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Abstract: The tectonic development of the pre-Beacon basement of the Transantarctic Mountains begins with
formation of amphibolite-grade metasediments in the Early to Middle Paleozoic. Late Proterozoic extension produced
a basin that received turbidite sedimentation. Convergence along this basin in the Late Proterozoic produced folding
of these sediments (Beardmore Orogeny). In the Early to Middle Cambrian carbonates were deposited in a platform
setting. Subduction along this margin in the Middle to Late Cambrian produced folding, thrust faulting, metamor-
phism, and intrusion (Ross Orogeny), with cooling of the orogenic belt around 500 Ma. In northern Victoria Land,
Middle Cambrian to Lower Ordovician sediments and volcanics, allochthonous to the orogenic belt, were assembled

as terranes during the middle Paleozoic.
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Introduction

The following summerizes the development of the Ross
orogen of the Transantarctic Mountains (TAM) which be-
gan in the Proterozoic and ended with an episode of wide-
spread erosion followed by deposition of the Devonian to
Triassic Beacon Supergroup. Its history spans the time of
breakup of Laurentia and Gondwana as hypothesised re-
cently by Moores (1991). Aspects of the Ross orogen will be
mentioned in light of this hypothesis where appropriate;
however, much if not all of the complex tectonic activity
occurred after the supposed split.

Early to Middle Proterozoic Activity

The earliest geological record in the TAM comes from the
Miller Range where amhibolite-grade metamorphics of the
Miller Formation have Archean Sm-Nd model ages (Borg e?
al., 1990; Goodge et al., 1991). The Miller Formation is in
thrust contact with rocks of the Nimrod Group (senso lato)
(Argosy and Worsley Formations, Aurora orthogneiss) along
the Endurance shear zone (Goodge et al., 1991). A Pb-Pb
zircon date on the Aurora orthogneiss indicates magma
generation ~1.7 Ga (Borg et al., 1990; Goodge et al., 1991).
Although it has previously been suggested that movement
on the Endurance shear zone was Early to Middle Protero-
zoic (Nimrod Orogeny) (Grindley, 1972) or perhaps Late
Proterozoic (Beardmore Orogeny) (Stump et al., 1991), U-
Pb dates of 540 to 534 Ma have been determined from
granite plutons in the Miller Range which bear the Endur-
ance shear fabric (Walker and Goodge, 1991). If this data
holds, the juxtaposing of the Miller Formation and Nimrod
Group occurred considerably after their formation.

The Miller Range is located on the craton side of the Ross
orogen. Because of its isolation, its relationship to other
rocks of the TAM is uncertain. In southern Victoria Land
(SVL)metamorphics of the Koettlitz and Skelton Groups are
likely correlatives of the Nimrod Group. Rowell ezal.(1991)
have shown that Skelton Group has been metamorphosed
and deformed at least twice before intrusion of granite at

~550 Ma. Sm-Nd studies on Cambro-Ordovician Granite
Harbour intrusives from northern Victoria Land (NVL) and
the central Transantarctic Mountains (CTM) suggest that
the TAM are underlain by 1.7-2.0 Ga continental crust
(Borg et al., 1990; Borg and DePaolo, 1991). Rocks of
similar age underlie the Cordillera of the southwestern
United States (Bennett and DePaolo, 1987), allowing that
the two areas were linked in the Early to Middle Proterozoic.

Late Proterozoic Developments

Widespread deposition occurred throughout much, if not
all, of the TAM during the Late Proterozic. Rowell et al.
(1992) point out that this deposition may have extended into
the Early Cambrian. The rocks are quartzose turbidites of
the Patuxent Formation in the Pensacola Mountains (PM)
and the La Gorce and Goldie Formations (Beardmore Group)
ofthe CTM. Conformably underlying the Goldie Formation
in the Cobham Range is the shallow-marine Cobham For-
mation (Laird ef al., 1971). Metasediments throughout the
Wilson terrane (WT) of NVL, including the Priestley For-
mation, may also have been deposited at this time, and/or in
Early Cambrian, with possible equivalents in the late Prot-
erozoic Adelaide Supergroup and/or post-breakup
Kanmantoo Group in South Australia (von der Borsch,
1980). Possible glaciogenic sediments occur in Goldie For-
mation (Stump et al., 1988).

Depositional models of the Late Proterozoic sedimentary
episode have traditionally evoked continental margin ba-
sins. Extension is signaled by bi-modal associations of
volcanics in both the Goldie and Patuxent Formations
(Schmidt ef al., 1965; Stump, 1987; Storey ef al., in press).
The dating of this volcanism is loosely constrained at ap-
proximately 800-750 Ma (Eastin, 1970; Borg et al., 1990).
With the paradigm of a contiguous Laurentia, the basin
receiving these sediments can now be viewed as two-sided,
intra or intercratonic, and formed by extension of cratonic
blocks within the supercontinent. Such a basin is anagolous
to early deposition in the Damara orogen (Martin, 1983),
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Fig. 1. Location map for the Transantarctic Mountains. Abbre-
viations: AR = Argentina Range, BeG = Beardmore Glacier, BT
=Bowers Terrane, ByG = Byrd Glacier, CP = Cotton Plateau, CxP
= Cox Peaks, CR = Cobham Range, CTM = Central Transantarctic
Mountains, DM = Duncan Mountains, DR = Daniels Range, MR
= Miller Range, NVL = Northern Victoria Land, PM = Pensacola
Mountains, QM = Queen Maud Mountains, RBT = Robertson Bay
Terrane, SP = South Pole, SVL = Southern Victoria Land, TM =
Thiel Mountains, WT = Wilson Terrane.
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and provides the continental source to the east of the Goldie
Formation implied by isotopic data (Borg et a/., 1990).

The onset of tectonism in the Ross orogen remains a
controversial topic. Grindley and McDougall (1969) pro-
posed the name Beardmore Orogeny for activity that oc-
curred apparently in the Late Proterozoic. This included 1)
folding of Goldie and Patuxent Formations prior to deposi-
tion of Early Cambrian Shackleton Limestone and Middle
Cambrian Nelson Limestone, respectively, and 2) magmatism
of the Thiel Mountains porphyry and Wyatt Formation. The
Wyatt Formation has subsequently been shown to intrude
folded La Gorce Formation (Goldie Formation correlative)
and the original late Proterozoic dates on the Thiel Moun-
tains porphyry have been revised to ~500 Ma (Stump et a/.,
1986, Pankhurst ez al., 1988).

Rowell et al. (1992) have pointed out that the unconform-
able contact of Nelson Limestone on Patuxent Formation
allows that the latter may have been folded in the Early
Cambrian. Several contacts between Shackleton Limestone
and Goldie Formation were mapped as unconformities by
Laird et al. (1971). Rowell et al. (1986), however, have
reinterpreted those contacts which they have visited as
tectonic. Stump (1992) has recently waffled as to whether
the contact of Shackleton Limestone over Goldie Formation
at Cotton Plateau is a fault or an angular unconformity. Even
if all of the contacts between Shackleton and Goldie have
been tectonized, this does not preclude folding of Goldie
Formation prior to deposition of Shackleton Limestone, and
it seems likely that the interpretations of a folding event
prior to deposition of Early Cambrian limestones will pre-
vail.

The earliest magmatism in the Ross orogen is recorded by
isotopic dating of several widely separated plutons. These
include the Sturgeon Island granodiorite from northern
NVL (599 = 21 Ma; Rb/Sr whole-rock isochron; Vetter et
al., 1984), deformed plutonic rocks of the Wilson terrane of
NVL (544 £+ 4 Ma; U-Pb zircon; Black and Sheraton, 1990),
granite intruding the Skelton Group in SVL (550 +4 Ma; U-
Pb zircon; Rowell et al., 1991), the Carylon granodiorite in
SVL (568 + 10 Ma; Rb/Sr whole-rock isochron; Felder and
Faure, 1980), and the Lonely Ridge granodiorite from the
Queen Maud Mountains (620 + 13 Ma; Rb/Sr whole rock
isochron; Faure et al., 1979). Depending on the timescale
used for the Precambrian/Cambrian boundary (570 Ma,
Harland et al., 1990; 530 Ma, Odin et al., 1983) some or all
of these plutons are Proterozoic in age. Unfortunately the
relative timing of these intrusions with respect to the folding
of Goldie, La Gorce and Patuxent Formations is unknown.
What can be said is that plutonism and probably folding had
commenced before the end of the Proterozoic throughout
much of the TAM.

Cambrian Carbonates

In the Early Cambrian limestone deposition commenced
along the platform margin. In the central Transantarctic
Mountains Shackleton Limestone accumulated from
Atdabanian to Botomian in a shallow-water environment
with reef complexes, patch reefs and ooid shoals (Debrenne
and Kruse, 1986; Rowell eral., 1988; Rowell and Rees, 1989
Rees et al., 1989). The only other known Early Cambrian















