ARTICLES

Laurentia-Kalahari Collision and the Assembly of Rodinia

Ion W. D. Dal=iel"* Sharon Mosher,! and Lisa M. Cahagan

Umiversity of Texes Insurate for Geophysics, 4412 Spicewood Springs Roed, #6080, Ausan, Texes TATES, U5 A
[e-rnoil: ien@uaedip. dp utexes.eda)

ABSTRACT

The Llano Orogenic Bele along the present southern margin of Laurentia, regarded as continuation of the Grenvillian
Owogen along the eastern Lanrentian margin and exposad in basement uplifes in central and western Texas, records
an ~300-muyr. history of orogenesis culminating in arc-coneinent and continent-continent collision between ~1150
and 1120 Ma and continuing uneil ~980 Ma. The shape of the orogen and kinemartics of the contractional deformation
along the bele, together with the high-P meamorphic condivions actained, indicate thar a previously unidentified
craton served as an indentor Te is palecmagnetically acceprable for the Kalahan Craton of souchem Africa to have
been opposad to this margin and within ~1 500 km of present-day central Texas at ~1100 Ma. Moreover, the Kalaharn
Cratonis the correce size, and the structural and mecamorphic evolution of the 1200-250 Ma Mamagqua-Maeal Orogenic
BEelt thar wraps around its present southern matgin is compatible with thae craton having been the indentor. The
ocean basin that closed between the Laurentia and Kalahani Cratons would have been comparable o the present
Pacific, with island arc/eertane accretion occurring during the Mesoproterozoic along opposing active convengent
maifgins. The coeval 1.1 Ga Keeweenawan and Umkondo magmatic provinces of Laurentia and Kalahari, respecrively,
are associated with fifes at a high angle o0 the Llano and Mamaqua Osogens. The rifes are ineerpreted as the resule
of collision-generared exeensional seresses within the two cracons. The voluminous mafic igneous rocks in both
provinces, however, may reflect contemporaneous plume aceivity. Our reconseruceion for 1.1 Ga provides a testable
muodel for the Llane Orogenic Bele of Texas and the Mamaqua Orogenic Belt of southwestern Africa as opposite sides
of a Himalayan-type collisional oregen, with the Matal Bele of southeastem Africa and the oniginally continuous
Maudheim Belt of East Antarceica as a relared Indonesian-type ocean-continent convergence zone. This reconsomction
leads to a refinement of the paleogeography of Fodinia, with the Ealahar Craton in a position isolated from both
the East Antarctic and Rio de la Plata Cratons by oceanic lithosphere. It also provides the first mosdel for the assembly
of that hypothetical early MNeoprowerozoic supercontinent. Ac least four separate craconic entities appear to have
collided along three discrete segments of the apparently anastomosing global nevwork of “Greavillian®” orogens: the
type-Grenville Belt of eastern Morth America and counterparts in South America, the Llano-Mamaqua Bele, and the
Eastern Ghats- Albany (Fraser Bele of India-BEase Antarctica and Auseralia. Over the remarkably short inerval of ~200
m.yr, this frst-order composite collisional event resuleed in the amalgamation of most of Barth's continental lich-
osphere and defined the close of the Mesoproterozoic Era.



