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THE ZAGROS ‘FOLD & THRUST’ BELT!
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THE ZAGROS ‘FOLD & THRUST’ BELT
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THE ZAGROS ‘FOLD & THRUST’ BELT

Asmari anticline, |

Longhurst 1959




ZAGROS: MAIN STRUCTURAL CONTROLS

* Mechanical Stratigraphy

e Structural Inheritance

* Basement fault systems

* Inversion of Tethyan rift structures

William s 2t/ (1989)

Basin
Inversion

* Obligue closure of Tethys B T

www.rci.rutgers.edu
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MECHANICAL STRATIGRAPHY :

Kurdistan Region (GRL)
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Contrasting mechanical strengths of
carbonates vs. mudrocks & evaporites




MECHANICAL STRATIGRAPHY

Contrasting mechanical properties of strong carbonates
vs. weak mudrocks & evaporites

Softek, SE Turkey - Shaikan, Kurdistan
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HiIGH AMPLITUDE VS WAVELENGTH ©°

Mechanical contrast can allow anticlines with high amplitude to | Iy
wavelength ratio to develop ... excellent stacked 4-way traps D

Ramsay & Huber 1987

Sargelu (Gara anticline, Kurdistan)
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LUUNBREACHED FRACTURED RESERVOIRS

Thick carbonate units are highly fractured — but often not
breached by large-offset thrusts

Sarvak (Izeh, Iran)

Sherkati &
Letouzey

2004

Agra-Behkme (Amedi, Kurdistan) Chiafﬁoir(i;&l'Klzl‘r]ro Chline (type localities
near the Geli Khana, Irag-

Turkey border)
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MULTIPLE DETACHMENT ZONES Sk

Kurdistan Region (GRL) bl , v/ / {‘ ’
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MULTIPLE DETACHMENT ZONES *L"f/;f/
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MULTIPLE DETACHMENT ZONES

Parasitic fold closures

Kedil anticline (parasitic on N side of Softek), near Raman, SE Turkey




MULTIPLE DETACHMENT ZONES

Kurdistan Region (GRL)
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MULTIPLE DETACHMENT ZONES

Iran (Casciello et al 2009)
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UPPER & LOWER DETACHMENTS

Kurdistan Region (GRL)
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CROSS SECTION (BALANCING)

Construction algorithms need to allow for different
mechanisms (and geometries) for the strong carbonates
vs. weak mudrocks

McQuarrie 2004 s

. | 2°taper (including basement)

Alavi 2007
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BASEMENT INHERITANCE
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BASEMENT INHERITANCE 5
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Transpressional reactivation of
faults of the Nabitah system
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INVERSION OF TETHYAN RIFTS R
Where are they (there’s a lack of really clear data) e / o

Proprietary cross-section based
on interpretation of GRL
mapping in SE Turkey and
northern Kurdistan Region of

- Iraq, showing Lower Palaeozoic
in the hangingwall, thrust steeply
on to Paleogene in the footwall.

'
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Diapr

Late Carb. subcrop map Om
(Agrawi et al 2010)

Tavakoli-Shirazi et al 2013 |-w00m
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OBLIQUE CLOSURE OF TETHYS

Transcurrent + Compression = Transpression

%

-
S

Jones & Tanner 1995
Jones et al 2005

Harland 1971
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STRAIN PARTITIONING

Transcurrent + Compression = Transpression
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GRL Zagros Regional :‘:1
Mapping 2015 \??6
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3 Proprietary GRL map showing
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STRAIN PARTITIONING: IMPLICATIONS

Compression-dominated zone: very long anticlines

Fracture systems are often slightly
asymmetrical to anticlinal hinges (i.e.
partitioning is incomplete)

Strike-slip dominated:

* very large earthquakes (MRF)

e very important synthetic regional
faults (Khanagin-lzeh-Kazerun-
Sarvestan)

? GEOSPATIAL RESEARCH LTD.



STRAIN PARTITIONING: IMPLICATIONS

= Ly Regional synthetic strike-slip faults:

e difficult to measure large offset

e ... but they control the location &
termination of anticlines

e likely to be long-lived, still active
 segmented, anastomosing
* high risk to trap integrity

S ;"}“‘f"" Kazerun — Kareh Bas (GRL mapping on Google Earth)



SUMMARY: MAIN STRUCTURAL CONTROLS

* Mechanical Stratigraphy
* High amplitude folds, often unbreached
* Highly fractured, contiguous, stacked reservoirs
* Increased complexity (surface & sub-surface)

e ... carry out fieldwork — as early as possible!

* Multiple detachments

e Structural Inheritance

B

William s 2t/ (1989)

* Basement fault systems

* Inversion of Tethyan rift structures (2)

Basin
Inversion

* Oblique closure of Tethys

A Presit D Postik

* Very long anticlines (in compression dominated zone) C= fuenen S S

www.rci.rutgers.edu

* Fracture systems asymmetric to anticlines

* Major 1" order strike-slip zones: very complex,
increased likelihood of breached traps

y GEOSPATIAL RESEARCH LTD.



ZAGROS WORKSHOPS

GRL and Mark Allen (Durham University) are planning to
run Zagros workshops in November - December

g GEDOSPATIAL RESEARCH LTD.



GRL ZAGROS REGIONAL MAPPING
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Regional Study of Zagros Structure in Relation
to Petroleum Systems
Richard Jones, Jonathan Long, David Oxlade, Sébastien Gilment,
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ZRM (PHASE1):

MAIN REPORT
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Acquisition Visvalisation Analysis of Geoscientific Data

Regional Study of Zagros Structure in Relation
to Petroleum Systems

Richard Jones, Jonathan Long, David Oxlade, Sébastien Gilment,
Caitlin Woods, Susie Daniels

Geospatial Research Ltd, Dept. of Earth Sciences. University of Durham. DH1 3LE, UK

Frontispiece: Hydrocarbon seep 2t Geli Kcer oz the zorthers fank of the Shaikaz ax=tickine (Kurdistan Region of Irag). This
locality Bes oz 2= infarred desp swucmaral Enozment (basement fault?) that caz bo traced betwosn the ends of the Maglub,
Simriz, Algosk, Szatkan, and West Swara Tika ansiclizes, 2nd bsyond. The outcrop comprises nosthecly dipping Pila Spi
Limestones, in which kydrocarbons are emanatng from both t2e £acture metwork and fom t2e vuggy matnx.
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