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EOCAMBRIAN VOLCANISM 
IN SOUTHERN NORWAY 

BY 

l. B. RAMBERG and T. F. W. BARTH 

Abstract. The Fen circular complex is composed of carbonatites and alkaline 
silicate rocks. It is temporally associated with breccias, explosion pipes, and 
kimberlitic-alkalibasaltic dikes occurring from Jonnbu in Lifjell in the north
east to Greipstad near Kristiansand in the southeast over a distance of about 
300 km, but greatly concentrated in the near vicinity of Fen. It is assumed 
that a majority of these breccias, etc., are genetically related to the Fen vol
canism. Isotope ratios indicate an age range at the Precambrian-Cambrian 
transition. 

CONTENTS 
p age 

Abstract . . . . . . . . 219 
Introduction . . . . . . 219 
The explosion pipe at Fen 221 
Apparent age of the Fen complex 223 
Dikes, explosion pipes, and breccias in the environs of the Fen complex 224 
Other explosion sites in Telemark and Agder 230 
Summary and conclusions 233 
Referencer . . . . . . . . . . . . . . . 234 

Introduction 

The small ring complex of carbonatites and peralkalic rocks at Fen 
in Telemark became known to science through the great monograph 
of BR6GGER (1921), which he entitled 'Die Eruptivgesteine des 
Kristianiagebietes IV'. In this work, Brogger offers for consideration 
the idea that carbonatites, i. e. special types of rock that used to be 
called crystalline limestones, are of magmatic origin. Thus, the ex
istence of a magma essentially composed of calcium carbonate was 
postulated. 
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The peculiar rock association at Fen was discovered by Goldschmidt 
in the spring of 1918; collection of specimens and geological mapping 
of the area were carried out by Goldschmidt and Brogger during the 
following summer. The rock complex was regarded as an outlier of 
the nearby Oslo area. As the laboratory work proceeded; Brogger 
eventually arrived at the following two important conclusions: l) the 
carbonate rocks were magmatic, and 2) the age was Jotnian or 
Eocambrian, i.e. much older than the Oslo area. Goldschmidt seems 
to have taken part in the work, but eventually withdrew, ostensibly 
because of other pressing work. However, he followed the further work 
in the Fen area with unfailing interest, made frequent excursions, and 
manifestly sympathized with the hypotheses enunciated by Brogger, 
though he did not regard them as proven. 

Brogger's main thesis is the existence of both carbonate-silicate 
rocks and pure carbonatites of magmatic origin. (Karbonat-Silikat
gesteine und Karbonatfelse, die unzweifelhaft als magmatische Er
starrungsgesteine aufgefasst werden miissen.) He quotes with approval 
the work on the Aln6 area by H6GBOM (1895), to whom is given 
the credit for first having demonstrated the existence of carbonate 
rocks congealed from a magma-the magmatic carbonatites of Fen 
provide a beautiful confirmation of the careful observations made 

at Alno. 
Brogger's views were received with mixed feelings by the geologists 

of the world. BowEN (1924, 1926) was the first to raise objections. 
After having visited Fen he declared that the carbonatites were 
formed metasomatically by replacement of silicate rocks. However, 
R. BRAUNS (1925, 1926), who studied the volcanic carbonatitic ejecta
menta at Laacher See, stated: 'Die Abhandlung von Bowen ist nicht 
geeignet, diese Anschauung zu erschiittern.' Later, SÆTHER (1957) 
concluded that the alkaline silicate rocks at Fen were true magmatic 
rocks, while the different carbonatites had been formed by peri
magmatic hydrothermal alteration of the silicate rocks. 

Thus, several contrasting views have been presented in the earlier 
literature. In the present paper, particular emphasis is laid, not on 
the Fen ring complex itself, but on the impressive association of dikes 
and satellitic explosion vents which penetrate the surrounding gneisses 
and testify to a manifest volcanism of greater extent than that which 
locally produced the Fen pipe. 
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The explosion pipe at Fen 

The pipe is situated in the Precambrian gneisses of Telemark about 
10 km west of the western boundary of the Oslo area. It is roughly 
concentric; the core consists of carbonatite (sovite-rauhaugite), the 
shell of peralkaline rocks of the ijolite-urtite-melteigite series, and the 
whole is surrounded by an outer hala of fenite. See Fig. l. 

A gravimetric survey by RAMBERG (1964) showed the Fen pipe 
to induce a local positive Bouguer anomaly of 20 milligal, revealing 
that the downward cylindrical extension of the pipe consists of rocks, 
the average density of which is at !east 3.10 gfcm3. Rocks of such a 
high gra vi ty represent a very small part of the present surface area; 
only damkjernites (and vibetoites) possess a sufficiently high density. 
Thus, the gravity measurements lend credence to the idea that dam
kjernite (3.08 gfcm3) forms a large part of the subsurface rocks. 

Two systems of fissures dissect the pipe: radial fissures, which may 
continue up to several hundred meters into the surrounding gneisses, 
and concentric fissures. Where the concentric fissures occur inside 
the carbonatites, the inner part has always subsided in relation to the 
outer rocks, i.e. a typical cauldron feature. 

A great number of dikes, diatremes, and explosion breccias are 
found within the pipe and in its immediate neighborhood (Fig. 1). 
The dikes are damkjernitic* ( =kimberlitic, sensu lato). Some of the 
diatremes and breccias are filled by damkjernitic material and by 
xenoliths of gneiss, fenite, rocks of the ijolite-melteigite series, sovite, 
and rauhaugite. The matrix of damkjernite shows signs of repeated 
fragmentation. In extreme cases, the amount of damkjernitic matrix 
is very small compared to that of the xenoliths. 

Genetically related to damkjernite are the mineralogically and 
chemically highly variable silicate-carbonate rocks that Brogger called 
hollaite, kåsenite, and ringite. Again, the alnoitic dikes discussed by 
VON ECKERMANN (1958) and the carbonate dikes of HOLMES (1936) 
are closely related. Kimberlites of similar composition have been 
described by DAWSON (1962) from Basutoland. 

* Damtjern is the type locality of damkjernite described by BROGGER (1921). 
The proper speiling of the geographical name is given here. For the rock name, 
Brogger (erroneously) used k instead of t (damkjernite); this is retained in the 
present paper. 
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Transitions between damkjernitic and autoclastic breccias are fre
quently seen. The autoclastic breccias are 'dry', i.e. they consist of 
angular fragments of the surrounding rocks in a comminuted ground
mass of partly recrystallized cataclastic grains, and carry no detectable 
volcanic material. 

Apparent a�e of the Fen complex 

Several age determinations from Fen seem to confirm Brogger's 
conclusion that the Fen rocks are of Jotnian or Eocambrian age. 
FAUL, ELDMORE, and BRANNOCK (1959) determined the KfAr ratio 
in biotite occurring in sovite and calculated the corresponding apparent 
age to be 565 million years. 

NEUMANN (1960) presented a list of apparent ages of Norwegian 
minerals, and the most reliable figures from Fen (in Neumann marked 
with an asterisk) are 585 million years from biotite in damkjernite, 
590 and 603 million years from biotite in sovite. Later determinations 
from the Laboratory of Precambrian Geology in Leningrad provide 
two more figures: 568 million years from biotite in sovite and 573 
million years from biotite in damkjernite (BROCH 1964). The apparent 
ages of the Fen rocks are plotted in Fig. 2 together with ages of some 
Permian rocks from the Oslo region. 

It is of interest that SÆTHER (1957), using less sophisticated UfTh 
methods, arrived at apparent ages of 420, 570, 570, and 590 million 
years. A determination of the U /Th con tent in pyrochlore from sovite 

. -' ' . .  
200 

c 
" ·e:: 
� .. 
• li: 
"'c:· 
�� ... J:U 
o-' 

400 600 

• 

eoo 1000 million years 

• Oslo Area rocks 
• Fen Area rocks 
• Gneiss near Fen Area 

Fig. 2. Radioactive age determinations from Fen and Oslo areas. Accurate 
figures for Lower Permian in Cornwall and Middle Upper Cambrian in Sweden 

are from KuLP (1960). 
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in the Alno complex (Sweden) gave 563 million years (VON EcKER

MANN and WICKMAN 1956). 
It is worthy of note that recent Russian studies (DAVIDSON 1964, 

with references to several Russian papers) have shown that kimberlite 
breccia pipes of Yakutia were emplaced in a cold magmatic phase 
mainly in Mesozoic time while their radiometric age is late Sinian, 
i.e. about 650 million years. It is not unlikely that we have principally 
the same conditions in the Fen area. 

Dikes, explosion pipes, and breccias in the 

environs of the Fen complex 

BERGSTOL (1960) examined the environs of Fen and found the contig
uous gneisses studded with damkjernitic and tinguaitic dikes, dia
tremes and damkjernitic and autoclastic breccias of the same kind 
as described above. In addition, similar occurrences have been en
countered at greater distances from the Fen complex (see compilation 
map, Fig. 3). It is obvious that Fen is only one of the sites of explosion, 
and that a very great number of smaller vents abound in this general 
area. 

Damkjernite, being a characteristic rock of both the Fen pipe and 
of many of the dikes and breccias, but not found in any other place in 
Norway, deserves special mention. 

Damkjernites (described by BROGGER 1921 and SÆTHER 1957) are dark 
porphyritic rocks; phenocrysts of biotite (1-5 cm across) are most common, 
but homblende, pyroxene, and olivine also occur. The phenocrysts are typi
cally rounded, bent and broken. 

Biotite exhibits hexagonal outlines, and seems to be homogeneous. The 
groundmass is made up of pyroxene, amphibole, biotite, magnetite, and nephe
line pseudomorphs in a matrix of feldspar and calcite. Hornblende is a light 
brown barkevikite often corroded and coated by a green amphibole, which also 
occurs in the groundmass. Blue amphibole makes up the outermost rim. Pyr
oxene is a light green diopside with shells of violet titanaugite or aegirite
augite. Magnesian ortho-augite occurs locally. Olivine is magnesian (85 Fo), 
but often altered into serpentine. Calcite is partly primary, but also secondary 
(metasomatic); locally it attains high concentrations. 

Accessories are apa tite (up to 6 per cent), ilmenite, chromite, picotite, pyrite, 
sphene, and melanite. Anatase has been observed (SÆTHER 1957). 
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Fig. 3. Compilation map showing the Fen explosion vent and its environments. 
Damkjemitic and tinguaitic dikes and breccias have pierced the Precambrian 
gneisses and granites over a large area outside the Fen complex. The map is 

oriented N-S. 
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Inclusions in the damkjernite are: 

l. Cognate xenoliths and fragments of the country rock, that is: 
gneiss and granite, fenite, tinguaite, and in the Fen pipe or near to 
it also urtite-jacupirangite, sovite, rauhaugite, etc. In certain dam
kjernitic breccias, the inclusions are so numerous that the damkjernite 
itself becomes quite subordinate in amount. 

2. Fragments of peridotite, pyroxenite, hornblendite (OBP series 
of HoLMES 1950). The fragments are frequently surrounded by an 
aureole of damkjernite, conferring a nodular structure upon the rocks. 
The fragments may be cognate, or they may be picked up from the 
earth's peridotite mantle. 

Inclusions of both types may be angular, but in places they are 
well-rounded, as if ground in a mill (see Fig. 4). Similarly rounded 
pebbles are pictured from the Basutoland kimberlites by DAWSON 

(1962), whose conclusion was that kimberlite is the result of inter-

Fig. 4. Damkjernite breccia with inclusions showing the effect of rounding and 
polishing due to gas coring. The ruler is 30 cm long. Orekås, east shore of Norsjo. 

Photo Bergstol. 
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action between phenocrysts of forsterite, enstatite, diopside, and 
ilmenite and a fluid rich in water, carbon dioxide, alkalies, lime, and 
in some cases, silica. This conclusion seems equally valid for the 
damkjernites of Fen. 

Emplacement. The rocks adjacent to the damkjemite pipes are 
hardly metamorphosed, nor are they visibly tectonized (brecciated or 
shattered). The contacts are conspicuously clean and sharp with the 
exception of damkjernite intruding the silicate and carbonate rocks 
of the Fen circular complex. The contacts are here often metasomati
cally altered, and transitional rock types have developed. 

Some of the small damkjemite pipes (diameters of about 2 m) 
eject a system of thin radial veins or 'rays' into the surrounding 
gneiss for distances of up to 10-12 m (see Fig. 5). The localization in 
space of the individual pipes was govemed by a pre-existing fissure 
pattem. 

The following occurrences of damkjemitic dikes and individual 
pipes in the gneisses deserve special mention. Numbers refer to Fig. 3. 

Damtjern (l) just south of the Fen pipe is the type locality of 
damkjemite. It is a dike, 3 m wide, striking WNW, containing numer
ous inclusions of peridotite, but no gneiss fragments. 

At Gruveåsen (2) is a breccia of irregular shape transitional between 
damkjemite and granite breccia. 

At Vindsås (3) and Steinsrud (4) are circular damkjemite plugs 
(see Table 1) . Minor pipes, only about 2 m across, are also known 
(see for example Fig. 5). 

Fig. 5. Schematic cross sections of 
two small damkjernite pipes in 
Precambrian gneiss, east coast of 

Norsjo. 

N 

Olm 
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Table l 

The surface area relations of the three largest damkjernite pipes in the Fen 
district and of the kimberlite pipes in South Africa. 

Sanna . . . . . . . . . . . . . . . . . . . . . about 0.032 km2 
Vindsås . . . . . . . . . . . . . . . . . . . . . . . . 0.008 km2 
Steinsrud . . . . . . . . . . . . . . . . . . . . . . . 0.003 km2 

Union of South Africa (WAGNER 1914) 

Premier . . . . . . . . . . . . . . . . . . . . . . . . . 0.318 km2 
Dutoitspan . . . . . . . . . . . . . . . . . . . . . . 0.129 km2 
Bulfontain . . . . . . . . . . . . . . . . . . . . . . 0.094 km2 
Kimberley . . . . . . . . . . . . . . . . . . . . . . 0.037 km2 

Basutoland (DAWSON 1962) 

Kao . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.174 km2 
Liqhobong . . . . . . . . . . . . . . . . . . . . . .  0.075 km2 
Kao Il . . . . . . . . . . . . . . . . . . . . . . . . . . 0.023 km2 
Sekhameng . . . . . . . . . . . . . . . . . . . . . .  0.013 km2 
Hololo . . . . . . . . . . . . . . . . . . . . . . . . . .  0.004 km2 
Thaba Pubsoa . . . . . . . . . . . . . . . . . . . 0.002 km2 

At V alebo (5) is a damkjernite dike about 20-30 cm wide, striking 
NW for at least 100 m. Localities 2-5 are reported by BERGSTOL (1960). 

At Sanna (6) 7 km SSW of Fen is an elliptical volcanic plug 100 m 
across; fragments of fenite and related rock types in a damkjernite 
matrix (sannaite of Brogger) indicate the dose similarity, petro
graphically and geologically, to the Fen explosion pipe (BRoGGER 
1921). 

At Brånan (7) in Bo about 20 km NW of Fen, three dikes of dam
kjernite, 2-4 m wide, strike towards NNW cutting the Precambrian 
gneiss over a distance of more than 5 km (WERENSKIOLD 1910). At 
Horte (8), nearby, a fourth dike of damkjernite having a more northerly 
strike cuts the Precambrian. 

In Drangedal (9) , a typical damkjernitic dike striking NNW, nearly 
2 km long and 5-15 m thick, has been described by KLAY (1964). 
The dike has a dip to the ENE. 

A very noteworthy feature is that in addition to the damkjernitic 
and autoclastic breccias and blowholes there are dikes and spatters 
of tinguaite in very great numbers (Fig. 3) . Wherever the gneiss is 
exposed, either naturally or in road cuts or quarries, tinguaite spatters 
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Fig. 6. Damkjemite plug penetrating a dike of tinguaite. Sprakevik, east shore 
of Norsjo. 

can be seen ranging from mere spots the size of a coin, to relatively 
large bodies. 

BERGSTOL (1965) describes the tinguaite dikes as mostly composite 
with a light reddish selvage varying in width from l mm to 10 cm. 
These dikes occur in great numbers in the neighborhood of Fen, but 
also occur abundantly at distances up to several kilometers away. 

Tinguaite is a nepheline-syenite-porphyry with a grey-green groundmass 
and phenocrysts of alkali-feldspar, nepheline, some biotite, and pyroxene. The 
groundmass consists of alkali-feldspar laths, nepheline, ægirite needles, and 
isotropic matrix, which is believed to be sodalite. The phenocrysts of alkali
feldspar are optically monoclinic, but show a triclinic X-ray pattem. 

The phenocrysts of nepheline are partly fresh, but rimmed by cancrinite 
and analcite, partly altered into muscovite; the red selvage consists mainly 
of alkali-feldspar. 

The tinguaites are older than the rocks of the Fen circular complex; 
xenoliths of tinguaite are found in damkjernitic plugs and breccias 
(see also Fig. 6). 
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Other explosion sites in Telemark and Agder 

Various explosion pipes or autoclastic breccias of uncertain ages are 
known in the Precambrian of southern Norway; they are all situated 
on or near friction breccias or other tectonic lines. 

At Skår in Greipstad (10)* 25 km west of Kristiansand, a vent is 
seen in Precambrian gneiss at the intersection of a north-south running 
fissure with the southwestern extremity of the 'great friction breccia' 
running parallel to the Skagerrak coast of southern Norway. The vent 
was described by K. O. BJORLYKKE (1924). 

In cross section, the vent measures about 50 m, and consists of 
fragments of quartzite and gneiss in a fine-grained, brownish-red 
felsitic groundmass, completely recrystallized and of non-directional 
fabric. Barite occurs in fissures. The felsitic groundmass is highly 
siliceous: Si02 = 90 per cent. 

Lunde prospect (11). The north-south line on which Skår is situated 
extends for about 12 km southward and intersects at Lunde another 
tectonic line striking E-W. The Precambrian gneiss is broken up here 
by pegmatitic material. Microcline and quartz are the chief minerals; 
biotite and chlorite are present; magnetite has been the object of 
prospecting activity; calcite in relatively large amounts, often en
casing microcline, seems to be primary. The distribution of calcite is 
uneven, with concentrations in separate zones and in areas of irregular 
shape. The surrounding gneiss has no trace of calcite. 

At Vegårsvann (12), on the south shore of Rennesund, 35 km 
north of Arendal on the 'great friction breccia', is a circular pipe 
containing gneiss fragments in a red-colored, fine-grained rock 
(A. BUGGE 1934). 

Three km southwest of Vegårshei (13), a breccia was discovered 
last summer by Touret and will be described by him. It is exposed in 
a road cut l km north of Haugland bridge and consists of fragments 
of altered amphibolite (or gabbro) in a cement of coarsely crystalline 
apatite with some calcite. The apatite crystals consist of a pink core 
with a white rim . A reaction rim is also present around the amphi
bolite fragments. 

At Fjone (14) on the west side of Nisservann is an elongate area, 
about 50 m X 140 m, filled with calcite-bearing syenite surrounded 

•Numbers refer to Fig. 7. 
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by metagabbro and brecciated gneiss. DoNs (1965) described the 
complex as a volcanic pipe. The surrounding rocks are Precambrian 
migmatitic gneisses that are influenced by the volcanic activity in 
a zone, 20-40 m wide, around the pipe. The same types of rock are 
found as fragmen,ts in the-pipe. The fonnati.on of the pipe is by gas 
coring and lava ascent followed by hydrothermal activity that pro
duced the calcite-barite-fluorite-anatase-bearing syenite and the 
various types of metagabbro. The feldspars of the syenite are low
temperature albite and submicroscopically twinned microcline which 
are believed to represent original high-temperature alkali-feldspar 
mixed crystals which evolved and recrystallized at low temperature 
and high vapor pressure. 

At ]onnbu (15) (SIGGERUD 1960) near Lifjell, on a fissure line about 
25 km northwest of Fen, is an explosion pipe about 50 X 150 m 
across. It penetrates quartzite and carries, in addition to fragments 
of the same quartzite, amphibolite, and black and red schists. Fissures 
radiating from the vent are filled with indurated rock dust and frag
ments of rocks. 

At N autesund (16) in Gvarv is a breccia cropping out along the 
strike of the surrounding quartzite for a distance of at least 100 m. 
It contains angular fragments ranging in size from l cm to l m of 
quartzite, leptite, and amphibolite in a matrix of ground-up rock 
material with epidote, feldspar, chlorite, sericite, and pyrite. A re
action rjm around the dark inclusions is sometimes apparent (personal 
communication of Dons and Myrland). 

The Gardnos breccia (17) is situated in Hallingdal, 140 km north of 
Fen. It is an impressive explosion pipe, 5 km across, filled by angular 
fragments ranging in size from dust to 50 m. A large fragment of 
'phyllite' (Cambrian ?) in the center of the breccia pipe is situated 
300 m below the sub-Cambrian peneplain. No trace of volcanic rock 
has been found. The groundmass of the breccia is impregnated with 
carbonaceous particles, usually of microscopic dimensions, giving it 
a dark color. The 'phyllite' is folded, but BROCH (1945) concluded 
that 'probably no younger rocks covered the "phyllite" formation 
at the time when the explosion happened'. 
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Summary and conclusions 

The damkjernite in many of the dikes and breccias mentioned indicates 
a genetic relationship between these occurrences and the Fen complex. 
Damkjernite (or kimberlite) has not been observed in any other places 
in Norway. The other volcanic and autoclastic breccias are of un
certain age, and may well be connected with the Permian Oslo 
volcanism as well. In fact, explosion breccias of Permian or post
Permian age have been described o utside the Oslo region; for example, 
the Sevaldrud breccia (No. 18, Fig. 7), containing xenoliths of rhomb 
porphyry of the Oslo type (BROGGER 1931). For the other breccias, 
no positive correlation with the Oslo region has been found; on the 
contrary, the fact that the breccias and blowholes mentioned in 
the present paper are concentrated around the Fen pipe suggests 
a 'Fen age' for the breccias as well as for the damkjernitic occur
rences. 

Many of the dikes in the environs of Fen are parallel to the western 
border of the Oslo region and conform to the pattern of fault and 
dislocations in the Precambrian gneisses and granites so well expressed 
in the topography. The same pattern is also present in the Eocambrian 
sparagrnite basin farther to the north, and parts of it form the eastern 
border of the Oslo area. The fault pattern also extends into Sweden. 
This fault system is, generally speaking, an expression of the marginal 
fracturing of the Fennoscandian shield. 

The breccias and vents in other parts of southern Norway at greater 
distances from the Fen area are related to the system of fissures, 
shatter zones, and friction breccias. The general strikes of the fissures 
are NE-SW and NNW-SSE. They are pure friction zones connected 
with brecciated and crushed rock (recrystallized mylonites). In places, 
fluorite is slightly concentrated and hydrothermal quartz masses are 
common. No 'volcanic' material can be seen. But many of the ex
plosion vents are located on these fissure lines, indicating that some 
relation may exist between the system of friction breccias probably 
generated or regenerated by the Caledonian orogeny and the various 
explosion vents including the Fen circular complex. If this is true, 
the volcanism at Fen cannot be regarded as a local event, but is only 
a detail of the regional volcanism along the verges of the Caledonian 
zone. Likewise, the Alno explosion complex seems to be but a part of 
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a regional volcanism, the vestiges of which have been traced by 
geophysical methods (F. E. Wickman, personal communication). 

There is a well-known relation between deep seated faulting and 
the occurrence of alkaline rock complexes associated with carbonatites. 
Brogger pointed out that the peralkaline rock complexes of Fen
noscandia lie on tectonic lines parallel to the Caledonian mountain 
chain: Fen, Aln6, and the large occurrences on the Kola peninsula 
(U.S.S.R.) are examples. Analogous relations obtain in North America; 
a number of peralkalic rock complexes of Tertiary age lie near the 
block-faulted orogenic zone of the Rocky Mountains. In Africa, the 
distribution of alkaline igneous complexes conform in general with the 
pattern of the large-scale rift-faulting (KING and SuTHERLAND 1960). 

Recently a comparison was made by BowEs and WRIGHT (1965) 
between the breccias-metagabbro-syenite complex at Fjone (No. 14, 
Fig. 7) and the explosion-breccia-appinite complexes in the Cale
donian orogenic belt of Scotland. The complexes are explained as 
resulting from the uprise of volatile-rich basaltic magmas, thus indi
cating a deep level origin of the volcanic material. 

The only age determination of this explosive activity in Norway 
comes from measurements on Fen minerals, giving between 565 and 
603 million years. The results of radioactive dating of other rocks of 
southern Norway indicate that the metamorphism of the Eocambrian 
Brottum sparagmite and the Fen volcanic activity are contempora
neous. BROCH (1965) collected and systematized the age determi
nations of Norwegian minerals, and came to the conclusion 'that 
something, leaving traces, seems to have happened in southern Norway 
at that time'. This 'something' may be the beginning of the Cale
donian orogeny, a beginning marked by movements-brecciation and 
volcanism-which, if the correlation to the Scottish explosion breccias 
is valid, continued into true Caledonian time. 
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