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a b s t r a c t

In the early Paleozoic the Sino-Korean Craton (SKC) and South China Craton (SCC) were situated along the
margin of east Gondwana. The SKC was connected to core Gondwana by an epeiric sea which was the site
for deposition of lower Paleozoic sequences of SKC. The SKC and SCC may have drifted away from core
Gondwana sometime during the mid-Paleozoic and would have been outboard microcontinents in the
late Paleozoic, until they collided to form the East Asian continent in the Triassic. The breakup of SCC from
Gondwana was suggested to have taken place at �380 Ma, while no reliable suggestions have hitherto
been made for breakup of SKC from Gondwana. This study presents a convincing evidence for breakup
of SKC from Gondwana, based on the recognition of Late Ordovician volcanism in Korea. New SHRIMP
U–Pb zircon ages, 445.0 ± 3.7 Ma and 452.5 ± 3.2 Ma, are obtained from trachytic rocks of the Ongnyeo-
bong Formation of Taebaeksan Basin in Korea which occupied the marginal part of the SKC in the early
Paleozoic. This Late Ordovician volcanism along with previous records of Ordovician volcanic activities
along the western margin of the SKC is interpreted indicating the development of an incipient oceanic
ridge. The oceanic ridge uplifted the SKC including the epeiric sea, which subsequently resulted in termi-
nating the early Paleozoic sedimentation of the epeiric sea. The paucity of lower Paleozoic volcanic rocks
across much of the SKC however suggests that the oceanic ridge did not extend into the epeiric sea.
Instead, spreading of oceanic ridge entailed dextral movement of associated transform faults, which
may have played a major role in breakup of SKC from mainland Gondwana by the end of Ordovician.

� 2014 Elsevier Ltd. All rights reserved.

1. Introduction

It has been well appreciated that East Asia was formed by amal-
gamation of two continental terranes derived from the Paleozoic
Gondwana in the Triassic (McElhinny et al., 1981; Lin et al.,
1985; Mattauer et al., 1985; Yin and Nie, 1996). These terranes
are the Sino-Korean (or North China) and South China cratons.
The Sino-Korean Craton (SKC) comprises most of North China
and northern and southern parts of the Korean Peninsula, while
the South China Craton (SCC) includes most of South China and
middle part of the Korean Peninsula (Fig. 1a). The SKC and SCC
were separated from each other during Paleozoic times, until they
collided to form much of the current East Asian continent in the

Triassic along an orogenic belt, Qinling–Dabie–Sulu–Imjingang
Belt, which extends over 2000 km in a roughly E–W direction
(Chough et al., 2000; Wu and Zheng, 2013).

Early Paleozoic paleogeographic positions of the SKC and SCC
have been controversial over the years (cf. Burrett et al., 2014):
Li and Powell (2001) and Cocks and Torsvik (2013) treated the
SKC and SCC as outboard terranes away from Gondwana, whereas
Veevers (2004) and Metcalfe (2006, 2013) placed the SKC and SCC
to the marginal parts of Gondwana adjacent to Australia and India.
The latter view is well accommodated and shown with a recent
paleobiogeographic analysis by McKenzie et al. (2011), in which
the SKC and SCC were placed contiguous to Australia and India
along the margin of east Gondwana in the early Paleozoic. While
accepting the latter view, the SKC and SCC may have drifted away
from core Gondwana sometime during the mid-Paleozoic and
would have been outboard microcontinents in the late Paleozoic,
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until they amalgamated to form the East Asian continent in the Tri-
assic. The breakup of SCC from Gondwana was suggested to have
taken place in the Late Devonian, ca. 380 Ma (Metcalfe, 1996,
2011; Yang et al., 2004). On the other hand, lower Cambrian
Antrim Plateau Basalts in the Bonaparte Basin of northern Australia
were proposed as possible evidence for breakup of SKC from
Gondwana (Burrett and Stait, 1986, p. 75). However, volcanic-defi-
cient lower Paleozoic sedimentary successions of the SKC (Meng
et al., 1997; Choi and Chough, 2005) and trilobite faunal similarity
between the SKC and northern Australia (Choi, 2009; McKenzie
et al., 2011) negate the proposal of early Cambrian age for breakup
of SKC from Gondwana. Therefore, to date no reliable age sugges-
tions have been available for breakup of SKC from Gondwana.

One of notable geologic features in the SKC is a regional discon-
formity between lower Paleozoic and upper Paleozoic sequences,
spanning in age from �460 Ma to �320 Ma, known as the mid-
Paleozoic great unconformity (Cheong, 1969; Kim et al., 2001;
Wang et al., 2010). Choi (2009) proposed a scientific scenario for
the tectonic history of SKC during the mid-Paleozoic hiatus:
namely, the SKC drifted away from Gondwana sometime during

the Late Ordovician and was a passively drifting microcontinent
in the late Paleozoic, and then collided with the SCC at �250 Ma.
However, Choi (2009) failed to provide the precise timing and evi-
dence that might explain the breakup of SKC from Gondwana.

This paper reports the recognition of an Upper Ordovician volca-
nic succession, Ongnyeobong Formation, in the Taebaeksan Basin,
for the first time in Korea. The geochemical and geochronological
analyses of volcanic rocks of the Ongnyeobong Formation provide
convincing evidences for constraining the timing for breakup of
SKC from Gondwana and enable us to discuss their paleogeographic
and tectonic implications.

2. Geologic setting

The Korean Peninsula is tectonically divided into the northern,
central, and southern blocks (Fig. 1a) and is further subdivided
into eleven tectonic provinces: the northern block comprises the
Kwanmo Massif, Machollyong Belt, Rangnim Massif, and Pyong-
nam Basin; the central block includes the Imjingang Belt,
Gyeonggi Massif, and Chungcheong Basin; the southern block

Fig. 1. (a) Simplified tectonic map of East Asia (modified from Wu and Zheng, 2013 and Choi, 2013). Abbreviations: C – central block, DB – Dabie Belt, IB – Imjingang Belt, N –
northern block, QB – Qinling Belt, S – southern block, SB – Sulu Belt. (b) Tectonic provinces of the Korean Peninsula (Choi, 2013). (c) Simplified geologic map of the Taebaeksan
Basin, Korea. (d) Geologic map of Mungyeong area, southernmost part of the Taebaeksan Basin. OY-1 and PAL-4 denote the sampling localities for SHRIMP U–Pb zircon age
dating.
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