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As part of a cooperative progrzm betweem the Geological Survey of

Pzkistan(GSP) and the U. S. Ceolcogical Survey(USGS), sponsored by the
Government of Pakistan and the Internzticn2l Cooperation Administration
{ICA) and its successor, the Agency for International Development{iAID),

U. S. Department of State, cozl beds in mines im major cozal fields of West
Pakistan were measured and sampled. The sazples ccllected by geologi sts of
the U. S. Geological Survey the Geolcgical Survey of Pakistan, and engzinee

L

are lzter analyzed in the laboratories

'4

of the U. S. Bureau of Mines{TS3),
of the U. S. Bureau of ¥ines at Pittsburgh, Pemmsylvania, by interzatiomally
recognized methods and procecdures. Thus, the analyticzl results possess
comparsbility with the hundreds of thousznds of analyses of coals from the

United States and other parts of the world that have been performed in the

g

ittsburgh laboratories. The cozplete anzlyses of Pakistan cozls, with full

M

£

scriptions of samples, are presented in this report becazuse the informaticn

[

s both valuable and timely, and is not available in any other single

lic

b

"
G
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Responsibility for the work is as follows: Iandis is responsible for
the text and general organization; Cone prepared the tabular materizl;
Reincmund and Barbour measured and sampled many of the coal sections; and
Schlick and Kebblish sampled some of the sections ané suppliaed the amalyses.
Additionzl samples wexre collected by S. Teyysb Ali, M. Yar Xhzn, and S. Qamer

<

Eyri US2¥. R. L. Harbour, USGS, measured and sampled some of the coal



The coal ficlds of Pakistan
Location
Most of the known coal ficlds of Pakistan are in the western part of

the nation, though large amounts of coal are present in undeveloped fields

ra

in East Pakistan also. The major developed or'potential coal fields o
the nation are indicated on figure 1. Many other undeveloped fields and
coal beds are known but are not shown on figure 1 because of lack of
comparable coal analytical and sample collection data. One of the seven
major fields in West Pakistan--the Mach field--is not discussed in this
report because no U. S. Bureau of Mines coal analyses are available for
the field.
Surface features

Most of the coal fields of West Pakistan are in mountainous areas in
which the local relief ranges from several hundreds to several thousands
of feet. The Lakhra and Meting-Jhimpir fields of West Pakistan and the
Jamalganj field of East Pakistan are in areas in which local relief ranges
from tens of feet to a few hundreds of feet.

In most of the coal fields the soil is too thin to conceal the coal-
bearing rocks but weathering depths are great--in excess of 100 feet in

some areas--and the coal beds have been destroyed to considerable depths.

Consequently, exploration and development are slow and difficult.






Geologic setting
Coal=-bearing formations

The coal-bearing rocks of Pakistan range from Late Permian to Miocene.
he Permian Paharpur Formation--the coal bearing unit in the Jamalganj
field of East Pakistan--is the oldest known coal-bearing unit and contains

much of the estimated reserves of the nation. Some coaly material

s present in rocks of Jurassic age but the next younger rock units that

e

contain significant quantities of coal are the Dhak Pass Formation and
Ranikot formation of Paleocene age. Rock units of Eocene age--the Ghazij
Shale, Patala Formation, and Laki Limestone of West Pakistan, and the

Tura Formation of East Pakistan-=-contain slightly more than half of the
reserves estimated to be present in rocks of Tertiary age. Rocks assigned
to the Turbat and Multana Groups of Oligocene and Miocene age contain coaly

material in a few places in West Pakistan.

In common with most coals of the world, the coal beds of Pakistan are
associated with rocks of terrestrial or brackish-water origin or else a
mixture of rocks of *errestrla~, brackish, and nearshore marine origin.

The rocks are composed dominantly of shale with lesser quantities of

sandstone. Limestone is a very minor constituent in some areas.



Geologic structure

(&3

The coal-bearing rocks in all of the coal fields of Pakistan have
been structurally deformed to some extent but the amount of disturbance
ranges from relatively gentle folding with assoclated simple tensional
faulting to complex .folding with associated large-scale reverse faulting
and duplication of beds. The coal beds being mined range in attitude
from nearly flat-lying to inclinations in excess of 45 degrees.

Coal beds

Coal has been defined as "a readily combustible rock containing more
than 50 percent by weight and more than 70 percent by volume of carbonaceous
material, formed from compaction or induration of variously altered plant
remains similar to those of peaty deposits. Differences in the kinds of
plant materials (type), in degree of metamorphism (rank), and range of
impurity (grade), are characteristics of the varieties of coal." (Schopf,
1956.) These characteristics can be used to classify coals, but of the
three--type, rank, grade--classification by rank, that is, by degree of
metamorphism, is the most commonly used system. One of the most commonly
employed systems for rank classification is the ''Standard specifications
for classification of coals by rank,'" D388-66, adopted by the American

Society for Testing and Materials (1969, p. 66=71; and table 1).



_Table 1.--Standard specifications for classification of coals by rank. a
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The comparable range of analyses and apparent ranks of coals from

major Pakistan coal fields are given in table 2. The ASTM classification

system does not include coals that contain less than 48 percent dry,
mineral-matter-free fixed carbon but samples of less than this minimum
have been included in the apparent rank determinations shown in table 2 because
they do not indicate any significant difference in classification from other
samples. In comparison with many coals of similar rank from other parts of
the world, the Pakistan coals tend to be low in fixed carbon content, and
high in ash, hydrogen, and sulfur .

The apparent ranks of coals from the fields listed in table 2 range
from lignite B to high-volatile A bituminous. The apparent rank assignments
for the Makarwal and Sor Range-Daghari fields are probably valid indications
of the true rank of coal in those fields but the apparent rank assiganments
for the Salt Rgnge, Lakhra, and Meting=Jhimpir fields must be considered only
provisional because of the relatively small number of analyses available.
It seems probable that coals of each of the indicated apparent ranks for
the Khost-Sharig-Harnai field are present within this large relatively

undeveloped field.
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Table 2, Range analyses 1/ and apparent ranks of coals from ra‘or coal fieids in West Pakistan




Classificationsof coals by type, such as the "type'" classification
used commercially in some coal fields of the Zastern United States
(U.S. Bur. Mines, 1965, p. 123), are not in widespread use. The systems
are mostly based upcn the same or similar gross distinctions in plant
material used by Tomkeieff (1954, table II, and p. 9), who divided the coals
into three series--humic coals, humic-sapropelic coals, and sapropelic
coals, based uﬁon the nature of the original plant materials. The humic
coals are largely composed of the remains of the woody parts of plants, and
the sapropelic coals are largely composed of the more resistant waxy,
fatty, and resinous parts of plants, such as cell walls, spore-coatings,
pollen, resin particles, and algae. Most coals fall into the humic
series, with some coals being mixtures of humic and sapropelic elements
and, therefore, falling into the humic-sapropelic series. The sapropelic
series is quantitatively insignificant and when found is commonly
regarded as an organic curiosity.

Grade, or quality, classificatiors of coals are generally based upon
the quantity of ash, sulfur, and other deleterious constituents that are
important in determining the utilization potential. According to M.Y. Khan and
others (written commun., 1969), a comparison of 97 Pakistan coals from
seven major fields with 642 United States coals (Fieldner, Rice, and
Moran, 1942) shows that the Pakistan coals average 15.1 percent ash and
4.8 percent sulfur compared to 8.9 percent ash and 1.9 percent sulfur for
. the U.S. coals. Obviously, most Pakistan coals, as mined, are relatively

high in ash and sulfur.



The following list, compiled by M. Y. Khan, E. R. Landis, and J. A.
Reinemund, shows that the average thickness of coal mined in seven
major coal fields of Pakistan is 3.2 feet and in four of the seven
fields beds aé thin as 1 foot are mined. In most other coal-mining areas
of the world, beds less than 2 feet thick are seldom considered minable
but thin beds will probably continue to be mined in Pakistan because
of the lack of widespread thick beds. The following tabulation includes

the six fields discussed in this report:

Thickness of minable coal beds

Coal field Maximum Average Minimum
Makarwal 10 5 2
Salt Range 5 2.5 1
Sor Range-Daghari 10 4 1
Khost-Sharig-Harnai 5 2 1
Lakhra 8 4 2
Meting=-Jhimpir 3 © 145 1

Average for Pzkistan coals 6.3 3.2 1.3

The coal beds of Pakistan are commonly lenticular as a result of
deposition in unconnected basins of limited areal extent. In addition,
structural deformafion in many areas has broken and distorted the beds
so complexly as to create major mining problems. lowever, in most of the
major coal fields the beds being mined have a lateral extent measured in

miles.

10



The discussion in this section is larg:ly derived from data
compiled by M. Y. Khan, E. R. Landis and J. A. Reinemund.
Coal fields
Makarwal

The Makarwal field covers an area of about 30 ééuare miles on the eastern
side of the Shinghar Range, which is part of the Trans-Indus Mountains. he
coal occurs in a single bed that ranges from 2 to 10 feet thick and averages
about 5 feet thick. The coal is of highavolatile B and C bituminous ranks and
is in the lowest part of the Dhak Pass Formation of Paleocene age.

The as-mined coal from the field has a higher proportion of lump coal
than the coal produced in most other Pzkistan coal fields. The ash content
ranges Irom 6.9 to 20.4 percent and the sulfur content from 4.1 to 5.6 percent.
Much of the sulfur is ia the form of very finely divided pyrite and is
. difficult to remove by washing. Resin content is high but not sufficiently
so as to justify extraction.

Salt Range

The Salt Range field covers an area of about 100 square miles in the
Salt Range of north-central West Pakistan.. The Patala Formation of early
Eocene age contains what apparently is a single coal bed throughout the field.
The bed ranges in thickness from 1 to 5 feet and is characterized by rapid.
lateral variations in thickness and composition. The coal is high-volatile C
and B bituminous in rank, is h;gh.in ash and sulfur content, and variagble in

composition,

i1



Sor Range-DaghariA

The Sor Range-Daghari field, which is about 16 square miles in area,
comprises a topographically elevated synclinal basin. The coal=-bearing
Ghazij Shale of Eoéene age érops out around all but the west side of the
syncline, where it abutts oider beds along a large fault. The Ghazij
is about 6,000 feet thick but the coal-bearing sequence in the upper
third of the formation is only about 200.feet thick. - Several different
lenticular coal beds reach minable thickness in different parts of the -
field and the average thickness of mined beds is about 4 feet.

Most of the coal in the field is of subbituminous A rank, with an ash
content of 2.7 to 14.1 percent and.a sulfur c&ntent of 0.4 to 5.6 percent.
With improved mining and haulage the percentage of lump cpal could be fairly
large.

Khost-Sharig-Harnai

This large geologically complex field has been known since before 1880,
has been studied in part by many investigators, and is still enigmatic in
detail. The coal field covers an area of about 80 square miles along a
northwest-trending folded and faulted structure along which coal crops out
for at least 35 miles. The coal-bearing Ghazij Shale of Eocene age contains
as many as seven coal beds that are mined at Some place in the field. Much
of the coal is of high-volatile B bituminous rank, but some high-volatile
A and C bituminous coals are present also. Nearly all the coals in the

field possess caking properties to some degree but cannot be classed

as coking coals.
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Lakhra

The Lakhra coal field in the southern part of West Pakistan lies
along the crest of a north-trending anticline that is about 40 miles
long and about 10 miles wide. The Lakhra Iicld comprises an area of
about 80 square miles in which the Ranikot Formatici: of Paleocene age
contains at least one persistent coal bed and two or more nonpersistent beds.
The bed that is mined ranges in thickness from 2 to 8 feet and averages
about 4 feet. In most of the field the rocks dip at less than 6 degrees
and the major structural problems are caused by north-trending normal
faults that dislocate the coal beds.

Most of the coal in the field has an apparent rank of either lignite A
or subbituminous C. The coal as mined contains about 30 percent moisture
and can be extracted in large lumps. However, the coal soon dries to a
moisture content of about 8 percent, tends to crumble, and is subject to

spontaneous combustion.

Meting-Jhimpir

The Meting=-Jhimpir coal field covers a known area of about 35 square miles
in the southern part of West Pakistan. The coal-bearing Sonhari beds which
comprise the basal part of the Laki Limestone of Eocene age dip very gently
westward and have been largely undisturbed by faulting.

Only one workable coal bed is present in the field and most of the
analyzed samples indicate a rank of lignite A, though some subbituminous C
coal is present also. The cozl tends to slack upon exposure to the air and

is subject to spontaneous combustion.
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Coal reserves

The estimated original coal reserves of Pakistan total about 2,012
million long tons. Of this total, about 549 million long tons were
originally present in West Pakistan. All of the coal mined in the past,
about 23.5 million long tons, came from West Pakistan and if a 50-percent
recoverability factor is applied the estimated remaining coal reserves in
West Pakistan are about 502 million long tons as of Jan. 1, 1969.

The estimated original reserves (M. Y. Khan, E. R. Landis, and
J. A. Reinemund, written commun., 1969) for the six fields discussed in

this report are as follows:

Makarwal 26 million long tons
Salt Range 91.5 million long tons
Sor Range-Daghari 53 million long tons
Khost-Sharig=-Harnai 60 million long tons
Lakhra 239.7 million long tons
Meting-Jhimpir 40 million long tons
Other 39.8 million long toms

14



Analyses of samples

The analyses in table 3 aré arranged geographically by coal field and
are grouped as follows: The proximate analysisjmoisturé, volatile matter,
fixed cerbon, and ash; the ultimate analysis, ash, hydrogen, carbon,
nitrogen, oxygen, and sulfur; the calorific value or heat of combustion
expressed in British thermal units; other analytical data such as free-swelling
index, specific gravity, and Hardgrove grindability index. The results
of ash fusibility tests are given separately in table &4, arranged by
iaboratory number similar to table 3.

The analytical procedures used for the proximate and ultimate analyses,
the calorific determination, and the ash fusibility tests are giver in
detail in ASTM Standard D271-58 (ASTM, 1964, p. 14-45). The free-swelling
index tests are described ia detail in ASTM Standard D720-57 (ASTM, 1964,

p. 110-114), and the Hardgrove grindability tests are explained in ASTM

Standard D409-51 (ASTM, 1964, p. 78-81).
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Table 3.--Analyses of sauples.
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< 2 ' 35.4 | 40.4 | 24.2[4.0 [53.5 0.9 | 7.9 | 9:5 9,970 | Free-swelling index no. noncaking
A e | |8 3 46.7153.3 | o- 5.3 170.6 |1.1 }10.5 {12.5. | 13.150
Sor Range-Daghari coal field 5
Lease No. 9 Unknown 2 1 |H-58383 [15.2[34.0 | 39.4 |11.4 5.8 [55.3 |1.2 [24.5 | 1.8 9,740 Free-swelling index no. noncaking
Gilani Coal 2. : 0.1 | 46.5 [13.4 .9 [65.1 |1.4 [13.1 | 2.1 11,480 Real specific gravity 1.47
- B 3. 6.3 | 53.7 [-- 5.6 [75.2 [1.6 [15.2 ] 2.4 13,250 ;
Leose No.o 58, | Unknown 2 |1 |u-58829 | 6.937.1 | 41.9 |14.1 .0 |57.7 |1.3 [18.5 | 3.4 10,130
H.M. Hobi- 2 39.9 | 44.9 [15.2 .5 |62.0 [1.4 [13.3 | 3.6 10,880 Real specific gravity 1.52
-+ bullah o, | o k7.0 | 58.01-c 5.8 178:0 o6 na.8 1163 | 12,880 0 -
Kalat Coad Co.| Unknown 2 |1 [u-60172 | 5.1 43.1| 43.0 | 8.85.4 |64.1 |1.2 |16.6 | 3.9 11,490
2 5.4 | 45.3 | 9.3[5.0 |67.5 [1.2 |12.9 | 4.1 12,110 Real specific pravity 1.45
it RIE b3 | 150.1 1 49.9 |-- .6 |74.4 1.3 4.2 [ 4.5 | 13,350 T e o clld
¥alat Coal Co.| Unknown 2 |1 [u-60171 |15.8[36.5 |37.6 [10.1[5.9 [55.5 [1.1 [25.1 | 2.3 9,620
2. 43.3 |44.7 |12.05.0 [66.0 [1.3 13.0 | 2.7 11,670 R ol specifie gravity 1.47
3 (9.2 150.8 |-- p.6 [74.9°|1.5 [14.9 | 3.1 13,250
Lease No. 9, | Unknown 2 |1 |u-58382 |[17.6[33.9 |39.2 | 9.3 6.0 |55.0 [1.3 [26.4 | 2.0 9,730 B BT Tt e e
Gilani Conl 2 $1.1 |47.7 [11.2 k.9 [66.7 [1.5 [13.3 | 2.4 11,810 e o s T e
Co. 3 6.4 |53.6 |-- b.6 [75.2 [1.7 |14a.8 | 2.7 13, 300 ' B & Y 2ok
Lease No. 50, | Untnown |2 |1 |u-sss30 [18.4 [35.5 [37.9 |10.2 .8 [51.7 |1.1 |27.3 | 3.9 9,180 X
H.M. Habi- 2 $:1.0 ['46.5 | 12.5 h.6 |63.4 |1.4 |13.4 | 4.7 11,260 Real specific gravity 1.49
_bullah co. | 3 76.9 [53.1 |-- 5.3 |72.4 |1.6 [15.3 | 5.4 | 12,860 e '
1oacc No. 8, |Top scam 2 |1 |u-35651 [21.231.0 [38.3 | 9.5 .6 [51.2 [1.2 [29.6 | 2.9 8,690
Mir Quadir 2 39.3 [48.7 [12.0 .1 |64.9 ]1.5 |13.8 | 3.7 11,030
_Bahke! J Y [ (-1 e 6.7 |155.3 (-~. .7 |73.8 1.8 5.5 f4.2 | 12,50 | s o g
leace Mo. 8, |Bottom seam 2 |1 |B-35650 [17.136.2 |40.4 6.}%.2 57.4 1.2 [26.1 | 2.8 10,240
Miy Quolir 2 3.7 |48.7 7.6 5.1 169.3 {1.4 [13.3 | 3.3 12,360
_Balksh o e e 7.2 |52.8 |-~ b.6 |75.0 11.5 |14.3 | 3.6 | 13,370 L= R R T o
W.P.1.D,.6. 030k
Yo, 143, Tannbl 1 |F-55410 [18.1[36.7 |41.4 3.8.4 |60.2 |1.4 [27.6 6 10,490
3, Pati i:n  Top bed 1 |2 4.9 [50.5 | 4.6 5.4 173.5 1.7 |14.1 7 12,810
Industyial 3 7.0 [53.0 |-- B.6 |77.1 |1.8 4.8 7 13,430
Davelops ent Corp. 1 v TP . b dobee
Y.3.D.G.Gcase 98, "rop bed 1 |1 |P-55411 |16.8[37.8 |40.9 4.56.2 |60.3 9 {27.6 ) 10, 560
Tuinel 7, Pakistan 2 45.3 [49.4 | 5.3[5.2 [72.4 [1.0 [15.5 | .6 12,690
I trfal n-chlop- 3 47.9 152.1 |-- [5.5 ]|76.5 [1.1 |15.2 7 13,400
o X - — - —— e ——— e e B L - e — SEPESSINS (PR SS— PUUSR F— - S S S E———— - - —— - - - st ao——— -~ . - —
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|

._,_’_{”_7_1_‘__-____; _"ff{’f‘_'"?g l— Vitimate “Calorific valunl PR ad B 2 i
= A | PP | 2ils = b
el | g
17
-] v []
Mine o o om § - ot
¢ g4 g gg 3,8 b 5 s |y par
S1E1E0 |35 38| | 1k
. 8 45 Jgle*|gcldlzela Z
: Sor Roanpe=-Daghari coal ficeld
A s o e
Daghari,State  Pntuowm 1|1} 58412 |17.5[35.5 7.0 6.1 |56.7 |1.2 |26.9 |2
Mine, 712 3.1 8.5|5.0 |6g.7 |1.5 |13.8 |2
Incline A 3 7.1 == .|5.5 |75.1 | 1.6 [15.1 |2
Daghari,State [ !nown 1 | F-55413 [ 16.3|35.6 11.6 | 5.6 |53.0 [1.1 [22.9 |5 F
Minc, 2 2.5 13.8 | 4.8°]63.3 | 1.3 |10.1 |6.
Incline A 3 ; 9.4 -= |5.6 |73.5|1.5 |11.7 |7
Paghari, State |okuovn 1| F-55414 | 17.6[36.7 3.3]6.4 |60.1 |1.4 |27.8 |1 o
Min:, Adit 2 .6 4.0 |5.4 |72.9 [1.7 |14.8 |1.
fo. 1 3 6.5 == |5.6 [76.0 11.7 |15.4 |1. e b
P.1.0.C, 1ace 1 T P-57437 [16.3[39.8 3.2 | 6.5 [61.5 [1°4 [27.0
¥o. 143, Tunncl 2 7.6 3.9|5.6 |73.5 [1.7 [14.8
Wo. &, V:listun 3 9.5 -~ |5.8 |76.4 |1.7 |15.6
« Industr? !
Develop ot Coup. , — | P o ST TR
P.I.D.C, Lo 1| F-57438 |17.9)36.8 3.7 |6.4 |60.0 | 1.4 |28.0
No. 98, % 1 2 .8 4.5|5.4 |73.0 (1.7 |14.7
No. &4, Yakivtin 3 6.9 -~ |5.6 [76.5|1.8 [15.4
Industs ) ]
P_‘.\:rv-]_t; u‘l_pnp Pe [ | - "
Baceed, loase 1 | F-58291 |15.9[3%.9 10.8 | 5.6 |53.2 | 1.1 |24.4 |4.9
. No. 58, H.M, 2 1.5 12.9 | 4.6 [63.2 [ 1.4 [12.1 |5.8
Habibullah Co. 3 7.6 -- |5.2 |72.6 |1.6 [13.9 |6.7
Rdic ¥io.2, | WMiddle ved |1 (1 | F-56292 |17.1 [36.4 4.9 [6.37[59.9 [i.4 |26.5 [1.0
Leasc 113, 1.}, 2 3.9 5.9 5.3 [72.3 | 1.6 [13.7 |1.2
Babibullal Co. 3 6.7 -~ |5.6 |76.8 |1.7 |14.6 |1.3
Wew Avea, 1 | F-61502 | 17.2]33.5 13.3|5.8 |51.7 |1.2 |25.0 |3.0 Ha-dgrove grindability index No. 59
Mit 12, Eastern 2 0.4 16.1 (4.6 |62.4 |1.5 |11.8 (3.6
Beluchistan Con 3 8.1 - 5.5 |74.4 |1.7 |14.1 |4.3
Trading Co. i : | | || B | = S .
Lease 18, Adit 1 | F-61503 | 16.8(37.0 7.4 1 6.2 |57.2 1.3 |25.7 12.2
2, Eastern z 8.9 5.2 |68.7 (1.6 [12.9 |2.7 Hardgrove srindability f{ndes No. 51
Baluchintan Coal 3 .- 5.7 |75.5 1.7 |14.1 |3.0
Dading Co. L S : PN | | | - 4| S| — PO e ey
Aboadyar Adit .| p-61504 | 18.7 6.6 |6.0 [56.0 1.1 {76.1 |2.4 Hardgrove grindability indes %o, 72
Lease No, 9 2 7.8 4.9 {68.9 1.3 |14.1. [3.0
Gilani € ' Co. 3 -= |5.3 |76.8 1.4 [15.3 |3.2
e 1|1 | P-61505 | 18.0[35.4 6.0 [ 6.1 [s7.2 0.1 [27.3 |23 | N G ATIN 2 AR .
7.00% 3.2 7.315.0 |69.7 |1.4 |17%.8 |2.8 Hardgrove grindabilicy Lodey ac, 50
3 6.6 -= (5.4 |75.2 1.5 [14.9 |2.0

- .. - mar - - a——
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Sample | _ Proximate 1 Ultinate Calocific value i 3 b=
Tl
[ o v o ]
Mine Bed B :g U las g g - g’ & i Btu Other
218 | 8¢ @ |25 |34 I I I & | &
- g 0 g vl O ) ¥ 5 F- -3 ™ Y] -
31811 gleflzclslzldi2) 813
Sor Range-Daghati
Longwell, Lease |Top bed 1 | F-61506 | 14.7] 37.1 8.6 |6.0 [57.3 [1.2 3.8 10,290 : )
" No. 9, Gilani 2 | 43.5 10.1|5.1 [67.2 |1.5 4.4 12,070 Hardgrove grindability fndex no. 56
Coal Co. 3 48.4 -- |5.7 [r6.7 1.6 4.9 13,430
Pak Khazina  |Lower bed 17]76-39307 | 16.2] 37.86 4.4 (6.1 [59.2 [1.3 2.9 10,490 Harigrove grindability iniez no. 56
lease No. 58B 2 45.1 5.2 5.1 |70.7 |1.6 3.5 12,520 Frec-s+elling index no. nsicaking
H.M. Kabi- 3 47.6 -- |5.4 4.5 |1.7 3.7 13,210
bullah Co. | ik
Mueu-Jease 126 = g
“.!;.;: Habi- ek bog ; 2900 1) 163 2;:8, g; g ;(8).: }: :2!2 :g'zgg HRardgrove grindability index ns. 59
bullah Co. 3 46.8 Yo 5 2.4 [1.5 35 12:810 Free-swelling index no. norcaking
Kali, Trase Ro. [Middlc bed 1 | G-41355 | 14.0| 39.2 5.5 6.0 [60.0 |1.3 4.0 10,700 Hazdgrovs grindabiliey dndex aos 62
7, United 2 45.6 6.4 |5.2 |69.7 [1.5 4.7 12,440 e £ e e e oM
Hiverals Co. 3 48.8 -- |s.5 [74.5 |1.6 5.0 13,290 L NB; ENGR B Mg
Saced, Loase Touer bed 1| ¢-41356 | 18.7| 34.6 5.8 [6.1 [s6.4 1.3 2.9 9,900 Eardgrove grindabilicy index ne, 31
Ko. 59, .M. 2 42.5 7.2 4.9 l69.3 |1.6 3.6 12,170 Pire<swalitny Todsx ndx aenesking
N abibullah Co. 3 45.8 -- |5.3 [4.7 1.7 3.9 13,110 =
oraly ¢ |lower bed 1| 6-51357 | 19.4 35.1 6.7 |6.1 [54.9 |1.2 3.4 9,610 SO S T P i
126 2 43.5 8.4 |4.9 [68.2 |15 4.5 | 11,920 BReirseh pmaleglivey i 03
Sorabjes Mining Co. 3 47.5 -- 5.3 [76.4 |1.6 4.6 13,010 FRESEEELTANE, WHIRAMG. NRNERING
Bnfiz, lcase Bottom bed 1 | n-10248 | 12.8] 37.0 11.9 [5.5 [55.1 [1.1 5.1 9,960
No. 6, H.M. 2 1 42.4 13.6 |4.7 |63.2 |1.2 5.9 11,430
Babibullsh Co. 3l 49.1 -- 73.1 |1.4 6.8 13,230
Khost-Sharig Harnal coa
Unknova None 1 | H-78952 | 4.8] 34.1 32.7 | 3.9 |45.1 1.0 [10.3] 7.0 8,260
2 35.8 34.3 6 |47.4 |1.0 | 6.4]7.3 8,680 Free-swelling index no. 1
R Rl rellets 3 54.5 .- 4 [72.2 11.6 | 9.611.2 13,210
Thear and None 1 | H-78951 | 4.1[ 39.3 21.4 |4.8 [56.4 [1.2 | 9.0[7.2 10,470 s
Sons 2 40.9 22.3|4.5 |58.8 1.2 | 5.7] 7.5 10,910 Free-swelling index no. 2}
B I 13 52.7 -- .8 |75.6 |1.6 | 7.309.7 14,050
Sokkans Bk~ Unnamed 1 | n-78949 | 7.7] 35.8 17.3 (5.2 |58.9 [1.3 |13.3' 4.0 10,740
fstan Indus- 2 38.8 18.7 | 4.7 |63.9 |1.4 ) 6.9 4.4 11,640 Free-ruclling index no. 3%
trios | 3] | 47.8° -- .8 [78.6 ]1.8 <M_ms_.,{.-_q_'__l'g.lyo g
- Hakus No. 3 Mangals scam 1 [ R-78948 [ 5.1 [ 41.8 16.6 [ 5.0 [57.4 |1.3 |11.0[ 6.7 10, 650
Pakistan 2 44,1 19.6 .7 160.5 1.4 | 6.7 7.1 11.250 Free-swelling index ne. 3%
Induseries el el 131 . 1 56.8 |45.2 ]}~ 8 175.2 11.7 | 8.518.8 | 14,000 e N N T
Nekus Ko. 4 Unnained 1 | H-78947 | 8.5 | 40.2 14.3|5.2 [56.6 |1.2 |16.2) 6.5 10,310
Pakistan 2 44.0 15.7 | 4.6 |51.9 |1.3 | 9.4 7.1 11,270 Tee-swelling index no. !
Industries | 3 52.1 .- .5 173.4 1.5 lirals.s 13,360 T 3 L EAE ]
Fu' ohele Fak- JUnnamed 1 | H-78953 | 8.6 36.1 145.815.2 [59.0 |1.5 j12.2} 7.3 10,900
fetsn Industries 2 39.5 1'16.214.7 |64.5 [1.6 | 5.0} 8.0 11,920 Frev-swelling index no. 3%
S BT 3 oV Varalszel-- 5.6 fe.9 |19 j€.179.5 | 1220 OV TIPS R e TR
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Sample Ultimate Calorific value
~
L s e g g
Mine Bed oo ou w |2y & g 5 s : y Btu Other
[ o (V-] o oo U .0 [ o o 9
212! 8% CHEERER 4 n M & -
g 8 |[o8 |53 ES H | = g’ 3
1.4 ) 8 § 3 x |15 [ ED 3 P> o ¥ pe TR SR R
¢ Harnai coal field
01d zardalu  |zardalu 3 |1 | n-78955 5.9 [67.3| 1.4 | 9.9 1.9 12,560
Progressive 2 5.8 |68.8| 1.4 | 8.1] 2.0 12,840 Preec-swelling index no. 2}
Mining Co. 1. 3 6.7 179.9]11.6 | 9.5] 2.3 14,920
Tor Char Top{?) seam 3|1 | H-78954 5.1153.9]1.0 |15.6] 7.6 9,790
Pakictan 2 4.5159.8|1.1 | 7.6]8.4 10,860 Free-swelling index no. 2%
Indestries | 3 5.5 |73.501.4 | 9.2 )10.4 13,340 _
Nakus No, 2 Middle(?) 3 |1 | H-78946 5.0 157.3|1.2 |10.3]| 9.0 10,940
Pakiston seam 2 4.7 160.111.3 ] 6.4(9.5 11,470 Free-swelling index no. 3
Inductifes | 3 5.8 [73.311.6 | 7.2h1.6 13,990 .
Lease No. 105 ;!uu od 2 |1 | H-67080 5.1162.2|11.4 | 9.8]5.7 11,480
Minfve Indusiry 2 4.8]165.511.5| 5.6]6.0 12,080 Real specific gravity 1.46
of Palistan _— D0 AR | 5.8 178.5/1.8 | 6.2]7.2 14,480 Cerit B iy
Learc No. 1042 |tiskuown 2 |1 | n-67081 4.760.701.4 | 9.1]6.7 11,030
Minin: Trndustry 2 4.4 163.2]1.5 | 5.8]7.0 11,490 Real spocific gravity 1.52
of Polistan | k.43 5.6 177.1011.8 | 7.2]8.5 14,020 Ty o
Ali Corp. Unkuown 2 |1 | H-67079 4.2 145.9]11.0 |11.0] 9.5 8,640
2 3.7 |49.7| 1.1 | 4.5]10.3 9,350 Real specific pravity 1.7%
s {8 3 5.3171.711.6 | 6.6 hs.8 13,430 L2l Bieinedtiam =
Adfvs Com- Northern 3 |11 | B-38240 5.3/63.5|1.5 )1 7.0}7.5 11,980
mercial Coal (bottow?) 2 : 5.0167.311.6 { 2.0}7.9 12,710 Free-swclling index no. 9
Cond,. .~ g = 3 6.0 180.301.9 | 2.3]9.5 e N7 o )
W.P,X.D.C.lecse Unknown 9 1  G-79324 5.5 58.5 1.4 15.4 5.3 10,580
61, W.ral Indus. 2 4.8 65.8 1.6 6.3 5.9 11,920 Free-swelling index no. &
Develap rnt Corp. 3 5.7 78.0 1.8 7.5 1.0 14,120
Tease No. 564  Below 9 1 6-93335 5.0 57.3 1.2 12.0 9.5 10, 590 Hardgrove srindability index no. 72
Commevcinl bottom 2 4.4 62.4 1.3 5.2 10.3 11,540 . Free-swelling index no. 3':
Mintirg Co. scam 3 5.3 74.6 1.6 6.2 12.3 13,800 s
W.P.1.D.C.7o. 90 Middle 9 1 G-93336 5.0 61.6 1.3 10.1 7.2 11,320 Hardgrove scindability index no. $7
151, Adit 1. 6 scam 2 4.7 64.1 1.4 6.9 7.5 11,790 Free-swelling index no. 3%
W.Pa! ] 3 5.6 75.7 1.6 8.2 8.9 13,930 . > .
Dovels Corp. . i W T W ec e e e T
WP, i.D.C Trane Bottom 9 1 G-93337 5.2 61.3 1.2 10.1 9.2 11,410 Harderove sriodanility index no. 61
151, w.! secam 2 4.8 64.8 1.3 5.7 9.7 12,070 Free-swelling index no. &
Indu pevelop. 3 5.6 75.1 1.5 6.5 11.3 13,990
Corp. s = R e e S S T
Lakhra coal field
H.M.) |1airian 2 |1 | n-51788 6.8 [42.1| 0.8 |38.0[3.3 7,539 I A ——
bull o 2 4.8 [61.7 1.1 114.314.9 11,050 Free-swellin; fnacx ne. noncawing
3 5.5 |70.1] 1.3 [16.5% | 5.7 12,730 . e
GSP Boring  |Lailian 3 |1 [ n-51789 7.0 [38.7] .7 |39.3] 3.8 7.010 ]_e PPN
L-10 2 4.7 e0.3| 1.1 |11.5]) 6.0 10,910 Baal speciiie sravity 157
i 5. 3 5 1 72.1 1.3 113.8 7'1‘ -~ .1:‘.;“‘.',0,,. _ :T\': WL .:!\-\- u_ .-_.n\ .___r ne ke i
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Sample

I Ultimate " Calorific valut

= > ! |

gIE ] 2 S
o % !

Mine Bed o | [ o]~ a s | £ Btu Othcr

o |w oo s -y ) et~y a e c e b

o el O e o oa U o o [ o “~ =

—~ | CE o QS Y b %5 § .0 e o P

- | £ 3 = % I ] W o > -

8 8 5 15 (] O B wt Q [} > | [ -~ A o
= = [ < = < - o %

e e A A B A - - A L . B W S B e e e R - S T R
l ' Laki cozl field
o e e i Bl ek ol ol S o - N RN S
3

Latlian Col- Lailian H-45314 31.8
licry, H.M.
Habibullnh

Mining Co. i

Frec-swelling index no. noncaking

W N -
WS W
v
o =
ol
w
—
—
(=]
<o
w N
r—
~
o
SQwo
—
-

2
w
o

T bo- Lailian 3 |1 [H-33049 |[39.4 [25.3 |20.7 | 14.6 | 6.4 | 28.8| .6 |47.8] 1.8 4,630 S i =St
2 41.8 |34.024.2 | 3.4 [47.4]1.021.1] 2.9 7,640

[0« 0, S, e | S 3 .55.1___/'10.9 -- 4.4 162.5]11.3 Z_h 01 3.8 l_&_()_/’?')___ s oy SN e

Balu:listan lailian 4 1 J-37990 30.0 {27.7 |26.8|15.5 (6.2 ]38.4 8|35.9]| 3.2 , 770

Coal Co. 2 39.6 [38.3 |22.1 4.1 !54.8]1.1]13.4} 4.5 9,670

o B e s a1 1s0.8)a9.24-- |s5.3|70.3)31.4017.2]5.8 | 12,410 w4,

Indus Coal lailian 4 |1 [3-37989 |24.3 |29.5 |26.3 |19.9 5.7 [38.7] .7 |29.4!5.6 7,020

Co. 2 38.9 |34.8 |26.3 3.9 |51.1]1.0|1c.3] 7.4 9,250

e L, || S | [T 152.9 |47.1 |-~ |5.3169.4]1.3013.9010.1 | 12,600 e

|
|
|
|
{

H.M.Vabi-

bulliti Co. Lailian 4 J-37987 |31.0 [29.2 |26.4 | 13. 38.
56.

8 6,900
2
69.8
3
1
1

10,000
12,410

W WA -

v

N

(=)

~

~

=

Al

Ll
[ERERVER N

.8 3|4.4
119 6| 6.4
1.4 115.6 | 8.0
Khon Coal [Liidian 4 J=37993 127.7 [26:2 1122.7 | 23.4 ‘33. .6 130.6] 6.5 6,040 i
Co 36.3 |31.4 ] 32.3 46. B8 8.219.0 8,360
& o SIS L VA SRR | | S ) (| | LS 68.111.2112.113.3 I 12,350 % -
coal field .

SCH-] Awin Sunhari H-51787 25:6 1132,

ity 1.60
Agoincies ¢

Frec- welling ind x ne. noncaking

|rzn{,1§» Keal ¢ ccific gis
12,380

<
o
@ 3
w
[l ]

.,
S
P

!

&

._.
0
o
w o
'owvw

) bl\'a-'h'ol:l

Real specific gravity 1.66
Free-swelling index no. noncaiking

Davood, |Sonhari 2 “|u-51786 |27.8 |29.
Davood Co.
Led,

T4-148, Auiin

WN = W~
w
w
VW= UWw
o
=

=

Z

-]

5

e .

G of ~
|
WIS o

oW qoui,,;‘uo-olwmu

...
—

f o~

® o

|
|
|

Agencics Sonhari 2 |1 [H-33721 |[34.1 [29.1 [25.8 [11.0 7.0 /39.6| .8 138.1/]3. 7,100
2 44.1 [39.2 [16.7 4.8 160.0 1.2 |11.9 | 5.4 10,780
e , 3 =5 I8 153.0 {47.0 | -- 58 tpollang Fig.ouies Al agagson. b e oo
Mine 1K, Souhar i 4 |1 [J3-37992 [34.1 129.9 [24.6 [11.4 5.8 138.8] .7 | 5.1 7.150
Auin Coal Co. 2 45.5 [37.2 {17.3 14.6 {59.0] 1.1 7.0 10,850
s b el li56.0iliAS g b= 15,5 197.301.3 9.4 1 13,120 e
D t, Miy S ahari 4 |1 |J3-37991 [36.56 |28.2 |26. .9 138801 .7 13.5 6,740
1, co. | 2 44.5 |42 5 180.4 | 1.1 5.5 10,620
1td ¢ o ol il W ool s on VAE 2169.6!1.3 5.3 12,220 |
Mine 1 hari 4 |1 [J-37988 [35.4 |29.6 |26.7 ] 7.1 150.9] .8 | 2.0 7,370 i i jam= . e
(Anin Coal Co.) 2 45.8 [41.3 .0 183.3]1.2 | : 11,400
) ) | BTSRRI | T | T N | N R A a7l 5 13,090 . o
Divoond, Mine |Svnhari 4 |1 |3-37986 [36.0 {29.1 [24.1 |10.8 (7.1 [37.5| 7 jun. 7.120
8,Divond Co. | 2 5 137.6 116.9 ) {58.5: ) 1.2 Lax.2 s 11,130
1td AN I v e de - b ss.7 las.ailes  15.9 1705 [ 1.a05.2 1 ! )
1/ " "

= 1, John A. Reinemund, U.S.G.S; 2. D..P. Sechlick, U.S.B.M.. 3. R. L. Harbour, ; b T
6. 5. Tay) AlL, G.S.P,; 7. L. F. Troncezak, U.N.; 8. PB. R. Eyric U.S.8M.5 9. P, D, Spuneey, U.8.6.8.; W0 5. Q. Ba4n. .00






DESCRIPTION OF SAMPLES

The brief descriptions in this section supplement the information
presented in taSles 3 and 4 and have been compiled from notes made by
the geologisté and engineers who collected the samples.

Makarwal coal field

Godarmal Mine, West Pakistan Industrial Development Corp.
(Pakistan Government)

Analysis D-91602. High-volatile B bitiminous coal from the Godarmal
Mine, Simpson Secticn, Pakistan Government. Sample from Entry no. 6 East,
pillar between no. 4 and no. 5 crosscut heading, about 2,000 feet from
mine mouth. Coal bed 48% inches thick. Samplgﬁ by P. R. Eyrich, U.S.B.M.,
July 30, 1952.

Charles Mine, West Pzkistan Industrial Development Corp.
(Paxistan uovernment)

Analyéis D-91603. High-volatile C bituminous coal from Charles Mines,
Simpson Section, Pakistan Governmbnkp Sample from 27 Left Level, 800 feet
south of haulage incline. Top bench of bed only, 42 inches thick. Sampled
by P. R. Eyrich, U.S.B.M., July 30, 1952.

Charles Mine, West Pakistan Industrial Development Corp.
(Pzkistan Goverament)

Analysis D-71604. Hi gh-volatile B bituminous coal from Charles
Mine, Simpson Section, Pzkistan Government. Sample from 27 Left Level,
800 feet south of haulage incline. Bottom bench of bed only, 33%

inches thick. Sampled by P. R. Eyrich, U.S.B.M., July 30, 1952.

w
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Omparkash Mine West Pakistan I-.;...ut"lc.l Development Corp.
’
g?.a. istan Goveranm —.u.)

Analysis D-91605. High-volatile C bituminous coal ffom Omparkash
Mine, Lunashiwal Section, Pakistan Govermmaent. Sample from crosscut
off main haulage incline, about 2,300 feet in from mine mouth. Top bench
of bed only, 55 inches thick. Sampled by * R. Eyrich, July 31, 1952.

Omparkash Mine, West Pakistan Industrial Development Corp.

(Pakistan Covernme ;;
Analysis D-91606. igh-volatile C bituminous coal from Omparkash

Mine, Lumshiwzl Section, Paki_.tan Govermment. Sample from crosscut off main

haulage incline, about 2,300 feet in from mine mouth. Bottom bench of bed

only, 14 inches thick. Sampled by P. R. Eyrich, July 31, 1952.

Omparkash Mine, West Pakistan Industrial Development Corp.
(Pakistan Government)

Analysis D-91607. High-volatile B bituminous coal from Omparkash Mine,
Lumshiwal Section, Pakistan Government. Sample from District No. 9, south-
east of main haulage incline, about 900 feet in from mine mouth. Coal bed
72 inches thick. Sampled by P. R. Eyrich, July 31, 1952.

Mine run composite sample
Analysis D-91611L High-volatile B bituminous coal from accumulated

sample from previous listed mines of about 150 tons used for screen tests.

Sampled by P. R. Eyrich, Aurust &4, 1952.

(P“ALS an Governmen;,

Analysis D-91608. High-volatile C bituminous coal from Landoo Mine,
Gullakhel area, Pakistan Government. Sample from face of lower level gangway
at No. 5 cross heading, 400 feet in from mine mouth. Cover at sample point
400 £feet. Top bench of bed only, 14 inches thick. Sampled by P. R. Eyrich,
August 1, 1952.
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Landoo Mine, West Pakistan Industrial Development Corp.
(Pakistan Government)

Analysis D-91609. High-volatile C bituminous coal from Landoo Mine,
Gullakhel area, Pakistan Covernment. Sample from face of lower level
gangway at No. 5 cross heading, 400 feet in from mine mouth. Cover at
sample point 400 feet. Bottom bench of bed only, 8 inches thick. Sampled
by P. R. Eyrich, August 1, 1952.

Salt Range coal field
No. 4 East Chambol Mine, Katha Collieries

Analysis D-91610. High-volatile C bituminous coal from No. 4 East
Chambol Mine, Katha Group No. 8, Katha Collieries. Sample from face at
lower level gangway, 800 feet in from mine mouth. Cover at sample point
300 feet. Top and bottom benches of bed, 26 inches thick in total. Sampled
by P. R. Eyrich, August 2, 1952.

Sor Range-Daghari cozl field
Lease No. 9, Gilani Coal Co.

Analysis H-58383. Subbituminous A coal, from Lease No. 9, Gilani Coal
Co., a slope mine, 6,000 feet above sea level. Dip 50°; grab sample of
weathered coal outside of mine. Sampled by D. P. Schlick, U.S.B.M.,

July 24, 1963.
Lease No. 58, H. M. Habibullah Co.

Analysis H-58829. High-volatile C bituminous coal, from Lease No. 58,
K. B. H. M. Habibullah Co., a drift, 6,000 feet above sea level. Dip 60°;
a grab sample of weathered coal outside of mine. Sampled by D. P. Schlick,

U.S.B.M., August 2, 1963.



Lease No. 3, Kalat Coal Co.

v

Analysis [

m

-60172. High-volatile C bituminous coal, from Kalat Coal
Co. Mine, 6,000 feet above sea level, 15 miles from Quetta. A grab sample
of weathered coal from dump. Sampled by D. P. Schlick, U.S.B.M., August 19, 1983.
Lease No. 3, Kalat Coal Co.
Analysis H-60171. Subbituminous A cozl, from Kalat Coal Co. Mine,
a drift, 6,000 feet above sea level, 15 miles from Quetta. A grab sample
of fresh coal outside of mine. Sampled by D. P. Schlick, U.S.B.M.,
August 22, 1963.
ecase No. 9, Gilani Coal Co.
Analysis H-58382. Subbituminous A coal, from Lease No. 9, Gilani
Coal Co., a slope mine, 6,000 fcet above sea level, 15 miles south of
Quetta. A grab sample of fresh outside of pithead. Sampled by D. P. Schlick,
U.S.B.M., August 1, 1963.
Lease No. 58, H. M. Habibullah Co.
Analyses H-5883G. Subbituminous B coal, from Lease No. 58, H. M.
Habibullah Co., a drift, 7,000 feet above sea levelt A grab sample of
fresh coal outside of pithead. Sampled by D. P. Schlick, U. S. B. M.,

August 1, 1963.
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Lease No. 8, Mir Quadir Bahksh

Analysis H-35651. Subbituminous B coal, from Lease No. 8, Mir
Quadir Bahksh, a drift, 6,120 feet above sea level, 15 miles northeast
of Quetta. Coal bed, top bed; dip 42°, strike N 20° E; cover at point
sampled 150 feet. A channel sample of fresh coal. The bed was measured

and sampled by D. P. Schlick, U.S.B.M., June 30, 1962, as described

below:
Section in bed in Leace No. 8, Mir Quadir Bahksh

Laboratory No==--- o e e o e o v e e o emmee——- cm—ea- H-35651

Roof, claystone. Ft_ in,
Claystone= == =eascamasssinmonsoocmnns a e oo }6
Coal, dulle-cecmecocccasacmorscmsenmenmesoncna o 5
Coal~e=~mmrcescccmecsncsas s cm s e s s c e s e s mm - 7
Claystone====--eescccececmmccmcrecemnccnaccnnaanoa= 1/2
Cogl=====rcecccceccccccnccccaccececccacccaa" -——-- 1 i
Claystonem=reseanceenanesionmsonmssnes=nsesme e }7
(odo - B e L e 3 0
Clayston@meeccemccccccmccccccccccccmccmccccac—cea -yé

Floor, soft, smooth.
Total thickness of bede====ecccccccccrccccncana- 6 8 1/2
Thickness of sample-=-===-ccccccccccccccnccoanan 59 1 1/2

1 Not included in sample.
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Lease No. 143, Tunnel 3, West Pzkistan Industrial Development Corp.

Analysis F-55410. Subbituminous A coal, from lease No. 143, Tumnel
3, W.P.I.D.C., a slope mine, 7,500 feet zbove sea level, lat. 30°10'N,
long. 67°12'E, 12 miles east of Quetta. Coal bed, top bed; dip 50° SW,
strike N 439W; cover at point szmpled 400 feet. A channel sample of
fresh coal. About 550 feet from portal. The bed was measured and
sampled by John A. Reinemund, U.S.G.S., June 29, 1957, as described below:

Section in bed in Iezase No. 143, Tummnel 3, W.P.I.D.C.

Laboratory N = e mc e cecccccrrecc e cc e cee e e e mmee=- F=35341C
Roof, claystone. Ft in.
- 1.
Claystone===-==-=c-ccceocca-u- e L TR L e 4+
(oo T 7 0
ca ¥
‘aystone-—-------------------------------—------ d6+
Floor, claystone. .
Totzal thickness of bed==-=-=-=cecccccccccaccacccaa 7 10+
Thickness of szmple=-==ec=-=-cmceccccccccccaccnaa= 7 0

L1 Not included in sample.
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Daghari Mine, West Pakistun Industrial Development Corp.
(formerly State Mine, West Pakistan Province)

Analysis F-55412. Subbituminous A coal frcm State Minme, West Pakistan
Province, a slope mine, 6,800 feet above sea level, 35 miles southeast of
Quetta. Coal bed, bottom bed; dip 902, strike N 4005; cover at point
sampled 600 feet. A channel sample of fresh coal located ia imcline 4,
face of lower level, 60 feet below inclime. The bed was measured and
sampled by John A. Reinemund, U.S.G.S., and L. F. Trenczak, United Natioms,
August 27, 1957, as described below:

Section in bed in State Mine, West Pakistzn Province

I *baratory R e i e e F=53412

)4

Roof, claystone. Ft.

Lpe

¥

Claystone, carbonaceous==-==-====--=sc-eceecceca-
Gl FoSGINOMEs sS SN  R S

Claystone, carboraceous=---------=-cccccccaecca-= =7

Cozl, not banded, tough====-==eemc-cmcececacaa- -— 1 7

3 > <>

Coal, bright, banded=-==-==-=========m====c==-=u-n 2
2 o 2

Coal, bright, clay layers==------c-ce-eece-cec-e-- S

Cosl, bright, banded====--=-==-========--=-=---mae 8

Coal, bright, fusain layers------==-cecececcccccce= 2 3

Claystone, carbonacegug~===-=-ce-seccccasccsacaccaa ok

Floor, claystone, soft.

Total thickness of bed-====w-=---m-cceca--- Sl 9+
Thickness of sample-—---—~=-covcccccccncanccaccaas  j 2




Daghari Mine, West Pakistan Industrial Development Corp.
Lease No. 2
(formerly State Mine, West Zakistan Province)

Analysis F-55413. Subbituminous 4 coal, from State Mine, West Pakistan
Province, a slope mine, 6,800 feet above sea level, 35 miles southeast of
Quetta. Coal bed,bottom bed; dip 909, strike N 40° E; cover at point
sampled 700 feet. A channel sample of fresh coal located in incline A,
right entry, coal face in pit below entry level. The bed was measured and
sampled by John A. Reinemund, U.S.G.S, and L. F. Trenczak, United Nationms,
August 27, 1957, as described below:

Section in bed in State Mine, West Pakistan Province

Laborataty Nosstsssscssssssssassaisosissoosstsemo o= F=55413
Roof, claystone. Ft in.
2 b}
Claystone, light gray, soft===-=-=-cec-ce----- ————- ~F2:t
Coal, fusain bands in upper parte=-=-=--=-c-cce--c-- 2 0
Clay=mm o e acmmme o oo wimio oim oo ) o o 0101 5 0 ) 0 o - 1/2
Coal, bright, friable-===--cceccccccccccccacca=a- - 1 0
Clay=======cecmcmmceccccmccccccccmcccccmcmam—aaan 1/2
Coal, bright, friable=--e-ce---ec-cccccca== -———-- 7
b
Claystone, carbonaceous==--=====--ce--- ———mm———- - =2
Floor, claystone, soft.
Total thickness of bed==--~----c-ccceccceccccccaa- 4 O+
Thickness of sample====-c=--ec-cccccccaccccccccnax 3 &

Y Not included in sample.
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Lease No. 143, Tunnel &, West Pakistan Industrial Development Corp.

Analysis F-57437. Subbituminous 4 coal, from Lease YNo. 143, Tunnel &,
W.P.I.D.C., a slope mine, 7,300 feet zbove sea level, 20 miles east of Quet:a.
Coal bed, top bed; dip 45° SW; cover at poinc sampled, 550 feet. A ch;nnél-
sample of fresh coal in face cof right entry about 600 feet from portal.

The bed was measured and sampled by John A. Reinemund, U.S.G.S., August 14,
1957, as described below:.

Section in bzad in Lease

Leboratory No====-ececmceecmecccccccmcmc e ccc e cme F=57437
Roof, claystone. F in.
i ¥
Claystone, medium gray==---==--=--cccececcccec== o 4+
Coal, banded======----=cccccce-- e ————- I 8
Cozl, contorted bands===------ —————- eeem e -- 2 10
; b}
Coal, bony====-=-ccc-eccccccccececcmcccmcccean -- =
. : Y
laystone, carbonaceous, ferruginous---------- -- 4+
Floor, claystone, soft, smooth.
Total thickness of bed--------- L L L L 5 )
Thickness of sample=~==--=-w----- =i i e LT 4 6

1 Not included in sample.
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Lease No. 98, Tunnel 4, West Pakistan Industrial Development Corp.
Analysis F-57438. Subbituminous A coal, from Lease No. 98, Tunnel 4,
W.P.I.D.C., a slope mine, 7,300 feet above sea level, 20 miles east
of Quetta. Coal bed, top bed; dip 459 SW; cover at point sampled 350
feet. A channel sample of fresh coal in face of tunnel slope about
400 feet from portal. The bed was measured and sampled by John A.
Reinemund, U.S.G.S., August 14, 1957, as described below:

Section in bed in Lease No. 98, Tunnel 4, W.P.I.D.C.

Laboratory No-==e-=cecccccccaccecccnccccecceccccnccan- F=57438

Roof, claystone. EE in.
n 1 l’
Claystone, carbonaceous, dark gray=------------- 4+
Coal, banded==-==e--ce-ceccccevcccccccacaccnsaan 1 10
Coal, imperfect, banded-~--------e-c-ceccceccccca-x 4 4
Claystone, carbonaceous, ferruginous==--=---=-=--=--- 3h+

Floor, claystone, soft, smooth.
Total thickness of bed====-----ceeccccecncec---- 6 10+

Thickness of sguple==-=c-c=ceccssccsmssssomansna 6 2

Y Not included irn sample.
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Lease No. 58, Hameed Adit, H. M. Habibullah Co.
Analysis F-58291. Subbituminous A coal, from Hameed Adit Lease
No. 58, H. M. Habibullah Co., 7,350 feet above sea level, 8 miles east
of Quetta. Coal bed, middle; dip 50°, striie N 80° W; éover at point
sampled 400 feet. A channel sample of fresh coal in face in slope from
end of adit. The bed was measured and sampled by John A. Reinemund,

U.S.G.S., September 25, 1957, as described below:

Section in bed in Hameed Adit; Lease No. 58, H. M. Habibbulah Co.

Laboratory No-=====--=c=-- R e e L P - F=-58291

Roof, claystone. Bt ia.
Claystone, brownish gray, carbonacecus==-=-==--== l@
Coal, bright, not banded, blocky----==-- ——cmeee- - 3
Coal, dull, fusainous-=--==-=-=cc-ecccccccccocoaaa 1
Coal, banded, bright and dull-----=--c-ccocemooon 1 1/2
Coal, bright, not banded, blocky==-=-=-=ccc-c-ca- 1 1/2
Coal, dull, fusainous=-===c-ccereccecncccccancecna 2
Coal, bright, not banded, blocky======-ce-cmeuanx 6
Coal, banded, bright and dull=---=------- ———m———— 6
Coal, brizht, banded, blocky==-===-=seeccececoaax 9
Coal, bright, blocky-==------- R 5

.

Claystone, brownish gray, carbonaceous======-==--=- =2

Floor, claystone, soft, smooth.
Total thickness of bed=-=-====-u- e seme== 3 &
Thickness of sample===--- R L L L L L L L 2 11

1 Not included in sample.
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Lease No. 113, Adit No. 2, H. M. Habibullah Co.
Analysis F-58292., Subbituminous A coal, from Lease No. 113, Adit
No. 2, H. M. Habibullah Co., 7,500 fecet above sea level, 12 miles east
of Quetta. Coal bed, middle bed; dip 509, strike XN 50° W; cover at point
sampled 300 feet. A channel sample of fresh coal from slope No. 5,
level No. 2, end of level. The bed was measured and sampled by John A.
Reinemund, U.S.G.S., September 25, 1957, as described below:

Section in bed in Lease No. 113, Adit No. 2, H. M. Habibullah Co.

Laboratory No=---ceecececcceccccnaccrecccececnnneaaa—- F=55292

Roof, claystone. Ft in.
Clzystone, brownish gray, carbonaceous=-=====-e=- 3&+
Coal, bright, attrital, sheared-------=--=----=u= 5 1/2
Coal, mottled, attrital, friable-==----=-=c-cc-oc 3 9 1/2
Claystone, medium gray, Soft====e-ccecece-ccaa- -——- -y2+

Floor, claystone, soft, smooth.

Total thickness of bed====----ceccccccccccacanaa- 4 9+
Thickness of bed===---=-e-=ccccccccccnnncccncaaa- 4 3

Y Not included in sample.
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Lease No. 102, New area Adit No. 12, Eastern Baluchistan Coal Trading Co.
Analysis F-61502. Subbituminous A coal, from New area Adit No. 12.

Eastern Baluchistan Coal Trading Co., a slope mine, 7,400 feet above

sea level, 20 miles southeast of Quetta. o2l bed, top bed; dip 452 sW,
strike N 20° W; cover at point sampled 300 feet. A channel sample of

fresh coal in face of slope from adit, about 400 feet from portal. The
bed was measured and sampled by John A. Reinemund, U.S.G.S, and L. F

Trenczak, United Nations, October 15, 1957, as described below:

Section in bed in New area Adit No. 12, Eastern Baluchistan Coal Trading Co.

Laboratory No====-=-=-e-ecceccccccccccccceccaccccnaa=a- F-61502
Roof, claystone. Ft in.
Claystone, carbonaceous===-==-=-=-----= creese== 31+
Cozl, banded, fusainous, and clayey=------ —————— 10
Coal, bright, frisble~=--- —m——————— memmmeeee—- -- 1
¥
Coal ané clay, interbedded---------e-cccec---- - 4
Y
Claystone, carbonaceous=---=-==--=- e =1 3
Coal, dull, fusazinous===--=---==--=c=-- et e 1 L
; ¥,
Claystone, carbonaceous=--=-----=e-eccecc-ce--o- 10+

Floor, claystone, soft.

Total thickness of bed=---=--=-----eccccceca--- 6 7+
Thicl-neSs of Sample— ------------ - ——————-— 3 2

Y Not included in sample.
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Lease No. 18, Adit No. 2, Eastern Baluchistan Coal Trading Co.
Analysis F-61503. Subbituminous A coal, from Lease No. 18, Adit
No. 2, Eastern Baluchistan Coal Trading Co., 7,400 feet above sea level,
20 miles southceast of Quetta. Coal bed, top bed; dip 439 SW, strike
N 24° W; cover at point sampled 300 feet. A channel sample of fresh coal
in face of slope from left drift off adit, 200 feet from portal. The bed
was measured and sampled by John A. Reinemund, U.S.G.S, and L. F. Trenczak

United Nations, October 15, 1957, as described below:

Section in bed in Lease No. 18, Adit No. 2, Esstern Baluchistan
Coal Trading Co.
Laboratory No--==--cc=ec=-- S e e s F-61503

Roof, claystone, sheared. Ft in.
b}
Claystone, soft, with cozal lenses=-=----=c=cec--- ! 3+
Coal, bright, attritale--==--ecececcceccccc--- -- 2 0
5 & bl
Clay, softe===-==v=-- -ermm———-- et -- = /4
Coal, bright, attrital=----ce-=ccec--- L B - 1 2
1v

Claystone, carbonaceous==-==-=--- T 2+
Floor, claystone, smooth.

Total thickness of sample~=-<---- mresececceec——- 4 7 1/4+

Thickness of bed-=----- cmm——- cemeeececcccccecc——- 3 2

Y Not included in sample.
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lease No. 9, Ahmadyar Adit, Gilani Coal Co.

Analysis F-61504. Subbituminous A cocal, from Ahmadyar Adit, Lease
No. 9, Gilani Coal Co., 6,éOO feet above sea level, 25 miles southeast of
Quetta. Coal bed, iower part of middle bed; dip irregulir SW, strike
N 40° W; cover at point sampled 300 feet. A channel sample of fresh coal
from face of slope from first left entry. The bed was measured and sampled
by John A. Reinemund, U.S.G.S., and L. F. Trenczak, United Nations,
October 17, 1957, as described below:

No. 9, Gilani Coal Co.

Laboratcry No===-==-==-- e e-eeccccee==--=  F-61504
Roof, claystone. Ft in.
2 Yy
Claystone, carbonaceous==--=-=ccece-ceaccca- ceemee- o |
’ = . U
Claystone, soft, plastic--==--=-=c-ceccec-cccac--- -9
Coal, faintly banded, attrital, blocky====-=----= 9
Coal, not banded, friable, mottled======vccccce-w= 1 8
Coal, faintly banded, attrital, blocky=======--= - 6
Claystone, carbonaceous====-=====---== mmemeeme—eee- 31
Floor, claystone, soft.
Total thickness of bed==-=---=-c-cccccccccccce-a- 3 10 1/2
Thickness of sample--=---==---cc---- e 2 11

1 Not included in sample.



Lease No. 9, Ahmadyar Adit, Gilani Coal Co.

Analysis F-61505. Subbituminous 4 coal, from Ahmadyar Adit, Lease
No. 9, Gilani Coal Co., 6,600 feet above sea level, 25 miles southeast of
Quetta. Coal bed, upper part of middle bed; dip irregular SW, strike
N 40° W; cover at point sampled 300 feet. A channel sample of fresh coal
from face of slope from first left entry. The bed was measured and
sampled by John A. Reinemund, U.S.G.S., and L. F. Trenczak, United Natioms,
November 20, 1957, as described below:

Section in bed in Ahmadver Adit, lLease No. 9, Gilani Coal Co.

Lzboratory No=======--=- e e —m—————— —————ee F-61505

Roof, claystone, soft. F i,
e 5 b
Claystone, soft, plastic=====-=-ccc-ce--- ceeee-- 2+
Coal, not banded, fusainous====-=--- R T L 4
Coal, faintly banded, attrital~-~ec-=-=-- R 1 8
Coal, not banded, fusainous=====------ ceccmccca= 1 3
= y
Claystone, carbonaceous=-=-------- ) i - =
Floor, claystcne, soft.
Total thickness of bed=-=-------ceccccanccaca- - 3 6
Thickness of sample======-c-ccccnccccccaccaa- -—- 3 3

Y Not included in sample.
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lLease No. 9, Longwall Mine, Cilani Coal Co.

Analysis ['-61506. Subbituminous A coal, from Longwall Mine, Lease
No. 9, Gilani Coal Co., 6,400 feet above sea level, 25 miles southeast
of Quetta. Coal bed, top bed ; dip 35° SW, strike N 18° W; cover at
point sampled 300 feet. A channel sample of fresh coal in face of left
entry, 30 feet from Slope No. 1, about 400 feet from portal of Adit No.
3. The bed was measured and sampled by John A. Reinemund, U.S.G.S.,

October 17, 1957, as described below:

Section in bed in Longwall Mine, Lease No. 9, Gilani Coal Co.
o et e S s e e e T 3 2

‘Laboratory No==-=mccccccmcccrnrmmecsrcscnccn e s F-61506

Roof, claystone, soft. Et in.
Claystone, soft, plastigc==---=--ce--cecccceccaa- ~L2+
Coal, not banded, fusainous===-===---ecccccmcea- 2 6
Claystone, carbonaceous=---===-eecccecccacocccaaaa j@+

Floor, claystone, soft.
Total thickness ofsample-====--=cecccce--ccec=n- e 10+
Thickness of bed=====c=-cc---ceecceccanccccca-caa 2 6

1 Not included in sample.
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Lease No. 58B, Pak Khazina Mine, H. M. Habibullah Co.

Analysis G-39307. Subbituminous A coal, from Pak Khazina Mine, Lease
No. 58B, H. M. Habibullah Co., an adit and slope mine, 7,500 feet above
sea level, 10 miles east of Quetta. Coal bed, lower bed; dip 50°, strike
N 38° W; cover at point sampled 450 feet. A channel sample of fresh
coal in No. 2 slope from right entry; left entry, 50 feet off slope, about
400 feet from portal. The bed was mecasured and sampled by John A. Reinemund,
U.S.G.S., and S. Tayyab Ali, G.S.P., July 1, 1959, as described below:

Section in bed in Pak Khazina Mine, lLease No. 588, H. M. Habibullah Co.

Laboratory Nome=eecce=ee- et L G-39307

Roof, claystone, soft. Ft. in.
Claystone, carbonaceoug"~"="=~==="<==c====== it o 1/3 1/2
Coal, with 1/16"-1/8" shale layerse=eescccccccc- l/l
Coal, blocky, bright=--=-eececcccccccecccanax -— 2 3 ¥/2
Coal, clayey with shale layers==--=----ccccec---- 1/3
Siltstone, carbonaceousg=========c=ss<==- Swmsesm l/3
Sandstone, fine-grained~=css=sssscsssssanan=== = l/15 v

Floor, sandstone, smooth.

Total thickness of bed=--==s=-cesccccrccsncasca= 3 2
Thickness of sample-====scccccrccncssasnaoamas - 2 3 1/2

1/ Not included in sample.
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Lease No. 126, Muen Mine, H. M. Habibullah Co.
Analysis G-39308. Subbituminous A coal, from Muen Mine, Lease No.
126, H. M. Habibullah Co., a slope minec, 7,500 feet above sea level, 10
miles east of Quetta. Coal bed, lower bed; dip 499, strike N 49° W;
cover at point sampled 450 feet. A channel sample of fresh coal from
foot of slope, 425 fecet from portal. The bed was measured and sampled
by M. Yar Khan, G.S.P., and John A. Reinemund, U.S.G.S., July 1, 1959, as

described below:

Section in bed in Muen Mine, Lease No. 126, H. M. Habibullah Co.

Laboratory No=-=----=-- A - T K o

Roof, claystone, soft, Ft. in.
1/
Claystone, soft------ S eSS S s i o
Coal, bright, friable-=-ecscccceccorarcnrocecoaas 1
Coal, bright, blocky-===-=--cccecccccacccan- ———- 4
1/
Claystone, carbonaceous---=-=-- et LEL L L L L L =
Coal, bright, blocKy-meemcmmccccc e cccceeeem 1 0
' : 1/
Claystone, carbonaceous==-===-==-=-c-ccecccccecao =6

Coal, mottled, blocky=====ececmccccccccccncccnnn 3 1/2
Claystone, tough===ce-ecccccmcccccccccccacncccnnn =1
Coal, bright, friable------cccccccccccccccaccnax 2 10
Sandstone, very fine-grained-====-==cececcceccca- = 1+

Floor, sandstone, smooth.
Total thickness of bede-==--c-eccccccccccccccana- 5 2 1/2

Thickness of Sa:?le--_-------------------------- 4 6 1/2

1 " . 2 ; s
—‘/ Not included in Sclipice.
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Lease No. 7, Kaka Mine, Adit No. 1, United Minerals Co.
Analysis G-41355. Subbituminous A coal, from Kaka Mine, Adit No.
1, Lease No. 7, United Minerals Co., 6,400 feet above sea level, 20
miles east of Quetta. Coal bed, middle bed; dip 480 NW, strike N 25° E;
cover at point sampled 300 feet. A channel sample of fresh coal from
face of left entry from main adit, about 300 feet from adit. The bed
was measured and sampled by John A. Reinemund, U.S.G.S., July 7, 1959,

as described below:

Section in bed in Kaka Mine, Adit No. 1, Lease No. 7, United Minerals Co.

Laboratory Now====-==- o e e e e el s ) o o e - G=41355

Rool, sandstone, wavy. re. in.
Sandstone, very fine-grained=-==-===ccacmca ————- 1/ 2+
Coal, bright banded====ceeecececcaax ceememmee—aaa 11
Coal, clayey, powdery==--- eeeececccsccecc e e—- 11
Coal, bright, sheared===-==--cccaccuceaa- cmeme-- 6 0

1/

Claystone, silty-===-=-cceccc--- cmseeccccccnccna- =gk

Floor, claystone, soft.

Total thickness of bed===-cccecccccmcccccncccaa- 7 10

Thickness of sample======c==cccccmcccnaaa-- S 7 10

e Not included in sample.
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Lease No. 59, Saeed Mine, H. M. Habibullah Co.
Analysis G-41356. Subbituminous B coal, from Seeed Mine, Lease
No. 59, H. M. Habibullah Co., an adit, 7,500 feet zbove sea level, 10
miles east of Quetta. Coal bed, lower bed; dip 109; cover at point.sampled
200 feet. A channel sample of fresh coal from face of first left from
first right entry off main tunnel about 1,000 feet from portal. The
bed was measured and sampled by John A. Reinemund, U.S.G.S., aand M. Y.

Khan, G.S.P., July 21, 1959, as described below:

Sgction in bed in Saced Mine, Lease No. 59, H. M. Habibullah Co.
Laboratory No-=====ceccccccccccnncccccccnccnccncecaca- G-41356
Roof, claystone, soft. Kt in.

o A 1/
Claystone, soft, calcareous-=-===-ec=ccccccccac=x ¥ 3+
Coal, bright, faintly banded--=-===c--cmeccecaa-a- 2 1
Coal, cdull, not banded-======ceccccccccccncaca=- 1 10
s 5 ' /8
Siltstone, carbonaceousS=======-eeccccccccceccacax =1+

Floor, siltstone, hard, rough.

-

Total thickness 0f bedmmermmcccccccccccccccccaa- 4 0

hickneSS Of Sample--------—-_——---------------- 3 11

1/

=" Not included in sample.




Lease No. 128, Sorabjee Mine, Adit 96, Sorabjee Mining Co.

Analysis G-41357. Subbituminous B coal, from Sorabjee Mine, Adit
96, Lease No. 128, Sorabjee Mining Co., 7,500 feet above sea level,
10 miles east of Quetta. Coal bed, lower bed; dip 30° NW, strike N 359 E;
cover at point sampled 200 feet. A channel sample of fresh coal from
face of first right entry from slope, about 250 feet from portal. The
bed wasAmeasured and sampled by John A. Reinemund, U.S.G.S., and M. Y.

Khan, G.S.P., July 21, 1959, as described below:

Section in bed in Sorabjee Mine, Adit 96, Lease 128, Sorabjee Mining Co.

Laboratory No===-==-- e et L DL L L L L L L L G=41357
Roof, claystone, soft. Et. in.
N1 1/
Claystone, coaly, softe==ee-emeccccccccccccacaaae =14
e ; 0 b 1/
Clay, light gray, plastice-=--cecesccccccccccccna- = 14
Coal, mottled, sheared-=--==- emmeesce e ————— 3 10
e i 1/
Siltstone, light gray, hard-=e==-==-c-ccccccccca-a ="6
Floor, siltstone, hard, rough.
Total thickness of bed======ccccccaaa- cmmmme———— 3 10 1/4
Thickness of sample----------------------------- 3 10

4

= Not included in sample.

[§V]
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Lease No. 6, Hafiz Mine, H. M. Eabibullah Co.
?

Analysis H-10248. Subbituminous A cozl, from Hafiz Mine, lease No. 6

-

H. M. Hsbibullah Co., an adit, 6,365 Zfeet sbove sez level; 32 miles southeast

[\8]

of Quetta. Coal bed, bottom; dip 45° W, strike, north; ‘cover at pcint
sampled 200 feet. A channel sample of fresh coal, from adit level,
775 feet north of adit in entry along bottom bed. The bed was measured

and sampled by John A. Reinemund, U.S.G.S., March 27, 1961, as described

below:

Section in bed in Hafiz Mine, H. M. Habibullah Co.

La;ora:ory o e e H-loz;a

[,
(o]
()
[ Ed
h
[
[ o]
8]
(a3
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o]
(4
(1
(4]
]
]
]
]
]
]
]
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]
]
]
[}
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
(¢3]
'74
S~
N

CO&;, atcritglecmccccccc e e e ——eme——ecme— e j 2
. 1/
Sancstcne, :lna.?ralned----—-------------—------ _— 31-
<

Floor, sandstone, smooth, hard.

Total thickness Of bedr=ccmccccccccccccccccccaaa 2 | 1/2
Thickness of Sam?le-"“"-"'-""""'-'-“‘-' 1 10 1/2

1/

Not included in sample.
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Khost=-Sharig-Harnai coal field
Mine name, unknown; Operator, unknown
ligh-volatile B bituminous coal from a mi

Analysis H-78952.
level, in

(name unknown), a shaft mine, 4,000 feet above sea

34 N/12; 720, 100 yards N; 2,970, 800 yards E, 0.8 miles east of S
Coal bed unnamed; dip 20° S., strike E-W; cover at point

rail station.
The bed was measured and sampled by R. L. Harbour, U.S.G.S.,

sample 50 feet.
April 10, 1964, as described below:

. s
in 1inpamed mine

Section in bed

Laboratory Ao T e T

Roof, claystone.

(61 Tl T L T L

Floor, claystone.
Thickness of bedr=~ecmcccccnccccrcccccccncncccca=
1 6

sample-----------------------------

Thickness of




Ihsan and Sons Mine
Analysis H-78951. High-volatile bituminous B coal, from Ihsan and Sons
Mine, a meandering drift, 3,710 feet above sea level, in Survey of Pakistan
topographic sheet 34 N/12; 720, 50 yards N; 2,964, 350 yards E, 3 miles
from Sharig rail station. Dip 562 N (overturned), strike E-W; cover at
point sampled 80 feet. The bed was measured and sampled by R. L. Harbour,

U.S.G.S., April 10, 1964, as described below.

Section in bed in Thsan and Sons Mine

Laboratory N e r e rrc e ccnrca e rccrcr e cc e rr e e---- H-78951

Roof, hard claystone*. Ft.

1a 1/

;aYS:OﬂE"-""-""-'--"“"-"-"""-‘-"" 2

Coal (0.4 to 1.5 feet)=-emmmccocemceccaacencaceas 1 0
0

(@
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Claystong==e=emcemmeccccccceecrcncnccecceencnnan- &

o7 R R —— 2

Floor, claystone.

Total thickness of sample=====-c-ce-eccccccccaaa- 2 7

Not included in sample.

* Beds are stratigraphically inverted.
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Roghani Mine, Pakistan Industries
Analysis H-78949. High-volatile B bituminous coal from Roghani Mine,
Pakistan Industries, an incline along bed, 3,700 feet above sea level, in
Survey of Pakistan topographic sheet 34 N/16 717, 100 yards N; 2,980, 300
yards E, 2.2 miles northwest of Nakus. Unnamed coal bed; dip 309, strike
N 559 W; cover at point sampled 75 feet. The bed was measured and sampled by
R. L. Harbour, U.S.G.S., April 11, 1964, as described below:

Section in bed in Rochani Mine, Pakistan Industries

Laboratory No--===---- cerreeecceeo— ce-eccecececccceo-- H-78949
Roof, claystone. Et. in.
Coale===-mmccmcececccccccccccncccccencccccccncna 2 7

Floor, claystone.
Total thickness of bed-===--- Y e L L L e 2 7

Total thickness of sample--=c-ceccccccccccccaaa- 2 7




Nakus No. 1, Pakistan Industries
Analysis H-78948. High-volatile 2 bituminous coal (€48% F. C.),
Nakus district, from Nakus No. 1 Mine, Pakistan Industries, a horizontal
drift, 3,400 feet avove sea level in Survey of Pzkistan topographic sheet
34 N/16; 710, 980 yards N; 2,979, 730 yards E, 3 miles southwest of Nakus.
Coal bed, Mangals; dip 50° S, strike N 70° W; cover at point samples 150 feet.
The bed was measured and sampled by R. L. Harbour, U.S.G.S., April 11, 1964,
as described below:

ection in bed in Nakus No. 1 Mine, Pakistan Industries

w

Laboratory Now-==---cccccrcccmccrccccccccccccccccana-" H-78943

Roof, claystone, hard. Ft. in.

s o s o e s 0 o S 0 e 5 1 1

Claystone======---=ecrccecccecceccnccee - cenenee-- 0 8
Coal----=-- i o 2
, 1/
Limestone-=-=------eccececcecccrcccrecnncanen——— =B
Coal-=====mcccmcccrc e cccc e 10

Claystone---==-ce-cc-ce==x e e e - - ="3

Coal-omrecrmam e c s ceresn oo ---- 1
Floor, claystone.

Total thickness of bed======c-cccccccccccccccaax 3 2

Total thickness of sample-===-ccecccccccccccccaax 2 2

1/

=" Not included in sample.



Nakus No. 4, Pakistan Industries
Analysis H-~78947. High-volatile C bituminous coal, from Nakus

AN &

No. 4 mine, Pakistan Industries, an adit normal to strike, 3,300 feet

above sea level, in Survey of Pakistan topographic sheet 34 N/16; 711,
370 yards N; 2,979, 770 yards E, 3 miles southwest of Nakus. Coal bed,
unnamed; dip 60° N? strike N 70° W; cover at point sampled 100 feet. The
bed was measured and sampled by R. L. Harbour, U.S.G.S., April 11, 1964,
as described below:

Section in bed in Nakus No. 4 Mine, Pakistan Industries

Laboratory No---=-=-=ccccncccccecacccnccccccencencana A=78947
Rocf, claystone- . Ft. in.
Coal-=r-recerccccccccccnccceccnnccnccecccccncncax 0 6
1/
Claystonge======cececcccconnaccnccnecccaccaccccacn= == 9
Coalememmecca= R e L L L L L L D 5
Claystone=====cesceccecccccececccccncacncacancc= 1/2
Coale=mmmmcncax —m————— S — 6
Floor, claystone.
Total thickness of bed====-cwcccecccccccccccanaax 1 9
Total thickness of sample=====-- L L L L PP ———- 1 5

1/
Not included in sample.
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Nukershela Mine, Pakistan Industries

e

Analysis H-78953. High-volatile B bituminous ccal, from Nukershel

clouc o

Mine, Pakistan Industries, drift along bed, 3,500 feet above sea level, in

} g /.

Survey of Pakistan “opographic sheet 34 N/16; 716, 230 yards N; 2
yards E, 1.3 miles northwest of Nakus. Cozl bed unnamed; dip 269 S, strike

cover at point sampled 75 feet. The bed was measured and sampled

22
w
w

o}

by R. L. Harbour, U.S.G.S., April 11, 1964, as described below:

Section in bed in Nukershesla Mine, Pakistan Industries
Laboratcry B I LT T T o - E=-78953

Roof, claystone.

Coal-mcccmcmcccmcocmmccaccaccacaacccaacaaaaaanan

[
[
o

Floor, claystone.

Total thickness 0f bedewececmcccccccccncccccccnaa- i | 10
Total thickness of samplé==e=-cecccccccccccccaax 1 10



http:ur.nz.::.ad

0ld Zardalu Mine, Progressive Mining Co.
Analysis H-78955. High-volatile bituminous A coal (< 48% F. C.),
from 01ld Zardalu Mine, Progressive Mining Co., an -incline, 4,550 fecet
above sea level, in Survey of Pakistan topographic sheet 34 N-11; 730,
200 yards N; 2,949, 300 yards E, 0.7 mile west of Zardalu. Coal bed,
Zardalu; dip 40°, strike N 45° W; cover at point sampled 100 feet. The bed
was measured and sampled by R. L. Harbour, U.S.G.S., April 9, 1964, as

described below:

Section in bed in 0ld Zardalu Mine, Progressive Mininz Co.

Laboratory Nos===-w--cececccccccrccccnccccccncccccnn-" H-78955

Roof, claystone. Ee. in.
Coal----====- —eemcoe— ~reececmcenecce-- e 1 5
Claystone---=---- S L L L L L L L L lllO
S e e e e S e O SECEE et e e 1 0
Claystone=---=- SRR LR L L L L LI L L L L L 1/ 5
Coal-v=cemne- e L EL T L T e e L LSS L L 2

Floor, sandy claystone.
Total thickness of bed-==-v-e-ee-- LR L L -———- 3 10
Thickness of sample==mmecececccccccccccacacann - 2 7

i/

Not included in sample.
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Tor Ghar Mine, Pakistan Industries
Analysis H-78954. High-volatile C bituminous coal (€48% F. C.),
from Tor Ghar Mine, Pakistan Industries, a winding incline along bed in
Survey of Pakistan Topographic sheet 34 N/16; 780 yards N; 2,987, 200 yards

4 miles southeast of Nakus. Coal bed, top(?); dip 23° N, strike N 80° w;

cover at point sampled 40 feet. The bed was measured and sampled by

N

R. L. Harbour, U.S.G.S., April 12, 1984, as described below:

Section in bed in Tor CGhar Mine, Pakistan Industries
Labora:ory AN R T e L L T h-7a9;;

Roof, sandstone. Et. in.

hal

hallessssessessmtRsres s e SRS S S S g =
1

(e - e e e T T

Claystone======-e=eececcecceccccccecccccccccccaa~" ="1

Coalmmmmmmmmmcccccmeccmccccccceccccmcmccnm e e 3
1/

Claystone==-=-==-= R e T 2
1/

Coallsesmcrsms i S e e =2
1/

Claystone=====-e-eecceccecec e c e e e =3
‘ , 1/

Dirty coal-===-e-ceccemcccccnccccncceccncccecan-" 1

Floor, claystone.

ro
~!

Total thickness of bed====c-recccccccana- m———————

Not included in sample.

wn
-

-

,



Nakus No. 2 Mine, Pakistan Industries

Analysis H-78946. High-volatile B bituminous éoal €48% F. €.),
from Nakus No. 2 Mine, Pakistan Industries, level drift along bed, 3,700
feet above sea level, in Survey of Pakistan topogrzaphic sheet 34 N/16;
710, 700 yards N; 2,979, 400 yards N; 3 miies southwest of Nakus rail
station. Coal bed, middle bcd(?s; dip 50° 8, strike N 70° W; cover at
point sampled 100 feet. The bed was measured and sampled by R. L. Harbour,
U.S.G.S., April 11, 1964, as described below:

Section in bed in Nakus No. 2 Mine, Pakistan Industries

Leboratory No=====e=eeeccccemcec e e e ceccc e e e ccnnn— H=78945
Roof, claystcne. Bt. in.
Coale====- cereeceeo—— cemmemcescccncene e 0 8
Claystone=====-eecccccccccceccccccncax EEEEE T T LTS l/lo

1

Coalmmmmmeemcccccccc e e e e c e 1/ 1
Claystone====esmececrcccccrccccnccccccrccencncenn 1/ 1

_ 1/
Coglemmmmrccncances cececcscoccnenene cecccecccne- & 47
Claystone===--- e L L ceseecscescbecan- & 1

1/
Cogle==mmmw=== cmmeecee—— meeerecmercee———- ceeee——- 3

Floor, claystone.

Total thickness of bed-==----receccccccccecccna- 2 2
Thickness of sam:)le----- ......... P —————— 0 8
..:/ Not included in sa el
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Lease 105, Mining Incdustry of Pakistan

Analysis H-67080. High-volatile A bituminous coal, from Lease 105,
Mining Industry of Pakistan, 4,000 feet above sea level. Coal bed,
unnamed; dip 30°; cover at point sampled 100 feet. The bed was

measured and sampled by D. P. Schlick, U.S.B.M., November 15, 1963 as

described below:

Section in bed in lLease 105, Mining Industry of Pakistan

LeDOratory NO-=--=-e-mecccercccce e e e ————— H=67050
Roof, shale (?). Ft. in.

O 1L ot ot 5 o o/

o

-
o

Ol mrmrmmm e e e c e ——————————————————————————

Floor (2).

Total chickness of bed=====-eccecccncccccccccnn-a- 1 7
Thickness of sample-=======ecec-=--- R EE L L P 1 6

1/ Not included in sample.
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Lease 104A, Mining Industry of Pakistan
Analysis H-67081. High-volatile B bituminous coal from Lease
104A, Mining Industry of Pakistan, a drift, 4,000(?) feet above
sea level, 5 miles from Khost. Dip 30°; cover at point sampled 150

eet. The bed was measured and sampled by D. P. Schlick, U.S.B.M.,

rn

November 15, 1963, as described below:

Section in bed in Lease 104A, Mining Industry of Pakistan

“.,(l:‘\)l'.'l('ﬂr'\' NO=mmemnme- - - - - P d=670061
Roof, shale. Re. dm.
e
Shale====--~===ccecceca-= e e ap—— e e-——-—- 0 2
Coal ------------------------------- - - - - -- 1 7

Total thickness of bed

Thickness of sam?le----------------------------- J 7

- &
1/
~ Not included in sample.
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Analysis H-67C079. High-volatile C bicuminous coal, from Ali
Co:poration Mine 3,500 feet above sea leve', 2 miles from Sharig.
& b o
Cover at point sampled is 20 feet. The bed was measured and sampled
t 13 I

by D. P. Schlick, U.S.B.M., November 15, 1963, as described below:

Section in bed in Ali Corporation Mine
Laboratory No==-==c=-cecec-- ———————- memmmem e e H-67079
Roof, shale. Et. in.
gl s meEom eSS S e S — o X5
Eoal-=—sc=mnss S sE SE S sSSSS SRcsEEeESS 1 8
Floor, soft.
Total thickness of bede==e=emmcmccccccccccccnaaae % 1
Thickness of sample---—wrsmsrarcnscmsmom " 1 8

— Not included in sample.
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Adina Mine, Commercizal Coal Corp:.

le A bituminous coal, from Adina

e

Analysis H-38240. High-volat

.~

Mine, Commercial Coal Corp., 150-fooct iacline, 5,824 feet above sea level,

in Survey of Pzkistan topographic sheet 34 N/7, coordinates 738, 900 yards

2,942, 500 yards E, 9 miles from Zardalu. Coal bed, northern (bottom?); dip

40° SW, strike N 68° W; cover at point sampled 80(?) feet. The bed was

measured and sampled by R. L. Harbour, U.S.G.S., September 7, 1962, as
described below:

Section in bed in Adina Mine, Commerical Coal Corp.

Laboratory No--=-=--ceccccccecccceccccccccccccccceene—- H-358240
Roof, claystone. Be. 1i=m.
Coglemecmmccccccccccccccccccccccccc e e e e ce - 0 8

Clayston@-=======cc-cmccmcccccccccccccccmccae 3

i s S D SR 5 8
Rloor, soft.

Total thickness of bed-==-e-=ecccccccccccccncaa- 1 7

Thickness of sample---====--c-cccomccoccocaaao- 1 A

1/
= Not included in sample.

wn
o
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Lease No. 61, Pakistan Industrizl Development Corp,
Analysis G-79324. High-volatile C bituminous coal, from Lease
No. 61, Pakistan Industrial Development Cc>*p.; a slope mine,
3,835 feet above sea level, 2 1/2 miles northeast of Sharig. Coal bed
unknown; dip 85°, strike N 3002, cover at point of sample 75 feet.
The bed was measured and sampled by S. Qamar Raza, G.S.P., and
Frank D. Spencer, U.S.G.S., April 24, 1960, as described below:

Section in bed in Lease No.

1

, Pakistan Industrial Development Corp,

Laboratory NOo=====---e-cecccecccccccmmccc e G-79324
Roof, clay, hard, rough. Ft. in.
Coal-==-=cereccacax o 5 e ) S 1 2

1/

Clay---==-=--rereccr e cc e r e c e 2
Coal-=-mmemeccccnca- e e L L L L LT v
Clay-=====cocecccnca- e L l/Z
Coal=--ecorencccccac-ax cemcececcem—- cemcecmee——- 5

Floor, clay, hard, rough.

Total thickness of bedeerecmcccccccccccccccccceam 2 4

1/

~ Not included in sample.
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Lease No. 56-A, Commercial Mining Co.

Analysis G-93335. High-volatile C bituminous coal, from Lease No.

o

56-A, Commercial Mining Co., a slope mine, 3,800 feet above sea level,
4 miles southeast of Sharig. Cozl bed, unnamed; below bottom seam, dip 85° 3W,

: o : .
strike N 55  W; cover at point sampled 45 feet. The bed was measured and

sampled by Frank D. Spencer, U.S.G.S., September 26, 1960, as described below:

Section in bed in lease No. 56-A, Commerical Mining Co.
Laboratory No-=-=--=-=-= e e L L L L L ittt G-93325
Roof, shale, hard. HE. in.

[0 T e e 1 2 1/2
1/

Clay============ R e L =2

Coglemmrmcmccrcccccccccrcrcccccccrcccccc e 3

Total thickness of bed====--=c-cccccccccccccaca- 1 7 172
Thickness of Sam?le----------------------------- 1 5 1/2

1/

Not included in sample.
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Lease 151, Adit No. 6, West Pakistan Industrial Development Corp.

Analysis G-93336. High-volatile D bituminous coal ( 48% F. C.),
from Lease 151, Adit No. 6, W. P. I. D. C., a level mine, 3,900 feet
above sea level, 3 miles southwest of Sharig. Coal bed, middle bed; dip
600 sW, strike N 55° W; cover at point sampled 150 feet. The bed was
measured and sampled by Frank D. Spencer, U.S.G.S., September 26, 1960,
as described below:

Section in bed in lease 151, Adit No. 6, W.P.I.D.C.

Laboratory NOo-====----cemcememceeeece e G-93336
Roof, shale, hard. . Et. in.
1/
hale, carbonaceous====-- e e L L L L L L 0 L 1/2
Coalmmmmememcmccncen- e eeemcececmecce e 1 8
Coal, brown, dirty-------------cc-ccccccmccccoo-- 2 1/2
-

Floor, shale, hard.
Total thickness of bede=mmmemcmmcccccccccccceee 2 0

Thickness of sample-=-=--cccmmcccmcmccccccceeeee T 10 1/2

1/

Not included in sample.
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Lease No. 151, West Pzkistan Industrial Development Corp.
Analysis G-93337. High-volatile B bituminous coal, from Lease
No. 151, W.P.I.D.C., a slope mine, apyroximateiy 4,000 feet above sea
level, 3 miles southeast of Sharig. Coal bed, bottow bed; dip 619 sSw,
strike N 47° W; cover at point sampled 22 feet. The bed was measured
and sampled by Frank D. Spencer, U.S.G.S., September 26, 1960, as

described below:

Section in bed in bed in lesase No. 151, W.P.I.D.C.

Laboratory No=========- S S — G-93337

Roof, shale,hard. Ft. in.
O S o T T S R S S o e o e S e iy i g - 0 2
Coal, dirty-=-==--=-ceccecccccccecccecccccccecna== 1
Coalccrcnnsansmasveracandenmannms s - 6
oy P R —— ST — S 1/ 378
o B e it 1-3/4
T o o e e Y S i SR l/.1-3/4
Coal---=----=-ee-ccccccreccccc e 8
Shale====mcecccccc e e 1/ 1/4
Coal-====---cecccncccccccncnccccncrccccccncanaax 2

Floor, shale, hard.
Total thickness of bede=-==-ccccecccnccnccccana-- 2 1/8

Thickness of sample----=---cccccccccccmcnnnaa- 1 8 3/4

1/

=" Not included in sample.
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Geological Survey of Pakistan Boring L-16
Analysis H-51789. Lignite A coal, from Geological Survey of
Pakistan Boring L-16, 420 feet above sea level, in Survey of Pakistan grid
reference 982, 350 yards N; 2,359, 100 yards E, 16 miles to Xhanot rail
station. Lailian bed; horizontal; cover at point sampled 195 feet. The bed

was measured and sampled by R. L. Harbour, U.S.G.S., March 9, 1963, as

described below: . Section in bed in GSP Boring L-16

Laboratory NOo====seec-eccccccccccecccccc e c e e H=51789

Roof, claystone. A BE. dnm.
Claystone, light gray-ceccceccscccscamcscscnanan 2/2 4
Shale, black=====-==ecmmcmocm oo mcccmccmcceeeeee 2/0 6
Cogl-===mecccmccccnncccncccccacccceccccccccncax- l/0 5
Claystone, dark gray======--=ce-ec-cccecccecccnccca= 0 5
Coal--=-mcccecnccccccncnccccccnccccccccccccccccana- 3 7
Claystone, dark gray----==--=--cc-sccccccacccnoan 0 2
Coal-mreececccccencenca Lt L L L LT TR -——- I 11

Floor, claystone.
Thickness of bed=====-ceccccccccccccccccceccana- 6 6
Thickness of sample-===ececcccecceccccccccccccaa- 5 6

1/ Not included in sample.
. : _
Not included in bed thickness.
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Lailian Colliery New Incline Mine, Habibullah Mining Co.
Analysis H-45314, Subbituminous C coal, from Lailian Colliery
New Incline Mine, 321 feet above sea level, in SOP grid reference

975, 600 yards N; 2,538, 700 yards E (68°08

w
@
B}

By 25°%G0Y45" N). 12

miles from Khanot rail station. Lailian bed; hovrizontal; cover at

point sampled 85 feet. The bed was measured and sampled by R. L. Harbour,
U.S.G.S., November 30, 1962, as described below:

Section in bed in lLailian Colilierv New Incline Mine, Habibullah Mining Co.

Labo:;:o:y NQ e mmrmrcc e e e (R e H=-45314

Roof, claystone. EE, in.
Clayston@======we-eeccecccccmcreeccrccccccccncax - -
Coal-=-==ecemccnccccnaa- e 2 1
Claystone======cceccccccccccccccaxa" ——me————- ————— - -

Floor, claystone.

Thickness of bed=====-ecmemcccccccccccccccccaca- 2 1
Thickness of sample=-===-=cccccccmcmcmcccccnanaa- 2 1




Lailian Colliery Mine, Habibullah Mining Co.

Analysis H-33049. Lignite B coal from Lailian Colliery Mine, a shaft
mine, 316 feet above sca level, (68°C9'10" E, 25040'40"N), 24 miles north-
west of Hyderabad; 11 miles from Khanot rail station. Lailian bed,
horizontal; cover at point sampled 83 feet. The bed was measured and
sampled by R. L. Harbour, U.S5.G.S., May 3, 1962, as described below:

Section in bed in Lailiazn Colliery Mine, Habibullah Mining Co.

Laboratory No===e=---eccceccccccccccccc e e H-33C49
Roof, claystone. (o in.

o

4

o

Claystone, gray====-===--ceccccccccccccencacccaan 0 A

vy

loor, claystone.
Thickness 0f bed==-=wccccccccccccccccccccccccnaaa 3 3

Thickness of sample-==-c==cccceccccccncccncccan- 2 7




Baluchistan Coal Co. Mine

1

Analysis J-37990. Lignite A coal, from Baluchistan Coal Co. Mine,
located east of Habibullah Coal Co. Mine; Lailian bed, 3 feet thick,
The bed was measured and sampled by William Kebblish, U.S.B.HM.,
November 21, 1969.

Indus Coal Co. Mine

Analysis J-37989. Subbituminous C coal, from Indus Coal Co.
Mine, located approximately 2 miles south of Khan Coal Mine. Lailian
bed, 7 feet thick. The bed was measured and sampled by William Kebblish,

3

U.S.B.M., November 21, 1969.
Habibullah Cozl Co. Mine
Analysis J-37987. Lignite A coal, from Habibullah Coal Co. Mine
in central part of Lakhra area. Lailian bed, 5 feet thick. The bed
was measured and sampled by William Kebblish, U.S.E.M., November 21, 1969.
Khan Coal Co.

Analysis J-37993. Lignite A coal, from Khan Coal Co. in the

th

corchern part of Lakhra field. Lailian bed, 9 feet thick. The bed

was measured and sampled by William Kebblish, U.S.B.M., November 21, 1969.



Meting-Jhimpir coal field
SCM-1 Mine, Amin Agencies
Analysis H-51787. Subbituminous C (<487 F. C.) coal, from SCM-1
Mine, “min Agencies, a slope mine, 300 feet above sea level, 5 miles
from Meting. Sonhari coal bed; dip 2°; cover at point sampled, 120 feet.
The bed was measured and sampled by D. P. Schlick, U.S.B.M., March 7,
1963, as described below:

Section in bed in SCM-1 Mine

Laboratory No========cecca-- mmeeemeceecce—- cmmeee—e- = H-51787

Roof, claystone. Ee. ia.
Claystone------ e S e et i e e i e CEC cooo = =
Coglmmemcccncca- e e .- B e L T T 2 6
Claystone------------------—---------r---------- - -

Floor, soft.
Trhickness of bed==eececccccccccncccccccccccccaa- 2 6

Thickness of sample--===cccc--- e 2 6

o
(@)









Mine 1lE, Amin Coal Co.

Analysis J-37992. Lignite A coal, from Mine 1E, Amin Coal Co. in
northern part of Lease S.C.M. 6. Sonhari coal bed, 3 1/2 feet thick.
The bed was measured and sampled by William Kebbliah, U.G.B.M,,

November 21, 1909,
Dawood Mine 11, Dawood Co., Ltd.

Analysis J-37991. Lignite A coal, from Dawood Mine 11, Dawood Co.,
Ltd., in northern part of lease, sampled 200 feet fro; bottom. Seonhari

coal bed, 2 1/2 feet thick. The bed was measured and sampled by

William Kebblish, U.S.B.M., November 21, 1969.

Mine 14 C, Amin Coal Co.
Analysis J-37988. Lignite A coal, from mine 14 C, Amin Coal Co.,
a2 shaft mine. Sonhari coal bed, 20 inches thick. The bed was measured

and sampled by William Kebblish, U.S.B.M., November 21, 1969.

Dawood Mine 8, Dawood Co., Ltd.
Analysis J-37986. Lignite A coal, from Dawood Mine 8, Dawood Co.,
Ltd., 1,000 feet in by shaft bottom. Sonhari coal bed, 2 1/2 feet thick.
The bed was measured and sampled by William Kebblish, U.S.B.M.,

November 21, 1969.



Muzaffarabad (Azad Kashmir) occurrence
Unnamed mine, Medina Trading Co.
Analysis G-39306. Anthracite, from an unnamed mine,uxgdina Trading Co.
a drift mine, approximately 4,000 Zfeet zbove sea level, 2 miles east of
Muzaffarabad. Unnamed coal bcd of Zocene age; average dip 30° N, strike
E-W; cover at point sampled, 60 feet; from face, 50 feet from portal. The

bed was measured and sampled by John A. Reinemund and F. D. Spencer, U.S.G.S.,

July 16, 1959, as described belsw:

Section in bed in unnamed mine

Laboracory No------—---------------‘------------------------- 6-39306
Roof, limestone. Ft in.
(0o T B e e e T 7 5
Floor, claystone.
Thickness 0f Leleememccmcccnccccccvcccccncccecccccccae- 7 5
e Al £ -
Thickness of sam?le----_---------------_-------------—- 7 5
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