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Abstract

Neoproterozoic volcano—sedimentary—plutonic associations in Eritrea are part of the Arabian-Nubian Shield. In central Eritrea,
the dominant low-grade supracrustal rocks are of volcanic origin, associated with subordinate sedimentary rocks and lenses ©
serpentinites. Pre- to syn-kinematic diorites and tonalites of ca. 810 Ma age and late- to post-kinematic granites of 585 Ma age
intrude these supracrustal rocks. Low-K tholeiite—boninite metavolcanic rocks have trace element characteristics that are simila
to modern oceanic primitive arc volcanic rocks. Boninites are found together with serpentinite bodies that are very similar to
serpentinite mudflows occurring on modern forearcs, indicating a palaeo-forearc setting for central Eritrea.

In contrast, the predominant rocks in western Eritrea are supracrustal sequences of sedimentary origin, with subordinate volcani
rocks. Tholeiitic metavolcanic rocks from western Eritrea have trace element characteristics that are similar to modern back-arc
basin basalts. The timing of magmatism in both areas (ca. 850 and 800-850 Ma, western and central Eritrea plus northern Ethiopic
respectively) is broadly coincident. In the absence of major crustal discontinuities that might separate major terranes along the
central-western Eritrean transect, this large Neoproterozoic tract may represent an 800-850 Ma NW-palaeo oceanic arc—back—a
system. Systematic spatial variations in Ti, Nb, Y and Zr concentrations from forearc, through arc, to back—arc provide further
evidence for the north-west direction of subduction.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction Ocean closed as a result of the consolidation of
) ) _ ) East and West Gondwan&térn, 1994; Johnson and
The Neoproterozoic Arabian-Nubian Shield and the \yg|dehaimanot, 2003 The Arabian-Nubian Shield,
Mozambique belt together constitute the East African exposed in the Arabian Peninsula, Sinai, southern Israel,
Orogen (EAO) that formed when the Mozambique jordan, Eastern Desert of Egypt, the Red Sea Hills

of Sudan, Eritrea, and Ethiopia, is an excellent exam-
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comprises juvenile crust produced from 870 Ma to at magmatism. Boninites are most commonly found in
least 690 Ma $tern, 1993 The formation of so much  forearc regions of intra-oceanic convergent margins.
juvenile continental crust in the ANS has implications Boninites are rare because their petrogenesis requires
for the global continental growth rates in the Neopro- a unique combination of depleted mantle peridotite,
terozoic Reymer and Schubert, 1984,198@ateral abundant water, and an abnormally high geothermal
crustal growth through arc accretion has been proposedgradient at relatively shallow levels in the mantle
as the main mechanism for the evolution of the ANS wedge Crawford et al., 1989 Magmas with boninitic
(Stoeser and Camp, 1985; ¢drer et al., 1987,1991; affinities are reported from the Neoproterozoic ANS
Abdul-Rahman, 1995 However, two additional mod-  (Reischmann, 1986; Woldehaimanot, 1995; Wolde et al.,
els have recently been proposed: accretion of both arcs1993; Yibas et al., 2003; Katz et al., 2Q04dlthough, no
and oceanic plateaus${ein and Goldstein, 1996; Teklay, boninites have been reported for the Arabian part of the
1997 and the Turkic-type orogenic model &engr ANS. The recent discovery of boninite in part of the
and Natal'in (1996) whereby much of the ANS crust ANS in central Eritrea is important because it provides
formed in broad forearc complexes. Testing of these a petrogenetic test of the tectonic models of the region.
models requires further chemical, chronologicalandiso-  The aim of this paper is to document for the
topic studies of the ANS. first time the occurrence in Eritrea of Neoproterozoic
Boninites are high-Mg, silica-oversaturated lavas that boninites, serpentinite mudflows, and a Neoproterozoic
are important but rare component of subduction zone arc-back-arc system similar to modern arc—back-arc
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Fig. 1. Simplified terrane map of Eritrea showing ages and initial epsilon Nd values for Neoproterozoic magmatic rocks (ages and initial epsilor
values in italic are for late- to post-kinematic granitoids). Source of @awpth et al. (1997)Teklay (1997)andTeklay et al. (2001, 2002a,b, 2003)
Terrane division in Eritrea aft@rury and de Souza Filho (1998he volcano-sedimentary blocks, ages and initial epsilon Nd values for northern
Ethiopia are fronTadesse (199@ndTadesse et al. (2000)
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