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A gravity profile across the Lyngen peninsula has revealed a positive 16 mgal
anomaly associated with the gabbro. Interpretation of the anomaly suggests
that the gabbro is essentially wedge-shaped with the maximum thickness
occurring at the western contact. This shape is consistent with the hypo
thesis that the gabbro has been thrust in from the west.

P. N. Chroston, School of Environmental Sciences, University of East Anglia,
Norwich, England.

Lyngenhalvøya is the peninsula lying between Ullsfjorden and Lyngen in
northem Troms. It is some 85 km long and is characterized by severe topo
graphy with peaks extending to over 1500 m in height.
The geology of parts of the peninsula has been briefly described by Pet
terson (1868), and the southem part more completely by Randall (1959).
More recent geological studies by Randall and by Munday have resulted in a
comprehensive knowledge of the surface geology (Randall 1971, Fig. 1).
The most important geological feature is the layered gabbro which extends
nearly the whole length of the peninsula. It is ane of the largest single mafic
bodies in Norway, and may be closely associated in origin with the mafic
rocks of the Seiland gabbro province (Barth 1953). The layering shows the
gabbro to have a complex structure, with severe falding and numerous minor
thrusts. The gabbro contacts are undoubtedly faulted and are for the most
part steeply dipping and concordant in strike to the metasediments. Near
Strupen (Fig. 1), the gabbro is thrust over the greenschists of the Kjosen
Formation (Elders 1957).
The bounding metasedimentary groups include quartzites, pelites, lime
stones and amphibolites, and do not show evidence of large scale folding. On
the extreme east and west sides of the peninsula the metasediments dip gently
westwards but over most of the area the beds have a steep (westerly) dip with
a strike sub-parallel to the trend of the peninsula.
During the course of a regional gravity survey in coastal districts of
northem Troms, a number of gravity readings made around the northem end
of the peninsula indicated the presence of a significant anomaly over the
gabbro. Consequently an attempt was made to define the anomaly more
precisely. Although the mountain chain of Lyngenhalvøya forms an almost
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Fig. l. Geological sketch map of LyngenhalvØya, Troms (after Randall 1971).

impassible barrier there is a single line of communication along Kjosen
which nearly bisects the peninsula. This enabled a gravity profile to be made
across the whole width of the peninsula which provided further information
on the anomaly. Although this has permitted an interpretation of the geolo
gical structure, details are not precise because of restricted coverage and
errors in data reduction.
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The gravity profile

Gravity readings were established along the road l!!ading from Svensby on
the west side of the peninsula to Lyngseidet on the east side (Fig. 2). Further
readings were made alongside Kåfjorden and down J(åfjorddalen on the east
side of Lyngen and in Breivikeidet on the west side of Ullsfjorden, in order
to obtain more information about the regional field. Readings were tied to
the European calibration line reference station at Hiet (Sømod 1957). All
were made at, or dose to, high water mark and hence the effect of varying
density in the Bouguer correction is negligible. Terrain corrections were
calculated using a computer technique similar to that of Bott (1959). Only a
single density value was used for the terrain correction for each station. The
value used was biased towards the (high) density of the gabbroic rocks as
these form the bulk of the severe topography of the peninsula, and the values
used are shown in Fig. 2. Corrections up to 20 mgal were obtained. Most
of the calculated Bouguer anomaly values are believed to be accurate to
± l mgal but some (those with terrain corrections approaching 20 mgal) may
be in error by up to ± 2 mgal.
The Bouguer anomaly values were extrapolate� onto a profile running
approximately at right angles to the strike of the gabbro and associated rocks
and dose to and approximately parallel to the line of readings along Kjosen
(Fig. 2). Although the regional gradient is significan�, its direction is approxi
mately parallel to the line of the profile (see the Bouguer anomaly map of
northem Norway, N. G. 0., Oslo, 1963), and hence the above procedure is
justified. The Bouguer anomaly profile is shown in fig. 3.
Two possible regional gradients along the profife were determined gra-
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Fig. 2. Location of the gravity readings made across, and on either side of Lyngen
halvøya, Troms.
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Fig. 3. Bouguer anomaly profile and sketch geology across Lyngenhalvøya.

phically by taking into account the gravity readings west of Ullsfjorden and
also those along Kåfjorden. The residual based on regional gradient A in Fig.

3

was adopted as the basis for most of the interpretation, but that based on

regional B is equally possible. A simple adjustment can be made to the
models to account for the difference between A and B.
The residual anomaly based on regional gradient A (Fig.
tude of

16

4)

has an ampli

mgal. It has a steep flanking western slope with a shallower

eastern flank, but the western side is incomplete and this leads to some un
certainty in the interpretation. The most westerly part of the graph (Fig.
is shown dotted as the gravity readings are

some

3)

distance away and the

profile is therefore imprecise.

Rock densities
Only a few density measurements on rocks from the peninsula have been
made. The samples were kindly supplied by Dr. B. A. O. Randall. The results
of the measurements and the values adopted for interpretation are shown in
Table

1.

The values compare well with densities determined on samples of

similar lithologies from the northern Troms-west Finnmark area (Brooks

1970,

Chroston

1970).

Geological interpretation
Interpretation is based on the assumption that the model necessary to cause
the anomaly is two-dimensional. The uniformity of the surface geology along
the peninsula (Fig.

1)

supports this assumption. However, it must be stressed

that due to indeterminate complexities in the structure and the heterogeneity
of the lithologies in each rock group, the models proposed can be no more
than broad generalizations.

GRAVITY PROFILE ACROSS LYNGENHALVØYA

299

Table l. Rock density measurements from Lyngenhalvøya.

Rock group

Gabbro
Lyngseidet Group
(schists and limestones)

No. of

Measured

Adopted

measure-

density

density

ments

(g/cm3)

(g/cm3)

7

3.06 ± 0.04

3.05

8

2.80 ± 0,03

2.80

3

2.73 ± 0.09

2.75

7

2.97 ± 0.04

2.97

3

2.66 ± 0.01

2.68

6

2.75 ± 0.01

2.75

Koppangen Formation/
Lakselvdalen Formation
(phyllites)
Kjosen Formation
(amphibolites)
Ullsfjord Group:
Jægervatnet Formation
(quartzite)
Svensby Formation
(schists)

A preliminary interpretation was made to investigate the shape of a gabbro
body capable of explaining the anomaly if the gabbro were emplaced in
sediments with a uniform density. For this, three density contrasts were used.
These were 0.15 gjema, 0.25 gjcm3 and 0.35 gjcm3. The first represents a
situation in which the metasediment must have a high proportion of amphi
bolite; the second where the metasediment is represented mainly by pelite and
limestones; and the last where the metasediment is presumed to be domi
nantly psammite.
The models were constructed using a computer programme based on a
. technique devised by Talwani et al. (1959) which calculates the anomaly due
to a two-dimensional body with a polygonal cross-section and with a speci
fied density contrast. Models of the body were adjusted until the calculated
and observed anomalies came into dose agreement.
Fig. 4 shows the three computed models, the calculated anomalies of which
approximately match the residual anomaly based on the regional gradient A.
In all three models the essential features are the same. The gabbro which
outcrops at the surface has a wedge shape; its eastern boundary formed by
a surface which dips west at a low angle, and its western boundary marked
by a surface dipping west at a steeper angle. As noted above, the western
end of the anomaly is incomplete, and it is quite possible that there could be
an extension of the gabbro to the west. The approximate effect on the models
of using a residual based on regional B is also shown in Fig. 4. The model
gabbro body becomes shallower but the overall shape is not changed signifi
cantly.
These models do not represent unique solutions. They could, for instance,
be altered so that the wedge shape on the west side of the body would be
nearer the surface and the maximum depth of the lower interface of the body
could be located at the position of maximum amplitude.
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Fig. 4. Preliminary computed models for the Lyngen gabbro using gabbro: country
rock density contrasts of 0.15 g/cm3; 0.25 g/cm3 and 0.35 g/cm3.

For more detailed interpretation along the profile, geological information
was taken from the geological map and geological sections across south Lyn
gen drawn by Randall (1959). The surface rocks cannot be extended down
ad infinitum so the reasonable 'background' density of 2.75 gjcm3 is used
where there is complete uncertainty as to the concealed rock types. The
density is believed to correspond approximately to the average density of the
metasediments, excluding the amphibolites of the Kjosen Formation. Ob
viously the use of the 'average density' introduces an additional measure of
uncertainty in the models.
The gravity profile partly, but not entirely, reflects the surface geology.
There is a 'low' over the quartzite of the Jægervatnet Formation and a slight
increase in gravity at the eastem extremity on approaching the Lyngseidet
Group (schists and limestones). An interesting feature, however, is the low
and apparently irregular anomaly over the Kjosen Formation (amphibolites)
to the east of the gabbro. The Kjosen Formation has a comparatively high
density contrast to the 'average' metasediment (greater than 0.2 gfcm3) and
the surface outcrop is almost 2 km wide. Fig. 5 shows a model whose cal
culated anomaly closely matches the residual anomaly based on regional
gradient A. Short steep faults have been put in at the visible contacts of the
gabbro to account for the surface geology but both of these give way to
westerly dipping contacts which meet at the depth of 2.4 km, some 6 km
west of the gabbro outcrop. To the west of the gabbro the Svensby Forma
tion, the Jægervatnet Formation and the Lakselvdalen Formation are ex
tended down to meet the gabbro. Below the gabbro a density of 2.75 gjcm3
is used. There is uncertainty as to the form of the anomaly west of the quart
zite and the gabbro is terminated as shown.
Near to the eastem side of the gabbro there is a small low (Z in Fig. 5)
for which a possible interpretation is faulting or thrusting of lower density

GRAVITY PROFILE ACROSS LYNGENHALVØYA

301

rocks into the gabbro. The position of such a fracture approximately coin
cides with a line of ultramafic rocks at the surface, and Randall

(1959)

believed that the origin of these rocks may be closely connected with faulting.
It may be argued that in fact the important feature is the complementary
positive anomaly

(Y

in Fig.

5)

and that this is due to the higher density of

the ultramafics. However, their extent as indicated by their surface outcrop
would not be sufficient to cause the anomaly.
An interesting feature of the model is the shallow depth of the Kjosen For
mation which dips steeply west and must be terminated at an approximate
depth of

0.5

km. In fact, this section of the model is much simplified. The

interpolated gravity readings show an irregular form, and error in terrain
corrections could contribute to this irregularity. The apparent cut-out may
be due to the fact that much of the rock has been faulted or thrust out, and
it is possible that there could be an imbricate structure in the Formation.
Elders

(1957)

showed the existence of shallow thrusts at the base of the

gabbro near Strupen and Randall

(1959)

demonstrated the presence of many

westerly dipping faults and thrusts in the Kjosen Formation. It is even
perhaps possible that a thrust plane continues across from under the Lyngen
gabbro and truncates the easterly metasedimentary groups

(X

in Fig.

5).

The

small thickness of the gabbro and amphibolite at the eastem gabbro contact
may be due to subsidiary thrusts and faults. (Little significance should be
attached to the apparent 'turning under' of the Kjosen Formation in the
model to the east of the gabbro. This effect was necessary to obtain a better
comparison between the smoothed observed anomaly shown and the cal
culated anomaly, but in view of the possible error in gravity reduction and
the possible geological complexity it is not believed to be significant.)
Altematively, however, the Kjosen Formation may be closely associated
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Fig. 5. Computed model for the residual anomaly based on regional gradient A.
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in origin with the gabbro. Virtually the whole of the gabbro on the eastern
side is bounded by these amphibolitic rocks and chemical analyses suggest
that they have an igneous origin (Randall 1971). Amphibolitic rocks have
elsewhere been noted as being associated with gabbro bodies. For example,
'greenstones' underlie the gabbro west of Kvænangen in northern Troms
(Barkey 1965) and also the Vaddas gabbro (Vogt 1927). Unknown com
plexities in the geology andfor error in estimating the background (regional)
anomaly, could explain the small residual anomaly over the contact.
The complex structure of much of the gabbro compared to the apparently
simpler structure of the metasediments, the tectonic nature of the contacts,
and the absence of a metamorphic aureole, suggests that the gabbro may not
have crystallized in its present position (Randall 1959). It could have been
wholly tectonically emplaced and in this respect, the lower, shallow dipping
interface could represent a major thrust plane. It would be the same as that
which outcrops at Strupen and which is also seen at Langdalen (on the south
of the peninsula) by Randall. The steep eastern contact of the gabbro with
the metasediments, which is evident along a considerable portion of outcrop,
may simply represent a steepening of the thrust.
The regional significance of the postulated thrust structure is uncertain. lts
orientation and the eastward movement of the transported rock is compatible
with the major (late) thrust structures of northern Scandinavia. However, the
actual age of the.formation of the gabbro body is unknown, and there is no
information on how much it has moved actually within the allochthonous
metasediments. This movement in fact may not be great. The thrust would
have a shallow angle and the possibility that it may outcrop as on the east
side of Lyngen should be investigated.
The preliminary gravity interpretation suggests that the gabbro is essen
tially an isolated, unrooted body. It is tempting to propose that the body
originated over the zone of high positive anomaly believed to extend from
Lofoten to SØrøya, and which may represent a zone of mafic or ultra
mafic intrusions in the upper crust (Brooks 1966, 1970). The gabbro can be
wholly contained within allochthonous metasediments thrust from the west,
being the northern part of the great 'Seve' nappe proposed by Oftedahl
(1966). Basal gneisses which are probably autochthonous outcrop along the
west coast of Troms and are also found in a number of tectonic windows in
the area. The allochthonous metasediments, therefore, probably do not
extend to great depth.
There are same difficulties, however, in the proposition. Although the
marine and land gravity readings in and close to the north Troms coastal
area (Bakkelid 1959, Chroston 1970, and data in Cahiers Oceanographique
1970, pp. 563-514) hint at the continuation of the positive anomaly zone
between Lofoten and Sørøya, the amplitude of the anomaly must be
greatly reduced. Furthermore recent RbfSr dating of the high grade meta
morphic rocks from Lofoten gives Precambrian dates (Heier & Comp
ston 1969) whereas there is no doubt as to the Caledonian age of the rocks
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of the Sørøya area. Hence the relationship between the large positive ano
rnalies of these two areas is now more uncertain. This is discussed further
by Brooks (1971).
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