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Intense deformation in core of fold




Shear on west-dipping
forelimb — west limb




Foreland : Hinterland

L owek.Retachment

Rotation of fold limbs carry bedding from field of compression into
field of extension



Structural Style

Detachment Folds are the dominant structural
style

Minor small displacement faults
Core of fold intensely deformed

Large amplitude folds with:

— Steep forelimb with bedding parallel shear
— Over-thickened intensely fractured hinge
— Intact back limb
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Segurma Structure

Structure
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A portion of the regional cross-section through the Ajdagh Structure.



Ajdagh Structure

Looking northeast at the front limb and hinge of the Ajdagh Structure



Regional detachment at the base of the Fars.
Looking south along the front limb of the Ajdagh Structure



Google Earth image of Awa Spi Gorge showing position of fracture sample traverses.




Fracture Study — Ajdagh Anticline

Measurement

Technique used for sampling fracture systems.



Awa Spi Gorge

Ajdagh Anticline
Awa Spi Gorge

Poles to Fracture
Planes
All Stations
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Fracture Study — Awa Spi Gorge
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Fracture systems along the Awa Spi Gorge.



Ajdagh Anticline Traverse #1

Original Data sampled to nearest decimetre

Distance (metres)

Fracture height vs. Distance — Traverse #1




Summing Algorithm

Fracture Sum of
Fracture
Areas

Smoothing operator

Smoothing Operator
for
Fracture Analysis

Technique for summing fractures



Fracture Intensity (Height — metres)

Ajdagh Anticline Traverse #1

Original Data - 1.0 metre smoothing
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Fracture height vs. Distance — Traverse #1 — 1.0 metre summing



Ajdagh Anticline Traverse #1

Original Data — 10.0 metre smoothing
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Spatial Frequency vs. Amplitude
Traverse #1

Total Fracture Intensity = 0.12834

Length of Traverse = 150 metres

200 metres Dominant Fracture Period

0.04 0.05 0.06

Spatial Frequency (cycles/m)
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All Fractures Smoothed - Compilation

= Ao dagh All Fractures Smoothed at Decimeter Scale
— Aocagh All Fractures Smoothed at Meter Scale

- Agdagh All Fractures Smoothed at 10 Meter Scale
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Fracture height vs. Distance — QuickBird Data




Fracture Amplitude vs. Spatial Frequency
Oligocene Section

Length of Traverse = 1825 metres
/Wavelength = 200 metres 0.000576 /m

/l/ /Wavelength = 125 metres

/ /Wavelength 63 metres
Wavelength = 56 metres
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Spatial Frequency (cycles/metre)

FFT of Fracture distribution — Oligocene Section




QuickBird Satellite data —Ajdagh Anticline




Close-up of QuickBird Data
Front Limb — Ajdagh Anticline




Ajdagh Fracture Study — Front Limb

All Fractures Smoothed - Compilation
Front Limb All Fractures Smoothed at Decimeter Scale
Front Limb All Fractures Smoothed at Meter Scale

Front Limb All Fractures Smoothed at 10 Meter Scale
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Fracture height vs. Distance — QuickBird Data — All summing curves — front limb



Ajdagh Fracture Study — Front Limb

Fracture Intensity vs. Spacial Frequency

Area under line = 0.8984
Distance = 472 metres
Standard Area = 0.0019
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FFT of Fracture distribution — Front Limb — Ajdagh Anticline
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Cross-Section of the Ajdagh Structure based on field measurements. Fracture Intensity from FFT Analysis overprinted



Conclusions

Kurdistan Region of lraq has excellent outcrops for
the study of fractured reservoirs

Fracture intensity is affected by structural position

FFT is useful for quantitatively estimate fracture
Intensity

Fracture Intensity Is a measure of strain within the
rock

FFT Results can be incorporated directly into
reservoir models and simulations

There are many subsurface applications to analyze
Fracture Systems using FFT
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Spatial Frequency vs. Amplitude
Traverse #2

Total Fracture Intensity = 0.117271
Length of Traverse = 178 metres
0.000659/m

Dominant Fracture Period
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Spatial Frequency (cycles/m)

FFT of Fracture distribution — Travers #2 — Awa Spi Gorge
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Awa Spi Gorge - Ajdagh Anticline




Hinterland

Intense deformation in core of fold



