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This presentation is dedicated to

Vaino Puura, Jaan Kivisilla, Heino Koppelmaa, Valter Petersell
and Roland Gorbatschev

who, together with

Vello Klein, Matti Niin, Juho Kirs, Kalle Suuroja,
Gediminas Motuza and Grazina Skridlaite

were here in Arbavere, on April 24, 1990,

participating in the 15t meeting of Precambrian crust in the Baltic Sea region



Something more to remember

It is also important to remember even earlier scientific ancestors to us.

Alfred Elias Térnebohm Jakob Sederholm Wilhelm Ramsay Walter Wahl Nils HaraldMagnusson Pentti Eskola
1838-1911 1863-1934 1865-1928 1879-1970 1890-1976 1883-1964

When they were active, no one had any access to electronic communication devices,
computers or any advanced analytical tools.

And all their models were made without any plate tectonic inspiration.

But still, they managed to make quite a lot, in creating a base for our knowledge...



Now, in the 21st century, we all kKnow now that...

... Precambrian crust is widely distributed in northern and eastern Europe;
it is exposed in the Fennoscandian Shield (F) and the Ukrainian Shield (U).



and if we undress all Phanerozoic cover formations,
we see a large Precambrian complex; the East European Platform, ...

... consisting of three major blocks: Fennoscandia, Sarmatia and Volgo-Uralia.



There are thus two concepts with rather similar names:

the Fennoscandian Shield is the exposed part of the crustal block Fennoscandia.



Sometimes, the Fennoscandian Shield is inadequately
referred to as the Baltic Shield.

However, this shield is not exposed at one single spot in the Baltic republics,

and the shield is not exposed at one single spot in the Baltic Sea.

So, please, let us call the shield what it is, the Fennoscandian Shield.



The Fennoscandian Shield can be divided into three formal domains
and several other units




The main focus in this lecture will be on the Precambrian in SE Sweden...

... with an ambition to promote correlations of the Fennoscandian Shield
with the hidden Precambrian crust in the Baltic republics.



Precambrian regions in SE Sweden






a. Bergslagen (and the Valdemarsvik region)
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Bergslagen is a region in south-central Sweden,
where mining started long before any nation existed in northern Europe.

Mining for copper at Falun was initiated already in the 8t century,
which makes the historic mining records of Bergslagen 2nd in Europe.

The present Bergslagen mines contribute to make Sweden as leading mining nation in Europe.

Bergslagen is also unique for the historic discoveries of elements in the periodic table.



Mining
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Element discoveries

Mo, W, Li, Ni and Se were all discovered in ores in Bergslagen and surroundings
the REE metals Y, Yb, Tb and Er were discovered in a pegmatite in the Stockholm region

Discovery sites

Los Ni 1751

~_ Bastnis Ce 1804

" _ Falun Se 1817
Bispberg Mo, W 1781-

1783

Pitkéranta In 1910
Ytterby Y. Tb; Er. Yb, Ho, Tm, 1794-

Sc, Gd, Dy, Lu 1907

- Uto Li 1817

Taberg \" 1831

Gladhammar Co 1735

Only few of these metals have so far been exploited.
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Geological evolution

The Bergslagen region formed by intense igneous and sedimentary activity at c. 1.9 Ga,
relatively close to an Archaean continent.

The igneous activity is dominated by granitoids and their comagmatic volcanic rocks.

Felsic volcanism is common in most of Bergslagen,
often interlayered with marble layers and turbiditic sediments.

Mafic volcanism is more common in SW Bergslagen (Tiveden-Valdemarsvik regions).

Traces of an early metamorphic phase has been recorded at 1.87 Ga.

A second, and more intense, metamorphic generation occurred at 1.78 Ga, closely associated
with anatectic granites (sometimes referred to as Late Svecofennian).






The Svecofennian concept

The 1880-1910 Ma igneous and sedimentary units in Bergslagen
are often referred to as Svecofennian (or Early Svecofennian).

The Svecofennian Domain is a term introduced by Gaal and Gorbatschev (1987)
for all Svecofennian crust in Sweden and Finland.

When the subsequent metamorphic events are included, the term
Svecofennian (or Svecokarelian) orogeny is often used.

The Svecofennian/Svecokarelian orogeny affected both proper Svecofennian crust
and the 2000-2200 Ma Karelian crust (in Finland).

The concept Late Svecofennian is referred 1.8 Ga anatectic granites.

The western border of the Svecofennian successions in Bergslagen is either marked by various
generations of the Transscandinavian Igneous Belt (mainly TIB 0 and TIB 1)
or by the LLDZ shear zone.



Ore types in Bergslagen

Most of the Cu, Zn, Pb, Ag, Fe and Mn ores are hosted by 1.9 Ga Svecofennian rocks,
particularly felsic volcanic rocks and marbles.

Mo and W are related to 1.8 Ga “Late Svecofennian” granites.



LLDZ and VNDZ

VNDZ and LLDZ are two major shear zones in the southern parts of the Bergslagen region.

The Vingaker-Nykoping Deformation Zone (VNDZ) cuts through all Svecofennian units.

The Linkoping-Loftahammar Deformation Zone (LLDZ) cuts also through
the Svecofennian as well as the earliest TIB-generation.






Pb isotope signature of ore lead in the Bergslagen region
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Significant ore lead variations exist between proper Bergslagen
and southern Bergslagen (Sundblad, 1994).



c. Vastervik
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Vistervik is located immediately south of LLDZ, The region is dominated by shallow-marine quartz-

thus immediately south of the Svecofennian margin. rich sedimentary rocks with extremely well-pre-
served sedimentary structures.
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L. Sultan, P. Plink-Bjorklund / Precambrian Research 145 (2006) 243-271

Piret Plink, Estonia/USA, is an international top scientist in sedimentology.



d. TIB (Transscandinavian Igneous Belt);

TIB is a major igneous unit in Fennoscandia that can be followed along the western
border of the Svecofennian Domain for 1000 kilometres.

TIB, marked in blue, runs from the Baltic Sea to northern Norway.



The TIB concept was born in the early 1980ies,
when it was understood that many granitoids, previously thought to have very different ages,

actually form a major coherent igneous belt along the SW margin of the Svecofennian Domain.

TIB is now subdivided into four generations (TIB 0, 1a, 1b and 2) and has many local names.

Local names Previous “age” estimates U-Pb age Generation

Ritan Algonk 1700 Ma TIB 2

Dala Algonk 1700 Ma TIB 2

Varmland* “Archaean” 1765-1810 Ma TIB 1b and 2
Smaland* “Archaean” 1765-1810 Ma TIB1a,1band?2
Vaxjo “Archaean” 1765-1810 Ma textural type within TIB 1b
Filipstad “Archaean” 1765-1810 Ma textural type within TIB 1b
Askersund “Archaean” 1840-1850 Ma TIB O
Loftahammar “Archaean” 1840-1850 Ma TIB O

* key unit in the “Gothian orogeny”



Svecorennian
etasediments

Y i S T
1855-1845 Ma o o
/
9

1808-1794 Ma [

1793-1769 Ma

1764 Ma

Baltic Sea e

1799-1746 Ma] , *

Salin (2019) showed that TIB 1 also exist under the Oland and Gotland islands.

We also suggested to subdivide TIB 1 into 1a, 1b and 1c¢ (which only partly is true).
It is enough to separate TIB 1 into a and b.



e. The OJB concept

0JB (Oskarshamn-Jonkoping Belt) is one of the most frequently cited
concepts in Fennoscandia during the 21st century.

It is also one of the most misunderstood (and misused) concepts.



The distribution of OB is commonly depicted like this:

With the definition of Mansfeld (1996),
OJB consists of
1.83 Ga tonalites and Vetlanda supracrustal rocks.



The distribution of these two units is, however, much more restricted than
on the previous map.

Instead, several other formations also occur within this structure,
which do not belong to the O]B definition, e.g.:

Froderyd oceanic complex

Kleva-Adelfors mafic igneous complex

Hornebo rhyolite-conglomerate succession

Malmback conglomerate



The 1853 Ma Froderyd oceanic complex (Sundblad et al., 1997; Salin et al., 2021).



The 1796 Ma Kleva-Adelfors mafic igneous complex (Bjarnborg et al., 2015).
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Conglomerate.  Gneiss. Leptite, Porphyry. Dark Leptite. Granite.

The Malmback conglomerate (Hedstrom, 1910).






All these successions are located between TIB 1a and TIB 1b.
No part of them are old enough to be considered Svecofennian.
They were considered to be “Gothian” in older literature.

They were characterized as exotic terranes by Sundblad and Salin (2022).



f. The Blekinge region
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Blekinge is a region in SE Sweden, where the oldest rocks (Tving granites)
often are considered different from the neighboring TIB 1b rocks.



Cecys et al. (2025)
but there is no age differences between the TIB 1b granitoids and the Tving granite.

In our opinion, there is no reason to separate the Tving granite from TIB 1b.

Salin et al. (2019) proposed the term TIB 1c, but that cannot anymore be verified.



