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Geological mapping of a planned extraction area for hard rock aggregates has been carried out at
Gulestg, Bremanger for EUROVIA. A number of hand-specimens were collected and thin-sections of
these rocks were subsequently examined under the microscope.

The bedrock of the area consists of fine-grained, Devonian sandstone with thin beds of
siltstone/claystone. The grain size ranges between 0.5 mm and 0.05 mm for most of the rocks. The
sandstone beds strike between 020° and 040° (i.e. c. NE-SW) and dip at 30° towards the southeast. Joints

are transecting the rocks in several directions.

Field investigations and microscopic examination indicate that the sandstone is well suited for aggregate
production. The homogeneous appearance of the rocks leads us to conclude that it should not be
necessary to conduct a drilling programme in the planned extraction area.

NGU recommends that the area should be further examined by mechanical testing.
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1. INTRODUCTION

In 1996 NGU located several areas in Bremanger municipality where natural conditions are
suitable for establishing major coastal facilities for aggregate production. The Gulesto area
was one of those that seemed most favourable. At a meeting held at NGU, Trondheim, July
3" 2001, plans for an extraction area of hard-rock aggregates at Gulesto were discussed
between EUROVIA and NGU.

Based on that meeting, NGU offered in a letter dated August 24" 2001, to carry out
investigations in the area including geological mapping and sampling for mechanical testing
of the rocks. EUROVIA accepted NGU's offer to carry out geological mapping as a first
phase of the investigations.

The mapping was carried out during a few days in late September, 2001, by Svein Gjelle,
NGU.

Trondheim, 16" of November 2001
Project Group for Building Raw Materials
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The feldspar grains are also angular. The small grain size makes it difficult to distinguish the
feldspar minerals from each other and from quartz. Because of this, it is difficult to estimate
the modal percentage of each mineral with any accuracy.

The amount of white mica present varies but usually it lies between 5 and 10 % and with a
slight tendency for higher contents in the most fine-grained layers.

Calcite occurs both as detrital grains and as matrix, and also as fillings in joints. Only one of
the thin-sections is devoid of calcite. This sample was collected from the lithological contact
with a claystone layer (which, by the way, also is lacking calcite). The normal case is that the
sandstone is calcite-bearing, but the content of calcite is varying within quite wide limits (0-
25 %).

Epidote, clinozoisite and chlorite are present in all the thin-sections that have been studied.
For epidote/clinozoisite the content is <5 %, while the chlorite content usually lies in the
range 5-10 %, but up to 15 % has been recorded.

The siltstone/claystone beds have a considerably higher percentage of muscovite and chlorite
than the sandstone and a much lower quartz content. A visual estimation of the mineralogical
composition of one of the siltstone/claystone beds gave the following result:

e 15 % quartz

e 40 % muscovite (white mica)

e 40 % chlorite

® 5 % mainly epidote and opaque minerals.
The grain size is extremely small in these thin beds, less than 0,1 mm in one thin-section and
less than 0.007 mm in another.
Lack of feldspar and calcite is another feature that characterises this rock. The high content of
mica and chlorite is responsible for the development of a schistosity in these beds.
The volume of siltstone/claystone in the area is low compared with the sandstone. These beds
are unevenly distributed throughout the area. They are easy to see in road-cuts but harder to
find elsewhere in the terrain. Most outcrops show rather massive sandstone benches, whereas
the siltstone/claystone beds seem to be unexposed or crop out mostly in steep cliffs.

3. CONCLUSION

The conclusion of this investigation is that the rocks are considered to be homogeneous within
the planned extraction area. The bedrock consists of fine-grained, Devonian sandstone with
thin beds of siltstone/claystone. No significant geological or structural-geological variation
has been recorded within the mapped area.

It should therefore not be necessary to examine the deposit with core drilling. We still
recommend that the area should be further examined by mechanical testing as indicated in our
original letter dated 24. August 2001.
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