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FECSFHEATIC ROCK IN THE NIZAMPUR ARTA OF THE KALA CHITTA HIZLS, PAKISTAN

(Survey of Pakistan topographic sheet 43 C/1)

by

Ce Re Meissner

ABSTRACT

Two phosphatic zones have been found in Cretaceous rocks and one in
Jurassic rocks near the village of Nizampur in the Kala Chitta Hills of
northern West Pakistan. The upper zone ccnsists of a
2-foot nodular conglomérate in limestone averaging 7 feet thick. mw:- ddG
zone is a thin-bedded, glauconitic, calcareous sandstone with an average
thickness of 55 feet generally containing less than 5 percent P205 , but
in places as much as 12 percent P205. The lower zone is 10 to 15 feet
of gray shale and glauconitic sandstone with phosphatic nodules., Chan-
nel samples of this zone contain 5§ to 15 percent P20s.

INTRODUCTION

Phospghatic nodules from the basal part of the Lower Cretaceous-
Upper Jurassic Chichali Formation in the Kohat Range-Kala Chitta Hills
were reported by Fatmi (verbal communication) and later investigated by
Stanin and Mirza (unpub. data ). Stanin and Kirza recommended that
the Chichali Formation be examined in detail in Wuch Xhwar, southeast of
the village of Nizampur (fig. 1), where selected nodules cox;xtain&d 15
to 25 percent P20g. M. A, Wahid G.S.P. s.pent about six weeks in the
Nizampur area including Wuch Khwar during the Fall of 1964. He reported
high percentages of Py05 in a nodular limestone (verbal communication).

his phoszhatic zone did not correspond with the description of phosvhate
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zones in the Chichali Formation and was apparently a new zone., leissner
and Sethi examined Wanid's discovery in the field during February 1.4-21,
1965.
FROSPECTING X=THODS

Prospecting was dcne by scanning with a scintillator to detect anom-
alous radiocactivity which is often associzted with phoszhate. Normal
Ybackzround" radiocactivity, using a portable LaRoe scintillator, was
.C05 mR/nr for limestone, .009 mR/hr for shale, and .Oll-.Olﬁ ﬁR/hr for
black shale, A Phosphatic rock contained .013 + mR/hr to .025 mR/hr. Yvhen
a radioactivity anomaly was detected a spct test for phosghate was made
on a powdéred sample of the rock using a solution of ammonium molytdate
and nitric acid, If the solution turned yellow the presence of P205 was
suspected, Concentrated hydrochloric acid was placed on the rock sample
ard if, upon dryiﬁg, a wﬁite cf yellow “cloca" farmed 12-18 percent or
mcre of ?205 was present. Channel samples of the phosphatic rocks were
taken for laboratory analyses (table 1), Promising areas were investi-
gated for phosphate nodules, pellets, and grains,

GENZRLL DESCRIPTICN OF ZHOSPHATIC ZONES

Two phosphatic zones were detected in Cretaceous rocks and one was
found in rocks of Jurassic age. The upper zone, discovered by M. A. Wahid,
is a limestone bed with an average thickness of 7 feet, at the top of
which is a noduler, conglomeratic layer ranging in thickness
frem halfl 3 foot to 2 feet, This lzyser is vhosphatic and contains 10-15
In part of the Nizampur area (Xhwari Khwar, etec.) this
limestone bed contains two phoschatic lenses; and nodulesﬁéelow the top

layer (fig, 2), The lenses range in thickness from n21f an inch to 6
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inches and are about 15 feet apart, The nsdules are from half an inch
zc 12 inches in diameter and cccupy abcut one fourth of the limestone bed.
A Zense Iragment contain=d 28 percent P20g5 which is the highest percentage

registered for samples taken by Meissner and Sethi in the llizampur

The middle zone (2pproximately 50 feet below the upper zone), de-
tected for the first time, is thin-bedded, glauconitic, and in places
calcareous sandstone with an average thickness of 55 feet, A small per-
centage (less than 5 percent) of P205 was found throughout this sardstene
zone, At one place in the Nizampur area a sample from the upper 3 feet
of the sandstone zorne contained 12 percent P205.

The bottom zone (1002 feetv below the middle zone) has been described
oy Stanin and Mirza., It is from 10-15 feet thick at the base of the

Chicha2l:i Formation. <chosphatic nodules hslf an inch to 4 inches in
diameter are scattered through gray, or greenish-gray shale, sandy shale,
and sandstone., The zone is glauconitic, contains iron concretions, and

rdant guards of Belemnites, The phosphatic nodules represent oniy a
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szall percent of the zone; and the shale or sandstcne is slightly chos=-
chatic, Channel samples of this zone contained from less than 5 percent
to 15 percent P205.

AREAL EXTENT OF THE FPHOSFTHATIC ZONES

1. The nodular limestone (upper z:me) is expcssd at five localitics in

the Nizampur area:

The first locality extends frczm outcrop of nodular limesione
on the road about 2 miles southwss® of Nizampur, eastward, to VWuch -

Xhwar and the Indus River (fig, 1). This is a distance of abcut



L% =iles along which the prosphatic layer at the
oD of the lizestone bed ranges in thickness from half

oot o 2 feet and contains Irom 10-15 percent P20;, Soulhwest of

-

he li—estone ted is 70°%N. and it is overturned

ke,
ct

¥izemguar the dip o
cirsing 409S. in Wuch Khwar. In Wuch Xowar the limestons bed is re-
reated by folding in a small aaticline sbout .7 mile norzh of the
exposure which is cn strike with the exposure southwest of llZzampur,

The second locality is about 1 mile southeast of Shagai whers
two outcrops of the limestone bed .15 mile apart, are each about half
2 oile long. The strike of the teds is generally east-wesi. The
chosphatic layer at the top of the limestcne bed dips 75-8C9S., is
hal® a Jcot to 2 feet and ccntains 10-15 perce:u .205. The lirestone
bed here is stratigrachically in the same position as the one in the
first locality, but it has beex repeated to the north by a combination
cf folding arnd strike faulting,

The third locality extends from Khwari Khwar eastward to Wuch
Tangai Khwar and to about half a mile south of Shawangai. The lime-
stcne bed occupies the same stratigraphic position as it does at

loczliczies 1 and 2, but has been repeated to the north by a
cczbination of folding and strike faulting, At several places the
lizestone bed not only contains a2 h2lf to 2-foot phosphatic layes at
the top of the bed, but also centains twon phosrhatic lenses ard shos—
chate nodules in a 5-foot interval below the top (fig. 2). A sampie

-

¢l 2 lens in Xhweri Xhwar contaired 28 percent P20g. The limestone

o meene Y. s A=t =¥ - s PTavelo. o
oe€ sirizes east and is repezted three tirmes by strike faulting in
xhwari fawar, The southerrmost oulcrop of thic phoschatic limestcne



=32 in Ibweri Rmar strikes eascward for about 1.3 =iles %o Fus
Sarsss Xhwar, The bed 1s not exposed but probatly extends
another 2 miles south of Shawangai, This bed dips 70-80%M. and is

o

L to 8 feet thick. Channel samples contained from less than 5 percent
to 13 percent P205. The phosphatic limestone
bed to the north in Khwari Xhwer extends eastwerd about 13 miles ic
tWuch Tangai Khwar. It is about 8 feet thick arnd contains 10-15
rercent P205. The rnorthernmost exposure of the bed in Khwari Knwar
apparently strikes eastward 1.7 milies to Wuch Targai Khwar. The
vertical bed is as much as 8 feet thick and contains 10-28 percent
P205.

At the fourth locality, .8 mile southeast of Gandab,
the limestone bed is about 10 feet thick, but only the top nodu-
lar conglomeratic layer is phosphatic, This uppermcst .-.ve_."t;ica.l top
lzyer is a hal? to 1 foot thick, and probably contains at l;:ast 10
percent P205. From the exposure south of Shawangal this bed strikes
east for 22 miles; however it does not contain phosphatic lenses
or rcdules below the tcp layer.

The fifth locality is about .4 mile east of Bagh; the lime-
stoze bed dips %£0°S., is 8 feet thick and extends east-west
along strike for at least 1 mile, The top l3-foot layer contains
15 percent Py 5. The reczainder of the lirestone bed contains less
than 5 percent P205., This bed is orctably on strike with the secand
locality 7 miles westward,
The glavconitic sandsterme bed (middle zone) is thick in plases bud
nas a2 very low (less than 5 percent) Py05 content. The areal extent
cf the glaucorniiic sandstone is described below:

é



Tive exposures of ncdular-chospzatic lirestone described above
21so contain glauconitic sandstone.

In the first locality the sandstone is exposed from about 2
=iles southwest of Nizarpur, eastizrd, to Wuch Khwar and the Ind
2iver (fig. 1). The sandstone dips 7C°N. to 60°S. (overturned),
is 35 to 80 feet thick and contzins less than 5 perceat P205. In
Wuch Khwar the glauccnitic sandstcne bed which dips 75-85%N. is re-
peated twice in a small fold about .6 mile north of the exposure in
tuch Khwar which is on strike from southwest of Nizampur, The thick-
ness ranzes from 30 to €0 feet for .7 mile, and the P205 content is
less than 5 percent.

In the second locality, about 1 zile southeast of Shagai, a
50=foot thick glauconitic sandstone strikes east and is ex-
posed for holf a mile, These beds dip 80°S, ard the P205 content is
less than 5 percent. This zone is repezted approxizately .7 mile
west-southwest,.

In the third locality, alcng Xhwari Khwar, the g_lauconitic sand=-
stone is repeated 3 times by east-west strike faults, The maximm
thiclkness here is 35 feet, as seen in the southern outcrop, but is
less In the other two exposures ‘aeca;;se part of the zane has been
faulted out., Apparently the beds are nol traceable eastward to Wuch
Tangaei Khwar, a distance of about 1% miles, and are covered by
alluviw westward, The Pp05 content is less than 5 percent, and the
din &ran 7CSA, to vertical. _A 10-foct bed of glauconiti. sardstone
crops out south of Shawengai, Apparertly part of the section has

beca faulted. Cretaceous rocks can be traced nearly 3 miles eastiward
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o the fowth losality, soutk of Gandab, where the glauconitic
sandstone is L0 feet thick, This same zone, or parts of ii, m2y
ce traced to haif a nile east of Gandzb Khwar where the teds are
versical, ihe .20— content is less than 5 percent,
in the fifth locality, east of Bagf:, the glaucenitic sandstone

is 83 feet thick, and is expcsed east=west along strike for at
least 1 mile, Most of the zone contains less than 5 percent
, but a sample taken Irom the uppermost 3 feet, contaired 12

ercent P05, which is higher than the other zoznes. This bed should be
traced laterally to determine thicimess and érade.
The nodular shale (lower zone) with abundant Belemnites is poorly ex-
cosed in the Nizampur area. It is often covered with scree from the

acent Jurassic limestone, arnd in many places is completely faulted-

There is a2 small isolated outerop in YWuch Xhwar, about 1.7 miles
soucheast of Nizampur, The section is faulted and folded and the
thickness is unknown. The zone is compcsed of gray shale containing
clzck phosphatic nodules which are half an inch to 2 inches in diam-
eter, +1he nodules occupy possibly 10 percent of the mess. A chammel
sazple of the shale and ncdules cantained 15 percent P205. Probably
2 P50: content is due to the nodules, whereas the surrcunding
shz_e contains a lower percentage of P20s. The shzle zone Is ex-
ccsed 2zain about 100 yards west of this outcrop, ZExtensive out-
crops of black caz-bonacesus shale in Wuch Khwar gave no positive

reacticn in testing for phosphate.



Aptroximately 1.3 oiles souctheast of Shagai the thosphatis
shale bed is expesed for zdout half 2 mile, Thicimess could not be
Seter—ned axd 9205 content is unkmow

In hwari Khwar, about .9 =Zle east-scutheast of Assu ¥hei; a
thin slice of the phoszhatic shale zor2 is faulted against rocks cf
Pzleocene age. This zone exterds aporoscizately 1 mile east-west
along strike. thward, at Khwari Khwar, .7 mile from the above
zentioned outcrop a comolete section of the Chichali Formaticn is
apparently in normal coniact with tke underlying Jurassic Sax2na Suk
iimestone., The Chlcba‘i Forzaticn dips 8C%N., is 90 feet thisk, and
the basal phosphatic bed, if it is present, is completely covered by
scree and sediments, Trenching and pitting would be necessary to

azple the bed,

Two rniles east of Wuch Tangai Khwar and south of Shawangai, is
&r isolated exposure of the shale bed containing phesphatic rodules,
The ted is 8 feet thick and ncduies comprise 25 percent of the total
z2ss. A sample of the zcne contained 15 percent 9205. The bed is
overturned and dips 80°S. In the area between Wuch Tengai Khwar and
south of Shawangai the nodular shale is covered with alluvium,

nctier ouwsercp of the ncdular shale is fourd in the Gandab Xhwar,
eastward along strike about 3 miles from the outcrop south of
Shawangai, Here the vertical bed is 15 feet thick containing ncdules a
half to 1 inch in diameter. The zane is camposed of glauconitic sand-
stcne, shale, shaly sard sto.e, ard sandy shale, Samples of the zone

conizined 10 percent P2°5°
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Secause of the presence of several exposwres of the botiom,
mcdular shale, phosphatic zone, it is possible that the zcne con-
tinuves from Xhwari Khwar 4 miles to Gardab Khwar. Trenching and
oitting in the covered areas would corroborate this interpretation.

There is an isolated exposure of the nodular shale in a small
nala 25 miles east of 32gh. Ten feet of the vertical bed is exposed
centaining nodules a half to 4 inches in dizmeter; however, samples
contain less than 5 percent P,0s.

COMZENTS AMD RECC:>ENDATICNS

The most promising locality for the discovery of useful amounts
of phosphate in the upper, nodular limestone zone in the Nizampur area
is a belt from Khwari Khwar, south of the Nizampur-Attock bridge road,
to the nala south of Shawangai (fig. 1). This phosphatic zone is north
of the Indus River, and is connected by a good gravel road with the
Rawalpindi-Peshawar Grand Trunk road. The nodular limestone contains
not only the top phosphatic layer, but also nodules and lemses within
the bed. 1In order to estimate reserves of phosphate in this locality,
chzanel samples should be taken and analyzed, and thickness of the
phosphate zone determined in the area between Khwari Khwar and Wuch

Tangai Khwar, and between Wuch Tangai Khwar and the Shawangai nala.

T
-

n

laboratory analyses show that the grade is 10-15 percent PZOS or
more, the area should be mapped in detzil (1 inch=500 feet scale or
larger) in order to estimate the reserves and to plan mining methods.
In this area 6 miles of limestone outcrop average 7 feet in thickness.

Possibly half of this limestone contains 10-15 percent or more P7°5'
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Table 1l,~Chemical analyses of phosphatic samples collected from the

Chichali Formation and the Lumshiwal Sandstone of the

Sample No.*®
65-CRM-1

65-CRM=-2
65-CRM-3
65-CRM~4
65-CRM-5

65-CRM-6

65-CRM=7

65-CRM-8
65-CRM=9
65-CRM=-10
65-CRM=11
65-CRM=12

65-CRM-13

65-CRM-14

Nizampur area

P205
Type of sample (pggceutz
Nodular limestone 10

Glauconitic sandstone Less than 5

Calcareous glauconitic " .
sandstone

Shale, with phosphatic 15
nodules

Glauconitic sandstone Less than 5

n n n n n

n n n n n
Nodular limestone 15
] n lo

n " 15

n n 10

Glauconitic sandstone Less than 5

Locality

2.4 miles southwest of
Nizampur (outcrop loca=-
tion no. 1, fig. 1).

Same as above,

Wuch Khwar, 1.7 miles
southeast. of Nizampur
(outerop location no. 3,
fig. 1)

Wuch Khwar, 1.8 miles
southeast of Nizampur
(outcrop location shown
by two parallel black
lines, fig. 1).

Same as abcve,

" on " (At north line)

Wuch Khwar, 1.l milessouth-
east of Nizampur (outcrop
location no. 4, fig. 1).

1.2 miles southeast of
-nagai (outcrop location
no. 6, fig. 1).

1.3 miles southeast of
Shagai (outcrop location
nO. 8, fis. l).

.8 mile south-southeast of
Shagai (outcrop location
no. 9, fig. 1).



Table l.—Chemical analyses of phosphatic samples collected from the

Chichali Formation and the Lumshiwal Sandstone of the

Sample No.*®
65-CRM-15

65-CRM-16

65-CRM=17
65-CRM-18

65-CRM-19

65-CRM=20

65-CRM-21

65-CRM=-22
65-CRM=23

65-CRM-24,

65-CRM~25

Nizampur area-——Continued

P
Type of sample gmﬁgémz
Nodular limestone 15
Phosphatic lenses in 28
limestone
Nodular limestone 10
. . Less than 5
" L] n n n
n n B 13
> - Less than 5
Glauconitic sandstone " n n
Shale, with phos- 15
phatic nodules
Glauconitic sandstone Less than 5
Nodular limestone n L |

g

locality

Khwari Khwar, .8 mile east-
southeast of Assu Khel
(outcrop location no. 10,
fiso l).

Same as above,

Khwari Khwar, l.4 miles
southeast of Assu Khel
(outcrop location no. 12,
fige 1)e

Wuch Tangai Khwar, 1.5
miles south of Kahi (out=-
crop location no. 14,
fig. 1),

Wuch Tangai Khwar, 1.7
miles south of Kahi (out-
crop location no. 15,

fige 1)e

«5 mile south of Shawangai-
(outcrep location ro. 18,
figs 1)

Same as above,

«5 mile south~southwest
of Shawangai (outcrop
location no. 19, fig. 1).

5 mile southwest of Kahi
(outcrop location no. 20,
5. 1),

Gandab Khwar, .8 mile south-
east of Gandab (outcrop -
location No. m-, ﬂg. 1)0



Table 1,—~Chemical a

Sample No,*

65-CRM=26

65-CRM=27

65-CRM~28

65-CRM-29
65-CRM-30
65-CRM-31
65-CRM~-32

65-CRM=33

65-CRM=34

65-CRM-35

65-CRM~36

65-CRM-37

65-CRM-38

65-CRM~39

65-CRM~40

es of phos

tic samples collected from the

Chichali Formation and the Lumshiwal Sandstone of the

Nizampur area—Continued.

P20s
Type of sample (percent)
Sandy shale and sand- 10
stone with phosphatic
nodules

Glauconitic sandstone Less than 5§

" n " n n

n n " n n

" " " n n

" : " n " n

Top of nodular lime- 15
stone

Limestone, sandstone Less than 5

Calcareous glauconitic " L
sandstone

Calcareous glauconitic " non
sandstone

Calcareous glauconitic ™ non
sandstone

Calcareous glauconitic " .
sandstone
Calcareous glauconitic " " 0
- sandstone

Calcareous glauconitic " noon
sandstone

Calcareous glauconitic " n n
sandstone

Locality

Gandab Khwar, 1 mile south-
east of Gandab (outcrop
location no. 22, fig. 1).

Gandab Khwar, .9 mile south=-
east of Gandab (outcrop
location no. 23, fig. 1),

1.4 mile south-southeast
of Nizampur (outcrop lo=-
cation no. 25, fig. 1).

Same as above,

o4 mile east-southeast of
Bagh (outcrop location
no. 26, fig. 1).

Same as above,

.3 mile east of Bagh (out-
crop loc¢ation no. 27,
fig. 1)s

Same as above,

n on "
" n n
noon i
" n "
noon "



Table 1.—~Chemical analyses of phosphatic samples collected from the
Chichali Formation and the Lumshiwal Sandstone of the
Nizampur area-—Continued

P20 '
[Sample No.* Type of sample (Ecmnt! Locality
65-CRM-4] Calcareous glauconitic ILess than 5 .3 mile east of Bagh -

sandstone outcrop location no.
27, fig. 1).
65-CRM-42 Calcareous glauconitic Less than 12 Same as above.
sandstone
55-UB=-X Shale, sandy shale Less than 5 2,4 miles east of Bagh
with phosphatic (outcrop location
nodules

no, 28, ﬁgo l).

FSamples in storage with the mineralogy laboratory of the Geological Survey
of Pakistan,

P
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