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Abstract: The Fosdick Metamorphic Complex (FMC) contains two gneissic fabrics developed during migmatization
and high temperature deformation. The older fabricis a steep gneissic foliation (S;), defined by close-spaced, migmatitic
segregation layering and preserved in low strain lozenges in the north central part of the Fosdick Mountains. The large,
coherentlozenges are bounded by transposed rocks with a predominant gently dipping foliation (S,). Structurally upward
to the south and east, the gently to moderately dipping, younger, S, foliation predominates. Late anatectic melts cut
both S; and S,. Kinematics of deformation and foliation development are difficult to determine due to massive post-
kinematic recrystallization at high temperature. However, latest stage minor structures cut the transposition foliation
and indicate a NNE-SSW extension direction. Retrograde veins and extension fractures indicate a northerly extension
direction associated with cooling of the FMC. Southward tilting during exhumation of the Fosdick Mountains
between 100 and 94 Ma is indicated by *°Ar/39Ar cooling data, paleomagnetism, and the distribution of rock units
and metamorphic isograds. Timing of this cooling and inferred exhumation strongly suggests that it is related to
breakup of this sector of Gondwanaland. However, peak metamorphic conditions in the Fosdick Mountains outlasted
the ductile deformation event, contrasting with the continuous progression of deformation conditions from higher to
lower metamorphic grade normally observed in crystalline rocks uplifted in the footwall of major normal faults (i.e.

metamorphic core complexes).
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Introduction

Most of the Ford Ranges, located in coastal western Marie
Byrd Land (Fig. 1), are underlain by low-grade
metasediments of the Late Proterozoic(?) Swanson For-
mation, intruded by Devonian Ford Granodiorite and Cre-
taceous Byrd Coast Granite (Wade et al., 1977a, b, 1978).
The Fosdick Mountains (145° W, 76° S) are an east-west
trending mountain range in the northern part of the Ford
Ranges underlain by high-grade metamorphic rocks re-
ferred to here as the Fosdick Metamorphic Complex (FMC).
The complex consists of upper amphibolite- to lower
granulite-facies metasedimentary rocks (Smith, 1992;
Luyendyk et al., 1992), intruded before, during, and after
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Ford Ranges

Fig. 1. Map showing location of the Ford Ranges on the Antarctic
continent.

metamorphism by a variety of granitoids (Fig. 2). This paper
describes the structure and cooling history of the FMC based
on two seasons of field work (1989-1990, 1990-1991).

Deformation

Two synmetamorphic deformation events are recognized.
The older event produced a steeply dipping gneissic folia-
tion, largely transposed and obliterated by the younger event
which produced the prominent, relatively planar gneissic
layering in most of the FMC. High grade metamorphic
conditions persisted after deformation had ceased, and
anatectic melts locally cross-cut the gneissic foliation. Post-
deformation recrystallization has obliterated deformation-
related textures in the gneisses. Mineral lineations in the
gneiss are rare and not consistently oriented. The geometry
of late synmetamorphic extensional shear fractures and
mafic dikes suggest a NNE component of extension during
the late stages of the second deformation event. Retrograde
extension fractures indicate a NNE extension direction
during uplift. Latest-stage, normal(?) faults trend north-
south.

Gnreissic foliation

Two generations of gneissic layering are recognized.
Both are defined by mineralogic differentiation on a centi-
meter to decimeter scale and by gross lithologic layering on
a 10—-100 m scale, and apparently both formed under similar
metamorphic conditions. The older, generally steeply dip-
ping foliation (S,) is preserved in large-scale, lozenge-like,
low strain zones in the north-central part of the range. Tight
to isoclinal folds with hinge surfaces parallel to this foliation
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Fig. 2. Geologic map of the Fosdick Mountains area, Marie Byrd Land. Location of map in Fig. 5 is indicated. The
predominant rock type within the Fosdick Mountains is mixed gneiss containing paragneiss and orthogneiss
components, interlayered on mesoscopic to megascopic scale.

(F,) indicate that it represents a transposed older foliation.
Where preserved, the S, foliation is typically strongly folded
(F,). F, folds generally have long, gently dipping limbs and
short, steep limbs. These asymmetrical folds form a large-
scale continuous crenulation fabric. High strain in the long
limbs is indicated by planar foliation and attenuation of
layering relative to that in the steep limbs. Gneissic layers in
the short limbs are generally thicker, and are commonly
strongly buckled. Cascades of recumbent, close to tight
folds are also observed. F, folds trend ENE in the Ochs
glacier area, but hinge-line trends swing to the SE at the
eastern end of the low-strain domain.

Hinge surfaces of F, folds are sub-parallel to their at-
tenuated long limbs; these are interpreted to represent S,. At
the margins of the low strain zones the intrafolial lozenges
preserving older fabric become thinner and straight gneissic
foliation equivalent to the long limbs of the large-scale
crenulation fabric becomes dominant. Intrafolial close to
isoclinal folds are locally present but are not common in S,.

In the northwestern part of the range granitoid neosome
invaded parts of the FMC, leading to formation of block
gneisses within which blocks preserve the character and
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locally even the structure of the original gneiss. Gneissic
foliation in the granitoid matrix of the block gneisses wraps
around the blocks, commonly discordant to foliation within
the blocks. The preservation of pre-existing structure in and
between blocks in the block gneisses and the irregular
gneissic foliation in the matrix between the blocks implies
that invasion by the granitoid matrix and associated disag-
gregation to form the blocks post-dates the major deformation
in the FMC.

Sparse mineral lineations defined by sillimanite in pelitic
rocks or by hornblende (generally replaced by biotite) in
dioritic rocks are present in the FMC. Trends of both the
sillimanite (N = 17) and hornblende (N = 13) mineral
lineations scatter widely with weak concentrations plunging
gently towards the E and SW (Fig. 3).

Synmetamorphic faults

Synmetamorphic minor faults cut the gneissic foliation at
moderate to steep angles. These range from continuous
faults (shear zones) to discrete discontinuities. Typically
they contain unfoliated granitoid veins (anatectic melts?)
along the faultsurface, ranging from 1-30 cm thick. Gneissic















