Success story !

Triceratops, Elk and Raptor Gas Fields (PNG)
Identified by Airborne Gravity and confirmed by 2D seismic

Integrated forward 3D gravity and geological modell ing studies by Intrepid Geophysics, beginning
in 2007 contributed to the confirmation and extensi on of gas reserves in onshore PNG

In GeoModeller software integrated modelling optimised the geometry and volumes of reservoir rocks
located in difficult onshore terrain, including under lava flows and where seismic is expensive or
impossible. De-risking the extents and depths of Miocene Puri Limestone and Eocene Mendi Limestone
as it domes in anticlines within complex fold & thrust belts was pivotal. 3D Gravity modelling results also
guided future seismic acquisition, as the gas fields were progressively revealed.
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Using airborne gravity data to better define the 3D limestone
distribution at the Bwata Gas Field, Papua New Guinea
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As part of an appraisal program by InterOil of the Buat s
pua Basin, Papua New Guinea (Figure 1). As part of an
cebip ke e appraisal program of the gas reservair and prior to underizking

surveying a 3D geology model of the project was rapidly
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was conswucted. Using the model, and known density values
for the modelled formations, the forward graviry response was
computed and compsred to observed gravity dsta derived from
an aithorne survey.
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dips of geology formations. The method uses the chromo-
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rockrelstonships. The model is calculsted using @
implicit 3D potential function s the interpolator for each

= Interpretive Revision of the 3D Geology Model — tested by realistic Gravity Modellin,
component part of the geclogical history. The order and | GeoModeller Bwata study 2007

recorded m the columa are o !
nsed to sutomstically resolve the mtersections betwesn PAPUA NEW GUINEA Triceratops and Bwata Gas
component pars, and produce volume reconstructions. . .1 Fields - PRL 39
The methodology allows the geologist to forms om N A
geclogical issues and consider sltemative interpretations. PRL4 S [l B2 o i |,

Rewswn of the 3D geolo, mndel
The 3D structural geclozy model was built using a sinzle | GeoModeller-Elk study 2007 9 ay

2D seismic line, well data from the Bwam-l and e
Elk and Antelope Gas [ et

Triceratops-1 wells, surface geological dam and airborna
ity dat: Eight T the Bwats i -
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dip & strike data and built-in geological intelligence
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Anticline were created from surface geology, seismic and
well data in 2D Move. These sections were imported into
3D GeoModeller. A 3D model was then created and the
forward gravity response computed. Densiry variations
from general background of 2.24 vm’ sre provided by the
Cretaceous Teru Formation at 2.40 = 0.05 vim’ and the
Puri and Mendi Limestones at 2.70 = 0.05 vm®. The
computed Tespomse was comparsd to observed data
derived from an airborne grevity survey. On the basis of
such comparisons several iterstions of geologic revision
were proposed to improve the fit between the computed
and observed data.

Forward modelling of magnetics. gravity & gradient tensor components
can be computed and compared 1o field datasets.
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To perform forward modelling of the graviry and/or magnetic Eener et e

signamures of a project area using a realistic 3D model of the
project geology requires the following four elements.

- An initial, realistic 3D geology model - (often constructed

i sy i i from quite sparse data due to sparse sampling of the geolozy

geological seming and the extent and thickmess of the
limestone beds. The model incorporsted c. 30 degree
dipping thrusts snd a steeper backirust snd introduced
two NE/SW near vertical faults which exhibit a sinistral
stike slip and east-sideup displacement. A substantial
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‘physical properties and compure the geophysical responses of
the modal, and ro compare those compured signsmres with
oBserved fild dara from the project area:
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increase in the size of the field was imterpreted ar its
western end. Using the 3D model will enable InterOil to
desizn 3 follow-up 2D seismic survey with grester
confidence that the survey will meet program objectives.
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A methodology to Tapidly revise the 3D geology model in e e R

order to propose geologically snd structurally plausible gl line

amendments, and 50 attempt to improve the fit between
compured and observed geophysical responses.
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For Intrepid software and solution services enquiries contact: sales@intrepid-geophysics.com Suite 110, 3 Male Street, Brighton
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