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ABSTRACT

Pesonen, L.J., Bylund, G., Torsvik, T.H., Elming, S.A. and Mertanen. S., 1991. Catalogue of palacomagnetic directions and
poles from Fennoscandia: Archaean to Tertiary. In: R. Freeman, M. Huch and St. Mueller (Editors), The European
Geotraverse. Part 7. Tectonophysics, 195: 151-207.

Palacomagnetic data from Fennoscandia ranging from the Archaean to the Tertiary have been compiled into a catalogue
The data are presented in table format, lsting Precambnan data according to tectonomagmatic blocks and Late
Precambnan-Phanerozoic data according to geological periods. Each pole is graded with the modified Bnicen-Duff
classification scheme. The catalogue (complete to the end of 1988) contains 350 entries from 31 tectonomagmatic blocks
and /or geological periods. Normal and reversed polanty data are listed separately to allow polarnty asymmetries to be studied.
Each entry also has an indexed abstract summarizing relevant information, such as the age of the rock, the age of the natural
remanent magnetization and the basis for the assigned reliability grade All the data are stored in the palacomagnetic data
bank, which will be updated annually with new data. The catalogue 1s the basic source of data for the microcomputer-based
palaecomagnetic database for Fennoscandia now being compiled.

Introduction

Palaeomagnetic data provide important tectonic
information, and one of the most successful appli-
cations of palaecomagnetism has been the de-
termination of the relative positions of continents
during Mesozoic times (e.g., Smith et al., 1980). In
the early 1980s, palaeomagnetic data were also
used to calculate the movements of the Pre-
cambrian shields during Proterozoic times (e.g.,
Irving and McGlynn, 1981; Pesonen and Neu-
vonen, 1981). More recently much attention has
been paid to the use of palacomagnetic techniques
to measure the past movements of the cratons
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before they were amalgamated to form the pre-
sent-day shields (e.g.. Irving et al., 1984; Pesonen.
1987b). These studies have improved our under-
standing of the tectonic evolution of the orogenic
belts between the joined cratons (e.g., Van der
Voo and Channel, 1980).

The palaeomagnetic technique in these studies
is based on a comparison of the apparent polar
wander paths (APWPs) of source blocks (either
microplates, nappes, cratonic blocks or entire con-
tinents) at successive time intervals: differences
between APWPs indicate relative movements be-
tween blocks (see Irving and McGlynn, 1981 and
Pesonen and Neuvonen, 1981). The basic require-
ment for these comparisons is consensus among
palacomagnetists in constructing the APWPs. A
literature review, however, demonstrates that this
is often not the case. For example, three different
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APWPs have been proposed for Fennoscandia
during the Middle Proterozoic (Poorter, 1981:
Pesonen and Neuvonen, 1981: Piper. 1982), result-
ing in contrasting tectonic and kinematic interpre-
tations for the evolution of this shield during
Proterozoic times. There are two reasons for these
differences: (i) discrepancies exist in the palaeo-
magnetic data and literature sources used by the
various authors, and (ii) the criteria used to select
reliable data for building the APWPs vary.

The problems mentioned above can be resolved
by establishing a database of palaeomagnetic re-
sults in which each pole has a reliability grade
{e.g.. Briden and Duff, 1981; Halls and Pesonen,
1982: Roy, 1983). The purpose of this paper is to
provide a complete catalogue (Table 2) of all
published palaeomagnetic directions and poles
from Fennoscandia (i.e., since 1957 when mag-
netic cleaning methods were developed), and to
classify them using objective reliability criteria. In
contrast to previous catalogues of Fennoscandian
palaeomagnetic data (e.g., Piper, 1580a; Pesonen
and Neuvonen, 1981). this one lists the data
according to their tectonomagmatic source blocks
or age provinces. This procedure allows any move-
ments between cratons, tectonic blocks or micro-
plates to be studied with palaeomagnetic tech-
niques in much the same way as the relative
movements between continents are studied.

The paper also seeks to compile the data into a
modern, microcomputer-based data bank (see
Pesonen and Torsvik, 1990), from which workers
can easily and rapidly retrieve data for the appli-
cations they are interested in. The applications of
these data vary. For example, some workers might
be interested in tectonic applications of
palacomagnetism as outlined above (e.g., Pesonen
et al., 1989), while others might use the data to
study the behaviour of the Earth’s magnetic field
in the past {e.g., Nevanlinna and Pesonen, 1983).
This paper aims at presenting the data in a read-
able table format following the method of Irving
and McElhinny (e.g., Irving and Hastie, 1975;
McElhinny and Cowley, 1978). This work, which
exemplifies Scandinavian co-operation, is related
to the European Geotraverse Project (EGT) and is
a product of the Palacomagnetic Working Group
established at the Second EGT Study Centre held
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in 1986 in Espoo (Finland) (e.g.. see Hoffman.
1986. Pesonen, 1987a, and Pesonen et al., 1989)

Sources of data

The primary source of data was the first com-
puter catalogue of palaecomagnetic directions and
poles from Fennoscandia published by Lihde and
Pesonen (1985) and stored in the VAX-780 com-
puter of the Geological Survey of Finland. How-
ever, this catalogue had several drawbacks. First, a
thorough review of the literature revealed that
about 20% of the data were not included. Second,
the grading scheme of the palaeomagnetic poles
used by Lidhde and Pesonen was not rigorous
enough (e.g., see Pesonen et al., 1989). Third. the
data were not always organized according to
tectonomagmatic block or geological period.

In the present study, we first examined all the
available publications dealing with palaeomagnetic
and radiometric age data on Fennoscandia, re-
stricting the survey, however, to the period during
which magnetic cleaning methods have been in
use (i.e., only post-1957 data are used); the un-
cleaned data from before 1957 are considered
unreliable. The Lahde--Pesonen catalogue was then
critically reviewed and updated with new data.

Other very useful data sources for this work
were the palaeopole catalogues of Irving and Mec-
Elhinny and their co-workers (e.g.. Irving and
Hastie, 1975; McElhinny and Cowley. 1978). The
data from the Soviet part of the Fennoscandian
Shield were extracted from catalogues published
by Khramov (see McElhinny et al.. 1977).

Recalculations

In many cases the palaeomagnetic directions,
pole positions and statistical parameters had to be
recalculated because they were not listed in the
original papers, there were obvious errors in the
original data or the data were presented in a
format different from that preferred in this cata-
logue. Owing to these recalculations, our numeri-
cal data may occasionally differ from those given
in the original papers. However, apart from a few
instances these differences are small. Lihde and
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Pesonen (1985) developed a software package to
perform the necessary recalculations, and to dou-
ble-check the results given in the original publica-
tions. For example, in some instances (e.g., entry
Q05-005, Lie et al., 1969) the authors use the
Fisher radius R for the mean direction in prefer-
ence to the 95% confidence circle (a95) used in
this paper. Similarly, in a few instances (e.g., entry
G02-008, Larson and Magnusson, 1976), the pole
position is stated without the semi-axes (dp, dm)
of the confidence oval. These can easily be calcu-
lated provided the required parameters (i.e., a95
and inclination of remanence) are given in the
original papers. Further, about 10% of the papers
do not report the latitude and longitude of the
sampling site (e.g., Q03-005, Rother et al., 1987).
These were calculated from the given palaeomag-
netic direction (D, I') and pole position (PLAT,

PLON) using the numerical method of Lihde and
Pesonen (1985). Users of this catalogue should
remember that there is always a possibility of new
errors arising from recalculations. We are confi-
dent, however, that the double-checking method
has minimized the number of such errors.

Source blocks

Figure 1 shows the block division of Fennos-
candia used for the Precambrian palaeomagnetic
data (Pesonen et al., 1989). There are 23
tectonomagmatic blocks or provinces. The divi-
sion is primarily based on published geochrono-
logical, tectonic, structural and geophysical maps
of Fennoscandia (e.g., Simonen, 1980: Eriksson
and Henkel, 1983; Gorbunov et al., 1985; Gal,
1986: Gorbatschev and Gaal, 1987). Block names
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Fig. 1. The tectonomagmatic block division of Fennoscandia. The numbers and block names are in Table 1. Block 16 refers to the
Béngfjillet inlier and is marked here only approximately (without boundaries). See text and Pesonen et al. (1989).



1~

and the corresponding database codes (block
“keys”) are listed in Table 1 and follow the
nomenclature used by Bylund and Pesonen (1987)
and Pesonen et al. (1989).

The catalogue itself is in Table 2, where each
palaeomagnetic resuit yielding a palaeomagnetic
pole is listed as a separate entry (i.e.. one line).
Each entry is assigned to a source area (block,
magmatic province, geological period and so on)
listed in Table 1. Note that the block division in
Fig. 1 is not always unique with respect to the age
of crystallization of the rocks or with respect to
the age of magnetization. For example, “palaeo-
magnetically” the Sveconorwegian Province is
considered Late Precambrian (ca. 1100-850 Ma)
because the majority of the palacomagnetic and
isotopic data show a Sveconorwegian resetting
between 1100 and 850 Ma B.P., even though the
crystallization age of these rocks may be much
older (ca. 1500-1600 Ma; see Bylund and Peso-
nen. 1987). Thus, the poles are sometimes listed by
age of the source province and sometimes by the
estimated age of the magnetization (e.g., the Sve-
conorwegian data). In numerous cases the magne-
tization age is considerably younger than the ra-
diometric age (e.g., entry S03-013, Elming, 1985).
This is a fundamental problem in palaeomagnetic
databases, and it is therefore recommended that
the catalogue be used with caution. It is vital
always to study the results and interpretations of
palaeomagnetic, radiometric and structural data
as they appear in the orginal papers. For this
reason, each entry is provided with an “abstract”
(Appendix) giving the relevant background for the
final interpretation of the magnetization ages and
reliablility grades.

Owing to the scarcity of data, rocks younger
than ca. 670 Ma are listed by geological period.
There are ten such periods in the Late Pre-
cambrian—Phanerozoic time interval (Table 1). The
Quaternary data are omitted from the catalogue:
they will be compiled separately together with
archaeomagnetic and lake sediment data. The ob-
servation that the magnetization age and the crys-
tallization or diagenetic age of the rock may differ
also applies in particular to the Phanerozoic data.
This is often the case when the primary age of the
rocks is unknown, but there are good geological
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reasons to believe that the magnetization age 1s
reasonably well established (e.g., entry Q09-004.
Loévlie and Mitchell, 1982).

Explanation to the columns in the catalogue

The main headings in the catalogue (Table 2)
(e.g., the Karelian Craton) indicate the block
names (from Archaean to Late Precambrian) or
geological periods (from Late Precambrian/ Cam-
brian to Tertiary). Each block also has a number
between slashes (e.g., block /1/, see Table 1) and
a letter code (e.g.. AO1), which will be used as
“keys” in the database (Pesonen and Torsvik,
1990).

Column I: No

Each entry starts with an index number consist-
ing of seven digits: the first three digits indicate
the block (or province) code used in the database
(e.g., A01) and the last three the entry number
within the block or age group under consideration.

Column 2: Rock unit and / or component, country

This column gives the name of the rock unit
and the remanence component. Country codes are
given next, with the following abreviations: B =
Bornholm (Denmark), F = Finland, ¥z = Norway,
S = Sweden and U = Soviet Union.

Columns 3 and 4: LAT, LON

These colums give the geographic latitude (°N)
and longitude (°E) of the sampling site. These
data were often absent from the original publica-
tions. They were therefore calculated from the
pole position (PLAT, PLON) and remanent mag-
netization direction (D, [) using the numerical
method of Lihde and Pesonen (1985), assuming a
geocentric axial dipole field (Irving, 1964, p.43).

Column 5: B/N /n

This column gives the number of studies or
sites (B), the total number of samples (/N ) and the
total number of specimens (n). An asterisk (*) in
front of one of these numbers indicates the
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hierarchical level used in the statistical calcula-
tions of the Fisher parameters (see following col-
umns; Fisher, 1953; Irving, 1964, p. 53).

Column 6: p

This column indicates the palaeomagnetic
polarity (p) of the remanent magnetization. We
have used the same definition for polarity as
Pesonen and Neuvonen (1981), where N = normal
polarity, R = reversed polarity, and C is the com-
bined mean of these two polarity groups if both
groups are present. If there is a significant (10°)
difference in palaecomagnetic directions between
the two polarities, the combined mean was not
calculated. Note also that whenever the two polar-
ities are listed together, the data from the original
tables, and sometimes even from the figures (e.g..
entries B03-002 and 003), were re-sorted into two
polarities. The concept of “mixed polarity” (M) is
generally avoided in this catalogue. However, in
deformed sediments individual specimens some-
times reveal the two polarities superimposed dur-
ing demagnetization. Separation into two discrete
polarity groups is then difficult. In such instances,
the data are listed as M polarity (e.g., entry QO5-
002; Torsvik et al., 1987), and the mean direction
and pole given refer to the dominant polarity.

Column 7 and 8: D and 1

These columns give the declination (D) and
inclination (/) of the natural remanent magnetiza-
tion (NRM) after cleaning and after multicompo-
nent analysis (if carried out).

Column 9: a95
a95 is the 95% confidence circle for the mean
direction (Fisher, 1953). If the number of data ( B,

N or n) 1s less than three, a95 i1s shown in
parentheses.

Column 10: k

This column gives the precision parameter k
(Fisher, 1953) and was calculated only when data

on more than two sites (or samples/specimens)
were available.

Column 11: age

This column gives either the radiometric age,
radiometric age interval or the estimated age of
the rock or remanent magnetization. The error
bars refer to the 2o level, and in most instances
the ages were recalculated with the revised decay
constants given by Steiger and Jager (1977). We
stress that it is often impossible to quo:e a single
value for the age of remanent magnetization: the
data merely provide some clues to the age of
remanence acquisition. The abstracts fill in some
of the background important for the age values
used, but the reader is always advised to study the
original sources of the isotope data.

Column 12: m

This column gives the radiometric dating
method. The following abbreviations are used:
a = geological age (stratigraphic or cross-cutting
evidence), b = fission track, ¢ = “Ar-*Ar, d= K-
Ar, e = Rb-Sr (mineral isochron), f= Rb-Sr
(whole rock), g=U-Pb, #=Sm-Nd. i=Pb-Th
and j= Pb-Pb.

Any supplementary minerals that have been
used (e.g., biotite (bi), feldspar ( fp), hornblende
(hb), pyroxene ( px), sphene (sp), muscovite (mv),
zircon (zr), apatite (ap) and baddeleyite (bd )) are
mentioned in the catalogue or in the abstracts.

Column 13: PLAT, PLON

This column gives the palaeomagnetic pole
position (°N, °E) as calculated from tke mean D,
I by assuming an axial geocentric dipole field
(Irving, 1964, p.43). The quoted palacomagnetic
pole does not always agree with the quoted direc-
tion, in which case the error is either in the mean
direction, the calculated pole or the given site
coordinates. These are all taken into consideration
in the abstracts, and the entry is assigned a lower
reliability than it would normally receive.
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Column 14: dp, dm

This column gives the semi-axes for the 95%
confidence oval of the pole (in degrees).

Column 15: (A95)

A is the 95% confidence circle of the pole when
the calculation is based on site mean poles rather
than site mean directions (see Irving, 1964, p. 70)

Column 16: ¢

This column gives the method of demagnetiza-
tion, where: a = alternating field (a.f.), t = thermal
and ¢ = chemical.

Column 17: g
This column gives the modified Briden-—Duff

(Briden and Duff, 1981; Pesonen et al., 1989)
reliability grade for the entry, ranging from A
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(most reliable) to D (least reliable). See also the
next section.

Column [8: Ref.

This column gives the key reference to the
source of the original palacomagnetic data. An
asterisk (*) indicates that a recalculation was made.
The key reference to the radiometric age is given
in the abstracts.

Modified Briden—Duff Grading

Each pole was graded into classes ranging from
A to D on a modified Briden and Duff (1981)
scale. The scheme is shown in Fig. 2 . This scheme
is not as rigorous as that used by Briden and Duff
themselves because only about 10% of the Fen-
noscandian poles satisfy the class A criteria, and
no more than about 30% the combined class 4-B
criteria. In our scheme we allocated the pole to the
B category if five or more samples (instead of ten

All paleaomagnetic data from Fennoscandia since 1957 and up to 1988, assessed from source references

Some recalculations performed by present authors

l YES

1 Pole estabhshed by sufficient demagnetization of rocks using any combination
of thermal, af or chemical demagnetization; either NRM is a single
stable component,or, If multicomponent, separate components have been NO

distinquished

—# nDu pole

2 Expenimental resuits (pataeomagnetic, rock magnetic, opaque petrology etc)

fully documented

l YES

Sutficiently large number of samples (> 5}
Moderate 10 high precision (k 2 8)

Rock umit age known to within a period or era
Tectonic studies performed

l vES

1 Age of magnenzation established
2 Author assigns tull reliability to pole

l YES

uAn pole

& N o=

NO
——— 'C" pole

NO
——Sp "B pole

Fig. 2. The modified Briden-Duff grading scheme for the palacomagnetic poles (see Briden and Duff (1981) and Pesonen et al.
(1989)). Each pole has been ranked with this scheme by answering “yes” or “no” to the questions starting from the top and moving
to the bottom.
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as used by Briden and Duff) were available, as
there often are in Fennoscandian studies. Simi-
larly, a pole falls into the B category (but not C)
if its Fisherian precision parameter k is higher
than 8 (Briden and Duff used k > 10). We admit
that there is no truly objective method of grading
the poles, but we feel that our method is ap-
propriate and adequate for the present purpose. In
assigning the grade we also emphasize the way in
which the original authors assessed their own data.
Problems were frequently encountered when re-
calculating data from original tables, and occa-
sionally even when extracting them from figures
(e.g.. entries Q09-002 and 003; Storetvedt et al,,
1978). However, the recalculations were necessary
in order to have all the published palaeomagnetic
results in a consistent format to permit further
studies of the data (e.g., Pesonen et al., 1989).

Polarity definitions

In this cataloque we have used the polarity
definitions of Pesonen and Neuvonen (1981). Be-
cause of the considerable gaps in the Precambrian
APWP, the definition of “true” polarity is am-
biguous. The polarity is normal (N ) if the north-
seeking paleomagnetic direction yields a pole in
the Pacific or in the Canadian Arctic. Otherwise
the polarity is reversed (R ). This is a sound defini-
tion of polarity for the Phanerozoic data because
the APWP migrates from the Pacific area to the
present Magnetic North Pole in the Arctic without
big jumps. The only exception in choosing the
polarity i1s the Late Precambrian/Cambrian pole,
because there is a large gap in the APWP between
this pole and the Ordovician pole, and the polarity
has not been well established (see discussion in
Pesonen et al., 1989).

Note also that some workers (e.g., Abrahamsen,
1977: Irving and McGlynn, 1981; Poorter, 1981;
Piper. 1987) have used polarity definitions which
are different from those applied in this paper.

Polarity asymmetry
Because one of the main applications of data

catalogues is to study whether the N data differ
from the R data (polarity asymmetry), we decided

to compute the mean palacomagnetic directions
for the two polarities separately. This was not
always possible, however, owing to lack of data in
the original papers. If the difference in mean
directions is considerable (say, 10°) we did not
calculate the combined mean direction but instead
give the two different means in order not to lose
the information on the polarity asymmretry (e.g.
Pesonen and Neuvonen, 1981). In some cases the
N and R data had to be digitized from original
figures (e.g., entries S02-017 and S02-018; Fridh,
1979) to obtain the two mean directions.

Towards a palaecomagnetic database

The catalogue presented in this paper forms the
core source of data for the microcomputer-based
palacomagnetic database now under ccnstruction
(e.g., Torsvik, 1986, 1987; Pesonen and Torsvik,
1990; Torsvik et al., 1990).
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Appendix
Karelian Craton /1/ AO1, Archaean
A01-001 Varpaisyirvr quartz diorite, F(A)

Age: 2680+ 3 Ma, U-Pb (Zr) on quartz-dioritic pegmatoid
(Paavola, 1985).

An Archaean basement unit cut by Nilsid diabase dykes 1
(see entry AO1-006). Located at the SW border of the Karelian
Craton (block 1) in Finland. Used as key pole for the begin-
ning of the APWP of the Fennoscandian Shield by Pesonen
and Neuvonen (1981), Bylund and Pesonen (1987) and Pesonen
et al. (1989).

Ref: Neuvonen et al. (1981).
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401-002 Nilsid tonahtic dvkes. F(B)

Age: 1830-1860 Ma (U-Pb, Zr; Huhma, 1981).

Tonalitic dykes exposed within the Karelian Craton (block
1) are shghtly older than or coeval with the Svecokarelian
Haukivesi lamprophyres in the Raahe-Ladoga Belt (entry
SO1-009).

Ref: Neuvonen et al. (1981).

A01-003 Lisalmi gabbro - diorites, F(B)

Age: ca. 2160 Ma (Paavola, pers. commun., 1984).

No observations that these gabbro-dioritic intrusions
(Kauppinen, 1973) are cut by the lisalmi diabase dykes (next
entry A01-004). Large scatter in direction.

Ref: Neuvonen et al. (1981).

A01-004 Lisalmu diabase dykes, F(C)

Age: ca. 2160 Ma, geological evidence (see A01-003).

Only three samples from each site studied. The palacopole
lies close to the other Jatuhan (2100 Ma) poles.

Ref: Neuvonen et al. (1981); see also Bylund and Pesonen
(1987).

AO01-005 Niisii diabase dykes 11, F(C)

Age: FEither Jatulian (ca. 2160 Ma) or Svecokarelian (ca.
1800 Ma) (Paavola, pers. commun., 1984; see also Pesonen,
1987b).

Since the dykes are metamorphosed, the direction of NRM
probably represents a Svecokarelian overprint at ca. 1800 Ma.
Two dykes studied.

Ref: Neuvonen et al. (1981); see also Bylund and Pesonen
(1987).

AOQI-006 Nilsii diabase dykes I, F(B)

Age: ca. 2160 Ma (Vaasjoki, pers. commun., 1986).

These enstatite-augite dykes appear fresh and less altered
than the Nilsii dykes II (entry A01-005). They are therefore
likely to be of Jatulian (ca. 2160 Ma) age (Paavola, pers.
commun., 1984). A positive baked contact test on the Nilsii
quartz-diorite (A01-001) suggests that these dykes have pre-
served a primary NRM direction. However, the palacomagnetic
pole position is anomalous and implies a magnetization age of
about 1700 Ma. Pesonen (1987b) suggests that the anomalous
pole could be related to block rotations in the Nilsid area as
evident from changes in dyke orientation in the area (Paavola,
1985).

Ref: Neuvonen et al. (1981); Paavola (1985); Pesonen
(1987).
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Central Lapland block /2/ JO1. Lapponian

JO1-001 Kuusamo dykes and greenstones, F(B)

Age: ca. 2160 Ma (U-Pb and K-Ar on sphene; Sakko.
1971, Silvennoinen, 1985).

These Lapponian (Jatulian) sequences of basaltic—-sedimen-
tary rocks act as the basal cover of the 2.7 Ga old Archaean
basement. The sequence 1s composed of dykes, sills, effusive
basaltic rocks (greenstones) and sediments (quartzites). The
basalts are spilitized, and the dykes are mostly albitic in
composition. The tilt test is positive and thus the pole position.
located on the “Jatuhan APW loop” of Lihde and Pesonen
(1985), is probably primary.

Ref: Neuvonen (1975); see also Lihde and Pesonen (1985)
and Bylund and Pesonen (1987).

Inlier in Central Karelia /1, 3/ J02, Jatulian-Svecofennian

J02-00! Taivalkoski - Syéte gabbro, F(C)

Age: 2440+ 34 Ma (U-Pb, Zr; Kouvo, 1977).

Although the crystallization age of the gabbro s well
established at about 2440 Ma, there are inconsistencies in the
isotopic data at ca. 1900 Ma, suggesting a resetting of the Zr
age during the Svecofennian orogeny (see Huhma, 1984;
Mertanen et al, 1987). This intrusion is one of the Early
Proterozoic layered intrusions in northern Finland, Sweden
and the USSR. Palacomagnetic data were obtained without
multicomponent analysis of the NRM. This NRM direction
most likely represents a Svecokarelian overprint direction, as
suggested by more recent palaecomagnetic and age data, and by
a negative tilt test for this component (Mertanen et al., 1987).

Ref: Neuvonen (1975).

J02-002 Hyypii metadiabases, F(C)

Age: 2200-2100 Ma (K-Ar; Sakko, 1971).

Two vertical dykes studied. The NRM directions show
large scatter, possibly suggesting an overprint due to the Earth’s
present magnetic field (PEF) (the dykes are much altered).

Ref: Neuvonen (1975).

J02-003 Eno metadiabases, F(C)

Age: No age data available, but the palaeomagnetic pole
implies a Jatulian age (ca. 2100 Ma) for these dykes. A Jatulian
age is also possible from field evidence.

Three vertical dykes studied. The NRM directions after a.f.
cleaning are highly scattered and may be contaminated by the
PEF.

Ref: Neuvonen (1975).
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J02-004 mean of metadiabases, F(B)

Age: See J02-002 and J02-003; mean of entries J02-002 and
003.
Ref: Neuvonen (1975): Lihde and Pesonen (1985).

J02-005 Vazhinka - Pukhta, upper reversed polarity, U(C)

Age: ca. 1850-1950 Ma (Pb-Th and K-Ar data, together
with stratigraphic evidence; Katseblin (1968a,b).

Thermal demagnetization experiments have venfied the
existence of successive reversals in the Vazhinka-Pukhta se-
quence. Only three samples studied from the upper sequence
(R polarity). Results probably corrected for tilt.

Ref- Katseblin (1968a.b); Liahde and Pesonen (1985).

J02-006 Vazhinka - Pukhta, uppermost normal polarity, U(C)

Age: See J02-005. Only four samples studied. Results prob-
ably corrected for tilt.
Ref: Katseblin (1968a.b); Lihde and Pesonen (1985).

J02-007 Vazhinka - Pukhta upper normal polarity, U(D)

Age: See J02-005. Number of sites and samples not given.
Ref: Katseblin (1968a.,b). Lihde and Pesonen (1985).

J02-008 Vazhinka - Pukhta, lower normal polarity, U(D)

Age: See J02-005. Number of sites and samples not given.
Ref: Katseblin (1968a.b); Lihde and Pesonen (1985).

J02-009 mean Vazhinka— Pukhta, normal polarity, U(C)

Age: See J02-006. Mean of entries J02-006 to 008.

Data are probably tilt corrected. A baked contact test
against a diabase sill (J02-011) was inconclusive. The
palacomagnetic direction suggests a Jatulian—Svecokarelian age
of magnetization

Ref: Katseblin (1968a.b); Lihde and Pesonen (1985).

J02-010 Shoksha sediments, U(B)

Age: 1850-1950 Ma (Katseblin, 1968a,b).

These sediments are stratigraphically below the Vazhinka—
Pukhta sediments. Data probably corrected for tilt.

Ref: Katseblin (1968a,b); Lihde and Pesonen (1985).

J02-011 Onega— Rybreka sill, U(B)

Age: Estimated age 1600-1800 Ma (McElhinny and Cow-
ley, 1977). Data from the Khramov catalogue (McElhinny and
Cowley, 1977) are probably the same as those reported in
Katseblin (1968a), i.e. from a sill intruding and baking the

Vazhinka—Pukhta sediments (see J02-009). Inconclusive baked
contact test: the baked sediment direction differs shghtly from
that of the sill. Compare with J02-012.

Ref: Katseblin (1968a); McElhinny et al. (1977).

J02-012 Rybreka baked sediments, U(D)

Age: See J02-009 and J02-011.

The direction of the baked sediments differ by about 20°
from the baking sill (J02-011) and from the unbaked sediments
(JO2-009).

Ref Katseblin (1968a,b). Lihde and Pesonen (1985).

Inlier in Central North Karelia /4/ J03, Svecofennian

J03-001 Northern Karelia sandstone, U(C)

Age: 1610-1870 Ma (McElhunny et al., 1977)
Ref: McElhinny et al (1977)

J03-002 Central Karelia sandstone (I), U(C)

Age: No age data, but this sandstone unit may correlate
with entry J03-001.
Ref: McElhinny et al. (1977)

J03-003 Central Karelia sandstone (11), U(C)

Age: 1610-1870 Ma (see J03-002). See entry J03-002.
Ref: McElhinny et al. (1977).

J03-004 mean Central Karela sandstones, U(C)

Age: 1610-1870 Ma (see J03-003). Mean of entries J03-002
to 003
Ref: McElhinny et al. (1977).

J03-005 Central Kareha dykes, U(B)

Age: 1610-1870 Ma (estimated) (McElhinny et al. 1977).
Ref: McElhinny et al. (1977).

Lapland Granulite Belt /5 / E01, Late Archaean--Svecofennian

E01-001 Akwdrvi quartz-diorite, F(B)

Age: 1900-1925 Ma (U-Pb, Zr; Merildinen, 1976)

The NRM probably reflects uplift and cooling of the
Svecokarelian orogeny affecting the Granulite Belt in northern
Finland. Detailed thermal demagnetization studies reveal other,
but less common, magnetization components.

Ref: Pesonen and Neuvonen (1981): Pesonen (in prep.).
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E01-002 Akwdrvi pyroxene granulite (N), F(D)

Age: No age data, but these rocks are the same as those 1n
entry E01-001.

Only one sample measured. NRM direction (after a.f. de-
magnetization) consistent with that of E01-001.

Ref: Papunen et al. (1977).

£01-003 Akujdrv: pyroxene granulite (R), F(D)

Age: No age data (see E01-002).

Only two samples measured, but the NRM (after a.f. clean-
mng) suggests reversed polarity (compare with E01-001 and
E01-002).

Ref: Papunen et al. (1977).

EQ1-004 Menesyiruv granulites, F(D).

Age: No age data.

On the basis of palaeomagnetic data, Pesonen et al. (1989)
argue that the Menesjdrvi granulites represent a slightly deeper
crustal level, and hence a slightly younger NRM, than the
Akuwjdrvi granulites within the Granulite Belt.

Ref: Papunen et al. (1977); Pesonen et al. (1989).

E01-005 Laanila diabase dykes, F(B)

Age: 998 4+ 80 Ma, Sm—Nd (Pesonen et al., 1986).

This dyke swarm is a manifestation of widespread Late
Precambrian (Sveconorwegian) igneous activity in northern
Fennoscandia. Three dykes trending NNE en-échelon were
studied. The swarm is associated with a distinct negative
aeromagnetic anomaly. Positive baked contact test. Rock mag-
netic (hysteresis) studies performed. Pole position suggests a
Sveconorwegian age for the NRM with, however, a slight
departure from the Sveconorwegian APW path, which led
Pesonen (1987) to propose a microcontinental model for the
evolution of the Sveconorwegian Province during the 1.2-0.9
Ga period.

Ref: Pesonen et al. (1986); Pesonen (1987b); Pesonen et al.
(1989).

Rashe-Ladoga block /6/ S01, Svecofennian
S01-001 Ylivieska gabbro (1), F(C)

Age: 1884 Ma (U-Pb, Zr; Helovuori, 1979).

A synorogenic Svecofennian gabbro within the Raahe-
Ladoga Belt.

Ref: Puranen (1960); see also Lihde and Pesonen (198S5).
S01-002 Ylivieska gabbro (2), F(B)

Age: 1884 Ma (see S01-001).

According to Pesonen and Stigzelius (1972), the NRM
(after a.f. demagnetization) is synorogenic to late orogenic

T PESONEN B AL

(Svecofenmian). According to Mutanen (pers. commun . 1974y,
the gabbro is layered and yields a negative tilt test. suggesting
that the NRM postdates the structural tilung. High-field a.f.
demagnetization data often reveal evidence of supenmposed
components (see also entry S03-002; Elming, 1985) which have
not been 1solated.

Ref: Sugzelius (1970); Pesonen and Stigzehus (1972):
Pesonen and Neuvonen (1981).

S01-003 Pohyanmaa gabbro— diorites, F(B)

Age: 1884 Ma (see S01-001)

According to Pesonen and Stigzelius (1972), these rocks
record the same synorogenic to late orogenic cooling as the
Ylivieska gabbro (entry S01-002). The diorites are magnetically
harder and more stable than the gabbros.

Ref: Pesonen and Stigzelius (1972).

S01-004 Kiuruves: diabase dykes, F(C)

Age: No age data.

From field evidence (Marttila, pers. commun., 1985) the
Kiuruvesi-Pielavesi diabase dykes cut the Pielavesi and other
synorogenic gabbros (see entry S01-010), but no baked contact
test has been made to determine whether the dykes record
primary intrusion NRM or synorogenic cooling NRM.

Ref: Neuvonen et al. (1981); Bylund and Pesonen (1987);
Pesonen (1987b); this work.

S§01-005 Kiuruves: gabbro - diorites, F(B)

Age: 1886 +5 Ma (U-Pb, Zr; Marttila, 1981).

These rocks are similar to the Rantasalmi diabases (see
$01-007). The Kiuruvesi hypersthene diorites appear older than
or coeval with the Kiuruvesi diabases (see S01-004).

Ref: Kauppinen (1973); Neuvonen et al. (1981).

S01-006 mean Kwuruves: intrusions, F(B)

Age: 1886+ 5 Ma (see S01-005).Combined data of S01-004
and 005.
Ref: see S01-005.

S$01-007 Rantasalmi diabase dyke, F(C)

Age: No age data.

Cross-cutting relationships suggest that these dykes are
slightly older than the granodiorites and the nearby Haukivesi
lamprophyres (S01-009) but younger than the Haukivesi
quartzdiorites (S01-008). Estimated age ca. 1840-1880 Ma. The
dykes trend NNE and are altered and cut by later faults.
Palacomagnetic data suggest that the dykes are coeval with the
Iisalmi dykes (A01-004).

Ref: Neuvonen et al. (1981); Pesonen (1987).
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S01-008 Haukwes: quartz diorite, F(D)

Age: No age data. Estimated age ca. 1880 Ma (Neuvonen
et al., 1981).

These hypersthene quartz-diorites are slightly older than or
coeval with the neighbouring Rantasalmi diabase dykes (see
S01-007).

Ref- Neuvonen et al. (1981).

S01-009 Haukwest lamprophyres, F(A4)

Age: 1837-1840 Ma (U-Pb, Zr, whole rock/ap; Huhma,
1981, Neuvonen et al.,1981).

Geological data suggest that these lamprophyres are
younger than the Rantasalmi diabases (S01-007) and the
Haukives: quartzdiorites (S01-008). The lamprophyres trend
roughly N-S and are generally less than 2 m in width. They
are often porphyntic and very fine grammed and presumably
represent shallow crystalhzation depths.

Ref Kauppinen (1973). Neuvonen et al. (1981); Lauk-
kanen (1987).

S01-010 Pielaves: gabbro, F(B)

Age: 1892+14 Ma (U-Pb, Zr; Helovuon, 1979; Aho.
1979).

This gabbro probably represent the same synorogenic
(Svecofennian) intrusion pulse as the Pohjanmaa gabbros
within the Raahe-Ladoga Belt. According to Marttila (pers.
commun.. 1985) this gabbro 1s cut by diabase dykes (entry
S01-004).

Ref: Pesonen and Neuvonen (1981).

Central Sweden—south Finland block /7/ S02, Svecofennian
$02-001 Seth gabbro anorthosites, F(D}

Age Estimated age ca. 1850 Ma (Lihde and Pesonen,
1985).

NRM very unstable and directions scattered.

Ref: Johnson (1979); Lahde and Pesonen (1985).

802-002 Serlr amphubolites, (D)

Age: Esumated age ca. 1850 Ma (Ldhde and Pesonen,
1985).

Very unstable.

Ref: Johnson (1979); Lihde and Pesonen (1985).

S$02-003 Ava nugmatites, F{D)

Age: Estimated age ca. 1850 Ma (Lahde and Pesonen,
1985).

The two samples studied show large scatter.

Ref: Johnson (1979); Lihde and Pesonen (1985).

S02-004 Ava gramtes, F(D)

Age: Estimated age 1800-1850 Ma (Johnson, 1979; Lihde
and Pesonen,1985).
Ref: Johnson (1979); Lahde and Pesonen (1985).

S02-005 Ava granites, F{D}

Age: No age data.

Only one sample studied yielding a Subjotmare N direction.
See also S02-004.

Ref: Neuvonen (1970); this work.

S02-006 Ava lamprophyres, F(C)

Age: No age data.

The lamphrophyres intrude the Ava Ring Formation (Ava
granute, S02-004 and 005). Remanence directions resemble the
intermediate NRM direction recorded in many Subjotnian
dykes (Pesonen and Suomunen, in prep.***).

Ref: Johnson (1979): Lihde and Pesonen (1935)

S02-007 Ava amphibolites, F{D)

Age: Estimated age ca. 1850 Ma (Johnson, 1979)

Only two samples measured, but the direction 1s a typical
Subjotnian R polarnty (cf. entry B02-006), suggesting remagne-
tization at about 1600 Ma.

Ref: Johnson (1979); thus work

$02-008 Ava monzomtes. F(C)

Age: 1600-1830 Ma (U-Pb, Zr and geological evidence;
Kouvo, pers commun., 1981)

Directions scattered, but yield roughly a Subjotmian N
polanty pole; could be due to remagnetization

Ref: Johnson (1979); Neuvonen (1970}, Lihde and Pesonen
(1985).

S02-009 Ava monzonutes, F(C, )

Age: 1670-1830 Ma (U-Pb, Zr; Neuvonen, 1970).

Directions scattered, but they plot close to Subjotnian N
data (e.g., entry B02-005). See also entry SO2-008.

Ref: Neuvonen (1970).

S$02-010 Foglo granodiorite, F(D)

Age: ca. 1890 Ma (U-Pb. Zr: Johnson. 1979; Suomunen,
1987).

Only two samples studied yielding a Subjotman R direc-
tion, suggesting remagnetization at around 1600 Ma.

Ref: Johnson (1979): this work.
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S02-011 Foglé gabbro, F(D)

Age: Estimated age 1800 Ma (Johnson, 1979).

Only four samples studied yielding a Subjotnian N direc-
tion, suggesting remagnetization at around 1600 Ma

Ref: Johnson (1979); Lihde and Pesonen (1985).

S$02-012 Rddmansé gabbro, S(B)

Age: ca. 1750 Ma (Rb-Sr; Welin, 1966); ca. 1475-1750 Ma
on the basis of Piper’s (1980a) interpretation of palacomagnetic
results

The gabbro ntrudes Svecofenman granites and gneisses.
The NRM resides in Ti-poor magnetite. Demagnetization (both
a.f. and thermal) reveals stable end points.

Ref: Piper (1980a).

S$02-013 Radmansé dyke, S(C)

Age: 1475-1750 Ma (this dyke cuts the gabbro of entry
S02-012). The NRM direction differs significantly from that of
the gabbro and is of opposite (reversed) polarity.

Ref: Piper (1980a); Bylund and Pesonen (1987).

S$02-014 Uppsala metabasute dykes, S(B)

Age: No age data.
NRM is of N polarity; cf. entry S02-013.
Ref: Piper (1980a).

S02-015 Almunge metabasite dykes, S(C)

Age: Probably ca. 1570 Ma (Kresten et al., 1977).

The NRM is of R polarity (see also SO2-013) and may be a
remagnetization due to the nearby Almunge alkaline rocks,
which are dated at 1570 Ma (Kresten et al.. 1977).

Ref: Piper (1980a).

8§02-016 Bo diorite, S(B)

Age: from palacomagnetic evidence, Piper (1980a) suggests
an age of 1740-1880 Ma.

Although located close to the Hilleforsnds dyke (B03-014,
age ca. 1550 Ma), it does not seen to have been affected by the
intrusion of this dyke. Instead, a Svecofennian direction is
preserved. However, two haematite-bearing samples show a
Sveconorwegian overprint (with an estimated direction of D =
290°, I = —35°), which is very close to the hb component of
the Hilleforsnas dyke (B03-015) and to the direction obtained
from the nearby Bo dyke (P01-014) of Sveconorwegian age.

Ref: Piper (1980a); this work.

Pl Phses opNoy Lot
8$02-017 Nordingra Ornskoldsvik dvkes (R). StBy

Age: 1850+ 130 Ma (Rb-Sr. Fridh, 1979).

Reversed polarity dykes.

Ref: Fridh (1979); see also Bylund and Pesonen (1987) and
this work.

$02-018 Nordingré Ornskéldsvtk dvkes (N). S(C)

Age: See SO2-017

Normal polarity dykes. Note that the reversal in this dyke
swarm is very close to 180°.

Ref: Fridh (1979); see also Bylund and Pesonen (1987) and
this work.

S02-019 Ornskoldsvik dykes (C), S(B)

Age: 1850+ 130 Ma (see SO2-017; Fridh, 1979). Combined
mean of SO2-017 to SO2-018.
Ref: Fridh (1979); Bylund and Pesonen (1987).

S02-020 Hdime dolerites, F(D)

Age: 15501800 Ma (U-Pb, Zr; Laitakari, 1969).

The NRM is very soft and attributed to PEF contamina-
tron. Several dyke swarms of different ages are present.

Ref: Neuvonen (1967); Palmu (1982).

8$02-021 Keuruu N Dykes, F(A)

Age: ca. 1880 Ma (U-Pb, Zr; Kouvo, pers. commun., 1981;
Pesonen and Neuvonen, 1981).

The Keuruu dyke swarm strikes N315E with a subvertical
dip. The width varies from a few centimetres to 100 m. Chilled
margins are visible against Svecofennian granodiorite and gab-
bro. The texture is ophitic and the grain size is fine. The
intrusion NRM was established with detailed demagnetization
and a positive baked contact test. Demagnetization data, how-
ever, also occasionally reveal an intermediate component (i.e,
a direction between N and R).

Ref: Pesonen and Neuvonen‘(1981); Palmu (1982); Pesonen
(1n prep.).

S$02-022 Keuruu R dykes, F(B).

Age: See SO2-021.

A group of R polarity dykes. Note the reversal asymmetry
with SO2-021. Positive baked contact test. The R direction is
very close to that of SO2-013 (R&dmans6é dyke, R polarity)
and SO2-015 (Almunge dykes, R polarity; see also Bylund and
Pesonen, 1987).

Ref: Pesonen and Neuvonen (1981): Palmu (1982); Pesonen
(in prep.).
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8502-023 Keuruu R2 dvke, F(D)

Age: See SO2-022.

This may be one of the above Keuruu R dykes (entry
$02-022), but 1t is treated separately because the NRM direc-
tion 1s different (cf. SO2-022).

Ref. Lahde and Pesonen (1985); Pesonen (in prep.).

S$02-024 South Finland intrusions, F(B)

Age. Geological evidence suggests an age of around 1880
Ma (Neuvonen, 1974)

Site mean NRM data after a.f. demagnetization fairly
scattered, but record a typical Svecofennian N polarity direc-
tion

Ref- Grundstrom (1967); Neuvonen (1974).

8$02-025 Tammela intrusions, F(C)

Age: ca. 1880 Ma (see SO2-024).

Only af. demagnetization studies; the inelination is quite
steep compared with other synorogenic Svecofennian data (e.g..
entry SO2-024).

Ref: Grundstrom (1967); Neuvonen (1974).

S02-026 Mikkeli intrusions, F(C)

Age: ca 1880 Ma (see SO2-024).
Only a.f. demagnetization data.
Ref: Grundstrom (1967); Neuvonen (1974).

S02-027 Hywnkdd gabbro, F(B)

Age' 1875 Ma (U-Pb. Zr; Harme, 1978).

Based on a.f. demagnetization data only. Petrophysical
studies included.

Ref: Puranen (1973)

S02-028 Luontari granodiorite, F(C)

Age: 1765-1790 Ma (U-Pb. Zr; Kouvo, pers. commun.,
1981) Undeformed rock unit apparently younger than the
surrounding Svecofennian rocks. NRM stability varies.

Ref: Neuvonen (1978).

North of Skellefte& block /8/ S03, Svecofennian
S$03-001 Tarends gabbro 1. S(C)

Age: ca. 1850 Ma (Cornwell, 1968).

According to Elming (1985) the magnetization may refer to
ca. 1757-1780 Ma, as suggested by Rb-Sr dating on the
surrounding rocks Study based on a.f. demagnetization only
(maximum field 15 mT); c¢f. SO3-002.

Ref: Cornwell (1968)

S03-002 Tdrendi gabbro 2, S(A)

Age: Age of ca. 1850 Ma often quoted 1n the hterature, but
the magnetization age may be ca. 17574147 Ma to 1780 Ma
based on Rb~Sr dating (see Elming, 1985). Note that thermal
demagnetization data reveal a trend towards steep (positive)
inclinations at high temperatures (see also Pesonen et al,
1989).

Ref* Elming (1982, 1985); Pesonen et al., (1989).

S$03-003 Tdrendo gabbro 3 (sutes 3 and 8), S(C)

Age: ca. 1757-1780 Ma (see Elming, 1985).

Inchnations shallower than in entry S03-004. May reflect
the end of slow cooling and uplift of the terrain.

Ref: Elming (1985).

8§03-004 Tdrendo graninic dvkes, S(C)

Age: Estimated age ca. 1757 Ma (see S03-00z.).

These dykes cut the gabbro and are therefore coeval or
shghtly younger in age. Only five samples studied.

Ref: Cornwell (1968).

S03-005 Tirendo acidic rocks, S(B)

Age: Estimated age ca. 1850 Ma (see S03-002).

This entry includes the granitic, syemtic, mugmattic and
granitic dykes (S03-004) near the Tdrendd gabbro. Only a.f.
demagnetized (up to 15 mT).

Ref: Cornwell (1968).

S$03-006 Nottrdsk gabbro, S(A)

Age: 1840+ 390 Ma (Rb-Sr; Welin et al., 1970)

Thermal demagnetization shows steepening >f the inclina-
tion at higher temperatures.

Ref- Elming (1982, 1985).

S$03-007 Notirdsk gabbro (site 7), S(D)

Age: ca. 1840+ 390 Ma (Welin et al., 1970).

Only three samples studied, but they dewiate markedly
from the other sites in entry S03-006.

Ref: Elming (1982, 1985).

S03-008 Nottrdsk gabbro (site 1), S(D)

Age: ca. 1840+ 390 Ma (Welin et al.. 1970)

The NRM of this site shows westerly dechinations as does
entry S03-003.

Ref: Elming (1982, 1985).
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5013-009 Svappavaara gabbro 1 (he), 5tC)

Age: ca. 1725-1880 Ma (Rb-Sr and U-Pb (Zr), Skiold,
1982).

The NRM of this gabbro may reflect the baking effect of
the adjacent gramtes dated at 1725+ 16 Ma to 1780+ 49 Ma
(Rb-Sr; Welin et al., 1970). A.f. and thermal demagnetization
displays a general NRM trend from a moderate, gentle NNW
direction to a steep NW direction. This entry consists of higher
coercivity ( hc) data.

Ref: Elming (1982, 1985), see also Pesonen et al. (1989).

503-010 Svappavaara gabbre 2 {Ic), S(C)

Age: 1725-1880 Ma (Rb-Sr and U-Pb (Zr); Welin et al.,
1971, Skidld: 1982).

This entry lists the low coercivity (/) direction of the
NRM. Ref: Elming (1982, 1985).

S$03-011 Vittang: gabbro 1, S(A)

Age: ca. 17071880 Ma. Adjacent granodiorite gives an age
of 1707+ 77 Ma (Rb-Sr; Skiold. 1982).

Thermal demagnetization does not reveal a steepening of
inclinations as in entry $03-003 and S03-009.

Ref: Elming (1982, 1985).

$03-012 Vittangi gabbro 2, S(C)

Age: 1707-1880 Ma (see 502-011)

Data from two sites. Compared to NRM directions of
similar gabbro intrusions, these are anomalous.

Ref: Elming (1982, 1985).

S503-013 Dundret gabbro {site 7), S(C)

Age: 1890-1950 Ma (K-Ar; Magnusson, 1960). Similar
ages obtained from volcanic rocks north of the Dundret gab-
bro, but the age may be too high; the adjacent Lina granite
yields an age of 1530135 Ma (Rb-Sr; Welin et al,, 1971),
which may represent the age of the NRM for the Dundret
gabbro.

Two generations of magnetite were isolated in petrological
studhes. The final remanence direction was estimated using
intersecting great circle methods.

Ref: Elming (1982, 1985).

S03-014 Dundret gabbro R, S(B)

Age: See S03-013.

R polarity sites 1, 3, 4 and 12.

Ref: Elming (1982, 1985); see aiso Piper (1980a) and entry
S03-017.

L PesoNERN|T -

SU3-015 Dundret gabbro (sie 8). 51¢

Age: See 503-013
Anomalous site HS,
Ref- Elming (1982, 1985).

8$03-016 Dundret gabbro (sue 10), S(C)

Age: See S03-013
Anomalous site H10.
Ref: Elming (1982, 1985).

S03-017 Dundret basic rocks (R), S(C}

Age: Not dated directly; ages of nearby rocks vary from
1850 Ma (U-Pb) to 1530+ 35 Ma (Rb-Sr; Welin et al., 1971:
Skiold, 1982; see also entry S03-013).

The NRM direction most probably reflects the tume of
cooling of the nearby Lina granites 1530 Ma ago. Both polan-
ties are present; this entry hists the R polanty data. Demagne-
tization yields two components {(low and high coercivity groups)
which are not properly 1solated; see also entries S03-013 to
016).

Ref* Piper (1980a).

503-018 Dundret basic rocks (N), $(C)

Age: ca. 1530+ 35 Ma (Rb-Sr; Wehn et al., 1971, see entry
$03-017).

Thus entry lists the N polarity data.

Ref: Piper (1980a).

S§03-019 Kallax gabbro, S(C}

Age: Not dated directly. According to Piper (1980a), how-
ever, this gabbro has the same history as the Svappavaara and
Sangis gabbros (entries S03-009 and S03-027): hence the esti-
mated age 1s ca. 1740 Ma.

The NRM most probably represents slow cooling and
uphift of the terrane. Both low (/b) and high (Ab) blocking
temperature components are present; the /b component ap-
pears to be the younger (see also Store Lulevattnet gabbro,
entries S03-030 and S03-031).

Ref: Piper (1980a).

$03-020 Kallax gabbro (ib), S(Bj}

Age: ca. 1740 Ma (see 503-019).
Low blocking temperature (/b)) component.
Ref: Piper (1980a).

S$03-021 Kallax gabbro (hb), S(C}

Age: ca, 17401880 Ma. probably slightly older than entry
$03-020.
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High blocking temperature ( hb) component.
Ref: Piper (1980a).

S§03-022 Kallax gabbro 2, S(B)

Age: See entry S03-019.
Ref: Piper (1980a); Lihde and Pesonen (1985).

S03-023 Korstrdask gabbro, S(B)

Age: Not dated directly, but nearby rocks record ages
between 1530 and 1770 Ma (see entry S03-018, Welin et al.,
1971).

NRM 1s composed of a single stable component.

Ref: Piper (1980a).

S$03-024 Nienusel gabbro, S(B)

Age: ca. 1530-1770 Ma (see entry S03-018; Welin et al.,
1971).

A stable NRM component of N polarity.

Ref Piper (1980a).

S§03-025 Nienusel dykes. S(B)

Age. ca. 1530--1770 Ma; the dykes intrude the Niemisel
gabbro (entry S03-024).

The NRM is similar to that of the intruded gabbro.

Ref Piper (1980a); Bylund and Pesonen (1987).

S03-026 mean Nienusel intrusions, S(B)

Age: ca 1530-1770 Ma (see S03-024). Combined mean of
$03-024 and 025).
Ref* Piper (1980a); see also Pesonen and Neuvonen (1981).

S03-027 Sangis gabbro 1. S(A)

Age 18404 390 Ma (Rb-Sr; Welin et al., 1970); adjacent
synorogenic gramte has an age of 1772 Ma.

The NRM is generally stable and hard, and the agreement
of directions between sites is good. The dioritic rocks are
magnetically softer than the gabbroic rocks (see opposite trend
mn entry S01-003). Petrological studies reveal the presence of
secondary magnetite and haematite. The latter was formed
when magnetite was oxidized to haematite (martitization).

Ref: Elming (1982, 1985).

S$03-028 Sangis gabbro 2, S(C)

Age. ca. 1530-1770 Ma (Piper, 1980a, based on data 1n the
hiterature).

Sites 9, 10, 11, 13. Single component NRM.

Ref: Piper (1980a).

S$03-029 Sangis gabbro (1b), S(C)

Age: 1530-1770 Ma (see S03-027).

Site 11 represents low blocking temperature components
(/b) m pyrrhotite.

Ref: Piper (1980a); Lihde and Pesonen (1985)

S03-030 Store Lulevattnet gabbro (hb), S(B)

Age: ca. 1530-1770 Ma (Rb-Sr, Welin et al., 1971)

High blocking temperature (4b) data from si es 17, 18(i1)
and 22(11), residing in hemoilmenite.

Ref: Piper (1980a)

S$03-031 Stora Lulevattnet gabbro (Ib), S(B)

Age: 1530-1770 Ma (see entry SO3-023 to -029).
Low blocking temperature (/h) data from five sites.
Ref: Piper (1980).

S$03-032 Jokkmokk basic rocks (Ic), S(D)

Age: Not directly dated, but may be of the same age as the
older Lina gramites, ca. 1780+49 Ma (Rb-Sr, Welin et al.
1971).

Highly scattered low coercivity (/c) data.

Ref: Piper (1980a).

8$03-033 Jokkmokk basic rocks (he), S(C)

Age' ca. 17801 49 ma (see s03-032)
High coercivity (hc) data.
Ref: Piper (1980a).

S$03-034 Jokkmokk basic rocks, S(C)

Age: ca. 1780+ 49 Ma (see entry SO3-032) or 1530 Ma (see
entry SO3-035).

Anomalous NRM direction which could represent the
youngest magnetization event at 1530 Ma 1n the area.

Ref: Piper (1980a).

S03-035 Vuollerim gabbro, S(D)

Age: ca. 1530-1770 Ma, geological estimate (see SO3-030)

Mean direction obtained from three weakly magnetized
specimens from a single site (27).

Ref: Piper (1980a).

S$03-036 Vuollerim gabbro, S(C)

Age: See SO3-035.
Site with a slightly different direction from that in SO3-035.
Ref: Piper (1980a).



166
SO3-037 Harads amphibolites, S(D)

Age: ca 1530-1770 Ma (Welin et al.. 1971)

The directions of NRM reveal a large scatter possibly due
to local tectonmic disturbances.

Ref. Piper (1980a)

Kola block /9/ S04, Archaean—Svecofennian
S04-001 Kola gabbro-norites, U(B)

Age: Estimated age 1610-1870 Ma (McElhinny and Cow-
ley. 1977).

These gabbros are located 1n a presumably Svecofenman
milier in the Kola Craton. Data from the Khramov catalogue.
The NRM direcuon and pole imply a Svecofennmian age for
remanent magnetization.

Ref: McElhinny et al. (1977).

Inlier in NW Sweden /16/ S0S5, Svecofennian
S05-001 Bangsfidllet Complex, S(D)

Age: 1520+ 140 Ma (Rb-Sr, Hahlbrauch, 1982)

There is a discrepancy between the given NRM direction
and the pole position in the original paper. The correct pole
(recalculated) 1s given here, assuming that the NRM direction
given by Hahlbrauck (pers. commun., 1984) 1s correct.

Ref: Hahlbrauck (1982: pers. commun., 1984); Lihde and
Pesonen (1985).

Central-north Lapland block /2/ S06, Lapponian-
Svecokarelian

S$06-001 Allivuotso gabbro, F(D)

Age: Esumated age ca. 1900 Ma (Merildinen, 1976).
Only two samples studied during reconnaissance.
Ref: Papunen et al. (1977).

S06-002 Tshokkoavt gabbro, F(C)

Age: ca. 1900 Ma (see SO6-001).

The NRM direction is consistent with the directions of the
neighbouring Granulite Belt (see entry E01-004).

Ref: Papunen et al. (1977).

TSGB Belt /10/ B01, Subjotnian
B01-00! Loftahammar gabbro, S(B)

Age: ca. 1465-1845 Ma (K-Ar, Rb-Sr, U-Pb; Aberg,
1978: Prniem and Bakker, 1973; Priem et al., 1969).
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The NRM was probably acquired during uplift und cooling
of the body. and the lower age linut represents the magnetica
tion age

Ref Poorter (1976).

B01-002 Oye basalts, S(B)

Age: 745-931 Ma (K-Ar; Priem et al.. 1968). The ages are
probably too low. as these basalts form inhers within the
Subjotman Dala metasediments (sandstones), whose ages range
between 1250 and 1650 Ma (see entry B01-005)

Ref: Mulder (1971)

B0/-003 Upper Dala porphyries, S(B})

Age: 1570-1635 (Rb-Sr; Priem et al., 1968; Welin and
Lundqwist, 1970).

Reliable palacomagnetic data from only two phenocryst-
rich porphyritic sites from the Upper Dala Series.

Ref: Mulder (1971).

B01-004 Upper Dala volcanics, S(C)

Age: ca. 600-900 Ma (K-~Ar: Priem et al., 1968); this age
may be too low (see B01-002).

This is a combined result of Upper Dala porphyries, Oje
basalts and Subjotnian dolerites of the Dala Complex. The
authors interpreted the result as a Caledonian overprint, an
interpretation that has subsequently been refuted by Pesonen
and Neuvonen (1981) and Bylund (1985).

Ref: Priem et al (1968).

BO1-005 Dala sandstones (N), S(C)

Age: Not dated, but constrained by geological evidence to
between ca. 1250 and 1650 Ma. The unit is generally referred
as “Jotmian Dala sandstone”, but palaecomagnetic data indicate
an age 1n the range 1500-1600 Ma (i.e., Subjotnian).

Two magnetic directions were observed, one with a gentle
northerly or southerly direction and one with moderately steep
directions. Both groups have reversals. The entry lists the
shallow northerly normal polanty data, presumably repre-
senting the time of deposition-lithification of the sandstone.

Ref: Piper and Smith (1980): this work.

B01-006 Dala sandstones (R), S(C}
Age: See BO1-005.
Reversed polarity data.
Ref: Piper and Smith (1980).
B01-007 Dala sandstones (IR). S(C)
Age: See BO1-005.

Reversed polarity intermediate directions.
Ref: Piper and Smith (1980): this work
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B0O!1-008 Dala sandstones (IN), S(C)

Age: See BO1-005.
Normal polarity intermediate directions.
Ref: Piper and Smith (1980): this work.

BO1-009 Dala Subjotman lavas, S(A)

Age 745-931 Ma (K-Ar; Pnem et al, 1968).

Located within the Dala sandstones, these lavas are prob-
ably simular to those studied by Mulder (1971) and Pniem et al.
(1968) (see entries BO1-002 and BO1-004).

The magnetic direction. with dual polarity, 1s believed to
date the nme of deuteric—hydrothermal alteration of the lavas
to around 1500-1600 Ma ago.

Ref' Piper and Srmuth (1980).

South Finland bleck /7/ B02, Subjotnian
B02-001 Ava diabase dykes, F(C)

Age. ca 1550 Ma (on geological grounds).
Data from two diabase dykes with normal polarity.
Ref: Neuvonen (1970).

B02-002 mean Ava intrustons, F(B)

Age: ca. 1550 Ma (on geological grounds).

Data from fifteen sites representing Ava intrusions {granites,
porphynes and diabase dykes). All with normal polarity,

Ref- Neuvonen (1970).

B6)2-003 Korso dykes(R), F(C}

Age: 1600 + 30 Ma (U-Pb, Zr; Rb—Sr; Suominen, 1987)

Two samples {from two dykes).

Ref: Neuvonen (1970): Pesonen and Neuvonen (1981),
Pesonen et al. (1983a).

B02-004 Kumiinge dykes, F{B)

Age: 1565-1599 Ma (U-Pb. Zr: Rb-Sr; Suominen, 1987).

Data from three R polanty dykes.

Ref- Neuvonen and Grundstrém (1969); see also Pesonen
and Neuvonen (1981)

BO2-005 Figlo dvkes, FIA)

Age. 1523-1553 Ma (U-Pb, Zr; Rb—Sr; Suominen, 1987).
Normal polanty data from eight dykes.
Ref: Neuvonen and Grundstrom (1969).

B02-006 Kumlinge - Brindo dykes, F(A)

Age: 1550-1601 Ma (U-Pb. Zr; Rb-Sr, Suonunen, 19§7.
Pesonen et al.. 1985a: Pesonen and Suomunen. tn prep.)

A further study of the R polanity dykes listed in BO2-004
Positive baked contact test. Demagnetization studies indicate
that a third group of dykes with intermediate directions exists
m the area Field evidence suggests that dykes with reversed
polarity (this entry) are shightly older than those with normal
polanty {B02-007). and that the dvkes are coeval with or
shghtly vounger than the Aland rapakivi gramite (entrv BO2-
018). With one exception (Kungsholm dyke), these dykes have
not been observed cutuing the Aland rapakivi granite (entry
B02-018).

Ref: Pesonen and Neuvonen (1981); Pesonen :t al. (1985a).
Pesonen and Suormunen (in prep )

B02-007 Fogls— Sottunga dvkes, F(A)

Age: 1523-1553 Ma (see BO2-005)

Positive baked contact test

Ref: Pesonen and Neuvonen (1981); Pesonen et al. (1985a);
Pesonen and Suominen (in prep.)

B02-008 Eckers dvkes, F(D)

Age: Not dated. but probably of Subjotnian age

Data ongmally from Neuvonen and Grundstrom (1969)
The samples were later demagnetized by Pesonen (1983, un-
published data). The NRM direction 1s unlike the other Sub-
jotman or Jotnian directions n the Aland archipelago (e.g
entries B02-006 and G01-006)

Ref: Neuvonen and Grundstrom (1969), Pesonen (1983,
unpubhlished data)

BO2-009 Kwisaarr dolerite, FLA}

Age: 1670-1630 Ma (Vaasjoky, 1977).

The NRM reflects reheating caused by the nearby Ahvenisto
rapakivi massif. The direction (R polanty) 1s close, but of
opposite polarity, to that of the Aland rapakivi massif (N
polarity; entry B02-018).

Ref: Neuvonen (1978).

B02-010 Makarla quartz-dolerite, F(C)
Age: No age data, but estimated to be 1501600 Ma old
on palaecomagnetic and geological evidence. Data considered

prelumnary.
Ref' Neuvonen (1965).

B02-011 Norra Beteson dvke, F(Cj

Age: No age data, but esumated to be ca. 1600 Ma old.
Positive baked contact test Palacomagnetic data used to
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calculate the depth of eroston to have occurred since the
intruston of this dvke.
Ref Palmu (1982)

B0O2-012 Foglo - Bergskdr dvke. F(D)

Age: 1523-1553 Ma (U-Pb, Zr; Rb-Sr; Suominen, 1987).

Only two samples studied. The NRM direction is typical of
that found in other Subjotnian normal polanity dykes.

Ref: Johnson (1979).

B02-013 Foglé uralite-porphyrite. F(D)

Age: Not dated, but 1s thought to be Subjotnian (Johnson,
1979)

Only two samples studied. The NRM direction agrees with
that of the other Subjotnian R polanty dykes (e.g.. entry
BO2-006).

Ref: Johnson (1979).

B02-014 Kumlinge — Bergskdr dyke, F(D)

Age. 1599 +26 Ma (Rb-Sr; Suominen, 1987).

Only two samples studied; the NRM direction agrees with
that of the other Subjotman R polarity dykes.

Ref: Johnson (1979).

B02-015 Korso dvke, F(D)

Age: 1599 + 26 Ma (Rb-Sr; Suominen, 1987).

Two samples studied from a 150 m thick dyke with R
polarnty (see also BO2-003).

Ref: Johnson (1979).

B02-016 Vest Sederholm dvke, F(D)

Age: Not dated, but thought to be Subjotnian (Suominen,
1987).

Only two samples studred.

Ref: Johnson (1979).

B02-017 mean Brdnds R dykes, F(C)

Age: ca. 1550 Ma (see BO2-013 to 016).
The mean of four R polarnity dykes
Ref: Johnson (1979); this work.

B02-018 Aland rapakivr granite, F(C)

Age: 1589-1659 Ma (U-Pb,Zr; Suominen, 1987; Vaasjoki,
1977).

Six samples from the Aland rapakivi massif.

Ref: Johnson (1979); Pesonen and Neuvonen (1981); Lahde
and Pesonen (1985).
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B02-019 Maaria quartz-drorite, Frc)

Age: Not dated.

Data considered preliminary, but yield a Subjotman R
polarity direction

Ref Neuvonen (1965).

B90-020 SE quartz-porphyry dvkes, F(B)

Age: 1617-1638 Ma (U-Pb, Zr; Neuvonen, 1986)

Normal polarity data from Subjotnian dykes in southeast-
ern Finland. These dykes, with N polarity, are related to the
Wiborg, Ahvenisto and Suomennienu rapakivi bodies, which
they cut with chilled margins. Dykes with R polarity also exist
but they reveal a large scatter of NRM directions (Neuvonen,
1987, unpublished data).

Ref: Neuvonen (1986).

South-central Sweden block /7/ B03, Subjotnian

Bo3-001 Ragunda rapakivi granite, S(B)

Age: 1291 4+ 30 Ma (Rb--Sr; Kornfilt, 1976).

The Ragunda Formation comprises anorthosite and gabbro
ntrusions mtruded by granite and syenites. The formation 1s
also cut by two generations of dolerite dykes (see entries
BO3-005 to 009).

The data were recalculated by Lihde and Pesonen (1985)
and divided into normal and reversed polarity groups.

Ref: Piper (1979a); Liahde and Pesonen (1985); Bylund and
Pesonen (1987).

B03-002 Ragunda Formation (R), S(B)

Age: See BO3-001. Mean of the R polarity sites.
Ref: Piper (1979a); Lihde and Pesonen (1985).

B03-003 Ragunda Formation (N), S(A)

Age: See BO3-001.

Mean of the normal polarity sites. Note that the division
into N and R sites is not always straightforward because there
are a few sites where the direction shifts from N to R polarity,
and vice versa (see Piper, 1979a).

Ref: Piper (1979a); Liahde and Pesonen (1985).

B03-004 mean Ragunda Formation, S(A)

Age: See BO3-001.
Combined mean of the N and R polarity directions.
Ref: Piper (1979a); Lihde and Pesonen (1985).
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B03-005 post-Ragunda dykes (R), S(B)

Age: Estimated age ca. 1250-1320 Ma.

Reversed polanty data from the E-W and NW-SE trend-
ing dykes that cut the Ragunda Formation. The poles define
the end of the Subjotnian APW loop The reversal s nearly
perfect (180°).

Ref: Piper (1979a); Lihde and Pesonen (1985); this work

B03-006 post-Ragunda dykes (N), S(C)

Age: See BO3-005.
Normal polanty data.
Ref Piper (1979a); Lihde and Pesonen (1985), this work.

B03-007 mean post-Ragunda dykes (C), S(B)

Age" See B03-005 and 006.

Combined mean of the N and R polarity data (entries
BO3-005 and 006).

Ref: Piper (1979a); Lihde and Pesonen (1985); this work.

B03-008 Ragunda dvkes (R), S(C)

Age: Not dated, but the estimated age is ca. 1290 Ma.
Mean of the R polarity dykes.
Ref- Piper (1979a); Lahde and Pesonen (1985); this work.

B03-009 Ragunda dvkes {N), S(C)

Age: See BO3-008.
Mean of the N polanity dykes.
Ref: Piper (1979a); Lihde and Pesonen (1985} this work.

B03-010 mean Ragunda dykes (C), S(C})

Age: See BO3-008.

Combined mean of the N and R polanty data (entnes
BO3-008 and 009).

Ref: Piper (19792a); Lihde and Pesonen (1985); this work.

B03-011 E~W dykes 1, S(B)

Age: 15101560 Ma (Rb-Sr: Patchett, 1978).

This entry comprises data from the large E-W trending
Breven and Hilleforsnits dykes and from the smaller Eskilstuna
dyke swarm. Both isotopic and palacomagnetic studies imply
that these dykes were to some extent affected by the Sveconor-
wegian orogeny (see entries BO3-015 and PO1-014). However,
the charactenistic stable component listed here records a
primary mtrusion age.

Ref: Bylund (1985); Patchett (1978).

B03-012 E-W dykes 11, 5(C)

Age: Not dated. Esumated age ca. 1510-1560 Ma (Bvlund.
1985).

The anomalous NRM may include two or more compo-
nents not distinguished by af. and thermal treatments. This
could be the reason for the anomalous palaecomagnenc direc-
tons

Ref: Bylund (1985).

B03-013 Tuna dyvkes, S{B)

Age. 13714+ 50 Ma (Rb-Sr, Patchett, 1978)

The Tuna dykes comprise dolentes and quartz-porphyries
with a NNE strike. They cut the Svecofennian granites and
leptites in the southern Dala Province. Only N polanty dykes.

Ref" Bylund (1985)

B03-014 Hilleforsniis dvke (4), S(B)

Age* 1518 + 38 Ma (Rb-Sr: Patchett, 1978).

This A component is considered to represert the time of
mitial cooling of the dvke (see also BO3-015).

Ref: Piper (1980a).

B03-015 Halleforsniis dvke (hb), S(D)

Age: This overprint has not been dated.

The entry, based on data from one site only, lists the high
blocking temperature (hb) direction. which probably records
the Sveconorwegian remagnetization undergone by this dyke
about 900 -1000 Ma ago (see also entnes BO3-011, PO1-014
and PO3-047).

Ref: Piper (1980a).

B03-016 Nordingrd basic dvkes (3). S(B)

Age: Estimated age ca. 1500-1600 Ma (1.e, Subjotnian)
(Fndh, 1979).

The Nordingrad diabase dyke swarm (3) strikes E-W with
vertical dips. The dykes are very fine grained. The characteris-
tic NRM direction 1s anomalous, possibly bemng older than
1600 Ma, perhaps late Svecofennian {ca. 1750 Ma old)

Ref: Fridh (1979): Lahde and Pesonen (1985).

B03-017 Nordingrd gabbro— anorthosite {R), S(A)

Age: 13851550 (Rb-Sr and U-Pb (Zr); Kornfilt. 1976;
Welin and Lundqvist, 1984).

Both polarities occur in this formation: the R polanty sites
tend to be closer to the centre of the formation than the N
polanty sites, suggesting that the R pole is shghtly younger
than the ¥ pole.

Ref: Piper (1980b); Lihde and Pesonen (1985).
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B0O3-018 Nordingra gabbro - anorthosite (N). S(A4)

Age. See BO3-017

N polarity data, may be shightly older than the R polanty
data

Ref: Piper (1980b); Lihde and Pesonen (1985).

B03-019 mean Nordingra gabbro - anorthosite (C), S(A)

Age: See BO3-017.

Combined mean of the N and R polarity data (entries
B03-017 and 018).

Ref: Piper (1980b); Lihde and Pesonen (1985).

B03-020 Nordingrd gramte (R), S(B)

Age: Not dated, but an age of ca. 1385-1550 Ma is
estimated on geological grounds. This granite is considered
slightly younger than the Nordingra gabbro-anorthosite (entry
B0O3-017).

Both polarities are present and ttus entry lists the R polar-
ity data.

Ref: Piper (1980b); Lihde and Pesonen (1985).

B03-021 Nordingrd granite (N), S(B)

Age: See BO3-020.
N polarity data.
Ref: Piper (1980b); Lihde and Pesonen (1985).

B03-022 mean Nordingrd granite (C), S(A)

Age: See BO3-020

Combined mean of the N and R polarity entries (BO3-020
and 021).

Ref: Piper (1980b): Lahde and Pesonen (1985).

B03-023 Gévle granite, S(B)

Age: Not dated, but a Subjotnian age (ca. 1385-1550 Ma)
1s assumed on palaeomagnetic grounds. This rapakivi granite is
cut by post-Jotnian Givle and Nordingré dolerites (entry GO1-
005).

Only N polarity sites.

Ref: Piper (1980b).

Bornholm block /11/ R01, Jotnian—Sveconorwegian
RO1-001 Kjeldsed dyke, D(B)

Age: ca. 1000-1400 Ma (K-Ar; Larsen, 1977; quoted in
Abrahamsen, 1977).

Data from vertical N-S to NE-SW trending dolerite dykes
on the northeast coast of the island of Bornholm in the

P PEsSoONEN BT o

southern Baltic Sea. Unlike the other Bornholm dykes. this
dyke 1s of reversed polarity and intrudes a mylonttized zone
Ref. Schonemann (1972).

RO1-002 Vased dvke, D(B)

Age: ca. 1200 Ma (esumated age: Abrahamsen, 1977).
The dyke 1s strongly altered and the magnetization may

represent a remagnetization event around 1200-1000 Ma ago.
Ref: Abrahamsen (1977).

R01-003 Vigehavn dyke, D(C)

Age: Not dated. but estimated age ca. 1200 Ma (Abraham-
sen, 1977).

The NRM shows a clear trend from the magnetic field
direction of the Earth’s present field direction towards that of
the Jotman type (= CSDG). Thus, an age of 1200 Ma is
plausible, but a Palaeozoic overprmt is also possible.

Ref: Abrahamsen (1977).

RO1-004 Boishavn dyke, D(B)

Age: Not dated; estimated age ca. 1200 Ma (i.e. Jotnian).

The dyke is characterized by the A component; the direc-
tion is either Jotman (ca. 1200 Ma) or Palaeozoic.

Ref: Abrahamsen (1977).

RO1-005 Bbishavn dyke (B), D(C)

Age: Not dated, the estimated age for this (B) overprint 1s
800-1000 Ma (1.e., Sveconorwegian).

The high-coercivity component is probably due to a
Sveconorwegian overprint.

Ref: Abrahamsen (1977).

RO1-006 Listed dyke, D(B)

Age: Not dated, but cut by the Early Cambrian Nexo
sandstone dykes. The dyke intrudes a mylonitized fracture. The
mylonization (and dyke?) may be of Sveconorwegian (i.e., ca.
800-1000 Ma) age. The characteristic NRM component is
shown here; see also entry R01-007 for a presumably Palaeo-
zoic overprint.

Ref: Abrahamsen (1977).

RO1-007 Listed overprint, D(D)

Age: Estimated age: Palaeozoic.

See entry R01-006 for the characteristic component in this
dyke.

Ref: Abrahamsen (1977).
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Central Scandinavian dolerite (CSDG) Complexes, Jotnian

These entries comprise data from diabase (dolente) sills
and dykes, from flat-lying dolente sheets and lopoliths, and
also from Jotnian sandstones intruded by the dolerite bodies.
These complexes, collectively known as the Central Scandina-
divian Dolerite Group (CSDG). correspond 1n age to the
MacKenzie and late Gardar igneous activities in North America
and Greenland respectively The CSDG 1s divided into four
complexes: the Satakunta (S), Ulvd (U), Dala (D) and Jamt-
land (J) complexes. The Dala Complex includes groups of
dolerites (the Dala Anomalous Dykes in the catalogue) of
contemporary or older age that display NRM directions differ-
ing from those of the four CSDG groups. Note that in entries
B01-005 to 008 the Dala sandstone data are treated as Sub-
Jotnian rather than Jotnian.

CSDG —Satakunta Complex /12/ GO1, Jotnian

G01-001 Satakunta sandstone, F(B)

Age' 1300-1370 Ma (K-Ar; Kouvo, 1976; Simonen. 1980),
and geological evidence.

This almost flat-lying Jotman sandstone in southwestern
Finland has resisted erosion because it was deposited 1n a
NW-SE trending graben. The sandstone 1s cut by the Sata-
kunta dolertes, sills and sheets (see entries G01-002 and 003).

Ref' Neuvonen (1974)

GO1-002 Satakunta sills, F(D)

Age: 1263 Ma (U-Pb, Zr; Suominen, 1987; Hiamildinen,
1987).

This entry 18 part of a much larger collection (entry GO1-
003). but is listed separately so that any difference in rema-
nence direction between sills and dykes can be studied. Com-
parison with G01-003 reveals no evidence for such a difference.

Ref- Neuvonen (1965). see also Pesonen (1987).

GOI1-003 Satakunta dolerite dykes, F(A)

Age: ca 1240 Ma (U-Pb, Zr; Suominen, 1987; Himildinen,
1987).

These dykes cut the basement migmatites, the Satakunta
sandstone (G01-001) and the Laitila rapakivi massif. The dykes
trend nearly NS, and are exther vertical or dip steeply to west
and show chilled margins. Positive baked contact test (Pesonen.
1985, unpublished data).

Ref: Neuvonen (1965); Bylund and Pesonen (1987).

GO01-004 Vaasa dolerites, F(A)

Age: 1225-1270 Ma (Rb-Sr; U-Pb (Zr); Suominen, 1987;
Neuvonen, 1966; Aro, 1987).

The dolerite sheets /dykes strike roughly NNE-SSW cut-
ting the migmatitic basement rocks 1n the Vaasa archipelago
The dolerites are undeformed

Ref: Neuvonen (1966).

GO01-005 Gavle dolerite, S(B)

Age: Estimated age 15 1200-1300 Ma The dolznte cuts the
Subjotman Gavle rapakivi granite (entry B03-023.

Possibly a sill.

Ref- Poorter (1976).

GOI1-006 Mdrket dolerites, F(A)

Age: 1265+ 6 Ma (U-Pb, Zr; Suomunen, 1987).

These well-preserved olivine dolerites cut the Aland rapakivi
massif 1n the Ecker6 area (entry B02-018)

Both sills and dykes are present, the dolerite on Market
Island being a sill.

Ref: Neuvonen and Grundstrém (1969)

CSDG—Ulvé Complex /13/ G02, Jotnian
GO02-001 Nordingrd sandstone, S(D)

Age. Estimated age ca. 1300 Ma (from geological evidence).

Magnusson (1983) lists data from five sites. but he points
out that three of them were probably remagnetized by the
intruding Ulvo—Nordingrd dolente (entry GO02-007 to 009).
Two sites reveal different directions, however, and are here
assumed to represent the characterisic magnetization of the
sandstone. Data uncorrected for structural dip.

Ref: Magnusson (1983); this work.

G02-002 Vister — Norrland dolerites, S(A)

Age: 1213-1270 Ma (K-Ar: Welin and Lundqvist, 1975).

Data mainly from previous studies but some new data also
included. These dolerites intrude the Svecofennian basement,
the Nordingrd sandstone (G02-001), and also the Nordingra
granite (B03-020) and the Nordingra gabbro~anorthosite (B03-
019), yielding a positive baked contact test (see entnes G02-006
and G02-010). The dolerites appear as sheets. lopoliths, sills
and dykes with rhythmic igneous layering. Composition 1s
alkali olivine basaltic. NRM often shows excursions to shallow
inclinations

Ref: Piper (1979b).

G02-003 Gnarp sills, S(B)

Age: 1213-1270 Ma (estimated by Piper, 1979b).

Possibly the southern part of the Nordingrd dolerite sill
(entry G02-007).

Ref: Piper (1979b)
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G02-004 Gnarp dolerite dyke, S(B)

Age: 1245 +20 Ma (Poorter, 1976; Wehn and Lundgwvist,
1975)

Located in the southern part of the Ulvé Complex (see
(G02-003).

Ref: Poorter (1976).

G02-005 Nordingra basic dykes (2), S(C)

Age: Not dated. A Jotman age 1s inferred from
palaeomagnetic data.
Ref: Fridh (1979).

G02-006 Nordingrd Jotnian overprints, S(A)

Age: ca. 1250 Ma, on geological and palacomagnetic basis.

The NRM is an overprint isolated in the Nordingra rapakivi
granites and gabbro-anorthosites and is attributed to baking
by the Nordinra and Visternorrland dolerites (entries G02-002
and G02-007).

Ref: Piper (1980b).

G02-007 Nordingrd dolerites, S(B)

Age: 1245+ 20 Ma (K-Ar; Welin and Lundqvist, 1975).

This olivine-dolerite sheet, which intrudes the Nordingra
sandstone (entry GO02-001), is tectonically undeformed and
shows igneous layering. On the basis of palacomagnetic data it
appears to be slightly younger than the Gnarp dolerite (entries
(G02-003 and 004) and the Givle dolerite (G01-005).

Ref: Poorter (1976).

G02-008 Ulvé dolerite dykes, S(B)

Age: 1215 420 Ma (Larson and Magnusson, 1976).
Data from dolerite dykes and sheets.
Ref: Larson and Magnusson (1976).

G02-009 Ulvs dolerites, S(B)

Age: 1215420 Ma (Welin and Lundqvist, 1975).

Data from dolerite dykes and lopolith with igneous layer-
ing. Authors estimate that cooling of the lopolith lasted for
about 10,000 years; the secular variation has thus probably
been averaged out.

Ref: Magnusson and Larson (1977); see also G02-008.

G02-010 Nordingrd baked anorthosite, S(B)

Age: Estimated age ca. 1245 Ma (Magnusson, 1983).

Sites in the Nordingrd gabbro-anorthosite which, accord-
ing to Magnusson (1983), were remagnetized by post-Jotnian
dolerites (G02-007) (compare with entry BO3-017).

Ref: Magnusson (1983); this work.

Pl PESONEN T D v
CSDG-—Dala Complex /14/ G03, Jotnian
GO3-001 Sdrnd dolerites, S(A)

Age: 1215-1290 (Rb-Sr; Patchett, 1978).

These dolerites cut the Subjotnian Dala sediments (entry
B01-005 to 008).

The dykes trend SE-NW and are composed of olivine-
dolerite. Both dykes and sills are present.

Ref: Piper and Smith (1980b).

G03-002 Dala dolerites, S(D)

Age: Not dated. The estimated age is 1200 Ma (Dyrelius,
1970).

A preliminary study (see entry G03-001)

Ref: Dyrelius (1970).

G03-003 Lybergsgnupen dolerite, S(C)

Age: Not dated. The characterisic NRM direction suggests
a Jotnian age for this dolerite.

Ref: Mulder (1971).
G03-004 Alvdalsdsen dolerite sill, S(Bj)

Age: 1231+ 18 Ma (Rb-Sr; Patchett, 1978).
Ref: Bylund (1985).

GO03-005 Mossi dolerite sill, S(D)
Age: 1217 + 18 Ma (Rb-Sr; Patchett, 1978).
The characteristic NRM directions show large scatter.
Ref: Bylund (1985).
CSDG—Jémtland Complex /15/ GO04, Jotnian
G04-001 Sundsjé dolerite, S(C)
Age: 1156-1213 Ma (Rb-Sr; Patchett,1978).
Acid rheomorphic dyke in the dolerite gives the same NRM

direction as the dolerite.
Ref: Bylund (1985).

GO04-002 Gimdn dolerite, S(B)

Age: 1179-1229 Ma (Rb-Sr; Patchett,1978).
Ref: Bylund (1985).

CSDG~—Dasla Anomalous Dykes /14/ GOS, Jotnian—-Sub-
jotnian

This group consists of data from six dykes in the Dala
Province which yield deviating palaecomagnetic directions with
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respect to the other CSDG data. The cause of these deviations
1s not clear, but three explanations have been offered by
Bylund and Pesonen (1987): (1) the anomalous directions re-
flect Caledoman overprints, (ii) the overprints are due to the
Siljan mmpact event or (i) the dykes are not Jotnian, but
Subjotman, in age (ca. 1550 Ma old), re., there are several
generations of dolenite in the area.

G05-00] Emddalen dolerite sills, 5(C)

Age: 1223 4+ 36 Ma (Rb-Sr; Patchett, 1978).

This dolerite sill 1s partly monzonitic. No difference is
observed 1in magnetic directions between the monzonitic and
dolentic parts of the sill.

Ref: Bylund (1985).

G05-002 Alvho dolerite sills, S(C)

Age: 1215+ 18 Ma, 1290+ 63 Ma (Rb-Sr; Patchett, 1978).

NRM directions obtained from rheomorphic acid dyke
within the dolente agree with those of the dolente.

Ref: Bylund (1985).

G0O5-003 Bunkris dolerite, S(C)

Age: 1516 +£62 Ma, 15464+ 84 Ma (Rb—Sr; Patchett, 1978).
Patchett (1978) places hittle confidence in the age data. How-
ever, the palacomagnetc direction favours a Subjotman rather
than a Jotman age for this dyke.

Ref: Bylund (1985); see also Bylund and Pesonen (1987).

G05-004 Bunkris dolerite, S(C)

Age: See GO05-003.
This 1s an earlier study on the same dolerite as G05-003.
Ref: Mulder (1971).

GO5-005 Glysyon dolerite, S(C)

Age: Not dated, but according to geological maps
(Hjelmgvist, 1966), this dyke is a continuation of the Bunkris
dyke (G05-003).

Ref: Bylund (1985).

G05-006 Glysjon dolerite, S{C)

Age: See G05-005.
An earlier study on the Glysjon dolerite. See G05-005.
Ref: Mulder (1971).

G05-007 Amén dolerite, S(C '}

Age: Not dated.
Ref: Mulder (1971).

East of Protogine Zone /10/ P01, Sveconorwegian

This group comprises data from dolerite dykes that trend
parallel to. but are situated east of, the Protogine Zone (PZ),
which marks a tectomic boundary between the Sveconorwegian
and Svecofenmian Provinces (Fig. 1). They yield Rb-Sr ages
between ca. 875 and 995 Ma (Patchett, 1978). Both normal and
reversed polanties are present and all data are from Sweden
(see also entry E01-005, the Laamla dykes in Finland).

POI1-00! Karlshamn dolerite, S(B)

Age: 871-936 Ma (Rb-Sr; Patchett, 1978).

Palacomagnetically this dolenite 1s slightly anomalous with
respect to other dykes in the group. It may be shghtly oider,
ie., of early Sveconorwegian age (ca. 1000 Ma).

Ref: Patchett and Bylund (1977).

PO1-002 Karlshamn hyperite-dolerite, S(B)

Age: See P01-001.
An earlier study on the Karlshamn dolerite.
Ref: Poorter (1975).

POL-003 Viby dolerite, S(C)

Age: Not dated. The palaeopole plots on the late
Sveconorwegian part of the APW loop in contrest to the pole
of the neighbounng Karlshamn dolerite (P01-007).

Ref: Patchett and Bylund (1977).

PO1-004 Arby dolertte, S(C)

Age: 995 + 65 Ma (Rb-Sr; Patchett, 1978).
Ref: Patchett and Bylund (1977).

P01-005 Falun dolerune, S(B)

Age: 966+ 20 Ma (Patchett, 1978).
Ref: Patchett and Bylund (1977).

P0O1-006 Tdrno dolerite, S(C)

Age: 871 £21 Ma (Rb-Sr; Patchett, 1978). The Rb—Sr ages
on the unbaked country rock near this dyke are about 1650 Ma
(Patchett, 1978), suggesting that they (and the palacomagnetic
data) refer to intrusion ages and not Sveconorwegian cooling
and uplift ages.

Sandstone inclusions in the dolente record the same direc-
tions as the dolente.

Ref: Patchett and Bylund (1977).
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PO1-007 Bridkne — Hoby dolerite. S(C)

Age: 880-975 Ma (Rb~Sr: Patchett, 1978)
Ref: Patchett and Bylund (1977).

PO1-008 Fagé dolorite, S(C)

Age: 924+26 Ma (Sm-Nd: Johansson and Johansson,
1988).

This dyke is also known as the Losen dyke.

Ref: Patchett and Bylund (1977).

PO1-009 Nilstorp dolerite sil, S(C)

Age: 984 +47 Ma (Rb-Sr; Patchett, 1978).
Ref: Patchett and Bylund (1977)

POI1-010 Viby — Ronneby hyperite - dolerite, S(C})

Age: Not dated.

The same dolerite as P01-003. Although mainly of reversed
polarity, one sample shows a normal polarity direction.

Ref: Poorter (1975).

PO1-011 Ejen dolerite, S(C}

Age: Not dated.
Ref: Bylund (1985).

PO1-012 Mdrsdtter dolerite, s(c)

Age: Not dated.
Ref: Bylund (1985).

POI-013 Nornds dolerite, S(C)

Age: 901-933 Ma (Rb-Sr; Patchett, 1978).
The same dyke as P01-015.
Ref: Bylund (1985).

P01-014 Bo dyke, S(C)

Age: Not dated. Probably Sveconorwegian (see also BO3-
015).
Ref: Piper (1980a).

P01-015 site 43 dolerite, S(C)

Age: 901-933 Ma (Patchett, 1978).

This site is probably the same as in entry P01-013 (Nornis
dyke).

Ref: Piper and Smith (1980a).

PP seNENT T
Within Protogine Zone /17/ P02, Sveconorwegian

This group comprises syenites and dolentes (" hyperites” )
in southernmost Sweden. They intrude the PZ and strike
parallel to it. The syemtes yield Rb-Sr and Sm-Nd ages of ca.
1200 Ma. The dolerites are apparently of two generations. One
15 contemporaneous with the syenites and 1s ca. 950 Ma old
(Klingspor, 1976; Patchett, 1978: Johansson. L, 1988; Johans-
son, A, 1988: Johansson and Johansson, 1988). The K-Ar ages
of the dolerites range from 560 Ma to the peak at ca. 980 Ma
The palacomagnetic data indicate that the syemtes and the
older dolerites were remagnetized at the time of intrusion of
the younger dykes (Bylund, 1981).

P02-001 Scania hyperite - dolerites, S(A}

Age: 563-1595 Ma (K-Ar): 1565+230 Ma (Rb-Sr;
Klingspor, 1976).

Dykes vary in width from a few centimetres up to 300
metres. They are nearly vertical and strike approximately NNE
parallel to the PZ.

Ref: Bylund (1981).

P02-002 Scama syenites, S(B)

Age: 1184+ 38 (Rb-Sr; Klingspor, 1976).

The NRM of the syenites is very similar to that of the
hyperite—dolerites (entry P02-001) and probably records the
Sveconorwegian remagnetization.

Ref: Bylund (1981).

P02-003 mean Scania intrusives, S(A)

Age: See P02-001 and 002.
Combined mean of the hyperite~dolerites and syenites.
Ref: Bylund (1981); Lihde and Pesonen (1985).

P02-004 Higghult hyperite —dolerite, S(B)

Age: 835 Ma (K—-Ar; Priem et al., 1968).

A detailed profile across this hyperite was made by Mulder
(1971) to study the palaeosecular variation during the cooling
of this dyke. The dyke is probably one of the ca. 950 Ma old
dykes (Johansson, pers. commun.. 1989).

Ref: Muider (1971).

P02-005 Osby hyperite — dolerite, S(C)

Age: 871 Ma (K-Ar; Priem et al., 1968).
Ref: Mulder (1971).

P02-006 Hjortsyo hyperite —dolerite, S(C)

Age: 1573 +50 Ma (K~Ar; Priem et al,, 1968).
Ref: Mulder (1971).
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P02-007 Mdlaskog hyperite — dolerite, S(C)
Age 886 +45 Ma (K-Ar; Priem et al., 1968).
Ref: Mulder (1971).

P0O2-008 Kristitnehamn hyperite — dolerite, S(C)

Age. 1516 +50 Ma (K-Ar; Pniem et al., 1968). Although
this dyke has a great (ie. Subjotman) K-Ar age, the
palaeomagnetic direction is very similar to that of Malaskog
dyke (entry P02-007), indicating Sveconorwegian resetting at
around 900 Ma.

Ref. Mulder (1971).

P02-009 mean N hyperite —dolerites, S(B)

Age: 835--1573 Ma: see P02-004 to 006.

Mean of N polarity hypente—-dolerites.

Ref- Mulder (1971); Lahde and Pesonen (1985); Bylund
and Pesonen (1987).

P02-010 mean R hyperite —dolerites, S(B)

Age: 886-900 Ma (see P02-007 and 008).

Mean of R polarity hyperite—dolerites.

Ref: Mulder (1971); Lihde and Pesonen (1985); Bylund
and Pesonen (1987).

West of Protogine Zone /18/ P03, Sveconorwegian

These data comprise entries from a variety of areas and
rock types from the Sveconorwegian Province proper. They
range 1n age from ca. 850 Ma to ca. 1050 Ma. The NRM in
many of these rocks probably records the uphft and cooling of
the province during and after the peak of the Sveconorwegian
orogeny. Both polarities are present.

P03-001 Rogaland anorthosites, N(B)

Age: 842-945 Ma (K-Ar; Rb-Sr; Stearn and Piper, 1984).

Samples from an area not affected by the Egersund dykes
(entry P03-026)

Ref: Poorter (1972a).

P03-002 Rogaland nugmatites, N(C)

Age: 927 1+ 26 Ma, 983 + 88 Ma (Rb-Sr). The Rb-Sr mineral
ages range from 850 to 900 Ma and are interpreted as repre-
senting cooling due to post-tectonic uplift of the terrain.
Versteeve (1975).

Ref: Poorter (1972a).

P03-003 mean Rogaland basement rocks, N(C)

Age: 842-945 Ma (Rb-Sr; Versteeve, 1975).
Ref: Poorter (1972a); see also Lihde and Pesonen (1985).

P03-004 Rogaland farsundite north, N(A)

Age: 944-977 Ma (U-Pb, Zr). 860+30 Ma (Rb-Sr)
Versteeve (1975).

The NRM directions show an elongated E-W pattern
which may represent APW during slow uphft and cooling.

Ref: Stearn and Piper (1984).

P03-005 Rogaland farsundite south, N(A)

Age: 944-977 Ma (U-Pb, Zr. Versteeve, 1975).

Magnetic directions in the south are steeper (upwards) and
more scattered than in the north (entry P03-004)

Ref: Stearn and Piper (1984).

P03-006 mean Rogaland farsundite, N(A)

Age: See P03-004 to 00S.
Mean of data from farsundites (entries P03-004 and 005).
Ref: Stearn and Piper (1984).

P03-007 Farsund migmatites, N(C)

Age: 927126 Ma, 983+ 88 Ma (Rb-Sr; Versteeve, 1975).
Ages and the palaeomagnetic data are attributed to cooling
during the post-tectonic uplift of the terrane

Ref: Stearn and Piper (1984)

P03-008 Hidra body, N(B)

Age: A Sveconorwegian age is assumed on geological evi-
dence.
Ref: Stearn and Piper (1984).

P03-009 Garsaknat body, N(A)

Age: 902 + 30 Ma (Rb-Sr; Versteeve, 1975).
Ref Stearn and Piper (1984).

P03-010 Garsaknar migmatites, N(C)

Age: Not dated.

Only two sites were sampled, but the NRM direction 1s
typical of Sveconorwegian R polarity.

Ref. Stearn (1979).

P03-011 Aana—Sira massif, N(B)

Age: Not dated, but geological evidence indicates the same
age as entry P03-004 (Rogaland farsundite).
Ref: Stearn and Piper (1984).



PO3-012 Haaland — Helleren massif, N(B)

Age Not dated (see P03-004).
Ref: Stearn and Piper (1984)

P03-013 Haaland — Helleren anomalous sites, N(C)

Age: Not dated.

Data from three sites with more gentle inclinations than in
the majonty of sites.

Ref: Stearn (1979); Stearn and Piper (1984); Lihde and
Pesonen (1985).

P03-014 Bjerkrem - Sogndal lopolith (1), N(A)

Age: 842+ 30 Ma (Rb-Sr), 945140 (U-Pb, Zr). Versteeve
(1975).

This lopolith intruded in four phases with slightly different
lithologies (mainly anorthosites and norites; see also entries
P03-015 to 017).

Ref: Stearn and Piper (1984).

P03-015 Bjerkrem - Sogndal lopolith (2,3), N(A)

Age: 842-945 Ma (see P03-014).
Data from monzonitic part of the lopolith.
Ref: Stearn and Piper (1984).

P03-016 Bjerkrem - Sogndal lopolith (4), N(A)

Age: 842-945 Ma (see P03-014).
Data from the quartz-monzonitic part of the lopolith.
Ref: Stearn and Piper (1984).

P03-017 Bjerkrem- Sogndal lopolith, N(A)

Age: 842 130 Ma, 945 +40 Ma (Rb-Sr; Versteeve, 1975).
An earlier study on this lopolith; see P03-014 to 016.
Ref: Poorter (1972a).

P03-018 anorthosite complex, N(A)

Age: 842-945 Ma (see P03-014),
Ref: Stearn and Piper (1984).

P03-019 anorthosite anomalous sites, N(B)

Age: 842-945 Ma (see P03-016).
Data with slightly gentler inclinations than in entry P03-018.
Ref: Stearn and Piper (1984); Lihde and Pesonen (1985).

PLPENONENT L N
P0O3-020 Nenset—-Gumaoy hyperite bodv, N(Bj

Age: Not dated.
Ref- Stearn (1979).

P03-021 Bratton igneous rocks, S(B)

Age: Not dated, but surrounding mica-schists yield K-Ar
ages of 1005 Ma and 1030 Ma (Magnusson, 1960: Broch,
1964).

Ref: Stearn and Piper (1984).

P03-022 Bratton dyke, S(C)

Age: See P03-021.

This dyke extends to the Bratton intrusion (entry P03-021)
and is considered younger than it. The dyke strikes ca. N70E
and represents the latest stages of tectono-magmatic processes
in the Brattén—Algon area.

Ref: Stearn and Piper (1984).

P0O3-023 fi'lgﬁn 1gneous rocks, S(A)

Age: ca. 1005-1030 Ma (see P03-021).
Ref: Stearn (1979).

P03-024 mean Brattin and Algon rocks, S(A)

Age: 1005-1030 Ma (see P03-021).

The site mean poles form a small APW segment, with the
Brattdn poles in the northern part and the Algén poles in-the
southern part. The dyke pole (P03-022) is considered a virtual
geomagnetic pole (VGP) and younger than the other Brattdn—
Algén poles.

Ref: Stearn and Piper (1984).

P03-025 Tuve dolerite, S(B)

Age: Geological and palaecomagnetic data indicate a
Sveconorwegian age.

The dyke strikes WNW and is from a few centimetres to
200 m thick. The dyke is strongly altered but the alteration
may be late deuteric.

Ref: Abrahamsen (1974)

P03-026 Egersund dykes, N(B)

Age: 842-945 Ma reported by Storetvedt and Gidskehaug
(1968). Sundvoll (1987) has recently reported a Rb--Sr age of
630 Ma for these dykes, but it is still uncertain whether
Sundvoll’s data are from the same dykes as those studied
palacomagnetically. The palacomagnetic data suggest that the
Egersund dykes are of Sveconorwegian age (i.e., ca 850 Ma
old). See discussion in Pesonen et al., 1989).
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The dykes intrude the Egersund anorthosite, stnke ESE
and are vertical. Their widths range from 1 to 30 m. They are
unaltered olivine-bearing dolerites with chilled margins against
all the other rocks they cut.

Ref. Poorter (1972a)

P03-027 Egersund dvkes, N(B}

Age: See P03-026.

This 1 an earhier study on Egersund dykes (see P03-026).

Ref* Storetvedt (1966a,b}, Storetvedt and Gidskehaug
(1968)

PO3-028 Egersund anorthosite, N(B)

Age. Not dated, but estimated age ca. 842-945 Ma.

These data were correlated with those from the Allard Lake
anorthosite in the Grenville Province of North America using
the Bullard et al. (1965) reconstruction. The polanty of the
anorthosite 1s normal, in contrast to the reversed polanty of
the Egersund dykes (see P03-026).

Ref: Hargraves and Fish {1972).

PO3-029 Egersund anorthosite, N(C)

Age: See p03-028.

Data taken from an abstract giving only the pole position.
The corresponding NRM direction listed in the catalogue was
recalculated by Lahde and Pesonen (1985).

Ref- Murthy and Deutsch (1974). Lihde and Pesonen
(1985).

P0O3-030 Egersund farsundite, N(A)

Age: 977+ 36, 944 + 84 Ma (U-Pb, Zr: Versteeve, 1975).
Ref Murthy and Deutsch (1975).

P03-031 rugmatites combined, N{B}

Age See P03-007.

Combined data from three sites in migmatites bordering
the Farsundite (P03-004) and Garsaknat (P03-009) bodies in
the Rogaland 1gneous complex.

Ref* Stearn and Piper (1984).

P(3-032 Bamble intrusions (A1, N), N{4)

Age: 975-1120 Ma (K-Ar; O'Nions, 1969).

The Bamble area is situated in southern Norway. The rocks
studied are mamnly basic igneous rocks. amphibolites and hy-
perites that intrude a high-grade metamorphic basement. K- Ar
dates are in the range 950-1080 Ma. The older ages are
mferred to represent temperatures of 650-700°C. A Rb-Sr
whole rock isochron gives an age of 1139+ 100 Ma and 5

mterpreted as representing the thermal maximum of the orog-
eny, ca. 150-200 Ma before the final stages of cooling and
uplift. Data are divided mto N and R polarities. This entry
lists the combined data from A/ sites with ¥ polanty (Stearn
and Piper, 1984) and sites TPB, TPC /TPD and TPE of Poorter
(1975).

Ref: Poorter (1975); Stearn and Piper (1984).

P03-033 Bamble mntrusions (41, R), N(Dj

Age: See P03-032

R polarity data from A/ sites imcluding site TPL of Poorter
(1975).

Ref: Poorter (1975); Stearn and Piper (1984).

P03-034 Bamble intrusions (A2,N), N(A4)

Age: See P03-032.

Combined data from A2 sites of N polanty (Stearn and
Piper, 1984) and site TPK of Poorter (1975).

Ref: Poorter (1975); Stearn and Piper (1984).

P03-035 Bamble mntrusions (A2, R), N(C}

Age: See P03-032
Combined data from A2 sites of R polanty.
Ref: Stearn and Piper (1984).

P03-036 Bamble intrusions (A3,N), N(Bj

Age' See P03-032.

Combined data from A3 normal polanty sites of Stearn
and Piper (1984) and site TPA of Poorter (1975).

Ref: Poorter (1975): Stearn and Piper (1984).

P03-037 Bamble intrusions (A3.R), N(D)

Age: See P03-032.
Only one site in this R polarity entry.
Ref: Stearn and Piper (1984).

P03-038 Bamble mitrusion (B1,R), N{A}

Age: 975-1120 Ma; see P03-032.

Data from B sites of Stearn and Piper (1984) with slightly
different R polarity directions from those in A4 sites.

Ref* Stearn and Piper (1984).

P03-039 Bamble - Kongsberg amphibolites, N(A)

Age: 975-1120 Ma (K-Ar; O’Nions, 1969)

Combined directions from amphibolites and hyperites. One
site (TPL) has both polarities and hence mixed polarity entry.

Ref: Poorter (1975).
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PO3-040) west Sweden munor dvkes (N). S(B)

Age: Not dated, but U-Pb (Zr) data on a nearby hypente
gives an upper age of 1550 Ma. The lower intercept at 880 Ma
indicates a metamorphic event at 800-1000 Ma (Welin et al..
1980).

Thus entry 15 the mean of two N polarity sites

Ref: Stearn and Piper (1984)

P03-041 west Sweden minor dykes (R), S(B)

Age: See P03-040.

Mean of five R polarity sites including some data from
Mulder’s (1971) earlier study (site MZS).

Ref: Mulder (1971); Stearn and Piper (1984); Lihde and
Pesonen (1985).

P03-042 west Sweden Palaeozoic overprint, S(C)

Age: Palaeozoic overprint. Low-coercivity data on minor
dykes from three sites in W Sweden minor dykes yield an
overprnt direction which can be of Palacozoic age.

Ref: Stearn and Piper (1984); Lihde and Pesonen (1983).

P03-043 Hunnedalen dykes, N(A)

Age: 842-950 Ma (Poorter, 1972a).

These dykes trend N60E and are clearly more highly al-
tered than the Egersund dykes (entry P03-026). Although no
baked contact test results are available, the ages most likely
refer to the time of uplift and cooling of the terrane, rather
than to the time of intrusion.

Ref: Poorter (1972a).

P03-044 SW Swedish amphibolites (H, W), S(D)

Age: Not dated.

Comprises sites ZPH and ZPW of Poorter (1975). Large
scatter in NRM directions, but the mean clearly shows a
Sveconorwegian pole on the APWP. Both polarities are pre-
sent, hence mixed polarity.

Ref: Poorter (1975).

P03-045 SW Swedish amphibolites (W2), S(C)

Age: Not dated.

Data from site ZPW of Poorter (1975). Both polarities are
present, hence mixed polarity. ’

Ref: Poorter (1975).

P03-046 mean SW Swedish amphibolites, S(C)
Age: Not dated.

The mean of entries P03-044 and 045.
Ref- Poorter (1975).

P03-047 Hiilleforsnds dvke (component b). S(C)

Age: The dyke 1s dated to 1518+ 38 Ma (entrv B03-014)
but has been affected by later events. This 1solated high-coer-
crvity component 1s probably of Sveconorwegian age (ca. 900
Ma) according to APW interpretation. See also entry PO1-014.

Ref: Piper (1980b)

Late Precambrian/Cambrian Q02
(02-001 Norway sparagmites, N(D)

Age: Stratigraphically, of Late Precambnan age.

A preliminary study without demagnetization treatments.
Both polarities are, however, present

Ref: Harland and Bidgood (1959).

Q02-002 Nexé sandstone, D(B)

Age: From stratigraphic evidence, a Late Precambrian-
Cambrian age is inferred. An error made in the oniginal paper.
was later corrected by Prasad and Sharma (1980). The cor-
rected value is used 1n this catalogue

Ref: Prasad and Sharma (1978, 1980).

Q02-003 Fen carbonatite complex, N(B)

Age: 533+15 Ma (Rb-Sr), 413-605 Ma (K-Ar). Brock
(1964) and Priem et al. (1968). Dolerite dykes cutting the Fen
complex yield ages of 243-250 Ma (K~Ar; Priem et al., 1968).

Samples collected from haematite-enriched carbonatite.
NRM probably of Late Cambrian age. One-directional group-
mg (see also entry Q04-005) provides evidence for a later
(Palaeozoic) overprint in the Fen complex.

Ref: Poorter (1972b)

Q02-004 Alns Complex B, N(C)

Age: 545-589 Ma (K-Ar; Doig, 1970; Welin et al., 1972;
Krestenet al., 1977), 553+ 6 Ma (Rb-Sr; Brueckner and Rex.
1979).

Magnetic directions of carbonatitic rocks divided into two
groups (4 and B) by the author, This entry lists the group B
data (all of normal polarity).

Ref: Piper (1981).

Q02-005 Alné Complex A (R), N(B)
Age: See Q02-004.
Gentle westerly ( R polarity) directions.
Ref: Piper (1981); Lihde and Pesonen (1985).

002-006 Alné Complex A (N), N(B)

Age: See Q02-004N polarity data.
Ref: Piper (1981); Lihde and Pesonen (1985).
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Q02-007 Batsfjord dvkes, N(B)

Age: 640 Ma (K-Ar; Beckinsale et al., 1976).

These vertical, NNE-trending dykes intrude the Barents
Sea Group sediments in the Varanger Peninsula of Finnmark
and are of Late Precambnan age. The dykes are slightly
altered, but do not show quenching effects. The alteration
occurred much later, perhaps related to Palacozoic metamor-
phism. The palaeomagnetic pole of this dyke swarm was nter-
preted by Kjode et al. (1980) as indicating dextral movement
of more than 1000 km along the Trollfjord-Komagelv fault
after intrusion of the dykes. See also Pesonen et al. (1989) for a
different interpretation

Ref: Kjode et al. (1978). Kjode (1980); Pesonen et al.
(1989)

Q02-008 Kongsfjord dvkes, N(D)

Age: Inconclusive radiometric data give ages n the 935-
1946 Ma range However, these dykes intrude the Late Pre-
cambrian Barents Sea Group and are thus probably of Late
Precambnian—Cambrian age (Beckinsale et al., 1975). Most
samples are magnetically unstable. Three samples show con-
sistent directions which agree with that of the Bétsfjord dykes
(entry Q02-007).

Ref- Kjode et al. (1978); Kjode (1980); Lihde and Pesonen
(1985)

Ordovician Q03
Q03-001 Swedish hmestones, S(C)

Age. Ordovician. Biostratigraphic evidence (Claesson,
1977) Sampled from the provinces of Nirke, Ostergstland and
Oland 1n southern Sweden. The steeply inclined, fairly stable
direction 1dentified probably represents an unresolved mulu-
component system.

Ref Claesson (1978).

Q03-002 Suliyelma gabbro (R), N(D)

Age: Early—-Middle Ordovician on stratigraphic evidence.
An age of 4434+ 16 Ma (Rb-Sr; Wilson, 1972) obtained for the
related Furulund granite gives the minimum age for this gab-
bro. The peak of metamorphism. however. appears to have
occurred during the Wenlockian (ca. 430-420 Ma) or
Ludlowian (ca. 420-415 Ma). Both polarities are present The
R polarity mean (with a large scatter) was calculated from the
author’s orniginal tables

Ref: Piper (1974); Lihde and Pesonen (1985).

Q03-003 Suliyyelma gabbro (N), N(D)

Age: See Q03-002.

Mean of the N polanty data, as recalculated from the
original publication

Ref: Piper (1974). Lihde and Pesonen (1985).

Q03-004 mean Sulitjelma gabbro (C), N(C)

Age: See Q02-002.
Combined mean of the N and R polanty data
Ref: Piper (1974); Lihde and Pesonen (1985).

Q03-005 Askdy pluton (A1), N(B)

Age: The NRM 1s interpreted as having been acquired
duning Late Ordovician metamorphic resetting (F.other et al..
1987).

This entry lists the group 4/ data. which are less distinct
than the group B data (see entry Q05-011). Both polanties are
present in this pluton

Ref- Rother et al. (1987)

Silurian Q04
Q04-001 Oslo 1gneous rocks (A), N(D)

Age: K-Ar dates yield ages of about 424 Ma (Versteeve,
1975 Dons and Larsen, 1978).

These rocks are products of the Oslo igneous episode
Samples were taken 1n the southern and western parts of the
Oslo Ruft. Palacomagnetic direction and pole were calculated
by Lihde and Pesonen (1985) from fig. 2 of the author's
oniginal paper (Storetvedt et al.. 1978). It 1s unceirtain whether
the direction should be corrected for tectonic ult, as was done
for the younger B pole of the same formation (entry Q06-001)
in the same study

Ref Storetvedt et al. (1978); Ldhde and Pesonen (1985).

QO04-002 Sdrv nappe dolerites (4). S(C)

Age. 665 Ma (“Ar-"Ar; Claesson and Roddick. 1983),
720+ 225 Ma (Rb-Sr; Claesson, 1976), 5992576 Ma (K-Ar,
Claesson, 1976; Point et al., 1976).

Palacomagnetic data from the NNW-trending Ottfjillet
dykes, which have been translated with the Sarv nappe, part of
the Scandinavian Caledonides. The dykes are compositionally
abyssal tholeiites and not oceanic. They are probably related to
the early stages of the opening of the lapetus Ocean The
nappe movement probably took place in Silurian—Early De-
vonian times.

Ref: Bylund and Zellman (1980).

Q04-003 Sirv nappe dolerites (B), S(C)

Age: See Q04-002

Thus entry lists data from dolerites of the maimn part of the
Sarv nappe. The NRM 1is interpreted as representing the re-
magnetization during the nappe translation roughly 1n
Silunian-Devoman times (syntectonic). However, the authors
point out that the “Ar-*Ar data of Claesson and Roddick
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{1976) suggest a Late Precambrnan age for these dolerites and
that the magnetization may be primary, but anomalous due to
nappe rotations.

Ref: Bylund and Zeliman (1980).

Q04-004 Roysing dyke (PC), N(C)

Age: See Q04-002.

This dyke intrudes an outlier of the Sérv nappe and belongs
to the group of Sirv nappe dolerites (see entries Q04-002 and
003).

Ref: Bylund and Zellman (1980

Q04-005 Fen Complex overprint, N(C)

Age: Esuimated age for this overprint is ca. 370-570 Ma
{see Storetvedt, 1973) and entry Q02-003.

Both polarities are present, but only the R polarity mean is
listed here (the estimated N polarity mean direction is D = 30°,
I=~10°). This overprint is probably related to the metasoma-
tism n the Fen Complex during Silurian time.

Ref: Storetvedt (1973); Lihde and Pesonen (1985).

Q04-006 Ringerike sandstone, N{D)

Age: Middle~Late Silurian, based on biostratigraphy.
High-temperature component estimated by Li#hde and Pesonen
(1985) from original data.

Ref: Storetvedt et al. (1967, 1978); Lihde and Pesonen
(1985).

Q04-007 Ringerike sandstone (hb), N(A}

Age: Probably mid-Late Silurian on palacomagnetic evi-
dence (Douglass and Kent, 1986).

High blocking temperature data isolated by detailed ther-
mal demagnetization. Both polarities are superimposed in the
same samples. Positive fold test. One of the few mid-Palaeozoic
key poles from Fennoscandia.

Ref: Douglass and Kent (1986).

QU04-008 Gotland Follingbo limestone, S(C)

Age: Middle-Late Silurian on biostratigraphic evidence
(Claesson, 1979), The author is sceptical about the results
owing to the weak NRM in these rocks, but argues that the
magnetization could be of Late-Middle Silurian age.

Ref: Claesson (1979).

Q04-009 Gotland Dacker limestone, S(C)

Age: Middle Silurian on biostratigraphic evidence (Claes-
son,1979).

Weak NRM intensities (see entry Q04-008).

Ref: Claesson (1979).

P seeNENE L N

QU4-010 Gorland Medbys limestone, 51C)

Age: Late Silurian on biostratigraphic evidence (Claesson.
1979).
Ref: Claessson (1979).

Q04-011 Scama limestone, S(C)

Age: Late Silurian on biostratigraphic evidence
Ref- Claesson (1979)

Q04-012 Fongen— Hyllingen gabbro (P1), N(B}

Age: Probably Late Silurian, biostratigraphy.

The studied rocks include gabbro, amphibolitized gabbro
and trondhjemite. Two palaeomagnetic directions established
(see also entry Q05-004). The anomalous palacomagnetic direc-
tion in this entry is attributed to either a geomagnetic excur-
sion or to a rotation by ca. 90° of the gabbro around a vertcal
axis during late Caledonian time.

Ref: Abrahamsen et al. (1979); Abrahamsen (1985).

Devonian Q05
QO03-001 Réragen sandstone, N(B)

Age: Early Devonian on biostratigraphuic evidence. No
tectonic or magnetic age control.
Ref: Storetvedt and Gyellstad (1966); Storetvedt et al. (1967}

Q05-002 Hdstetnen sandstone (A), N(A)

Age: Devonian on stratigraphic evidence.

Study on Devonian sandstone and its substrata. A post-
tectonic magnetization component isolated from both sand-
stones and the basement. Negative ult test. Magnetic fabric
studies show penetrative cleavage. Both polarities present and
superimposed in the same specimens, hence mixed polarity.

Ref: Torsvik et al. (1987).

Q05-003 Hdsteinen sandstone (B), N(B)

Age: The age of the B component is probably Mesozoic as
it was isolated from samples from shear zones activated during
Mesozoic movements.

Bipolar stable magnetization.

Ref: Torsvik et al. (1987).

Q05-604 Fongen~ Hyllingen gabbro (P2), N(B)

Age: Probably Early Devonian (estimated).

This magnetic direction in the Fongen-Hyllingen gabbro is
less well defined than the P/ component (entry Q04-012). It
may also represent post-intrusion tectonic movements as dis-
cussed in Abrahamsen (1985).

Ref: Abrahamsen et al. (1979); Abrahamsen (1985).
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Q05-005 Kvamshesten Old Red Sandstone (R), N(B)

Age: Middle-Late Devonian on biostratigraphic evidence.

This entry (reversed polarity) is probably an overprint
acquired during diagenesis. The palaeopole deviates by more
than 15° from other Devonian palaeopoles.

Ref: Lie et al. (1969).

Q05-006 Kvamshesten Old Red Sandstone (N), N(D)

Age: See Q05-005.
Normal polarity data from two samples.
Ref: Lie et al. (1969).

Q05-007 Kvamshesten Old Red Sandstone, N(A)

Age: See Q05-005. The NRM 1s probably of syntectonic
age, recording thrust movements during Late Devonian-Early
Carboniferous times.

The fold test is negative, but 30% unfolding was applied to
the data. Magnetic fabnic and crystallinity studies were also
conducted

Ref: Torsvik et al. (1986).

Q05-008 Ytteroy lamprophyre, N(C)

Age: 363+15 Ma (K-Ar; Pnem et al, 1968), 256 Ma
(Rb-Sr.biotite), 370 Ma (*Ar—*Ar; Mitchell and Roberts,
1987)

Results based on two samples only. New palacomagnetic
data suggest Perrmuan rather than Devonian age (Torsvik, pers.
commun., 1989).

Ref: Storetvedt (1967).

Q05-009 Hornelen sandstone (A), N(A)

Age: Upper-Lower Devomian (fossil evidence).

Two palaeomagnetic directions 1solated, both of dual polar-
ity. Group A arguably of synfold origin (20% unfolding ap-
plied) and of Late Devonian to Early Carbomiferous age.
Magnetic fabnc study included.

Ref: Torsvik et al. (1987)

Q05-010 Hornelen Old Red Sandstone (B), N(B)

Age. See Q05-009.

Group B data related to Mesozoic faulting and shearing.
Both polarities present. Magnetic fabric studies included.

Ref Torsvik et al, (1987).

Q05-011 Askéy pluton (B), N(C)

Age: Palaeomagnetic data indicate Late Devonian age.

Less well established group B data from the Askdy pluton
(see entry Q03-005). Dual polarty.

Ref: Rother et al. (1987).

Carboniferous

Q006-001 Oslo igneous rocks (B), N(B)

Age: Although not directly dated, the rocks of this entry
are considered to be of Late Carboniferous-Permian-Jurassic
age (see also entries Q04-001, Q06-011. Q07-008, Q08-001 and
Q09-002 to 003). According to the authors, tte magmatic
activity, which propagated from S to N. was imtiated dunng
Carboniferous and ended with dyke activity 1n Jurassic and
Tertiary times Generally. palaeomagnetic data with gentle
inchinations are taken as Carboniferous while those with inter-
mediate inchinations are considered as Permian Tlus entry lists
the R polarity data on sediments interbedded in and baked by
lavas. Tilt orrection applied.

Ref: Storetvedt et al. (1978); this work

Q06-002 Sdrnd alkaline bodyv (1), S(B)

age: 287 + 14 Ma (Rb-Sr: Bylund and Patcheit, 1977)
Study made on an isolated peralkaline svenite site.
Ref: Smith and Piper (1979)

Q06-003 Sdrna alkaline body (2), S(B)

Age: See Q06-002.
Three sites studied (see Q06-002)
Ref: Bylund and Patchett (1977)

Q06-004 mean Sdrna alkalne body, S(A)

Age: See Q06-002.

Combined mean of two studies on Sirna :lkaline body
(entries Q06-002 and 003).

Ref: Smith and Piper (1979).

Q06-005 E Vastergotiand sill, S(B)

Age: 287 +15 Ma (K—Ar; Priem et al., 1968).

These dolente sills cover the Early Palaeozcic sediments
See also entry QO07-017 for shightly vounger ages from the
western part of Vistergdtland County.

Ref: Mulder (1971).

Q06-006 Scania dolerites (A), S(A)

Age: K-Ar ages range from 200 to 425 Ma; average age ca
300 Ma (Klingspor, 1976).

The dykes strike NW-SE and cut Precambnan gneisses
and Lower Palaeozoic sediments. The dolerites are slightly
older than the melaphyres (entry Q07-001). Two studies have
been made on these dolentes (see also Q06-007).

Ref: Mulder (1971).
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Qu6-007 Scama dolerites (B). SiA)

Age: See QU6-006.
Ref. Bylund (1974).

Q06-008 Krageri dvkes, N(C)

Age: Probably Late Carboniferous or Early Permian,
palacomagnetic evidence.

See also entries Q11-002 and 003.

Ref: Storetvedt (1968); Lihde and Pesonen (1985)

Q06-009 Stabben sill (hb), N(B)

Age: 297 + 8 Ma (Rb-Sr, whole rock: Raheim, 1974).

This study deals with a profile through a single syemte sill.
Two magnetization directions established. This entry lists the
hugh blocking temperature (hb), presumably a primary compo-
nent of Carboniferous age. See also entry Q06-010.

Ref. Sturt and Torsvik (1987).

Q06-010 Stabben sill (Ib), N(B)

Age: Magnetuization probably of Mesozoic/Tertiary age
(see Q01-010).

This entry lists the low blocking temperature component of
N polanty, which overprints the R polarity hb component
listed in entry Q06-010.

Ref: Sturt and Torsvik (1987).

Q06-011 Oslo graben lavas, N(D)

Age: Probably Carboniferous, based on palacomagnetic
data.

Data from three sites listed in abstract by Douglass and
Kent (1986) without statistics

Ref: Douglass and Kent (1986).

Permian
Q07-001 Scania melaphyres, S(A)

Age: 250-285 Ma (K-Ar; Klingspor, 1976).

Some of the melaphyre dykes are altered by post-intrusion
autometamorphism.

Ref: Bylund (1974).

Q07-002 Sunnhordland dykes (R), N(B)

Age Three episodes of dyke intrusions according to K-Ar
dating: (i) 275 Ma, (ii) 220 Ma and (iii) 160 Ma (Faerseth et
al., 1976). The R polarity data were calculated from intersect-
ing great circles yielding a Permian palaeopole (see also entry
Q09-001).

Ref: Lovlie (1981).

PO SONEN | A
Q07-003 Arendal diabuses (A}, N(()

Age Permuan age for these dykes inferred from geological
evidence (cross-cutting relationships) and from palaeomagnetic
data. The palaecomagnetic directions of the Arendal diabases
are divided 1nto five groups accarding to inchinations, and are
probably post-Permuan remagnetization effects. Both diabases
and lamprophyres are present. Dykes intruded fracture zones
that were active before and after the intrusions This entry Iists
the group 4 data, which are probably of Early Permian age

Ref Halvorsen (1972); Lahde and Pesonen (1985).

Q07-004 Arendal diabases (B), N(B)

Age: See Q07-003.

Steeper (reversed) inclination than in Q07-003. This may be
due to post-Permian overprnt.

Ref: Halvorsen (1972): Lihde and Pesonen (1985).

Q07-005 Arendal diabases (C), N(B)

Age. See QO07-003. Magnetization probably of Late
Carboniferous—Early Permian age.
Ref: Halvorsen (1972); Lahde and Pesonen (1985).

Q07-006 Arendal diabases (D1), N(B)

Age: See Q07-003. Magnetization may be a post-Permian
overprint.
Ref: Halvorsen (1972); Lahde and Pesonen (1985).

Q07-007 Arendal diabases (D2), N(B}

Age: See Q07-003.

This entry has the steepest (reversed) inclinations and may
represent a post-Permman overprint.

Ref: Halvorsen (1972); Lihde and Pesonen (1985).

Q07-008 Oslo 1gneous rocks (1), N(B)

Age: Permian (estimated).

Samples taken in two areas of the Oslo igneous province.
Several rock types present. The data in this entry are the mean
of all the data of a variety of rock types. The data are dip
corrected.

Ref: Van Everdimngen (1960)

Q07-009 Ny — Hellesund dykes, N(A)

Age. 255-380 Ma (K-Ar; Halvorsen, 1970).
The diabases occur as both dykes and sills.
Ref: Halvorsen (1970; 1972).
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Q07-010 Gyerdingen larvikite, N(C)

Age: Not dated, but a Permian age assumed on
palaeomagnetic evidence

Rocks demagnetized only to 15 mT. This study 1s part of a
larger study of magnetic anomahes related to the larvikite. The
mean direction and statistics recalculated by Lahde and
Pesonen (1985) from fig. 6 of onginal publication.

Ref: Kristoffersen (1973). Lihde and Pesonen (1985).

Q07-011 Bohuslin dykes (RPM), S(B)

These dykes are due to widespread NNW or N-S trending
Permuan dyke activity 1n the Bohusldn Province on the west
coast of Sweden. Possibly related to events in the Oslo Rift.
Multiple ntrusions are present, and the grouping is based on
ntrusion types.

Age: Not dated, but a Permian age assumed on
palaecomagnetic basis.

This entry lists the marginal rhomb-porphyry dyke data.
Geological evidences suggest that the RPM dykes are older
than the RPC dykes (entry Q07-012). Positive baked contact
test

Ref: Thorning and Abrahamsen (1980); Lihde and Pesonen
(1985)

Q07-012 Bohuslin dykes (RPC), S{B)

Age: See QO07-011. Central parts of the rhomb-porphyry
dykes considered the youngest dykes in the area.

Ref: Thorning and Abrahamsen (1980); Lihde and Pesonen
(1985)

Q07-0f3 mean Bohusliin dvkes (RP). S(A}

Age: Permuan, see Q07-011.

Mean of Bohuslan rhomb-porphyry dykes (entries Q07-011
and 012)

Ref: Thorning and Abrahamsen (1980); Lahde and Pesonen
(1985)

QO07-014 Bohuslin porphyry dvkes (PD), S(B)

Age. Not dated. but considered to be Permuan on
palacomagnetic evidence.

These porphyry dolerites strike NNW and are up to 10 m
thick. They show chilled margins against the granitic wall
rocks.

Ref: Thorning and Abrahamsen (1980); Lihde and Pesonen
(1985)

Q07-015 Bohuslin dolerite dykes (D), S(B)

Age: See Q07-011. Probably slightly older than Q07-011
and 0127 For geological reasons the inferred age order is'
Q07-015 (oldest), Q07-014 (intermediate), Q07-011 (youngest).

Large scatter in direction. These dolente dykes are very
narrow.

Ref: Thorning and Abrahamsen (1980); Lahde and Pesonen
(1985)

Q07-016 mean Bohuslin dvkes (RP,PD.D), S(A)

Age: See Q07-011.

Mean of entries Q07-013 to 015. A possible trend 1n the
palaeopoles of the Bohusldn dykes indicated by steepening of
inchnations from RPM over RPC to PD and 10 P.

Ref: Thorning and Abrahamsen (1980); Lahde and Pesonen
(1985).

Q07-017 W Vistergotland sill, StB)

Age: 2824 50 Ma (K~Ar; Priem et al., 1968) See also entry
Q06-005 The age difference between these intrusions s so
small that they may belong to the same mtrusion period

Ref: Mulder (1971).

Q07-018 Brumunddal lavas, N(C)

Age: Not dated, but the lavas belong 1o the Permuan Oslo
Rift.

Data n thus entry were recalculated from fig. 5 (Storetvedt
and Petersen, 1970, p. 576), and are after 50% unfolding as
proposed by the authors. See also entries Q08-002 to 004.

Ref: Storetvedt and Petersen (1970), this work

Triassic Q08
Q08-00! Oslo igneous rocks (11}, N(C)

Age. Not dated, but ages of nearby igneous rocks are
276 +2 Ma (Heter and Compston, 1969). K~Ar ages group in
the intervals 260-270 Ma and 230-240 Ma (Ineson et al.,
1975). For further discussion of radiometric ages, see Sundvoll
(1978).

This entry bLists the R polanty data, which are probably
Tnassic or Jurassic.

Ref: Storetvedt et al. (1978); Lahde and Pesonen (1985).

Q08-002 Brumunddal lavas (R), N(C)

Age. Not dated, but a Triassic magnetizat on age 1s 1n-
ferred from palacomagnetic data (Storetvedt and Petersen,
1970)

These data on reversed polanty were recalculated i this
work from fig 5 (Storetvedt and Petersen, 1970, p.576). as
these authors do not list the data according to polanties.

Ref: Storetvedt and Petersen (1970). this work

Q08-003 Brumunddal lavas (N}, N(C}

Age: See Q08-002.

Thas entry lists the N polarity data as recalculated from fig.
5 (Storetvedt and Petersen, 1970, p.576), and are after 50%
unfolding,

Ref: Storetvedt and Petersen (1970). this work.
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QUK-004 Brumunddal lavas (C), NC)

Age. See Q08-002.

This entry 1s the combined mean of N and R polanty data
listed by Storetvedt and Petersen (1970).

Ref. Storetvedt and Petersen (1970); this work

Jurassic
Q09-001 Sunnhordland alkaline dykes (N), N(B)

Age: Three episodes of dyke intrusion reported: at 275 Ma,
220 Ma and 160 Ma (K-Ar: Faerseth et al, 1976). On
palaecomagnetic evidence, the N polarity compenent is younger
than the R polarity component (see entry Q07-002).

Ref: Lovlie (1981).

Q09-002 Oslo dyke rocks (R), N(C)

Age: Palaeomagnetic direction suggests a Mesozoic, possi-
bly Jurassic, age.

The dykes trend NNW_SSE and NNE-SSW.

Ref: Storetvedt et al. (1978); Lihde and Pesonen (1985).

Q09-003 Oslo dyke rocks (N), N(C)

Age: See Q09-002. Palacomagnetic data suggest a Jurassic
age for the N polarity data listed in this entry.
Ref: Storetvedt et al. (1978); Lihde and Pesonen (1985).

Q09-004 Sotra dykes, N(B)

Age: Probably ca. 250 Ma old on palacomagnetic evidence
(Lovlie and Mitchell, 1982).

These dykes record a stable NRM, which is interpreted as
representing the blocking of remanence during uplift related to
Kimmenan (ca. 160-150 Ma) basin development in the North
Sea region. Negative baked contact test (see Q09-005). The
magnetization could thus be of Middle-Late Mesozoic age.

Ref: Lovlie and Mitchell (1982).

Q09-005 Sotra baked rocks, N(C)
Age: See Q09-004.
Negative baked contact test (cf. Q09-004).
Ref: Lovlie and Mitchell (1982).
Cretaceous
Q10-001 Scanian basalts (N), S(A)
Age: 81-169 Ma (K-Ar; Prinzlau and Larsen, 1972;
Klmgspor, 1976), Middle-Late Jurassic on fossil evidence.

Volcanism in Scania probably started in the Middle-Late
Jurassic and ended in the Cretaceous.

el soNENETD o

These basaits have both polarities but the reversal v not
exactly 180°. No correlation found between K Ar ages and
polanty. The entry lists the N polarity stte mean data. Data m
the catalogue are from Bylund (1981), and include data from
Bylund (1973), Schweitzer (1975) and unpublished results
(Bylund, 1n prep.). Schweitzer also carried out palaeointensity
determinations.

Ref: Bylund (1981)

Q10-002 Scaman basalts (R), S(C)

Age: See Q10-001. R polarity data.
Ref: Bylund (1981).

Q10-003 mean Scanian basalts, S(B)

Age: See Q10-001.
Combined R and N polarity means.
Ref: Bylund (1981).

Q10-004 Lappajdrvr impact structure, F(C)

Age: 77.3+0.4 Ma (*Ar-*°Ar; Jessberger and Reimold,
1980).

The NRM was probably acquired during (rapid) cooling of
impact melt rocks. The direction is therefore a spot-reading of
the Earth’s magnetic field and hence the pole position (imply-
g an age of ca. 200 Ma on the European APWP curve) s a
VGP. On the other hand, the anomalous NRM direction may
suggest that a post-impact tectonic tilt is uncorrected.

Ref: Pesonen et al. (1984); Pesonen (in prep.).

Tertiary Q11
Q11-001 Dellen impact structure, S(B)

Age: Not dated, but thought to be of Tertiary age. Data
from impact rocks may represent only a spot-reading of the
Earth’s magnetic field (see entry Q10-004).

Ref: Bylund (1974).

Q11-002 Krageri dykes B(R), N(B)

Age: Not dated. Tertiary age estimated from
palaeomagnetic pole interpretation.

Both polarities are present and the reversal 1s symmetric.
This entry lists the R polarity data.

Ref: Storetvedt (1968).

Q11-003 Krageri dykes A(N), N(C)
Age: See Q11-002.

This entry lists the N polarity data.
Ref: Storetvedt (1968).
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