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The Thiel Mountains, an isolated range in the
Transantarctic Mountains midway between the Ross
and Weddell Seas, consist of variably recrystallized,
porphyritic-appearing silicic igneous rocks of probable
Late Precambrian age that were intruded by Early Pa-
leozoic granitic plutons. The Late Precambrian rocks
are characterized by an unusual coarse-crystal assem-
blage that includes hypersthene and minor cordierite or
their alteration pseudomorphs of chlorite and mica.
Preliminary petrographic studies were inconclusive
about the origin of these rocks (Ford, 1964). On one
hand they suggested the possibility of pyroclastic dep-
osition, but on the other they favored a shallow intru-
sion origin. Further microscopic study, however, has
yielded much textural evidence for a pyroclastic origin,
and the rocks are reinterpreted as being crystal-rich
silicic tuffs. The evidence includes the presence of
vague bedding, rare lenticular and eutaxitic struc-
tures, and a profusion of broken and embayed, poorly
sorted crystals, all of which resemble features of some
volcanic tuffs (Ross and Smith, 1961).

Secondary effects, such as sieve-textured mineral
overgrowths and alteration coronas, finely granoblastic
quartz and K-feldspar of the groundmass, and skeletal
chlorite and mica poikiloblasts, mask primary features
in many places. Some secondary features were proba-
bly produced by recrystallization during cooling from
initial temperatures perhaps as high as 700° to 900°C
(Ross and Smith, 1961), but most are probably ther-
mal effects from the nearby granitic plutons. The vol-
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Figure 1. Modes of 10 samples of quartz latitic tuff from localities
throughout the Thiel Mountains. Q, P, K, M of histograms show
volume percent, respectively, of coarse quartz, plagioclase,
K-feldspar, and mafic minerals, including alterations. G, ground-

mass of mainly fine K-feldspar (lined) and quartz.
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Figure 2. Modal minerals of pyroclastic rocks of the Thiel
Mountains in volcanic rock classification of Streckeisen

(1967).

canic pile is broadly folded and locally faulted, but
the absence of penetrative deformational effects in the
groundmass and of broken crystal pieces that can be
refitted indicates that crystal breakage was a primary
and not a tectonic feature. Deep resorption embay-
ments in quartz and delicate patterns of igneous oscil-
latory zoning in plagioclase crystals are destroyed by
nearly complete recrystallization of the entire rock
only near contacts with younger plutons. Plagioclase
( An15_50) is generally intermediate in structural
state; studies in progress show an increase in ordering
degree with approach to the plutons.

Modal counts on rock slices (Williams, 1960),
stained to enhance contrast of plagioclase (red) and
K-feldspar (yellow), show that the tuffs characteris-
tically are crystal-rich and dominated by coarse frag-
ments of plagioclase, generally 3 to 5 mm in diameter,
with lesser amounts of quartz and mafic minerals, and
minor K-feldspar (fig. 1). Fine-grained K-feldspar
predominates, with lesser amounts of quartz, in the
dense groundmass. J-Iypersthene is the only primary
mafic mineral throughout the entire exposed se-
quence. Modally (fig. 2) and chemically the rocks
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Fiure 3. Normative mineralogy of Thiel Mountains and New
Zealand volcanic rocks compared to experimental hydrous system.
Q, Ab, Or, respectively, CIFW-normative quartz, albite, and
orthoclase which plot near ternary minima (crosses) in experi-
mental system of Tuttle and Bowen (1958) showing effect of in-
creasing H 2O vapor pressure on boundary curve between fields of

quartz (above) and feldspar (below).

plot within the "quartz latite" field of Streckeisen
(1967).

Hypersthene occurs in silicic volcanic rocks also in
the Cenozoic rhyolitic province of New Zealand,
where it is associated with phenocrysts of the hydrous
minerals hornblende and biotite (Ewart, 1967). The
Thiel Mountains rocks are comparable, in terms of
normative Q-Ab-Or, with those of New Zealand and
with the experimental system Q-Ab-Or-H20 of Tut-
tle and Bowen (1958), as shown in fig. 3. In contrast
to the New Zealand lavas, the Thiel Mountains rocks
group closely at the experimental ternary minimum
on the quartz-feldspar boundary at water-vapor pres-
sure of 500 kg per sq cm, which, together with the
occurrence only of hypersthene as a primary mafic con-
stituent, suggests a lower water content than in the
New Zealand lavas. Mineralogic and chemical differ-
ences such as these can be interpreted in terms of
major differences in tectonic settings that must influ-
ence mechanisms of magma generation and composi -
tion of possible contaminants during magma ascent.
Whereas New Zealand lies near an active Pacific is-
land arc-trench system, the area of the Thiel Moun-
tains in the late Precambrian probably was a conti-
nental region with nearby terranes of granulite, char-
nockite, and related rocks of an East Antarctic crystal-
line shield.

Silicic volcanism appears to have been widespread
near the end of the Precambrian. Isotopic ages gener-

ally in the range 600 to 700 million years are reported
(Schmidt and Ford, 1969; Faure et al., 1968; Eastin,
1970) for the silicic porphyritic rocks here described
in the Thiel Mountains and for similar rocks of the
Wyatt Formation in the Wisconsin Range (Murtauh,
1969), whose probable correlatives in the Queen
Maud Range, nearly 100 km west of the Thiel Moiin-
tains, in large part are clearly of pyroclastic origin
(Katz and Waterhouse, 1970). Eruptions must have
occurred on an immense scale to have produced the
great volumes of tuffaceous material, which in the
Thiel Mountains alone total at least an estimated 5,060
cu km. Explosive episodes likely produced ash-flew
tuffs, in addition to air-fall and waterlain deposits, but
none have yet been identified with certainty owing
possibly to destruction of eutaxitic or other crithal
features by later recrystallization. Calderas or other
possible eruptive centers have not been found and
should be looked for in future geophysical studies in
nearby ice-covered regions.
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