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1 INTRODUCTION: LAPLAND POSTGLACIAL FAULT PROVINCE

The Stuoragurra Fault (SF) is part of the Lapland province of postglacial faults and was
identified in 1983 during the course of a collaborative project between the Geological Surveys
of Finland, Norway and Sweden. Details on the Stuoragurra Fault have been reported by
Olesen (1988, 1991), Muir Wood (1989), Olesen et a. (1992a,b) and Roberts et al. (1997).
Bungum & Lindholm (1997) carried out a detailed seismotectonic study. The southernmost
part of the Stuoragurra Fault has also been included in the Masi bedrock map at the scale
1:50.000 by Solli (1988).

Similar NNE-SSW trending reverse faults occur in adjacent parts of Finland (Kujansuu 1964)
and Sweden (Lundqvist & Lagerbéack 1976, Lagerback 1979, 1990) within a 400x400 km
large area. The Péarve Fault is up to 150 km in length. The Lainio-Suijavaara Fault has an
escarpment 30 m in height. The mgjor faults are NE-SW trending reverse faults while the two
minor faults, the Nordmannvikdalen and Vaalgarvi faults, have a NNW-SSE direction which
is perpendicular to the trend of the reverse faults. The Nordmannvikdalen fault in northern
Troms is a normal fault. The dip of the parallel Vaalgjarvi Fault in northern Finland is not
known, but ground penetrating radar (GPR) measurements indicate a normal fault (Mauring et
al. 1999). Kakkuri & Chen (1992) mapped recent crustal extension in NE-SW direction from
triangulation data in this area.

The University of Tromsg and the Geological Institute of Kola Science Centre have carried
out a study of the Holocene shorelines, on the Rybachi and Sredny Peninsulas (Corner et al.
1999, Yevzerov et a. 1998). Levelling of shorelines did not confirm that there are postglacial
faults between Rybachi and Sredny as proposed by Tanner (1907). Marthinussen (1974) did
also question the proposed postglacial age of these faults. The Vuotso and Kelottijarvi faults
in northern Finland have been subject to more detailed studies in recent years and are found
not to be of postglacial age (Kuivamaki et al. 1998).

Taking into account the classification of neotectonic claimsin Norway by Dehls & Braathen
(1998) and Olesen & Dehls (1998), in Finland by Kuivaméki et al. (1998) and in Sweden by
Muir Wood (1993) we may conclude that most of the well documented (grade A) postglacial
faults in Fennoscandia occur within the Lapland Fault Province (Table 1). There are,
however, afew examples of postglacial faults in southern Scandinavia, e.g. in the Norwegian
Trench as reported by Hovland (1983).



Table 1. Summary of properties of the documented postglacial faults within the Lapland
province. The major faults are NE-SW trending reverse faults and occur within a 400x400 km
large area in northern Fennoscandia. The Nordmannvikdalen and Vaalajérvi faults are minor
faults trending perpendicular to the reverse faults. The former is a normal fault and the latter
is a potential normal fault. The scarp height/length ratio is generally less than 0.001. The
Meragarvi Fault has a scarp height/length ratio of 0.002. *Moment magnitudes calculated
from fault offset and length utilising formulas by Wells and Coppersmith (1994).

Fault Country Length Max. Height Trend Type Moment Comment Reference
(km)  scarp length magni-
height ratio tude*
(m)
Suasselka Finland 48 5 0.0001 NE- reverse 7.0 Kujansuu,
Fault SwW 1964
Pasmgérvi-  Finland 15 12 0.0008 NE- reverse 6.5 two Kujansuu,
Vengjarvi SW separate 1964
Fault sections
Vaalgjérvi Finland 6 2 0.0003 Nw-  ?? 6.0 Kujansuu,
Fault SE 1964
Parve Fault ~ Sweden 150 13 0.0001 NE- reverse 7.6 Lundquist &
SW Lagerback,
1976
Lainio- Sweden 55 30 0.0005 NE- reverse 7.1 Lagerbéack,
Suijavaara SW 1979
Fault
Merasjarvi Sweden 9 18 0.002 NE- reverse 6.3 Lagerbéack,
Fault SwW 1979
Pirttimys Sweden 18 2 0.0001 NE- reverse 6.5 Lagerbéack,
Fault SwW 1979
Langéarv Sweden 50 22 0.0004 NE- reverse 7.1 Lagerbéack,
Fault SwW 1979
Burtrésk- Sweden 60 c.10 0.0002 NE- ” 7.1 two Lagerbéack,
Bastutrésk SW separate 1979
Fault sections
N-S
Stuoragurra  Norway 80 7 0.0001 NE- reverse 7.3 Three Olesen, 1988
Fault SW separate
sections
Nordmannvik Norway 3 1 0.0003 NW- normal 5.7 Tolgensbakk
-dalen Fault SE & Sollid,
1988




The Lapland province of reverse postglacial faults constitutes one of five major components
of Neogene tectonics in western Fennoscandia:

1) Uplift and exhumation of the mainland and the Barents Sea

2) Neogene (late Miocene?) reactivation of domes and arches offshore Mid-Norway
(originally formed in the Eocene)

3) The offshore deposition of large Pliocene-Pleistocene propagating wedges
4) Glaciation/deglaciation cycles throughout the late Neogene
5) The Lapland province of reverse postglacial faults

It is still uncertain which of these elements are linked to each other and how they may be
linked genetically. Are the large offshore domes and arches and the offshore propagating
wedges genetically linked to the Lapland fault province? Is the ridge-push force associated
with the rifting along the Mohns and Knipovich Ridges, the initiating mechanism for the
Neogene tectonics, or are the deteriorating climate and onset of glaciations a dominant agent.
Since the formation of the offshore domes and arches was initiated in Eocene, it is natural to
relate these features to a ridge-push force. It is, however, still an open question whether the
postglacial faults are caused by this ridge-push force or the maor strain release immediately
following glacial unloading or a possible combination of these effects. Muir Wood (1993) has
summarised the latter model in Fig. 1. Riis (1996) constrained the Neogene uplift to a
Pleistocene tectonic phase which operated the last 1 Ma. This event caused subsidence of the
Norwegian Channel and uplift of the south Norway mountain plateau. Similarly, the Lofoten
area seems to be an area of recent vertical movement. Riis (1996) relates this tectonic phase to
the change in glaciation intensity and cyclicity at 1Ma and modification of sedimentation and
ice loads afterwards. Stuevold & Eldholm (1996) advocate that the intraplate deformation is
an effect of a deep-seated thermal source.
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Figure 1. Model for the concentration of major strain release immediately following
rapid glacial unloading proposed by Muir Wood (1993). Assuming a circular ice-cap located
on a flat laterally homogenous crust, the flanks of the downwarped crust will have suffered a
radial increase in stress during glacial loading. On the flanks of the downwar ped bowl facing
the principal horizontal stress direction (ridge-push stress oriented NW-SE in Scandinavia),
radial strain raises sigma 1 during downwarping, and on glacial unloading this will cause
postglacial faulting. This model will explain the reverse faults within the Lapland Province,
but not the normal faults. The model would also imply postglacial faulting to the southeast of
the rebound dome in Finland where postglacial faults have not been observed.

1.1 TheStuoragurra Fault

The Stuoragurra Fault (SF), located within the Mierujavri Svaarholt Fault Zone (MSFZ), is an
80 km long fault zone (Fig. 2) which contains three main segments of eastward dipping (30-
60°) faults with up to 10 m of reverse displacement and a 7 m high escarpment. Each of the
three main segments, Fidnajakka-Biggevarri (south), Masi-Stuoragurra (central) and legavri-
L sevnjasjakka (north), is composed of several sub-parallel segments which are often located in
an en echelon pattern. The postglacial fault segments follow to alarge extent older fault zones
represented by lithified breccias and contacts of albite diabases (Fig. 3). These intrusions
within the Mierujavri-Svagrholt fault zone occur as both dykes and sills and are 1815 + 24 Ma
(Krill et al. 1985). They are locally strongly foliated after intrusion. Protomylonites also occur
along the MSFZ (e.g. in the Neidagarzi areaq).
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Figure 2. Postglacial faults on Finnmarksvidda. MSFZ — Mierujavri-Sverholt Fault
Zone. The annual average change in elevation of benchmarks is based on precision levelling
in 1954 and 1975 (Sorensen et al. 1987). Inset map shows Late Quaternary faults in northern
Fennoscandia (Olesen 1991). L — offset drillhole locality southwest of Lebesby, Finnmark
(Roberts 1991).
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Figure 3. Aeromagnetic map (Olesen and Sandstad 1993) and bedrock geology map (Solli, 1988) from the Skarrejavre-Biggearri area. Magnetic
albite diabases occur along the regional Mierujavri-Svaerholt Fault Zone. Postglacial faults are reactivated along this fault zone.



The SF cross-cuts glaciofluvial deposits northeast of Ie3jav'ri (Olesen 1988) and an esker
northeast of Masi (Fig. 4) and is consequently younger than 9.300 years (Olesen et al. 1992a).
The postglacial fault coincides locally with an 5-10 m wide zone of lithified breccia and is
composed of several thin (a few cm wide) zones of fault gouge within a couple of metres wide
zone. The southernmost segment of the fault is listric with a dip of ~ 50° close to the surface
and ~ 30° at a depth of more than 40 m. The fault typically has an offset/length ratio of
approximately 1/10.000 which is one of the criteria generally applied for the classification of
neotectonic faults.




Figure 4. (previous page) Oblique aerial photographs of the Stuoragurra Fault cutting
through an esker (UTM 611400-7717300) in Stuoragurra, 12 km NNE of Masi and 1 km
south of Savustanjavri. The fault was conseguently formed after the deglaciation at
approximately 9300 BP. a) Photograph from August 1989; looking SE. The fault scarp is
shown by the two large arrows and the intersection with the esker is marked with a small
arrow. b) Photograph from January 1996; looking south. The intersection between the fault
scarp and the esker is shown by the arrow.

Earthquakes occur in a 20-30 km wide cluster to the southeast of the Stuoragurra Fault
(Olesen 1988, Bungum & Lindholm 1997). This spatial correlation has been interpreted by
Bungum & Lindholm (1997) to reflect a broad zone of weakness that is responding to the
present day stress field. Focal mechanism solutions (Fig. Sb) are consistent with reverse
faulting with a dip to the southeast (Bungum & Lindholm 1997).
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Figure 5. a) Earthquakes from 1979-1992 and postglacial faults (Bungum & Lindholm
1997). b) Focal mechanisms (Bungum & Lindholm 1997) calculated for five earthquakes and
earthquakes from 1979-1992 along the Stuoragurra postglacial fault. The trend of horizontal
compression as indicated by the fault plane solutions is seen in the rose diagram in the lower-
right corner. Earthguake No. 7 represenis the magnitude 4.0 earthquake on 21 January 1996.

Several groundwater springs occur along the Stuoragurra Fault. Previous drilling through the
fault has revealed high ground water yield (Fig 6). Large amounts of water poured out of the
escarpment some time between the 21 January 1996 earthquake (magnitude 4.0) and August
of that vear (Olesen & Dehls 1998). The Norwegian Water Resources and Energy
Administration (NVE) has provided river flow data (Fig. 7) for the period 1989-1997 from
the lesjdkka River, which is draining the area where the M. 4 earthquake occurred. The
gauge is located in Jergul, 20 km to the west of Karasjok (Fig. 18). The water level was
reduced by 15-20 % during the first weeks after the earthquake and stayed low during the
months of February, March and April (Fig. 7) till the snow melting started in the middle of
May. These data are, however, hampered with uncertainties since they are not corrected for
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changing ice conditions during the winter. Reduced water flow after large reverse fault
earthquakes has also been reported from Alaska and Japan (Muir Wood & King 1993).
Normal fault earthquakes, on the other hand, cause increased water flow. The fault plane
mechanism from the 1996 earthquake shows that it is a reverse fault earthquake (Bungum &
Lindholm 1996). Several magnitude 7-8 earthquakes were associated with the formation of
the postglacial faults within the Lapland Province (Table 1). If such large earthquakes
occurred after each of the numerous glaciations during the Pleistocene, and if the seismic
pumping models by Sibson (1981) and Muir Wood & King (1993) are valid, this may have
implications for both the occurrence of ground water on land and hydrocarbons offshore.

Figure 6. Percussion drilling through the Stuoragurra Fault in the Skarrejavri-
Fidnajdkka area showed high content of groundwater in the fault zone. The yield was
estimated to minimum 17 m’/hour (Klemetsrud & Hilmo 1999) which was the capacity of the
most powerful pump available for a 5.5 diameter well. This borehole yield is among the
highest ever measured in hard rock aquifers in Norway. The well on the picture is emptied by
blowing pressured air into it.
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Figure?7. Measured water level at gauge in Jergul, 20 km to the west of Karagjok. The
data represents raw data and are provided by the Norwegian Water Resources and Energy
Administration, NVE (R. Svaad pers. comm. 1998). The data are not corrected for changing
ice conditions during the winter. The water level was reduced by 15-20 % during the first
weeks after the earthquake and stayed low during the months of February, March and April.

Precision levelling of benchmarks across the Stuoragurra fault has shown that the footwall
block has subsided relative to the hanging-wall block by 2.3 mm between 1987 and 1991.
This displacement is statistically significant at a level higher than 95%. The annual average
change in elevation of benchmarks based on precision levelling in 1954, and later in 1975
along the old road from Alta to Kautokeino, has shown a significant deviation from the
genera postglacial upheaval of Fennoscandia. Instead of an increasing uplift from 2
mm/year in Alta to 5 mm/year in Kautokeino, as is generally indicated on land upheaval
maps of Fennoscandia, a subsidence of the inland area was observed. During Quaternary
geological mapping in the le§av'ri area one submerged shoreline has been observed at the
southern margin of this lake. The shoreline is located roughly a few dm below the present
water-level, and we think that this indicates that a vertical crustal movement with a N-S
gradient opposite to that of the general postglacial rebound has occurred during the last few
hundred years. Relevelling of the profile of 1954 and 1975 by the Norwegian Mapping
Authority (SK) did not, however, reproduce this pattern (Olesen et a. 1992c).

It is unclear if the present seismicity implies that the faults are still active and represents a
seismic hazard. Trenching of the Stuoragurra Fault in 1998 (Olsen et a. 1999) reveded that
the fault scarp is formed during one major event shortly after the deglaciation of the area (Fig.
23). This in concert with the conclusions by Lagerbéck (1990) for the Langérv postglacial
fault in northern Sweden.

Several questions arise after the recognition of the Lapland province of postglacial faults. Did
similar postglacial faulting occur after each of the severa glaciations during the Pliocene and
Pleistocene? Did postglacial faulting occur in the mountainous parts of Nordland and western
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Norway which are seismically more active than the Lapland area but where this type of
faulting is more difficult to recognise?

Studies of the postglacial Stuoragurra Fault in the Precambrian of Finnmark showed that
postglacial faulting is likely to occur in areas of increased seismicity, regiona zones of
weakness and anomalous land uplift (Olesen et al. 1992a,b).

1.2 The Nordmannvikdalen Fault

The Nordmannvikdalen postglacial fault (Fig. 8), which was discovered by Tolgensbakk &
Solli (1988), isanormal fault dipping 30-50° to the northeast. The height of the escarpment is
up to 1 metre (Figs. 9 & 10). The fault is locally anastamosing, branching out in 2-3 sub-
paralel faults (Fig. 10). Sollid and Tolgensbakk (1988) suggested that the abundant rock
avalanchesin the area are formed during this postglacial faulting.

The fault is situated along the gradients of parallel gravity and magnetic anomalies that are
interpreted to represent structures in the underlying Proterozoic basement, which is situated at
adepth of ~ 3 kmin this area (Olesen et al. 1990). The fault does also coincide with a NNW-
SSE trending gradient in the depth to the Precambrian basement surface, which increases
from a depth of 1-2 km in the Reisa area to more than 3 km in the Lyngen area to the west
(Map Enclosure 3).

Figure 8. The Nordmannvikdalen postglacial fault seen from the northwest.

Ground penetrating radar (GPR) profiles at Nordmannvikdalen were carried out within the
NEONOR Project to try to determine whether the Nordmannvikdalen fault is a gravitationally
induced fault or a true tectonic postglacial fault (Mauring et al. 1997, Mauring et a. 1999).
Varnes et al. (1989) suggest that gravity induced sliding is most likely to occur when the
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elevation difference is greater than 300 m. At Ké&fjord, the slope of the terrain is 10-12°, and
the elevation difference between the fault scarp and the valley bottom is 150-200 m. Thus,
gravitational sliding seems less likely, but still has to be considered.

If the scarp in Nordmannsvikdalen represented the head of a gravitational slump feature, we
would expect to see several phenomena. First, the scarp should be somewhat arcuate in shape.
This is not the case. The curvature seen in map view is due to the topography (see below).
Second, we should see some sort of accommodation structures along the sides. The western
end of the scarp terminates against a large rock flow. Due to the large size of the blocks, it is
impossible to determine the relative ages of the two features. It is possible that the rock flow
conceals the original side of a slump, however, there is no evidence pointing towards this. The
eastern end of the scarp terminates against the edge of a mountain (Fig. 9). Here, there is
clearly no evidence for slumping. Third, we should see the foot of the sSlump along the valley
floor. Although there are numerous small terraces between the scarp and the valley floor,
thereis no feature that could be interpreted as the toe of aslump (Fig. 8).

Figure9. The easternmost end of the Nordmannvikdal en fault terminates against the side
of a mountain. The rubbly nature of the mountain side makes it difficult to determine if the
fault continues, and if so, in which direction.

The GPR records show that the feature is a surface expression of a structure dipping 40-50°
towards the north-east. An abrupt offset in the terrain surface corresponds with the position of
the up-dip extrapolation of the most prominent radar reflector. This could indicate that the
dipping reflector represents a structure that has been active during Holocene (i.e. postglacial
activation). A relatively constant dip of the structure towards the north-east on two profiles
indicates tectonic faulting. A third profile shows, however, a gentler dip of the structure
towards depth, which isin favour of a gravitational induced faulting.
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The fault scarp in Nordmannvikdalen runs over two gentle hills and is cut by two stream beds.
It was thought that a digital elevation model (DEM) would allow us to estimate the dip of the
fault by standard geometrical techniques. A DEM, and accompanying orthophoto, were
produced by Fjellanger Wideroe A/S (Fig. 11). One metre elevation contours were supplied in
vector format, as well as lake edges, stream paths and cliff edges. A model was built within
Arc/Info, which was then used to produce a grid with a one metre cell size.

Figure 10. Photograph of the escarpment of the Nordmannvikdalen positglacial fault
looking NW. The picture shows a bifurcation of the fault scarp.

Figure 11.  Orthophoto draped over a DEM of the area around the Nordmannsvika fault.
View is from the northwest. Sides of the box are 250() metres.
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The traces of both the bottom and the top of the fault scarp were digitized. The x, y, and z
values of the DEM along the traces were then used to fit an optimum plane through the points.
A least-sguares algorithm was used. The resulting plane has a dip of 28° to the northeast (Fig.
12). Thisis obviously much shallower than the reflectors seen in the GPR. However, this can
be explained by the different mechanical properties of the overburden, in which we have done
our analysis, and the bedrock. If the overburden is lying upon a planar bedrock surface, and
the local relief is due to variations in overburden thickness, then this 3D analysis only reflects
the orientation of the dip within that overburden. The fault plane cannot continue upwards
through the overburden at the same steep angle at which it cuts the bedrock, and thus the
analysis does not contradict the results of the GPR studies. However, if the surface relief
reflects the bedrock relief, and there is alayer of overburden with constant thickness, then this
argument cannot be applied, and we must find another explanation for the apparent
contradiction.

Figure12.  The best-fit plane through the trace of the fault scarp dips 28° to the northeast.
View is from the southeast.

Hovland & Judd (1988) reported the occurrence of several pockmarks at the sea floor in the
Lyngenfjord. Two of the locations are situated along the NW extenson of the
Nordmannvikdalen postglacial fault and the nearest pockmark is located only 5-6 km from the
fault. The pockmarks have been attributed to either groundwater from a hydraulic head caused
by nearby high mountains with lakes, streams and glaciers, or to substantial volumes of
biogenic gas generated by the decomposition of organic matter in the fjord sediments. It is
possible that an earthquake associated with the formation of the postglacial
Nordmannvikdalen fault has triggered the release of groundwater or gas.
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Figure 13. Locations of pockmarks (location A, B and D) and doming of the seabed (location
C and E) in Lyngenfjorden and Ullsfjorden (Hovland & Judd 1988). Nordmannvikdalen is

situated to the east of location B in Lyngenfjorden.
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1.3  Rock avalanches and gravitational faulting in Troms county

It is known from studies of the effect of historically known earthquakes that many of them
trigger different types of avalanches, including large rock avalanches (e.g. Keefer 1984;
Jibson 1994). The history of rock avalanches could thus be used for palaeoseismic analysis,
but this requires detailed mapping of their spatial occurrence and dating of individual events.
The review made by Jibson (1994) indicates that large rock avalanches require a minimum
earthquake magnitude of about 6.0, and he also concluded that large rock avalanches are the
type of avalanche with greatest potential in palaeoseismic studies.

Geological studies of rock avalanches in Troms demonstrate a surprisingly high number of
events in the Kafjord and Storfjord areas. Studies from the early seventies also show this
pattern (Corner 1972). There are several large-scale gravitational features in this area,
characterised by large faults and crevasses. These gravitational features have been observed as
far east as Nordreisa where several portions of the eastern mountain slope has slipped down.

We will see several large rock avalanches during the drive from Tromsg to K &fjord.

Attempts on dating some of the rock-avalanche events have been given priority. Seismic
surveys on one avalanche in Sgrfjorden, a fjord west of the Lyngen peninsula, indicate that
this event occurred shortly after the deglaciation (ca. 10000-9500 years BP). The same
conclusion has been made about a rock avalanche studied in Balsfjorden. Three radiocarbon
dates on shells that are younger than the avalanche event gave ages between 9500 and 9600
radiocarbon years BP. A large bedrock collapse west of Salangen formed huge blocky rock-
avalanche deposits. Road cuts through this avalanche exposed marine sediments with
mollusc-shells on relatively high atitudes. Two dates on these shells show that the avalanche
was older than 9900 radiocarbon years BP (and older than ca. 10.300 BP). Another rock
avalanche further west on Andgrja was dated to be older than 9500 radiocarbon years BP. The
preliminary conclusions of this study indicate that the rock avalanches in Troms are
concentrated to specific zones, and they seem to be old, formed shortly after the deglaciation.
This might imply that there were major earthquakes in the period 10000 to 9500 years BP and
which possibly can be correlated with the postglacial faulting in Nordmannvikdal en.
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Figure 14. Locations map for Day 1.

2.1.1 Location 1 Nordnesfiellan, Map sheet 1634 11l Lyngen and 1634 |1 Ké&fjord (UTM
477000, 7716000)

From Tromsg, drive south on E78 to Nordkjosbotn. Continue on E6-E78 north to
Olderbakken. Continue northwards on E6 to Nordnes. (Approximately 160 km from Tromsg.)

Major gravitational faulting has been mapped on Nordnesfjellet, north of Skibotn (Fig. 15), in
an area covering more than 2 km in length. The faults or crevasses are localized on a quite flat
plateau and extends up to 400 m from the mountain slope. The most striking observation is
that there seems to be a more or less horizontal displacement along the foliation planes.
Horizontal displacements of as much as 10 m have been observed here. One of the faults
seems to be covered by a small lobate feature that has been interpreted to be a small rock
glacier.
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Figure 15. Gravitational faults on top of Nordnesfjellet, north of Skibotn in Troms.

2.1.2 Location 2, Manndalen, Map sheet 1634 11 Kafjord (UTM 483000, 7714000)
Continue aproximately 10 km to Manndalen.

Fig. 16 shows one large gravitational fault in Manndalen. Parts of the fault scarp is aso here
covered by a lobate feature. We need to go back to the Younger Dryas period (11,000 —
10,000 radiocarbon years before present) to find a climate which is cold enough to get active
rock glaciers. A part of the gravitational faulting is thus interpreted to have started before
11,000 BP. The size and the large horizontal displacement might indicate that large-scale
earthquakes are the most probable triggering mechanism.
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Figure 16. DEM from Manndalen showing a gravitational slide.

2.1.3 Location 3, Nordmannvikdalen, Map sheet 1634 11 Ké&fjord (UTM 486000, 7726000)

Continue approximately 40 km along E6 to Nordmannvik. Turn right on the first gravel road
south of town, just before the bridge over Vikelva. Drive 3 km, park and walk 4 km through
the valley of Nordmannvikdalen and up to the postglacial fault on the southern side of the
valley (below Skavlekila and Nordmannviktinden).

There is a very high number of large rock avalanches close to the Nordmannvikdalen
postglacial fault. One of them is situated almost in directly contact with the fault (Fig. 17).
Mapping of a large rock avalanche at the fjord north of Nordmannvika evidenced marine
abrasion and formation of beach terraces on high altitudes, demonstrating that the event
occurred shortly after the deglaciation.
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Figure 17. DEM of a large rock avalanche close to the Nordmannvikdalen postglacial fault.
View is from the northwest.

2.2  Day 2: Stuoragurra Fault, Masi, Finnmark county
See Fig. 18 for stop locations.

221 Location 4, Skarrejavri—Fidnajdkka, Map sheet 1933 IV _Masi, (UTM 596200-
7687000

Drive 210 km north from Nordmannvik to Alta

Drive 115 km from Alta to Mierujavri (Mieron) and turn right one kilometre before the
village. Drive ~18 km northwards along the old road in the direction of Masi. Stop 200 m to
the north of Skarrgavri (Figs. 18-20). Wak for 200 m in NE direction to find the
southernmost part of the Stuoragurra Fault. Continue for 500 m along the escarpment to the
westernmost shore of a small lake where the fault steps over to the east to follow the
easternmost shore of the lake. This geometry opens up the possibility for a possible dextral
strike-slip component along the Stuoragurra Fault causing subsidence and formation of a sag
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pond along the fault. East-west trending depressions are located to the southwest of the lake.
These structures most likely represent secondary extensional structures formed between the
two faults. A spring occurs approximately 300 metres to the south of the small lake and 20
metres to the west of the escarpment. Nothing but the flower Viscaria Alpina and some moss
grow in a 25 m long and 3-5 m wide field downstream from the spring revealing that the
ground water has a quite high content of heavy metals. Chemical analysis of three soil
samples shows copper contents of 0.36, 0.50 and 1.34%. Induced polarisation (IP)
measurements in the area show, however, that the sulphide content in the bedrock along the
fault isvery low.

This part of the Stuoragurra Fault has been studied with a variety of geophysical methods in
addition to percussion and core drilling. The fault surface is composed of several thin (afew
cm wide) zones of fault gouge within a 1.5 metre wide zone. The fault gouges have sealing
properties. Ground water was encountered in BH4 at a depth of 35 m (2 m above the main
fault zone). After penetration of the fault gouges at a depth of 37 m, the ground water was
drained but appeared again at a depth of 40 m. The fault gouges did consequently cause a
‘hanging’ ground water surface above the main fault zone. Lithified fault breccias (Fig. 22)
also reveal that an older zone of weakness has been reactivated. The location of the main fault
zones from the core drilling (Fig. 21) is consistent with the results from the geophysical
measurements (Olesen et al. 1992a, Roberts et al. 1997).

A listric shape of the fault has been inferred from the combined data sets. The dip of the fault
is 55° close to the bedrock surface (Olsen et a. 1999) and 35° between drillholes 4 and 7 (see
Fig. 21). Interpretation of the aeromagnetic data shows that the dip of the abite diabases in
the Fidnajakka areais 40° to the SE (Olesen 1991). The results from the drilling may indicate
that the postglacial fault merges with the fault zone below the albite diabase.

During 1998, two trenches were made across the Stuoragurra Fault, between Kautokeino and
Masi (Olsen et al. 1999). For the first time, the fault was directly observed in the bedrock. The
hanging wall was seen to be thrust upwards over the footwall, with 7 metres vertical
displacement evident from displaced glacia contacts (ablation material, including
glaciofluvial sediments, overlying lodgement till). The fault did not penetrate the overlying
glacia materias, but rather folded them, forming a blind thrust (Fig. 23). Large liquefaction
and other deformation structures were found in the glaciofluvial sediments in both trenches.
Veins of angular and subangular pebbles from the local bedrock (Masi Quartzite) penetrate
more than 10 metres laterally from the thrust plane and into the sedimentsin the footwall. It is
thought that these veins were possibly injected during the fault activity (Olsen et al. 1999).
The major deformation of the sediments has a décollement plane that continues laterally in the
E/B horizon contact of the modern soil on top of the footwall. This may indicate that an initial
pedogenesis had taken place before the fault activity occurred, however no macro plant fossils
to support this were found in the possible buried soil. Deformational structures seen in the
trench can be explained as aresult of one major fault event.
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Figure 19. Aerial photograph of the Skarrejavri-Fidnajakka area (Location 4) draped on a digital terrain model. The fault is shown by the arrows. The view is to the SE and covers the same part of the
Suoragurra Fault as Fig. 10. Part of the old road between Kautokeino and Masi can be seen to the west.



Fig. 20. Oblique aerial photograph of the Stuoragurra postglacial fault to the north of
Skarrejavri looking NE (Location 4). The location is shown in Fig. 18. The SF starts
immediately to the north of the road (where cars can be parked) and continues down to the
lake where it steps from the left-hand side to the right-hand side of the lake. It continues
further across an upheaval (UTM 397000-7688000) in the terrain where drilling and
extensive geophysical investigations have been carried out (indicated by the large arrow).
This locality was also chosen for percussion drilling and test-pumping of ground water yield
in August 1998. Further to the north the escarpment can be traced on the northern side of a
lake. Precision levelling is carried out along the road in the foreground. The small arrows
shows approximate locations of GPS bench marks.
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STUORAGURRA POSTGLACIAL FAULT
PROFILE 807 FIDNAJAKKA AREA
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Fig. 21. Interpretation of Profile 807 based on core-drilling, percussion drilling and
geophysical measurements (Modified from Olesen et al. 1992a, Roberts et al. 1997).
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Figure 22. Photograph of polished sample from the brecciated reddish-grey quartzite from
the escarpment.
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erosional remnants of previous soil?
(buried postglacial soil?)
4 - Mainly glacifluvial sediments,
including diamict material.
5 - Till, mainly basal lodgement till.
Deformed fill units also indicated (5', 5" etc.)
6 - Bedrock; up-thrown block of Masi Quartzite.
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Figure 23. Outline of the northernmost trench at Fidnajohka. The orientation of the section
is normal to the fault. The nose of the up-thrown block of bedrock (6) is buried by deformed
basal till (5E) and glaciofluvial gravel and sand (2, 3 & 4), with colluvial slope deposits (1)
on top.

Levelling of benchmarks in outcrops and large boulders along the old road from Mierujavri
(Mieron) to Masijékka in 1954 and 1975 by the Norwegian Mapping Authority (SK) showed
significant deviations from the general postglacial upheaval of Fennoscandia. Instead of an
increasing uplift from 3 mm/year at Masijdkka and 4 mm in Miervjavri as is generaly
indicated on land upheaval maps of Norway, a subsidence of the inland area was observed. A
gradual decrease from 1 mm/year at Masijakka to -2.2 in Mierujavri (Mieron) was observed
(Fig. 24). Relevelling of part of this line in 1992 did not, however, reproduce this pattern. A
vertical displacement of 3.4 mm was observed between two of the benchmarks lying on either
side of a 3 km long southward extrapolation of a fault scarp on Biggevarri. These
observations may be related to either:

1) A systematic error in the measurements from 1954.
2) Varying deformation with time and space.

A systematic error in the measurements, which could have caused the observed consistent
pattern of subsidence, is unlikely since the profile was levelled in both directions.
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Masijokka- Mieron. Differanse 1975-1954 pa en y-akse og
hogde over havet pa den andre y-aksen.
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Fig. 24. Difference in elevation (filled squares) along relevelled profile in 1973 relative to
levelling in 1954 (Skisthaug, pers. comm., 1992; Olesen et al, 1992¢). The profile is located
along the old road between Masijakka and Mierujavri (Mieron). The uplift decreases to the
south, which is opposite to the regional trend

222 Location 5, Masi, Map sheet 1933 [V Masi. (UTM 603800-7708300)
Drive back 18 km southwards along the old road to Mierujavri. Drive 46 km northwards

along the main road to Masi. Park 2.5 km north of intersection from main road to Masi
Church.

Walk 500 m eastwards along tractor track to small lake (UTM 604250-7708250) at the
Roavvejiakka stream.

A section of the Stuoragurra postglacial fault continues to the north of the lake for 2 km in a
NNE direction. The maximum height of the escarpment is 7 metres in the central part of the
fault section. The height decreases gradually to the north and the south from the central part.

Outcrops of brecciated amphibolite occur along the escarpment. The schistosity of the
surrounding amphibolite has been mapped utilising measurements of the anisotropy of
magnetic susceptibility (AMS) (Olesen et al. 1992b). The strike of the schistosity coincides
with the strike of the postglacial fault. The dip of the schistosity is 36° to the southeast and is
thought to represent the dip of the postglacial fault at this locality. Along the whole extension
of the Stouragurra Fault, the downthrown side is to the northwest.

Two benchmarks for levelling have been established in bedrock on either side of the fault (50
m distance across the fault). The benchmarks ar¢ located 250 m to the north of the small lake
(see section above and Figs. 24 & 25). Precision levelling by the Norwegian Mapping
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Authority (SK) in 1987 and 1991 revealed a vertical displacement of 2.3+0.8 mm (Fig. 26)
which is statistically significant at a level better than 95%. Benchmarks for GPS-
measurements were established at the same locations in 1997 (Fig. 27).

Walk 2 km along the fault escarpment to the northernmost end and continue for 500 m due
north to hit another fault section. The two parallel fault sections make up an en echelon

appearance of the SF. (This feature is also typical at other locations.) In the hanging wall
block of this northern section of the SF (UTM 604600-7710400) a 30 m long. 1 m wide and 1

m deep trench occurs sub-parallel to the escarpment (Fig. 28). The distance from the slightly
curved trench to the escarpment is 40 m. The trench is most likely an accommodation fault

formed during the postglacial faulting along a fault surface which is not planar.

An outcrop further north along the same fault segment has been sampled for AMS
measurement and shows a dip of 49° to the southeast.

Figure 25.  Oblique aerial photograph of the Stuoragurra postglacial fault to the north of
Masi looking SW (Location 5) shown in Fig. 18 (UTM 604500-7709000). The SF starts
immediately to the north of the lake and continues for 2 km to the NNE. The fault is easily
assessable along path (around the lake) marked by the small arrows. Precision levelling is
carried out across the fault 250 m to the north of the lake. The distance between the
benchmarks (marked by the large arrows on either side of the fault) is 90 metres. Benchmarks
for GPS measurements were installed at the same outcrops in 1997. The Kautokeino River
and some houses in Masi can be seen in the background,
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Figure 27. Locations of the GPS stations setup around the Suoragurra postglacial fault
during the summer of 1997.



Figure 28. A 30 m long, 1 m wide and | m deep trench sub-parallel to the escarpment in the
hanging-wall block of the SF (UTM 604600-7710400). View towards the SW. The trench is
most likely an accommodation fault formed during the postglacial faulting along a fault

surface which is not planar.
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Tegnforklaring
Legend

DYP- OG GANGBERGARTER AV ANTATT TIDLIGPROTEROZOQISK
(MELLOMPREKAMBRISK) ALDER
Instrusive rocks of assumed early Proterozoic age

ALBITTDIABAS, MAGNETITTFORENDE; MORKEGRONN TIL RODLIG: MIDDELSKORNET
Albite diabase. magnelile-bearing, dark Ie recdish, medium grained

GRANITT, ROD, GROVORNET TIL PEGMATITTISK
Granite, red, coarse-grained to pegmalitic

GRANQDIORITT, HVIT TIL LYSER®D, FIN- TIL MIDDELSKORNET, SVAKT TIL STERKT FOLIERT
Grancdiorite, while to pink, fine- to medium-grained, weakly to strongly toliated

GABBRQ, MIDDELSKORNET, VANLIGVIS SAUSSURITTISERT
Gabbro, medium-grained, generally saussurilized

OMDANNETE SEDIMENT/AERE OG VULKANSKE BERGARTER AV ANTATT
TIDLIGPROTEROZOISK (MELLOMPREKAMBRISK) ALDER
Metamorphosed supracrustal rocks of assumed early Proterozoic age

SUOLOVUOPMI-FORMASJONEN
Suolovuopmi Formation

AMFIBOLITT, MIDDELS- TIL GROVKORNET, FOLIERT. ANTATT OMDANNET DIABAS KNYTTET TIL VULKANISMEN
Amphibolite, medium- 10 coarse-grained, foliated. Assumed melamorphosed diabase related to volcanism

KVARTSITT OG FELTSPATFGRENDE KVARTSITT
Quarizile and leldspar-bearing quarizite

GLIMMERSKIFER, LYS TIL MORK GRA, MED ENKELTE LAG AV KVARTSITT, KALKSPATMARMOR OG KVARTS-
ALBITTFELSITT / GRAFITTFORENDE GLIMMERSKIFER
Mica schisl, light to dark grey, with some layers of quarizite, marble and quariz-albite felsite / Graphite-bearing mica schist

AMFIBOLITT, FINKORMET, FOLIERT, STEDVIS GROVKORNET. ANTATT OMDANNET BASISK LAVA, TUFF O.L.
Amphibolite, fine-grained, foliated, locally coarse-grained. Assumed metamorphosed lava. tufl. etc.

AMFIBOL-KLORITTSKIFER, LYSEGRONN, ULTRAMAFISK SAMMENSETNING. ANTATT VULKANSK OPPRINNELSE
(KOMATIITT)
Amphibole-chlorite schists, light green, ultramafic composition. Assumed volcanic origin (komatiite)

KVARTS-ALBITTFELSITT, DELVIS KARBONATFORENDE, HVIT, GRAHVIT TIL LYSER@D, FINKORNET, (USIKKER
OPPRINNELSE)
Quariz-albite felsite, parlly carbonate-bearing, while, grey-white to red, fine-grained, (uncertain origin)

MASIFORMASJONEN
Masl Formatlon

FELTSPATKVARTSITT, ROD-GRA, FIN- TIL MIDDELSKORNET
Feldspathic quarizite, red-grey, fine- to medium-grained

KVARTSITT, VANLIGVIS FELTSPATF@RENDE, HVIT TIL LYSER@D, FINBANDET (BANDTYKKELSE CA. 2MM)
STEDVIS FUCHSITTFORENDE. INNEHOLDER OGSA KONGLOMERATLAG

Quarizile, usually leldspar-bearing, while 10 pink, laminated,

Locally fuchsite-bearing. Contains alse layers of conglomerate.

KONGLOMERAT, BOLLER AV GNEIS, KVARTSITT, KVARTS. GJENNOMSNITTLIG BOLLESTORRELSE MINDRE
ENN 5CM
Conglomerale, pebbles of gneiss, quarizite, quarlz. Mean pebble-size <5 cm diamsater

GOL'DINVARRI-FORMASJONEN
Gol'dinvarri Formation

AMFIBQUITT MED KLORITT, STEDVIS OLIVINFORENDE, ULTRAMAFISK SAMMENSETNING. ANTATT VULKANSK
OPPRINNELSE (KOMTHTT)
Amphibolite, chiodte-bearing, locally olivin-bearing, ullramafic composition. Assumed volcanic origin (komatiile)

AMFIBOLITT, FINKORNET, FOLIERT, ANTATT BASISK LAVA, TUFF O.L. INNENHOLDER OGSA LAG AV GLIMMER-
SKIFER / BRUCDSTYKKEF@RENDE AMFIBOLITT, ANTATT OMDANNET VULKANSK BREKSJE

Amphibolite, fine-grained, loliated, assumed metamerphosed basic lava, tuff etc. Contains also fayers of mica schist /
Fragmenlal amphibolile, assumed volcanic breccia

KVARTSGLIMMERSKIFER, STEDVIS AMFIBOLFORENDE, MORK TIL LYS GRA. ENKELTE LAG AV AMFIBOLITT
Quartz-mica schist, locally amphibole-bearing, dark 1o light grey. Some layers of amphibolile

7 | ANTOFYLLITT-CORDIERITTBERGART
e Anthophyllile-cordierite rock

KONGLOMERAT, BOLLER HOYEDSAKELIG AV GNEIS

coclgoon : ;
l . ° | Conglomeraie, pebbles mainly of gneiss.

9 NEIS, GRAHVIT, FIN- TIL MIDDELSKORNET, ANTATT SEDIMENT/AR OPPRINNELSE
l neiss, grey-while, fine- to medium-grained. Assumed sedimentary crigin

GEOLOGISKE SYMBOLER
Geological symbols

BERGARTSGRENSE, SIKKER / USIKKER
ithological contact, certain / uncerlain

FORKASTNING, RELATIVBEVEGELSE ANGITT (O=0PP, N=NED) ; FORKASTNING ELLER SPREKKSONE, FOR-
LOPET BESTEMT VED TOLKNING AV GEOLOGISKE ELLER GEOFYSISKE DATA
Fault, relative movement indicated (C=up, N=down)  Faull or joint zene inlerpretod from geological or geophysical data

POSTGLASIAL FORKASTNING, SPRANGH@YDE ANGITT | METER
Post-glacial faull, throw shown in metres

LAGFLATE, FLATENS HELNING ANGITT (30% MOT NORDVEST, LODDRETT = 1008)
Layering, angle of dip indicated, (30 towards NW, vertical=100°)

FOLIASJON, PLANETS HELNING ANGITT (30% MOT NORDVEST, VANNRETT, LODDRETT = 100%)
Foliation, angle of dip indicaled, (30F towards NW, horizontal, vertical= 1007}

FOLDEAKSE ELLER LINEASJON, STUPNING ANGITT (305 MOT NORD@ST, VANNRETT)
Fold axis or linealion, plunge indicated (3P towards NE, horizontal)

PILEN PEKER ! RETNING AV YNGRE LAG | LAGFQLGEN
Arrow points in direction of younging

1
A PROFILLINJE
Cross section frace

BLOTNING ELLER GODT BLOTTET OMRADE
Quicrop or well expesed area

ERTSFOREKOMSTER
Ore occurrences

URAN OG SJELDNE JORDARTER
Uranium and rare-garth elements

BVOVELKIS OG MAGNETKIS
Pyrite and pyrrholile

Geologlsk karllagt av: R. Bergersen {1980) R. Johansen {1980}, A. Solli {1980, 1981, 1984)
Geolysisk lolkning og poslglasiale forkasininger. O. Olesen (1984)

Sammenstilt ved NGU av A. Solli, sammenstillingen avsluttel desember 1985

Redigerl ved NGU av E. M. O. Sigmond og 5. Gjelle

I"Referanse til karfel: SOLLL, A. - 1988
MASI, 1933 IV - berggrunnsgeclogisk kart - M 1:50 000
Norges geclogiske undersekeise

BRUK AV UTM RUTENETT FOR REFERANSEPUNKTER
Instruction in using UTM grid for reference points
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= = : - — — — V-0 X3 0D —— e k T = = I Tt - — ' : kloritski i ! _ ifar i Bt
21 o2 2 24" 25° 4 2 27 28 = ! 3 o Tegnforklaring med henvisninger til ngkkelkartene | Feiiient el il i e tidligproterozaikum
1ﬁ_l.-,, 17 ' 1 = : ; ) -~ T - L 9gang Idjajavri-gruppen
i E A \ I+ 8 - i | R 4 . : ; ! | 8 ‘ Kvartsiti og arkositt, stecvis med | like skif
. o) t - — Kyst- og fjordstrokene fra Troms til Varangerfjorden: overskjovne og omdannede { N
I i‘ I D l D l M A R I § I . \| 5 -7 I I § I ‘ : bergarter i den kaledonske fiellkjeden, senproterozoisk til tidligpaleozoisk alder (|, Glmmerskier og varsofspatskier, il kalksoatholig, | veksing med kvatt,
I l -‘ underordnel grefil Ier; amfil Itt og amhibol-kiorfiskifer og maliske lagganger
Linh Berggrunnen bestir vesentlig av omdannede sedimentzre bergarter som er skjovet e
i fra nordvest og opptrer i flere adskilte dekker preget av ulik omdannelsesgrad. { tlilegg = Kvartsitl, grihvit eller grenn (fuchsitikvartsitt), arkositi, kongiomerat, kvarts- T ———
L finnes det stedegne bergarter langs randen av fjellkjeden og i @st Finnmark. En | fellspatskifer, glimmerskifer '
< adskilt g.eologlsk region innen fjellkjeden, Ba_rentshavsreglonen, finnes pa den [ " Amfibolit Vuomegielas-fm.
BERGGR' l NNSGE OLOGI bty nordostlige halvdelen av Varangerhalvaya. Disse svaktomdannede sedimentare b . .
iy bergartene er ikke kjent | andre deler av den kaledonske fjellkjeden, men tilsvarende EEleaeng. Gravit herblendagnels Aalievamghals
. bergarter tinnes i kyststrokene p4 Kolahalvgya i Russland. | motsetning til den
s;_z(rvestlige delen av Varange_rhalvgya er Barer_ltshavregionens bergarter stedvis REPPARFJORDVINDUET, OVERFLATEBERGARTER SKJOVET SAMMEN MED
vl ey 3 gjennomsatt av tallrike dc_)lerlttganger. Innen visse dekker, f.eks. Mageroydekket og KALAKDEKKEKOMPLEKSET
o d = Kalakdekkekomplekset, finnes store omrdder med dyp- og gangbergarter. i
Méalestokk 1 : 500 000 6 = i " ey | 90 Leirskifer, sandslein, tuff og delomitt | veksling
% £ L. - pE——
a 10 20 30 40 50 km &0 . 113(3/ J’ﬁ _1‘4_2\‘1?.9 8 Enheter i l 91 Grafittskifer med lag av siltig kalkstein Porsagruppen
e N i e
e e L L L L 14 T — DYPBERGARTER OG GANGBERGARTER lagrekken Alder 9 Dolomitt og konglomerat med kvarisitiballer
5 [ *
L /(‘f'*\ Granitt, monzogranitl LB Grennstein med putestrukturer, massiv, mafisk tufl og uffit Mussir-gruppen
Syenitl, nefelinsyenill / Karbonatitt kambrium til '*[° e ‘ Dacitiporfyrittkonglomerat og fuchsittsandstein, kalkspatholdig siltstein og lelrskifer,
Gabbro, gabbrenerit, olivingabbre / Ancrlositl / Dioritt sensilur s misdgaiomiirKishisihelay SRR
ifs R 5 altvassgl
95
Ultramafiske bergarler . I i i) Konglomeral med boller av mafiske, vulkanske bergarler tidligproterozoikum
A 9% Feltspatisk sandstein, kvarts-jaspiskongiomerat, glimmerskifer
NORGES GEOLOGISKE UNDERSBKELSE s 0 Nl =1
5 5, |18 MAGERQYDEKKET | ] o | Gronnslein med pulestrukiurer, porfyrisk og med blaererom, mafisk tufi; stedvis
o ¢ E;f : | '_[‘*:'!' [ 5] B3 ' sandslein, felsisk uffitt og mafiske-ultramafiske lagganger
G_,_ T Y L] ‘ Melagravakke og leirskifer, stedvis granaffarende Juidagsnesfm.
sy e R ) . . . ; | Tuff og 1utfiit, felsisk Lil malisk, og noe grennstein og andesilt | veksling
i - ‘ 8 ‘ S;:gg}l‘zu:]z}:gi;rﬁlgzﬂer granal-kyanittskiler | vest i veksling med metagravakle, tildels Sarmesim., vidligsilur 1 med sillstein, sandstein, kalkspatrike skifre og dolomitt Wl assgitRen
Andesitt og dacitt, stedvis grennsiein
-" " ‘ Kalkspatterende granatglimmerskiler med lag av kenglomerat. kalkstein og kvartsitt / -
Kalkstein, kalkspatmarmor og dolomittmarmor Duksfjordfm. | Konglomeral med beller av gneis, grennstein og andre bergarter; stedvis med
lag av vulkanske bergarler og leirskifre

KALAKDEKKEKOMPLEKSET (OMFATTER OGSA SKARSVAGDEKKET PA MAGEROYA)

DA T S el fa e = JERGOLKOMPLEKSET
! ranat- of aktinolitttarende kvarlsglimmerskiiér, melagravakke og granat-
| bigtitiskiler i veksling | . e Granili-granodioritl, redliggra, middelskornet, folier, stedvis pegmatittisk og med
£: " basiske gangbergarter . 0
y . i ; FEp : ¥ I diigproterozoikum
| Melakalkslein, sledvis med kalksilikatskiler, grafitiskifer og lag med hvit kvarisitl it 3
e ‘ — . ‘ T . | Granitlisk til tonalitisk gneis, lysegra til gra, fin- il middelskornet, sterkt foliert, CF 7 LT
| Glimmerskifer, med overgang til fyllitt i nordost; granal-, kyanill- og sillimanittfarende L liidels bandel; sledvis med amfibolittsoner
i ivestlige og nordvestlige omrader
i g — Melasandstein i veksling med fyllitt eller med glimmerskifer; granatferende
ik | e Gt SR | LEAVVAJOHKA-KOMPLEKSET
I til kambrium? | ! * o X
Hasvik = Melasandstein, slor sett arkosisk, stedvis med kvarisitt- og amfibolittlag, noen sleder EEE Hypspstahels; vperaten plagickasgnars, aniie dydbargante
I 1] | med konglomeratlag; variabel forgneisning og omdannelse til migmatitt i vestiige og Wl Granittiske gneiser, lyse, granat-, biotitt- og silimanittferende, antatt
nordvestlige omrader [ sedimeniaer opprinnelse
e : Migmatiltisert metasandstein og skifer med linser og ganger av granatamfibolitt, — —_ —  Hyperstengneiser, bAndete, markegra og lysegra, muligens lilharende el arkeisk e .
______| sledvis silimanitiferende og sterkl mylonittisert 3 AL lil lidligproterozoisk bunnkompleks tidligproterozoikum
, = i og arkeikum ?
.M Hormblende-biotittgneis, omdannet tufl av mafisk 1il intermediaer sammensetning
9 | Kalkglimmerskifer med lag av dolomitt og kalkstein, stedvis ogsd grennstein / Dolomitt w BAISVARRI-KOMPLEKSET
;l_ U Felispatiorende matasandstein / Grennstein, grannskifer, homblendeskiter, tidligproterczoikum | 5 /,«’ T ‘ Granodi()rirlis_k gneis, biolittfyaren_de,‘med xe_nol‘fher, og kvartsdioritlisk gneis med
| Klorit-amiibolskifer, amfibolitt |4 | hornblende, linser og lag av amiibolitt / Amfibolitt
a | Granittisk lil granodiorittisk gneis, til dels med band-, slire- og eysstrukiur, = s o 3
steavis mylonittisk AN Sorvaranger: omdannede grunnfjellsbergarter, arkeisk til tidligproterozoisk alder
] ) " ' : lidligproterozoikum ! . : E
| #-hn Glrtng?noalz!:kgns;sg'lﬁd granat-hornblendeskifer og metagabbro, sledvis mylonittisk / J B#rggrunnen i omradet bestar vesentlig av arkeiske gneiser dannet av overflate- eller
3 I 1SKe rgarer

av dypbergarter. Opprinnelse av endel av gneisene er usikker. Dessuten opptrer det
stprkningsbergarter dannet i dypet.

LAKSEFJORDDEKKEKOMPLEKSET Underproterozoiske, overveiende dagbergarter i Polmak-Pasvikgrennsteinsbeltet
strekker seg fra Poimakomrédet gjennom Finland tll Pasviktraktene og fortsetter inn i

'_'riﬂ[anc‘r.el

ot B e

Lis
- = / n

26 Metaslamslein, lynnbéndet, fyllitisk med noen lag av metasandslein i bunnen Friarfjordtm. 5 =
- Y 4 o JRICHTS R 1ssland hvor de inneholder rike malmforekomster.
biy Massiv melaslamstein oversi, melasandstsin og metasiltstein i veksling nederst Enernesim. P;Imak-Pasvlkgrannsteinsbeltel ble dannet pd tilsvarende mate som Kautokeino- og
= Metasandsiein, stedvis kvarisittisk, stedvis fellspalferende med noen lynne lag av Lancersfjordfrm. vendiur? K rasiokgmm_-usteinsbeltene pé Finnmarksvidda. i
fyllitt og konglomeral Berggrunnen i hele omradet er gjennomsatt av mafiske gangbergarter.

. = )
R 2 [ 2C

ik
e :‘FW Fyllittisk metaslamsiein | gvre ledd: polymlkl melakonglomerat i nedre ledd Ifjordfm,
Pﬁj ii® . : o
%",;_.].j._._-_s L Silt."a ri Granittisk gneis / Metagabro, amfibolitt / Dolomitt lidligproterozaikum i POLMAK-PASVIKGRONNSTEINSBELTET
Sl & of L ST | w08 ‘ Sandstein med tynne lag av fyllit
£ e
GAISSADEKKEKOMPLEKSET OG N/ER STEDEGNE/STEDEGNE FORMASJONER | R 5o o vl v ekaing med g o kalkepeimarnos, kst o9
fi i
TANAFJORD - VARANGERFJORDREGIONEN OG | ALTAOMRADET R -~
RL ] Uliramafisk lava, kenglomerat og sandstein 03;;‘::&,3” tidligproterozoikum
DlgermUIgruppen I I G i it kif i fyll d ull fisk fiske dypb:
i v e 111 rennstein, tuff, grennskifer og grafittforende fyllitt med uliramafiske-mafiske dypbergarier
; 1= Markegra kvartsitt og gravakke i veksling med grasvan slamskiler Egrﬁg?ég?”:;n' :::g??srg::!acr’r?g?ium ‘ fE=Al
= 707 e e y F ; _“jsa — . Dagbergarier, basalliske Uil andesitliske; opprinnelig bade vulkansk lava, uif og
| Gréahvil og red kvarlsitt med slamskifer | nedre halvdel av formasjonen Duolbasgaissa-fm.  tidligkambrium | — ~ —  vulkansk breksje; konglomerat nederst
Vestertanagruppen
DYPBERGART
EY l Slamstein, gragrann, sledvis med lag av kvartsitt og gravakke Breivikim. lidligkambrium ! G ER
o 1 : . Gabbro, metagabbro, dioritt tidligproterozolkum?
o | k| Rod sandstein med lag av slamskifer -
127 | |l 5 =i ; 1 1 - Y Slappogiedde-fm. T Granilt, gr& og red; pegmalittisk granitt; granvit granilt med merke flekker
L e i 1yt f?_}- ar Blagrann, tildels fiolett, slamsiein; gra sandslein og konglomerat | bunnen av formasjonen Neidengranifieno
MIRTLE ‘)‘N_w ; s | N /- o Granodioritt, massiv, middelskornet til grovkornet, tildels porfyroblastisk / { Geahéogaivi-graniﬂ%n
\Ji : il Sox . ¥, Morenckonglomerat (uilit) Mortensnesfm. S— [ [, Porfyrgraniti, middelskormet. med kalifeltspatporfyroblaster senarkeikum
s b S | Redbrun slamskifer i veksling med sandstein, sledvis med lag av kvarisitt og delomitt Nyborgfm. Monzonit fil granodioritt giennomsatt av granitt og pegmatitt / Granitt
Morenekonglomeral dillitt) Smalfjordfm, muskovittierende, foliert
Slamskifre, radbrune og blagrenre, sandsteiner og tillitter, uinndall ‘ o | Granittog granitisk grigls arkeikum
Tanafurdipyppan JERNMALMFQRENDE OVERFLATEBERGARTER
i - - : " Porsangerfm., o QR
1 Polpmit.sldgyie uish o tied ElaMskliet neders Grasdalfm. 120 T Amfibolitt | veksling med kvartsbéndet jernmaim, stedvis glimmergneis
4125 124 P T e z . —~=
:gi%:::nse\gmzﬁe'g gg?o";ignfgsmsml” og blagra kvartsitt i veksling, Stabbursdalsfm. B = | Ulike glimmerskifre og glimmergneiser, kvarlsitt og konglomeral, stadvis | Bjernevassgruppen
9u'g d i . veksling med amfibolitt, kvartsbéndet jernmalm og granitiske gneiser og Brannfjellsgruppen
Hvil kvartsitt, svart i bunnen av formasjonen Hak alangearru-fm. Bigtittskifer og glimmergneis
Sandig skifer, grabrun i veksling med fynnbenket sandstein Vaggefm. senrifeikum { B Glimmerskifer og glimmergneis, amfibolitt og kvarisitt med bandst jernmaim T ——
Kvarisitt, rosa til rgdbrun Giemas-fm. I i veksling med granodiorittiske gneiser som muligens er av intrusiv opprinnelse :
Redbrun sandsiein, gr& slamskifer. og i Grennesformasjonen grd sandstein Dakkovarre-, Slangenes- = e | Granatglimmergneis med tynne lag av kalksilikatbergarter og emfiboiit stedvis med Jarfiordgneisen
med konglomeratlag og Gronnesfm, | | - ~! kvarsbandet jernmalim; tolket som overflalebergarter
Veksling mellom gra slamskifre og lysegra til gr& og rede sandsteiner, Vadsogruppen
og med enkelte konglomeratlag Airoaivi-gruppen GNEISER AV ULIK SAMMENSETNING OG OPPRINNELSE

Tenalittisk til granodiorittisk gneis, gra, middelskernet, med granittiske og pegmathtiske

ganger: stedvis amfibolit Kirkenesgneisen arkeikum

— % =N

STEDEGNE, TILDELS N/ER STEDEGNE SEDIMENTARE BERGARTER LANGS
RANDEN AV DEN KALEDONSKE FJELLKJEDEN OG | TEKTONISKE "VINDUER"

16.-a 5 R Dividalsgruppen, vendium o
Basalkonglomgrat, kvarlssandstein, siltstein og svarl, rod og grenn leirslein; Lonwatnfm,, Ralsbotnfm, g
stadvis med Lillitt nederst

Borrasgruppen "tidlig kambrium

Tenalittisk il granittisk gneis, bandel lys til merk grd, med linser og lag av amfibaiitt

og hornblendegneis Hompengneisen

| Tenalittisk til granodiorittisk gneis, gra, bandet, ofte migmatittisk; pegmatitier og
' mafiske ganger

BARENTSHAVSREGIONEN - r——

Lokvikfjeligruppen 12? | Tonalillisk til granodiorittisk gneis, svakl foliert, sledvis glimmerskifer og amfibolitt Svanvikkomplekset
|

Varangerkompleksel

e X Amriibali ; T B )
Gré sandstein og merkegra slamstein og skifer i veksling, miibolitt, noe grafitferende skifer; inneholder peridotittkropper Revsaksfjellsgruppen

varierende innbyrdes forhold

vendium Taonalittisk til granittisk gneis, massiv eller bandet, gr, lysegra og lysered Vaggalemkomplekset

Fetmpaforende sandstein. lys rodlig eller gri. tykkmesiet, grovkomet T
konglomeralisk; enkelie slamskiferlag

Barentshavsgruppen GEOLOGISKE GRENSER OG STRUKTURTEGN

‘ A T, % C N 1 . SO
S04 Zam N, o R 2 Sandstein. lys gré og redlig Tioviofjellim. — - Bergarlsgrense, blotiet eller naer blottel; eksirapalert
P T e I
i S
‘:',‘ﬂ';_r-‘-" i N
)

i Veksling av sandstein, slamstein, uren dolomitt og kalkslein; merkegrd og gulstripet BAtsfiordh —+—— ——— Forkastning, blottet eller naer blottet; ekstrapolen
utseende | nedre del, den ovre delen preges i tillegg av rede lil fiolette farver Stordime:
o ot Lagning og foliasjon med planels halning angitt (30° mot serest, loddrett=90°, vannrett)
Sandsteln, rod, feltspatholdig. lykkbenket

Gragronn slamslein og linkornel sandstein senrifleikum i > s
Blsneatingii, Skyveforkastning, blottet eller naer blottet; ekstrapolert:

Sandstein, radfiole!t, tykkbenket o= = Mageroydekkel Gaissadekkekompleksel

Gragronn slamstein og tvkkbenkel, finkornel sandslein al . 4 Kaiakdekkekomplekset —~ & .. Leawajohka-kompleksel

&

| Sandstein, morkegra, slamrik og griisvart slamskiler og lairskier i veksling ; ,.)_._ —a Lakseljorddekkekomplekset — . — — - Mindre skyveforkastning
] * Kongsljordfm,

Sandstein, tykkbenket, gri og med lag av grésvar slamskiler og leirskiter ] ] |

Firnmarksvidda og @stover til Polmak, og Alta - Repparfjordomradet: omdannede
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Berggrunnen i disse omridene bestdr av dypbergarter, dagbergarter og sedimentaere BARENTSHAVET
bergarter som enten er stedegne eller skjpvne og er fra svakt til meget sterkt Barents sea 2.0
omdannede. Finnmarksviddas bergarter dukker opp i Alta-Kvanangs- (A-K), m - S, = "r‘: oy
Reppatfjord- (R) og Altenes- (A) vinduene. Eala £ s L)
De sdkalte grennsteinsbeltene ble formet i "grafter som utvikiet seg i s e AL A
tidligproterozoisk tid langs sprekker i den arkeiske jordskorpen. De ble fylt med ol G o ‘.
vulkansk lava, aske og sedimenter, som senere ble herdet til bergarter, omdannet og A
foldet. Til sist ble disse overflatebergartene gjennomsatt av ulike dyphergarter.
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gralittskifer, tallrike malfiske lagganger Iﬁi:graéfgé.ipSal;Jgrr.a\]évri—lm.. | BERGGRUNNSGEOLOGI

I 72 Leirskifer og grafittskifer i veksling med grennstein tidligproterozoikum
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Amfibolitt og hornblendeskifer, tolkel som mafisk lava og Luff, lildels ogsé lava sterknet

l = under overllaten; stedvis amfibel-kioritiskifer (komatiitt), albittfelsitt og lys Suolovuopmi-im. Kartmﬁlestokk - 1:500.000
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2x over- g Amfibolitt, finkornet og middelskornet, i veksling med underordnel kvarisskifer,
| arkaikum?

torheyelse e " | staurclitt-, granat- og sillimanittirende og med biolittskiter og gneis;
stedvis amlibol-klorittskifer (komatiitt)
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A 1000 j L X % Gneis, granittisk-diorittisk. delvis bandel med merkegra band og lysegra lidligproterozoikum
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- y R A | Karlel er sarnmenstilt i 1991 pa grunnlag av kartlegging utferl under Finnmarksprogrammet (grunn{]ellet) s grovkornele kvarls-feltspatiag; antatt dannet ved migmatittisering av bergerter og arkeikum
e Yy gg under PE!EUS ordingere kartleggingsprogram (den kaledonske fiellkjeden) av NGUs medarbeidere og andre. i Kautokeino-gronnsteinsbeltet
| aromenstilt av:
P Grunnfjallet og Varangerhalvaya - A.Siedlecka

L LKJE; EN o | Den kaledonske fiellkjeden vest for Varangerhalvoya - D.Roberts KARASJOKGRONNSTEINSBELTET OG TANAELVKOMPLEKSET:
i SKJQVNE OG STEDEGNE OVERFLATEBERGARTER

Lysegréa plagioklas-hornblendegneis ag merkegré homblendegneis, antatt av vulkansk

B Referanse til kartet: Siedlecka, A. og Roberts, D. - 1996. | L | opprinnelse i veksling med kvarts-feltspat-biotittgneis, opprinnelig sandstein og
. Finnmark Fylke. Berggrunnsgeologi M 1: 500 ¢0Q. g stedvis med amfibolklorittskifer tolket som komatiitt
" Narges geologiske undersekelse.

2000
1000
o

T 0

i al % T e o A T . 3
e 4 JERGOLHOMPLEKSET "-,‘i.'l‘-'lﬁﬁ'ﬁimﬁQF?H'WTEW-‘EEE?LTET. Y ’ Ay SR |
. - 7w TAMAELVKOMPLEKSET - T~ e

-1000
-2000

-2000

m}
A A

MAGERETY PORSANGEN ASKASGAI'SA TANA

ma.h. moh, R T i, : 4
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granuliikompleksels bergarter

Kartgrunnlag: Statens kartverks karl iflg. brukstilstelse T I
| Reprografi: Norges geologiske undersokelse . | Amfibolitt, massiv eller bandet, stedvis pulestrukiurer, sledvis med amfibol-kloritiskifer
Trykk: Emil Moestue AS 1996
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w Amfibol-klorittskifer (komatiitt), omdannel ultramafisk lava




NGU Builetin 419 — Olesen et.al.

Plate 1. Aeromagnetic anomaly map, pseudo-relief, western
Finnmark and northern Troms.

500 x 500 m grid cells digitized from manually drawn contour maps. Plate 2, Geological map of western Finnmark and northern Troms.
Total intensity referred to DGRF-65. Part of trfle 1:1 million bedrock geological map of Norway (Sigmond et al. 1984).
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Plate 3: Residual gravity map of western Finnmark and northern Troms.
1500 x 1500 m grid cells interpolated from the Bouguer_ gravity data-set 3 . ; :
(1.G.S.N.71) using the minimum curvature method. Regional gravity field subtracted. Plate 4, Geophysical interpretation map of western Finnmark
Distribution of the original observation sites shown in index map. | and nqrthern Troms.
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Reprografi  : Norges geologlske undersokelse
Trykk : A/S Adresseavisen, Trendhelm 1990
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