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REPORT ON DRILLING ACTIVITIES IN THE 
THAR DESERT, SINDH PROVINCE, PAKISTAN

by

Roger E. Thomas and others 

ABSTRACT

Coal test drilling in the Thar Desert of southeast Pakistan was conducted as 

part of the Coal Exploration and Assessment Program (COALREAP) involving the United 

States Agency for International Development (USAID), the Geological Survey of 

Pakistan (GSP), and the U.S. Geological Survey. Drilling was performed in the Thar 

Desert, or Great Indian Desert, approximately 175 km northeast of Karachi. Twenty- 

five exploration holes were drilled between January 1992 and May 1994. Drill core 

was described by geologists of the Pakistan Geological Survey and coal samples were 

analyzed in both the United States and Pakistan. U.S. Geological Survey geologists 

offered technical assistance, trained GSP personnel, and managed the drilling program 

according to an agreement with USAID under the Energy Planning and Development 

Project.

Drilling was performed by the Geological Survey of Pakistan. During drilling, 

the first 50 m was rotary drilled and cuttings collected every 2 m for examination. 

Average depth for all coal beds is 214 m with a total average thickness of 10 m of 

coal per drill hole. Core was described, boxed, and stored at the Geological Survey 

of Pakistan core library at Sonda, near Hyderabad. Approximately 6,412 m of 

Paleocene to Eocene rock was drilled of which 3,990 m was cored and 1,113 m was 

rotary drilled.

There was 1,309 m of core loss. Geophysical logging of each drill

hole permitted detailed thicknesses of coal to be determined. Analysis of the coal 

indicated a rank of lignite B with an as-received heating value over 5,000 Btu.



This report presents data collected at the drill sites and should be used in 

conjunction with the published interpretive report (Fassett and Durrani, 1994) and 

the USGS Open-File Report 94-167, which contains analysis of the coal samples. 

Tables provide quick reference to numeric data and results. Detailed index maps and 

specific data, for each drill hole are included. This report covers drill holes TP-5 

to TP-31. Drill holes TP-16, 17, 21, 26, 27, and 29 were planned but not drilled due 

to time restraints and (or) a determination that those drill sites were not needed 

to effectively delineate the coal deposit. The basic data for drill holes TP-1 

through TP-4 are included in SanFilipo and others, 1994 however, some data for these 

drill holes are included for consistency.



Introduction

The Thar Desert is located in western India and southeastern 

Pakistan and covers an area approximately 77,220 mi 2 (fig. 1) . The 

Pakistan portion of the Thar Desert and the area test drilled for 

coal lies between 24o30' and 25o40' north latitude, and between 

7Qo50' and 69o50' east longitude, and covers 154 topographic sheets 

at 1:50,000 scale or approximately 9,100 km2 (fig. 2). The 

northern extension of the Thar Desert terminates in the Punjab 

Province near Bahawaipur. For this report, the drilling boundary 

is marked by the village of Umarkot, the Mirpur Khas-Khokhropar 

Branch Railroad, and the Indian border. The eastern boundary of 

the drilled area is near and parallels the Pakistan-Indian boarder. 

In Pakistan, the western edge of the desert is a sharp line between 

the desert and the cultivated areas of the Indus flood plain. The 

southern boundary of the desert is the Rann of Kutch (fig. 2), an 

intermittently flooded low area of the Arabian Sea.

Access to the desert is limited to a few restricted check 

points. Deep-rutted sand and silt roads require specially equipped 

trucks or jeeps. The large sand dunes, which attain heights of 150 

m, are dangerous to cross due to the soft, loose sand and frequent 

wind storms. Shifting winds frequently create deflation surfaces 

in the interdune areas leaving a hard lithosol devoid of any sand 

or vegetation. Most of the larger dunes are semi-stabilized by low- 

lying, thorny shrubs (acacia) and a few small trees. Distance 

between the large, transverse sand dunes vary from ^ km to 1 km.
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Campsites were established in the interdune areas, away from 

villages, but accessible by jeep or truck. Predetermined locations 

of drill sites were established early in the program according to 

a grid system, however, some drill sites had to be relocated due to 

sand dunes and/or villages.

Geologists lived at the drill site along with the drillers, 

cooks, and aides. Supplies were brought every few days. However, 

the biggest problem was water. Distance to water wells increased 

as the drilling program proceeded further north. Besides the usual 

problem with snakes, scorpions, and flying insects, sudden 

sandstorms made visibility difficult.

Mean annual rainfall is less than 100 mm with temperatures 

reaching 45oc (113OF) in the shade. Winds are predominantly from 

the north during the winter months and from the south (seaward to 

landward) in the summer (Kureshy, 1986).

Purpose of Report

This report is in partial fulfillment of the U.S. Geological 

Survey (USGS) agreement with the United States Agency for 

International Development (USAID) to make available data obtained 

during the drilling program in Thar. The report is not intended as 

an interpretive summary. For a more complete discussion refer to 

Fassett and Durrani, 1994. This report also contains geophysical 

logs and analytical data. These data can be examined in detail and 

compared to lithologs for consistency and accuracy. Tables are 

provided for easy identification of drilling parameters, and, as a 

quick reference.



Drill Holes TP-1, TP-2, TP-3. and TP-4

Data for drill holes TP-1 to TP-4 are published separately 

(SanFilipo and others, 1994). Some drilling parameters for those 

holes are included in this report are included for consistency and 

general information . Refer to the following reports for complete 

details on drill holes TP-1 to TP-4.

Results of Exploratory Drilling from January 1992 to 
July 1992, Coal Resource Exploration and Assessment 
Program (COALREAP), Thar Desert, Lakhra South, Indus 
Plain, and adjacent areas, Sindh Province, Pakistan, 
1994, by J.R. SanFilipo, A.H. Khan, S.A. Khan, R.A. 
Khan, and A.A. Shah: U.S. Geological Survey Project 
Report (IR)PK-108.

Coal Resources Exploration & Assessment Program 
Drilling and Related Activities (February 1992 to 
July 1992) Thar Desert, Sindh, Pakistan, by Muhammad 
Ali Tagar, CH. Muhammad Anwar, Ghulam Sarwar Lashari, 
and Adul Rahim Memon, 1992 : Geological Survey of 
Pakistan Information Release 537, Nov. 1992, Part II, 
22 p.
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General Setting

The Thar Desert is a sandy, dry region covering approximately 

200,000 km 2 lying between Pakistan and India (fig. 1). The desert 

extends from 25° to 29o north latitude and from 69° to 73o west 

longitude. In 1947, Lord Mountbatten and Sir Cyril Radcliffe 

created the border between Pakistan and India, mainly based on 

administrative districts (Nyrop, 1984) . Hence, about 30 percent of 

the Thar Desert lies in Pakistan. A little more than 50 percent is 

in the eastern half of Sindh Province. Coal exploration drilling 

was confined to the Thar Parkar District in Sindh Province located



north of the Rann of Kutch (fig. 2). Due to the lack of a reference 

point in the desert, locations of the drill sites was determined by 

using a Magellan GPS (global positioning system) NAV 5000 PRO. 

This is a hand-held satellite receiver which scans up to five 

orbital satellites to a height of 17,678 m. Extreme accuracy can 

be achieved by averaging data received to within 12 meters. 

Besides precise positioning of the drill sites, the GPS instrument 

was used to determine the distances between drill sites and known 

check points. Locations of the drill sites are shown in table 1.

Reference to Interpretive Report

This report and the interpretive report (Fassett and Durrani, 

1994) , fulfills the USGS agreement with USAID to provide the 

geologic data obtained under the USAID funded coal exploration 

program. More definitive and detailed investigations, including 

coal resource estimates, stratigraphy, selected coal analyses, and 

isopach maps showing distribution of coal thickness can be examined 

in the report by Fassett and Durrani, 1994.

Basic Drilling Data

Table 1. Drill hole locations, Thar Desert, 
Sindh Province, Pakistan

A detailed location map is included with each drill hole 

showing the nearest village and access roads. Coordinates in 

degrees of north latitude and degrees east longitude are shown in 

table 1. Topographic sheet index is given in Pakistan numbers (1 

to 12) sequentially decreasing by columns from left to right and 

alphabetically by letters row by row from top to bottom. All 

detailed location maps have a scale of 1:50,000. The main roads 

and a few of the villages can be used as location points.
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Table 1.

DRILL HOLE LOCATIONS, 
THAR DESERT, SINDH PROVINCE, PAKISTAN

Drill 
Hole 
Number

TP-1

TP-2

TP-3

TP-4

TP-5

TP-6

TP-7

TP-8

TP-9

TP-10

TP-11

TP-12

TP-13

TP-14

TP-15

TP-18

TP-19

TP-20

TP-22

TP-23

TP-24

TP-25

TP-28

TP-30

TP-31

Pakistan Longitude 
quadrangle (East) 
(topoaraphic)

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

L/5

L/13

L/5

H/14

L/2

L/10

L/6

L/5

L/5

L/2

L/9

L/5

L/l

K/12

K/8

K/12

K/8

K/4

K/7

K/7

K/ll

K/7

K/7

K/10

K/6

70

70

70

69

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

15

45

22

57

09

34

22

27

15

08

35

22

10

41

27

33

22

07

27

16

34

20

26

33

20

.56'

.21'

.16'

.05'

.19'

.63'

.73'

.69'

.55'

.27'

.49'

.45'

.08'

.72'

.28'

.32'

.70'

.42'

.23'

. 02'

.24'

.57'

.51'

.30'

.58'

Latitude 
(North)

24

24

24

24

24

24

24

24

24

24

24

24

24

25

25

25

25

25

25

25

25

25

25

25

25

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

56

57

44

44

44

44

34

50

50

32

56

56

56

02

02

10

09

09

18

16

03

22

29

34

34

.20'

.42'

.92'

.92'

.88'

.31'

.56'

.33'

.87'

.41'

.35'

.57'

.25'

.74'

.79'

.27'

.62

.58'

.26'

.37'

.91'

.40'

.78'

.05'

.12'

Nearest 
Village

Dhaklo

Lakhrasar

Thare jo Tar

Bhaitan ji veri

Mori j i Dhani

Gorhiar

Matta jo Tar

Vakrio

Maghu Bhit jo

Mithrio

Karnor

Aso j i Dhani

Jiajno ji Dhani

Kumbhe j i Dhani

Waori

Togachi ji Dhani

Akh j i j i Dhani

Karunjhri Bahr

Goth Nandu

Ismail ji Dhani

Khiara Habib

Yusuf j i Dhani

Goth Dhori

Phularbah

Kubri



Table 2. - Drilling Data, Thar Desert, 
Sindh Province, Pakistan

Drill hole numbers showing dates when drilling started 

and ended are given in table 2. Additional information such as 

total depth and depth rotary drilled are given in meters. A brief 

description of the headings used in the various tables is provided 

for clarification, purpose, and information.

The rotary method used a Tricon roller bit either 3 7/8 or 4 

3/4 inches in diameter. Rotary drilling averaged 44m and samples 

were taken every 2m for description. Type HW and NW flush-joint 

casing kept the first 50m of loose sediment out of the drill hole. 

This casing was used with the smaller Tricon roller bit.

Core drilling used a step-type diamond HQ 4 7/8 in. rock 

bit. Conversion to NQ 1 7/8 in. rock bit and rods permitted deeper 

drilling but produced smaller diameter core. All drilling was 

performed using either NQ or HQ size rods and bits. Specifications 

concerning casing, rods, and type drilling bits are included in 

this report under each drill hole description.

Table 3.- Meters of core, and core loss in the cored 
interval, Thar Desert, Sindh Province, Pakistan

Approximately 4,000m of core was drilled for 25 drill holes. 

Lithologies such as siltstone, claystone, sandstone, and coal make 

up the core interval. Results indicate, on the average, 75 percent 

of the cored interval was comprised of core and 25 percent core 

loss. Core loss is an important factor in correlating coal beds. 

Geophysical logging and detailed analysis of the log trace 

frequently can be used to identify the missing lithology.
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Table 2.

BASIC DRILLING DATA THAR DESERT 
SINDH PROVINCE, PAKISTAN

Drill 
Hole 

Number

TP-1

TP-2

TP-3

TP-4

TP-5

TP-6

TP-7

TP-8

TP-9

TP-10

TP-11

TP-12

TP-13

TP-14

TP-15

TP-18

TP-19

TP-20

TP-22

TP-23

TP-24

TP-25

TP-28

TP-30

TP-31

Drilling 
Commenced

02/02/92

03/03/92

04/21/92

05/19/92

10/31/92

10/29/92

10/27/92

12/23/92

12/18/92

12/22/92

01/24/93

01/29/93

01/18/93

01/25/93

03/13/93

03/09/93

05/15/93

03/02/93

04/15/93

^04/25/93

04/05/93

06/29/93

05/01/93

05/16/93

05/17/93

Drilling 
Terminated

02/12/92

03/22/92

05/18/92

07/05/92

11/09/92

11/02/92

12/07/92

01/06/93

12/25/92

01/12/93

02/27/93

02/16/93

01/30/93

02/16/93

04/26/93

04/21/93

06/14/93

03/17/93

04/28/93

05/05/93

05/10/93

07/08/93

05/26/93

05/20/93

05/26/93

Total 
Depth 
(m)

253 .13

196.42

209.57

312.72

273 .58

146.96

245.74

268.30

307.85

267.30

249.02

262.78

300.91

279.32

270.20

288.49

259.69

310.77

283 .92

245.53

224.64

276.33

260.00

162.76

256.13

Elevation 
(m)

78

90

74

20

63

73

45

90

110

26

122

96

73

107

105

150

105

65

104

78

131

114

128

139

90

Meters 
Rotary 
Drilled

54.86

54.86

22.70

12.32

106.68

09.75

13 .71

14 .40

50.29

49.38

49.60

50.35

47.24

45.75

56.21

57.91

62.33

62.48

38.89

35.48

30.48

44.50

34.03

85.34

21.34

10



Table 3
METERS OF CORE, AND CORE LOSS IN THE CORED INTERVAL, 

THAR DESERT, SINDH PROVINCE, PAKISTAN

DRILL 
HOLE

TP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18

19

20

22

23

24

25

28

30

31

Total

Cored Interval 
For Entire Drill Hole

Meters of 
Core in 
Cored 

Interval*

134.15

108.11

131.82

194.96

107.76

116.44

155.56

207.22

190.53

185.74

140.07

191.20

185.31

158.37

137.62

172.34

120.37

230.27

179.40

185.67

121.08

200.08

187.13

54.80

194.62

3, 990.62

Percent 
of Core 
in Cored 
Interval

68

76

71

65

64

85

67

82

74

85

70

90

73

68

64

71

61

93

73

88

62

86

83

71

83

AVE=75

Meters of 
Cored Rock 
Plus Core 

Loss*

198.27

141.56

186.87

300.40

166.90

137.21

232.03

253 .90

257.56

217.92

199.42

212.43

253 .67

233 .57

213 .99

242.47

197.36

248.29

245.03

210.05

194.16

231.83

225.97

77.42

234.79

5,313 .07

Meters 
of 

Core Loss*

64.12

33 .45

55.05

105.44

59.14

20.77

76.47

46.68

67.03

32.18

59.29

21.23

68.36

75.20

76.47

70.13

76.99

18.02

65.63

24.38

73 .08

31.75

38.84

22.62

40.17

1,322.45

Percent 
of 

Core Loss

32

24

29

35

36

15

33

18

26

15

30

10

27

32

36

29

39

7

27

12

38

14

17

29

17

AVE=25

Measurements taken from entire drill hole

Meters of core in cored interval = Total Depth. - Rotary - Coreloss 

Meters of cored rock plus core loss = Total Depth - Rotary Interval 

Meters of core loss in cored interval = Total Depth - Rotary - Core

11



Core loss was due to several factors such as: type lithology 

above and below the coal bed; hydraulic pressure; speed of 

drilling; and, consistency of the coal. Other factors affecting 

core recovery include: skill of the driller; age and specifications 

of the drill rig; type drilling mud; and, overall objective. Core 

loss in the Thar Desert drilling was largely confined to either 

coal or sandstone. Knowledge of the depth at which coal beds 

occurred and slower speeds of drilling for those intervals 

increased core recovery. Coal-bearing rocks commonly consist of 

shale, sandstone or siltstone. Compared with hard-rock 

lithologies, coal-bearing rocks are soft and sometimes friable. 

Thar Desert rocks, at the depths currently drilled, are soft and 

frequently unconsolidated. Friable, unconsolidated sandstone is 

easily flushed out of the drill hole along with coal and 

carbonaceous shale. Certain types of drilling mud can solve the 

problem of core loss in unconsolidated sediments. Core loss can be 

a measure of efficiency of core recovery.

Table 4. - Coal depth, thickness of each coal bed and 
surrounding lithology of each coal bed, 
Thar Desert, Sindh Province, Pakistan

Table 4 depicts coal-bed depth and thickness as recorded by the 

geologist at the drill site. Only coal from TP-5 to TP-31 was 

identified and listed in the table. No interpretation of 

geophysical logs was incorporated into the table. Missing lithology 

is indicated under core loss. Lithology above and below the coal 

bed shows claystone as the most prevalent rock. This material is 

usually sticky, nonbedded and contains small rootlets and rhizomes. 

Detailed descriptions of the lithologies are included with each 

drill hole.
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Table 4
COAL DEPTH, THICKNESS OF EACH COAL BED AND 

SURROUNDING LITHOLOGY OF EACH COAL BED, 
THAR DESERT, SINDH PROVINCE,

PAKISTAN 
(all measurements in meters)

Drill hole TP-5

De
154.71- 
158.18- 
162.40- 
163.15- 
163.85- 
164.OS- 
166.30- 
166.90- 
170.40- 
175.45- 
178.09- 
193.78- 
197.64- 
197.99- 
203.36- 
209.94- 
211.64- 
260.79- 
Average

th
154.84
159.23
163.15
163 .85
164.05
164.35
166 .90
169.55
170.95
177.72
179.09
193.83
197.99
198.09
203.74
210.79
212.01
262 .05
=183.25 Total =

Thickness 
0.13 
1.05 
0.75 
0.70 
0.20 
0.30 
0.60 
2.65 
0.55 
2.27 
1.00 
0.05 
0.35 
0.10 
0.38 
0.85 
0.37 
1.26 
13.56

Lithology
above the

coal
claystone
claystone
claystone
coal
coal
coal
claystone
coal
claystone
claystone
underclay
coreloss
sandstone
coal
claystone
claystone
sandstone
claystone

Lithology
below the

coal
claystone
core loss
coal
coal
coal
claystone
coal
underclay
claystone
underclay
claystone
claystone
bone
siltstone
claystone
claystone
claystone
claystone

Drill hole TP-6

No coal was intercepted in drill hole TP-6

Drill hole TP-7

Depth 
186.98-187.40 
189.09-189.83 
190.93-194.16 
194.83-195.68 
202.99-205.51
214.36-214.56 
215.01-215.26 
221.16-221.36 
223 .27-230.52
235.35-236.60
Average= 207.40

Thickness 
0.42 
0.74 
3.23 
0.85 
2.52
0.20 
0.25 
0.20 
7.25
1.25

Total= 16.91

Lithology 
above the

coal
claystone 
claystone 
claystone 
coreloss 
coreloss
coreloss 
claystone 
claystone 
coreloss
coreloss

Lithology 
below the

coal
claystone 
claystone 
claystone 
claystone 
coreloss
claystone 
coreloss 
coreloss 
coreloss
coreloss
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Table 4.

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE, 
PAKISTAN

(all measurements in meters) 

Drill hole TP-8

De
158.80- 
178.28- 
196.98- 
198.91- 
202.17- 
208.70- 
222.72- 
Average

th
165.68
183.13
197.95
201.80
202.29
209.38
223 .57
=195.22

Thickness 
6.88 
4.85 
0.97 
2.89 
0.12 
0.68 
0.85 

Total= 17.24

Lithology 
above the

coal
coreloss 
claystone 
claystone 
underclay 
underclay 
shale 
sandstone

Lithology 
below the

coal 
shale 
underclay 
underclay 
underclay 
underclay 
siltstone 
coreloss

Drill hole TP-9

133
148
152
156
158
161
167
169
170
171
172
182
184
185
186
195
201
203
205
206
207
208
211
212
224

.37

.44

.60

.43

.97

.07

.36

.16

.86

.81

.21

.69

.74

.01

.84

.13

.50

.30

.22

.35

.65

.60

.80

.44

.09

-133.
-150.
-153 .
-156.
-160.
-161.
-169.
-170.
-171.
-172.
-173.
-183 .
-185.
-186.
-188.
-195.
-203.
-205.
-205.
-206.
-208.
-209.
-212.
-217.
-224.

Average=183

72
64
74
63
02
57
16
06
51
21
56
47
01
84
68
83
30
10
72
45
05
05
44
49
64
.11

0
2
1
0
1
0
1
0
0
0
1
0
0
1
1
0
1
1
0
0
0
0
0
5
0

Total= 27

.35

.20

.14

.20

.05

.50

.80

.90

.65

.40

.35

.78

.27

.83

.84

.70

.80

.80

.50

.10

.40

.45

.64

.05

.55

.25

sandstone
claystone
claystone
claystone
claystone
coreloss
underclay
coal
claystone
claystone
coal
claystone
claystone
coal
coal
claystone
claystone
coal
underclay
coreloss
claystone
underclay
siltstone
coal
sandstone

shale
underclay
coreloss
claystone
coreloss
underclay
coal
claystone
claystone
coal
claystone
claystone
coal
coal
coreloss
claystone
coal
underclay
siltstone
claystone
underclay
claystone
coal
claystone
coreloss
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Table 4.

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

Drill hole TP-10

Depth

178
189
189
193
194
197
201
203
211
215
219
219
221
225
227
230
233
234
236
241
242
243
249

.32

.02

.62

.35

.92

.97

.02

.40

.75

.49

.39

.81

.26

.25

.68

.73

.78

.65

.83

.38

.70

.02

.46

-178.
-189.
-190.
-193.
-196.
-198.
-202.
-205.
-211.
-217.
-219.
-220.
-223.
-227.
-230.
-233.
-234.
-234.
-239.
-241.
-242.
-244.
-249.

47
62
22
50
24
77
57
00
83
02
71
81
25
38
73
78
48
87
43
83
92
42
86

Average= 217.43

233
236
236
238
241
236
236
238
241

.18

.31

.83

.34

.63

.31

.83

.34

.63

-233 .
-236.
-238.
-239.
-242.
-236.
-238.
-239.
-242.

Aver age =2 3 7

78
83
09
23
93
83
09
23
93
.71

Thickness

0
0
0
0
1
0
1
1
0
1
0
1
1
2
3
3
0
0
2
0
0
1
0

Total= 25

0
0
1
0
1
0
1
0
1

Total= 0

.15

.60

.60

.15

.32

.80

.55

.60

.08

.53

.32

.00

.99

.13

.05

.05

.70

.22

.60

.45

.22

.40

.40

.91

Drill hole TP-11

.60

.52

.26

.89

.30

.52

.26

.89

.30

.95

Lithology 
above the 

coal

claystone
claystone
coal
claystone
coreloss
claystone
coal
claystone
coreloss

Lithology
below the

coal_

sandstone
coreloss
coal
claystone
claystone
claystone
claystone
claystone
claystone
coreloss
claystone
claystone
claystone
claystone
coreloss
coal
coal
claystone
claystone
claystone
claystone
coreloss
claystone

sandstone
coal
claystone
coreloss
claystone
claystone
claystone
underclay
claystone
coreloss
claystone
claystone
claystone
coreloss
coal
coal
claystone
claystone
coreloss
claystone
coreloss
claystone
claystone

claystone
coal
claystone
coreloss
coreloss
coal
claystone
coreloss
coreloss
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Table 4.

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

Drill hole TP-12

Depth

201.33-201.36 
201.41-201.42 
201.70-201.73 
202.32-202.38 
214.21-214.58 
221.44-221.51
222.62-224.48 
224.48-224.54
225.80-227.53 
227.53-230.58
230.58-231.20
232.59-233 .49 
235.50-236.67 
236.67-239.72
239.72-242.48
242.77-245.82
245.82-248.46
250.15-250.95 
253 .31-254.33 
256.11-257.20
257.69-258.01 
Average= 229.70

176.81-177.46 
177.66-178.01 
178. 01-178 .46
178.46-178.84
190.20-190.35 
197.86-198.86
198.86-199.21
199.21-199.90
199.90-200.60
200.60-201.30
201.75-202.75 
202.94-203 .94
203.94-204.99
204. 99-205.99

Thickness

0.03 
0.01 
0.03 
0.06 
0.37 
0.07
1.86 
0.09
1.73 
3.05
0.62
0.90 
1.17 
3.05
2.76
3.05
2.64
0.80 
1.02 
1.09
0.32 

Total= 24.72

Drill hole TP-13

0.65 
0.35 
0.45
0.38
0.15 
1.00
0.35
0.69
0.70
0.70
1.00 
1.00
1.05
1.00

Lithe-logy 
above the

coal

claystone 
claystone 
claystone 
claystone 
claystone 
sandstone
claystone 
coal
claystone 
coal
coal
claystone 
claystone 
coal
coal
coreloss
coal
claystone 
claystone 
sandstone
claystone

claystone 
claystone 
coal
coal
claystone 
shale
coal
coal
coal
coal
claystone 
coreloss
coal
coal

Lithology 
below the 

coal

claystone
claystone
claystone
claystone
claystone
claystone
coal
claystone
coal
coal
claystone
coreloss
coal
coal
coreloss
coal
claystone
claystone
coreloss
claystone
claystone

claystone
coal
coal
claystone
coreloss
coal
coal
coal
coal
claystone
coreloss
coal
coal
coal
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Table 4.

205.99- 
206.99- 
209.65- 
212.62- 
227.70- 
235.55- 
244.40- 
Average

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

206.99
207.29
209.70
212.67
228.18
236.10
245.25
202.58

244.88-245.80 
245.80-248.72 
251.89-252.80 
Average 247.52

TP-13 continued

Thickness

1.00 
0.30 
0.05 
0.05 
0.48 
0.55 
0.85 

Total=12.75

Drill hole TP-14

0.92
2.92
0.91

Total= 4.75

Lithology 
above the 

coal

coal
coal
claystone
sandstone
claystone
claystone
claystone

coreloss
coal
coreloss

Lithology 
below the 

coal

coal
claystone
sandstone
sandstone
coreloss
coreloss
claystone

coal
coreloss
claystone

Drill hole TP-15

230.82-231.82 
231.82-232.82 
232.82-233.62 
233.70-234.70 
234.70-235.15 
235.46-236.01 
236.94-237.09 
238.33-239.06 
240.00-240.65 
257.26-257.78 
257.78-258.01 
258.01-258.66 
259.41-259.71 
259.93-261.06 
262.50-263.00 
Average 244.63

1.00 
1.00 
0.80 
1.00 
0.45 
0.55 
0.15 
0.73 
0.65 
0.52 
0.23 
0.65 
0.30 
1.13 
0.50 

Total= 9.66

claystone
coal
coal
coreloss
coal
coreloss
coreloss
claystone
coreloss
coreloss
coal
coal
claystone
claystone
coreloss

coal
coal
coreloss
coal
coreloss
coreloss
claystone
coreloss
claystone
coal
coal
claystone
claystone
coreloss
claystone

230.12-230.72 
230.72-231.27 
Average 230.42

0.60
0.55

Total= 1.15

Drill hole TP-18

sandstone 
coal

coal 
underclay
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Table 4.

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

Drill hole TP-19

Depth

223.18-224.48 
225.63-225.63 
225.80-227.03 
233.88-234.18 
243.27-243 .45 
Average 230.35

Thickness

1.30 
0.05 
1.23 
0.30 
0.18 

Total=3.06

Lithology 
above the 

coal

coreloss
coreloss
claystone
claystone
claystone

Lithology 
below the 

coal

coreloss
claystone
claystone
claystone
sandstone

Drill hole TP-20

244.05-244.45 
257.94-259.44
259.44-260.24 
261.80-262.05 
263 .03-264.03 
264.03-264.58
264.58-264.63 
268 .06-268 .20 
268.20-268.40
268.40-268.55 
285.83-286.08
Average 264.12

0.40 
1.50
0.80 
0.25 
1.00 
0.55
0.05 
0.14 
0.20
0.15 
0.25

Total= 5.29

shale 
coreloss
coal 
claystone 
underclay 
coal
coal 
claystone 
coal
coal 
coreloss

claystone 
coal
underclay 
underclay 
coal 
coal
underclay 
coal 
coal
claystone 
shale

Drill hole TP-22

178.91
178.96
179.61
179.86
180.41
183.10
183.20
184.40
184.50
205.61
206.56
208.25
210.25
211.30
212.20

178.96
179.61
179.66
180.41
180.81
183.20
184.40
184.50
185.25
206.56
206.61
210.25
210.35
211.55
212.45

0.05
0.65
0.05
0.55
0.40
0.10
1.20
0.10
0.75
0.95
0.05
2.00
0.10
0.25
0.25

claystone
coal
coal
claystone
coal
claystone
coal
coal
coal
claystone
coal
claystone
coal
coreloss
coreloss

coal
coal
claystone
coal
coreloss
coal
coal
coal
claystone
coal
claystone
coal
claystone
coreloss
coreloss

18



Table 4.

Depth

216.41-216.46 
216.46-216.51 
231.55-232.80 
233 .98-234.28 
243.13-243.78 
243.78-244.48 
244.48-245.43 
Average 205.31

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

Drill hole 22 continued

Thickness

0.05 
0.05 
1.25 
0.30 
0.65 
0.70 
0.95 

Total= 11.40

Lithology 
above the 

coal

coreloss
coal
claystone
coreloss
claystone
coal
coal

Lithology 
below the 

coal

coal
coreloss
coreloss
claystone
coal
coal
claystone

205.51-205.91 
205.91-206.51 
234.54-235.19 
Average 215.32

Drill hole TP-23

0.40
0.60
0.65

Total= 1.65

claystone
coal
mudstone

coal
coreloss
mudstone

175.87-176.22 
198.93-199.08 
Average 187.40

Drill hole TP-24

0.35
0.15

Total= 0.50

claystone 
sandstone

claystone 
sandstone

Drill hole TP-25

189.03-189.28 
200.22-200.62 
206.38-207.38 
220.85-220.93 
236.15-236.25 
236.25-236.55 
Average 214.81

0.25 
0.40 
1.00 
0.08 
0.10 
0.30 

Total= 2.13

claystone
shale
claystone
shale
sandstone
coal

claystone
shale
claystone
sandstone
coal
claystone
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Table 4.

COAL DEPTH, THICKNESS OF EACH COAL BED AND 
SURROUNDING LITHOLOGY OF EACH COAL BED, 

THAR DESERT, SINDH PROVINCE,
PAKISTAN 

(all measurements in meters)

Drill hole TP-28

	Thickness

193.94-194.54 0.60
205.89-205.99 0.10
212.82-213.30 0.48
213.30-213.72 0.42
214.99-215.19 0.20
215.19-218.24 3.05
218.24-218.34 0.10
219.34-219.79 0.45
221.29-221.34 0.05
241.63-241.80 0.17
Average 215.66 Total= 5.62

Lithology 
above the 
coal

claystone
claystone
claystone
coal
claystone
coal
coal
claystone
claystone
claystone

Lithology 
below the 
coal

claystone
claystone
coal
claystone
coal
coal
claystone
claystone
claystone
claystone

123 .28-123 .93 
131.24-132.11 
Average 127.26

Drill hole TP-30

0.65
0.87

Total= 1.52

claystone 
claystone

underclay 
claystone

217.62-218.12 
239.10-239.67 
239.67-241.97 
243 .32-244.56 
253.26-253.52 
Average 238.59

Drill hole TP-31

0.50 
0.57 
2.30 
1.24 
0.26 

Total= 4.87

mudstone
claystone
coal
claystone
claystone

claystone
coal
coreloss
claystone
sandstone
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Table 5. - Summary of average depth of coal beds and
total coal recovered per drill hole in meters, 
Thar Desert, Sindh Province, Pakistan

Average depth for 120 coal beds penetrated is 213.89 m with an 

average thickness of 9.55m. Total coal recovered is 190.89 m. 

Since coal bed depth occurred below the casing, all coal was cored. 

No rotary samples of coal were taken.

Table 6. - Meters and percent sandstone and claystone 
above the first coal bed, Thar Desert, 
Sindh Province, Pakistan

Meters of total sandstone and claystone or shale above the 

first coal bed are given in table 6 for each drill hole. Percent 

is also shown for each drill hole. Applicability of this data is 

pertinent to mining the coal. Engineers designing mining equipment 

may rely upon what type of overburden lithology must be removed to 

extract the coal. Feasibility studies incorporating geologic 

parameters consistently have proven useful in evaluating coal 

fields.

Averaging the percent sandstone and claystone above the first 

coal bed for all drill holes indicates a greater thickness of 

sandstone. The purpose of the table is not to infer any sequential 

arrangement of lithologies, such as sandstone overlying claystone, 

but to express predominant lithology in each drill hole above the 

first coal bed.

The Thar Desert drilling area has 13 percent more sandstone 

than claystone with the greatest thickness of sandstone in drill 

holes TP-5 and TP-9. Since drilling was performed in the interdune 

areas, dune sand was not considered in the results. The overburden 

lithology characteristically was a combination of sandstone, 

claystone and siltstone.
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Table 5

SUMMARY OF AVERAGE DEPTH OF COAL 
BEDS AND TOTAL COAL RECOVERED

PER DRILL HOLE IN METERS, 
THAR DESERT, SINDH PROVINCE, PAKISTAN

Drill hole number Average depth Total coal 
recovered

TP-5

TP-6

TP-7

TP-8

TP-9

TP-10

TP-11

TP-12

TP-13

TP-14

TP-15

TP-18

TP-19

TP-20

TP-22

TP-23

TP-24

TP-25

TP-28

TP-30

TP-31

183 .25 13.56

No coal intersected

207

195

183

217

237

229

202

247

244

230

230

264

205

215

187

214

215

127

238

.40

.22

.11

.43

.71

.70

.58

.52

.63

.42

.35

.12

.31

.32

.40

.81

.66

.26

.59

16.91

17.24

27.25

25.91

00.95

24.72

12.75

4.75

9.66

1.15

3 .06

5.29

11.40

1.65

0.50

2.13

5.62

1.52

4.87
Average= 213.89 Total= 190.89 
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Table 6 
METERS AND PERCENT SANDSTONE AND CLAYSTONE

ABOVE THE FIRST COAL BED 
THAR DESERT, SINDH PROVINCE, PAKISTAN

DRILL 
HOLE

TP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18

19

20

22

23

24

25

28

30

31

Total

METERS AND PERCENT OF CORE AND ROTARY 
LITHOLOGIES ABOVE THE FIRST COAL BED

Meters 
of Sand 

or 
Sandstone

64.19

105. 03 1

58.43

77.64

103 .71

42. 34 3

72.58

51.73

83.69

81.70

85.98

83 .22

77.28

110.39

100.81

107.17

78.80

62 .42

73.65

84.96

60.13

84.52

78.96

38 .04

78.59

1,782.64

Percent 
Sand 
or 

Sandstone

45

54

43

43

67

29

39

33

63

46

37

39

44

45

44

47

35

26

41

41

35

45

41

31

36

AVE*= 42

Meters 
of Clay, 

Claystone, 
or Shale

37.29

45. 82 2

33.14

28.72

31.97

49. 53 4

43 .83

60.28

16.78

22.94

66.14

64.58

51.67

65.52

45.72

62.95

51.01

102.76

72.45

57.75

43 .16

86.81

82.38

65.03

63.61

1,213.94

Percent 
of Clay, 
Claystone, 
or Shale

26

23

25

16

21

33

23

38

13

13

28

30

29

27

20

27

23

42

41

28

25

46

43

53

29

AVE*=29

1,2,3,4: Denotes unit 
* denotes: Average

thickness measured for entire drill hole
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In drill holes TP-22 and TP-25, sandstone and claystone 

averaged approximately the same percentage. In drill hole TP-6, 

no coal beds were drilled and claystone was the predominant 

lithology.

Table 7. - Meters and percent of minor lithologies 
and core loss above the first coal bed, 
Thar Desert, Sindh Province, Pakistan

Meters of minor lithologies above the first coal bed, such 

as conglomerate, siltstone, and siderite are shown in table 7. 

Meters of core-loss are also shown in addition to depth in meters 

to the first coal bed. On the average, 13 percent of the strata 

above the first coal bed is comprised of minor lithologies. 

Syngenetic siderite (FeCo 3 ) may occur in coal partings and can be 

hazardous to mining equipment. Siltstone is common and occurs as 

thin beds or laminae. Conglomerate has significant stratigraphic 

uses such as paleoenvironmental reconstruction, correlation and 

as marker bed horizons. The conglomerate occurs as multiple beds 

at various depths in some drill holes (tables 7 and 8).

The average percent for minor lithologies and core loss 

for all the drill holes are summarized at the bottom of table 7. 

The averages represent meters of core and rotary drilling to the 

first coal bed. Approximately 13 percent of a total 100 percent 

of the lithology above the first coal bed in every drill hole is 

composed of siderite, conglomerate and (or) siltstone 

combinations. Similarly, 17 percent of the lithology above the 

first coal bed was not recovered and is shown as core loss.

Depth of the first coal bed in meters gives an indication 

of the coal-bearing rocks. On the average, most coal-bearing 

rocks start near 189 m. Drill holes TP-11, 12, 14, 15, 16, 19, 

20, 23, and 31 contain coal-bearing rocks beginning over 200 m.
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Table 7
METERS AND PERCENT OF MINOR LITHOLOGIES, AND CORELOSS, 

ABOVE THE FIRST COAL BED, THAR DESERT, SINDH PROVINCE, PAKISTAN

DRILL 
HOLE

TP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18

19

20

22

23

24

25

28

30

31

Total

METERS AND PERCENT OF CORE/ROTARY LITHOLOGY, 
DEPTH TO THE FIRST COAL BED, AND CORE LOSS 

ABOVE THE FIRST COAL BED

Meters 
of Other 

Lithologies

22.88

15. 52 1

0

15.84

.85

33. 06 3

30.76

28.80

10.36

51.36

20.80

43.78

12.46

13.54

28.29

25.76

38.17

41.65

15.42

44.86

30.26

3.14

17.94

11.03

34.33

541.48

Percent 
of 

Lithology

16

8

0

9

<1

23

17

18

8

29

9

20

7

6

12

11

17

17

9

22

17

2

9

9

16

AVE*=13

Meters 
of 

Core-Loss

19.72

30. 05 2

43 .30

58.71

18.18

22. 03 4

39.81

17.99

22.54

22.32

60.18

22.63

35.40

55.43

55.96

34.24

55.20

37.22

17.39

17.94

42.32

14.56

14.66

9.18

41.09

808.05

Percent 
of 

Core-Loss

13

15

32

32

12

15

21

11

16

12

26

11

20

23

24

15

25

15

10

9

24

7

8

7

19

AVE=17

Depth to 
the First 
Coal Bed 
(Meters)

144.08

NO COAL

134.87

180.91

154.71

NO COAL

186.98

158.80

133 .37

178.32

233.10

214.21

176.81

244 .88

230.82

230.12

223.18

244.05

178.91

205.51

175.87

189.03

193 .94

123 .28

217.62

AVE=189
denotes 
# Meters 
1,2,3,4:

Average
of Other Lithologies include siderite, 
Denotes thickness of unit measured for

conglomerate,
entire drill

siltstone,
hole.
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This information can be used in planning open-pit mine operations 

or calculating volume of overburden for either one drill hole or 

the entire Thar coal field.

Table 8. - Thickness of interdune sand and alluvium, 
depth to Bara Formation, and thickness and 
depth to conglomerate bed(s), Thar Desert, 
Sindh Province, Pakistan

The stratigraphy of the Thar Desert coal field has been 

generalized on figure 3. The upper, approximately 150 m consists 

of recent dune deposits and sub-recent alluvium. This is 

underlain by the Paleocene-Eocene Bara (?) Formation. The Bara 

Formation is underlain by the Precambrian granite which outcrops 

south of the coal field near the Rann of Kutch. See Fassett and 

Durrani, 1994 for a more detailed discussion of the stratigraphy 

of the coal field.

Interdune sand and alluvium covers areas between the 

large ridge-like sand dunes that can attain heights up to 50+ m. 

Thicknesses of the interdune sand and alluvium are given in 

meters (table 8) and include oxidized alluvium and eolian (wind 

blown) deposits. Due to the sparse vegetation, wind is constantly 

shifting and redepositing the sand. Defining the basal contact 

of the interdune sand and alluvium with the top (?) of the Bara 

Formation is conjectural. Sharp delineations between geologic 

contacts are sometimes gradational or missing. Therefore, 

thicknesses of interdune sand and alluvium are not as reliable as 

anticipated. Improved results can be achieved by using the 

average depth of 52 m. for interdune sand and alluvium.

The top (?) of the Bara Formation is given in meters. The 

Bara Formation represents the geologic unit containing the coal- 

bearing rocks. Sequences of sandstone or claystone usually 

overlie the first coal bed and position the top of the Bara
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coal
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PRECAMBRIAN
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0-200? m, Sandstone, siltstone, 
claystone, mudstone, coal, shale 
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unconsolidated and loose in parts.

/UNCONFORMITY ?
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Figure 3. -Generalized stratigraphic section of the 
Thar coal field, Sindh Province, Pakistan.



Table 8
Thickness of interdune sand and alluvium, depth to Bara
Formation, and thickness and depth to conglomerate beds,

Thar Desert, Sindh Province, Pakistan

DRILL 
HOLE 
TP 
(m)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18

19

20

22

23

24

25

28

30

31

THICKNESS 
OF INTER - 

DUNE SAND 
(meters)

65.0

74 .0

59.0

58.0

106.0

22.0

67.0

39.0

76. 0

65.0

21.0

66.0

60. 0

77 . 0

58.0

66 .0

62.0

23 .0

39.0

38.0

42.0

44.0

32.0

20.0

20.0

Average = 52 . 0

DEPTH ( ? ) 
TO 

BARA FM 
(meters)

127.00

132.80

102.00

145.00

108.99

(?)

92.78

104 .81

78.66

70.80

112.71

90.37

118.35

128.65

105.38

135.00

119.20

78.26

130.00

188.12

155.00

151.78

140.28

76.20

168.12

=119.00

THICKNESS 
OF 

CONGLOMERATE 
(meters)

1.90

a .26 d .50 
b .30 e .35 
c .30 f .65

-

-

-

-

a .50; b .30

1.00

a .60; b .05

-

1.50 
3.05 
2.40

a .33; b 1.10 
c .89

-

a 2.87 b 2.33

1.15

-

a .20; b .40

. 95

-

a .50; b 1.10

-

-

1.50

-

a .80; b .30

= .97

DEPTH TO 
CONGLOMERATE 

(meters)

65.46

a 74.02 d 83 . 83 
b 75.18 e 118.8 
c 76.28 f 120.1

not present

not present

not present

not present

a 153.86 b!56.71

39.68

a 76.41; b 78.61

not present

21.00 
52.65 
60.00

a 65.81; b 67.24 
c 77.11

not present

a 76.48; b 90.92

81.85

not present

a 62.33; b 118.80

62.48

not present

a 65.70; b 98.13

not present

not present

80.64

not present

a 83.17; b 84.22

= 102.32
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Formation close to the base of the alluvium.

The average depth of the Bara Formation is 119 m. Wide 

variation in depths (70.80 to 188.12m) reflects differences in: (1) 

choosing the contact; (2) erosion by the streams that deposited the 

alluvium and, (3) shifting interdune sand. Detailed analysis, 

correlation of geologic units, and inter- pretation of geophysical 

logs may further substantiate the alluvium or eolian-Bara Formation 

contact.

Thickness and depth of conglomerate beds is given in meters. 

Conglomerate beds are not present in every drill hole but may occur 

in the lower part of the alluvium (fig. 3). In addition, multiple 

conglomerate beds do occur at an average depth of 102 m in some 

drill holes. They have an average thickness of 0.97 m. These beds 

have important geologic significance. They may provide an 

understanding of the history of deposition and possibly an origin 

of the Thar Desert coals.

Table 9. - Drill hole elevation, thickness between the first 
coal bed and total depth, and thickness between 
sea level and the first coal bed, Thar Desert, 

Sindh Province, Pakistan

Drill hole elevation and depth to the first coal bed 

measured from sea level are given in meters for each drill hole. 

Mean sea level is used as a standard datum from which all 

elevations are measured. Values below the ground surface are called 

depths (in meters) and can be measured from either mean sea level 

or the surface elevation. The thickness between sea level and the 

first coal bed is shown and given either a negative or positive 

sign to express whether the coal bed is above or below sea level.

29



Table 9
DRILL HOLE ELEVATION, THICKNESS BETWEEN THE FIRST COAL BED 
AND TOTAL DEPTH, AND THICKNESS BETWEEN THE FIRST COAL BED 

AND SEA LEVEL, THAR DESERT, SINDH PROVINCE, PAKISTAN 
(all measurements in meters)

Drill Hole 
Number 

TP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

18

19

20

22

23

24

25

28

30

31

Drill Hole 
Elevation 

above 
Sea Level

78

90

74

20

63

73

45

90

110

26

122

96

73

107

105

150

105

65

104

78

131

114

128

139

90

AVERAGE = 91

First Coal 
Bed to 

Total Depth
(thickness)

109

NO COAL

74

132

119

NO COAL

59

109

175

94

16

49

124

33

39

59

37

67

105

40

49

87

66

40

38

75

First Coal 
Bed to 
Sea Level
(thickness)

-66

NA

-61

-161

-92

NA

-142

-69

-23

-152

-111

-118

-104

-138

-126

-80

-118

-179

-75

-128

-45

-75

-66

+ 16

-128

-99
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Thickness between the first coal bed and total depth express 

the coal-bearing rocks drilled. Total depth was determined by 

either thj drillers decision to pull the rods due to caving or 

geological interpretation of the lithology. Averages have been 

calculated and summarized at the bottom of the table.

Geophysical logs

Geophysical logs are essential for any coal exploration 

program. Combined with lithologic logs, the geophysical logs best 

describe the subsurface lithology and aid in interpreting 

stratigraphic horizons. In general, most geophysical methods used 

in coal exploration are limited to shallow depths, usually less 

than 1,000 feet. Wirelines are used to lower a probe into the 

drill hole which sends signals back to a recorder located in a 

nearby truck. In coal exploration, permeability, porosity and 

density of the surrounding subsurface lithology are important 

factors in the use of electrical logs.

Five types of geophysical logs were made for most of the Thar 

coal field core holes. Table 10 summarizes the geophysical logs 

available for each drill hole. Frequently, different logs were run 

at the same time and are recorded together. For example, natural 

gamma and the caliper log trace appear on the same log paper, as 

well, as the density or 4 Pi log and the electrical resistivity 

log.

Open-hole logging on the geophysical logs, refers to logging 

without any casing or drill pipe. Although the best results can be 

obtained by this method, dangers exist of cave-ins and jams while
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Table 10

Summary of available geophysical logs
Thar Desert, Sindh Province, Pakistan

(all depths in meters)

Drill
hole # Logged Drilled

TP Geophysical log Depth Depth

5 Caliper 269.00 273.58
4 Pi density 269.00
Resistivity 269.00
Natural Gamma 268.00
Neutron 270.00

6 Caliper 142.00 146.96
4 Pi density 143.00
Resistivity 141.00
Natural Gamma 141.00
Neutron 141.00

7 4 Pi density 203.00 245.74
Natural Gamma 210.00
Neutron 203.00

8 Caliper 168.00 268.30
4 Pi density 262.00
Resistivity 166.00
Natural Gamma 258.00
Neutron 261.00

9 Caliper 227.00 307.85
4 Pi density 227.00
Resistivity 227.00
Natural Gamma 224.00
Neutron 226.00

10 Caliper 265.00 267.30
4 Pi density 266.00
Resistivity 266.00
Natural Gamma 263.00
Neutron 265.00

11 Geophysical logs not available

12 4 Pi density 155.00 262.78
Natural Gamma 153.00
Neutron 155.00

13 Caliper 292.00 300.91
4 Pi density 296.00
Resistivity 291.00
Natural Gamma 294.00
Neutron 296.00
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Table 10

Summary of available geophysical logs
Thar Desert, Sindh Province, Pakistan

(all depths in meters)

Drill
hole # Logged Drilled 

TP Geophysical log- Depth Depth

14 Caliper 275.00 279.32
4 Pi Density 279.00
Resistivity 279.00
Natural Gamma 278.00
Neutron 277.00

15 Geophysical logs are not available

18 Caliper 241.00 288.49
4 Pi density 242.00
Resistivity 240.00
Natural Gamma 241.00
Neutron 242.00

19 Geophysical logs are not available

20 Caliper 263.00 310.77
4 Pi density 287.00
Resistivity 262.00
Natural Gamma 284.00
Neutron 264.00

22 4 Pi density 210.00 283.92
Natural Gamma 208.00
Neutron 209.00

23 Caliper 240.00 245.53
4 Pi density 244.00
Resistivity 242.00
Natural Gamma 243.00
Neutron 244.00

24 4 Pi density 201.00 224.64
Natural Gamma 197.00
Neutron 200.00

25 Geophysical logs are not available 

28 Geophysical logs are not available

30 Caliper 159.00 162.76
4 Pi density 150.00
Resistivity 158.00
Natural Gamma 158.00
Neutron 160.00

31 Geophysical logs are not available
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the probe is still in the drill hole. Not all drill holes will 

have a full complement of geophysical logs. In the cases where 

loose sediment could trap the probe, logs were run through the 

drill pipe and (or) casing. Problems could also exist when the 

probe was pulled out of the hole with progressive caving of loose 

sediment. Re-entry with a different probe was not possible until 

the drill hole was flushed clean or redrilled.

A brief description of each type of log and what is measured 

is described below. There are no geophysical logs for drill holes 

TP-11, 15, 19, 25, 28, and 31. Refer to table 10 for availability 

of logs.

I. CALIPER - The caliper probe measures the bore-hole diameter. 

Measurements are calibrated in inches of deviation from a smooth, 

straight bore-hole. Any irregularities in the bore-hole surface, 

such as wash-outs and missing sediment will be recorded.

The device works by mechanically recording variations of the 

rheostat which is connected to three spring-loaded arms dragging 

against the sides of the bore-hole (Rehman and Ahmed, 1988) . As 

the arms expand or contract, the rheostat sends electrical signals 

to a recorder located at the surface. Logging is performed in an 

upward direction from the bottom to the surface of the bore-hole. 

This device is used in conjunction with other logs to correct and 

interpret log traces. The caliper device is especially important 

in coal exploration.

Due to the low density of coal, log traces are similar to 

areas where sediment has been washed out (Thomas and Khan, 1992). 

The caliper log will indicate a wash-out or missing lithology. 

Where coal has been washed out or ground-up by the drill bit, 

comparison between the caliper log and the gamma-gamma log must be
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made (fig. 4) . The use of other logs becomes essential in order to 

interpret such conditions.

I. GAMMA-GAMMA - The gamma-gamma log uses a 4 Pi density probe 

which measures the natural radioactivity of the rocks. 

Measurements are recorded as gamma-rays per second or counts per 

second (CPS) . The 4 Pi density probe can be used in cased and 

uncased bore-holes. This log supplements the electrical log and is 

useful in detecting horizon boundaries and different types of 

lithologies. The gamma-gamma log frequently is compared to the 

spontaneous potential log which measures different characteristics 

of the rocks.

The gamma-gamma log, herein called the 4 Pi density log, uses 

cesium-137 (Cs137 ) as a radioactive source and sodium-iodide as a 

detector. Half-life of the cesium-137 ranges between 27 to 33 

years (Vaninetti and Thompson, 1982) . The probe operates by 

emitting radioactive gamma rays into the surrounding lithology. The 

detector receives gamma-rays being emitted back and sends an 

electrical signal to a recorder at the surface. The 4 Pi probe is 

not calibrated in the bore-hole (Vaninetti and Thompson, 1982) and 

is usually run at a slow, up-bore-hole speed. The operator defines 

the rate of speed which is related to the amount of radioactivity 

emitted. Slower speeds allow more gamma-rays to penetrate and 

result in log traces of greater detail.

Spacing between the source and the detector also determines 

the amount of detail on the log trace. Short spacings (probes 

close) give more detail than spaced far apart (probes far). Short 

spacings are excellent for determining unit thickness and 

boundaries between different lithologies (Vaninetti and Thompson, 

1985) .
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Gamma-Gamma logs are used to detect clay content. Therefore, 

they are useful in determining the difference between shales and 

sandstones. Sandstones have low radioactivity as compared to 

shales and clays (Schlumberger, 1949). Density differences also 

affect the rate of incoming gamma-rays to the detector. Coal, due 

to its low density, will generate more of a response (greater gamma 

ray count) than a sandstone, for example. The 4 Pi density log 

generally will measure the relative density of the rocks. 

Therefore, low density rocks, such as coal, are inversely 

proportional to the gamma-ray count rate. Coal gives a high gamma 

ray count and will deflect the log trace to the right. Sandstones 

and siltstones will deflect the log trace to the left 

(Schlumberger, 1949). Variations, such as sandstones beds with 

minor shale laminae cause marked responses that can be examined in 

detail depending upon the spacing between the detector and 

radioactive source.

III. RESISTIVITY - The resistivity log measures the resistance of 

the flow of electrical potential (electrons) between two electrodes 

which induce electricity through the lithology. Resistivity is 

also the reciprocal of conductivity (Fitch, 1982) . Sometimes 

called a single-point system (both electrodes on the same probe), 

resistivity logs are used extensively in coal exploration. Units 

of measurement are registered in ohms-m2 /m or expressed as ohm- 

meter (Fitch, 1982) .

Resistivity is affected by grain size, porosity,and carbon 

content. Generally, sandstone and siltstone have high resistivity 

and shale and mudstone low resistivity. Coal, depending upon the
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carbon content, usually has high resistivity that decreases with 

rank. Also, coals that contain more ash content have higher 

resistivities than those of low ash. This is especially true in 

coals with many partings that contain not only high ash but high 

sulfur contents. Temperature and the salinity of the surrounding 

fluid (drilling fluid and/or groundwater) also affect resistivity.

As with other geophysical logs, resistivity logs should be 

compared with other sources of information. Resistivity logs are 

good indicators of claystone, shale, or mudstone horizons. Like 

density logs, spacing between the electrodes is directly 

proportional to the lithologic boundary - the closer the 

electrodes, the greater the detail.

IV. NATURAL GAMMA - Natural gamma logs measure the natural 

radioactivity of the rocks. It is similar to the 4 Pi gamma-gamma 

probe but with much less radioactive intensity. Units of 

measurement are in counts-per-second. "A "CPS" is a detected event 

which occurs over a specified unit of time and, by itself, is not 

a measure of the intensity of the gamma emissions, but a measure of 

the total number of gamma emissions (or counts) over a given period 

of time" (Vaninetti and Thompson, 1982).

Most naturally occurring substances emit some radiation. The 

majority of coal-bearing rocks contain some radioactive minerals. 

Shale and mudstone can have high radioactive emissions due to 

radioactive potassium. Sandstones, however, unless they contain 

radioactive accessory minerals, are generally low in natural 

radioactivity. Coal, like sandstone, is low in natural 

radioactivity unless partings contain clay or radioactive minerals.



Current sensors contain sodium-iodide crystals that receive 

low levels of natural gamma rays. The detector gives a discrete 

electrical pulse for each gamma ray detected (Dewan, 1983). The 

pulse is sent to a mechanical device that makes a trace. Since 

radioactivity is variable over time, correct logging speed must be 

calibrated to produce the best trace. Gamma rays received by the 

sensor are dependant upon the presence or absence of the following: 

casing/drill pipe; type minerals in the lithology; logging speed; 

chemical composition of the drilling mud; and, sensitivity of the 

receiver. Natural gamma logs must be used with other complementary 

logs to facilitate interpretation.

V. NEUTRON - The neutron log is a measure of the hydrogen content 

of the surrounding lithology. Units of measurement are in counts- 

per-second (cps). The neutron log is sometimes called a porosity 

log because empty pore spaces between mineral grains are frequently 

sites for bound water. This water cannot be removed without 

breaking ionic bonds and disrupting the mineral lattice. A helium 

detector receives neutrons (from a beryllium or radium source) that 

was not absorbed by hydrogen nuclei at a low energy level. Other 

nuclei, such as silicon, calcium, carbon (coal), and oxygen, are 

more massive than the neutron nuclei and either scatter or are 

slightly absorbed, even in a direct collision (Dewan, 1983).

Mixtures of both wet and dry occur in the drill hole (above or 

below the water table) with lithologies containing different 

porosities. Claystone in bore holes above the water table will 

retain more water than sandstone and increase the hydrogen content. 

More neutrons will be absorbed by the hydrogen in the water
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creating lower counts. Claystone in wet bore-holes will be more 

impervious to water than sandstone and have a lower hydrogen 

content. Correcting for fluid in the bore-hole, higher counts of 

neutrons are available for detection. Coal usually produces low 

neutron counts.

The neutron log is frequently compared to the 4 Pi density 

log. In many instances, opposite kicks or traces are produced on 

the log paper. Neutron logs are commonly used for locating water 

tables and lithologies with high porosities. They serve as an aid 

to supplement other geophysical logs.

Density and caliper logs can be used to interpret coal bed 

thicknesses (Thomas, Khan, and Khan, 1993). These logs when 

combined with the lithologic logs, facilitate interpretations of 

the lithology. Geophysical logs can be especially important in 

determining wash-outs and (or) coal beds in the drill hole 

deflection from the horizontal.
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Conclusion

Drilling results from the Thar coal field indicate 

approximately 80 billion metric tons of coal reserves are available 

in a 4,322 km 2 area defined by the TP drill holes (Fassett and 

Durrani, 1994). Tentative stratigraphic analysis of the coal 

bearing rocks show, "the coal resource is contained in six (6) 

separate zones measuring 60 meters thick" (Rohrer and Scovazzo, 

1994). Average depth to the first coal bed is 189 m. Overburden 

contains loose, unconsolidated sand with minor silt and clay 

particles and more than 50 m of interdune sand and alluvium 

covering the coal. The overburden must be removed before any 

attempt at mining. The coal has an apparent rank of lignite B in 

with low to moderate sulphur (1.6%) and ash (8.8%) content. Thar 

coals with heating values slightly over 5,300 Btu/lb with high 

moisture contents could be used for power generation.

Coal tends to thin northward towards drill holes TP-30 and TP- 

31. Additional exploration is needed to determine the lateral 

extent and depth of the coal-bearing rocks in this area. Current 

drilling in the southern half of the coal field revealed a coal bed 

up to 29 m thick at a depth of 135 m (TP-3) . Concentrated drilling 

efforts in this area should be undertaken to determine the extent 

of this deposit. Subsurface structural features and the presence 

of basement outcrops in the south may delineate complex 

stratigraphy of the coal-bearing rocks and should be evaluated 

accordingly. The Rann of Kutch in the extreme south, and the 

Indian boarder along the east serves as a boundary for the Thar 

coal field. Coal, probably much deeper, may exist further west near
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the desert edge.

This report, when combined with the interpretive report, 

(Fassett and Durrani, 1994) and the USGS Open-File Report No. 

outlines and presents the data from the Thar Desert drilling 

program between the U.S. Geological Survey, Geological Survey of 

Pakistan and the U.S. Agency for International Development. 

Progress towards Pakistan's quest for more energy can be partially 

achieved through the development of the Thar coal field. 

Additional drilling and feasibility studies are needed before 

large-scale coal production starts. This report will aid future 

studies and plans for drilling and developing the coal resources in 

the Thar Desert of Pakistan.
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DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-6

LOCATION

COORDINATES: LATITUDE (North): 24 44.31' 
LONGITUDE (East) : 70 34.63'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/10 

NEAREST VILLAGE: Gorhiar

DRILLING STATISTICS

DRILLING COMMENCED: 10/29/92 

DRILLING TERMINATED: 11/02/92 

ELEVATION ABOVE SEA LEVEL IN METERS: 73 

TOTAL DEPTH IN METERS: 146.96 

METERS ROTARY DRILLED: 9.75

CORE

METERS OF CORE IN CORED INTERVAL: 116.44 

METERS OF CORE LOSS: 20.77 

PERCENT OF CORE LOSS: 15

COAL

DEPTH TO THE FIRST COAL BED IN METERS: NO COAL 

ELEVATION OF THE FIRST COAL BED IN METERS: N/A 

SEA LEVEL TO THE FIRST COAL BED: N/A 

NUMBER OF SAMPLES TAKEN: N/A

THICKNESS OF THE THICKEST COAL BED IN METERS: N/A 

TOTAL COAL THICKNESS IN METERS: N/A



DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-6

DRILLING FLUID

TYPE AND NAME IF APPLICABLE: KwikThik bentonite with soda

DRILL SITE GEOLOGISTS

NAMES : Zameer Mohammad Khan 
Ghulam Sarwar Lashari

TYPE

Natural Gamma 
4 Pi Density 
Resistivity 
Caliper

Natural Gamma 
Neutron

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE 
LOGGED (M)

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

GREATEST DEPTH

139
143
141
142

141
141

137
139

135
139
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Form 1 of 5

DRILLING RECORD 
COAL REAP

0-ill hole

Topo Sheet_^ 

Gri c! re-f

Surface elev. (m> 

Drill ri
r

Drilling started Date £%!£_.jSj£jfZzm £2.__ Time
Drilling comoleted Date x? 7^ A /Vni/  <>2_ 3 si ./_/. * t<*=*  *  *irf.« *«*    ^fi^-r? TTJ  m

Drill Bit Surface to _2l,?jT____ m
_^y^p_ to ^/:_££_____ m
______ to __________ m
_______ to _________._ m
______ to ________ m

. ______ to _____-m____ m
______ to m

,~\ 
Fluids used

/*§ **f ~ / 7  
Casing set Surface to _I/__2f>___ m .JT.faJ^(*/faf"7\f,_____.

______ to ___________ m ________
to m

Lith logged bv_jg^^.£_^^^

Geophvsical logs:
____________ From ________m to ____________m through

:_________ ________m __________m
____________ ________m ____________m
____________ ________m ____________m
____________ ________m ____________m
____________ ________m ____________m

REMARKS:



Form a of 5

COAL REAP
Drill Hol
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Farm a of 5

COAL REAP
Drill Hal«

DRILLING LOG 

ATE ' ME DEPTH
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Form 3a

DRILL-HOLE NO IT-

LJIHOLOGIC DESCRIPTION
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Form 3a f
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UTHOLOGIC DESCRIPTION
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Form 3a
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TP-6

COMPANY: GSP 
HOLE ID! TP6 
LOCATION! GORIAK 
MTJE:.._..
TIME! 7,06PM 

OPERATOR! MEHTfiB-MUJIB 

COMMENTi: JOH 

COMMENT2: OH

$
open hole

NGftM CPS

i i i i i i
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Natural Gamma Neutron
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TP-6

Natural Gamma  Neutron
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TP-6

COMPANY: GSP

MOLE ID! TP6

LOCATION! GORIAR

DATE: 9-11 n
TIME! 8,88PM 

OPERATOR! MEHTAB-MUJIB 

COMMEMT1: XOH 

COMMENT2! OH

cr

, f

C«L i i

__I I f l
10

open hole

GRO 0-M

f___I _L

Probe* close Se0e
 :  TK Cl'S

fill
Probe* far 1BOB

Caliper J^atural Gamma 4 PI Density^
:: :::: :^-: J/::

Resistivity



TP-6

C a I i p e i\ latura! Gamma"
4 PI Density Resistivity
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-P-6 
Caliper Natural Gamma- _ . 4 PI Density Resistivity
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CaUper Natu.r^UGamma - , .
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TP-6 
Caiiper Natural Gamma .....--. Resist!vity 4 Pi Density
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Caliper Natural Gamma^ -.Resistivity ,.4 Pi Density
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TP-6

COMPANY! GSP 

HOLE ID! TF6

LOCATION: GORIAR 

DATE! 9-11-92 

TIME! 4,88PM // 

OPERATOR! NEHTAB^UJIB 

COMMENTl: XDP\ '  ' 

COMMENT2! DP

In drill pipe

Probes close

Probes far ieee

Natural Gamma 4 PI Density
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Natural Gamma 4 PI Density
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Natural Gamma 4 Pi Density
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TP-6

Natural Gamma 4 PI Density
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TP-6

Natural Gamma Neutron
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Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER _____TP-7

LOCATION

COORDINATES: LATITUDE (North): 24 34.56' 
LONGITUDE (East) : 70 22. 73  

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/6 

NEAREST VILLAGE: Matta jo tar 

DRILLING STATISTICS

DRILLING COMMENCED: 10/27/92 

DRILLING TERMINATED: 12/07/92 

ELEVATION ABOVE SEA LEVEL IN METERS: 45 

TOTAL DEPTH IN METERS: 245.74 

METERS ROTARY DRILLED: 13.71

CORE

METERS OF CORE IN CORED INTERVAL: 155.56 

METERS OF CORE LOSS: 76.47 

PERCENT OF CORE LOSS: 33

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 186.98 

ELEVATION OF THE FIRST COAL BED IN METERS: -187 

SEA LEVEL TO THE FIRST COAL BED: -142 

NUMBER OF COAL SAMPLES TAKEN: 6

THICKNESS OF THE THICKEST COAL BED IN METERS: 7.25 

TOTAL COAL THICKNESS IN METERS: 16.91



DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-7

DRILLING FLUID

TYPE AND NAME IF APPLICABLE: KwikThik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Muhammad All Tagar
Muhammad Dawood Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M)

Natural Gamma Drill pipe 210 
Neutron Drill pipe 203

Natural Gamma Drill pipe 199 
4 Pi Density Drill pipe 203
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Form 1 of 5

DRILLING RECORD 
COAL REAP

Drill hole

Tooo Sheet ___1_2__7_ 

Grid !-er__J^__^___ 

Sur-face elev. (m) 

Dri11 ri a

Drilling started Date ^JIjllE. ^ ___ Time
Drilling completed Date IoJl_.=ii~T._ClZIII

Drill Bit Sur-face to «»
to _ _ _ __ m 
to _3JL-ESLI_ .m

to IS.rrjj£III m
to " m

Fluids used

Casing set Sur-face to -_jJ_«2.P__._ m
______ to __________ m

to m

Lith logged

Geophysical logs:

J.ll^f From- _ ̂r̂ l£_l_m to _.J_VL'_k_» ___ m through

N fc. rrfe  . rrp. m

_l ________ _________ m ____________ m

REMARKS:

/y?



Form 2 of 5

COAL REAP
Drill Hol

DRILLING LOG

____ ____ ..

° ^1 0 a ^,71 IL^ C^e. 4^5 S
^^^^^«» __ «»^^^«.«.^ __J_». . j i , , _-».^__».^r **, i ,,

17?



Fora 2 of 5

COAL REAP
Dri

DRILLING LOG 

DATE ' TIME DEPTH REMARKS

ll Hol_r / r~» /

____ ..
.0.3-36.

^r>'c.p*_&~>i ^£[°Zj:-2.Lf *£\



Form 2 of 5

COAL REAP __ ^  
Drill Hol« J__T.~.

DRILLING LOG 

DATE ' TIME DEPTH 5EMARKS
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COAL REAP
Drill Hol<
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DATE DEPTH REMARKS
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Form 2 of 5
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Form a of 5
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For* 2 of 5
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Form 2 of 5
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TP-7

COMPANY: GSP 
HOLE ID: IP?
LOCATION: MOTO-JO-TAR 
DATE: 5-12-92 
TIME: IB,45AM 
OPERATOR: MEHTAB-NIZAMANI-MUJIB
COMMENTi: XDP

COMMENTS: CASING
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DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-8 

LOCATION

COORDINATES: LATITUDE (North): 24 50.33' 
LONGITUDE (East) : 70 27.69'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/5 

NEAREST VILLAGE: Vakrio 

DRILLING STATISTICS

DRILLING COMMENCED: 12/23/92 

DRILLING TERMINATED: 01/06/93 

ELEVATION ABOVE SEA LEVEL IN METERS 90 

TOTAL DEPTH IN METERS: 268.30 

METERS ROTARY DRILLED: 14.40

CORE

METERS OF CORE IN CORED INTERVAL: 207.22 

METERS CORE LOSS: 46.68 

PERCENT OF CORE LOSS: 18

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 158.80 

ELEVATION OF THE FIRST COAL BED IN METERS: -159 

SEA LEVEL TO THE FIRST COAL BED: -69 

NUMBER OF COAL SAMPLES TAKEN: 8

THICKNESS OF THE THICKEST COAL BED IN METERS: 6.98 

TOTAL COAL THICKNESS IN METERS: 17.24

13 x



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-8 

DRILLING FLUID

TYPE AND NAME IF APPLICABLE: KwikThik bentonite 

DRILL SITE GEOLOGISTS

NAMES : Zaxneer Muhammad Khan 
G. S. Lashari

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE

Natural Gamma 
Caliper 
Resistivity 
4 Pi Density

Natural Gamma 
Neutron

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)
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169

259
261
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Form 1 of 5

DRILLING RECORD 
COAL REAP

Dr ill hole

Sheet_. 

Grid re-f________ 

Surface eiev. (m)

Dri11 rig

Drilling started Date 2L--&-J12______ Time 
Drilling co.-noleted Date _JLr-l--I-l_______

^5:!:'

Drill Bit Sur-f ace to __/^_l_4LQL___ m
)U   it-p . to _2.6.&J2___ m

______ to ___________ m
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   &, ' . . ______ to __________ m

K. . . -M! . .<--....-  ,, r;,.. ... .   W** '  - <- ."'"
. < A-. \ .  ^   'itftr.t. i. -.i.--x v - s  :. . ,.' :^ttvfa6fc»paB?Sg^-.'-' ^
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Casing set Sur-face to __.'.'£_____ m
______ to __________ m

". ______ to _._.____ m

Lith loed

Geophvsical lo
m throun
m
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Form 2 of 5

COAL REAP

DRILLING LOG

_
Drill Hole

DATE TIME

£332 
OO



Form 2 of 5

COAL REAP
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Fom 2 of 5

DATE

COAL REAP
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COAL REAP ^j Q ry
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TP-8

COMPANY: GSP
HOLE ID: IPS
LOCATION: UAKRIO
DATE: 7-1-93
TINE: 6,45AM
OPERATOR: MEHTAB-MUJIB-NIZAMANI
COMMENTl: XOH y

COMMENT2: OH / ,

NGAM CPS
2 0O

CAL INCH
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open hole
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GGNR Probes close
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TP-8

COMPANY: GSP
HOLE ID! TP8

LOCATION! UAKRIO

DATE! 7-1-93

TIME: 5,15AM

OPERATOR: MEHTAB-MUJIB-NIZAMANI
COMMENTl: JOH
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Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-9

LOCATION

COORDINATES: LATITUDE (North): 24 50.87 
LONGITUDE (East) : 70 15.55

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/5 

NEAREST VILLAGE: Maghu Bhit jo Tar 

DRILLING STATISTICS

DRILLING COMMENCED: 12/18/92

DRILLING TERMINATED: 12/25/93

ELEVATION ABOVE SEA LEVEL IN METERS: 110

TOTAL DEPTH IN METERS: 307.85

METERS ROTARY DRILLED: 50.29

METERS OF CORE IN CORED INTERVAL: 190.53 

METERS OF CORE LOSS: 67.03 

PERCENT OF CORE LOSS: 26

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 133.37 

ELEVATION OF THE FIRST COAL BED IN METERS: -133 

SEA LEVEL TO THE FIRST COAL BED: -23 

NUMBER OF COAL SAMPLES TAKEN: 15

THICKNESS OF THE THICKEST COAL BED IN METERS: 5.69 

TOTAL COAL THICKNESS IN METERS: 27.25



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-9

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: KwikThik bentonite (CMC)

DRILL SITE GEOLOGISTS

NAMES: Altaf Hussain Chandio 
Shafique Ahmed Khan

TYPE

Natural Gamma 
Caliper 
Resistivity 
4 Pi Density

Natural Gamma 
Neutron

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole

GREATEST DEPTH LOGGED (M)

224
227
227
227

224
226
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Form 1 of 5

DRILLING RECORD
COAL REAP '* __../)

Dr i11 hole

Tooo Sheet_ 'J_fjf________

Gr id rv-f _lj£L-2^11*l^Ji 

Surface elev. (m ) __l<"_iii_ 

Drill ri /''

Drilling started Date 1^.J£CJL^.________ Time
Drilling completed Date I'^l^^Vcf^i_________

Drill Bit Surface to _3&tA_t.____

to __________ m
to _______._ m
to __________ m
to __________ m
to m

Fluids used ___lL'/ ''*'

Casing set Surface to ___ MIL_____ m
_____ to ___________ m
______ to ___________ m

Li tli \ oaoc?d hv A'~'f\r // ''///i.v/"^

REMARKS :

Geophysical logs:

__ __ _ _ m to m throuh

"» m



Form 1 of 5

DRILLING RECORD
COAL REAP

Drill hole

TODO Sheet 

Gr id r s-f _ J-_£7L_.~_'_ 

Sur-face eiev. (m) 

Dri11 rig

Drilling started Date 2.^.*_J^-^^._I~________ Time
Drilling completed Date /.^^._>̂ _^__"_________

__ /i 
Drill Bit Surface to _fQ+%3_____ m

__£&.«39L  to __>l:.<_2_££__ m
_____ to _________ m
_______ to _________._ m

' ______ to __________ m
. ______ to ___ \_______ m
______ to m

 

Fluids used

Casing set Sur-face to ____NIL_____ m 
______ to __________ m 
______ to __________ m

/_ . .   --» 
Lith logged by_//

Geophysical logs:
____________ From ________m to ____________m through
____________ _________m ____________m
___________ _________m __________m

___________ _________m ____________m 
____________ _________m ____________m

REMARKS:

30?



Form 2 of 5

DATE TIME

COAL REAP

DRILLING LOG 

DEPTH REMARKS

Drill Hole
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COAL REAP
Drill Hole

DRILLING LOG 

DATE TIME DEPTH REMARKS
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COAL REAP
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DRILL-HOLE NO

CORE RECOX'HRY

3Z
0
ce

o> 
UJ
cr
0

UJ

g

l/J

§
(T
UJ

§

_,,
-- UJ

s: £
££

c'- :
^
 A  . r\

< §
g J
O

£
^
u
 

LJTHOLOOJC DESCRIPTION

o

V)

u~

2-|

3-i

-i. .

-3 ;'    

'i

0-5-

/:,..,..

y.
~<. f

317.



Form 3a



,<
. 
t
i.
ln

i.
lM

i.
li
ii
il
ii
ii
li
ii
il
.M

.l
M

^
li
ii
ll
it

ii
li
ii
il
ii
t
i 
li

m
l.

in
lt

ii
il

ii
.
il

li
n

ln
ii

t
ii

i.
li

 m
l 
ii

u
li

li
il

ii
t
it

i 
n

il
ii

M
I m

il
l 
m

il
 11

 il
l 

M
I |

n
 n

l 
m

i 
lu

ii
ln

u
li
m

l

O
^
ft

^
c
x
fc

B
* 

T
fc

 
X

^C
M





'if

in
 

*-
ll

ll
ll

ll
t
l 

ll
t
lh

li
.l

n
i.

ll
ll

ll
lH

.t
ll

.t
ll

ll
ll

ll
lt

ll
ll

ll
ii
il
ii
ll
li
ll
ll
ii
ii
 

I .
il

l 
i m

l.
! 
il

l 
i 
ii
 i
ln

.i
li
i 
1
.1

..
..
I

iu
 ih

ii
il

im
l-

iH
il

u.
ii

l.H
ul



Form 3a
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COALREAF 
Coal Intercepts

Form 4 of 5 
Rev Apr 90

ill holeJJ2^5._.Drill Collar elevation.

Be d ____De_£t h__ Info 
Mame Description From To Thickness Souro
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COALREAP 
Coal Intercept

Form 4 of 5 
Rev Apr 90
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TP-9

COMPANY: GSP
HOLE ID! TP9
LOCATION: MANGOBHIL
DATE: 4-1-93
TIME: 4,15AM
OPERATOR: MEHTAB-MUJIB-NIZAMANI
COMMENTl: XOH

COMMENT2: OH 'Of***

//o

open hole

NGAH CPS
200

CAL INCH

o

o
1 1 1 1

o
1 1 1 1

GRD 0-H

OCNR CPS

iiiii

GCFR CPS

iiiii

Probes
i i i i
Probes

i i i i

close
i i i

far
i i i

200

sooe
i i

1OOO
1 1

Natural Gamma Caliper Resistivity Pi Density





TP-9

Natural Gamma Caliper Resistivity 4 Pi Density
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Natural Gamma Caliper Resistivity 4 PI Density
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COMPANY: GSP

HOLE ID! M

LOCATION! MANGOBHIL

DATE! 4-1-93

TIME! 2.45AM

OPERATOR! MEHTAB-MUJIB-NIZAMANI

COMMENT!: JOM

COMMENT! ! OH
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Natural Gamma Neutron
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Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER IP-10

LOCATION

COORDINATES: LATITUDE (North): 24 32.41 
LONGITUDE (East) : 70 08.27

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/2 

NEAREST VILLAGE: Mithrio 

DRILLING STATISTICS

DRILLING COMMENCED: 12/22/92 

DRILLING TERMINATED: 01/12/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 26 

TOTAL DEPTH IN METERS: 267.30 

METERS ROTARY DRILLED: 49.38

CORE

METERS OF CORE IN CORED INTERVAL: 185.74 

METERS OF CORE LOSS: 32.18 

PERCENT OF CORE LOSS: 15

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 178.32 

ELEVATION OF THE FIRST COAL BED IN METERS: -178 

SEA LEVEL TO THE FIRST COAL BED: -152 

NUMBER OF COAL SAMPLES TAKEN: 16

THICKNESS OF THE THICKEST COAL BED IN METERS: 6.80 

TOTAL CJAL THICKNESS IN METERS: 25.91

34Y



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-10

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: KwikThik bentonite

DRILL SITE GEOLOGISTS

NAMES: Muhammad All Tagar 
Abdul Ramin Memon 
Muhammad Dawood Khan

TYPE

Natural Gamma
Neutron
Caliper

Natural Gamma 
Resistivity 
4 Pi Density

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE

Open hole 
Open hole 
Open hole

Open hole 
Open hole 
Open hole

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)

263
265
265

263
266
266

261
263

259
263
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Form 2 of 5
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-11

LOCATION

COORDINATES: LATITUDE (North): 24 56.35 
LONGITUDE (East) : 70 35.49

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/9 

NEAREST VILLAGE: Karnor

DRILLING STATISTICS 

DRILLING COMMENCED: 01/24/93 

DRILLING TERMINATED: 02/27/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 122 

TOTAL DEPTH IN METERS: 249.02 

METERS ROTARY DRILLED: 49.60

METERS OF CORE IN CORED INTERVAL: 140.07 

METERS OF CORE LOSS: 59.29 

PERCENT OF CORE LOSS: 30

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 233.10 

ELEVATION OF THE FIRST COAL BED IN METERS: -233 

SEA LEVEL TO THE FIRST COAL BED: -111 

NUMBER OF SAMPLES TAKEN: 5

THICKNESS OF THE THICKEST COAL BED IN METERS: 1.78 

TOTAL COAL THICKNESS IN METERS: 4.57



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-11

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: KwikThik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Zameer Muhammad Khan 
G.S. Lashari

GEOPHYSICAL LOGS

Geophysical logs are not available
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-12

LOCATION

COORDINATES: LATITUDE (North): 24 56.57 
LONGITUDE (East) : 70 22.45

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/5 

NEAREST VILLAGE: Aso ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 01/29/93 

DRILLING TERMINATED: 02/16/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 96 

TOTAL DEPTH IN METERS: 262.78 

METERS ROTARY DRILLED: 50.35

CORE

METERS OF CORE IN CORED INTERVAL: 191.20 

METERS OF CORE LOSS: 21.23 

PERCENT OF CORE LOSS: 10

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 214.21 

ELEVATION OF THE FIRST COAL BED IN METERS: -214 

SEA LEVEL TO THE FIRST COAL BED: -118 

NUMBER OF COAL SAMPLES TAKEN: 14

THICKNESS OF THE THICKEST COAL BED IN METERS: 6.98 

TOTAL COAL THICKNESS IN METERS: 24.66



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-12

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Abdul Rahim Memon
Muhammad Dawood Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M)

Natural Gamma Drill pipe 153 
Neutron Drill pipe 155

Natural Gamma Drill pipe 151 
4 Pi Density Drill pipe 155
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DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP 13

LOCATION

COORDINATES: LATITUDE (North): 24 56.25' 
LONGITUDE (East) : 70 10.08*

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 L/l 

NEAREST VILLAGE: Jiajno ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 01/18/93 

DRILLING TERMINATED: 01/30/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 73 

TOTAL DEPTH IN METERS: 300.91 

METERS ROTARY DRILLED: 47.24

CORE

METERS OF CORE IN CORED INTERVAL: 185.31 

METERS OF CORE LOSS: 68.36 

PERCENT OF CORE LOSS: 27

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 176.81 

ELEVATION OF THE FIRST COAL BED IN METERS: -177 

SEA LEVEL TO THE FIRST COAL BED: -104 

NUMBER OF COAL SAMPLES TAKEN: 5

THICKNESS OF THE THICKEST COAL BED IN METERS: 4.35 

THICKNESS IN METERS: 12.75



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-13

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite and CMC

DRILL SITE GEOLOGISTS

NAMES: Shafique Ahmed Khan
Altaf Hussain Chandio

TYPE

Natural Gamma 
Caliper 
Resistivity 
4 Pi Density

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)

289
292
291
293

294
296

292
296
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Drilling completed Date _.

Drill Bit Surface to
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to , m_        
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to ___________ m 
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Fluids used _______^JJ^< JsVit^LJ^bO-?^^

Casing set Sur-face to __tJU,_____ m
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-14

LOCATION

COORDINATES: LATITUDE (North): 25 02.74- 
LONGITUDE (East) : 70 41.72-

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/12 

NEAREST VILLAGE: Kumbhe ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 01/25/93

DRILLING TERMINATED: 02/16/93

ELEVATION ABOVE SEA LEVEL IN METERS: 107

TOTAL DEPTH IN METERS: 279.32

METERS ROTARY DRILLED: 45.75

CORE

METERS OF CORE IN CORED INTERVAL: 158.37 

METERS OF CORE LOSS: 75.20 

PERCENT OF CORE LOSS: 32

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 244.88 

ELEVATION OF THE FIRST COAL BED IN METERS: -245 

SEA LEVEL TO THE FIRST COAL BED: -138 

NUMBER OF SAMPLES TAKEN: 2

THICKNESS OF THE THICKEST COAL BED IN METERS: 3.85 

TOTAL COAL THICKNESS IN METEr.C. ^.73

410



DRILLING DATA FROM THE

THAR COAL FIELD,
SINDH PROVINCE, PAKISTAN

1989-1993

DRILL HOLE NUMBER TP-14

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES : Muhammad All Tagar

GEOPHYSICAL LOGS

OPEN/CLOSED HOLETYPE

Natural Gamma 
Neutron

Caliper 
Natural Gamma 
Resistivity 
4 Pi Density

Open hole 
Open hole

Open hole 
Open hole 
Open hole 
Open hole

GREATEST DEPTH LOGGED (M)

276
277

275
278
279
279

431
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Form 1 of 5

DRILLING RECORD 
COAL REAP

Drill hole

TODO Sheet ___LP_J{_/J_2

Gri d re*KJ_Oj

Surface elev. (m) _ _£._

Drill rig __L-_£>J^£S __ ±£_ A.AriS. -U

Drilling started Date _-_jlPn ____ Time 
Drilling completed Date _l.k__n:J?JL:r.fL:s* ___

Drill Bit Surface to

to Zo. pIIXJiI   
to 231513511 m

. _______ to _________ __ m 
____ ___ to m

Fluids used

Casing set Surface to __Qi ___ "»
_______ to ________ __ _ m
_______ to m

Lith looed ^,

Geophvsi cal logs:
_J4._JP.N<» _____ From _J?i- m to . m throuh

_ iai.es ____ m _L ______ m
_ m -L'lT^-J'fi. ________ m

m _yi^JL? ________ m

m _l?±-_±! m 
m
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Font 2 of 5
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DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-15

LOCATION

COORDINATES: LATITUDE (North): 25 02.79 1 
LONGITUDE (East) : 70 27.28 1

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/8 

NEAREST VILLAGE: Waori

DRILLING STATISTICS

DRILLING COMMENCED: 03/13/93

DRILLING TERMINATED: 04/26/93

ELEVATION ABOVE SEA LEVEL IN METERS: 105

TOTAL DEPTH IN METERS: 270.20

METERS ROTARY DRILLED: 56.21

CORE

METERS OF CORE IN CORED INTERVAL: 137.62 

METERS OF CORE LOSS: 76.47 

PERCENT OF CORE LOSS: 36

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 230.82 

ELEVATION OF THE FIRST COAL BED IN METERS: -231 

SEA LEVEL TO THE FIRST COAL BED: -126 

NUMBER OF COAL SAMPLES TAKEN: 3

THICKNESS OF THE THICKEST COAL BZD IN l-^TZRG. * 

TOTAL COAL THICKNESS IN METERS: 9.66



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-15

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: KwikThik bentonite

DRILL SITE GEOLOGISTS 

NAMES : Muhammad All Tagar

GEOPHYSICAL LOGS

Geophysical logs are not available

4?*
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Form k of 5

COAL REAP
Drill hole

COAL INTERCEPTS

CifiEi E2°tl IQ iyi< CR TOP SOURCE SAMPLE NO
o _

*-Mv6Z_ I » fro 1 « Q-Q

Al'^ _^.l±iL. l ' 

S2. A^. O f^b ^

C0A-L. Z33'6z 2.3S^7t>' 0*08 NfL.

2S7.

1-00 I

___,JT_ _£.^1_ ° * ^r _____ __^__ Tf-iS'-

CJL&j=-~ A^£ii£_ SiLiii. .J2.
  ^4 ^L3'6'Q( o

73

A; !(/

TP~!'~-3><-



Fornr 5" or 5"

CCAL SAMPLE DATA

SAMPLE NQ.TR;r~i/\ Tb 16 NC. CF BAGS

_T"_iiA

LATITUDE. 

FRCVINCE

LCN6Z7UDE 70 2.7' 2-7 7

ii;rtiwi

DRILL HOL£' 

F-2RMA TICN

CZAL SEAM

DATE SAMPLES 2 3 

AGE

~O</-<? 3

ESTIMATED RANK

TGTAL SEAM THICKNESS_______in THICKNESS SAMPLED.

6i^7 *

sec- ^oc:<_C_L_A._j_S.TO Ngr  r:-::CR ^cc;^ C L A "t

 AMPLE TYPE___ 
(cna.nn = 1 ssar saner., grac



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-18

LOCATION

COORDINATES: LATITUDE (North): 25 10.27' 
LONGITUDE (East) : 70 33.32'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/12 

NEAREST VILLAGE: Togachi ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 03/09/93

DRILLING TERMINATED: 04/21/93

ELEVATION ABOVE SEA LEVEL IN METERS: 150

TOTAL DEPTH IN METERS: 288.49

METERS ROTARY DRILLED: 57.91

CORE

METERS OF CORE IN CORED INTERVAL: 172.34 

METERS OF CORE LOSS: 70.13 

PERCENT OF CORE LOSS: 29

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 230.12 

ELEVATION OF THE FIRST COAL BED IN METERS: -230 

SEA LEVEL TO THE FIRST COAL BED: -80 

NUMBER OF COAL SAMPLES TAKEN: 1

THICKNESS OF THE THICKEST COAL li^L IK i-HLTILRS . C.C2 

TOTAL COAL THICKNESS IN METERS: 0.60



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-18

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Abdul Rahim Mexnon
Muhammad Dawood Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M)

Natural Gamma Open hole 238
Caliper Open hole 241
Resistivity Open hole 240
4 Pi Density Open hole 242

Natural Gamma Open hole 241 
Neutron Open hole 242
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COAL REAP
Drill hole

Tooo Sheet ^_^ "<         ̂

Gr i d rc-f _ _____ 

Surface elev. (m)

ri

D-illing started Date _ £«._3_r__2,3 ____ Time //J2 ̂ ^. 
Drilling comoleted Date

Drill Bit Surface to _j.£L'_IL2 __ m _ TjL

to ./k&JZr __ - m 
to

to ___________ m
to __ ________ m
to m

Fluids used -S '*T.*I. ̂ ~__ --' / _

I

set Sur-face to __rTZ^JL-- m ____A-' A/ /"^.
______ to ______ [_____ m ____________

to m

L i t h laoaed b v _____,A? ̂  .^T^ / / J_ ̂ P^/^j-1 -'^Z-. ̂
S'1 ." >~/ - " "?~ /a /, / s* si T^ >^- *-* f-i A t

Geoohvsicevl logs:
____ _ _ _ _ _ From __ __ _ ___ m to _________ m through

m

rn

REMARKS :
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TP-18

COMPANY GSP 
HOLE ID! TP18 
LOCATION: BONIO 
DATE: 22-4-93 
TIME: S.ISPM : 
OPERATOR: MEHIAB-NIZAMANI
COMHENTl: XOH

COMMENT2: OPENHOLE-CASING

open hole

NGAH CPS
200

CAL INCH

0

0
[

GRD 0-M 
20

GGNR CPS Probes close 5JWC(
ii i i . i i i i i ti

GGFR cps Probes far 1000

Caliper Natural Gamma

:!*:i

L
Resist

:....,.... .........
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j;...... .. . .......
i!: : ! : : : : : i: : ; : ; : : : i

vity
1 ' 1

1 I

   .. .,..!,.,,., , J, ..,...,..
1 1................. .j.........

........ 1 ........i ........
1 I

i !

i
4 Pi Density

  ~ 1 '
f ^  '

......... ...*.....!... . .-^i ...
.. ... . .........!......... IT  :    

i p ' *""*i * i     -* **"
........j-....,....j....;....j. ........



TP-18
Caliper Natural Gamma Resistivity 4 PI Density



Caliper Natural Gamma
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Caliper Natural Gamma Resistivity 4 PI Density
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TP-18

COMPANY: GSP 
HOLE IP: TP18 
LOCATION: BONIO 
DATE: 22-4-93 
TIKE: 6,35PM 
OPERATOR: MEHTAB-NIZAMANI 
COMMENT!: JOH
COMMENT2: OPENHOLE-CfiSING
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-19

LOCATION

COORDINATES: LATITUDE (North): 25 09.62' 
LONGITUDE (East) : 70 22.70-

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/8 

NEAREST VILLAGE: Akhji ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 05/15/93

DRILLING TERMINATED: 06/14/93

ELEVATION ABOVE SEA LEVEL IN METERS: 105

TOTAL DEPTH IN METERS: 259.69

METERS ROTARY DRILLED: 62.33

CORE

METERS OF CORE IN CORED INTERVAL: 120.37 

METERS OF CORE LOSS: 76.99 

PERCENT OF CORE LOSS: 39

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 223.18 

ELEVATION OF THE FIRST COAL BED IN METERS: -223 

SEA LEVEL TO THE FIRST COAL BED: -118 

NUMBER OF COAL SAMPLES TAKEN: 2

THICKNESS OF THE THICKES1 COAL DUD II* I-iETILRS. 1.2'J 

TOTAL COAL THICKNESS IN METERS: 3.06



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-19

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Muhammad All Tagar
Zameer Muhammad Khan

GEOPHYSICAL LOGS

Geophysical logs are not available
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'^

' 
^P

IH"±
A

'l
^
ij

$1O
r

:f-; -4
J
;

^»

  0-
&

_
^
C

^
%

"
 

i
i i 

j

 

cf'l : i
i ii

Vi :-f iiii"?
^tH

J^t^^r
iiv

j
<?  r

 ;r'/v : «
*y   C-. i oil   , 
J   ,^J ' " 

X
T

 
O

V
>' 

t  
 
 
 L

ih
s
^

0
V

 
*^}

i: 
-^

J
: 

T

^ :T
=

^T
r

4
-£

l2
_
sS

 
19 

^. 
J

1 
In

^
i 

^
 

V
 

4
,

T
?

S
-J

f
l
^
c

b«*
^
 ^-^p^

r ̂
U

i J
L: 
i

; s=>; "'S

i 
i 

'

i !
' 

i 
 

M
:

i ill
i 

| 
!

j 
1

\
\

ITrf»
l

i 
i 

\ 
\ 

\ 
H

I

i 
! 

^
L
-,  
 

 
 r~

\\\
i 

O
 

; 
-f

! 
S

!1
7
 ' 

f '
!4l"S

--
i^

.^
cs:"
"ATJv*
«.'  
! ^'1

 ' 
-
d

 

-^~
î
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1S93

DRILL HOLE NUMBER TP-20

LOCATION

COORDINATES: LATITUDE (North): 25 09.58' 
LONGITUDE (East) : 70 07.42'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/4 

NEAREST VILLAGE: Karunjhri Bahr 

DRILLING STATISTICS

DRILLING COMMENCED: 03/02/93 

DRILLING TERMINATED: 03/17/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 65 

TOTAL DEPTH IN METERS: 310.77 

METERS ROTARY DRILLED: 62.48

CORE

METERS OF CORE IN CORED INTERVAL: 230.27 

METERS OF CORE LOSS: 18.02 

PERCENT OF CORE LOSS: 7

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 244.05 

ELEVATION OF THE FIRST COAL BED IN METERS: -244 

SEA LEVEL TO THE FIRST COAL BED: -179 

NUMBER OF COAL SAMPLES TAKEN: 2

THICKNESS OF THE THICKEST COAL BED IN METERS. 2 

TOTAL COAL THICKNESS IN METERS: 5.29



DRILLING DATA FROM THE
THAR COAL FIELD, 

SINDH PF~V!?'CZ, T-MCISTAN

TP-20DRILL HOLE NUMBER

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES : Shafique Ahmed Khan

GEOPHYSICAL LOGS

OPEN/CLOSED HOLETYPE

Natural Gamma 
Caliper 
Resistivity 
4 Pi Density

Natural Gamma 
Caliper 
Resistivity 
4 Pi Density

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole 
Open hole 
Open hole

Open hole 
Open hole

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)

55
51
53
55

42-261 
42-263 
42-262 
42-262

262
264

235-284 
235-287
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TP-20

CONPftW: GSP 

HOLE ID! TP28 

LOCATION: KftRANJO-BftJIR 

DfiTE: 13-3-93

"TINE: 6,38PM 
OPERATOR: Hmfl
COHHENTi: XOH 

COMMENT2: OPENHOLE

NGftH CPS
200

CAL INCH

open hole

GRD O-M
20

GGNR Probes close
3000

CPS Probes far
1880

i ' i

Caiiper .Natural Gamma C Resistivity
_ i i . .  * » .

Q. 
0) 
Q



TP-20 
Caliper Natural Gamma _ Resistivity 4 PI Density
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TP-20

DATE: 13-3-93

TIME! 6,30PM

OPERATOR! MEHTAB-MUJIB-NIZAMANI

COHHENTl: XOH

COHHENT2! OPENHOLE

open hole

CftL INCH

GR1> 0-M

CPS probes close

CPS probes far

Natural Gamma Caliper
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Nature! Gamma Caliper Resistivity 4 PI Density
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Natural Gamma ^Caliper Resistivit 4 PI Densit



Natural Gamma Caliper
TP-20

Resistivity 4 PI Density



TP-20
Natural Gamma Caliper _R e slstlvlty 4 PI Density



Natural Gamma Caliper
TP-20

Resistivity 4 Pi Density



TP-20

_ Natural Gamma Cali aer Resistivity 4 Pi Density



TP-20

Natur5« ; Gamma Caliper 4 PI Density



TP-20

Natural Gamma Cailper Resistivity 4 PI Density
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COMPANY: GSP
HOLE ID: TP28
LOCATION: KARANJO-BAJIR
BATE 1, 13-3-93

TIHE: 4,45PM 
OPERATOR: HEHTfl
COHHENIi: JOH 

COMMENT2: OPENHOLE

open hole

NN CPS
288 i

Natural Gamma Neutron
a
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-22

LOCATION

COORDINATES: LATITUDE (North): 25 18.26' 
LONGITUDE (East) : 70 27.23'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/7 

NEAREST VILLAGE: Goth Nandu 

DRILLING STATISTICS

DRILLING COMMENCED: 04/15/93

DRILLING TERMINATED: 04/28/93

ELEVATION ABOVE SEA LEVEL IN METERS: 104

TOTAL DEPTH IN METERS: 283.92

METERS ROTARY DRILLED: 38.89

CORE

METERS OF CORE IN CORED INTERVAL: 179.40 

METERS OF CORE LOSS: 65.63 

PERCENT OF CORE LOSS: 27

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 178.91 

ELEVATION OF THE FIRST COAL BED IN METERS: -179 

SEA LEVEL TO THE FIRST COAL BED: -75 

NUMBER OF COAL SAMPLES TAKEN: 6

THICKNESS OF THE THICKEST COAL L^LT, Ii; MZTILRC. - 

TOTAL COAL THICKNESS IN METERS: 11.40



DRILLING DATA FROM THE 
THAR COAL FIELD,

5T>oviNCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-22

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES: Shafique Ahmed Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE

Natural Gamma 
4 Pi Density

Natural Gamma 
Neutron

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)

206
210

208
209
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DRILLING RECORD 
COAL REAP

Drill

Topo Sheet 

Grid re-f 

Surface elev. (m) 

Drill ri

Time

Drill Bit

Fluids used

Casino set

Lith loaned bv

Geohysical logs: 
From

eted Date ;?£* Ajen. '

Surface to _,££JD
SS<^ to -T'/. jo

,?//  Ja to 2ft-$ fJ

.?//  f 4 t O -' ^J- ** "

to
to
to

!< .* ~,,,r g,,-,.,,r.

Surface to -
to
to

/ »

^3 ?6/~ //e<

m ~T#te.QM KSILLSK 8t~r
m .^7 ^'/d/w/rv-r 3/7

^

m /^j? ^/^>iMvi ^/j-
m
m
m

m  
m
m

_m to 22£.*x_
m jj 1 ?'  <''

  <~*^B«»^B^

m through

. m
m

_m 
_m 
m

REMARKS:
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DATE TIME

CQAL REAP

DRILL ING LGG 

DEPTH * EM ARK'S

Drill Hale

17*

<*£/.

0

22/330

<SO 255

"7 

' vacZA "Z^fJ. 42- 1 ? ^ A. .'

.^-^J^^LJLJL 

>*>-,* ~''-& 3 Z$
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COAL REAP

Drill Hal 9

DRILLING LCG 

DATE TIME DEPTH ~.~:
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<Xo^y^ /* >tg4C/r>a<^yt 7«
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Natural Gamma 4 PI Density
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,...;....

...1..

.77.!...

.........

....:....,
........

'

..:.!.L.
:-::::
.. ^U...

:.-£:::

....:....

.........

... . . ..

,-    1 .... 
.........

........

. . . . ; ...

.........

£155

5

a
0)

-  

....

  -

....

-r 
....

<
....

-    -

........ .

  :-1        

  -

.

-

..rj

^j-^-»
f-

-.   ̂»-

...

    

a: ....
^  1

«

 

. .
....

.....

-   

site

S17S

.

;?i



ZZ-dl



TP-22

COMPANY: GSP
HOLE ID! TP22
LOCATION: DIN SHAH
DfilE: 23-4-93

TIME: 7,09PM 
OPEIMIOK: MEHifiB-NizftMftNi
COMMENT!: JDP 

COMMENI2: CfiSING

In drill pipe
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Natural Gamma Neutron
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Natural Gamma Neutron
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Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD,

SI*?1?** ^^YT^CE, PAKISTAN
i QgQ-1993

DRILL HOLE NUMBER TP-23

LOCATION

COORDINATES: LATITUDE (North): 25 16.37' 
LONGITUDE (East) : 70 16.02'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/7 

NEAREST VILLAGE: Ismail ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 04/25/93 

DRILLING TERMINATED: 05/05/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 78 

TOTAL DEPTH IN METERS: 245.53 

METERS ROTARY DRILLED: 35.48

CORE

METERS OF CORE IN CORED INTERVAL: 185.67 

METERS OF CORE LOSS: 24.38 

PERCENT OF CORE LOSS: 12

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 205.51 

ELEVATION OF THE FIRST COAL BED IN METERS: -206 

SEA LEVEL TO THE FIRST COAL BED: -128 

NUMBER OF COAL SAMPLES TAKEN: 1

TOTAL COAL THICKNESS IN METERS: 1.65



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKIST"V*T
1989-1993

DRILL HOLE NUMBER TP-23

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES : Ghulam Sarwar Lashari

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M)

Natural Gamma Open hole 243
Caliper Open hole 240
Resistivity Open hole 242
4 Pi Density Open hole 244

Natural Gamma Open hole 242 
Neutron Open hole 244
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Drill Bit Surface to .J^C
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to __ m

Fluids used

Casing set Surface to __ . _ ">
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to m

Lith logged bv

Geophysical logs:
_ _ From __ ; _____ m to _______ ____ m through
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COMPANY: GSP
HOLE ID,1 TP23
LOCATION: BHANDA-SANDA
DATE: 13-5-93
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Natural Gamma Neutron
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Natural Gamma Neutron
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TP-23

Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-24

LOCATION

COORDINATES: LATITUDE (North): 25 23.91' 
LONGITUDE (East) : 70 34.24'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/ll 

NEAREST VILLAGE: Khiara Habib 

DRILLING STATISTICS

DRILLING COMMENCED: 04/05/93

DRILLING TERMINATED: 05/10/93

ELEVATION ABOVE SEA LEVEL IN METERS: 131

TOTAL DEPTH IN METERS: 224.64

METERS ROTARY DRILLED: 30.48

CORE

METERS OF CORE IN CORED INTERVAL: 121.08 

METERS OF CORE LOSS: 73.08 

PERCENT OF CORE LOSS: 38

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 175.87 

ELEVATION OF THE FIRST COAL BED IN METERS: -176 

SEA LEVEL TO THE FIRST COAL BED: -45 

NUMBER OF COAL SAMPLES TAKEN: 0

THICKNESS OF THE THICKEST-COAL LED IN rlHIIZIxo. C 

TOTAL COAL THICKNESS IN METERS: 0.50

103?



DRILLING DATA FROM THE
THAR COAL FIELD, 

T^TTI PROVINCE, PAKISTAN 
1989-1993

DRILL HOLE NUMBER TP-24

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite 

DRILL SITE GEOLOGISTS

NAMES: Abdul Rahim Memon
Mohammad Dawood Khan

TYPE

Natural Gamma 
4 Pi Density

Natural Gamma 
Neutron

Natural Gamma 
4 Pi Density

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

Drill pipe 
Drill pipe

GREATEST DEPTH LOGGED (M)

197
201

197
200

197
201

fO 39
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Natural Gamma 4 PI Density
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TP-24

COMPANY: GSP
HOLE ID! TP24
LOCATION: KHARIO-HABIB
DATE: 12-5-93
TIME: 9,00PM
OPERATOR: MEHTAB-NIZAMANI
COMMENTl: JOH

COMMENT2: OPENHOLE
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2Q8O
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LOCATION: KHARIO-HABIB
DATE: 12-5-93
TIME: 5,45PM
OPERATOR: MEHTAB-NIZAMANI
COMMENTi: XDP 

COMMENT2: "7

TP-24

In drill pipe

NCAM CPS
iee

CPS Probes close

CPS probes far

Natural Gamma 4 Pi Density
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Natural Gamma 4 PI Density
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-25

LOCATION

COORDINATES: LATITUDE (North): 25 23.50 1 
LONGITUDE (East) : 70 21.38 1

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/7 

NEAREST VILLAGE: Yusuf ji Dhani 

DRILLING STATISTICS

DRILLING COMMENCED: 06/29/93

DRILLING TERMINATED: 07/08/93

ELEVATION ABOVE SEA LEVEL IN METERS: 114

TOTAL DEPTH IN METERS: 276.33

METERS ROTARY DRILLED: 44.50

CORE

METERS OF CORE IN CORED INTERVAL: 200.08 

METERS OF CORE LOSS: 31.75 

PERCENT OF CORE LOSS: 14

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 189.03 

ELEVATION OF THE FIRST COAL BED IN METERS: -189 

SEA LEVEL TO THE FIRST COAL BED: -75 

NUMBER OF SAMPLES TAKEN: unknown

THICKNESS OF THE THICKEST COAL, r>*u XIM iyuLir^o: x.uu 

TOTAL COAL THICKNESS IN METERS: 2.13



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-25

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES: Shafique Ahmed Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M) 

Geophysical logs are not available
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-28

LOCATION

COORDINATES: LATITUDE (North): 25 29.91' 
LONGITUDE (East) : 70 26.43'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/7 

NEAREST VILLAGE: Goth Dhori 

DRILLING STATISTICS

DRILLING COMMENCED: 05/01/93

DRILLING TERMINATED: 05/26/93

ELEVATION ABOVE SEA LEVEL IN METERS: 128

TOTAL DEPTH IN METERS: 260.00

METERS ROTARY DRILLED: 34.03

CORE

METERS OF CORE IN CORED INTERVAL: 187.13 

METERS OF CORE LOSS: 38.84 

PERCENT OF CORE LOSS: 17

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 193.94 

ELEVATION OF THE FIRST COAL BED IN METERS: -194 

SEA LEVEL TO THE FIRST COAL BED: -66 

NUMBER OF COAL SAMPLES TAKEN: 4

THICKNESS OF THE THICKEST COAL BED IN METERS: 3.35 

TOTAL COAL THICKNESS IN METERS: o.o^



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

^ILI. ::CLZ JIUMBER TP-28

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES: Shafique Ahmed Khan

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M) 

Geophysical logs are not available
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Form 1 of 5

DRILLING RECORD 
COAL REAP

Drill hole

Topo Sheet __?L"_J</J___________

Gri d r** i£Z_2i2JZ23l*!L*L 

Surface elev. (m) 

Dri 1 1 rig

Drilling started Date Ji^J^J^l^______ Time 
Drilling completed Date

Drill Bit Sur-face to _.______
___^£<JJ_ to _£_£______ m
______ to _________ m
______ to ___________ m
______ to __________ m
______ to _________ m
______ to m

Fluids used

Casing set Sur-face to _____-.____ m ____ ________
_______ to ___________ m
______ to __________ m _______________

Lith logged \*y^JjiAfjQVB________________________________

Geophysical logs:
__________ From ________m to ___________m through
__________ ________m _________m

m m
^ ̂  ̂  ̂ l______ ____  __ __  __ __ ____    . __i_M  __ __  __    __           ^ ̂                     ____ ____ ____ ____ ____

_________ _______m ________ m
m m--        _    _<__ _  _> _>  __ .«.« ._  _ _       -->   ̂  ̂  ̂  ̂  ̂   ^ ̂  -    _

____________ _________m ___________ m 
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TI ^G

LOCATION

COORDINATES: LATITUDE (North): 25 37.12' 
LONGITUDE (East) : 70 33.30'

TOPOGRAPHIC QUADRANGLE (PAKISTAN): 40 K/10 

NEAREST VILLAGE: Phularbah 

DRILLING STATISTICS

DRILLING COMMENCED: 05/16/93

DRILLING TERMINATED: 05/20/93

ELEVATION ABOVE SEA LEVEL IN METERS: 139

TOTAL DEPTH IN METERS: 162.76

METERS ROTARY DRILLED: 85.34

CORE

METERS OF CORE IN CORED INTERVAL: 54.80 

METERS OF CORE LOSS: 22.62 

PERCENT OF CORE LOSS: 29

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 123.28 

ELEVATION OF THE FIRST COAL BED IN METERS: -123 

SEA LEVEL TO THE FIRST COAL BED: +16 

NUMBER OF COAL SAMPLES TAKEN: 2

THICKNESS OF THE THICKEST COAL BED IN METERS: 0.87 

TOTAL CwAu inl^ruMJi^CD _LIN ivi^iZ,Ho. '1.52

nfo



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE , PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-30

DRILLING FLUID

NAME AND TYPE IF APPLICABLE 

DRILL SITE GEOLOGISTS

NAMES: Abdul Rahim Memon
Muhammad Dawood Khan

Kwikthik bentonite

TYPE

Natural Gamma 
Neutron

Caliper 
Resistivity 
4 Pi Density 
Natural Gamma

GEOPHYSICAL LOGS

OPEN/CLOSED HOLE

Open hole 
Open hole

Open hole 
Open hole 
Open hole 
Open hole

GREATEST DEPTH LOGGED (M)

158
160

159
158
160
156

lit'
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COAL REAP
Drill hoi* 

COAL INTERCEPTS

E5QM IS Id* eft 125 SOURCE SAMPLE NO,
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TP-30

COMPANY: GSP
HOLE ID! TP30
LOCATION: PHULLARBAH
DATE: 24-5-93
TINE: 9.00PM
OPERATOR: NEHTAB-NIZANANI
COMMENTI! XOH
COMMENT2: OPENHOLE

open hole
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j_____I

om> O-H 
t I

4

Probes close 5 GOO

CGFR CPS Probes far
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TP-30
Caliper Natural Gamma Resistivity 4 PI Density



TP-30

Natural Gamma Caliper-  
~ Resistivity 4 Pi Density



TP-30

^~ Natural Gamma _ Resistivity 4 PI Density
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TP-30 

Natural Gamma  - Caliper 3 r-Resistiv ity 4 PI Density
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TP-30

COMPftNY: GSP

HOLE ID! TP30
LOCATION: PHULLARBAH
DATE: 24-5-93
TIME: S.BBPM
OPERATOR: NEHTAB-NIZAMANI
COMMENT!: JOH
COMMENT2: OPENHOLE

NGAM CPS
ZOO

Natural Gamma

',ni?L>>?ik« vWaijci

open hole
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Natutal Gamma Neutron
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Natural Gamma Neutron
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DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUui£u2i; 71 31

LOCATION

COORDINATES: LATITUDE (North) : 25 36.42' 
LONGITUDE (East) : 70 21.58

TOPOGRAPHIC QUADRANGLE (PAKISTAN) : 40 K/6 

NEAREST VILLAGE: Kubri

DRILLING STATISTICS 

DRILLING COMMENCED: 05/17/93 

DRILLING TERMINATED: 05/26/93 

ELEVATION ABOVE SEA LEVEL IN METERS: 90 

TOTAL DEPTH IN METERS: 256.13 

METERS ROTARY DRILLED: 21.34

METERS OF CORE IN CORED INTERVAL: 194.62 

METERS OF CORE LOSS: 40.17 

PERCENT OF CORE LOSS: 17

COAL

DEPTH TO THE FIRST COAL BED IN METERS: 217.62 

ELEVATION OF THE FIRST COAL BED IN METERS: -218 

SEA LEVEL TO THE FIRST COAL BED: -128 

NUMBER OF COAL SAMPLES TAKEN: 3 

THICKNESS OF THE THICKEST COAL BED IN METERS: 2.87

TOTAL, (JUAli TrtlLJMMJibb .LIM DETERS: 4.87

(Vff



DRILLING DATA FROM THE
THAR COAL FIELD,

SINDH PROVINCE, PAKISTAN
1989-1993

DRILL HOLE NUMBER TP-31

DRILLING FLUID

NAME AND TYPE IF APPLICABLE: Kwikthik bentonite

DRILL SITE GEOLOGISTS 

NAMES : Ghulam Sarwar Lashari

GEOPHYSICAL LOGS

TYPE OPEN/CLOSED HOLE GREATEST DEPTH LOGGED (M) 

Geophysical logs are not available
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Form 1 of 5

DRILLING RECORD 
COAL REAP

Drill hole

Topo Sheet____ 

Grid ref

Surface elev. (m) 

Dri11 ria

Drilling started Date __/£j_£:/?.f 3_____ T i"ie
Drilling completed Date 26>- S~   /  i _«v^v -»-M^^.

Drill Bit Surface o 2-/' 3

to _________ m 
to ___________ m 
to __________ m 
to _________ m 
to m

Fluids used

Casing set Surface to
to ____ ____ m 
to m

Lith logged

Geophvsical logs:
____________ From _________m to ____________m through
__________ _ _____m __________m
_________^_ _ ________m ____________m
________ ________m __________m
_________ ________m _________m
__ ______ _______m __________m

REMARKS:
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COAL REAP

DRILLING LOG

Drill Hnl e



Form 2 of 5

COAL REAP

DRILLING LOG

Dri11 Hoie .Zfclt. _
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