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Abstract

Petroleum companies need to overcome uncertainties in reservoir and seal continuity prediction at all stages of field appraisal and
development. Because of the common scarcity of data to reveal the lateral continuity of geobodies, analogue data is used as a mean to
estimate continuity. A common challenge in the industry is the prediction of reservoir continuity which leads to great uncertainly in a
geological model. Therefore, good quality analogue data is imperative to building good reservoir models.

Outcrop analogues can be used to reduce a variety of uncertainties. The most frequent usage is that of supplementing depositional
architecture. Width:thickness:length ratios, and lateral facies relationships can rarely be investigated in any other way. But fracture
patterns, post-depositional deformation, faulting, and diagenesis are also aspects that can be assessed using outcrop analogues.

The way in which outcrop analogue data is acquired is extremely important for the industry. Because data acquisition is very time
intensive, it is ideally suited for the academe. It provides superb training for students and early career researchers and often enables
adventurous travels to remote locations. However, for the outcrop data to be useful in subsurface predictions, close collaboration and
dialogue between industry and academe is needed. In addition, outcrop data acquisition and interpretation takes time, and long lead
times and foresight, for the results have to be taken into account by all parties.
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Rationale

B Common scarcity of data to reveal the lateral
continuity of geobodies causes uncertainties in
reservoir and seal continuity at all stages of field
appraisal and development.

B Analogue data (outcrop and subsurface) iIs often used
as a mean to estimate continuity.

» Therefore, good gquality analogue data is
Imperative to building good reservoir
models.

© 2008 Chevron Corporation 5




Rationale

B Most frequent use of outcrop analogues is in supplementing
depositional architecture.

m Width:thickness:length ratios, and lateral facies relationships can
rarely be investigated in any other way.

B No one analogue is perfect — strong need for multiple analogues
to assess full range of uncertainties.

» Opportunity: Outcrop analogue projects ideally
suited for the academic research providing superb
training for students and early career researchers,
and often enables adventurous travels to remote
locations.

» Challenges: 1) Data consistency within and across
projects. 2) Plan form quantitative data in addition
to cross-sectional data. 3) Consistent facies models
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Where do analogues contribute to
reservolr characterisation?
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Outcrop analogues Iin reservoir
description
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Research training opportunities:
remote places <

Flinders Ranges, South Australia
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Research training opportunities:
critical skills
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Research training opportunities:
fun
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Distributary channel outcrop Miocene
Mahakam Delta

Preserved channel thickness: —2.5m
W:T ratio = 14:1

Preserved sandstone width:—20m

A = | Preserved sandstone thickness: —2.5m
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Adori COO-1
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John Henry Member, Straight Cliffs
Formation (Upper Cretaceous), Utah

Laterally continuous and vertically
stacked sandstone bodies

Laterally continuous : :
sandstone bodies Laterally discontinuous

sandstone bodies
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Reservoir aspect ratio database

Fluvial Channel Dimensions
/ (Fielding & Crane, 1987)

Are these
sandstone body
dimensions?

=
]

=

Aspect ratios of reservoir
sandstone bodies often
consistent within one

_ publication/research group

1 10 100 1000 10000 100000
Channel Belt Width (m)

—
=
L]
=
e}
o
@
O
=
=
=
1]
L
o

o
|

0.1

MB Data from both modern and ancient depositz

© 2008 Chevron Corporation Data Comp”ed by Jon A”en 18



Chevron

Compilation of aspect ratios from various
published sources

Sandbody Dimensions by Channel Type
(compiled from literature)

- Aspect ratios of reservoir sandstone
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Aspect ratios for seal depositional

environments e
Little seal geometric data exists. _ Legend:
Does suggest usability + Back-Barrier Lagoon
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Cross-sectional aspect ratios L T

B Inconsistent recording and interpretation of
stratigraphic architecture between
projects/researchers leads to incomparable results!

m Has led many to caution the use of aspect ratios!

m Clearly only a consistent acquisition or classification
of reservoir (and seal) elements can lead to a
complete comparative database

© 2008 Chevron Corporation

21



Outline

m Rationale

B Analogues in reservoir characterisation workflow
B Research Training opportunities

m Aspect ratio (W:T) data

m Plan form geometric data

m Facies models

m Conclusions & Recommendations

© 2008 Chevron Corporation 22




Plan form gquantitative data
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Seismic geomorphology — shallow Gulf of
Thailand

High-sinuosity river:
narrow channel, wide
channel belt
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Plan form geometric relationships

® ' Down stream variability in:
¢ = Channel width
e Channel belt width
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Plan-view geometric data |

m Little quantitative geometric plan form data available

m Seismic, satellite, aerial photographs readily
available

m Most data is single-sourced and not well tied to facies
models

m Challenge is relating plan form geometry to
well/core/outcrop cross-sectional data
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Facies models e

B Facies associations define geobodies — reservoir
elements

B Geometric data of reservoir elements therefore need
to be tied to facies models

B Next generation of facies models are currently being
developed (incorporating processes more)

» Creates necessity to redefine and interpret
geometric data

» Good facies models and good geometric data
go hand-in-hand
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Conclusions & Recommendations

m Outcrop analogue data is imperative for the
petroleum industry

B |deally suited to academia: good research training,
strong industry support and fun!

m Cross-sectional analogue data needs to be collected
and interpreted consistently between research
groups to allow comparison by data users

B Plan-form data is sparse and equally needed within
the industry for model building purposes

B Quality geometric data requires up to date facies
models and vice versa
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