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AIMS AND CONTENTS
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Principal aims

To give an overview of hydrocarbon exploration in Kurdistan

Demonstrate tools used in Kurdistan for New Ventures studies

Update published definitions of Zagros structural domains

Contents

Location and regional tectonics

Summary of current hydrocarbon exploration

Summary of petroleum systems

Tectonostratigraphic evolution

Main challenges to exploration

Review of structural domains of the Zagros orogenic belt

Conclusions



LOCATION AND REGIONAL TECTONICS
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Kurdistan region 

of northern Iraq

Present-day collision and          rotation of Arabian 

Plate, thus regional dextral transpression

AGU blogosphere, 2010



CURRENT HYDROCARBON EXPLORATION
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Favourable PSCs 

38 operating companies, 

including NOCs

Kurdamir

Sarqala



CURRENT HYDROCARBON EXPLORATION
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Kirkuk Field. 25BBL 

recoverable and proven. 

Production since 1927 

(Verma et al., 2004)

Resource estimate: 40 BBO and 

60 TCF of gas (USGS, 2010)

Under explored: >100 undrilled 

anticlines

High discovery : well rate

Stable and safe compared to 

rest of Iraq

Region has potential to be a 

significant global energy player 

Kurdamir

Sarqala



PETROLEUM SYSTEMS OVERVIEW 
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For the Zagros Foothills region, all elements are in place and low risk

2 major, producing plays: Tertiary Main Limestone Group and Upper-Mid 

Cretaceous Group    

Multiple source rocks (Paleocene, Cretaceous, Jurassic, Triassic)

Multiple reservoirs (Miocene to Triassic). Mainly fractured carbonates

Excellent evaporite and shale top seals 

>100 large, undrilled anticlines

Favourable timing of trap formation v hydrocarbon generation-migration

Á Contractional tectonics from Late Cretaceous

Á Main deformation Miocene ïtoday (Zagros and Taurus fold and thrust belts)

Á Current hydrocarbon generation and abundant hydrocarbon seeps



TECTONOSTRATIGRAPHIC

EVOLUTION
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1. Permian ïEarly Jurassic 

rifting of N. Gondwana

2. Jurassic ïMid Cretaceous passive margin in                 

sub-equatorial setting. Normal faulting
- Type II source rocks deposited, hydrocarbons generated

- Reservoirs deposited

Legend

Clastics

Evaporites

Carbonates

Shales

Source rock

3. Late Cretaceous ïLate Tertiary episodic 

convergence of  Arabian and Eurasian Plates
- Early traps formed?

- Reservoirs and seals deposited

- Type II source rocks deposited, hydrocarbons generated

4. Pliocene ïpresent-day dextral transpression
- Trap and seal creation

- Hydrocarbons generated

NW

Figure modified after PGA, 2006
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MAIN CHALLENGES TO EXPLORATION
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Data and expertise

Much lost during decades of political instability

Large distances between wells

Kurdish geology literature still influenced by pre-Plate Tectonic 

and pre-Sequence Stratigraphy axioms       

Existing naming conventions do not reflect geological 

processes and are misleading

Exploration and Operations

Large traps buried by Pliocene not seen on satellite imagery

Active deformation

Wellbore instability and overpressured zones



NEW VENTURE EXPLORATION TOOLS
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Red = healthy 

vegetation

Springs

magenta = 

fractured clays/carbonates 

reservoir at surface

green / blue = iron oxides

Advanced processing and study of satellite imagery is key for:

a.  Discerning outcrop lithologies

N10km

Banks and Watkins, 2008

b. Mapping and analysing major structures



NEW VENTURE EXPLORATION TOOLS
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(a) ?

c. Identifying subtle/deep 

faulting that may have affected 

reservoir units:

- The structural trend appears 

to be WNW-ESE

- Minor NE-SW strike slip

- No major lineament (a) visible

380m 

a.s.l
(a)

290m 

a.s.l

10 km

Major NE-SW 

lineaments show 

syn- / post-Mid 

Miocene reactivation

En echelon folds (#) 

above the Sinjar-Herki

fault ("active pre- Late 

Cretaceous", Jassim and 

Goff, 2006). 

Mid - Lower Miocene 

formations

# #

# #

#

Banks and Watkins, 2008

Banks and Watkins, 2008



Late Cretaceous 

ophiolite

Igneous & metamorphic

SCHEMATIC SURFACE GEOLOGY MAP
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Thick Neogene

sediments cover folds 

and now actively 

deforming 

Abrupt change from 

Neogene- to    

Mesozoic-aged rocks at 

surface northeastwards 

across the mountain 

front

Structural domains are 

generally parallel the 

orogenic belts, with 

promontories and 

embayments


