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aspects of the foundation of the Andean Cordillera have
led geologists (e.g.
For nearlya century, various
Burckhart, 1902; Steinmann, 1923; Dalmayrac et al., 1980) to speculate on the existence of a major
W e s t (present coordinates) of South America during the Paleozoic. Recently Moores (1991)
continent to the
and Dalziel(l991) have revived earlier ideas (Eisbacher, 1985; Bell and Jefferson, 1987) that the Pacific
margins of North America and East Antarctica-Australia may been
havejuxtaposed in the late Precambrian.
This has ledto the idea that Laurentia, the Precambrian core of North America, may have “broken out” from
to Cambrian amalgamation
between East Antarctica-Australia and South America during the Neoproterozoic
of Gondwanaland (Dalziel, 1991; Hoffman, 1991). According to this hypothesis the Neoproterozoic
opening of the Pacific Ocean basin was balanced on
a globe of constant radius by the closure of several
ocean basins between the cratons that amalgamated
to form Gondwana, and “southern
Iapetus” opened at the
end of the Neoproterozoic between Laurentia and the coalescing cratons of West Gondwana (Dalziel,
1992a,b).
Paleomagnetic dataare compatible with clockwise rotation of Laurentia around the Pacific margin of
en route to final “docking” with northwestern Africa (present coordinates) to
Gondwana during the Paleozoic
form Pangea (Dalziel, 1991, Fig. 2). Indeed several lines of evidence suggest that, following initial
separation in the latest Neoproterozoicto Early Cambrian, Laurentia may have tectonically interacted with
et al., 1992a,b; Dalzielet
the Pacific marginof South America in the courseof this motion @alla Salda
al., 1992 and in press). The accompanying figure shows hypothetical, but paleomagnetically acceptable,
relations of Laurentia and South America at specific times from the end of the Precambrian to the assembly
of Pangea in the latest Paleozoic. The reconstructions may explain several long-standing tectonic
problems, yet they do not appearto conflict with well-established interaction between Laurentia, Baltica,
and other tectonic units of the present-day North Atlantic region. Critical elements
oftheoverall
hypothesis are outlined below. The suggestion of specific timesof continent - continent collision is not
meant to imply simple tectonic settings. The zone between the continents would haveasbeen
complex as
the Tethys or present-day Mediterranean.
Latest Precambrian (570 Mal: The Labrador-Greenland promontory of Laurentia rifts from the Arica
reenwant in the Gondwana margin, possibly while some Brazilide basins are still closing. The Arequipa
massif is a fragment of the Ketilidian-Makkovik provinces of Greenland and Labrador. The Paleozoic
intracratonic basin between the Arequipa and the Amazonian shield may mark a failed arm of the rift
system.
Cambrian-Earlv Ordovician(500 Ma): Laurentia rifts from the proto-Andean margin, isolating the benthic
in the east to Trans-Pecos Texas in the
trilobite faunaof the continent. The “southern cone” (from Georgia
West) may have remained attached to Gondwana in the vicinity of the present-day Weddell
Sea.
Mid-Ordovician (487 Ma): Laurentia and Gondwana collide to form the Taconic-Famatinian (Ocloyic)
orogen, possibly continuing into the Shackleton Range
of Antarctica. Upon subsequent rifting (possibly
pre-Ashgillian), the Precordilleran terrane of northwestern Argentina is detached from the Ouachita
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embayment of Laurentia, and the Oaxaca terrane of Mexico is detached fi-om the area of the Arica reentrant
of South America.
Late Ordovician and Silurian (422Ma): Laurentia and Gondwana separate. Laurentia occupies temperate to
tropical latitudes while the Pacific margin of Gondwana undergoes glaciation.
Devonian (374 Ma): Following the Laurentia-Baltica collision that ended the Caledonian orogeny, Laurentia
and Gondwana collide once again
in a dominantly right-lateral transpressive mode. Much of what is known
North America may reflect this interaction. Distribution of the Malvinokaffric
as the Acadian orogeny in
and Cosmopolitan faunas would have been strongly influenced by the changing paleogeography over this
time interval. Subduction of Pacific Ocean floor commences beneath the central Chilean margin.
Latest Paleozoic (265Mal: Laurentia finally docks with present-day northwestem Africa in the OuachitaAlleghanian orogenesisto terminate the Appalachian revolution and complete the amalgamation of Pangea.
Pacific Ocean floor is subducted beneath the entire proto-Andean margin.
The hypothesis, if basically correct, has several major implications
for the development of the Andean
Cordillera in the Mesozoic and Cenozoic. For example: 1. As suggested by others (e.g. Dewey and Lamb,
1992) fi-om a purely South American standpoint, the Arica reentrant may an
be original feature and may
have exerted control over the tectonic development of the Pacific margin throughout the Phanerozoic. The
Patagonian and Colombian oroclines may
also date from initial rifting. 2. The crust beneath the Altiplano
may have been thickened initially in Grenvillian collision of the Laurentian craton with Amazonia. 3.
Laurentia may have played
a critical role in the diachronous initiation of subduction of Pacific Ocean floor
beneath South America. 4. Subduction erosion along the Pacific margin of South America may have been
limited to material accreted during the Phanerozoic.
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Figure Caption
Molleweide projection showing hypothetical,
but paleomagmetically acceptable, positions of
Laurentia with
respect to South America during the Paleozoie. The figure is modified from am eadier diagram (Dalziel,
1991, Figure 2) that was eonstrueted show that hurentia could have “broken out” frorn between East
Antarctica-Australia and South America at the end
of the Recambrian. In the presentfigure,Gondwama is
reconstructed using marine geophysical data as More, with South America kept in its present-day
coordhates. Paleomagnetic controlsare mainly fiom Van Der ‘Voo (1988).
, t o

Early Nmproterozoic Laurentia
(ea. 750 Ma) is shownagaainst East Antarctiea-Ausualiaas it may have been
prior to openingof the Pacifie Oceanbasin amd malgrnation of Gomdwama (“mes, 1991; Balzid 1991;
Hoffmam, 1991). Laurentia is shown in the late Neoproterozoic (ea.570 Ma) with the Labrador-Greenland
promontory locatd within the Aricareentramt (Dalziel, 1992b). The positiom for the Early Ordovician(500
Ma) is as,im Dtlziel(l991 and 199%). The Laurentia-Gondwanacollisiom suggested by DallaSalda (1992a,
b) to have resulted in the Taconic-Fmatiniam (-ShacHetom?) orogenis shown at 487 Ma; this is perhaps
about 25 million years too early for the main deformatiom amd mekmsrphism, but the paleomagnetic
control is better. The position for Laurentia at 422 Ma is that of Dalziel (1991). Right-lateral
transpression between Laurentia and Gondwana suggested
to aceount for the main effects of the Acadian
orogeny is indicated at 374 Ma (Dalziel et al., 1992 and in press); this is rather late for the Acadiam, but
again the paleomagnetic control is better. The reconstruction of Pangea by ea.26.5 Ma is based on marine
geophysicaldata.

