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Following protracted Cambrian rifting that represented a continuum from Neoproterozoic orogenic
processes, the Rheic Ocean opened in the Early Ordovician with the separation of several Neoproterozoic

Ié}eljgi/‘éo(r)ian arc terranes from the continental margin of northern Gondwana. Separation occurred along the line of a
Variscan-Alleghanian-Ouachita orogen former Neoproterozoic suture following the onset of subduction in the outboard lapetus Ocean. The
Pangaea timing of rift-drift transition and drive for subsequent spreading was likely governed by slab pull,
Europe accounting for the rapid rate (8-10 cm/yr) at which the Rheic Ocean widened.

North America During the Ordovician, the ocean broadened at the expense of lapetus and attained its greatest width

(~4000 km) in the Silurian, by which time Baltica had sutured to Laurentia and the Neoproterozoic arc
terranes had accreted to Laurussia, closing Iapetus in the process. Closure of the Rheic Ocean began in the
Devonian and was facilitated by northward subduction beneath southern Baltica and southward
subduction beneath northwest Gondwana. Closure was largely complete by the Mississippian as
Gondwana and Laurussia sutured to build Pangaea, North Africa colliding with southern Europe to create
the Variscan orogen in the Devonian-Carboniferous, and West Africa and South America suturing to
North America to form the Alleghanian and Ouachita orogens, respectively, during the Carboniferous-
Permian.
The Rheic Ocean consequently plays a dominant role in the basement geology of southern Europe, in the
Appalachian-Ouachita orogeny of North America, and in the Palaeozoic sedimentary, structural and
tectonothermal record from Middle America to the Middle East. With its closure, the ocean brought about
the assembly of Pangaea and brought the Palaeozoic Era to an end.
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1. Introduction

The Rheic Ocean, which separated the major palaeocontinents of
Gondwana and Laurussia (Laurentia-Baltica-Avalonia) following the
closure of lapetus (Fig. 1), was one of the principal oceans of the
Palaeozoic (e.g., Nance and Linnemann, 2008). Its suture extends over
10,000 km from Mexico to Turkey, and its closure assembled the
greater part of Pangaea with the formation of the vast Variscan-
Alleghanian-Ouachita orogen. The evolution of the Rheic Ocean is
consequently central not only to the history of the Palaeozoic, but also
to the broader issue of supercontinent assembly (e.g., Murphy et al.,
2009; Santosh et al., 2009).

Laurentia

it

Named for the Titan, Rhea, sister to Iapetus in Greek mythology,
the importance of the Rheic Ocean has long been recognized in
Europe, where its suture is well constrained and well separated from
that of the lapetus Ocean to the north. Hence, in Europe, the
Caledonide orogen, created by the closure of lapetus, is a geograph-
ically distinct orogenic belt from the Variscan orogen, created by the
closure of the Rheic Ocean (Fig. 2). In North America, however, the
Rheic Ocean has historically received less attention than lapetus
because its suture follows a similar path, but unlike that of lapetus, lies
buried beneath the sediments of the Coastal Plain or was removed
with the opening of the Atlantic Ocean and Gulf of Mexico. As a result,
the history of the Appalachian-Ouachita orogen is traditionally

Fig. 1. Early Silurian reconstruction of the Rheic Ocean immediately prior to the closure of lapetus by way of subduction beneath Laurentia (toothed red line). Stippled areas denote
inferred regions of thinned and/or anomalous thickness of continental and arc crust (simplified after Pickering and Smith, 1995, with Cadomia placed adjacent to Gondwana). Rheic

ridge-transform system purely schematic. Heavy black lines trace Tornquist suture zone.
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