


Chapter 7

(Geological Models

7.1 3D Geologic Model

Geological model is of high importance to better understand structural and stratigraphy
aspects from a petroleum field. Recent technology makes possible the construction of a
geological model represented by a three dimensional point of view. Some uncertainties on
the 3D geological model comes from seismic data quality as a main input for the structural
model. Horizon and fault are two main inputs for this 3D geological model. Those things
come from 3D seismic interpretation. 3D horizon and fault forms a structural model as an
outline for 3D geological model. Zonation comes from the top and bottom horizon that
is controlled by wells stratigraphy (Formation). 3D geological model will represented the
structural configuration of the area and thickness distribution of the interest zone (Garn

— Not reservoir).

This 3D geological model shows the field with the faults that occurred later than de-
positional time during the Late Jurassic and Early Cretaceous period. The following

characteristics are observed from the 3D geological model in Figure 7.1
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/ G

Model Interpolation

Figure 7.1: 3D Geological Model of the Middle Jurassic Not and Garn Formations.

Norne field is outlined in yellow.

e In this 3D geological model, the yellow line is the field outline of the Norne field.
e The Norne field is located on upthrown block area of the seismic cube.

e The west fault compartment makes outline of this field.

e The Not-Garn horizon is homogeneous throughout the model.

e The 3D geo model gives a good layout of Norne’s tectonic framework, i.e., normal faults
with NE-SW orientation trends. This fault network coincides with the tectonic history
of this area, where two rifting episodes occurred, first during the Permian, and second

during the Late Jurassic — Late Cretaceous periods.
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7.2 Paleogeography Model

The following is the interpretation of the paleogeography of the Norne field area during
Middle Jurassic times, based on well log interpretation and correlation, as well as on

seismic attribute analysis, and seismic facies analysis performed throughout this study.

Middle Jurassic Norne Field Paleogeographic Map
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Figure 7.2: Paleogeography Model of the Norne Area.
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Chapter 8

Discussion and Recommendations

8.1 Discussion

The results of this study revealed that the sand Middle Jurassic Not Formation changes in
facies from the southwestern part of the field into the Garn Formation in the northeastern
part. This was observed in the reflector amplitude of the Garn versus the Not, i.e., the
Not presents a lower amplitude when compared to the Garn formation amplitude (Figure
6.1). An interesting aspect of the Not-Garn horizon came up when studying the well logs.
The well logs revealed that the Not formation is present as a thick sand on well 6507 /3-8
in the southwest of the field with out any Garn Formation sand at the top, and that
it has a muddier response in the northeast part of the field. This mystery was resolved
with seismic facies analysis, where, lenticular seismic configuration was observed near well

6507/3-8 in the form of a stratigraphic pinch out.

The 3D geological model represents the structural configuration of the area and thickness
distribution of the interest zone (Garn — Not reservoir). The Not and the Garn forma-
tions were revealed to be deposited before the major tectonic rifting which occurred late
Middle Jurassic. This was observed in the seismic fault interpretation of the Norne horst
block where normal faults are mostly oriented towards northeast — southwest and cut the
sediments until the Cretaceous age indicating that most likely the structure that com-
posed the study area occurred or reactivated no later than Cretaceous. Since the Garn
and the Not were deposited before the structural configuration, a paleogeography model

was made to address the depositional characteristics of this formation.

According to literature (stratigraphy section in geologic background chapter), different
provenances were proposed for this area. Based on well correlation interpretation and
core photos interpretation, along with seismic attribute and seismic facies analysis, two
source areas are proposed for the deposition of the Not and the Garn. The paleogeography

intents to show the Not sand during Middle Jurassic prograding easterly from a western
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source, as proposed by Brekke et al. (2001) and Swiecicki et al. (1998). Moreover, it
intends to show the Garn sand during the Middle Jurassic prograding westerly, from an

castern source area as proposed by Gage and Doré¢ (1986) and Heum et al. (1986).

8.2 Recommendations

Although Halten terrace is the type area for the Not and Garn formation that is found
on Norne, it is still located further south, and as literature suggests, there is controversy
with the provenance of Fangst Group formation and overall agreement on the depositional
environment for these formation. For example, some authors suggest that the Garn
Formation is fluvial in the Halten ares, but the data from this study leans to shallow
marine sedimentation. Whether this formation was part of a fluvial system feeding a
shallow seaway and then it got reworked by tides and longshore currents, it is not clear
in the Norne area. A recommendation to solve this would be to obtain access to the core
storage facility that owns these cores, for a more thorough description (that from core
photos alone) of the facies by obtaining details on the sedimentary structures, textures,
possible trace fossils, and bed contacts. Also, access to the core data for petrophysical
analysis helps enhance the well log interpretation and thus the correlation. Missing core
photos on well 6507/3-8, although five cores were collected on this well. It would be
recommended to study the sand interval of the Not this core photos, Integrating the
above detailed information, can increase the paleogeography map quality, but since the
numbers of exploration wells are limited, a recommendation would be to expand the area
of study with a larger seismic survey and with more wells. Although the seismic data
quality was good, the high presence of faults in the area, introduced uncertainty with
potential errors on the horizon tracing. Moreover, the Not was too thin to be represented
on seismic by a different horizon. Other than at the well 6507/3-8 where the Not was
present without the Garn and the attribute map helped in obtaining a different seismic
reflection response, seismic in other parts of the field was not able to differentiate the Not
from the Garn. Better quality and better seismic resolution can be a recommendation for

solving this problem.
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Chapter 9

Conclusions

Based on the evaluation from the well logs, core photos, and 3D seismic survey of the

Norne field, the following conclusion can be made:

- Garn and Not Formations are siliciclastic sediments deposited in the shallow marine

environment.

-There is a facies change which was observed in the seismic as a pinchout in between the

Not and Garn formation, due to the difference of the sediment provenance areas.

- The Garn formation is predicted to come from northeastern source area and prograded

in the southwestern direction.

- The sediments in the Not Formation came from the southwestern source which prograded

in the northeastern direction.

-The structural setting of the Norne Field is dominated by extensional structure mostly
oriented NE-SW., which formed the horst block that outlines the field and most of these
faults cuts the sediments until the Cretaceous age indicating that most likely the structure

that composed the study area occurred or reactivated no later than Cretaceous.
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