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The name Hamnbukt Sandstone Formation is prcposed for the sequence
of shallow-water sandstones, shales, and conglomerates found on the
peninsula Oldereidhalvöya at the head of Porsangerfjord. This formation
is thrust over a thin layer of autochthonous 'Hyolithes Zone' rocks which,
in turn, lie unconformably upon the crystalline basement. The Hamn
bukt Sandstone Formation is cut by olivine-dolerite intrusives which
post-date the folding, but pre-date the thrusting, of the formation. The
absence of fossils in the Hamnbukt Sandstone Formation indicates a
Precambrian age. Comparisons with other Precambrian sedimentary
sequences of Finnmark show that no lithostratigraphical correlaticn is
yet possible. Purther investigations east of Porsangerfjord may yield
successions similar to that found in Oldereidhalvöya.

INTRODUCTION
Oldereidhalvöya is a peninsula at the head of Porsangerfjord. Although the
peninsula is unnarned on available map:;, this name is used locally according
to Hans A. Oppstad, Cornrnunity M!iyor, Porsanger Kornrnune

(G.

Hen

ningsmoen, personal comrnunication). Oldereidhalvöya lies between latitudes
70° 02' and 70° 10' north and between longitudes 25° 00' and 25° 10' east

(Figs. l and 2). The peninsula extends 12 km in a north-south direction, nnd
varies from 2 km to 6.5 km in width. It is bounded to the west by Vesterbotn
and Brennelyfjord; to the east by Austerbotn.
The writer first visited the Inner Porsangerfjord are::t with a party from
University College, Cardiff, in the summer of 1962. He returned in 1963 to
begin detailed mapping of the Porsanger S:mdstone and Porsanger Dolornite
on the western side of Porsangerfjord, between Kolvik and Lakselv. This study
continued through the summers of 1964 and 1965.
One aspect of this work was a study of the relationships between the Pors
anger Sandstone, the 'Hyolithes Zone' and the crystalline basement complex.
This led to detailed mapping of the extreme southem part of Oldereidhalv
öya, and in tum to lirnited mapping and reconnaissance of the whole penin
sula.
This paper is an account of the preliminary work, and is written mainly to
draw attention to a small but interesting area.
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Fig. l. Location of Porsangerfjord.

GEOLOGICAL SETTING AND HISTORY OF PREVIOUS WORK
Reusch (1891) reported observations made during a journey through Finn
mark. At the head of Porsangerfjord, near the southern end of Oldereidhalv
öya, he noted the close proximity ·of outerops of Sandstones and gneisses.
The sandstones he traced northwards along the western side of Oldereidhalv
öya, as far as Skitsteinen.

Haltedahl (1918) gave an account of the geology of Finnmark. The follow
ing is his succession for the Inner Porsangerfjord area:
6 Overthrust metamorphic rocks of Caledonian age

5
4
3
2

Porsanger Dolomote
Shales
Porsanger Sandstone
Hyolithus Zone1
l Precambrian metamorphic rocks

100 -200 m
5 0 -100 m
5 00 m
240 m

The Lower Cambrian Hyolithus Zone was identified by the discovery of
Platysolenites antiquissimus within it. The Porsanger Sandstone was con

sidered to overlie this zone conformably, and was, therefore, thought to be
post-Lower Cambrian in age.The rocks on Oldereidhalvöya were included in
the Porsanger Sandstone.

f

1

Hyolithus Zone was frequently used by earlier workers for what is now generally

referred to as 'Hyolithes Zone'.
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Holtedahl (1931) gave the results of further investigations in the Inner
Porsangerfjord area. He condurled that the contact between the Hyolithus
Zone and the Porsanger Sandstone is a tectonic one, the Porsanger Sandstone
having been pushed horizontally over the lower rocks. The Porsanger Sand
stone was thus thought to be older than theHyolithus Zone, and of Late Pre
Cambrian age.
Maps published in Holtedahl (1939) and by Holtedahl & Dons (1960)
,group the rocks of Oldereidhalvöya with the Porsanger Sandstonc rocks
found west of Porsangerfjord.
The sequence to the west and south-west of Porsangerfjord m:ty be surn
marised by the following succession, after White (unpublished Ph. D. thesis
1966).
Thrust C
' aledonian' metamorphic rocks.
Kolvik Thrust.
Porsanger Dolomite Formation.
stabbursnes Formation.
Porsanger Sandstone Formation.
Sole Thrust.
' Hyolithes Zone'.
Unconformity.
Crystalline Basement Complex.
THE GEOLOGY OF OLDEREIDHALVÖYA

:rhe geology of Oldereidhalvöya is illustrated by Fig. 3 and the generalised
succession is as follows:
Hamnbukt Sandstone Formation.
Sole Thrust.
'Hyolithes Zone'.
Unconformity.
Crystalline Basement Complex.
In addition olivine-dolerite intrusives occur within the Hamnbukt Sand
stone Formation.
The crystalline basement camplex

The metamorphic rocks of the Lakselv valley were described by Crowder
(1959), and the only concem of this paper is their relationship to the non
metamorphosed sediments. The actual contact between the H
' yolithes Zone'
and the basement is not exposed on Oldereidhalvöya. Homblende-schists are
exposed near the mouth of Brennelva, where the highway erosses the river.
Sedimentary rocks are exposed 260 m to the north, immediately east of the
side-road to Hamnbukt Homblende-schists, with some almandine-biotite
muscovite-schists, extend for l km along the coast north-west of Nyby. They
are separated from 'Hyolithes Zone' Sandstones by a 320 m stretch of raised
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Fig. 3. The geology of Oldereidhalvöya.

beach deposits. Gneisses are exposed near Myrbukt, some 400 m south of the
nearest outcrop of 'Hyolithes Zone' rocks.
On the western side of the Lakselv valley, 'Hyolithes Zone' rocks rest un
conformably upon the basement, and this relationship can be traced to within
5 km of the head of Porsangerfjord (White 1966).

The 'Hyolithes Zone'
Outcrops of the 'Hyolithes Zone' on Oldereidhalvöya are restricted, both
areally and stratigraphically. It is best displayed in a short shore section, be
ginning 1300 m north-west of Nyby. Here there are medium to coarse-grained
feldspathic sandstones 14 m thick. Conglamerate bands up to 30 cm thick
occur within the sandstones. Pebbles are mainly quartz and are usually less
than 3 cm in diameter.
Overlying the sandstones there are black shales, which are for the most part
extremely shattered and lacking in bedding planes. Considerable thickness
variations occur in the shales, even within the same outcrop. The Sole Thrust
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passes out to sea in this area, and the thickness variations are probably of
tectonic origin. The shales contain irregular, discontinuous bands and no
dules of barder, calcareous material.
Sandstones with thin conglamerate bands,

similar

to

those

described

above, are found in the small ridge which lies 800 m west of Nyby. On the
western flank of this ridge there are small exposures of red and green shales.
These appear,'from the field relationships, to be stratigraphically higher than
the sandstones found in the ridge itself. The 'Hyolithes Zone' sandstones
dip generally to the north-west at around 10°.
The sandstones are made up mainly of quartz, which accounts for at least

90 per cent of the total composition. Feldspars, overwhelmingly microcline,
up to 10 per cent; and quartzite micro-pebbles, maximum 3 per cent, make up
the remainder of the sandstones. The quartz is mostly in the form of a mosaic,
developed first by secondary overgrowths around the original well-rounded
grains. Later pressure solution has furthered the development of the mosaic
texture. In some cases microstylolites cut acrost the earlier secondary over
growths.
Where the development of a mosaic texture has been incomplete, the re
maining space has been infilled by a carbonate cement. Staining, using the
method described by Dickson (1965), shows that the cement is ferroan calcite.
In addition the conglamerates are partially cemented by haematite. Authi
genic iron pyrites occurs in those sandstones immediately underlying the
black shales.
The irregular calcareous bands and nodules found in the black shales con
sist of quartz grains and minor iron pyrites cemented by calcite. In the most
completely developed nodules, calcite forms up to 90 per cent of the total
composition.

The sole thrust
The existence of an important thrust between the 'Hyolithes Zone' sedi
ments and the overlying rocks was recognised by Holtedahl (1931). In an
exposure north of Brennelv he describes sandstones overlying broken shale,
with a thrust contact between the two. In his geological map of the area he
shows the thrust p:1ssing out to sea on the eastern side of Olderheidhalvöya,
somewhere in the vicinity of the Sandstones and black shales described above.
Most of the ground between Brennelv and the eastern shore of the peninsula
is covered by marshes and drift deposits. Exposures can be found, however,
,in a few low bills which occur within the bog. These outcrops are made up
of sandstones and thin shales of the Hamnbukt Sandstone Formation. These
rocks generally overlie grey-green shales, with the Sandstones immediately
above the shales being extremely shattered through a thickness of several
metres. Above this shattered zone the sandstones are well-bedded, although
strongly folded. Using these outcrops the Sole Thrust can be traced,
general way, across the southern part of Oldereidhalvöya.

in a
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The Hamnbukt Sandstone Formation

As stated earlier, the available geological maps of the area group the rocks
of Oldereidhalvöya with the Porsanger Sandstone found west of Porsanger
fjord. Mapping near the Sole Thrust in the southem part ofOldereidhalvöya
showed that there are distinct differences between the rocks found in the two
areas.
Insufficient time was available to examine the whole peninsula in detail,
but the general outlines of the geology were determined. A succession was
established by studying the exposures on the e::tstem and northem shores of
Brennelvfjord. Traverses in an east-west direction across the peninsula indi
cated that all the sediments north of the Sole Thrust can be placed within this
sequence. The succession is repeated across the peninsula by a series of asym
m.etrical folds. The fold axes have a north to north-e:tst trend, with the steeper
beds lying in the eastem limbs.
The nameHamnbukt Sandstone Formation is proposed for these rocks, the
name being derived from the small community on the eastem coast of the
peninsula.
The formation has been sub-divided, for convenience of description, into
informal units which have been designated Unit A, Unit B, Unit C, etc. . . .
TheHamnbukt Sandstone Formation succession is shown in Fig. 4. The total
exposed thickness is 293 m. The lower boundary is the Sole Thrust, and the
original sedimentary base is unknown.
The formation is made up of sandstones and shales, which vary in their
relative proportions in different parts of the sequence. Units A,C, E, G, I, K
and M are mainly light-coloured, massive-bedded feldspathic sandstones. In
dividual beds reach a maximum thickness of 60 cm. In some instances the
lower 2 to 5 cm contain small quartz pebbles, these are usually less than
2 cm in diameter. Ripple marks and cross-bedding are common features of
these light-coloured sandstones. Within the massive Sandstones there are oc
casional bands of red and green striped shale, up to l O cm thick. These shaly
bands frequently have dessication eraeks on their upper surfaces.
Shales make up a larger proportion of Units B, D, F, J, and L, although
�hin-bedded Sandstones also occur within these units. The shales vary in colour
with green, red and green striped, grey and black varieties all being repre
sented. Dessication eraeks are common in the shales. The sandstones are usu
ally pale to dark grey in colour and are often spotted with haematite patches.
Ripple marks and cross-bedding occur frequently in the sandstones. Individual
shale and sandstone beds are generally less than 25 cm thick.
UnitH is made up mainly of green shales and red and green striped shales.
It differs from other units of the Hamnbukt Sandstone Formation, however,
in containing prominent conglomerate horizons. Two different types of con
glomerates may be distinguished on the basis of the clasts which they contain.
Firstly there are those in which the pebbles are mainly quartz, with sub
ordinate numbers of red and black chert, sandstone, quartzite and schist peb-
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Fig. 4. A comparison between the Hamnbukt Sandstone Formation succession and other
sedimentary sequences in the Porsangerfjord area.
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bles. The pebbles are generally well-rounded and have a maximum diameter
of 12 cm. Individual congtornerate bands are up to 30 cm thick, and may be
traced continuously for distances exceeding l km. These conglornerates are
frequently associated with thin, coarse-grained sandstorre beds. In addition,
isolated quartz pebbles up to 10 cm in maximum diameter occur within the
shales.
Shale flake conglomerates form the seeond type of conglornerate found in
this unit. They are made up of elongate, pale green shale fragments set in a
matrix of darker shale. The flakes generally have rounded comers, although
in outcrop they give a superficial appearance of angularity. These flake con
glomerates are variable in thickness, reaching a maximum of about 5 m. They
are discontinuous, and cannot usually be traced for rnore than 100 m in any
one outcrop.
The ripple marks, cross-bedding, dessication cracks, pebble and flake con
glomerates found within the Hamnbukt Sandstorre Forrn:1tion, when taken
together, indicate shallow water conditions of deposition. The conglome
rates of Unit H rnay indicate that shore-line conditions existed for a short
period of time during the deposition of that unit. In a broad way the forma
tion shows alternations between relatively pure, light-coloured s:mdstones, and
shales with rnore irnpure sandstones. This suggests a varying rate of sub
sideuce in the depositional area.

Olivine-dolerite intrusion
An olivine-dolerite intrusion was traced from west of Leirbukt as far south
as the Sole Thrust. The intrusion is well displayed west of Leirbukt where it
cuts almost vertical strata, and has a chilied margin against the neighbouring
sediments. The dolerite has an ophitic texture and is made up of andesine,
augite sornewhat altered to chlorite, quite fresh olivine and magnetite. The
partial alteration of augite and the presence of andesine indicate that some
post-intrusion rnodification of the dolerite has occurred.
The relationships of the dolerite in the vicinity of the Sole Thrust are dif
ficult to work out, due to poor exposure. Here the dolerite is sheared and its
rnineralogy modified. Chlorite is the dominant mineral,

with broken,

dis

torted plagioclase, epidote, and magnetite also present. Veins and patches of
both calcite and qu:1rtz occur, and the rock has a pronounced foliation. Thesc
rnodifications in the character of the rock are a result of its involvement in
the thrust rnovernents.
The intrusion of the dolerite took place after the folding of the Hamnbukt
Sandstorre Formation rocks, but before the thrust rnovernents developed.

Tillite boulders
In a relatively small area lying to the west of Nyby and between the highway
and Austerbotn, erratic boulders of tillite are common. The site of origin of
these boulders is at present the subject of an investigation by S. Föyn (personal
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communication). They will not be discussed here, except to note that some
tillite boulders were found further north than the above-mentioned locality.
These occur on the small peninsula of Lonkeneset, which juts out from the
eastern shore of Oldereidhalvöya. The boulders have essentially the same
lithology as those found further south, but are smaller with a maximum di
ameter of about lm.
DISCUSSION

The 'Hyolithes Zone'. Outcrops of the 'Hyolithes Zone' are rather limited
on Oldereidhalvöya, and the relationship of this zone to the crystalline base
ment is not exposed. A comparison may be made, however, with the succes
sion found in the scarp south-west of Lakselv. Here the 'Hyolithes Zone'
rests unconformably, with a thin basal conglomerate, upon gneisses of the
basement complex (White 1966).
Holtedahl (193 1) has described how the

basement

and

the

'Hyolithes

Zone', in the area south of Lakselv, have been folded about a NE-SW axis.
The 'Hyolithes Zone' rocks in the southern part of Oldereidhalvöya lie in the
north-west limb of this structure.
The shallow-water Sandstones and thin conglamerates in the lower part of
the 'Hyolithes Zone' indicate a marine transgression over the crystalline base
ment The overlying shales show that deeper water conditions followed this
transgression.

The Sole Thrust. The existence of the Sole Thrust in the Lakselv area was
recognised by Holtedahl (1931), who also indicated its presence in the south
ern part of Oldereidhalvöya. There is a marked difference in the intensity of
folding above and below the Sole Thrust. The 'Hyolithes Zone' dips uni
formly north-west at a low angle, whereas the overlying Hamnbukt Sand
stone Formation is strongly folded about northerly striking axes.
The rocks immediately above the thrust are strongly sheared and shat
tered, with all trace of bedding destroyed. Similarly, the olivine-dolerite has
been sheared and its mineralogy considerably modified in the immediate
vicinity of the thrust. It seems Iikely that the shales of the 'Hyolithes Zone'
formed

a

plane of weakness along which the thrust developed.

The Hamnbukt Sandstone Formation succession is compared with that of the
Porsanger Sandstone Formation in Fig. 4. This shows that the rocks found in
these two areas cannot be correlated on a lithostratigraphical basis.

This

raises the question of the age of the Hamnbukt Sandstone Formation, and its
relationships with other formations found in Finnmark.
No fossils were found in the Hamnbukt Sandstone Formation, although the
lithologies would seem to be su1table for fossil preservation. This suggests that
the rocks are of Precambrian age.
The Porsanger Sandstone was placed by Holtedahl (1918) in his
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Fig. 5. A comparison between the Hamnbukt Sandstone Formation succession and the 'Older
Sandstone Division' of Tananes.
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Dolomite-hearing Sandstone Division'. The present author, White (1966),
correlates the Porsanger Sandstone Formation with the upper part of the
'Older Sandstone Division' succession established at Tananes by Föyn

(1937).
The first possibility is that the Hamnbukt Sandstone Formation belongs to
the O
' lder Sandstone Division', hut that it is older than the Porsanger Sand
stone Formation. The succession for the lower part of the 'Older Sandstone
Pivision' at Tananes is compared with that for the Hamnbukt Sandstone
Formation in Fig. 5. While there are lithological similarities, there is no gen
eral correspondence between the two successions. Both have shallow water
sandstones and shales, with thin pebble and flake conglomerates at one or two
horizons. Föyn (1937) notes variations in the detailed sequence within a few
kilornetres of Tananes. Oldereidhalvöya is some 136 km from Tananes (see
Fig. 2), and one might expect differences in the successions; even if the
Hamnbukt Sandstone Formation is of the same age as part of the O
' lder
Sandstone Division'.
The red and green shales found in theHamnbukt Sandstone Formation are
similar to those found in the H
' yolithes Zone'. This suggests the possibility
that the Hamnbukt Sandstone Formation is equivalent to part of the H
' yo
lithes Zone'.
In a stream seetian on the south-west side of Halkavane, the H
' yolithes
Zone' is weil exposed. This mountain lies some 20 km south-east of Oldereid
halvöya (see Fig. 2). Holtedahl (1931) describes the succession. Near the top
he found a sandstone which he considered equivalent to one he bad seen on
Oldereidhalvöya. Since he believed Oldereidhalvöya was made up of rocks
belonging to the Porsanger Sandstone, he assumed that the Sole Thrust was
below this sandstone. As his work in the area progressed he came to the con
clusion that the thrust on Halkavane must be higher than the above-mentioned
sandstone, which would, therefore, belong to the 'Hyolithes Zone'. Thus, if
his original correlation was accurate, that particular sandstone on Oldereid
halvöya would also belong to the 'Hyolithes Zone'.
Föyn, in his personal communication (1965) which is based on a more re
cent examination of the section on Halkavarre, has given the succession
shown in Fig. 4. The sandstone immediately below the thrust is the one
which Holtedahl (1931) thought similar to a sandstone on Oldereidhalvöya.
Ripple marks and mud-cracks occur in parts, at least, of the Halkavane
succession. Thus conditions of deposition were similar to those for rocks be
longing to the Hamnbukt Sandstone Formation. There are lithological simi
ladties between the succession on Halkavarre and that for the Hamnbukt
Sandstone Formation, hut there are also important differences. The 80m thick
red and green shale unit found on Halkavane is absent in the Hamnbukt
Sandstone Formation. The conglamerates found within the Hamnbukt Sand
stone Formation do not occur within the Halkavane succession, although
conglomerates do occur immediately above the unconformity.
These differences me:m that no lithostratigraphical correlatioo may be made
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�tween the Hamnbukt Sandstone Formation and the 'Hyolithes Zone'. The
possibility remains that the two successions may have a time relationship.
The Hamnbukt Sandstone Formation, for example, may have been deposited
doser to a shore-line than the 'Hyolithes Zone' found on Halkavarre.
Föyn (1960) describes the Laksefjord Group, which outcrops around the
inner part of Laksefjord. This fjord is some 60 km east of 01dereidhalvöya
(see Fig. 2). The succession for the Laksefjord Group is summarised below:
5 Black phyllite, with quartzite layers in the lower part: Friarfjord Forma

tion.

4 Light quartzite, with quartz and jasper conglomerates: Landersfjord Formation.

3 Light conglomerate.
2 Dark greenish phyllite.
l Dark conglomerate: !fjord Conglomerate.

There are considerable variations in thickness and lithologies over relatively
shorts distances. The Landersfjord Formation may reach a thickness of 2,000
m, and the lower formations may be measured in hundreds of metres. West
of Laksefjord the formations are very much reduced in thickness, and they
lack the conglomerate horizons.

Föyn (1960) considers that the Laksefjord Group is a local development,
formed close to a shore-line or near islands. Although realising the difficulty
9f assigning an age to the Laksefjord Group, Föyn makes a tentative sugges
tion that the rocks are Cambro-Ordovician in age.
lt seeros very unlikely that the Hamnbukt Sandstone Formation was de
posited in the same basin as the Laksefjord Group. However, there may have
been a number of small depositional basins at this time, possibly related to
the period of instability which produced the anticline in the Basement Com
plex 'Hyolithes Zone' unit south of Lakselv. The absence of fossils in the
flamnbukt Sandstone Formation suggests that a Cambro-Ordovician age is
unlikely.
In the absence of faunal control, correlations must be based largely on

.similarities in lithological sequences. This leads to obvious difficulties due to
facies variations on the one hand, and identical sediments resulting from
�imilar, but non-synchronous environments on the other. These difficulties are
accentuated in the Porsangerfjord area by the lack of precise information
about the sediments to the east of the fjord.
CONCLUS IONS
l.

A thrust sep:1rates the Hamnbukt Sandstone Formation from the 'Hyo
lithes Zone' in the southern part of Oldereidhalvöya.

2. The Hamnbukt Sandstone Formation cannot be correlated with the
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Porsanger Sandstone Formation found on the western side of Porsanger
fjord.

3. The Hamnbukt Sandstone Formation is unfossiliferous, although the litho
logies would appear to be suitable for the preservation of a fauna. This
strongly suggests that the formation is of Precambrian age.

4. Although the Hamnbukt Sandstone Formation shows general lithological
similarities with other shallow-water s�ndstone and shale sequences found
in Finnmark, no direct lithostratigraphical earrelation is yet possible.

5. Detailed geological investigations in the region between Porsangerfjord and
Laksefjord may answer some of the outstanding questions conceming the
sedimentary rocks of Finnmark
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