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Abstract: Water samples from perennial natural Ghazi Shah and Kai springs located in Dadu district were collected for physico-
chemical and biclogical analysis. Ghazi Shah spring indicated water temperature 38°C, conductivity and total dissolved solid
of 1000 ys/cm and 856 mg/L similarly Kai spring indicated temperature 35°C, conductivity and total dissolved sclids 680 us/cm
and 6566 mg/L respectively. However some smell of hydrogen sulphide (H.S] was observed from where Kai water, when it was
oozing out. Algal flora {Cyanophyta) was dominant from where the water was coming out. In the channel down the flow Chara
zeylanica, Chara vulgaris and some fish species Puntius ticto and Aplocheilus panchax were identified. The water quality is
suitable for agricultural and fisheries development and as a source for drinking after about 2 km of travel.
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Introduction

The natural vvater resources are important within dry, arid
mountainous ranges. A few studies are reported on physico-
chemical and biclogical life indicated in springs of Pub and Lakki
hills of Khirthar mountainous range of Dadu district (Leghari et al.,
1995; Leghari et al., 1983; Khuhawar et al., 1986).

Ghazi Shah spring is located at sheet No 36N/7 Latitude 26.27°.
Longitude 67.3° about 32 km south wvest of Johi tovwn, 4 km
from village Ghazi Shah upon the hill of Khirthar mountain range
at about 600 feet above sea level. Kai spring is located in sheet No.
356 N/12, Latitude 26.95° and Longitude 76.42° near village Kai,
about 40 km west of Sehwwan and 25 km from Janghara village.
Lieutenant Maclagen described Ghazi Shah spring as a hot spring
at a considerable elevation {1844]). Panhwvar {1988) has described
the location of the Ghazi Shah and Kai spring and Abu Bakr {1965}
has listed both the springs among thermal springs of Pakistan. The
water of the springs is used for the irrigation of about 260 to 300
acres of land and as a source of drinking vvater in the region. A
number of natural springs are reported from district Dadu and
Karachi area (Beg et al., 1984; Khan and Husaini, 1987; Zahid
1989; Leghari et al., 2001; Jahangir et al., 2001). The present work
examines the water quality and the biclogical life inhabiting in the
water body.

Materials and Methods

The Ghazi Shah spring oozes out on the hill from the creck at the
foot of the another ridge of the hills with opening of about 7.5
feet wide and 9 feet height with water depth of 1.5 feet. The
water flovws in the form of channel for about 1 km and then falls
down the hill in a slopes. The water collected down is carried away
in the form of channels for the agricultural lands. Kai springs
oozes out from well type opening of area 20 x 26 feet® with water
depth of about 6 to 8 feet. The water cozes out with a large
number of bubbles from its bottom. The water is carried from the
spring in the artificial channel to the agricultural lands. A smell of
hydrogen sulphide was observed from the point where the water
wvvas oozing out. However as the vvater traveled along the channel,
no smell of hydrogen sulphide (H;S) was observed after about %
km. The water samples one each from where the water cozes out
was collected from both the springs and one samples down the
hill, before Ghazi Shah shrine wvas collected from Ghazi Shah
spring. The water samples were collected within depth 3-9 inches
from the surface of water during 2000. Samples of 1.5 L was
transferred to clear plastic bottle. The temperature of the water
and air, conductivity salinity and total dissolved solids (TDS) by
WTW 320 conductivity bridge were measured at the site, pH was
evaluated wvith Orion 420 pH meter. The dissolved oxygen was
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determined by Wrinkler method, chloride, alkalinity and hardness
wvere determined by titration with standard silver nitrate,
hydrachloric acid and EDTA respectively (APHA, 1981). Nitrate
nitrocgen, phosphate-phosphorous and  silicate-silica wvvere
determined by using spectrophotmeter. Nitrate was determined
by brucine sulphate methed. Orthophosphate was determined by
reducing phosphomolybic acid formed with ascorbic acid to
molybdenum blue. Sodium potassium, calcium and magnesium
were determined by air-acetylene flame using Varian Spectr AA-20
spectrophotometer. The analysis vwas carried out in triplicate with
integration time 3 sec and delay time 3 sec. The water discharge
vvas calculated using the following relation.

Q=axv

where Q = quantity of water a = area of the water body (B x DJ
& V' = velocity of flowing vvater {S/T]

Q = {BxD} x (57Th

Where Q quantity of water, B breath, D= depth, S
specified distance in drains and T = time taken for the water for
specified distance (Khurmi, 1978]. All the biological samples were
collected by plankton net # 25 gm, hand nets and by hand picking
methods and preserved in 3 % commercial formaldehyde and
identified wvith help of taxonomic keys of Prescott (1962),
Desikachary (1961] for the algae and higher aquatic plant
{Angiospermic) {Cook, 1998) and for fishes (Mirza, 1990].

Results and Discussion

The results of chemical analysis indicate a good water quality for
the irrigation wvith electrical conductivity and TDS of 865 ys/cm
and 5654 mg/L for Kai spring and 728-1024 us/cm and 466-680
mg/L for Ghazi Shah spring respectively (Table 1) MWHO, 1984].
The water temperature from where the water oozes out from the
springs Kai and Ghazi Shah vvere 35-38.2°C as compared to air
temperature of 30-32°C respectively. The water of both springs
vvas transparent and did not have any visible turbidity. The pH of
the springs was observed slightly alkaline within acceptable limit
with 8.2 for Kai and 7.14-7.2 for Ghazi Shah. The hardness
alkalinity and chloride were observed 270 mg/L as CaCO..
125mg/L as CaCO3 and 106 mg/L for Kai spring and 222-360
mg/L, 86-318 mg/L and 80 -160 mg/L for Ghazi Shah spring
respectively. Orthophsophate was observed below the detection
limit but total acid hydrolyzable phosphate phosphorous was
observed 0.21 mg/L in Kai spring. The metal ions sodium
potassium calcium and magnesium from where the water oozes
out indicated Na> Ca>Mg>= K for Kai spring and Ca>Na> Mg:>K
for Ghazi Shah spring.
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Table 1:  Water analysis physico-chemical analysis of natural springs of Kai and Ghazi Shah district Dadu, Sindh.

Parameters F.ai spring Ghazi Shah Ghazi Shah wvillage
| Spring |l 1l Chanrel

Termp. OF air in °C 38 42 42

Temp. OFf water in °C 35 38.2 27.2

Transparency in inches Transparent Transparent Transparent

pH 820 74 728

Conductivity in gsfom =]s1e] 1064 456

Salinity in g/L 010 0.20 010

TDS inmgll bb4 G580 370

Hardress in mgll 270 360 222

Malkalinity in mgll 125 318 85

Chloride in mg/L 108 180 80

COD inmglL - G4 Absent

Orthophsphate in mgil Absent Absent Absent

Total acid hywdrohyzable 0.21 Absent Absent

Phosphate in mgil

Mitrate in mgil 1.40 - -

Silica in mg/L B - -

Ma in mgll B2 b4 50

K inmgiL 8 13.6 10.70

CainrmglL 37 21 45

Mg in mgl 21 52 45

Sampling stations
I. Kai spring district Dadu.

II. Ghazi Shah natural spring on the hill (Bhil) of mountain behind Ghazi Shah Taluka Johi.
. Ghazi Shah spring drain. Samples collected from out side of village Ghazi Shah 2-3 km awway from the source.

Plae 1:
district Dadu, Sindh, Pakistan
1. Holopedium irregularis lager
23 Chrocous minutus (Kutz) Mag.
4. Chroococcus furgidus v, maximus Myg.
5. Chrococas gigenteus West and W,
g, Chroococcus sp.
7. Chrooccocc us Indic us
B&5. Chroococeus finmne ticus lemm
10. Unknown fungal spores.
11. Gomphospheeria sponineg Kutz
12 & 17. Qsciffetons prnceps Wauch,
13 Oscifiatona minime Gicklhorn
14 Bpiruing labyrinthiforms Gom .
15. Phormidivm sutumnele (Ag) Goment
14. Spiruing gigantes Schmidle
18 Lyngbve hieromsmusii lemm.
19, Phormidium of. foveolarum Montagre) Gom .
20, FPhormidium sp.
21. Anabsene sp.
22. Microcoisus facusiris (Rab) Farlows
23 Lyngbve hieromyrusii Lemm
24. Osciiiatons nigra Wauch

Figs. 1-22: Flora and fauna of Ghazi Shah and Kai springs of
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Plate 2, Figs. 2B-31: Flora and Fauna of Ghazi (Gajil Shah and
Kai springs of district Dadu, Sindh, Pakistan

25, Cosrmarium bipuncratum Borge
28. Scenedesmus bijuges (Trup) Lag
27. Chigrococoum humicola (Maeg. )
28, Pleurosigma cf-salinarum Grun.
29, Fleurosigma glongatum WW. Sm.
30. Chara zevlanice

31. Spirogyra sp.

Ghazi Shah and Kai springs on the basis of vwater temperature 35-
38°C may be classified as euthermal springs OWouk, 1523) at
source. In the Kai spring at the source a presence of H;S vwas
observed. There are Cyanophyta species dominant at the source
in which Lyngbya majuscula, Lyngbys serugineocoeerulea (Kutz)
Gom, Lyngbye martensigna, Osciligtorie princeps, Oscillatora
limesa, Oscillatoria tenws, Chroococou sturgidus war, Maxmus,
Chroococcous minor, Aphanccapsa sp. and Microcystis viridis (Plate
1, Figs. 1-24, Pl. 3, Figs. 32-45) and Microspora amoena,
Fhizoclonivm  Wereghsphicurm are found at the source and
Spirogyre  sp.  Mougeoria sp,  Stigeoclonium  stagnatile,
Cladopheopra glomerata and Microceleus lacustrs, Fhormidium sp.
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Figs. 32-45: Flora and fauna of Ghazi(Gajil Shah and Kai

springs of district Dadu, Sindh, Pakistan

Holopedia irregularis lag.

Chrococeus turgidus V. meximus Nygaard
Microcvstis wiridis (A Br.) Lem
Aphenocepse montans Carmer
Micropyvstis sp.

Phormidivm sp.

Fungal spore.

Oscillatons sp.

Osciliatoria imosa (Roth) Ag.
Oscilfatona profifice Gomant.
Oscillatons sp.

Oscifiatons fenuis Ag.

Lyngbva seruginec-caerules (Kutz) Gm
Lyngbye majuscula Harw.

Figs. 46-47: Flora and fauna of Ghazi (Gaji) Shabh and Kai
of district Dadu, Sindh, Pakistan 45 & 47

springs
Erovioneme coectile Mont
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Plate &: Figs. 48-58: Flora and fauna of Ghazi (3aji) Shah and Kai
springs of district Dadu, Sindh, Pakistan

48, Chara vulgaris

45, Stigeoclonivm subsecundum Kutz.

5o, Qe oogonium epiphy tice

B1. Pediastrum simplex

52 Seenedesmus arcuetus Lemnm.

53 Closterium leibleiniiKutz.

b4, Cosmarivm giobosum B uhbln var. Minus Hansg.

bE, Cosmerivm moniiforme Trp.

hE, Cosmarium sp.

57. Cosmarivm granatum Breb.

ha, Cosmarium sp.

wwere found present on the side of the wvwater channel (Plate 2. Figs.
25-31). As vvater flove, the oxygen dissolves with the loss of HaS.
At the middle of the channel Chara zeylenica. Chara vuigans,
Soytonemsa coatile (Flate 4. Figs. 38, 39 &42) and Finger Lings of
Punrtius ticte and Apfochelius panchax were ohserved.

Ghazi Shah spring floww in the form of channel for 4-5 km before
it is wused for agricultural purposes on the way Spiregyra
rhizobrachialis, Spirogyra sp. Mougeotia sp. Cosmarium sp.
Clesterivm leibleinii, Scendesmus ercuatus, Pediestrum simplex is
found growwing together with Chars zewanica, Chara vulgans,
{Plate 2, Figs. 25-31, Pl. 4. Figs. 46-47, Pl. &, Figs. 48-68).
Patomegeton pectinatus, Potomeogeton sp. Scrispus

sp. Hyarillea wertcillete as submerged species and Typha
domingensis and Phragmite communis were found present as
emergent which provides shelter to finger lings. A similar
observation of flora and fauna wwere recorded from Lakki hot
spring (Leghari 8t &/, 1883; Khuhawwar gt &/, 158a)

The wrater quality analysis indicated as acceptable source for
irmgation and fisheries. The wwater contents indicate natural grovvth
of algal flora as could be expected for fresh wvwater reservair.
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