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PAKISTAN EXPLORATION & PRODUCTION OUTLOOK (s or pEcEMBERS, 2015)

Total Sedimentary Area: 827,268 Km2
Area under Exploration: 361,466 Km?2

Exploration Licences: 179; Active Leases: 160
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Active Exploration Companies:

= Operator: 30 (Foreign: 18 & Local: 12)

= Non Operator: 25 (Foreign: 20 & Local: 5)

>  Active Seismic Crews: 12 ; Active Rigs: 31
>  Wells Drilled (Since 1868):

= Exploratory: 957 (Success Ratio: 1:3)
= Discoveries: 329

= Appraisal & Dev : 1,281 (33 before 1947)

>  Avg. Daily Oil Production: 89,982 bbl/d (Dec, 2015)
»  Avg. Daily Gas Production: 4,083 MMscf/d (Dec, 2015)

Original Recoverable 1,185.8 53.9
Cumulative Production 801.4 33.6
Balance Recoverable 384.4 20.2

Source: PPIS



GEOLOGICAL SETTING OF PAKISTAN

T T T T T ) T T
N 62" 64* 66° 68° / o a--w- 76"
T VAR o LEGEND
POST OROGENIC UNITS
/ UNFCLDED SEDIMENATRY COVER
57 Upper Fleistocene -'masicb Eccene . = g T
. | vsse =
[ a5 ’)/ FOLOCOVER PRE OROGENIC UNITS :
- - Micke' O ppar Pleistoma - Femian © Mde JRssc
\\ < I E Eccane Camenikious © Late Triassic .l
4 S / OROGENIC UNITS
< // IMALAYAN OROGENY m Lower Paleozaic
e / liocene o Plastocene -
’ - Prcambfian ©Cambhian
Os India / Eccane © Fliccene
™ u. / MIDDLE HIMALAYAN OROGENY - PR Canben
ArabianSea i :l Falsic intrusive focks ndinerentiaed
/ [2] eoene o cigmene
/ Midde Eocene to Lower Oligocene Dashal Cickitas,
0 I:l Mate intrusive focks Undterentatd)
/ EARL HIMALAYAN OROGENY Lo ivonty
/ - Upper mssic © Late Cligoeane - Kamiila amphiblites
- 32° NS, oo 8 4 - Paleccene to Eccane -q:nimw
32 AFGHAN'STAN / o f ; -mnsgcoemme l:]\uﬁn'cmi(s
/ N \' / |
AFGHAN b HIGH Y {
BLOCK ~< J
R 2
\ /'/
\ 7
U
. aiid ]
/ P ey S o
J il ~ &Q'w ‘/
_~INDIAN $ /
7 SHIELD L L
| -~ /’
PUNGAB
— PLATFORM |
—— 2
Koy b - # ot ) | d STRUCTURAL SYMBOLS
== Eglrteland fold-thrust ‘ ‘ ' — | == i —— Sriinlans
. [
—m Fitlhdfrenred e Tttt
Aa. Thrust front == e
of fold belts = Wenchfat s Tarefom b
Plate | P — Briedidgesstucunl
boundaries/thrusts L L (| 2 Wit
256 i | = y
- N Opt\lOllteS x Fonumitan \\ B Setdikin o o Olpsvdietdedes
— 4 —  Major backthrust H * i~ PLATFORM- ¢ .
SGALE 1200000 e = -b'\ ) -;;ﬁ Yolcaric w o %
%0 5@ 75400 125 4G 175 Z0lhiles B . - ‘
B I I N Rt — —

e Wm 00
- i

| r o
ﬁi i i i ﬁ 00 #9540 475 20wiles | / |

__ EX98330 Amen: after Banks & Warburton (1986




WHY FRONTIER EXPLORATIGN

Creaming Curve
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The above estimate is excluding Balochistan basin & offshore
Updates available as of 30 Oct 2015 for wells & 30 June 2015 for Reserves



EXPLORATION STATUS IN PAKISTAN

» Exploration wells : 980
» Discoveries: 350
» Success Ratio 1:3

> The total discovered
reserves are around 61 tcfe
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ONSHORE FRONTIER EXPLORATION

Kharan Forearc Basin-
Structure Plays
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REGIONAL SETTING — KIRTHAR FOLD BELT

ArabianSea
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FRONTIER EXPLORATION AREAS - MAKRAN
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REGIONAL SETTING — MAKRAN

Slope too high: extension Shale diapirs or pipes Slope too low: contraction
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REGIONAL SETTING — OFFSHORE INDUS

» Indus Offshore: Second largest
delta/fan system, after Bengal
Fan

» Water Depth 0 —4500m

» Sediment Thickness 8 —9 Km in
Delta System

» Indus Delta system is analogous
to other producing deltas




REGIONAL SETTING — OFFSHORE INDUS
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REGIONAL SETTING — OFFSHORE INDUS

= A number of regional
evaluations

Geology
and HC potential yet to

offshore
conducted,

be unlocked

One of the last unexplored,
high prospectivity
basin in the world

or

A low prospectivity area,
without commercial
discoveries after 50

years of exploration?

Structural styles

Double
deformation

Extensional tectonics.
Growth faulting without regional
decollement horizon

Diapir area.
Compression + shale deposition

Compressional regime.

3-4 North-South thrusts related
to gravitational stress against the
Murray ridge (or Himalaya
collision.

Packan anticline = ?

Undeformed area. No
structures but potential for large
stratigraphic traps
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IMPLICATION OF CRUSHED ZONE WITH IN ANTICLINE

Structural Cross Section based on Surface Geology Axis of the Anticline
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Ansari and Siddiqui, 2002
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GEOLOGICAL DATA TO RESOLVE STEEP DIPS ON SEISMIC
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GEOCHEMICAL TECHNIQUES IN FRONTIER AREAS
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ANALOGUES — TOOL FOR FRONTIER EXPLORATION

Analogues :

» Kharan Basin of Pakistan is analogous to Salin Basin (Myanmar), Cook Inlet Basin
(Alaska) and North Aleutian Basin (Alaska).

» Analogues help to identify new plays

Kharan Basin (Pakistan)

= Geological settings are
comparable with Salin
Basin (Myanmar), Cook
Inlet Basin (Alaska) and
Aleutian Basin (Alaska).

= No well drilled in the
basin

= Limited exploration
activities

Salin Basin (Myanmar)

= Analogue to Kharan Basin
(Pakistan)

= Total reserves of 850
Million barrels of oil
equivalent

= Several oil and gas

discoveries
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TURBIDITES AT PASSIVE MARGINS — HUGE POTENTIAL
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TAKE HOME MESSAGE

» To explore geological complex frontier basins, artistic technologies are required

» Maximum tools should be utilized during prospect generation/evaluation in order to avoid
surprises and not to miss the true potential

» Classical geological data is usually of low cost but always equally important like expensive tools

» Analogous are the key leads toward effective exploration of new areas



