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Abbreviations denote:

I Asian Plate
I1. Hndukush Terrane
I>. Karakoram Terrane
2a. West
Iob. Central

I2c. East
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1. Baroghil, 2. Pasu; 3. Sost-Shimshal, 4. Misgar,
5. Shaksgam Range; 6. Baltoro Range

Isolated outcrops of the Kirana group (A1) and the Nagar Parker gramte (A2) of
Proterozoic age are shown i the eastern and southeastern parts of the Indus Plams.
However, isolated outcrops on the Jacobabad high and the two east of Karachi m
south Indus Plain (marked as III5c) are of Eocene age rocks.
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II. Indo-Pakistan Plate

IOI1. Peshawar Terrane
IIT1a. Khyber Agency.
I1b. Swat-Nowshera
IM1c. Indus Syntaxis
IIT1d. Sherwan-Gandghar Range
IIT1e. Attock-Cherat Range
I Abbottabad area

2. Kaghan terrane
IIT2a. Nanga Parbat-Harmosh
Ib. Upper Kaghan
IIT2c. Lower Kaghan

I3, Upper Indus Basin (Kohat-Potwar Province)

IIT3a. Southeastern Hazara-Margalla Range

IIT3b. Kala Clutta Range (and northem border areas of Potwar Plateau)
IIT3c. Salt & Surghar Range (and Potwar Plateau)

II13d. Khisor-Marwat-Bhittani Range (and parts of Bannu)

II13e. Kohat & Shinghar Range (and northern parts of Bannu)

IIT4. Middle Indus Basin (Sulaiman Province)
IIT4a East-South (Sulaiman Range-Marri Bugti Hills; Db: Dera Bugti)
IT40. Central (areas between the Kingri & Harnai-Karmari faults;
Ko:Kohlu, L:Loralaz)
ITT4c. West (Sibi trough & east; 51 Sibi)
IIT4d. North (Muslimbagh-Zhob ophiolite zone; M:Muslimbagh; Z:Zhob)

III5. Lower Indus Basin (Kirthar Province)
III5a. North (Quetta-Kalat, Q:Quetta, Kt:Kalat)
IIIsb. South (Khuzdar-Bela ; Kh:Khuzdar; B Bela)
III5c. East (Kirthar Range & east)
ITT5d. West-Central (Bela ophiolite zone).

IV. Lut-Afghan Microplate

IV1. Chagai-Raskoh Arc.
IVia. West (Samndak-Nok Kundi ; Sk:Samndak; N:Nok Kundi)
IV1ib. East-Southeast (Dalbandin-Kharan, D Dalbandmn; KnKharan)
IVic. South-Central (Raskoh Range)

IV2. Kakar-Khorasan Basin
IV2a. Katawaz basm (adjacent to the Pak-Afghan border m Afghanistan)
IV2b. Pishin Basin

IV3. Makran Basin
IV3a. Central Makran
IV3b. Coastal Makran

2. Sargodha-Pezu high, and 3. Muzaffarabad high.

the foldbelt, the foredeep and the platform.

Axis of Structural highs;
1. Jacobabad high,

2. Sargodha- Pezu high, &
3. Muzaffarabad high
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BASIN ARCHITECTURE OF PAKISTAN

3. Thick red lines indicate Axis of Basement Highs which are 1. Jacobabad high,

4. The Indus Basmn has four main tectonic zones, namely the ophiolite zone,
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Three subsidiary basins of the Indus Basin, seperated

by basement highs are:

a. Upper Indus basin (Kohat-Potwar province) includes
Thal-Khost ophiolite zone, Parachinar-Kalachitta
foldbelt, Kohat-Potwar foredeep and Punjab
plateform.

b. Middle Indus Basin (Sulaiman Province) includes

Muslimbagh-Zhob ophiolite zone, Sulaiman foldbelt,
Sibi trough, Sulaiman foredeep and Punjab plteform.

c. Lower Indus Basin (Kirthar Province) mcludes Bela

6. The

ophiolite zone, Kirthar foldbelt, Sibi trough, Kirthar
foredeep, Karachi trough and Sindh plateform.

Sub-Himalaya' and Lesser Himalaya' are separat

ed by the Main Boundary Thrust which also extends
westwards in the Upper Indus Basin.

3 Karakoram-Himalaya Crystalline Thrust Zone

a Karakoram (Tethyan) fold belt

b Kolstan volcanic & calc-alkaline magmatic belt
c Nangap arb at- Haramosh massif

d Himalayan crystalline, schuppen zone

4 Bela-Chaman-Kurram Fault Zone & Ophiolite Belt

Balla Dhor-Zhob-Kurram ophiolite belt
& schuppen zone

Kakar Khorasan flysch basin
Chaman-Omach-Nal fault

& flysch zone

Bela ophiolite belt

Porali trough

REAEE

8 Kirthar Fold Belt

a Kalat uplift block

1 Kalat anticlinorium

11 Kalat synclinorium

111 Khuzdar knot

b Khand Range fold belt

[ Lyan Embayment zone

d Sanbakh Saddle (uplift zone)
[ Lakhara uplift arch
i

g

Kirthar Range fold belt
Mula-Bolan fold belt

TECTONIC MAP OF PAKISTAN

10.Zones of Upwarp

Modified after A. H. Kazmi & R. A. Rana, 1982. Tectonic
map of Pakistan: Geological Survey of Pakistan, Quetta

9. Foredeeps

a Kachhi foredeep

b Sulaiman foredeep

a Mari-Kandhkot high
b Thatta-Hyderabad high
c
d

Jacobabad-Kharipur high
Tharparkar high

11.Zones of Downwarp

& Platform Slope
a Nawabshah slope
b Lower Indus slope
c Nabisar slope

d Bahawalpur slope

12 Monoclinal Zone

gia! Kishangarh shelf
Sahiwal -Khushab-
Gujaranwala zone
13 Burnied Ridges

a Sargodha-Shahpur ndge

Nagar Parkar rnidge

"Formation". For example Reshun, Jallozai, Kawagarh, Manchhar, etc, be read as Reshun formation, Jallozai formation,
Kawagarh Formation and Manchhar Formation (capital 'F' for SCP recommended names). The rock-unit names defined
by their dominant lithology are listed in full, such as Wakhan shales, Urdok cgl., Chak Jabbi Limestone. Higher litho-
stratigraphic category is named in full, such as Burawai group, Siwalik Group, etc., (capital 'G' for the SCP recommended
nomenclature). Some of the names which do not conform to Stratigraphic Code are marked by the sign ' ', such as
'Qtzite & Ist, 'Crinoidal lst.'

4. The main igneous bodies cutting across a number of sedimentary-metasedimentary sequences in their respective areas

are grouped in separate column under their respective terranes and are arranged in terms of their emplacement duration.
For example, column under the heading Hindukush-Karakoram Granitiods lists all the intrusive rocks of the Hindukush
and Karakoram terranes. Volcanic sequences with a definite superposition order are listed along with other rock units in
their main area of occurrences.

5. The stratigraphy of the Karakoram terrane is mainly known from a few better and relatively less deformed areas for
which a comprehensive regional litho- and chrono-stratigraphic correlation is still to be worked out. Therefore, strati-
graphic tabulation presented here is rather area-specific in a broader framework of west, central and east zones.

6. Stratigraphic sequence of the Khyber Agency in the Peshawar terrane adopted here is after Shah et al (1973).
However, Ashraf et al (1984) completely modified the Shah's stratigraphy and consider (in ascending order) Shagai
formation, Khyber limestone and Landi Kotal slates as of Precambrian age. They introduced two new formations, both
fossiliferous, namely the Ghundai Sar formation (Devonian) overlain conformably by the Lwar Mena phyllites
(Carboniferous). There is an unconformity between the Landi Kotal slates and the Ghundai Sar formation.

7. The Precambrian Kirana group in the Upper Indus Basin has limited outcrops in the Kirana hills near Sargodha in
the Punjab plains. It is known to underlie the Salt Range Formation in the wells drilled for oil exploration at Karampur,
Bhawalpur east, Warnali, Lilla, and Marot in the Punjab Plains.

8. The Precambrian Nagar Parker granite listed in the East: Kirthar Range and east column of the Lower Indus Basin is
exposed in the southeastern corner of the Indus Plain adjacent to the border with India.

9. The Eocene Sui Main Limestone listed in East-South: Sulaiman Range & Bugti Hills column in the Middle Indus
Basin, is only known from subsurface and has been mapped between 27°-29°N and 67°-70°E. This is the main gas reset-
voir in the country. It is quite likely that Drug Formation laterally changes to Sui Main Limestone in the south.

10. The Katawaz basin, located in Afghanistan at the Pak-Afghan border, is in fact the northwestern continuation of the
Pishin basin and vice-versa. They are grouped together as Kakar-Khorasan Basin to highlight their single entity.

11. The Ispikan conglomerate (Paleocene) and Wakai limestone (Eocene) are isolated fault-bounded outcrops in west-
central Makran. Kassi et al (written communication, July 2000) consider Ispikan conglomerate to be a submarine channel
deposit within the Panjgur sandstone and is probably of the same Oligocene/Miocene age as the host Panjgur sandstone.
12.
limestone; qtzite: quartzite; sh: shales; sst: sandstone; volc: volcanics.

Abbreviations used in the Chart are: cgl/congl: conglomerate; comp: complex; dol: dolomite; gr: granite; Ist:

The manuscript was referred for comments to 29 geoscientists belonging to academia, oil & gas industry, mining concerns and the R&D institutions. The author wishes to
extend lus particular thank to Dr. Iftikhar Abbasi, Mr. Mohammed Aslam, Mr. Ahmad Hussian, Prof. A. M. Kassi, Dr. Imran A. Khan, Prof. M. Asif Khan, Mr. Hasan Khurshid,
Mr. Hilal A. Raza, Dr. S. M. Ibralum Shah, and Dr. S. M. Ahmed for their valuable comments and reviews which helped in improving and updating the first draft..

The present Chart ensembles the entire sedimentary, metamorphic and igneous sequences of Pakistan on a single sheet. Some inadvertent errors and omissions are a natural by
product of such a compilation. The author will be grateful if these are pointed out for future rectification or identified as a problem yet to be resolved.
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II. Kohlistan-Ladakh Arc 1.Chagai Volcanic Arc & 5 Himalayan Fold Belt 6.Sulai Fold Bel EXPLANATORY NOTES ACKNOWLEDGMENT
Map showing locations of the arealregions mentioned in the Chart within the basin IIi. Kohistan 1 Promi faul or basins/ . Calc- Alkaline Magmatic Belt a Outer Himal fold belt SEETE S0 S 1. The four major tectono-stratigraphic domains constituting the geological framework of the country provide the basis The present chart is based on outcrop geology and is a much detailed and more comprehensive version of the Stratigraphic Correlation Chart of Palustan which was prepared
configurations of Pakistan. The dash line to the north and west of the Indus Plain Ia. West - Prominent faults separate major basins/terrane, important ones are: Rief SIMARYALOGI0 a Khalifat-Sulaiman arc Cm e A : + Af Pale, . : : . . ot by the author as an inset on the Geological Map of Pakistan, scale 1:1,000,000 (1993).
marks extent of the Outcrop Belt, Thick solid lines separate the four main tectono- 1. Dir-Kalam (D: Dir. K. Kalam). a The Main Karakoram Thrust (MKT) between the Karakoram terrane and 5 Chasai maematic are 5 Parachinar-Kalachitta fold belt ; attat- oA for the StLatngaphlxc Chart of Pakistan. These are tlllc Asxaxl Plate, .th.c Kglnstan-Ladakh A’TC’ the Indo-Pa}uIstan Plate, and y i _ olog _ p _ (__ )_ _ _ _ NN - _ _ _ ) i
‘ : g bea : : y : g o . Zindapir anticlinal zone he Lut-Afohan Micronl Each of tl Further divided e /b based heir shared The author wishes to express his deep gratitude to Syed Hasan Gauher, Director General, Geological Survey of Pakistan, for his support, encouragement, and advice needed repare
stratigraphic domains. Other solid lines demarcate basins/terranes and the thinest 2. Drosh (Dr: Drosh) the Kohistan-Ladakh arc; b o . : c Potwar basin . . the Lut-Afghan Microplate. Bach of these main units 1s further divided into terranes/basins based on their shared com- - . c o ) ) » . 5 I ' . 3 ) . hat . . P y
o i ) o R b. The Main Mantle Tt : Saindak-Dalbandin trough o c Marn-Bugti zone e L k . ny X . . X for the completion of this Chart. Mr. Tahir Karim and Dr. Mohammed Ali, of the GSPs' Geoscience Laboratory, Islamabad, are specially thanked for shouldering the onerous
within each of the basin give approximate limits of the areas/zones sharing similar II1b. Central - The Main Mantle Thrust (MMT) between the K ohistan-Ladakh arc and = Ras K oh uplift block 1 Khushalgarh-Rawalpindi fold belt mon stratigraphy and tectonic history. Inset maps on basin architecture and the tectonic zones detail these features. } ol S ) g - ) . : : i ; ;
; : ] . ; . - e ] the Indus Basin: P oc - ) i - R . : N P ) ; i ] ) . . responsibilities of redrawing the mset maps and ensuring that all changes and amendments are duly mcluded i the Chart. This Chart would not have been timely completed with-
stratigraphic framework. It also defines specific areas having same stratigraphic 1. Shandur-Chalt (5: Shandur; > a Mashkhel 11 Gujar Khan fold zone 7.51b1 Trough 2. The litho-stratigraphic nomenclature of the Chart is selected through extensive literature survey, discussion with heir skilled ny D it 1 B fhaiadiiinte rafl ] e e M Bl d Sakl Prsisct Dit - GeoLab Mr Shahid H Kl
sequence. 1, 2 and 3 give the general trend of the structural highs i.e., the Jacobabad C: Chalt) c. The Omach Nal fault and the Ghazaband fault separate the Lower Indus ashkhel trough o Soan depression 2 i . . . RIS . i o out Eleu SSLISCaWOLE i computer cartography a ?“g““t 1 the a muusrative SL_‘PP_‘?_lt extex} S0 DYt URa At 09 .mwat, roject _“Cth“: SOSaD: SiLiioNant ASAit et S MA [—] MOOD RAZA
°q Y gwe tie g ; 8hs 1 . . . . 2 - o acknowledged professionals and the recommendations of the Stratigraphic Committee of Pakistan (SCP). The SCP ) : ) K I ) .
high, the Sargodha- Pezu high and the Muzaffarabad high, respectively Hic. East (G: Gilgit) basin from the Balochistan basin. ~ Makran Flvsch Basi 5 Khisor-Marwat- Salt Range thrust :] Sibi trough has freely shared his knowledge on the geology of western Pakistan that has significantly influenced the author's thinking on some choices for stratigraphic nomenclature used in
’ y ' Tid South 2 The Katawaz basin (in Afghanistan) is delimited in the west and north by SECaRII S YSCh SR block recommendations, however, pertain only to the stratigraphy of the Indus Basin. The guide in selection of appropriate  this Chart. in cooberation with
g - ilai € . ' ' - A ‘ ' i 4 A 4 A
II>. Ladakh the Chaman and Gardez faults, respectively. It merges in the east and G‘IQIt Sak Central Makran zone F %annu trﬁ‘;{‘%lll K nomenclature is the Strangraphxc Code of Pakistan (1967) and the International Stratxgrprahxc Code (1976). The author has greatly benefitted from discussions on various aspects of the geology of Pakistan with Dr. A. N. Fatmi, Dr. S. M. Ibralum Shah, Mr. AH. Kazmi, Mr. Hilal A. . -p
south it merges with the Pishin basin. al KORLSJBH ibi Makran coastal zone ezuup o¢ 3. The names listed under each geographic location are binomial but their first part is listed when these are followed by ~ Raza, Mr. Zaki Ahmad, Mr. S. Ghazanfar Abbas, Dr. Asrar M. Khan, Dr. Fazle Rabby, Dr. Tahseenullah Khan, Dr. John Barry, Dr. S. Taseer Hussain and Mr. Rahimuddin Khan, Shahld Hasan Kllan,
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