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Introduction

AProcesses & components of deep-water

depositional systems
I high-resolution borehole images
I resistivity tensor dips
I (core)

AChallenge of thin-bed evaluation

I 3D resistivity tensor (Rh & Rv)
I (NMR not discussed)
I (core)
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Malaysia Deepwater - Unique Challenges
Complicated Seabed Relief (Slope, Stability) and Shallow Hazards / Hydrates

Rendered 3D image of the NW Borneo Slope

*Shelf today is circa 100-120 km wide
* Fold belt (l.e. the slope) is circa 60-80 km wit .~ Gumusut

Kebabangan e

‘i/‘j b L ; e d .-
Malikai seabed features

AN

x’ x" &

a0 At
e

Rendering of offshore Nth Borneo showing slope, canyons, MTC debris)
(MTC - mass transport complex debris behind Ubah label)
http://lwww.subseauk.com/documents/subsea%20asia%20conference%20-%20shell%20malaysia%20deepwater%20developents%202008_06_11.pdf



Environments
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After Shanmugam (2003)



Architectural element classification

1. Sheets:
composed of layered and/or
amalgamated sheets

2. Channels:
multiple types, composite, and
channel complexes
(single or multi-story)

3. Thin Beds:
average bed thickness
< 10cm

4. Mass-Transport Complexes:
non-reservoir

AAPG - 2007 $og{hﬂAu_‘s=ttralia. e R LA
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Well flow rates and well ultimate recovery

2000 1. Generally high flow rates

30000 N eq_uates with high well
= bl ultimate recovery
i 25000 : ’! 2. But there is wide
o © o
S 0000 St Q uncertainty in well
5 ultimate.
Z 15000 K Q 3. Why is that?
% — 4. Depositional elements_ |
= have different productivity

5000 expectations

0
0 10 20 30 40 50
Well Ultimate (MMBOE)

Weimer & Pettingill, 2007, AAPG Studies in Geology 56 "-‘."'u‘i'{:
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Sheets vs Channels

Basin plain inner/outer fan Slope, inner fan mid fan
Lobes (sheets) Channel fills
laterally extensive, tabular elongate/lenticular
largely aggradational erosion & bypass
thickening-upward cycles thinning-up cycles
radial/complex palaeocurrents unimodal palaeocurrents

We need to be able to correctly characterize and differentiate the depositional elements



Sheet or channel ?
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Knowing the process of origin is predictive

® Dimension
® Geometry

® Reservoir Property
After Shanmugam (2003)
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Lithofacies & image logs

leading to the identification of larger-scale architectural elements
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After Shanmugam (2003)
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Lithofacies & image logs

allow us to build a vertical succession based on process sedimentology
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Lithofacies & image logs

and and their linkage into depositional systems and 4t - 5t order sequences
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Example slumped zone in outcrop

Slumps and slides are generally low-productivity zones

AL
Waitimata Grp Auckland New Zealand (Adriaan Bal) B s
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