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Figures 1~16

Figure 1. Regional tectonic setting of Pakistan showing the deposition of
Paleogene marine sedimentary deposits distributed in fold and thrust beit of
Pakistan formed as a result of the Indo-Pakistan and Eurasian Plate. Here

the rectangular box indicates the position of the Sulaiman Range (Modified

after Kazmi and Rana, 1982; Hamyon, 1991} ----- ---3
Figure 2. The geological map of the Sulaiman Range showing the locations of the
Rakhi Nala section and the Zinda Pir Anticline (Modifled after Kazmi and

Rana 1982; Hamyon et al., 1991) -------m-emmmemmnmrrm oo e --- -7

Figure 3. Route geclogical map of the Rakhi Nala section showing
lithostratigraphic units and sample locations, exposed along the Rakhi Nala
(river}, Sulaiman Range, Southern Indus Basin, Pakistan «--«---==-==ssenunueco-v 8
Figure 4. Route geological map of the Zinda Pir Anticline showing lithostratigraphic
units and sample Iocations,. exposed along the Sori Nadi (river), Sutaiman
Range, Southern Indus Basin, Pakistan ------«---seewssmmemmnmmimim oo oo g
Figure 5. Regional tectonic map of Pakistan and adjoining areas showing main
tectonic features such as major tectonic blocks, faults and structure of the
fold and thrust belt (Modified after Bannert et al, 1992, Bender, 1995). Here
BWZ: Bela Waziristan Ophiolite Zone, | Islamabad, KBF: Kirthar Basement
Fault, KHB: Khuzdar Block, KOHA: Kohistan Island Arc, KTS: Kirthar Thrust

Sheet, MBH: Mari Bugti Hills, MMT: Main Mantle Thrust, ONF: Ornach-Nal
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Fault, SBF: Sulaiman Basement Fault, SR: Sulaiman Range, WSTF:
Waestern Sulaiman Transform Fault --=-«esseememsomsmmem e e 13
Figure 6. Cenozoic lithostratigraphic correlation of this work with that of previous
workers (Eames, 1952b; Shah, 1977, and Kazmi, 1995) in the Sulaiman
Range, Southern Indus Basin, Pakistan, ~--=-----------mommmemm e 16
Figure 7. Cenozoic lithostratigraphic subdivisions of the Sulaiman Range,
Southern Indus Basin, PakiStan =«-==sscesem s o e s i7
Figure 8. Carrelation of the Paleogene lithostratigraphic units exposed in the
Rakhi Nala section and in the Zinda Pir Anticline, Sulaiman Range,
Southern Indus Basin, Pakistan. This figure also shows established
planktonic foraminiferal biostratigraphic zones and the criteria (datum
markers) used for the definition of the bio-zones along with other
characteristic planktonic foraminiferal assemblage used for the definition of

the bio-zones established in the Sulaiman Range, Southern Indus Basin,

Pakistan --~--r-=r-nmemmeneens e o £ o e 33
Figure 9. Distribution and stratigraphic ranges of the planktonic foraminiferal taxa
in the Dunghan, Shaheed Ghat, Baska and Kirthar Formations exposed
along the Rakhi Nala (river) in the Sulaiman Range, Southern Indus Basin,
Pakistan. Measured columnar shows lithofacies changes and sampling
locations. Here small filled circles indicate occurrence of the planktonic
foraminifers whereas small horizontal lines against the lithology represent

sampling points and numbers indicate samples containing planktonic

foraminifera ----------=-am-cermemuemammaeaas UV 37
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Figure 10. Distribution and stratigraphic ranges of the planktoﬁic foraminiferal taxa
in the Dunghan, Shaheed Ghat, Baska and Kirthar Formations exposed in
the Zinda Pir eastern section, Sulaiman Range, Southern Indus Basin,
Pakistan. Measured columnar shows lithofacies changes and sampling
locations. Here small filled circles indicate occurrence: of the planktonic
foraminifers whereas small horizontal lines against the lithclogy represent

sampling points and numbers indicate samples containing planktonic

foraminifera swsssmmemssmmus et . S e e 38
Figure 11, Distribution and stratigraphic ranges of the planktonic foraminiferal taxa
in the Dunghan, Shaheed Ghat, Baska and Kirthar Formations exposed in
the Zinda Pir western section, Sulaiman Range, Southern Indus Basin,
Pakistan. Measured columnar shows lithofacies changes and sampling
locations. Here small filled circles indicate occurrence of the planktonic
foraminifers whereas small horizontal lines against the lithology represent
sampling points and numbers indicate samples containing planktonic
4117 U 39
Figure 12. Correlation planktonic foraminiferal biostratigraphic zones established
herein the Sulaiman Range (this work) with internationally recognized zonal
schemes of Bolli, 1957; Premoli Silva & Bolli, 1973; Blow, 1979; Toumarkine
and Luterbacher, 1985; Berggren and Miller, 1988; Berggren et al., 1995;
Berggren and Noriss, 1997, and OQlsson et al, 1998. Correlation with
biostratigraphic zones of Samanta (1973) and Dorreen (1974) established

in Sulaiman and Kirthar Ranges, respectively, is also given -----«-wsv-esenmmen 46
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Figure 13. Dominance (the most abundant taxon; M. acuta), diversity, P- ratio and
relative abundances of the characteristic planktonic foraminiferal species
with lithology, blostratigraphy and position in the measured columnar
section along the eastern limb of the Zinda Pir Anticline. The numbers
indicate the samples contalning planktonic foraminifers whereas small
horizontal lines against lithology indicate sample positions ------------------ 163

Figure 14. Dominance (the most abundant taxon; M. acuta), diversity, P- ratio and
relative abundances of the characteristic planktonic foraminiferal species
with lithology, biostratigraphy and position in the measured columnar
section along the western limb of the Zinda Pir Anticline. The numbers
indicate the samples containing planktonic foraminifers whereas small

horizontal lines against lithology indicate sample positions ------------------ 164

Figure 15. Dominance (the most abundant taxon; M. acuta), diversity, P-ratio and

~relative abundances of the characteristic planktonic foraminiferal species

with lithology, biostratigraphy and position in the measured columnar
section from Rakhi Nala section. The numbers indicate the sampies
containing planktonic foraminifers whereas small horizontal lines against
Iitholdgy indicate sample positions «----w--smmummemmmr e e 165
Figure 16. Lithofacies and microfacies correlation showing depositional
environments for Paleogene strata of the Sulaiman Range, Southern Indus

Basin, Pakistan ---«ssss=msememmoms oo oo o e 185
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1. Distribution and relative abundances (%) of the planktonic foraminiferal
species in the Dunghan Formation exposed along the Rakhi Nala (river),
Sulaiman Range, Southern indus Basin, Pakistan. Here x= less than 1%--40
2. Distribution and relative abundances (%) of the planktonic foraminiferal
species in the Dunghan Formation exposed along eastern and western
limbs of the Zinda Pir Anticline, eastern Sulaiman Range, Southern Indus
Basin, PakKistan. Here x=less than 1% -----=s--mmssammme s m oo 41
3. Distribution of the planktonic foraminiferal species identifled from the
Shaheed Ghat, Baska, and Kirthar Formations exposed along the Rakhi
Nala (river}, Sulaiman Range, Southern Indus Basin, Pakistan. Here X
represents the occurrence of the species. Here the numbers represent

actual relative abundances as found in the representative species count

numbers -- bt e 2 o o o e 42
4. Distribution of the planktonic foraminiferal species identified from the
Shaheed Ghat, Baska, and Kirthar Formations exposed along the eastern
limb of the Zinda Pir Anticline, Sulaiman Range, Southern Indus Basin,
Pakistan. Here X represents the occurrence of the species ~-----=r--n--m-mo- 43
5. Distribution of the planktonic foraminiferal species identified from the
Shaheed Ghat, Baska, and Kirthar Formations exposed along the western
limb of the Zinda Pir Anticline, Sulaiman Range, Southern Indus Basin,

Pakistan. Here X represents the occurrence of the species ------=--nr-rameaun- 44



Table 6. Distribution of the benthic foraminiferal species identified from the
Dunghan Formation exposed in the Rakhi Nala section, Sulaiman Range,
Southern Indus Basin, Pakistan. Here X represents the occurrence of the
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