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The arc-type Palaeoproterozoic volcanic-sedimentary Tampere Schist Belt
(TSB), close to the centre of the Svecofennian Orogen, comprises an E-W-strik-
ing major synform in its central parts. This paper presents a review of stratigra-
phy and proposes a revision of stratigraphic nomenclature of the central TSB.
The stratigraphic columns differ from each other in different parts of the belt,
and along-strike as well as limb-to-limb correlations are often problematic. How-
ever, certain generalizations are possible to make. The pillow-basalt-bearing
Haveri formation with EMORB, not arc-type, affinities is the lowermost unit in
the northern limb, and it is overlain by the turbidites of the Osara formation.
The Haveri formation is regarded as the oldest unit of the TSB and it was evid-
ently related to extension of Palaeoproterozoic crust before ca. 1.91 Ga. The
Myllyniemi formation, characterized by mid-fan turbidites, is the lowermost unit
in the southern limb. The Myllyniemi turbidites are thought to be broadly co-
eval with the Osara turbidites, and they were evidently deposited before the em-
placement of the 1.904 Ga subaerial dacite- and andesite-rich Koskuenjarvi for-
mation of the northern limb. The turbidites of the Myllyniemi formation and
those of the overlying Tuuliniemi formation show a general fining-upward trend.
On the other hand, the proportion of arc-type volcanic rocks increases above
the Myllyniemi formation and this evolution is accentuated by the growth of
the ca. 1.89 Ga Pulesjirvi-Kolunkyld complex of volcanic and sedimentary rocks
that was in part subaerial. The subaqueous pyro-/volcaniclastic intermediate rocks
among the turbidites of the southern limb possibly contain units coeval with the
Koskuenjarvi formation. The 1.889 Ga Takamaa formation, rich in mafic vol-
canics, was formed after deposition of the sedimentary rocks (e.g. the Veitti-
jarvi conglomerate) of the Pulesjirvi-Kolunkyld complex. The subaerial to shal-
low-water volcanic and sedimentary rocks of the Tohloppi-Tesoma—Kalkku area,
in the southernmost TSB near Tampere, resemble the Pulesjarvi-Kolunkyld com-
plex in age. Their present position gives an impression of a horizon below the
Myllyniemi formation, but this is interpreted to be the result of early thrusting.
Similarly, the fluvial-deltaic Mauri arenites with a predominantly felsic volcanic
provenance are high in the generalized TSB stratigraphic column.
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INTRODUCTION

The Palaeoproterozoic E-W-striking Tampere
Schist Belt (TSB), in the centre of the Svecofen-
nian Orogen (Fig. 1), is characterized by arc-type
metavolcanic rocks and turbiditic metasedimentary
rocks (Ojakangas 1986, Kdhkonen 1987, 1989).
Metamorphism culminated in low-pressure, low-
temperature amphibolite to transitional green-
schist/amphibolite facies conditions (Kilpeldinen
et al. 1994). The names of the supracrustal rocks
are subsequently written without the prefix meta-.
The TSB volcanic rocks dated so far have U-Pb
zircon ages of ca. 1.904—-1.889 Ga (Kihkonen et
al. 1989) while clastic zircons in the greywackes
are mostly ca. 1.91-2.0 Ga in age and have an
additional Archaean component (Huhma et al.
1991, Claesson et al. 1993). Also, an Archaean
cobble in the Ahvenlammi conglomerate (p. 19)
was reported by Kdhkonen and Huhma (1993). To
the north, the TSB is bounded by the ca. 1.88 Ga
Central Finland Granitoid Complex, and the gran-
itoids intruding the belt are similar in age. The
Pirkkala Migmatite Domain (also called the Vam-
mala Migmatite Belt), south of the TSB, is domi-
nated by gneisses and migmatites that were orig-
inally turbiditic sediments. According to Kdhko-
nen (1989) and Nironen (1989) (but see also Si-
monen 1953), the TSB comprises a major E-W-
striking syncline with subvertical axial planes and
subhorizontal axes in its central parts near Tam-
pere. The northern limb is dominated by volcan-
ic rocks, while the southern limb is rich in sedi-
mentary rocks. Volcanic rocks are also abundant
in the southernmost TSB near Tampere but at least
a part of these rocks have U-Pb zircon age sug-
gesting that younger rocks are situated below older
(see p. 24). This feature probably indicates early
thrusts and the belt should be considered a syn-
form rather than a syncline.

The conventional stratigraphic concept of the
TSB (Simonen 1953, 1980) is largely based on
studies near Lake Nisijarvi and at Viljakkala
(Fig. 1). According to this scheme, greywacke
slates comprise the lowermost unit and are over-
lain by quartz-feldspar rocks (arkoses, greywackes
and pyroclastic rocks). These are followed by

mafic and intermediate volcanic rocks, conglom-
erates and associated sedimentary rocks (e.g. the
Veittijarvi conglomerate), and finally by mafic
volcanic rocks. A fundamental adjustment to this
scheme is needed since the basalt-dominated Ha-
veri formation (Fig. 1), contrary to the view of
Simonen, underlies the nearby greywackes and
mudrocks (Mikeld 1980, Kihkénen & Nironen
1994); otherwise, Simonen’s concept is a plausi-
ble generalization (see Fig. 2). The Haveri forma-
tion is exceptional in the TSB because it contains
abundant pillow lavas and because its mafic vol-
canics show EMORB (enriched mid-ocean ridge
basalt), not arc-type, geochemical affinities (Kéh-
konen & Nironen 1994).

This article presents a review and a partial re-
vision of stratigraphic nomenclature of the TSB.
The discussion proceeds from area to area and
from profile to profile, not according to the inter-
preted ages. Since the paper is partly based on data
from on-going studies, subsequent revisions are
possible.

REVISED STRATIGRAPHIC
NOMENCLATURE

Kiéhkonen (1989) informally divided the study
profiles at Orivesi and Y16jdrvi into stratigraphic
units. In this study a more formal stratigraphic
classification is adopted. However, to emphasize
the still informal status of the units, words such
as “formation” and “member” are not written with
a capital initial letter. The adjustments for the no-
menclature of Kihkonen (1989) are given in Ta-
ble 1. The revised terms are used in Table 2 which
presents simplified stratigraphic columns from
different parts of the TSB.

TSB STRATIGRAPHY PROFILE-
BY-PROFILE AND AREA-BY-AREA

The stratigraphic classification adopted here is
essentially based on relatively well-exposed pro-
files in different parts of the belt. However, the
contacts between the units are commonly hidden
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Fig. 2. Generalized stratigraphic columns of the southern limb of the Tampere Schist Belt in the Ndsijirvi E and
Pulesjdrvi profiles. The illustration shows schematically approximated variations in bed thickness, grain size and
sand-mud ratios; individual bed thicknesses e.g. in the Myllyniemi formation are not to true scale. Legend:
1) mudrocks; 2) greywackes; 3) conglomerates; 4) felsic to intermediate volcanic and sedimentary rocks, varia-
tions in grain size preliminary approximations; 5) trachytes and high-K rhyolites; 6) felsic to intermediate crys-
tal and lithic tuffs, lapilli tuffs; 7) basaltic to andesitic lavas, in part pyro-/volcaniclastic; 8) basaltic to andesit-
ic tuff breccias, agglomerates and lapilli tuffs; 9) mafic tuffs; 10) basaltic to andesitic matrix-supported tuff brec-
cias or debris flows; 11) ignimbrites; 12) plagioclase-phenocrysts; 13) clinopyroxene-phenocrysts and -clasts
(presently hornblende/uralite); 14) sills and subvolcanic intrusions; 15) mylonite. Based on Simonen and Kouvo

(1951), Rautio (1987), Leveinen (1990), Kidhkiénen and Leveinen (1994), and observations of the author.
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Table 1. Adjustments of the stratigraphic terms of Kihkonen (1989).

This study

Kihkonen (1989)

AT ORIVESI

Valkjirvi formation
Unnamed sedimentary rocks
Trachytic member
Shoshonitic member
Subalkaline member

Paarlahti Shear Zone

The sedimentary rocks overlying the Trachytic Unit
Trachytic Unit

Shoshonitic Unit

Subalkaline Unit

The shear zone between the Intermediate

Unit and the Subalkaline Unit

Koskuenjarvi formation

AT YLOJARVI

Takamaa formation

Intermediate Unit

Upper Volcanic Unit

Felsic and intermediate rocks between the Lower Volcanic Unit and
the Upper Volcanic Unit in the northern limb of the major syncline;
now included in the uppermost parts of the Sammatinjérvi formation

Sammatinjirvi formation
Oksijérvi formation

Volcanic and sedimentary rocks
at Tyoldnoja

The Lower Volcanic Unit in the northern limb of the major
syncline; now divided into two units

The Lower Volcanic Unit in the southern limb of the major syncline
and the sedimentary and volcanic rocks between the Lower Volcanic

Unit and the Upper Volcanic Unit in the southern limb of the major

syncline

and the evidence is more or less fragmentary. In
some cases correlation from profile to profile is
possible, but this is not well founded everywhere
due to scarcity of data.

The profiles, areas and units discussed are the
Viljakkala area, the combined Nisijirvi E and
Pulesjirvi profiles, the Vaavujirvi sill, the Hanka-
jdrvi area, the Orivesi area, the Y16jirvi area, the
Tohloppi-Tesoma—Kalkku area, and the arenites
at Mauri (Fig. 1).

Viljakkala area, northern limb

In the northern limb at Viljakkala, the Haveri for-
mation is the lowermost unit and is regarded as
the oldest volcanic unit of the TSB. The Haveri
formation is dominated by basalts that common-
ly show pillow structures. It also comprises cherts
and sedimentary carbonates, as well as banded
tuffs and tuffites which grade into sulphide-bear-
ing mudrocks (Mikeld 1980, Kihkénen & Niro-
nen 1994). The Haveri formation was probably

extruded during extension of pre-1.91 Ga Palaeo-
proterozoic crust.

The contact is not exposed but the Haveri for-
mation is very probably overlain by the turbiditic
Osara formation. The greywackes of this forma-
tion largely resemble those of the Myllyniemi for-
mation (see below) in chemical composition
(Kdhkonen & Leveinen 1994). In general, the
Osara turbidites may be coeval with the Myllynie-
mi turbidites.

The Harhala formation is composed mainly of
arc-type andesitic, dacitic and rhyolitic volcano-
genic rocks (Kidhkonen & Nironen 1994). The
contact to the Osara formation is not exposed but
the Osara turbidites are probably overlain by the
Harhala volcanics.

Nisijirvi E and Pulesjirvi profiles,
southern limb

On the eastern shore of Lake Nisijirvi, the well-
exposed section from Vaarinniemi to Kolunkylid



Table 2. Selected stratigraphic columns of the central TSB. The unit thicknesses are according to those in the study profiles. The columns are based on
Seitsaari (1951), Simonen and Kouvo (1951), Mdkeld (1980), Rautio (1987), Kihkdnen (1989, 1994), Kdahkonen and Leveinen (1994), Kidhkonen and Niro-
nen (1994), and observations of the author.

VILJAKKALA AREA

northern limb

YLOJARVI

northern limb southern limb

NASIJARVI E AND PULESJARVI
PROFILES
southern limb

ORIVESI

northern limb

southern limb

Harhala fm.
arc-type andesites-rhyolites

Osara fm.
turbidites

Haveri fm.
EMORB-like basalts
& chemical precipitates

Takamaa fm.
1.889 Ga
mafic volcanics

Volcanic and
sedimentary
rocks at
Tyolanoja

Sammatinjarvi fm.
1.2 km,

1.898 Ga arc-
type basalts-
rhyolites,

tuffites, pelites-
conglomerates

Oksijdrvi fm.

0.5 km,

arc-type
andesites-dacites

Pulesjarvi—Kolunkyld complex
2-2.5 km, arc-type volcanics
and sedimentary rocks

Tervakivi fm.
0.3-0.5 km, turbidites
and 1.891 Ga volcanics

Pylsynlahti fm.

0.8 km at Nasijarvi E,
felsic volcanic and
sedimentary rocks

Tuuliniemi fm.
0.4-0.7 km at Nasijarvi E,
mudrocks

Pirttiniemi fm.

0.5 km at Nasijarvi E,
intermediate to felsic
subaqueous volcanics

Myllyniemi fm.
1.5-2 km, turbidites
Nasijarvi E Pulesjarvi

Kupinniemi mb.
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Vaarinniemi mb.
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shows, with few exceptions, tops of strata to the
north. This section comprises the Nisijéarvi E pro-
file (Figs. 1 and 2). The Pulesjirvi profile reaches
from Viinardnninnotko in the south to Pulesjirvi
and Pohtola in the north. The rocks in the south-
ern part of the Pulesjdrvi profile display more pro-
nounced deformation than those in the northern
part and those in the Nisijarvi E profile. This com-
plicates correlation of the southern parts of the two
profiles. In general, however, the profiles show an
upward change from turbidite-dominated subma-
rine environments to volcanic-dominated, in part,
subaerial environments.

The Myllyniemi formation, as thick as 1.5-2 km
(Table 2, Fig. 2), is the lowermost major unit. It
is dominated by turbiditic sedimentary rocks and
volcanic interbeds are scarce. The detritus was
largely derived from felsic volcanic and plutonic
rocks with minor quartzites and mudrocks. The
uncertainty in the estimation of the thickness of
the formation and its individual members is due
to variation in the intensity of deformation and
folding, particularly in the mudrock-dominated
Kupinniemi and Pynnéldnkangas members.

According to the data from the eastern shore of
Lake Nisijérvi, the palaeocurrents of the Myl-
lyniemi formation are northwesterly to westerly
(Ojakangas 1986). The Alasenlahti and Jukonnie-
mi members broadly resemble each other in be-
ing characterized by medium- to thick-bedded
greywackes (and mudrocks) but the Alasenlahti
greywackes are higher in silica than the Jukonnie-
mi greywackes (Kidhkonen & Leveinen 1994). The
lowermost (Vaarinniemi) member contrasts with
the Alasenlahti and Jukonniemi members, as it has
a higher proportion of mudrocks and thinner grey-
wacke beds. The uppermost (Kupinniemi) mem-
ber is overwhelmingly dominated by mudrocks.
Most of the Myllyniemi turbidites represent mid-
fan environments but the mudrock-rich uppermost
parts are indicative of deeper-water environments.

In the Pulesjarvi profile, the Ahvenlammi mem-
ber of the Myllyniemi formation, characterized by
non-stratified or graded clast-supported quartz-rich
pebbly conglomerates, is interpreted to have been
deposited in submarine channels or canyons. The
overlying Talvineva member, characterized by

very thick- to medium-bedded greywackes, proba-
bly represents deposition in lower parts of the fan.
The Alasenlahti member was possibly deposited
on a fan separate from the fan on which the Ah-
venlammi and Talvineva members were deposit-
ed. Evidence for this is that the Alasenlahti grey-
wackes are slightly higher in silica than those of
the latter members, and that thick-bedded quartz-
rich greywackes are absent at Sorila, halfway be-
tween Alasenlahti and Ahvenlammi (Fig. 1).

The volcanic and sedimentary rocks at Kiviran-
ta (Fig. 1, not shown in Table 2) and at Sorila rep-
resent lateral extensions of the volcanic and sedi-
mentary rocks of the Tohloppi-Tesoma—Kalkku
area and the present position of these rocks in the
southernmost TSB is thought to be due to early
thrusts (p. 24, see also Kidhkonen 1994). The suc-
cession at Kiviranta comprises mudrocks, trachytic
feldspar-porphyritic and mafic to intermediate
plagioclaseturalite-porphyritic volcanic rocks,
tuffs and tuffites, conglomerates, and greywackes.

The volcanic and sedimentary rocks at Vii-
nardnninnotko are situated southeast of the Ah-
venlammi conglomerate in the southern Pulesjirvi
profile (Figs. 1 and 2, see also Kihkonen 1994).
The volcanic rocks, about 70 m in thickness, are
enveloped by turbidites. They comprise massive
to rarely stratified lithic-bearing crystal tuffs (de-
posited from subaqueous pyro-/volcaniclastic
flows), mafic lavas and fine-grained stratified
mafic tuffs or tuffites. The strata show younging
towards the south. Because the ages of the vol-
canic rocks at Tohloppi—Tesoma—Kalkku and Ki-
viranta, also in the southernmost TSB, are inter-
preted to indicate early thrusting (see above and
p. 24), the stratigraphic position of the succession
at Viinardnninnotko is unclear. A position at the
bottom of the rock column may be suspected be-
cause of the shoshonitic character of the crystal
tuffs (Kdhkonen 1994), a feature unusual to vol-
canic rocks low in typical arc successions. In ad-
dition, the black schists between the Ahvenlam-
mi conglomerate and the Viinardnninnotko volcan-
ics might comprise a favourable horizon for a de-
tachment. However, although the area southwest
of Viinardnninnotko is poorly known, the Vii-
nardnninnotko supracrustal rocks are possibly not
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lateral equivalents of the Tohloppi—Kiviranta su-
pracrustal rocks for two reasons. Firstly, Tohlop-
pi-type conglomerates with abundant trachytic or
high-K rhyolitic, pink feldspar-porphyritic cobbles
are absent at Viinardnninnotko although they are
found at Pohjanharju, ca. 10 km east of Kiviran-
ta. Secondly, high-K feldspar-porphyritic strata are
absent at Viinardnninnotko but are known at Ki-
viranta and near Tohloppi. The Viinardnninnotko
supracrustal rocks might be interpreted to repre-
sent a unit stratigraphically low within (or below)
the Myllyniemi formation but final conclusions are
untimely.

The Pirttiniemi formation is a unit of pyro-/vol-
caniclastic rocks under- and overlain by mudrock-
dominated sedimentary units. It is about 0.5 km
thick on the eastern shore of Lake Nasijdrvi and
ca. 5 km to the east it is well exposed in road cuts
1.5-2 km north of Sorila (Fig. 1). In its evident
western extension at Valkeekivenlahti on the west-
ern shore of Lake Nisijdrvi, it seems to be nearly
1 km thick, but the data are scarce. The Pirttiniemi
formation is characterized by intermediate or fel-
sic, massive to stratified tuffs and lapilli tuffs with
variable proportions of plagioclase phenocrysts
and lithic pyroclasts. In addition, fine- and even-
grained interbeds are in places frequent. The
presently lithic pyroclasts are fine-grained and
may in part be originally vitric, but these are dif-
ficult to distinguish from originally fine-grained
lithic pyroclasts. Particularly at Pirttiniemi, the
lithic pyroclasts have commonly been sericitized,
evidently before the eruption. The typical rocks
of the Pirttiniemi formation are pyroclast-rich
mass-flow deposits but it is not clear whether they
should be interpreted as primary pyroclastic flow
deposits, subaqueously-erupted volcaniclastic de-
posits or syn-eruptive resedimented deposits (cf.
McPhie et al. 1993).

In the Pulesjarvi profile, intense deformation at
and around Multivuori (2 km north of Ahvenlam-
mi) makes stratigraphic correlation problematic.
The rocks at Multivuori are characteristically tur-
biditic mudrocks with scarce thin-bedded graded
greywackes (Leveinen 1990). Two units, up to
50 m thick, of intermediate stratified tuffs rich in
plagioclase phenocrysts and with fine-grained

interbeds also occur. Like the Pirttiniemi volcanics
(see above), they are probably submarine pyro-
clast-rich mass-flow deposits. In addition to these,
there are felsic schists (originally tuffs or tuffites)
and mylonites.

The Tuuliniemi formation is composed of silty
to clayey, mostly thin-bedded or laminated
mudrocks, and there also occur rare felsic strata,
obviously tuffs or tuffites in origin. Since the for-
mation is known both on the eastern and western
shores of Lake Nisijdrvi, it extends more than
5 km along strike. The approximate thickness of
the Tuuliniemi formation (0.4—0.7 km) is inexact
for two reasons. First, observations (although rare)
of southerly younging strata, in addition to the pre-
dominantly northerly younging directions, indicate
isoclinal folds at Tuuliniemi. Second, plagioclase-
and uralite-porphyritic subvolcanic rocks and sills
are common among the Tuuliniemi mudrocks and
intrude them. In any case, the Tuuliniemi forma-
tion complements the fining- and thinning-upward
trend seen in the Myllyniemi formation.

The Pylsynlahti formation is poorly known and
signs of deformation are in places pronounced. It
is characterized by felsic or intermediate rocks that
mainly seem to be of volcanic origin. In the north
rocks relatively mafic in composition also occur.

The Tervakivi formation is 0.3-0.5 km thick
(Kidhkonen & Leveinen 1994) and it can be traced
for more than 15 km east of Lake Nisijarvi. The
Tervakivi formation is dominated by a greywacke-
rich turbiditic part which is underlain by a 20-
50 m thick pink feldspar-porphyritic high-K rhyo-
lite with a ca. 1.891 Ga U-Pb zircon age (H. Huh-
ma, personal communication 1994). The rhyolite
is, at least locally, underlain by intermediate to
mafic pyro-/volcaniclastic rocks. The greywackes
of the Tervakivi formation become less silicic
upward in the succession, indicative of an increase
in the proportion of mafic to intermediate vol-
canism in the source area. At the same time, the
dominance of greywackes in the Tervakivi forma-
tion breaks off the general fining- and thinning-
upward trend of the combined Myllyniemi and
Tuuliniemi turbidites.

The Pulesjarvi—-Kolunkyld complex of volcanic
and sedimentary rocks is 2-2.5 km thick. The
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complex contains more volcanic rocks near Lake
Pulesjdrvi than at Kolunkyléd (Fig. 2). Intermedi-
ate to mafic lavas and felsic (in part pink in col-
our and trachytic or high-K rhyolitic in composi-
tion) to mafic pyro-/volcaniclastic rocks, as well
as sandstones and conglomerates are common, but
no pillow lavas are known. The sedimentary rocks
at Kolunkyld include mudrocks and are mainly
turbidites (Rautio 1987). At Pulesjirvi, on the oth-
er hand, pelites were not observed and the sand-
stones and conglomerates are apparently fluvial to
shallow-water deposits (Leveinen 1990). The com-
plex may be interpreted to comprise (an) emergent
stratovolcano(es) with subaerial to submarine sedi-
mentary aprons.

The supracrustal rocks at Pohtola, north of Lake
Pulesjarvi (Figs. 1 and 2), differ from the rocks
of the former units because they have gentle dips.
In spite of this, they may be included in the up-
permost parts of the Pulesjirvi-Kolunkyld com-
plex. The volcanic rocks at Pohtola consist of
mafic to intermediate tuff breccias, fine-grained
tuffs and tuffites, and plagioclase-porphyritic la-
vas (Leveinen 1990). The sedimentary rocks in-
clude conglomerates, sandstones and mudrocks
with mainly volcanic provenance. The lower sed-
imentary rocks at Pohtola are frequently cross-
bedded and possibly represent subaerial or shal-
low-water deposition while the uppermost sedi-
mentary rocks at Pohtola are mudrocks indicative
of deeper-water environment.

Vaavujarvi sill

The Vaavujirvi sill lies between the Pulesjirvi
profile and the study areas at Orivesi. It is about
0.4 km thick at maximum and extends about 6 km
in a WSW-ENE direction (Seitsaari 1951, Kih-
konen 1989). Because the sill disappears abrupt-
ly in the WSW but thins gradually towards the
ENE, it was probably fed from the WSW. Strati-
graphically, the Vaavujirvi sill lies below the Ter-
vakivi formation but above the Myllyniemi for-
mation, the Multivuori volcanics and the lateral
equivalents of the Teacher’s volcanics at Ori-
vesi (Fig. 1). The sill is characterized by massive
high-K trachyandesites rich in plagioclase pheno-

crysts and with minor phenocrysts of pyroxene
(presently amphibole) and hornblende. Fine-
grained contact zones are found along the northern
and southern margins.

Hankajarvi area

The Hankajdrvi area is characterized by mafic
volcanic rocks but includes intermediate and fel-
sic volcanics as well. The mafic-rich unit has a
maximum thickness of about 1 km, and can be
traced on aeromagnetic maps for ca. 5 km in an
E-W direction. Indisputable observations on
younging direction are lacking but the volcanic
strata seem to young to the south. To the north the
mafic-rich unit is bounded by plagioclase-porphy-
ritic intermediate volcanic rocks (including a mi-
nor conglomerate or tuff breccia), and in the south
the Paarlahti Shear Zone (Fig. 1) makes correla-
tion problematic.

The mafic volcanics at Hankajdrvi are charac-
terized by uralitetplagioclase-porphyritic rocks.
Massive lavas, tuff breccias, lapilli tuffs, crystal
tuffs and a conglomerate have been identified;
fine-grained tuffs seem to be absent.

Orivesi area

In the northern limb of the major synform at
Orivesi, the Koskuenjdrvi formation is the lower-
most unit. It seems to be ca. 1 km thick and ex-
tends up to 10 km in an E-W direction. With a
U-Pb zircon age of 1904+4 Ma (Kihkonen et al.
1989), it is the oldest volcanic unit dated thus far
in the TSB. The Koskuenjirvi formation is char-
acterized by massive to stratified plagioclase-por-
phyritic high-K dacites and andesites. Felsic rocks
are relatively abundant but mafic volcanics are
rare. The volcanic rocks are largely of pyroclas-
tic origin. Subaerial to shallow-water environ-
ments are evident because epidote-rich fragments,
probably originally pumice (see Laitakari 1980),
are quite common and because turbidite interbeds
are rare or absent.

The Valkjirvi formation is separated from the
Koskuenjirvi formation by the E-W-striking Paar-
lahti Shear Zone. Largely based on chemical com-
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position, the Valkjdrvi formation is divided into
three volcanic members: the Subalkaline member
(oldest), the Shoshonitic member, and the Trach-
ytic member (youngest). The Subalkaline member
is presently identified only in the northern limb,
while the Shoshonitic member and the Trachytic
member are known in both limbs (Kidhkonen
1989). In addition to these, two unnamed sedimen-
tary units are included in this formation.

The Subalkaline member is about 150 m thick
in the studied profile. The volcanic rocks are char-
acteristically of pyroclastic origin (tuffs and lapilli
tuffs), but the unit also includes a massive stra-
tum of uralite+plagioclase-porphyritic lava or sill,
graded tuffites or greywackes as well as mudrocks.
The felsic rocks in the northern part, towards the
Paarlahti Shear Zone, display thin banding that is
largely attributed to deformation. In general, the
strata of the Subalkaline member represent sub-
aqueous depositional environments distal from
volcanic centres.

The Shoshonitic member is separated from the
Subalkaline member by 5-10 metres of thin-bed-
ded silty mudrocks or tuffites that indicate wan-
ing volcanic activity. It is ca. 130 m and ca. 80 m
thick in the northern and southern limbs of the
synform, respectively. There are massive and frag-
mental porphyritic lavas as well as tuff breccias,
lapilli tuffs, and fine-grained tuffs or tuffites. A
five metre-thick trachytic stratum of lapilli- and
crystal-bearing tuff also occurs in this unit.

The Trachytic member is ca. 100 m and ca.
10 m thick in the northern and southern limbs of
the synform, respectively. Seitsaari (1951) traced
this unit of pink feldspar porphyry for 10-11 km
in an E-W direction. It is not clear whether these
rocks are of welded pyroclastic or lava origin.
They occasionally exhibit a pillow-like structure
that might be a result of lava flow or rheomor-
phism (i.e. secondary flowage of welded tuff). The
wide lateral extent relative to thickness would sug-
gest that these rocks were originally pyroclastic
flow deposits rather than lavas but they might also
be like the extensive silicic lavas discussed by
Henry and Wolff (1992). A microscopic fragmen-
tal texture that is possibly indicative of a pyroclastic
origin is present, but dark pyroclasts, typical of

pyroclastic flow deposits, are absent. In this respect
they could resemble the massive pyroclastic flow
deposits described by Green and Fitz (1993). In
any case, these pink feldspar porphyritic rocks are
not late dykes because similar clasts abound in the
overlying conglomerates (see below).

Around the hinge zone of the major synform,
the Trachytic member changes upward into an
unnamed unit that constitutes a fining-upward suc-
cession from volcanogenic conglomerates to grey-
wackes and finally to graded siltstones and mud-
stones. Pink cobbles and pebbles resembling the
rocks of the Trachytic member are common. These
sedimentary rocks, together with the Shoshonitic
member and the Trachytic member, may represent
eastern extensions of the Pulesjarvi—Kolunkyld
complex.

In the southern limb of the major synform at
Orivesi, the lower parts are dominated by tur-
biditic sedimentary rocks. Volcanic interbeds,
mostly deposited from subaqueous pyro-/volcani-
clastic flows, do occur and the proportion of vol-
canic rocks increases upward in the succession. A
detailed division of the rocks into strictly defined
stratigraphic units is not possible due to the scar-
city of data.

The volcanic and sedimentary rocks at Pohja-
la, in the southernmost part of the belt, show
younging to the south and comprise a 300-400 m
thick unit of greywackes, mudrocks, tuffs, lithic-
rich crystal tuffs, conglomerates and porphyritic
sills (Kdhkonen 1994). The crystal tuffs are high-
K basaltic andesites with arc affinity. The succes-
sions at Pohjala and Viinardnninnotko might be-
long to the same horizon although their volcanics
show differences: both lie in the southernmost
parts of the TSB and have southerly younging di-
rections. Considering the discussion on the strati-
graphic position of the Viinardnninnotko supra-
crustal rocks (p. 19), the position of the succes-
sion at Pohjala may be similarly questionable.

The turbidites at Karppi, between the Pohjala
succession and the Teacher’s volcanics (see be-
low), show northern younging directions and com-
prise a unit about 1 km in thickness. The rocks
include greywackes, mudrocks and possibly mi-
nor tuffs or tuffites. Based on low-altitude aero-
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geophysical maps, sulphide- and graphite-bearing
mudrocks may also be present. The greywackes
are in many cases rich in quartz, high in silica and
medium- to very thick-bedded (Kdhkonen & Le-
veinen 1994). In general, the Karppi turbidites are
probably lateral equivalents of the Myllyniemi
formation.

The Teacher’s volcanics are less than 50 m
thick in the study area, and on the map of Seit-
saari (1951) this unit can be traced for 10-15 km
in an E-W direction. The rocks are characteristi-
cally stratified or faintly fragmental lithic-bearing
crystal tuffs and lapilli tuffs with 20-30 vol% of
plagioclase phenocrysts (Kdhkonen 1994). They
are evidently subaqueous pyroclast-rich mass-flow
deposits. Most of the rocks have hornblende as a
major mineral, and minor garnet. According to
chemical composition, the Teacher’s volcanics are
arc-type medium-K to high-K intermediate rocks.

The turbidites between the Teacher’s volcanics
and the volcanic rocks at Kurakermi (see below)
comprise a unit about 0.2 km in thickness. They
are characterized by mudrocks and, together with
the underlying Karppi turbidites, indicate a fining-
upward trend similar to that seen in the turbidites
from Myllyniemi to Tuuliniemi in the Nisijirvi
E profile.

Data on the Kurakermi volcanics are scarce but,
together with the interlayered and the overlying
sedimentary rocks, they comprise a unit 0.3-0.4
km thick. They are mostly intermediate in com-
position and characterized by massive to stratified
lithic-bearing tuffs with 2040 vol% of plagioclase
phenocrysts. Lapilli tuffs and tuff breccias are less
common. Evidently, these rocks were originally
subaqueous pyroclast-rich mass-flow deposits. In
addition, turbidites, fine-grained tuffs and tuffites,
and a few mafic tuffs are present. As interpreted
from the map of Seitsaari (1951), the proportion
of turbidites increases to the west.

The strata north of the Kurakermi rocks just
discussed include equivalents of the Valkjirvi for-
mation because volcanic rocks similar to those of
the Shoshonitic and Trachytic members are
present. In addition, conglomerates, greywackes
and mudrocks occur close to the hinge zone of the
major synform.

Ylojirvi area

In the northern limb at Y16jérvi, the Oksijérvi for-
mation is regarded as the lowermost unit although
deformation and shear zones cause problems. The
formation is about 0.5 km thick in the study area
and it is characterized by massive to fragmental
plagioclase-porphyritic andesites and dacites (sam-
ples 260-269 in Kiahkonen 1989). This unit pet-
rographically resembles the Koskuenjirvi forma-
tion but, compared with the latter, andesites tend
to be more common and, in general, the rocks are
of medium-K type rather than of high-K type.

The Sammatinjdrvi formation is separated from
the former unit by 5-10 metres of silty to clayey
mudrocks. It is about 1.2 km wide across strike
but shear zones complicate the stratigraphy. In the
lower parts of the Sammatinjéirvi formation the
rocks are mainly pyroclastic or volcaniclastic in
origin, with rare lavas or sills. They range from
basalts to rhyolites in composition. The U-Pb zir-
con age of 1898+4 Ma (Kidhkonen et al. 1989) is
from a dacitic stratum relatively high in the lower
part of the Sammatinjérvi formation.

In the upper part of the Sammatinjirvi forma-
tion the rocks are first mainly intermediate tuffites.
These grade upwards into intermediate to felsic
rocks that include greywackes, mudrocks, con-
glomerate, tuffites, and rare crystal/lithic tuffs and
lapilli tuffs. These rocks locally display pro-
nounced deformation, and encompass at least one
shear zone.

The Takamaa formation occupies a position in
the hinge zone of the major synform. It is com-
posed of volcanic rocks that comprise both pyro-
clastic and lava rocks. No pillow lavas have been
identified. The volcanic rocks are dominated by
basalts and basaltic andesites and have tectono-
magmatic affinities transitional between arc and
EMORB or WPB (within-plate basalt) types
(Ké@hkonen 1989). The Takamaa formation, with
a U-Pb age of 1889+5 Ma (Kihkonen et al. 1989),
is the youngest volcanic unit dated so far in the
TSB.

In the southern limb, the volcanic and sedimen-
tary rocks at Tydldnoja contain lateral extensions
of the Veittijarvi conglomerate (Sederholm 1897)
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which, together with the related greywackes and
mudrocks, separates the “Lower Volcanic Unit”
of Kdhkonen (1989) from the Takamaa formation.
The conglomerate and associated sedimentary
rocks have predominantly volcanic provenance
and are interpreted to have been deposited in sub-
marine channels of a turbidite fan (see also Rau-
tio 1987). In addition to graded greywackes and
mudrocks, the ca. 0.5 km thick succession above
the conglomerate at Tyoldnoja contains mafic, in-
termediate and felsic volcanics as well as sills and
subvolcanic rocks. South of Tyoldnoja, the volcan-
ics (below the conglomerate) comprise a ca. 100 m
thick unit of massive low-K to medium-K dacites
and andesites which are underlain by mudrocks.
At Mastosjérvi, 5 km east of Tyoldnoja, the vol-
canic rocks below the Veittijarvi conglomerate
contain trachyandesites that resemble the rocks of
the Shoshonitic member of the Valkjirvi forma-
tion (at Orivesi) in composition.

Tohloppi-Tesoma-Kalkku area

The structural position of the supracrustal rocks
of the Tohloppi—-Tesoma—Kalkku area, in the
southernmost part of the TSB near Tampere, is
seemingly out of place for two reasons. First, a
U-Pb zircon age of ca. 1891 Ma for a rhyolitic
lithic tuff from Tesoma indicates that they are
roughly coeval with the ca. 1891 Ma Tervakivi
formation (H. Huhma, personal communication
1994) that occupies a position in the upper part
of the stratigraphic column (see Fig. 2). Second,
the Tesoma rhyolite is also younger than the
youngest clastic zircons in the Myllyniemi grey-
wackes (1915+30 Ma in sample A57 from the
western shore of Lake Nasijdrvi, Claesson et al.
1993) and their probable equivalents at Nokia
(1907£15 Ma, Huhma et al. 1991). The contradic-
tion is interpreted to indicate early thrusting.
Based on stratigraphic top observations, the
supracrustal rocks at Tohloppi—-Tesoma—Kalkku
comprise an anticline with a mainly E-W striking
subvertical axial plane and a gently plunging fold
axis. The hinge zone of a related syncline may be
outlined in the poorly exposed area northeast of
Tohloppi, at Lielahti. In addition, a minor syncline

is present in the southernmost part at Kalkku.
Well-exposed strata in the northern limb of the
anticline approach 1 km in total thickness. In the
southern limb, a total thickness of 0.5 to 0.7 km
is suggested but the estimate is inaccurate because
of deformation and scarcity of stratified rocks.

The Tesoma supracrustal rocks occur around the
hinge zone of the anticline and are composed of
mudrocks, tuffites, stratified lithic and crystal tuffs,
and lapilli tuffs. In the northern limb, towards
Tohloppi, the rocks change across strike from grad-
ed greywackes into fluvial/alluvial conglomerates,
sandstones and mudrocks. These sedimentary rocks
are first overlain by a subaerial or shallow-water
trachyandesite lava sequence as thick as 280 m, and
then by another unit of fluvial/alluvial conglomer-
ates and sandstones (Kdhkonen 1994). The strata
above the latter unit are not exposed.

In the southern limb, towards Kalkku, the Te-
soma supracrustal rocks are first overlain by cross-
bedded, rarely graded sandstones and siltstones,
and then by pinkish high-K rocks that are inter-
preted as arenites with a predominantly felsic vol-
canic provenance. These Kalkku arenites are of
two types; cross-bedded sandstones and more
massive sandstones with infrequent stratification.
The cross-bedded sandstone is characteristic of the
lower Kalkku arenites while the upper part is dom-
inated by the massive type. The cross-bedded
arenites have a few interbeds of conglomerate,
non-bedded sandstone, and pebble trails, and were
likely deposited in fluvial environments. The mas-
sive rocks are interpreted as arenites because they
display, although rarely, stratification, cross bed-
ding, and contain pebbles. In addition, they resem-
ble the cross-bedded Kalkku arenites in petrogra-
phy and geochemistry (unpublished data of the
author). The Kalkku “porphyry”, dated at 1889+19
Ma by Kihkonen et al. (1989), is also evidently a
massive arenite. Therefore, this date gives the age
of the rocks in the source area.

Mauri arenites

The Mauri arenites, 25-40 km west of Tampere
(Fig. 1), comprise an up to 2-2.5 km thick unit
of pinkish cross-bedded sandstones with mainly
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west to east palaecocurrents and are interpreted to
have been deposited in fluvial-deltaic environ-
ments (Matisto 1968). The Mauri arenites contain,
on the average, about 20 vol% large (diameter up
to 2-4 mm) clasts of quartz, plagioclase and po-
tassium feldspar in total. The matrix is fine-
grained and shows pronounced recrystallization.
Notwithstanding recrystallization, the matrix is
interpreted to have originally been largely com-
posed of fine-grained and porphyritic rock frag-
ments; i.e. of volcanogenic clasts (observations by
the present author). Therefore, and noting the
small proportion of crystal clasts, the sandstones
are lithic arenites rather than arkoses (cf. Matisto
1968). Based on the interpreted volcanogenic
clasts, the provenance was dominated by felsic
volcanic rocks but evidently included granitoids
as well. Zircon in the Mauri sandstone is about
1.9 Ga old (Matisto 1968). The Mauri arenites
pass upwards into mudrocks that are poorly known
but may constitute a unit more than 1 km thick.
The considerable thickness of these mudrocks
probably indicates basin subsidence, but specula-
tions on the reasons are untimely with the scarce
data available.

Matisto (1977) mentioned that the easternmost
extensions of the Mauri arenites are found close
to Tohloppi, about 15 km to the east of the Mauri
exposures. Based on similarities in lithofacies,
petrography and geochemistry (unpublished data
of the author), it is probable that the Kalkku aren-
ites represent extensions of the Mauri arenites and
that the two arenites were closely connected dur-
ing deposition.

According to unpublished data of the author,
the source areas of the Mauri and Kalkku aren-
ites are evidently dominated by volcanic rocks
largely similar to those of the high-K rhyolite of
the Tervakivi formation, the Trachytic member
of the Valkjirvi formation and the trachytic or
high-K rhyolitic units of the Pulesjarvi—-Kolunkyli
complex. Considering the thickness of the Mauri
arenites, high-K felsic volcanics with an iron-en-
richment affinity were evidently volumetrically a
more important component in the ca. 1.89 Ga vol-
canism than what is deduced from their present
proportion in the Pulesjarvi-Kolunkyld complex.

CORRELATIONS

Although the information is in part lacking, it is
evident that the belt can be reasonably divided into
separate units and that some of the units can be
traced along strike and also correlated from limb
to limb of the major synform. The Myllyniemi
formation extends at least from the western shore
of Lake Nisijédrvi to Karppi at Orivesi. The Osa-
ra formation in the Viljakkala area may also be-
long to its counterparts. In addition, the turbidite-
derived gneisses and migmatites in the Pirkkala
Migmatite Domain to the south mostly resemble
the Myllyniemi turbidites in chemical composition
(Lahtinen 1996) and might largely represent the
extensions of the latter. Probably all these tur-
bidites were largely deposited before the 1.905—
1.89 Ga subduction-related volcanism because
their youngest clastic zircons are ca. 1.91 Ga old
(p- 14). Consequently, they do not represent
forearc deposits of the 1.905-1.89 Ga Tampere arc
because forearc sediments are typically derived
from adjoining arc massifs.

Correlation of the subaqueous pyroclast-rich
mass-flow deposits in the southern limb of the
major synform is in part possible but in part waits
for more studies. In particular, correlation of the
successions at Viinaranninnotko and Pohjala to the
supracrustal rocks at Tohloppi-Tesoma—Kalkku,
Kiviranta and Sorila are problematic without
U-Pb zircon ages (see pages 19-20 and 22).

Based on the frequent occurrence of hornblende
and garnet in the Teacher’s volcanics, this unit can
be distinguished from the volcanogenic strata at
Kurakermi and Multivuori as well as from the Pirt-
tiniemi formation. As interpreted from the map of
Seitsaari (1951), the Teacher’s volcanics may dis-
appear 10-15 km west of the type localities at
Orivesi.

The Pirttiniemi formation can evidently be
traced for 10 kilometres near Lake Nésijdrvi but
its correlation to the Pulesjdrvi profile and east of
it is not self-evident at the moment. Speculative-
ly, the volcanics at Multivuori might be more
closely correlated to those at Kurakermi (Orivesi)
than to the Pirttiniemi formation but all these rocks
may also comprise separate units. However, they
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are probably close to each other in age.

The Shoshonitic and Trachytic members of the
Valkjirvi formation at Orivesi and the Veittijirvi
conglomerate at Y16jédrvi (with related sedimen-
tary and volcanic rocks) possibly represent exten-
sions of the Pulesjirvi-Kolunkyld complex. Ac-
cordingly, this complex would be about 40 km wide
in an E-W direction. Further studies in different
parts of the complex are necessary to determine
whether one or several volcanoes were present.

In the northern limb, the 1.904 Ga Koskuenjirvi
formation largely resembles and might be coeval
with the Oksijirvi formation. However, considering
the volcanic environment and the differences in
composition (Kdhkonen 1989), these formations
constitute separate units rather than a single 40—
50 km wide and 0.5-1 km thick coherent formation.

Limb-to-limb correlations are clearest at Orivesi
where the Shoshonitic and Trachytic members of
the Valkjdrvi formation are identified in both
limbs of the major synform. At Y16jérvi, in con-
trast, trachyandesitic rocks similar to those below
the Veittijarvi conglomerate in the southern limb
are not identified in the northern limb (Kihkonen
1989). In addition, the conglomerate in the upper-
most part of the Sammatinjérvi formation in the
northern limb does not contain pink feldspar-por-
phyritic pebbles and cobbles that are common in
the Veittijarvi conglomerate in the southern limb.
However, it is possible that these conglomerates
are approximately coeval because differences in
clast composition may be due to abrupt lateral
facies changes in a volcanic terrain.

Correlation of the Koskuenjidrvi formation to
the volcanic units in the southern limb of the ma-
jor synform is complicated by the Paarlahti Shear
Zone. It is still tempting to suggest that some units
of submarine pyroclast-rich mass-flow deposits in
the southern limb are coeval with the 1 km thick,
evidently subaerial Koskuenjirvi formation. In
island arcs, subaerial pyroclastic flows may
change into subaqueous pyroclast-rich flows with-
in a few kilometres from the eruption centres and
flow hundreds of kilometres (e.g. Cas & Wright
1987, pp. 271-276).

DISCUSSION

The position of the relatively young Tohloppi—
Tesoma—Kalkku supracrustal rocks in the south-
ernmost TSB seems to indicate the presence of a
thrust (p. 24). Consequently, thrusts might be con-
sidered possible in other parts of the TSB as well.
For instance, the Nisijarvi E profile, although well
exposed, might not necessarily be continuous be-
cause of unidentified thrusts, and hence it might
include some repetition of strata due to thrusting.
However, significant repetition of strata is not
evident in the Nisijirvi E profile because the
distinguished units have individual sedimentolog-
ical, volcanological and chemical characteristics.
Therefore, the presence of several thrusts is not
probable in this profile.

The depositional environments of the Myllynie-
mi and Tuuliniemi formations show a general
deepening-upward trend. Considering the thick-
ness of these units, the trend is probably not
caused by channel filling, channel migration or
eustatic sea level changes but rather by tectonic
subsidence of the basin floor. The possible reasons
for the subsidence may be extension, transtension
or thrust loading. Because the subsidence was ac-
tive before the ca. 1.89 Ga volcanism that obvi-
ously preceded the interpreted thrusting, it was
probably not caused by loading of the thrusts.
Whether extension or transtension was a more
probable reason is not clear.

The volcanic and sedimentary rocks at Tohlop-
pi—-Tesoma—Kalkku, Kiviranta and Sorila, in
southernmost parts of the TSB, are roughly coeval
with the Pulesjarvi-Kolunkyld complex. The
Tohloppi succession resembles the andesite-, con-
glomerate- and sandstone-rich subaerial parts near
Lake Pulesjarvi. However, units similar to that at
Kalkku, characterized by cross-bedded and mas-
sive arenites with predominantly high-K felsic
volcanic provenances, seem to be absent at Pules-
jarvi and Kolunkyld. The Kalkku arenites are
probably lateral extensions of the Mauri arenites.
The thickness of the latter enchance the volumet-
ric significance of high-K rhyolitic and trachytic
volcanism with iron enrichment in the TSB.

The Pirkkala Migmatite Domain may largely
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represent the accretionary prism (or subduction
zone complex) related to the Tampere arc. It is
dominated by turbidites but is relatively rich in
sulphide- and graphite-bearing mudrocks that are
not common in the TSB. The domain comprises
a few basalt units with MORB to WPB affinities
that probably approach the Haveri formation in
age (Lahtinen 1996). At least a part of the sul-
phide- and graphite-bearing mudrocks are evident-
ly linked with these basalts and were deposited
before ca. 1.905 Ga. Arc-type volcanic rocks are
absent or very rare in the migmatite domain but
some of the sedimentogenic rocks resemble the
volcanic-related sedimentary rocks in the upper
part of the TSB stratigraphic colum (Lahtinen
1996) and would thus be about 1.90-1.89 Ga in
depositional age. Therefore, the Pirkkala Migma-
tite Domain probably comprises mainly sedimen-
tary (and minor mafic volcanic) rocks older than
ca. 1.905 Ga but has, although less abundat, also
supracrustal rocks deposited at 1.90-1.89 Ga. In
addition, the migmatite domain might comprise
Palaeoproterozoic rocks that are considerably old-
er than 1.91 Ga because the accretionary prisms
of young arc systems are largely composed of
rocks significantly older than the related Recent
volcanic arcs (e.g. Moore et al. 1991).

The provenace of the Myllyniemi turbidites is
problematic because rocks with ages of ca. 1.91—
2.0 Ga, i.e. equal to the ages of clastic zircons in
these turbidites, are rare in the Svecofennian Oro-
gen. Note also that zircons with similar ages are
common in Svecofennian greywackes outside the
TSB (Huhma et al. 1991, Claesson et al. 1993).
Possible candidates include the 1.92-1.93 Ga
rocks near the Archaean-Proterozoic boundary in
east-central Finland (e.g. Kousa et al. 1994), the
1.95 Ga Knaften granitoid in northern Sweden
(Wasstrom 1993) and the 2.03 Ga Njurunda gran-
ite in central Sweden (Welin et al. 1993). The ca.
1.95-1.96 Ga ophiolites in eastern Finland (Kon-
tinen 1987, Peltonen et al. 1996) may also be con-
sidered but they did not probably feed large
amounts of clastic zircon into greywackes. Also,
considering the northwesterly to westerly palaeo-
currents in the Myllyniemi turbidites, the ca. 2.0
Ga old rocks in Russia and Belorussia (e.g.

Bogdanova et al. 1994) might be possible source
areas. Finally, Lahtinen and Huhma (1997), based
on isotopic and geochemical data, suggest that
evolved crust, developed during the Palaeoprot-
erozoic, existed in the area of the present Central
Finland Granitoid Complex already at ca. 2.0 Ga.
It should, however, be underlined that any pre-
served rocks of this protocrustal “Fairyland” are
not known in central Finland.

A tentative generalized evolution of the central
TSB is envisaged as follows. The Haveri forma-
tion was formed during extension of pre-1.91 Ga
Palaeoproterozoic crust. Evidence of a pre-1.91 Ga
crust is seen in the 1.91-2.0 Ga clastic zircons of
the Myllyniemi greywackes. The depositional en-
vironments of the Myllyniemi and Tuuliniemi for-
mations show a general deepening-upward trend
that is attributed to basin subsidence. On the other
hand, as shown by the Pirttiniemi formation,
Teacher’s volcanics and Kurakermi volcanics, the
amount of arc-type volcanic rocks begins to in-
crease upwards in the succession. Some of the
subaqueous pyro-/volcaniclastic units among the
Myllyniemi-Tuuliniemi turbidites may be coeval
with the 1.904 Ga subaerial Koskuenjirvi forma-
tion. The upward change from submarine environ-
ments to volcanic-dominated, in part subaerial
environments is accentuated by the growth of the
Pulesjérvi-Kolunkyld complex about 1.89 Ga ago.
The Takamaa formation, with transitional tectono-
magmatic affinities, and the thickness of the Mauri
arenites and overlying mudrocks may indicate
extension after the formation of the Pulesjirvi—
Kolunkyld complex.
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