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Abstract: Precambrian metamorphic rocks of the Nimrod Group, exposed in the central Transantarctic Mountains,
represent a small part of the East Antarctic cratonal mass that formed a portion of the Gondwana supercontinent. Their
inferred position near a proto-Antarctic plate boundary offers a unique opportunity to study the relation between the
Archean-Proterozoic craton and younger crustal elements formed along the active plate margin. On the basis of
petrologic and structural relations, high-grade metamorphic rocks from this terrain record multiple tectonothermal
events. Two of these events, represented by (1) high-P tectonic blocks within (2) a wide zone of mylonitic tectonites,
reflect involvement of deep crust in a mobile continental lithosphere. These events may reflect stages in the
development of an early collisional or subduction-type orogen, followed by later orogen-parallel ductile shear within
thickened crust. The age of the early phase is uncertain, but the major ductile tectonite-forming deformation is
probably latest Proterozoic to Early Cambrian in age. Deep-crustal tectonism as represented by the Nimrod structures
differs in style, geometry and kinematics from generally coeval shallow-level contractional structures in the
Beardmore and Byrd groups, yet these deformation events may together reflect an overall translational or oblique-

convergence tectonic regime.
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Introduction

Metamorphic terrains with Precambrian heritage are sparse
in the Transantarctic Mountains. The only terrains with a
demonstrated Precambrian tectonic history are the Nimrod
Group in the Nimrod Glacier area (Gunner and Mattinson,
1975; Goodge et al., 1991), the Read Group in the Shackleton
Range (Pankhurst ez al., 1983), and the Wilson Group in
northern Victoria Land (Sheraton et al., 1987). These rocks
represent areally limited and isolated parts of the East
Antarctic craton near the outer edge of the Gondwana
supercontinent. The importance of these rocks lies in their
inferred position near a Proterozoic proto-Pacific-Gondwana
plate boundary, offering the opportunity to study the rela-
tion between the Archean-Proterozoic craton and younger
crustal elements formed along the active plate margin.

In this paper, we present evidence for two
tectonometamorphic events within the Nimrod Group: an
early high-P, high-Tlower-crustal event, possibly related to
subduction and/or continental collision, followed by a mid-
crustal event at somewhat lower P and 7, involving orogen-
parallel ductile shear. These tectonic events likely had
profound influence on the Late Proterozoic to early Paleo-
zoic evolution of the Ross Sea margin of the East Antarctic
craton. Here we focus on petrologic and structural evidence
for these events, and we address tectonic relations between
the Nimrod Group and outboard assemblages.

Geologic Setting

Rocks of the Precambrian Nimrod Group are exposed in
the Miller and Geologists ranges of the central Transantarctic
Mountains (Fig. 1). In terms of lithology, age, metamor-
phism and structural relations, these rocks are unique in the

Ross Sea sector of the Transantarctic Mountains, although
counterparts may exist in Victoria Land and the Shackleton
Range. In the central Transantarctic Mountains in the vicin-
ity of Nimrod Glacier, Precambrian metamorphic rocks,
upper Precambrian-lower Paleozoic sedimentary sequences,
and Cambrian-Ordovician granitoids unconformably un-
derlie generally flat-lying, Devonian-Jurassic Gondwana
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Fig. 1. Location map of the Transantarctic Mountains, showing
exposures of Precambrian basement rocks in the Nimrod Glacier
area (NG), and possible correlative terrains in the Shackleton
Range (SR) and northern Victoria Land (NVL). Nimrod Group
rocks are exposed in the Miller and Geologists ranges (Fig. 2).
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sediments (Gunn and Walcott, 1962; Grindley e? al., 1964;
Grindley and McDougall, 1969; Laird et al., 1971; Rowell
et al., 1988; Borg et al., 1990; Goodge et al., 1991). Base-
ment lithotectonic units in this area include: (1) the Pre-
cambrian Nimrod Group, consisting of strongly deformed
high-grade gneisses and schists; (2) the Upper Proterozoic
Beardmore Group, including a sequence of meta-carbonate
and impure quartzite (Cobham Formation) that is conform-
ably overlain by low-grade, unfossiliferous turbiditic
greywacke and shale (Goldie Formation); (3) the Byrd
Group, which includes Lower Cambrian shallow-water shelf
carbonates (Shackleton Limestone), and unconformably
overlying Middle to Upper Cambrian clastic units (Douglas
Formation); and (4) Cambrian to Ordovician post-tectonic
granitoid plutons (Hope suite) that intrude the units described
above as part of a regionally extensive magmatic province.

On the basis of geologic and geochronologic evidence,
several pre-Devonian deformation events have been rec-
ognized. These include: (1) the dominant Middle Cambrian
to Early Ordovician Ross contractional orogeny; (2) an
earlier, more cryptic event, the Beardmore orogeny, that
produced contractional structures nearly coaxial with those
of Ross age; and (3) a high-grade metamorphic and
deformational history (Nimrod orogeny of Grindley and
Laird, 1969) that is not expressed in younger sedimentary
units. However, evidence for a distinct Proterozoic Nimrod
tectonic event has been questioned by Adams ef al. (1982)
and Stump et al. (1991). The plate tectonic setting for each
ofthese orogenic episodes is uncertain, although the structural
styles associated with the Beardmore and Ross events are
most compatible with a convergent plate-margin shortening
regime.

Geologic and structural relations of Nimrod Group rocks
in the Miller Range have been described by Grindley ef al.
(1964), Gunner (1969), and Grindley (1972). More recent
field data and interpretations from both the Miller and
Geologists ranges are provided by Goodge et al. (1990b,
1991), and are briefly summarized below. High-grade schists
and gneisses of the Nimrod Group consist of metasedimentary
and metaigneous lithologies, including layered gneiss,
amphibolite, pelitic schist, orthogneiss, migmatite, and calc-
silicate. These rocks are intruded by several large Hope
granite plutons, which exhibit sharp contacts against the
country rocks. Nimrod metamorphic rocks contain pervasive
well-developed L-S tectonite fabrics, consisting of a re-
gionally SW-dipping foliation that is concordant with
compositional layering, and a gently NW- or SE-plunging
mineral elongation lineation. Lineations plunge predomi-
nantly to the NW. Both mesoscopic and microscopic textural
relations indicate the rocks formed during consistently SE-
directed ductile shear in a direction parallel to elongation
lineation (Goodge et al., 1991; Hansen and Goodge, 1991;
Hansen et al., unpublished data).

Nimrod Dynamothermal Events

Inthis section we discuss petrologic and structural evidence
for two distinct dynamothermal events. Both of these events
occurred in the middle to lower crust, and, although there is
only cryptic evidence for the first, they both probably
resulted from large-scale crustal displacements.
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Deep-crustal metamorphism and formation of eclogites

Evidence for the first tectonometamorphic event is derived
from numerous mafic and ultramafic tectonic blocks hosted
by the layered, ductilely-deformed schists and gneisses
described above. Tectonites throughout the Miller and Ge-
ologists ranges enclose sub-spherical to ellipsoidal blocks
of mafic and ultramafic composition that generally range in
size from 0.5-50 m (Fig. 2). Tectonite foliation in the host
rocks wraps around the blocks, indicating they behaved as
relatively rigid bodies in the ductile matrix (Fig. 3).

Many large mafic blocks contain cores of fine-grained,
partially preserved eclogitic mineral assemblages, sur-
rounded by coarser rinds of (garnet-)amphibolite (unpub-
lished data). Initial metamorphism of blocks in the eclogite
faciesisindicated by pyrope-richrelict garnets (X, =0.47),
Mg-rich staurolite (Mg/Mg+Fe = 0.58) inclusions in garnet
from a block rim, and coronal plagioclase reaction rims
around garnets. Subequal modal proportions of relict garnet
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Fig. 2. Geologic map of the Gerard Bluffs area of the southern
Miller Range (Goodge et al., unpublished mapping). Nimrod units
divisible into four major lithologic types (grossly similar to
formations designated by Grindley ez al., 1964), although each
subunit contains a variety of lithologies at a scale too small to
represent here. All Nimrod lithologies contain pervasive L-S
fabrics, and these are folded about megascopic upright, gently
NW-plunging folds (Fp, in text); regionally, tectonite foliation
dips moderately southwest. Inset shows location within the upper
Nimrod Glacier area, and shows general distribution of Nimrod
metamorphic rocks (shaded) and Hope granite plutons (dash
pattern). GR = Geologists Range; MR = Miller Range.






