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Abstract: The Fosdick Metamorphic Complex consists of three lithic/metamorphic units: 1) paragneiss of the Avers
assemblage; 2) compositionally varied orthogneisses of the Bird Bluff assemblage, in a sill complex making up most
of the Fosdick Mountain range; and 3) the transitional metamorphic-plutonic unit named Neptune-Griffith Transi-
tional Rocks, interpreted to pass upward into undeformed rocks of the Devonian Ford Granodiorite. Syn-metamorphic
intrusions predominate within the thick, coaxial deformation zone of the Bird Bluff assemblage. The paragneisses of
the Fosdick Metamorphic Complex occur 1) within thick, low strain lozenges structurally beneath the deformation
zone, and 2) as thin, laterally continuous, concordant layers within the zone. Extensive syn- and post-kinematic
recrystallization obscured evidence for deformation-related structures. Temperatures were high: rounded quartz
inclusions form concentric patterns within equant garnets, indicating that garnet crystallized in the presence of a liquid
phase. Locally, garnets developed homogeneous compositional profiles due to complete metamorphic homogenization
or high temperature diffusion. Widespread migmatization accompanied this metamorphic recrystallization and
discordant anatectic bodies were emplaced. Geobarometric and thermometric calculations on rare equilibrium
mineral assemblages indicate temperatures of 725-780°C at pressures of 0.5-0.6 GPa (5-6 kbar). These P-T
conditions lie at the amphibolite-granulite facies transition, but the pervasive occurrence of the six-phase assemblage
biotite + sillimanite + quartz + cordierite + garnet + K-feldspar indicates that massive chemical disequilibrium
prevailed in the Fosdick Complex. Symplectitic intergrowths and coronas surrounding porphyroblasts give further
evidence of textural and chemical disequilibrium. Prograde reactions may not have gone to completion due to rapid
cooling and uplift. Notably, correlative (?) metapelitic rocks from an isolated outcrop in the Alexandra Mountains,

220 km to the southwest, contain hercynitic spinel and equilibrated at granulite grade.
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Introduction

The Fosdick Mountains in the northern Ford Ranges of
western Marie Byrd Land (Fig. 1) are unique in West
Antarctica, presenting large exposures of high grade,
polymetamorphic paragneiss and orthogneiss which have
undergone extensive anatectic melting. The metamorphic
complex remains enigmatic because it shows no contact
relations with other rock units. Elsewhere in the region, low-
grade metamorphosed argillaceous sediments of the Late
Proterozoic-early Cambrian Swanson Formation are intruded
by Devonian Ford Granodiorite and Cretaceous Byrd Coast
Granite (Adams, 1986; Wade et al., 1977, 1978; Luyendyk
et al., 1992). This paper presents a description of the lithic
assemblages in the Fosdick Mountains and interpretations
of the metamorphic petrology of the metapelitic migmatites,
based on field observations from two seasons (1989-90;
1990-91), examination of petrographic thin sections, mi-
croprobe analyses, and on preliminary geothermobarometry.

Rock Sequence

Protolith

In order of decreasing protolith age, rocks of the Fosdick
Metamorphic Complex consist of pelitic and psammitic
gneisses intruded by granodiorite to monzogranite gneiss;
dioritic to granodioritic orthogneisses, locally garnet bear-
ing; syn-metamorphic granitoids; mafic intrusions; and bi-

otite-muscovite granite (Fig. 2). Exposures consisting pri-
marily of paragneiss with associated intrusions are grouped
in the Avers assemblage, a lithic/metamorphic rock unit.
Rock exposures made up overwhelmingly of synmeta-
morphic orthogneisses and granitoids are referred to as the
Bird Bluff assemblage. The contact between the two as-
semblages is gradational, as paragneiss is increasingly in-
truded and gives way, structurally upward, to predominant
orthogneiss. The Avers assemblage exhibits polyphase
fabrics, whereas the Bird Bluff assemblage was affected by
a single phase of deformation. Structurally overlying the
Bird Bluff assemblage are the Neptune-Griffiths Transi-
tional Rocks. At Neptune and Griffith Nunataks, heteroge-
neous granodioritic and tonalitic gneisses give way, struc-
turally upward, to homogeneous granodiorite, interpreted to
be Ford Granodiorite.

Paragneiss

The paragneisses of the Avers assemblage occur 1) within
large, low-strain lozenges within a major coaxial deformation
zone (Richard, 1992), and 2) as laterally continuous, con-
cordant layers within the thick package of compositionally
varied orthogneisses which make up the deformation zone
(Bird Bluff assemblage). In the first case, paragneisses
exhibit a steeply dipping, although strongly folded, gneissic
foliation (S;) (Richard, 1992), whereas in the second,
paragneiss layers within high strain rocks exhibita predomi-
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Fig. 1. Location map showing the Fosdick Mountains in the northern Ford Ranges of Marie Byrd Land, on the

northeastern margin of the Ross Sea.

nant subhorizontal transposition foliation (S,), parallel with
the compositional layering in the surrounding orthogneisses.
Thus, S; has been fully transposed in the higher strain
setting, and is observed only as rootless, intrafolial folds
with hinge surfaces parallel to the strongly developed S,. In
thin section, higher grade (M,) almandine-cordierite-K-
feldspar assemblages overprint earlier almandine-silliman-
ite-biotite mineral associations (M;). M, conditions coin-
cided with but outlasted development of S,: postkinematic
recrystallization obliterated mesoscopic deformational
fabrics.

Metapelitic migmatites of the Avers assemblage contain
the mineral assemblage biotite-sillimanite-plagioclase-quartz
+ garnet £ cordierite £ potassium feldspar (muscovite absent).
Peak metamorphic conditions are recorded where K-feldspar
and sillimanite are present in absence of muscovite. The six-
phase assemblage indicates that the rocks have reached the
amphibolite-granulite facies transition (Yardley and Barber,
1991; Deeret al., 1986). Reaction textures and symplectites
of cordierite, cordierite + quartz, or cordierite + K-feldspar
+ quartz in coronas surrounding garnet suggest thata pressure
decrease occurred during the thermal peak (Thompson,
1976; Schenk, 1984; Tracy et al., 1976).

Intrusive rocks
Pre-metamorphic intrusives

K-feldspar-porphyritic monzogranite and medium-
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grained, equigranular, biotite granodiorite intruded the
metasedimentary protolith for the Avers assemblage prior to
development of S, and to advanced migmatization. Primary
intrusive relations were observed in relatively low strain
areas. The early intrusions have a differentiated migmatitic
fabric (S;) distinct from that of younger, syn-metamorphic
granitoids which have a homogeneous, single-stage fabric
(S,) defined by compositional layering on the scale of
meters to tens of meters.

One intrusive contact of the K-feldspar-porphyritic
monzogranite into foliated metasedimentary rock was clearly
exposed in a low-strain, amphibolite-facies domain within
the Avers assemblage, at southeastern Mt. Iphigene (for
location, see Fig. 1). Although somewhat overprinted by
subsequent deformational and metamorphic fabrics, the
contact between granitoid and metasediment clearly cross-
cuts segregation layering (early S,?) in the metasediments.
Adjacent to and for some distance from the contact, the
argillaceous to pelitic metasedimentary rock contains
abundant calc-silicate nodules. These contain a spessartine-
diopside-epidote-calcic amphibole assemblage, while their
host rocks have a biotite-quartz-K-feldspar-garnet + silli-
manite mineralogy.

The intrusive relationship is significant because it is
identical to those described elsewhere in the Ford Ranges
for contact aureoles developed within the Swanson Formation
where itis intruded by Ford Granodiorite plutons. Bradshaw


















