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ABSTRACT. Available geochronological data substantiate the existence of an appar-
ent ca. one billion year gap in geological activity in the southern part of the Siberian
craton. The duration of the gap is about 0.8 to 1.1 Ga in the Sayan Uplift and at least
0.9 Ga in the Baikal Uplift. We suggest that the absence of major geological activity in
this interval might be due to the southern margin of Siberia occupying an internal
position within a Transproterozoic supercontinent, that is, a fragment of Nuna that did
not disperse until the late Neoproterozoic breakup of Rodinia. The absence of
Mesoproterozoic–early Neoproterozoic sedimentary successions in southern Siberia
could possibly be explained by their removal by erosion. Ediacaran subsidence
following the breakup of Rodinia may reflect the solidification of magma chambers
that fed Neoproterozoic mafic dike swarms. We suggest that a combination of these
factors (dike emplacement and erosion) has a significant influence on global tectonics,
controlling the uplift and subsidence of ancient cratons.
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introduction

The majority of Precambrian cratons were amalgamated between 2.1 to 1.8 Ga
(see overview in Windley, 1998, and references therein). The global Paleoproterozoic
accretional and collisional processes, which were responsible for the “birth” of ancient
cratons, are marked by large orogenic belts in Laurentia, South America, Western
Africa, Baltica, Australia, Northern China, and Siberia (for example Hoffman, 1997;
Zhao and others, 2004; Cawood and Korsch, 2008).

Zhao and others (2002) tested the possibility of the Pre-Rodinian supercontinent
using lithostratigraphic, petrological, and geochronological comparisons and postu-
lated direct links between South America and West Africa, Western Australia and
South Africa, Laurentia and Baltica, Siberia and Central Australia, and North China
and India. This hypothetical supercontinent was originally named Nuna by Hoffman
(1997), but is also known as Columbia or Hudsonland (for example Williams and
others, 1991; Condie, 2000, 2002; Rogers and Santosh, 2002; Meert, 2002; Pesonen and
others, 2003; Zhao and others, 2004).

Several researchers suggested that Nuna was assembled during the late Paleopro-
terozoic (for example Condie, 2000, 2002; Rogers and Santosh, 2002; Pesonen and
others, 2003; Zhao and others, 2004). Based on geological correlations, Rogers and
Santosh (2009) suggested that the final assembly of Nuna occurred between 1.90 Ga
and 1.85 Ga. Meert’s (2002) analysis of available paleomagnetic data suggests that this
supercontinent was not assembled by 1.77 Ga, but could have existed at c. 1.5 Ga.
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However, the majority of paleogeographic reconstructions assume that Nuna was
formed prior to the Mesoproterozoic.

Zhao and others (2002) suggested that Nuna broke up between 1.6 and 1.2 Ga
and that this event was marked by emplacement of mafic dike suites, anorogenic
anorthosite-mangerite-charnockite-granite (AMCG) suites, and mantle-derived intru-
sions. Rogers and Santosh (2004) agreed, but emphasized the dominant role played by
AMCG magmatism in the process of breaking up the supercontinent. In their
reconstruction, the main AMCG suites and granite-rhyolite associations are located in
cratonic interiors, a mode of occurrence more typical of anorogenic magmatism
related to intraplate extension than of supercontinent dispersal (Windley, 1998; Sears
and others, 2005). Condie (2002) presented a hypothesis of incomplete breakup of
Nuna by the early Mesoproterozoic (1.6-1.5 Ga) into at least two large continents,
named Atlantica (Amazonia, Congo, West Africa, North Africa, and Rio de la Plata)
and Arctica (Laurentia, Siberia, Baltica, northern Australia, and North China) by
Rogers (1996). Condie (2002) suggested that these large continents subsequently
became parts of Rodinia in the late Mesoproterozoic, but did not cite any evidence to
support this suggestion.

Hou and others (2008) argued that c. 1.3 to 1.2 Ga giant radiating dike swarms of
the Canadian shield, Australia, and East Antarctica are indicators of the final breakup
of Nuna. They suggested the existence of a late Mesoproterozoic mantle plume
between North America and Australia–East Antarctica. This model is similar to the
abovementioned Condie’s (2002) reconstruction, and suggests that the breakup of
Nuna only slightly predated the assembly of Rodinia (Li and others, 2008).

The Siberian craton could have been an important part of the Mesoproterozoic
supercontinent. However, Siberian Mesoproterozoic paleogeography was poorly known
until recently owing to a paucity of precise geochronological and paleomagnetic data.
The main aim of this paper is to re-examine the igneous complexes and sedimentary
suites of southern Siberia, in view of recently published data, and to re-assess the role of
Siberia in the Nuna supercontinent. In this review, we discuss only the internal parts of
the Siberian craton. The relicts of Mesoproterozoic ophiolites and island arcs accreted
to Siberia in the Neoproterozoic and Early Paleozoic have been discussed elsewhere
(for example Donskaya and others, 2000; Kuzmichev and others, 2001; Khain and
others, 2003; Vernikovsky and others, 2003).

proterozoic development of the southern siberian craton

The Siberian craton is one of the largest early Precambrian lithospheric units of
northern Eurasia, and extends for more than 2500 km from the Arctic Ocean in the
north to Baikal Lake in the south. Most of the craton is covered by 2 to 14 km of
Mesoproterozoic to Lower Cretaceous sediments and Permian-Triassic traps. The
basement is exposed in the Aldan-Stanovoy and Anabar shields, in some outcrops of
the Olenek uplift, and in smaller uplifts along the southern craton margin. The
internal structure of the covered parts of the craton was reconstructed mainly using
aeromagnetic and gravity data, and information from deep boreholes and xenoliths in
kimberlite pipes. The Siberian craton is described as an association of Archean and
Paleoproterozoic terranes (blocks) welded by orogenic belts and shear zones (for
example Rosen and others, 1994; Rosen, 2003; Khiltova and others, 2003; Smelov and
Timofeev, 2003; Gladkochub and others, 2006a; Pisarevsky and others, 2008). These
models differ in the details of locations and configurations of terranes and orogenic
belts, but all agree that the final assembly of the Siberian craton occurred at ca. 1.90 to
1.85 Ga. In the model of Rosen and others (1994) and Rosen (2003), modified by
Gladkochub and others (2006a), the Siberian craton includes four Archean (Tungus,
Anabar, Aldan, Stanovoy) and one Paleoproterozoic (Olenek) superterranes (fig. 1A).
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The southern Siberian craton (fig. 1) includes the southern extremes of the
Tungus and Anabar superterranes and the southern parts of Angara and Akitkan belts
(Rosen and others, 1994; Rosen, 2003; Gladkochub and others, 2006a). This part of
the Siberian margin is a zone of high-grade metamorphic complexes and collisional
and post-collisional granites (Aftalion and others, 1991; Rosen and others, 1994;
Gladkochub and others, 2001a; Poller and others, 2004, 2005; Gladkochub and others,
2006a). The ages of post-collisional granites (including rapakivi-like granites and felsic

Fig. 1. (A) Major terranes and orogenic belts of the Siberian craton. (B) Simplified geology of the
southern margin of the Siberian craton.
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volcanics) are mainly between 1.88 and 1.84 Ga (Neymark and others, 1991; Levitskii
and others, 2002; Donskaya and others, 2002, 2003, 2008; Nozhkin and others, 2003;
Turkina and others, 2003; Larin and others, 2000, 2003, 2006; Poller and others, 2004,
2005). Consequently, we suggest that coeval accretion/collision events occurred not
only between the superterranes, but also along the southern Siberian margin. The
latter may be indicative of a major collision with some other craton (Laurentia?). The
time of this collision coincided with major orogenic events in other continents and is
considered by some workers as the time of the Nuna assembly (for example Rogers and
Santosh, 2009). Thus the first major peak of tectonic, metamorphic, and igneous
activity in the Precambrian history of southern Siberia represents cratonic amalgama-
tion as part of the Paleoproterozoic assembly of the Nuna supercontinent.

A second peak of tectonic and igneous activity in southern Siberia occurred in the
late Neoproterozoic (c. 0.8-0.7 Ga), when numerous mafic dike swarms intruded the
southern craton margin. Neoproterozoic mafic dikes are found in the Biryusa (BR),
Urik-Iya (UI), Onot-Erma (OE), Irkut-Kitoy (IK), and in the Baikal (BK) terranes (see
fig. 1B) (Gladkochub and others, 2001b). Recent 40Ar-39Ar plagioclase ages of these
dike swarms appear to decrease towards the southwest from 780 to 740 Ma (Sklyarov
and others, 2003; Gladkochub and others, 2006b), and may reflect the development of
a Neoproterozoic rift in this direction. This rift-related extension and dike intrusion
led to development of a passive continental margin along the southern Siberian
margin. Thus, the second peak in tectonic and igneous activity and sedimentation
presumably represents rifting that caused the Neoproterozoic breakup of the Rodinia
supercontinent (Li and others, 2008, and references therein).

The period of almost one billion years between these two peaks, from c. 1.8 to
0.8–0.7 Ga, remains a very poorly understood interval in the geological history of
southern Siberia. The traditional view (see reviews in Mitrofanov, 1987a, 1987b;
Gladkochub and others, 2006a; Pisarevsky and others, 2008) is that this mid-
Proterozoic period was characterized by continuous sedimentation along the craton
margin, together with sporadic volcanic activity (in the Chaya, and Khota formations)
and emplacement of subvolcanic intrusions (Chaya, Angaul, and Nersa dike suite).
However, the ages of these volcanic rocks and dike swarms were unclear and provided
poor constraints on the age of the sedimentary succession.

To improve our understanding of Siberia’s geological record, we conducted
geochronological studies of volcanic and dike complexes regarded as mid-Proterozoic
by Bukharov (1987), Domyshev (1976), and Mitrofanov (1987a, 1987b). The marginal
uplifts of the southern Siberian craton basement were our key targets. The discussion
below excludes certain areas, for example the Baikal-Patom Highland, which has
inadequate geochronology. The southern part of the Siberian craton comprises the
Baikal and Sayan Uplifts. The Sayan Uplift consists of the Biryusa (BR), Urik-Iya (UI),
Onot-Erma (OE), and Irkut-Kitoy (IK) terranes, whereas the Baikal Uplift encom-
passes the Goloustnaya (GL), Baikal (BK), and Chaya (CH) terranes and the North-
Baikal volcano-plutonic belt (fig. 1B). Our new geochronological results have signifi-
cant implications for the chronostratigraphy of sedimentary sequences in southern
Siberia.

Baikal Uplift

The upper Precambrian stratigraphy of the sedimentary section in the Baikal
Uplift (fig. 2) is based on the unified legends for the 1:50000 scale geological maps of
east Siberia (Mitrofanov, 1987b). Figure 2A shows stratigraphic positions of volcanic
rocks and dikes with their previously accepted age assignments.

The age of the volcano-sedimentary Akitkan Group of the North Baikal volcano-
plutonic belt (southern part of the Akitkan belt, according to Rosen and others, 1994;
fig. 1) until recently has been constrained by Rb-Sr geochronology as latest Paleopro-
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terozoic to Early Mesoproterozoic in age (Gerling, 1968; Yaschenko and others, 1972;
Brandt and others, 1978; Sryvtsev, 1986). Ages of the lowest formations (Malaya Kosa,
Domugda, Khibelen) were suggested to be 1.71 to 1.63 Ga (fig. 2A). Whole-rock Rb-Sr
dates of 1350 � 60, 1300 � 33, and 1245 � 45 Ma were reported for volcanic rocks of
the overlying Chaya Formation (fig. 2A) and their subvolcanic equivalents (Sryvtsev,
1986). The uppermost Okun Formation of the Akitkan Group had been considered to
be Mesoproterozoic—c. 1350 to 1080 Ma—based on K-Ar glauconite dates (Sryvtsev,
1986). The Okun Formation is cut by the previously undated dolerite Chaya dikes
(fig. 2A), for which an age of 1200 to 1000 Ma was estimated (Sryvtsev, 1986). However,
the recent study of Gladkochub and others (2007) showed that the Chaya swarm
comprises at least two generations of dikes. One of the younger dikes was dated at
787 � 21 Ma (40Ar-39Ar, plagioclase; Gladkochub and others, 2007). To distinguish
between these two dike generations, we shall hereafter refer to the younger suite as the
Zavorotny dikes, because the dated dike is located near the Zavorotny peninsula.
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Fig. 2. Schematic stratigraphic sections for the Baikal Uplift showing original (A) and revised (B)
chronostratigraphic assignments.
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The enigmatic undated Khota mafic volcanic rocks were traditionally described as
the lowermost strata of the Baikal Group (fig. 2A), but no direct contacts have been
found. Consequently, these volcanic rocks have variously been considered to be
Paleoproterozoic (Aleksandrov, 1990), mid-Riphean (Ryabykh and Ryabykh, 1979;
Maslov, 1983; Maslov and Kichko, 1985), or late Riphean (Postnikov, 2001; Glad-
kochub and others, 2007; Stanevich and others, 2007). The unmetamorphosed
sediments of the Baikal Group represent the topmost strata of the Precambrian
stratigraphic section in the Baikal Uplift (fig. 2). Their age was estimated to be middle
to late Riphean (�Ectasian to Cryogenian) based on geological and biostratigraphic
data (Stanevich and Faizulina, 1992; Khomentovsky and others, 1998; Dolnik, 2000).
According to the age suggested for the underlying Okun Formation, the Baikal Group
should be younger than c. 1.1 Ga (fig. 2A).

New geochronological data for the volcanic rocks of the Akitkan Group, Khota
volcanics, and gabbro and dolerite dikes of the Chaya suite, allow a reappraisal of this
section (fig. 2B). Volcanic rocks of the Khibelen and Domugda Formations of the
Akitkan Group have been dated at 1.88 to 1.85 Ga (U-Pb, zircon; Neymark and others,
1991; Larin and others, 2003; Donskaya and others, 2008). A new U-Pb zircon age for
volcanic rocks, and nearly coeval sedimentary rocks, of the Chaya Formation of the
Akitkan Group is 1863 � 9 Ma (Donskaya and others, 2007). Deposition of volcanic
and sedimentary rocks lasted for less than ten million years (Donskaya and others,
2007). These dates demonstrate that the Akitkan Group (including the Chaya Forma-
tion) is roughly coeval to the 1.86 to 1.84 Ga post-collisional granites (see above).
Consequently the Akitkan Group belongs to the basement of the Siberian craton.

A U-Pb baddeleyite age of 1752 � 3 Ma (Gladkochub and others, 2010) and a
Sm-Nd mineral isochron age of the 1674 � 29 Ma (Gladkochub and others, 2007) for
the Chaya dolerite dikes that crosscut the Okun Formation (fig. 2), require the Okun
Formation to be moved from the Mesoproterozoic (Riphean) part of the section to the
Paleoproterozoic.

The 787 � 21 Ma Zavorotny dikes (Gladkochub and others, 2007) are apparently
coeval with the Nersa dolerite dikes in the Sayan Uplift (see below). We consider this
age as an older limit for the Baikal Group, because sedimentary rocks of the Baikal
Group are not crosscut by Zavorotny dikes anywhere in the Baikal region. The younger
limit for the Baikal Group is considered to be Vendian (Sovetov and Komlev, 2005) or
even late Vendian (Ediacaran) (Kuznetsov and others, 2003). Volcanic rocks included
previously in the Riphean Khota Formation (fig. 2), have yielded an Early Permian
U-Pb zircon age of 274 � 3 Ma (Gladkochub and others, 2008a), and therefore must be
regarded as a different subvolcanic complex. There are no known sedimentary
successions that occur in the time interval between the emplacement of dikes of the
Chaya suite at c. 1.67 Ga and the Nersa suite at c. 0.75 Ga. Furthermore, there are no
indications of magmatic activity or metamorphism in this �0.9 Ga interval.

Sayan Uplift

New data suggest an even longer hiatus and absence of geological activity in the
Sayan Uplift (fig. 3) compared to the Baikal Uplift.

Latest Paleoproterozoic and Mesoproterozoic sediments of the Kalbazyk Group,
and of the Ingash and the Ermasokh formations, are found in the Urik–Iya Graben of
the Sayan Uplift. Sediments of the Kalbazyk Group (fig. 3A) are traditionally regarded
as latest Paleoproterozoic (Mitrofanov, 1987b), because they are crosscut by dikes of
the Angaul suite, dated by Domishev (1976) at 1.6 � 0.1 Ga (Rb-Sr whole-rock
isochron). The undated Ermasokh formation has been considered as lower Riphean
(early Mesoproterozoic). This formation is cut by the previously undated Cherno-
ziminsk granites. The Ermasokh Formation is apparently overlain by the Ingash
Formation (Mats and Taskin, 1973), although this was challenged by Sezko (1988) who
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suggested an older age for the Ermasokh Formation. The Ingash Formation is
intruded by post-collisional Sayan granites, initially suggested to be Neoproterozoic.
However, Brintsev (1994) reported Pb-Pb isochron ages of 2.1 to 1.6 Ga for these
granites. The age of the upper Karagas and Oselok Groups in the Sayan Uplift was
traditionally considered to be Neoproterozoic (Sezko, 1988). Mafic dikes of the Nersa
suite are ubiquitous in the Sayan uplift. Domishev (1976) suggested that their age is c.
0.95 to 0.90 Ga.

A SHRIMP U-Pb zircon age of 1904 � 24 Ma for the amphibolitized dolerites of
the Angaul suite (Gladkochub and others, 2008b) indicates that the Kalbazyk Group is
older (�1.9 Ga) than latest Paleoproterozoic, as was suggested previously. The 1.87 to
1.85 Ga U-Pb zircon age of the post-collisional Sayan granites (Levitskii and others,
2002; Turkina and others, 2003, 2006; Didenko and others, 2005) places the Ingash
Formation also into the Paleoproterozoic (fig. 3B). Consequently, the Kalbazyk Group
and the Ingash Formation of the Urik-Iya Graben must be considered as parts of the

Fig. 3. Schematic stratigraphic sections for the Sayan Uplift showing original (A) and revised (B)
chronostratigraphic assignments.
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basement of the Sayan Uplift (fig. 3B). The 40Ar-39Ar biotite age of c. 1.53 Ga for
granites of the Chernoziminsk Complex (Gladkochub and others, 2002) provides a
younger limit for the Ermasokh Formation, and an older limit is provided by the c. 1.85
Ga age of the post-collisional Sayan granites. Granites of the Chernoziminsk Complex
are represented by a few small veins and could not be interpreted as a significant
igneous event within the studied area.

Mafic dikes of the Nersa suite were recently re-dated at c. 0.75 Ga (Sklyarov and
others, 2003; Gladkochub and others, 2006b). The dikes intrude metamorphic base-
ment rocks (�1.87 Ga), post-collisional granites (1.87-1.85 Ga), and the lowest strata of
the Karagas Group, but do not cut the upper Karagas Group, which therefore must be
younger than 0.75 Ga. Sovetov and Komlev (2005) suggested a Vendian (late Cryoge-
nian-Ediacaran) age for the overlying Oselok Group based on global correlation of
stable isotope (�13C) data and the presence of glacial deposits in the lower part of the
group.

These new data suggest geological tranquility in the Irkut-Kitoy and Biryusa
terranes of the Sayan Uplift for 1.1 billion years, between 1.85 and 0.75 Ga (fig. 3B). In
the Urik-Iya terrane, this quiescence also lasted for at least 0.8 billion years. Some
sedimentary successions in the Biryusa and Sharyzhalgai blocks apparently contain
even longer hiatuses. In summary, available geochronological data suggest a c. 1 Ga
gap in geological activity in the southern Siberian craton, and require a major revision
of the models for its Precambrian evolution.

discussion

The absence of evidence for magmatism, metamorphism, and tectonism in the
southern Siberian craton over about one billion years might reflect a location of this
region within a large long-lived supercontinent. Southern Siberia occupied a stable
intracontinental position since c. 1.85 Ga, following final assembly of the Paleoprotero-
zoic supercontinent Nuna. The onset of Neoproterozoic rifting in this region coin-
cided with beginning of the breakup of Rodinia (Li and others, 2008).

Plagioclase 40Ar-39Ar ages of c. 780 to 740 Ma for Neoproterozoic mafic dikes in
southern Siberia are slightly older than the c. 723 Ma Franklin intrusions of northern
Laurentia (Heaman and others, 1992) and similar in age to the 780 Ma Gunbarrel
dikes in northwestern Laurentia (Park and others, 1995; Harlan and others, 2003).
Thus, new data from southern Siberia support the existence of a Transproterozoic
supercontinent, a fragment of Nuna that comprised at least Siberia and Laurentia
(Gladkochub and others, 2004, 2008b), and was transformed into Rodinia before
dispersing in the late Neoproterozoic.

Paleomagnetic data suggest that Siberia and Laurentia-Greenland could have
been parts of a larger continent between c. 1.0 to 0.7 Ga (for example Gallet and
others, 2000; Pavlov and others, 2000, 2002; Yarmolyuk and Kovalenko, 2001;
Metelkin and others, 2005, 2007; Gladkochub and others, 2006; Li and others,
2008). Pisarevsky and Natapov (2003) tested various published Siberia-Laurentia
reconstructions (Hoffman, 1991; Condie and Rosen, 1994; Frost and others, 1998;
Rainbird and others, 1998; Sears and Price, 2000) with available paleomagnetic
data and found that the best fit between these two continents with the southern
margin of Siberia facing the northern margin of Laurentia (fig. 4) requires the
presence of some additional continent, or microcontinents, between them (for
example, northern Alaska, Chukchi Peninsula). These terranes would have been
juxtaposed against northern Laurentia prior to the c. 125 Ma opening of the
Canadian Basin (for example Zonenshain and others, 1990; Embry, 1998; Natal’in,
2004; Drachev, 2004). Gladkochub and others (2006a, 2006b) slightly modified the
Pisarevsky and Natapov (2003) reconstruction using a comparison of mafic igneous
complexes in two cratons. Recent paleomagnetic data from the 1473 � 24 Ma mafic
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intrusions of the Olenek Uplift (Wingate and others, 2009) together with other
available Siberian and Laurentian paleopoles (Ernst and others, 2000; Meert and
Suckey, 2002; Veselovsky and others, 2006; see also the summary of Pesonen and
others, 2003 and Pisarevsky and Bylund, 2010) allow a similar reconstruction of
Siberia and Laurentia to have existed as far back as the early Mesoproterozoic.
Hence, if Laurentia and Siberia were connected at the end of the Mesoproterozoic,
this connection should have existed since at least 1.5 Ga. A similar reconstruction
was published by Veselovsky and others (2006). Didenko and others (2009)
reported new paleomagnetic data from 1.87 Ga rocks of the Akitkan Group (see
above) and concluded that a late Paleoproterozoic Laurentia–Siberia reconstruc-
tion is different for that time. Therefore, the assembly of Nuna would appear to
have occurred between 1.87 and 1.50 Ga. The abovementioned 1.86 to 1.84 Ga
post-collisional granites suggest that southern Siberia collided with some continent
or terranes, to result in the Sayan and Baikal uplifts. Pisarevsky and Natapov (2003)
suggested that these could be the terranes of present Arctica (Chuckotka, northern
Alaska, and others), although this is yet to be established.

Thus, paleomagnetic data suggest that the southern margin of Siberia faced the
northern margin of Laurentia, since the late Paleoproterozoic–Mesoproterozoic assem-
bly of Nuna until the late Neoproterozoic breakup of Rodinia and opening of the
Paleo-Asian Ocean (Khain and others, 2003). The duration of this interval is close to
one billion years and fits with the duration of the apparent gap in geological activity in
southern Siberia. We suggest that Siberia and Laurentia, together with interstitial
terranes, formed a rigid continental block—a large fragment of Nuna. Evidence also
suggests (see references in Salminen and Pesonen, 2007; Pisarevsky and Bylund, 2010),
that Baltica also was a part of this same block until c. 1.27 Ga.

Unknown
terranes

Laurentia

Siberia

Fig. 4. Mesoproterozoic reconstruction of Siberia and Laurentia after Pisarevsky and Natapov (2003)
and Wingate and others (2009). Siberia is rotated to Laurentia about an Euler pole (�anticlockwise) at
65.0°N, 144.0°E, �141.8°. Laurentia is shown in its c. 1470 Ma position rotated to the absolute framework at
0°, 129°E, �103.2°.
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The absence of Mesoproterozoic sediments in southern Siberia could be ex-
plained by their removal by erosion and transportation from the marginal Sayan and
Baikal uplands to adjacent basins.

conclusions

A synthesis of geochronological data appears to substantiate the existence of a gap of
about one billion years in geological activity and sedimentation in the southern Siberian
craton. The prolonged (�1 Ga) absence of significant geological events in the region
might be caused by location of the southern margin of the Siberian craton in the internal
part of the Transproterozoic supercontinent. According to Gladkochub and others (2004,
2008b), this long-lived (c. 1.8-0.7 Ga) amalgamation of two ancient cratons formed a
fragment of Nuna that persisted through the entire Mesoproterozoic and broke apart only
in the late Neoproterozoic, during opening of the Paleo-Asian Ocean.

The gap in geological activity is about 1.1 to 1.2 Ga in the Irkut-Kitoy and Biryusa
terranes (Sayan Uplift), at least 0.9 Ga in the Baikal Uplift, and at least 0.8 Ga in the
Urik-Iya terrane. The absence of sedimentary sequences of Mesoproterozoic to early
Neoproterozoic age could be explained by intense erosion of this high-standing region,
which represented a high orogenic (mountain) belt since the Paleoproterozoic (�1.9 Ga).
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