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2 Architecture of the Northwestern Indian Plate Collision Zone

B= Bela-Waziristan-Ophiolite Zone        HB= Hazara Block
SB= Sulaiman Block                                KB= Kirthar Block;
WSZ= Western-Shear Zone
CFS= Chaman Fault System                   GFZ= Ghazaband Fault System
Jhelum Basement Fault                           KBF= Kirthar Basement Fault;
ONF= Ornach-Nal Fault                           SBF= Sulaiman Basement Fault

Eurasian Plate

Indian Plate

Makran-Khojak-Katawaz Flysch

Bela-Waziristan-Ophiolite Zone

Indian Plate trough sediments

Figure 1 - The Indian-Eurasian plates collision zone with 
major fault systems and location of cross-sections.
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CORRELATION SECTION OF THE INDUS BASIN

SULAIMAN PROVINCE KOHAT-POTWAR PROVINCEKIRTHAR PROVINCE

Figure 2 - Correlation section of the Indus Basin amended from Bakr and Jackson 1964. The faults shown in red 
are proposed by the authors.
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Quaternary

Late Cretaceous - Miocene flysch

Eocene limestone

Cretaceous limestone and sandstone

Jurassic shelf and slope sediments

Mesozoic - Early Tertiary ophiolites

Figure 3 - Detail of Map 2 and 3 of Bannert et al. (1992a)  
of the southern part of Khojak Segment of the 
Makran-Khojak-Katawaz Basin showing the N-S faults 
related to the Chaman and Ghazaband fault systems. 
The map is 60 km wide in W-E direction. N is at the top. 
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Figure 4 - View across the massive and unbedded  Hinglaj mud intrusion (H) into Pliocene Talar Sandstone (T). 
View goes to the east from 40 km west of Bela town.

Figure 5 - Hypothetical cross-section approximately 29°30'N near Nushki through Khojak Segment of Makran-Khojak-
Katawaz Flysch Trough and Western-Shear-Zone. Not to scale!
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KB = Khuzdar Block    SB = Sulaiman Block    PP = Porali Plain   BNGF = Bulbul-Nur-Gama Fault

Quaternary

Molasse

Nimargh, Nal

Eocene

Paleocene

Flysch

Jurassic-Cretaceous

Wana Schists

Trough rocks

Ophiolite

Afghan Block

Fault

Thrust

bedrock strike

K = Kuno Mélange KM = Kanar Mélange 
M = Mesozoic shelf of Indian Plate O = Bela Ophiolite       PL = Pillow lava 

 

Figure 6 - Simplified cross-section through ophiolitic sea-floor between Kulri Range and Mor Range, Bela District 
(after DeJong and Subhani 1979, Figure 2)

Figure 7 - The southern and central collision zone between Indian Plate and Afghan Block/Makran-Khojak-Katawaz 
Flysch Zone. Khuzdar Block is located N of Khuzdar town (below “KB”). The map is based on Hunting Survey Ltd. 
(1960), Bakr and Jackson (1964) and Bannert et al. (1992a).
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Alluvial

Oligocene - Pleistocene molasse

Oligocene

Late Cretaceous - Miocene flysch

Eocene limestone

Paleocene - Eocene sedimentary melange

Paleocene Dungan limestone

Cretaceous limestone and sandstone

Jurassic shelf and slope sediments

Mesozoic - Early Tertiary ophiolites

Figure 8 - LANDSAT-TM mosaic of Khuzdar Knot 
BNF= Bulbul-Nur Gama Fault, DF= Diwani Fault,  KB= Kalat Block, 
KK= Khuzdar Knot

Figure 9 - Detail of Maps 2 and 3 of Bannert et al. (1992a) of the southern Kalat Plateau and Khuzdar Knot. In the E the 
west-vergent Kirthar Ranges are thrust to the W along the west-vergent Kirthar Thrusts, shown in dark red lines. 
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 KFB = Kalat-Fold Belt,   KP = Kalat Plateau,   red lines = Kirthar-Kalat-Boundary Zone (KKBZ)



Figure 10 - Segmentation of the western India Plate in Pakistan (amended after BANNERT et al. 1992a, Figure1)
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Figure 11a - Babar synform SE of Zhob (see Figure 14). Cretaceous shelf sediments with white Parh limestone 
as a marker bed. 

Figure 11b - Oblique view from the SW clearly showing a doubling of the sequence due to thrusting. 
Length of the bar = 2.5 km
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Figure 11 - Geological image interpretation map of Babar 
Synform. 
The structure measures 18 km in SW-NE direction.
dark magenta:  Khanozai Group: 
dark green:       Sembar Formation 
Kmj:                   Mona Jhal Group
Kgo:                  Goru Formation 
Kpr:                   Parh Formation   
Kmk:                 Mughal Kot Formation
yellow dashed line marks the syncline axis

Figure 12 - GOOGLE Earth image of the Quetta area with the continuation of Western-Shear-Zone (WSZ-E) 
and western tip of Bela-Waziristan-Ophiolite Zone (BWZ).
AB = Afghanistan Block       CFS = Chaman-Fault System        GFS = Ghazaband-Fault System    
HF = Harnai Fault                   KB = Khuzdar Block                      KBF = Kirthar Basement Fault       
SB = Sulaiman Block              WSZ-E = Western-Shear-Zone Extension.
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Qaternary

Siwaliks, Molasse

Tertiary flysch and molasse

Tertiary shelf sediments

Cretaceous shelf sediments

Jurassic shelf sediments

Tertiary-Paleozoic sediments

Mesozoic frontal shelf sed.

Mesozoic trough sediments

Western-Shear Zone

Waziristan Igneous Complex

Spinghar Crystalline

Shear fault

Thrust

Figure 13 - Western Fold Belt, simplified structural map of the area between  
34°N and 30°N west of Indus River. 
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Figure 14 - Geological satellite image interpretation map of the Zhob area 
A  -  A' cross-section Figure15.
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Figure 15 - Geological cross-section along line A  A' of Figure 14 showing basement involved tectonics
Qbo = Bostan Formation                   Tn = Nisai Formation                                   Kmj = Mona Jhal Group
Tmf = Murgha Faqirzai                       Kmk = Mughal Kot Formation                     Ksm = Sembar Form.
Jlo = Loralai Formation                     Jsp = Spingwar Form.                                  Trk = Khanozai Group
KBT = Katawaz Boundary Thrust     WIC = Waziristan Igneous Complex            UB = Ophiolite
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Figure 16 - Geological cross-section through the Waziristan-Igneous Complex and adjacent areas. 
Near A is the eastern edge of the Afghan Block assumed to underlie part of the Katawaz Basin. 
Cross-section along 32°30'N. A = 69°40'E; B = 70°28'E.

Figure 17 - Cross-section through the trough sediments of the Tethys II sea-floor along 33°30' N between Khost 
(Afghanistan) and Thal (Pakistan).
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CONCLUSIONS
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