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Figure 5.14. Net exhumation maps calculated using different techniques; a) sonic logs, b) seismic shot gathers, c) vitrinite reflectance and d) arithmetic
average map of the three datasets. From Baig et al. (2016).
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5.7.Suggestions for further work

In this section several suggestions for further work will be made. The aims of these
suggestions are to improve confidence in results, lower uncertainties and increase resolution

and data coverage. Suggestions for further work are as follows:

e Analyse different formations. In this study, only the Kolmule formation was used due
to its widespread distribution, age, clay content and available velocity data in wells.
Analysis of other formations is suggested to explore the effects of analysing different
lithologies and to increase the resolution of net erosion maps by adding more data
points.

e Analyse sandstones. Shaly formations were used in this study, however including
sandstones and comparing results from both sandstone and shale calculations would
allow more estimates to be made in areas where shaly formations are absent.

e Develop a new reference trend. A reference trend from Storvoll et al., 2005 was
used in this study. Developing a new reference trend using the same methodology
herein would increase comparability between the reference trend and regression
trends, in turn reducing uncertainty.

e Account for porosity. Pore size, distribution and geometry all have an effect on P-
wave velocities in rocks. As these effects have not been considered in this study,
looking into the effects of pore properties could reduce uncertainties and lead to
different net erosion estimates.

e Study thermal regimes in various regions in the western Barents Sea. As mentioned
earlier, the transition from mechanical to chemical compaction is temperature
dependent. Investigating the thermal history of each area estimated for net erosion
could improve results.

e Investigate the accuracy of these results and previous studies. Creating difference
maps between studies could provide useful information on which techniques are

most useful and accurate in estimating net erosion.
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Chapter 6: Summary and conclusions

The purpose of this report was to develop a work flow for calculating net erosion by analysis
of P-wave velocity variations, carry out these calculations in the western Barents Sea,
compare these results with seismic data, comment on the validity of the results and
comment on the implications of the results for petroleum prospectivity. In order to do this,
sonic logs from 11 wells have been analysed and several MCG super-tie seismic lines have

been interpreted.

Net erosion estimates have been made, Table 4.1, and the results show that net erosion in
the central and south west part of the study area has been uplifted and eroded 1000 — 1500
m, whereas the north and north eastern areas have been uplift and eroded 1500 — 2000 m.
These results have been plotted, Figure 4.4, and a net erosion map has been made, Figure
4.5. From these maps, it is clear there is a trend of increasing uplift and erosion to the north
and north east, and little to no uplift and erosion in the west and south west. These
significantly high net erosion estimates across the majority of the western Barents Sea
indicate one or more regional uplift and erosion episodes has occurred, supporting the
results of several previous studies. Due to the low resolution of these erosion maps and the
lack of detail separating the different tectonic features, net erosion estimates from each
structural province have been averaged and the average values have been attributed to each

province, Figure 4.6.

Uncertainty in net erosion estimates has varied significantly between wells, Table 4.1 and
Figure 4.3. More consistent net erosion estimates occur to the west and south west of the
study area with uncertainties ranging from + 153 — 328 m. More inconsistent results were
found in the north and north east, with uncertainties ranging from + 491 — 793 m. These
larger uncertainties have been attributed to poor gamma ray logs, poor sonic logs, short
Kolmule formation intervals or variations in thermal histories. Areas with greater uncertainty
present a greater risk for exploration as implications for source rock maturation, reservoir

properties and migration of hydrocarbons are not as clear.

Results calculated from sonic logs were then compared with MCG super-tie lines in the
western Barents Sea. The validity of results has been commented on from interpreted

seismic sections. Net erosion estimates have been found to agree with interpretations made
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from seismic data. Regional erosional unconformities in the interpreted seismic data support
previous studies’ suggestions of one or more regional Cenozoic uplift and erosion events in
the western Barents Sea. The total net erosion value has been attributed to be the sum of
the interpreted local and regional uplift and erosion events. Through interpretation of
seismic data and literature review, the regional Cenozoic uplift event has been suggested to
be due to several phases of tectonic uplift during Cenozoic time, followed by severe glacial

erosion and isostatic rebound.

Uplift and erosion can have large implications for petroleum prospectivity. These can be
positive effects such as redeposition of sediments and more mature than expected source
rocks, but can also have negative effects on source rock maturation, reservoir properties and
migration of hydrocarbons. Being able to consistently estimate net erosion plays a large part
in predicting these effects. Processing and analysing of sonic logs has been shown to be a
robust method in estimating net erosion in the western Barents Sea. New data, processing
techniques and discoveries make this an ongoing and interesting topic both from a

geological perspective and a petroleum exploration perspective.
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