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In the Caledonian Lower Allochthon, the 0-4 00 m thick Brennelvfjord Member at the base of the Porsangerfjord Group in W.
Finnmark (correlated with the Tanafjorden Group in E. Finnmark) is similar to the <200 m thick Ekkerøya Formation at the top
of the Vadsø Group in the Autochthon and Lower Allochthon in E. Finnmark. Both units are lithologically very variable, with
basal conglomerates/sedimentary breccias, dark shales, grey quartzites with intraformational mud-flake conglomerates and
rust-spotting, yellow-green to red sandstones and siltstones and compressed triradiate 'mud-cracks' in siltstones and fine-grained
sandstones. Further, these successions underlie quartz pebble conglomerates and grits at the base of both the Grønneset
Formation, which is the unconformable base of the Tanafjord Group in E. Finnmark, and its correlative, the Kikut Member, in
W. Finnmark. Although the Brennelvfjord Member is essentially transgressive and the Ekkerøya Formation largely regressive, the
two successions may be broadly chronostratigraphic (if not lithostratigraphic) correlatives. Such a correlation gives a greater
continuity along the basin margin to the stratigraphic successions within the Lower Allochthon and Autochthon in Finnmark. An
informal revision of the stratigraphic terminology is proposed in which the Ekkerøya Formation is renamed the Lille Molvik
formation, the Brennelvfjord Member is upranked to the Brennelvfjorden formation and both these formations are combined into
a new group, the Ekkerøya group.
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Introduction

Over the past thirty years the Neoproterozoic to
Tremadoc rocks of the Giassa Thrust Belt (Lower Al
lochthon, Gaissa Nappe Complex) and East Finnmark
Autochthon in northem Norway (Fig. l) have been
extensively studied, from both stratigraphical-sedimen
tological and structural viewpoints (see references below;
Precambrian time-scale after Plumb 1991). In east
Finnmark three stratigraphic groups have been recog
nized under1ying the Neoproterozoic Ill tillites south of
the Trollfjorden-Komagelva Fault (Fig. l); the Vadsø
and unconformab1y overlying Tanafjorden Groups (Røe
1970, 1975; Siedlecka & Siedlecki 1971; Banks et al.
1971, 1974; Siedlecka & Roberts 1992) and very Iocally
the Barents Sea Group (Rice 1994). In the Gaissa Thrust
Belt these rocks are weakly deformed, with 15% thrust
related shortening estimated by Chapman et al. (1985).
Similarly, in west Finnmark the Airoaivi and Porsanger
fjord Groups have been recognized underlying the
Neoproterozoic Ill tillite rocks (White 1968, 1969;
Roberts 1970, 197la, b, 1974; Williams 1974, 1976a;
Tucker 1976, 1977; Townsend et al. 1989), although there
the deformation is greater, with ca. 55% thrust-related
shortening (Townsend et al. 1986; Gayer et al. 1987). In
central and west Finnmark the Lower Allochthon has

been thrust over the autochthonous Dividal Group
(Føyn 1967; Townsend et al. 1989), a post-tillite se
quence. All these rocks are thought to have been de
posited on the subsiding flank of the approximately
WNW- ESE trending late Precambrian Timanian
Aulacogen (cf. Siedlecka 1975, 1985; Vida) & Siedlecka
1983).
This article outlines the evidence relating to an as yet
unconsidered stratigraphic correlation between part of
the sequences of eastem and western Finnmark. The
intention here is to open the discussion on the topic, and
thus the proposed revision to the stratigraphic nomencla
ture given here should be regarded as preliminary, and
open for comments before any formal changes are made.

Late Proterozoic sediments of the Lower
Allochthon and Autochthon

Tanafjorden and Porsangerjjord Groups
Williams (1974) and Føyn (1985) correlated the Por
sangerfjord and Tanafjorden Groups, with the latter
name taking precedence due to the thicker and less
deformed sections preserved in the east. Although this
correlation is now genetally treated as being well estab-
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lished, it should be noted that no detailed comparison
has ever been made of either the lithostratigraphy or the
sedimento1ogy of the two sequences, and the correlation
has not been demonstrated on a fine scale. A simplified
form of the terminology of Williams (l976a) is used here
for the rocks in the Porsangerfjord area; this is easier
than having to refer to place names whenever a unit is
discussed. Føyn (1985) showed in very simple form the
generally agreed correlation of the complete sequences,
with thicknesses. Although Føyn (1985) noted that cor
relation of the lower parts of the successio ns is uncertain,
ma ppin g in the area between Laksefjord and Porsanger
fjord has resolved this problem (Rice et al. 1990; Roberts
& Rice 1990) ; Fig. 2 shows the correlation of the lower
parts of the successions.
Siedlecka & Siedlecki (1971) established the type
lithostratigraphy of the Tanafjorden Group in East
Finnmark, with a total thickness of 1.6 km. Williams
( 1 976a) estimated the thickness of the Porsangerfjord
Group at 880 m, partly based on earlier work by White
( 1968) and Roberts (1974). Note, however, that of the
880 m of the Porsangerfjord Group, 230 m consists of
dolomites of the Porsanger Formation (Tucker 1977),
the equivalent of which in the Tanafjorden Group is the
upper 1 00 m of the Grasdal Formation (Siedlecka &
Siedlecki 1971), although the western carbonate unit is
somewhat older (Bertrand- Sarfarti & S iedlecka 1980).
Further, no equivalent of the ca. 200 m o f the Bren
nelvfj ord Member at the base of the Porsangerfj ord
Group has been found in the Tanafjord Group. Thus,
the remaining 450 m thick silicilastic sequence in the west

is very significantly thinner than the correlated equiva1ent
1.5 km in the east. This thickness change refl. ects consid
erable differen tial subsidence between the two areas. The
facies, however, are essentially the same in both groups,
with dominantly shallow-marine facies and locally deltaic
or sabkha facies (Roberts 1974; Tucker 1976; Williams
1976a; Joh nson et al. 1978; Siedlecka 1978).
The stratigraphy of Siedlecka & Siedlecki (1971) is
applicable to as far west as Laksefjordvidda (Fig. 1),
although many formations are thinner, especially the
Stangenes Formation, which thins out completely at
Doaresjåvrit (Edwards et al. 1973; Føyn et al. 1983; Føyn
1984, 1985; Føyn & Siedlecki 1981). West of Ræ tkajåk
skaidi, however, where it has been found that the stratigra
phy of Williams (l976a) is mo re applicable (Townsend et
al. 1986, 1989; Rice et al. 1990; Roberts & Rice 1990;
Roberts & Welbon 1992; Ro berts & Davidson 1993), all
the units are considerably thinner. For example, the
R oddinesbukta M ember is 25-40 m thick, com pared to
the 350 m of the equivalent Dakkovarre Formation in the
type area (Fig. 2). Furthermore, the Brennelvfjord M em
ber (0-400 m thick) comes in at the base of the Porsanger
fjord Group, underlying rocks equated with the base of the
Tanafjord Group. For reasons outlined below, the Bren
nelvfjord Member, which is here informally upranked and,
in line with modem geographic terminology, renamed the
Brennelvfjord formation, is discussed separately below.
The basal unit of the Tanafj orden Group in E.
Finnmark, the Grønneset Formation, has a distinctive
0.5-3 m thick basal conglomerate, consisting of quartz
pebbles with rare j asper clasts. At Gavesluft (Fig. 1),
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Fig. 2. Correlation of the successions

above and below the base of the
Grønnes Formation and Kikut Mem
ber in West and East Finnmark.
Thicknesses, lithologies, facies and re
gression/transgression patterns sim
plified from Roberts ( 1974), Williams
(1976a), Johnson (1978), Johnson et
al. ( 1978) and Townsend et al.
( 19 89). Note that not all the
Tanafjorden and Porsangerfjord
Groups are shown. Conglomerate/
breccia thicknesses are exaggerated.
The rocks of the correlation proposed
in this article Iie within the large
shaded box encompassing both strati
graphic columns; within this box the
informal new stratigraphic tenninol
ogy is given in bold-italics within
boxes. The up., mid. , and low. refer to
the three units in the Brennelvfjord
Member of Roberts ( 19 74) and fl f4 within the Ekkerøya Formation
refer to the facies of Johnson ( 19 78).
Line A indicates correlation of the
Brennelvfjord formation with the
Ekkerøya Formation; Line B corre
lates the Brennelvfjord formation
with the transgression in the upper
part of the Ekkerøya Formation and
Line C with the inferred transgression
that must have occurred between the
regression of the Golneselva Forma
tion and the regression in the lower
part of the Ekkerøya Formation.
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derlying Vadsø Group. Further north, i n the Lille
Mo lvik area, the base of the Grønneset Formatio n is
marked by conglomerates up to 2 m thick. In E.
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very slight unconforrn.ity, related to syn-sedimentary
faulting (Jo hnson 1978). In W. Finnmark, the equiva1ent
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Kikut Member has a gradatio nal co ntact with the under
lying Brennelvfjo rd fo rmatio n, marked by 2-3 m o f
thick- bedded grits co mpri sing ro und to angular white
quartz pebbles of up to 2 cm diameter (Roberts 1974).

Vadsø Group
The Vadsø Gro up falls into two parts; a 700 m thick
lo wer unit co mprising deltaic and fluvial facies, lo cally

58

A. H. N. Rice & C. Townsend

with shallow-marine facies (Banks et al. 1974; Johnson et
al. 1978) and an upper unit, the Ekkerøya Formation,
which consists of dominantly regressive shallow-marine
facies ( Johnson 1978), up to 200 m thick, although
Siedlecka & Siedlecki ( 1972) proposed a thickness of
250-300 m in the Lille Molvik area (Fig. 1).
Johnson (1978) divided the Ekkerøya Formation into
four facies, forming a coarsening upwards, dominantly
regressive, shallow-marine sequence, passing from distal
offshore ( facies l ) to proximal offshore (facies 2) and
thence to coastal sand ( facies 3), with lagoonal facies
(facies 4) at the top of the succession. Isopachs show that
the Ekkerøya Formation thins to the south-southwest,
essentially normal to the Trollfjorden-Komagelva Fault
(Johnson 1978). The thinning is interpreted to be a result
of greater erosion along the unconformity at the base of
the Grønneset Formation, such that the upper two facies
are preserved adjacent to the Trollfjorden-Komagelva
Fault ( L, Rk & K, Fig. l ) and also further to the south
at Gavesluft ( G, Fig. 1). In the Ekkerøya area ( E, Fig. l )
facies 3 and 4 are absent, although 6 km to the east-north
east, on Lille Ekkerøya ( LE, Fig. l ), an 8 m thick
succession of alternating facies 3 and 4 has been recorded
by Johnson (1978).
According to Johnson (1978), facies ( 4) 'consists of
well-sorted medium- to coarse-grained sandstone beds
with dark-grey mudstones and siltstones ... They form
laterally persistent beds which become lenticular due to
small-scale channeling and are usually characterized by
numerous rounded mudflakes which are concentrated
along the bases of these beds. The intervening mud
stones ... ubiquitous mudcracks and isolated ripple-sand
stone lenses'. The underlying facies ( 3) was described by
Johnson ( 1978) as '... cross-bedded, well-sorted medium
grained and rarely coarse-grained sandstones which usu
ally contain more than 95% total quartz ... cross bedding
commonly fills shallow troughs ( 30 cm deep) and foresets
are frequently low-angled. Further characteristics ... are
thin mud-drapes and abundant mud-tlakes'.
Investigation of facies 3 at Gavesluft, where the base of
the Grønnes�t Formation can be seen to cut down from
facies 4 in the northeast to facies 3, revealed a sequence
of grey, quartzitic sandstones and more cominon yellow
green to Iocally reddish sandstones/siltstones, sometimes
with variably oriented ripples, and encompassing abun
dant impersistent thin lenses of grey sandstone. Thin
conglomerates/breccias consisting of intraformational yel
low sandstone clasts in a slightly darker and finer-grained
matrix were seen. Sand-filled 'mud-cracks' are commonly
developed in siltstones and fine-grained sandstones, some
times cutting across ripples. The cracks, which have been
flattened ptygmatically during sedimentary loading and
tectonism, exhibit a radial duster pattern, rather than
polygonal shapes, on bedding surfaces. Pyrite nodules up
to 3 cm in diameter were also found and rust-spotting is
common in the grey sandstones.
Facies 2 ·was described by Johnson (1978) as a 'het
erolithic facies ( which) contains a complex array of
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sedimentary structures ... characterized by alterations of
laterally persistent sandstone beds with rippled sandstones
and siltstones ... on a decimetre scale ... '. The underlying
facies l consists of dominantly thin-bedded grey sand
stones set within grey to grey-green siltstones; detrital
micas are abundant. Ripple cross-laminations are common
in the sandstones, which are often lensoid over short
distances. Thicker sandstones, which are considerably
more persistent and have sharp, planar bases, display
parallel laminations, wave and ripple cross-Iamination and
grading. In the Manjunnas area thin conglomerates, with
clasts up to lO cm across, are locally present close to or
at the base of the formation ( Rice 1994).
The base of the Ekkerøya Formation is an unconformity
thought to represent a Iengthy period of either non-depo
sition or deposition and subsequent erosion ( Røe 1975;
Vidal 1981). No angular discordance has been found
between the Ekkerøya Formation and the underlying
Golneselva Formation, although at the base of the
Ekkerøya Formation in southern Varangerhalvøya there
is a < 2.5 m thick polymict conglomerate forming the
matrix to a proximally derived coarse sedimentary breccia
(Banks et al. 1974; Johnson 1978; Rice, unpubl. data). In
northwestern Varangerhalvøya, where the Ekkerøya For
mation rests with a slight angular discordance on the
Barents Sea Group, there is also a mixed conglomerate and
sedimentary breccia, typically < 50 cm thick, at the base
( Rice 1994).

Airoaivi Group

The Airoaivi Group (Townsend et al. 1989; Rice &
Siedlecka 1994), which crops out in the southwest part of
the Gaissa Thrust Belt (Fig. 1), has not been studied in
detail. The unit comprises ca. 200 m of sandstones and
conglomerates with a high felspar content and sub-angular
grain shapes ( Townsend et al. 1989). Since the rocks were
deposited on the flank of a rift basin (Timanian Aulacogen)
with no contemporary active volcanic felspar source, the
felspar is inferred to have been derived from the
Fennoscandian Shield. The textural immaturity suggests
a short transport distance and thus perhaps a fluvial
depositional environment, although it should be noted that
this interpretation is very tentative. For this reason the
Airoaivi Group has been loosely correlated with the Vadsø
Group ( cf. Gayer & Rice 1989). However, no correlative
of the Ekkerøya Formation has been identified at the top
of the Airoaivi Group.

Brennelvjjorden formation

The Brennelvfjorden formation crops out at the base of
the numerous imbricates in the Gaissa Thrust Belt in the
Cåkkarassa-Porsangerfjord-Rætkajåkskaidi area of cen
tral and western Finnmark, directly underlying the Kikut
Member, with a gradational contact (see above; Roberts
1974; Fig. 1). 1 A variety of thicknesses have been

NORSK GEOLOGISK TIDSSKRIFT 76 (1 996)

proposed for the unit; White ( 1968) estimated a thickness
of 293m, Roberts ( 1974) suggested a minimum of 200 m
and Townsend et al. ( 1989) a thickness of 0-400 m, the
last one adjacent to syn-depositional faults which were
later inverted. The base of the formation is always
marked by a thrust; no stratigraphic base is known.
Roberts ( 1974) divided the Brenne1vfjorden formation
into three informal units and provided extensive descrip
tions and a log section. All three units appear to be
Iithologically variable and detailed correlations of sec
tions from different areas are not possible. In the sections
described by Roberts ( 1974), the lower unit, 36-40 m
thick, comprises poorly sorted conglomerates of either
intraformational shales/silty pebbles set in siltstones or
extraformational rounded pebbles set in sandstone (or
locally both), yellow unconsolidated grits with normal
grading to sandstones, thin- to medium-bedded dark
sandstones and quartzites with variably oriented ripples,
rust-spotted quartzites and red-purple and green-buff
siltstones. The middle unit, 64-7 1 m thick, is character
ized by mudcracks, which usually form trimdiate sets
rather than polygons, sometimes contorted by subse
quent compaction. Light quartzitic sandstones with green
silts, black homogeneous siltstones to fine-grained sand
stones, massive quartzites, locally mottled purple, intra
formational black-mudfiake conglomerates and rippled
sandstones with pebbly lenses in the troughs, are all
present. The upper unit, 59 m thick, comprises fine
grained quartzites with persistent green siltstones over
lain by interbedded thin quartzites and dark-grey to
black siltstones and thence by 2-3 m yellow-green in
terbedded siltstones and sandstones. Mud-cracks and
mud-fiake conglomerates are common.
In the area southwest of Lakselv, Townsend et al.
( 1989) found that most exposures of the Brennelvfjorden
formation are dominated by quartzites, grey-coloured
grits and yellow-green sandstones, although purple, yel
low-green and grey sandstones and shales are also
present. Rust-spotting is locally abundant. A sharp con
tact with the overlying Kikut Member was not observed.
Although Roberts ( 1974) noted that his work was of a
preliminary nature, he interpreted the sequence to refiect
braided fluviatile facies (lower unit) overlain by mean
dering river facies, in which crevasse splays imp1y deltaic
conditions, although not directly stated so by Roberts
( 1974), possibly with beach facies (middle unit), to beach
facies (upper unit). Overall, therefore, the formation
forms a broadly transgressive sequence.

Discussion
Correlations of lithologies in the absence of precise
chronostratigraphic data are always rather speculative.
However, although we cannot make a detailed facies
correlation, our extensive work in the Lower Allochthon
in Finnmark (see references above) enables us to note the
litho1ogical similarities between the Ekkerøya Formation
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in East Finnmark, particularly facies 3 and 4 as seen in
the Gavesluft area and at the mouth of Marjavaggi (Fig.
1), and the Brennelvfjorden formation in the Porsanger
fjord region. The units are similar in the very variable
nature of their 1ithologies, which include dark shales,
grey quartzites with abundant intraformationa1 mud
fiake cong1omerates, rust-spotting, yellow-green to lo
cally reddish/purple sand- and siltstones, and compressed
triradiate mud-cracks. Furthermore, both units underlie
grits and quartz conglomerates at the base of the previ
ously correlated Grønneset Formation and Kikut Mem
ber and themselves have basal conglomerates/breccias.
Clearly, however, there are also differences between the
units, in particular the greater thickness of dark siltstones
and mudstones in the Ekkerøya Formation.
The Ekkerøya Formation is predominantly regressive,
whilst the Brennelvfjorden formation has an overall
transgressive aspect, although sea-leve! changes might
well have been more complex in detail. Thus a direct
correlation of the two units is not strictly valid, although
the sequences may still be chronostratigraphic equiva
lents; this possibility is shown in Fig. 2 by line A. An
alternative is to regard the Brennelvfjorden formation as
equivalent to either the transgressive/aggradational sedi
mentation which occurred with facies 4 of the Ekkerøya
Formation (fig. 2 in Johnson 1978), shown as line B in
Fig. 2, or the transgression which must have occurred
after deposition of the Golneselva Formation and prior
to the regression of the Ekkerøya Formation (line C,
Fig. 2). Sedimentation in central and west Finnmark
seems to have been almost continuous from the Bren
nelvfjorden formation into the Kikut Member, with only
a relatively thin, or perhaps not developed, basal con
glomerate, whilst in East Finnmark sedimentation was
markedly non-continuous during Ekkerøya-Grønneset
Formation times.
The Jack of evidence for an unconformity between the
Brennelvfjorden formation and the overlying quartzites
of the Kikut Member should not be regarded as being
particularly significant. Since subsidencejuplift rates vary
considerably between adjacent areas of basins, invoking
differential subsidence between Posangerfjord and East
Finnmark creates no conceptual difficulties. Indeed, such
variations in subsidence rate are a/ready implicit in the
widely accepted correlation of the Tanafjorden and Por
sangerfjord Groups.
Johnson ( 1978) invoked syn-sedimentary faulting as a
controlling feature of sedimentation within the Ekkerøya
Formation, consistent with the location of the Vadsø
Group dose to the Trollfjorden-Komagelva Fault, an
active sedimentation controlling structure in the late
Precambrian ( Siedlecka 1985). Although the Bren
nelvfjorden formation Iies considerab1y further south of
the inferred WNW projection of the Trollfjorden-Ko
magelva Fault, Townsend et al. ( 1989) recorded evidence
of thickening of the Brennelvfjorden formation towards
syn-sedimentary faults. Other evidence of late Protero
zoic syn-sedimentary faulting/deformation in the Por-
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sangerfjord area has been noted by Williams ( 1976a, b)
and Roberts & Rice ( 1990) in late- to post-Porsanger
fjord Group times.
There can be no objection, in principle, to a westwards
increase in the areal extent of the Ekkerøya Formation
or a correlative thereof; indeed, such an enlargement
sirnplifies the overall geology of the area by increasing
the across-strike lithostratigraphic continuity of the area.
Although the Ekkerøya Formation thins to the south
and west on Varangerhalvøya, this is a result of later
erosion prior to sedimentation of the Grønneset Forma
tion, and does not, therefore, affect the validity of the
proposed correlation. In a palinspastic reconstruction the
outcrop area of the Brennelvfjorden formation would be
larger than the known outcrop area of the Ekkerøya
Formation in East Finnmark ( see Townsend et al. 1986,
1989, for restorations). Note that although this is an
across-strike correlation, it is, much more significantly,
broadly an along-basin-margin correlation ( Siedlecka
1985; Gayer & Rice 1989), the difference resulting from
the Caledonian tectonic activity in the area.
Finally, such a correlation implies that the lithostrati
graphic terminology of the region should be revised,
since it is illogical to have correlated formations lying
within different groups. Four possibilities are ( l ) placing
the Ekkerøya Formation in the Tanafjorden Group; (2)
placing the Brennelvfjorden formation in the Vadsø
Group; ( 3) combining the two formations into a new
group; and ( 4) separating the two units from both the
Vadsø and the Tanafjorden Groups, but not creating a
new group.
Arguments for and against any one of these possibilities
can be made. The most satisfactory, however, seems to be
to create a new group lying between the Tanafjorden and
Vadsø Groups, and thus probably between the Tanafjor
den and Airoaivi Groups. For this the term Ekkerøya
group is here informally proposed, consisting of two
formations - the Brennelvjjorden forma tion and the Lille
Molvikformation, the latter being the informally renamed
Ekkerøya Formation. The advantages of this revision are,
first, that the major hiatus/unconformity at the base of the
Ekkerøya Formation in East Finnmark becomes a signifi
cant lithostratigraphic boundary and is thus more readily
recognized, both in lithostratigraphic columns and on
maps; this is lost in proposal 2. Second, the unconformity
at the top of the Ekkerøya Formation, and possibly also
at the top of the Brennelvfjorden formation, is retained as
a major lithostratigraphic boundary and the along-strike
significance of the correlation is enhanced; these are both
lost in proposal l . Third, it enables the Ekkerøya Forma
tion rocks to be named after the area where the thickest
succession has been described (250-300 m according to
Siedlecka & Siedlecki ( 1972), although Johnson ( 1978)
indicates only 130 m), containing all four facies, with an
unstrained stratigraphic top and base to the succession in
a well-exposed and relatively accessible area. Finally, it
emphasizes the correlation between the two units by
placing them in the same group.
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