keelback 

Elapidae . BungarusfasC/atus Banded krait Pate gana guwali .. 
· (Schneider, 1801) saroa 

Elapidae Bungarus caeru/eus Common Karet .. 
. (Schneider,l801) Indian krait 

Elapidae Naja naja (Linnaeus,l758) Spectacled Go man Very rarely 
cobra found 

Boidae Python molurus molw'us Asiatic rock Ajingar. .. 
cLinnaeus,l758) python 

Testudinidae lndotestudo e/ongata (Blyth Elongated Kubadi kachbuwa Rarely 
• 1853) tortoise found 

Gavialidae Gavialis gangeticus Gharial Lamo thutune Very rarely 
(Gmelin, 1789) go hi. found 

Crocodylidae Crocodylus palustris Mugger Magar gohi .. 
' 

(Lesson,l831) . crocodile 
Trionychidae Aspideretes hurum Indian Naram khabate Rarely 

(Gray,l831) (Fig. 125) peacock soft kachbuwa found 
· shell turtle 

Trionychidae Lissemys punctata Indian flapshell Putali kachbuwa .. 
(Webb,l98Q)_(Fig. 126) turtle 

Bataguridae Pangshura jlaviventer . Yellow-bellied Pahelo bhude " 
· (Gunther,l864) tent turtle. dhuri kachbuwa 
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Plate 10 

Explanation· of figures 

Fig. 121.shows the frog Euphlyctis cyanophlyctis (Schneider,l799) 

Fig.122. shows the frogSphaerotheca breviceps (Schneider,1799) 

Fig.l23. shows the toad Bufo melanostictus (Schneider,l799) 

Fig. 124. shows the .toad Bufo sto~aticus (Lutken; 1862) 

Fig.l25. shows the turtle Aspideretes hurum (Gray, 1831) 

Fig. 126. shows the turtle Lissemys punctata(Webb,!980) 
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Aves: 
A total of 100 species of water birds (Figs.127-134) belongirig to 61 genera and 19 

families were recorded (Table 3 7). It consisted 45 winter visitors, 4 summer visitors, 

15 occasional visitors and 36 residents. The resident birds were observed throughout 

the year . 

. Table 37 Aves of wetlands ofKTWR and its surroundings. 

S.No. Family I Scientific name Common name Local status 
Familv-Anatidae 

I Anas crecca (Linnaeus) Common· Teal Winter visitor 
2 An as acuta (Linnaeus) Pintail " 
3 Anas penelope (Linnaeus) Eurasian Wigeon " 
4 Anas platyrhynchos (Linnaeus) Mallard " 

5 Anas poecilorhyncha Spot billed Duck " 
(Linnaeus) 

6 An as strepera (Linnaeus) Gadwall " 
7 Anasfalcata (Georgi) Falcated Teal " 
8 Anas querquedula 0 innaeus) Garganey " 
9 Anas c/ypeata (Linnaeus) Shoveler " 
10 Sarkidiornis inelanotos (Pennat) Comb Duck Resident 
II Dendrocygnajavanica Lesser whistling Teal (Fig. 127) " 

(Horsfield) (Fig. 127) 
12 Nettapus coromandelianus Cotton Teal (Fig. 128) " 

(Gmelin) (Fig. 128) 
13 Anser indicus (Latham) Bar headed Goose " 
14 Anser anser (Linnaeus} Greylag Goose " 
15 Tadorna tadorna (Linnaeus) Common Shelduck (Eurasian Occasional 

Shelduc!Q_ 
16 Tadornaferruginea (Pallas) Ruddy Shelduck (Braluniny Duck) Winter visitor 

(Fig. 129) (Fig. 129) . 
17 Clangula hyemalis (Linnaeus) Long tailed Duck Occasional 
18 Aythyaferina (Linnaeus) Common Pochard Winter visitor 

Avtlwa baeri (Radde)_ Baer's p2chrd or Eastern White eye " 
19 Aythya nyroca (Guldenstadt) White-eyed Pochards (Ferruginous " 

duck) 
20 Aythyafuligula (Linnaeus) Tuft Pochard " 
21 Netta rufina (Pallas) Red crested Pochard " 
22 Mer gus merganser (Linnaeus) Common Merganser or Goosander " 

23' Mergus albellus (Linnaeus) ·Smew Occasional 
Family- Podicipedidae 

24 Podiceps ruticollis Pallas) Little Grebe Common 
25 Podiceps cristatus innaeus) Great-Crested Grebe Winter visitor 
26 Podiceps caspicus Brehm) Black-necked Grebe " 

Familv-Ciconiidae 
27 Xenorhynchus asiaticus Blacked-necked Stork Resident 

(Lethlillt)' 
28 Leptoptilos Javanicus Lesser Adjutant Stork (Fig. 130) " 

cHorsfield) (Fig. 130) 
29 Ciconia nigra (Linnaeus) Black Stork Winter visitor 
30 Ciconia episcopus (Boddaert) White- necked Stork(Woolly . Resident 
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necked Stork) 
31 Anastomus oscitans (Boddaert) Open-billed Stork (Fig. 13 I) .. 

(Fig. 131) 
Family-Laridae 

32 Larus brunnicephalus (Jerdon) Brown headed Gull Winter visitor 
33 Larus ichthyaetus (Pallas) Great Black-headed Gull .. 
34 Sterna acuticauda (Gray) Black-bellied Tern Resident 
35 Sterna aurantia (J.E. Gray) River Tern .. 
36 Sterna a/bifrons (Pallas) Little Tern Summer visitor 
37 Sterna hirundo (Linnaeus) Common Tern Winter visitor 
38 Chlidonias hybrida (Pallasl Whiskered Tern .. 

Family-Ardeidae 
39 Egretta garzetta (Linnaeus) Little egret Resident 
40 Egretta intermedia (Wagler) Intermediate Egret .. 
41 Egret/a alba (Linnaeus) Large Egret .. 
42 Bul:rulcJ.lS ibis.(Linnaeus) Cattle Egret .. 
43 Nycticorax nycticorax Night Heron .. 

. (Linnaeus) 
44 Ardeola grayii (Sykes) Pond Heron " 
45 Ardeapurpurea(Lll1naeus) Purple Heron .. 
46 Ardea cinerea (Lll1naeus) (Fig. Grey Heron (Fig. 132) .. 

132) 
47 lxobrychus cinnamomeus Chestnut Bitt em Summer visitor 

(Gmelin) 
Family- Rallidae 

48 Gallinula chloropus(Linnaeus) Indian Gallinule (Indian Morehen) Winter visitor 
49 Porphyria porphyria (Linnaeus) Purple Gallinule or Purple .. 

Moorehen 
50 Fulica atra (Lll1naeus) Coot " 
51 Amaurornis phoenicurus White breasted Waterhen Resident 

(Pennant) . 
52 Rallus aauaticus. (Blyth)_ Water Rail Winter visitor 

Family-T breskiornithidae 
53 Threskiornis melanocepha/a White Ibis Resident 

(Letham) 
54 Pseudibis papillosa Black Ibis .. 

(Temminck} 
55 Plegadis fa/cine/Ius (Linnaeus) Glossy Ibis Occasional 
56 Platalea leucorodia (Linnaeus) Eurasian Spoonbill Winter visitor 

Family-Pbalacrocoracidae 
57 Pha/acrocorax niger (Vieillot) Little Cormorant Resident 
58 Phalacrocorax carbo Large Cormorant (Fig. 133) Winter visitor 

(Linnaeus) (Fig. 133) 
59 Anhinga rufa (Daudan) Darter Resident 

Family-Pelecanidae 
60 Pelicanus philippensis (Gmelin) Spot-billed Pelican Occasional 

Family-Jacanidae 
61 Metopidius indicus (Latham) Bronze-winged Jacana Resident 
62 Hydrophasianus chirurgus Pheasant-tailed Jacana Summer visitor 

(Sc~oli) 

Family-Cbaradriidae 
63 Tringa tetanus (Linnaeus) Common Redshank Winter visitor 
64 TrinRa ochropus (Linnaeus) Green Sandpiper .. 
65 Tringa Stagnatilis (Bechstein) Marsh Sandpiper Occasional 
66 Numenius arquata (Linnaeus) Curlew .. 
67 Calidris a/pinus (Linnaeusl Dun lin Winter visitor 
68 Calidris temminckii (Leisler) Temminck's Stint .. 
69 Calidris minuta (Leisler}_ Little Stint .. 
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70 Philomachus pugnax _ Ruff and Reeve Occasional 
(LinnaeuS) 

71 Gallinazo zallinazo (Linnaeus) Common Snipe Winter visitor 
72 Pluvialis sauatarola (Linnaeus) Grey Plover Occasional 
73 Pluvialis dominica Pacific Golden Plover Winter visitor 

(P,L.S.Muller) 
74 Charadrius alexandrinus Keritish Plover (Snowy plover) .. 

(Linnaeus) 
75 Charadr/us dub/us (Scopoli)_ Little rin_g_ed Plover .. 
76 Vanel/us cinereus (Blyth) Grey-headed Lapwing .. 
77 Vanellus vane/Ius (Linnaeus) Eurasian Lapwing or Northern Winter visitor 

Lapwing 
78 Vane/Ius indicus (Boddaert) Red wattled Lapwing .. 

Familv-Recurvirostridae 
79 Recurvirostra avosella Avocet OccaSional 

(Linnaeus_l 
Family-Burhinidae 

80 Esacus maznirostris (Vieillot) Great Thick Knee or Stone Plover Resident 
81 Burhinus oedicnemus Eurasian Thick Knee (Stone .. 

CLiimaeus) Curlew) 
Family-Pelecanidae 

82 Pelecanus philippensis Spot· billed Pelican Occasional 
(Gmelin) 
Family-Glareolidae 

83 Glareola lactea (Temminck) . Small Pratincole Summer visitor 
84 Cursor/us coromandelicus Indian Courser Occasional· 

(Gmelin) 
Family-Grnidae 

85 Grus grus (Linnaeus) Common Crane Occasional 
86 Grus antigone (l inneaus) Sarus ·Crane .. 
87 Anthrovoides .virzo (l innaeus) Demoiselle Crane .. 

Family-Aicedinidae 
88 Ceryle rudis {Linnaeus) Small Pied Kingfisher Resident 
89 Ceryle lugubris (Temminck) Large Pied Kingfisher or Crested .. 

Kin@sher 
90 Alcedo meninting (Horsfield) Blue eared Kingfisher .. 
91 Alcedo at/his (Linnaeus) Eurasian Kingfisher .. 
92 Halcyon coromanda (Letham) Ruddy Kingfisher .. 
93' Halcyon smyrnensis (Linnaeus) · White breasted Kingfisher (Fig. .. 

(Fig. 134) 134) 
94 Pelargopsis capensis Stork-billed Kingfisher .. 

(Linnaeus) 
Family-Rostratulidae . 

95 Rostratula benghalensis Painted Snipe Resident 
(Linnaeus) 
Familv-Motacillidae 

96 Anthus svinoletta (l innaeus) Water Pipit Winter visitor 
97 .Motacilla tlRYa(Linnaeus Yellow Wagtail .. 
98 Motacil/a alba (Linnaeus Pied Wagtail(White Wagtail) .. 
99 Motacil/a citreola (Pallas Yellow-headed Wagtail .. 
100 Motacil/a maderaspatensis Large Pied Wagtail Resident 

(Gmelin) 
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Plate 11 

E~planation .of figures 

Fig. 127. shows a flock of flying Lesser Whistling Teal (Dendrocygna 
· javanica) 

Fig.l28. shows a flock of swimming Cotton Teal (Nettapus 
Coromandelianus) · 

Fig.l29. shows a Brahminy Duck (Tadornaferruginea) 

Fig.l30. shows a Lesser Adjutant Stork (Leptoptilos Javanicus) 

Fig.l31. shows a flying Open-billed Stork (Anastomus oscitans) 

Fig.l32. shows a Gray Herone (Ardea cinerea) at marshy land. 

Fig.l33. shows a flock of Large Cormrant (Phalacrocorax carbo) 

Fig. 134. shows a White breasted Kingfisher (Halcyon smyrnensis) 
' 





Mammals 
Altogether 21 species of mammals belonging to 19 genera and 13 families were fmmd 

during the study. period. Among these 3 occurred commonly, II rarely and 7 

occasionally at local level (Table 3 8). 

Table 38 Mammals of KTWR and its surroundings. 

Family Scientific Name Common name Local status 

Bovidae Bubalus bubalis Wild Water Buffalo Commonly found 
(Linnaeus) 

Platanistidae Platanista gangetica. Gangetic Dolphin Rarely found 
(Roxburclil 

Pteropodidae Pteropus giganteus 
(Brunnich) 

Indian Flying Fox Commonly found 

Cercopithecidae Macaca mulatta Rhesus Macaque CQnimQnly fQund 
(Zinunermann) 

Cercopithecidae Semnopithecus entel/us Hanuman Langur Rarely fmihd 
(Dufrense) 

Sciuridae Ratufa bicolor Black Giant Squirrel Occasionally found 
(Sparrman) 

Sciuridae Funambulus pa/marum Three striped Palm Rarely found 
(Linnaeus) Squirrel 

Sciuridae Funambulus pennantii Five striped Palm Rafely found 
(Wroughton)- Squirrel 

Cervidae Axix axix (Erxleben) Spotted Deer Rarely found 
Cervidae Axis porcinus Hog Deer Rarely found · 

(Zimmermann) 
Cervidae Muntiacus muntjak Barking Deer Rarely found 

(Zinunermann) 
Mustelidae Lutra /utra (Hodgson) Common Otter Occasionally found 

(Eurasian Otter) 
Milstelidae Lutrogale perspicillata Smooth coated Otter Occasionally found 

(Geoffery) 
Felidae Felis chaus Jungale Cat Rarely found 

(Gudenstaedt) 
Felidae Prionailurus viverrinus Fishing Cat Occasionally found 

(Bennett) 
Elephantidae Elepha9 maximus Asiatic Elephant Occasionally found 

(Linnaeus) 
Canidae Canis aureus (Linnaeus) Golden Jackel Occasionally found 
Canidae Vulpes bengal ens is· Indian Fox OccaSionally found 

(Shaw) 
Suidae Sus scrofa (Wagner) Wild Boar Rarely found 
Leporidae Lepus nigrico/lis Indian Hare Rarely found . - " .(Cuviers) 
Herpestidae · · Herpestes edwardsii Indian Grey Mongoose Rarely found 

.(Geoffery) 
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