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Introduction
During the last two decades, geoscientific research proj-
ects involving the Neoproterozoic to Early Palaeo-
zoic sedimentary history and structural development of 
Varanger Peninsula in northeastern Finnmark and the 
neighbouring Rybachi and Sredni peninsulas in North-
west Russia have led to significant advances in our under-
standing of the geological evolution of these territories 
(Roberts & Nordgulen 1995, Roberts & Siedlecka 2002, 
Rice & Frank 2003, Herrevold et al. 2009; and references 
therein). One prominent structure, the c. NW-SE-trend-
ing Trollfjorden-Komagelva Fault Zone (TKFZ), divides 
the Varanger Peninsula into two distinctive regions (Fig. 
1), and a comparable major fault has been mapped on the 
Russian side of outer Varangerfjorden, just 70 km away, 
as the Sredni-Rybachi Fault Zone (SRFZ) (Roberts & 
Karpuz 1995). The SRFZ then continues southeastwards 
into the Timans, in the Komi Republic of Russia, south of 
the Pechora Sea (Olovyanishnikov et al. 2000, Roberts & 
Olovyanishnikov 2004).  

This major crustal lineament has had a history of 
multiple  reactivation, initially perhaps in Archaean 
time but with documented movement events on land 

from the Neoproterozoic to the final stages of the Cale-
donian (Scandian) orogeny. There are also suspected 
reactiv ation events in Late Palaeozoic to Cenozoic time, 
as well as reported neotectonic displacements on the 
Russian  side of Varangerfjorden where the prolongation 
of the SRFZ is also seismically active today (Bungum & 
Lindholm 1996). Farther to the northwest, the TKFZ 
has been traced offshore from seismic reflection data, 
trending west-northwest across the continental shelf 
from just north of Magerøya (Fig. 1), over a distance 
of more than 150 km (Gabrielsen 1984, Berglund et al. 
1986, Gabrielsen & Færseth 1989). Splays from the main 
fault zone have also been described (Vorren et al. 1986, 
Townsend 1987). The geological and structural interpre-
tation arising  from these seismic profiles has been that 
important reactivation of the offshore segments of the 
TKFZ occurred in Carboniferous and Late Jurassic-Early 
Cretaceous  times.

In this short contribution we present seismic- reflection 
profiles and multibeam bathymetric data from the outer 
part of Varangerfjorden. These show quite clearly the 
existence of a half-graben in the hangingwall of the pre-
dicted sub-fjord extension of the TKFZ. The age of the 
sedimentary rocks filling the half-graben is, as yet, 
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Southwest of the fault zone, well-bedded, very low-grade, 
sandstone, quartzite, mudstone and local diamictite for-
mations of the fluvial to shallow-marine, Vadsø, Tana-
fjorden and Vestertana groups characterise the geol-
ogy, and generally show very gentle dips to the north or 
north-northeast (Siedlecki 1980). These rocks are consid-
ered to range in age from Tonian to Ediacaran/Vendian. In 
general , the basal parts of thick quartzite, sandstone and 
diamictite formations form relatively prominent escarp-
ments in the topography, features which are also traceable 
on the sea-bottom to the east. Lower units of the autoch-
thonous Vadsø Group lie unconformably upon Neo-
archaean granitic gneisses in the inner Varangerfjorden 
area (Banks et al. 1974, Rice et al. 2001, Røe 2003). Farther  
east, this important contact lies submerged beneath 
Varanger fjorden, but reappears in one area along the 
southern margin  of Sredni Peninsula in Russia (Siedlecka 
et al. 1995, Lyubtsov et al. 1999). Most of the successions 
of the Tana fjorden and Vestertana groups in southeast-
ern Varanger Peninsula are parautochthonous, lying above 
a basal thrust zone located in the predominantly pelitic 
Stangenes Formation (Sygnabere 1997).

Northeast of the TKFZ in easternmost Varanger Penin-
sula, diverse formations of the alternating sandstone, 
shale and subordinate dolomite, deep-water fan and 
deltaic  to shallow-marine Barents Sea Group are of 
slightly higher metamorphic grade (epizone) (Rice et 
al. 1989). This succession is deformed by NW-SE- to 
N-S-trending, open to tight folds with a steep, NE- 
dipping, axial planar  spaced cleavage (Roberts 1972, 
1996, Herre vold et al. 2009). The predominant struc-
tural grain of this area and associated pervasive cleav-
age in pelitic beds are highly reminiscent of the NW-SE-
trending folds and cleavage that characterise the geology 

unknown, and in this regard we hopefully await a future 
benefactor willing to drill a shallow well into the basinal 
structure. In the meantime, we speculate that the sedi-
mentary infill is likely to be of Late Palaeozoic, and prob-
ably mainly Carboniferous age, with the oldest deposits 
conceivably Late Devonian.

The bathymetric data reported here also depict promi-
nent sea-bottom escarpments which are traceable along 
strike from resistant, Neoproterozoic, quartzitic sand-
stone formations mapped onshore. In addition, there are 
megascale glacial lineations related to the movement of 
the Weichselian Ice Sheet, some features of which have 
been reported in an earlier, more regional study of ice-
sheet streaming and dynamics by Ottesen et al. (2008). 
Here, it is of interest to add that a seismic-reflection 
and bathymetric study similar to ours has recently been 
reported from Isfjorden on Svalbard (Blinova et al., in 
press).

Regional geology: a synthesis
We here consider just the easternmost part of Varanger 
Peninsula, which has a direct relevance to our seis-
mic profiles and sea-floor imagery, and also note the 
salient points of the geology of Rybachi Peninsula in so 
far as they have a bearing on sea-bottom morphological 
features  highlighted by the multibeam bathymetry data-
sets. Recent papers that provide more detailed overviews 
of the geology and structure of the Varanger Peninsula  
include those of Rice & Frank (2003), Røe (2003) and 
Herrevold et al. (2009). Some of these publications 
include fuller descriptions of the rock types and struc-
tures encountered along the TKFZ.

Figure 1:  Simplified map of part of the Finnmark Platform, offshore Northeast Finnmark, to show a few of the main faults and the subcrop 
occurrence of Lower to Middle Carboniferous sedimentary rocks (blue). The outer limit of basement on the seabed is coloured pink. The area 
covered by Figure 2 is also indicated. Modified from Bugge et al. (1995), Gabrielsen et al. (1990) and Sigmond (2002). AFZ – Austhavet Fault 
Zone; M – Magerøya: MFC – Måsøy Fault Complex; NP – Nordkinn Peninsula; RP – Rybachi Peninsula; SP – Sredni Peninsula;  TKFZ – 
Trollfjorden-Komagelva Fault Zone;  SRFZ – Sredni-Rybachi Fault Zone. 
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Timan-Pechora region, has indicated that the NW-SE 
folds and cleavage formed during the Timanian orogeny, 
in Ediacaran/Vendian time, c. 600-550 Ma ago.

of Rybachi  Peninsula, where these structures have given 
rise to an exceptional topography of linear ridges and 
elongate, lake-filled depressions (Roberts & Karpuz 
1995). Various isotopic dating evidence, mostly from the 

2

Figure 2: Shaded relief, bathymetric image of the Norwegian sector of outer Varangerfjorden, with colours indicating the water depths. The 
black stippled line marks the northwestern and southwestern parts of a concealed half-graben, downfaulted along an offshore segment of the 
Trollfjorden-Komagelva Fault Zone (TKFZ).The yellow dashed line represents the interpreted or inferred boundary (unconformity) between 
Archaean crystalline basement (to the southwest) and Neoproterozoic sedimentary rocks (Vadsø Group). The boundary is cut by transverse 
faults in three places. Four, subparallel, seafloor escarpments, FM1-FM4, are interpreted as the boundaries of particularly resistant, quartzitic 
sandstone formations, apparently linking to the onshore geology (see main text). The black lines with numbers show the locations of the airgun 
seismic line segments shown as Figures 4 to 7c. S – Skallneset. Formations indicated onshore northeast of Vadsø are as follows: PBF – Paddeby/
Andersby formations; GLF – Golneselva Formation; GRF – Grønneset Formation; SF – Stangenes Formation; DF – Dakkovarre Formation; 
GMF – Gamasfjellet Formation. The image is reproduced with permission from the Norwegian Hydrographic Service (Permission no. 11/
G665).
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In this contribution, we focus our attention on the half-
graben, and on the seafloor morphology and its link-
ages to onshore geology. Below, we first outline the 
main structural features of the seabed revealed by the 
bathymetric data before describing the sub-Quaternary 
geology  imaged on the seismics.

Multibeam bathymetry

The high-resolution, multibeam bathymetric data in the 
survey area have highlighted many of the small-scale, 
detailed features on the seafloor. As the till layer above 
the bedrock is, in general, very thin, and covered by a 
fairly evenly thick layer of deglaciation sediments (c. 
5-10 m thick), the seafloor is commonly mimicking the 
morphology of the subjacent bedrock surface (Fig. 2). 

The central basin is a small, shallow basin bounded on 
three sides. Its southeastern extent is unknown since the 
limits of the basin in that direction were curtailed by the 
necessity to discontinue the multibeam bathymetry sur-
vey in proximity to the Russian border. The southwestern 
border is quite well marked, however, and coincides with 
the offshore continuation of the Trollfjorden-Komagelva 
Fault Zone which can be traced as a groove-like feature 
on the seabed. Directly adjacent to the trace of the fault, 
in its footwall, there are two, prominent, sub-oval, bed-
rock blocks confined by ‘hairpin’ grooves, reaching up to 
75 m above the surrounding seafloor, and described by 
Ottesen et al. (2008) as crag-and-tail features. These bed-
rock ‘highs’ are discussed further, briefly, below.

Northeast of the central basin, and towards the eastern 
limit of the survey area, the seabed morphology is domi-
nated by a marked NW-SE to NNW-SSE structural grain 

Data acquisition and methods
Simrad EM100 and EM1002 multibeam bathymetry 
data were collected by the Norwegian Hydrographic Ser-
vice between 1990 and 2004, covering most of the inner 
shelf and fjord areas from Vestfjorden in the southwest to 
Varangerfjorden in the northeast. The data were gridded 
with 50 m horizontal spacing and displayed as shaded 
relief images. These datasets were manipulated on screen 
to facilitate the identification of morphological features 
related to faults and the sub-cropping bedrock. 

Single-channel, 40 cu. inch airgun, reflection-seismic pro-
filing in the studied area was performed by the Norwegian 
Defence Research Establishment in 2003-2004. To improve 
the resolution in the uppermost Quaternary strata, a para-
metric sub-bottom profiler (TOPAS) was used.

Results and interpretation
The morphological features on the seafloor depicted so 
clearly in Fig. 2 provide a vivid picture of both the struc-
tural grain of the bedrock, and the glacial lineations 
ascribed to northeast-directed ice streaming along the 
fjord trending parallel to the southeastern coastline of the 
Varanger Peninsula (Ottesen et al. 2008). Moreover, two 
glacially eroded troughs more than 400 m deep can be dis-
tinguished in the northeasternmost and southwestern-
most parts of the study area, and a shallower gentle depres-
sion (here termed the ‘central basin’) directly northeast of 
the submerged TKFZ (Fig. 2). It is the seismic reflection 
data, however, that have revealed the presence of an older, 
half-graben structure beneath the central basin.

Fig. 4

3

Figure 3: Simplified map of the eas-
tern Varanger-outer Varangerfjor-
den-Rybachi-Sredni area showing 
the principal structural trends. 
Northeast of the TKFZ/SRFZ, 
these are the axial surface traces 
of Timanian folds and an associa-
ted pervasive cleavage. On Sredni 
Peninsula, southeastern Varanger 
Peninsula and in southern Varan-
gerfjorden the lines mostly reflect 
the strike of the N- to NE-dipping, 
Neoproterozoic sedimentary strata. 
The dash-dot line in southern 
Varangerfjorden (equivalent to 
the yellow dashed line in Figure 2) 
marks the inferred Archaean-Neo-
proterozoic contact just beneath the 
seafloor. The same dash-dot line 
in southernmost Sredni Peninsula 
marks the exposed unconformity 
between Archaean gneisses and 
Neoproterozoic sedimentary rocks.
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The southern basin is filled with up to c.130 m of 
Quatern ary sediments, but from the seismic images and 
interpretation (see later) we infer that the Archaean/
Neo proterozoic boundary most likely occurs beneath 
the southern part of the glacially eroded trough (Fig. 
2). Three parallel, linear, seafloor features seen directly 
northeast of the inferred boundary (at c. 30° 30’ E) are 
considered to represent subcropping, Neoproterozoic, 
sedimentary strata, most likely the oldest part of the suc-
cession.
 
Seismic reflection data

The airgun data provided the tool for mapping the sub-
surface features underlying the highly eroded seafloor. 
The subtle seafloor features that can be linked to spe-
cific formation boundaries and fault zones can also be 
clearly demarcated with the help of the seismic data. The 
most significant feature identified in the study area is a 
half-graben located directly northeast of the TKFZ in its 
hangingwall (Fig. 4). Based on the available seismic pro-
files, the basin is at least 10 km wide and extends north-
eastwards for c. 12 km from a sharp escarpment mark-
ing the TKFZ. The half-graben is thickest in its south-
eastern part (Fig. 2), indicating that it possibly extends 
southeastwards into the Russian part of the fjord. The 
sediment infill in the half-graben basin is up to 400 
milli seconds two-way travel time thick (ms TWT). 
This corre sponds to a maximum thickness of about 600 
m if we assume a 3000 m/s sound velocity for the sedi-
ments. The downfaulted bedrock succession is overlain 
by Quaternary sediments with a thickness in the order of 
10 metres (Figs. 4 and 5). The sedimentary infill shows 
signs of mild deformation, more accentuated and with 
small folds towards the main fault (Fig. 4).

The shallow central basin described earlier, and situ-
ated in the same area as the concealed half-graben, is 
more extensive than the latter. There is a marked angu-
lar unconformity between the sedimentary succession 
in the half-graben and the overlying thin Quaternary 
cover, and glacial erosion has probably removed several 
hundred  metres of the original infill (Figs. 4 and 5). Evi-
dence of intensive glacial erosion during the last glacia-
tion, documented fully by Ottesen et al. (2008), is also 
seen in and adjacent to the two bedrock blocks in the 
immediate footwall of the TKFZ (Figs. 2, 4 and 5), where 
the northeastward ice flow and erosion were particularly 
intense in between and to the southeast of the blocks.

The ESE-WNW lineaments seen on the shaded-relief 
bathymetric image (Fig. 2) are clearly visible as steep 
escarpments on the seismic records (Figs. 5-7). The Neo-
proterozoic sedimentary rocks generally show gently 
dipping reflections, but locally show a rather incoher-
ent acoustic character (Figs. 5, 6, 7b, c). In some areas 
the dipping reflections are of medium amplitude (Fig. 
7a), but the penetration is commonly less than 150 ms 
TWT. Some of the steep escarpments generate a side 

comprising a series of bedrock ridges and intervening, 
narrow, elongate troughs (Fig. 2). Towards the Norwegian  
coastline and offshore from Vardø, the structural trend 
gradually swings into a c. N-S orientation. Such fea-
tures, including the gradual swing of trend, have also 
been described from northeasternmost Varanger Pen-
insula (Herrevold et al. 2009), related to folds and cleav-
age of inferred Timanian age (Roberts 1996). Compara-
ble structures, trending NW-SE, with an array of line ar 
ridges and lakes, characterise the geology of Rybach  Pen-
insula (Fig. 3) just 25 km to the southeast of the interna-
tional border (Roberts & Karpuz 1995), where these pen-
etrative structures are known to be of Ediacaran/Ven-
dian age, generated during the Timanian orogeny . There 
is, thus, every reason to consider the seafloor structural 
grain depicted in Fig. 2 to represent a bridging feature 
between the Timanides of Rybachi  and the comparable 
structures described from the northeastern most part of 
Varanger Peninsula.

The seafloor morphology southwest of the trace of the 
TKFZ and as far as the deep basin close to the southern 
shoreline of the fjord shows several interesting features. 
The most striking is the presence of four, well defined, 
subparallel, linear elements aligned at a large angle to 
the dominant ice-flow direction and with grooves on 
the stoss side of the ice movement (Fig. 2). These c. ESE-
WNW-trending lineaments represent steep escarpments 
in particularly resistant rock units, reflecting the gently 
northward-dipping, Neoproterozoic, sedimentary strata, 
and each can be traced westwards to within 1-2 km of the 
coastline, linking up with quartzitic sandstone forma-
tions onshore.

The northernmost escarpment, FM1 (Fig. 2), clearly 
derives from the base of the quartzitic Gamasfjellet 
Formation which is exposed at Skallneset and forms a 
marked ridge farther inland. This seafloor escarpment 
can be followed offshore to the stoss sides of the two 
bedrock blocks described above, but then appears to be 
truncated along the TKFZ. Escarpment FM2 seems to 
derive from the highest level of the Grønneset Forma-
tion sandstones, close to the mapped thrust in the basal 
Stangenes Formation (Sygnabere 1997). Inland, this 
level in the lithostratigraphy is marked by a 20 m-high 
cliff. To the east-southeast, across Varangerfjorden, FM2 
passes into Russian territory and almost certainly links 
with one of two prominent, quartzitic sandstone forma-
tions on Sredni Peninsula (Siedlecka et al. 1995, Lyubtsov 
et al. 1999). Escarpment FM3 is more difficult to match 
with formations onshore, but it is suggested here to most 
likely represent the base of the Golneselva Formation. At 
the eastern margin of the survey area, FM3 passes into 
the Russian sector of the fjord. Escarpment FM4 is the 
least prominent of the seafloor scarps, but can be fol-
lowed into inner Varangerfjorden west of Vadsø. It can 
be speculated that FM4 may link with the lowermost 
pebbly sandstones of the Fugleberget Formation (Banks 
et al. 1974). 



198 D. Roberts et al NORWEGIAN JOURNAL OF GEOLOGY 

formations (Fig. 7a). Although this boundary is not 
very distinctive in the seismic section, it can be clearly 
seen on the bathymetric dataset. The escarpment FM4 is 
inferred to represent the boundary between the Paddeby /
Andersby  formations and the lowest units in the Vadsø 
Group, the Fugleberget, Klubbnasen and Veidnesbotn 
formations, which are here dipping towards the north-
east at an angle of about 5° (Fig. 7a). The boundary FM4 
also has the distinction of delimiting the northeast-
ern margin of the glacially eroded, overdeepened basin 
in the southern part of the study area (Figs. 2 and 7b). 
This basin has a sediment thickness of as much as 130 
m covering the Neoproterozoic succession and part 
of the eroded Archaean gneiss complex (Fig. 7c). The 
boundary between the Neoproterozoic strata and the 
Archaean basement, which coincides with the maximum 
thickness of the Quaternary sediments, is defined as an 
unconform ity surface (Fig. 7b, c).

echo, which gives the misleading impression that they 
may represent faults (e.g., FM4; see Fig. 7a, c). Supported 
by comparable features exhibited by the onshore geology 
and topography, we consider that the escarpments repre-
sent stratigraphic units or formations more resistant to 
glacial erosion than the underlying rocks. 

The escarpment or formation boundary FM1 most likely 
represents the boundary between the acoustically mas-
sive, quartzitic Gamasfjellet Formation and sub jacent 
Dakkovarre Formation (Fig. 5). There is no clear-cut 
boundary observable between the Stangenes and Dakko-
varre formations, but the distinct escarpment FM2 is 
inferred to represent the boundary between the Stan-
genes and Grønneset formations (Figs. 5 and 6a, b). 
There is also no clear boundary visible on the seismics 
that would mark the contact between the Grønneset 
and Golneselva formations. The next escarpment, FM3, 
occurs between the Golneselva and Paddeby/Andersby 

Fig. 4

3

Fig. 5 

4

Figure 4: Airgun 
seismic profile (line 
no. 4 in Fig. 2) 
showing the down-
faulted half-graben 
in the hangingwall 
of the Trollfjorden-
Komagelva Fault 
Zone (TKFZ). The 
thin yellow line 
marks the base of 
the Quaternary 
sediments. Verti-
cal scale in seconds 
twt. 

Figure 5: Airgun 
seismic profile (line 
no. 5 in Fig. 2) 
showing the half-
graben northeast of 
two, SW-inclined, 
seafloor escarp-
ments inferred to 
represent the boun-
daries between dif-
ferent Neoprotero-
zoic formations. 
The thin yellow 
line marks the 
base of the Qua-
ternary sediments. 
For abbreviations, 
see caption to Fig. 
2. Vertical scale in 
seconds twt.
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Fig. 6 

5

Fig. 7 

6

Figure 6: Two airgun seismic profile segments (lines nos. 6a and 6b in Fig. 2) showing seafloor escarpments of the same inferred formation 
boundary, FM2. In (a), the clear, shallowly NE-dipping reflections represent stratification in the Neoproterozoic succession. In (b), the stratifi-
cation is less clear and a seafloor ghost reflector is discernible in the northeastern ’block’. The thin yellow line marks the base of the Quaternary 
sediments. For abbreviations, see caption to Fig. 2. Vertical scale in seconds twt.

Figure 7: Three airgun seismic profile segments (lines nos. 7a, b and c in Fig. 2). Vertical scale in seconds twt. (a) Several NE-dipping reflections, 
representing the Neoproterozoic succession, can be seen subcropping below a thin layer of Quaternary sediments (yellow line). Slight discordances in 
the succession probably relate to unconformities recorded onshore.  (b) Here, the glacially eroded basin (blue in Fig. 2) contains a c. 40 m-thick cover 
of Quaternary sediments, below which there are faint, NE-dipping reflections representing the Neoproterozoic succession. The boundary marking the 
top of the Archaean basement is located beneath the southwestern margin of the basin. (c) Here, the flat-lying Quaternary sediments reach up to 100 
m in thickness in the southwesternmost part of the basin, where the Neoproterozoic sedimentary rocks and perhaps some of the Archaean basement 
have been removed by intense glacial erosion. In this part of Varangerfjorden, the principal and most erosive ice flow was directed towards the north-
east – marked by prominent lineations on the seabed (Fig. 2). Abbreviated formations, in descending order of age:  GLF – Golneselva Formation; PBF 
– Paddeby Formation; ABF – Andersby Formation; FBF – Fugleberget Formation; KBF – Klubbnasen Formation; VBF – Veidnesbotn Formation.
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age, c. 370 Ma, occur in eastern areas (Guise & Roberts 
2002). These dykes trend between N-S and NE-SW and 
have counterparts on nearby Rybachi Peninsula in Russia 
(Roberts  & Onstott 1995) which are considered to relate 
to rifting of the NE-SW-trending, Late Devonian, Kon-
tozero graben on Kola Peninsula. Offshore from Kola, 
this graben contains  Late Devonian clastic deposits and 
syn-rift basaltic lavas (Drachev et al. 2010, see also Sig-
mond 2002). Interesting ly, the Rybachi dykes are offset 
in a consistent dextral sense along minor, NW-SE-trend-
ing faults (Roberts 1995). This component of movement 
may have occurred directly after dyke emplacement in 
Late Devonian time; alternatively, it could relate to Meso-
zoic strike-slip and inversion along the SRFZ.

In southernmost Varangerfjorden, both the bathymet-
ric data and the reflection-seismic profiles show that the 
boundary between the Archaean crystalline basement 
and the well-stratified Neoproterozoic succession coin-
cides approximately with the southern margin of the 
overdeepened glacial basin. This primary, unconform-
able boundary is difficult to trace exactly, but the seismic 
lines (Fig. 7b, c) show that it most likely occurs close to 
the southern shoreline of outer Varangerfjorden (Fig. 2), 
agreeing with the map of Sigmond (2002). The bound-
ary appears to be offset in three places by transverse 
faults (Fig. 2). Røe (2003), following Holtedahl (1918), 
has argued for the presence of a major ESE-WNW-trend-
ing fault in inner Varangerfjorden (her Varangerfjor-
den Fault Zone) extending east-southeastwards towards 
Sredni Peninsula. This hypothetical fault, had it existed, 
would be expected to be present just to the south of the 
seafloor escarpment FM4. Based on the new seismic data 
(Fig. 7a, b), however, there are no indications of the pres-
ence of such a fault or fault zone. Moreover, aeromag-
netic data (Olesen et al. 1992, Karpuz et al. 1995) show 
that NW-SE-trending magnetic  anomalies  sourced in the 
Neoarchaean basement to the south of the fjord can be 
followed beneath the comparatively thin cover of Neo-
proterozoic strata and onto Varanger Peninsula without 
any visible offset.

To the northeast of the central basin and concealed 
half-graben, the seabed morphology, as noted earlier, is 
dominated by a NW-SE to NNW-SSE structural trend, 
swinging more to N-S close to Vardø (Figs. 2 and 3). 
Earlier, and based mainly on field studies, it has been 
considered that the NW-SE-trending folds and perva-
sive cleavage on Rybachi Peninsula, of Timanian age, 
could be followed  into northeastern Varanger Peninsula 
(Roberts  1995, 1996). The multibeam bathymetry image 
of the Norwegian  part of outer Varangerfjorden (Fig. 1) 
clearly helps to support this idea of structural continuity 
between Rybachi  and northeastern Varanger Peninsula, 
northeast of the TKFZ.
 

Discussion
The reflection-seismic and bathymetric data reported 
here shed new light on certain aspects of the geologi-
cal develop ment of the broad Varanger-Rybachi-Sredni 
region, and at the same time help to disprove one par-
ticular interpretation recorded in the earlier litera-
ture. Identifi cation of the half-graben is undoubtedly 
the most exciting discovery for bedrock geologists, but 
the bathymetric data have also revealed a series of fas-
cinating morphological features on the seabed, not least 
those deriving from ice streaming and erosion during the 
Weichselian glaciations (e.g., Ottesen et al. 2008).

The existence of a half-graben concealed beneath Qua-
ternary deposits on the seafloor of outer Varangerfjor-
den is reminiscent of the situation reported from seis-
mic-reflection profiles taken across segments of the 
inferred northwestward prolongation of the TKFZ off-
shore towards the Hammerfest Basin (Fig. 1) and south-
ern margin of the Loppa High (Gabrielsen 1984, Ber-
glund et al. 1986, Gabrielsen & Færseth 1989). In this 
part of the Finnmark Platform and southwestern Barents 
Sea, it has been demonstrated that a basin of Carbonifer-
ous age occupied the hangingwall fault block of WNW-
ESE-trending fault segments interpreted to represent the 
‘Trollfjord-Komagelv fault trend’ (Gabrielsen et al. 1990). 
Evidence of half-graben style basins detected from shal-
low drillholes on the Finnmark Platform has also been 
documented by Samuelsberg et al. (2003), Larssen et al. 
(2005) and Smelror et al. (2009). Deformation features 
and the presence of a wide rollover anticline in the Car-
boniferous, half-graben basin assemblage have also been 
interpreted as associated with mild strike-slip reactiva-
tion and inversion in Late Jurassic to Early Cretaceous 
times (Gabrielsen & Færseth 1989).

The age of the oldest known fossiliferous strata in explo-
ration wells and shallow drillcores on the Finnmark Plat-
form north of the Varanger and Nordkinn peninsulas 
(Fig. 1) is Early Visean (Bugge et al. 1995, Samuelsberg 
et al. 2003, Larssen et al. 2005). However, barren fluvial 
sandstones and conglomerates occur below the Visean 
shales and coal layers. These sedimentary rocks are of 
suspected Tournaisian age, but it is quite conceivable 
that deposition of the non-marine succession may have 
started in latest Devonian (Frasnian-Famennian) times, 
following the terminal stages of the Scandian orogeny. 

Onshore in Finnmark, there are no known occurrences 
of Late Devonian or Carboniferous sedimentary rocks. 
On Magerøya, however, NW-SE-trending mafic dykes 
have been dated isotopically to Early Carboniferous 
(Visean) time, c. 337 Ma (Lippard & Prestvik 1997), and 
are attribut ed to a Carboniferous rifting episode (Rob-
erts et al. 1991, Lippard & Prestvik 1997). Farther east, 
just one such dyke is known from Digermul Peninsula, 
west of Varanger (Beckinsale et al. 1975, Rice et al. 2004). 
On Varanger Penin sula, mafic dykes of Late Devonian 
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