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Abstract: Paleocene strata exposed on Seymour Island include the uppermost unit (Unit 10) of the Lépez de
Bertodano Formation, the Sobral and Cross Valley formations, and beds informally designated the “Wiman”
formation. The provenance has been examined through study of the composition of the sand-sized fraction, including
heavy minerals, and the chemical compositions of selected heavy minerals and glass shards. Sobral Formation sands
are lithic arkoses and feldspathic litharenites; sands of the Cross Valley Formation and the lower unit in the “Wiman”
formation are volcanic arenites, and those in the upper unit of the “Wiman” formation show a return to more quartzose
compositions. Heavy mineral suites are dominated by garnet in Sobral Formation samples and by amphibole in
“Wiman” formation samples. Glass shard compositions are andesitic in the Lopez de Bertodano Formation, but dacitic
to rhyolitic in the remainder of the sequence. The source region was a magmatic arc terrain consisting of a basement
of igneous and metamorphic rocks overlain by active or recently active volcanoes, which is consistent with the
inferred history of the Antarctic Peninsula. Volcanic arenites of the Cross Valley and “Wiman” formations indicate
erosion of a proximal volcanic terrain of intermediate to silicic composition, whereas the airfall shards are silicic and
probably of more distal origin. The airfall tuffs in these Paleocene strata expand the history of volcanism in the
Antarctic Peninsula region.
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The clastic sediments of the retro-arc James Ross Basin
may be expected to record the evolution of the magmatic arc
that formed the Antarctic Peninsula cordillera during the
late Mesozoic and early Cenozoic. The magmatic arc was

Introduction

Paleocene strata on Seymour Island are the only marine
rocks of that age exposed on the Antarctic continent (Figs.
1 and 2). They form part of the sedimentary fill of the James
Ross Basin (Elliot, 1988) which extends southeastward
from the Trinity Peninsula, possibly to the edge of the
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Fig. 1. Location map for the Antarctic Peninsula. Radiometrically
dated Paleocene plutons (marked by +) from Pankhurst (1982); 1:
Horseshoe Island, 2: Anchorage Island and Square Peninsula, 3:

Argentine Islands.
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Fig. 2. Location and simplified geologic map of the northern Antarctic Peninsula. Radiometrically dated Paleocene
volcanic rocks, indicated by arrows, from Rex (1976) and Smellie ez al. (1984). Volcanic sequences (V) vary in age
between Jurassic and early Tertiary; rocks of early Tertiary age are confined to outcrops northwest of the Antarctic

Peninsula.

constructed on a basement comprising the widely exposed
metasedimentary Trinity Peninsula Group (Smellie, 1991),
intermittently exposed Paleozoic to lower Mesozoic meta-
morphic and igneous rocks (Hole ef al., 1991; Pankhurst,
1982, 1990), and Mesozoic alluvial fan sequences of the
Trinity Peninsula region (Farquharson, 1984).

Previous work has shown that the proximal Gustav Group
is linked closely to the evolving magmatic arc; the younger
Marambio and Seymour Island groups, consisting pre-
dominantly of finer-grained sediments that include
volcanogenic beds, were deposited after a northwestward
migration of the magmatic arc (Saunders ez al., 1982; Ineson
et al., 1986; Pirrie, 1991). This paper discusses the prov-
enance of the Paleocene part of the James Ross Basin
sequence.

Stratigraphy
James Ross Basin rocks exposed on Seymour Island (Fig.
3) range from late Campanian to Late Eocene (Elliot, 1988).
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The homoclinal Cretaceous and Paleocene sequence dips
southeast, cropping out on the southern half of the island and
at Cape Wiman. The younger La Meseta Formation, occu-
pying most of the northern part of the island, rests
unconformably on Paleocene and older beds. Miocene or
younger dikes cut the Lopez de Bertodano and Sobral
formations, and glacigene deposits overlie La Meseta beds.

The uppermost unit of the Lopez de Bertodano Formation
(Macellari, 1988), earliest Paleocene in age, consists of fine
to very fine sands with glaucony (sensu Odin and Matter,
1981) prominent near its base and thin clay-rich beds,
probably of volcanic origin, distributed throughout. The
Lower Paleocene Sobral Formation, which is disconform-
able on beds of the Lopez de Bertodano Formation, is a
coarsening upward sequence that has been divided into five
informal units (Sadler, 1988). The lowest, consisting of well
bedded silts, passes up into bioturbated fine sands that
locally contain many thin clay-rich tuffaceous beds (unit 2).
Unit 3 is marked by the incoming of glaucony and a coars-
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Fig. 3. Geologic map of Seymour Island. Measured sections (see
also Fig. 4) - 1: Section 89.9; 2: Section 89.10; 3: Section 89.11;
4: Section 87.12; 5: Section 87.5.

ening to medium sands; tuffaceous beds occur in the lower
part. Unit 4, the base of which is mapped as the first
occurrence of slightly resistant, tabular, cross-bedded
glauconitic sands, continues the coarsening trend. The up-
permost unit assigned to the Sobral Formation by Sadler
(1988) is a thin sequence of coarse sands which includes
tuffaceous beds (Elliot and Rieske, 1987); this unit is re-
garded here as equivalent to the “Wiman” formation (Elliot
and Hoffman, 1989) at Cape Wiman.

Only units 2, 3 and 4 of the Sobral Formation are exposed
at Cape Wiman (Elliot and Hoffman, 1989). These beds are
disconformably overlain by a medium to coarse sand se-
quence with conspicuous wood-bearing yellow beds in the
lower part. It was assigned by Sadler (1988) to the Cross
Valley Formation but is regarded here as a distinct unit
referred to informally as the “Wiman” formation. Di-
noflagellates recovered from these beds (Wrenn and Hart,
1988) suggest correlation with unit 5 of the Sobral Forma-
tion (Askin, 1988). The Cross Valley Formation, Late Pa-
leocene inage (Askin, 1988),is mainly a coarse volcaniclastic
unit that constitutes the sedimentary fill of a submarine
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Fig. 4. Simplified stratigraphic columns for Paleocene strata on
Seymour Island; locations are given in Fig. 3. KTIb: Cretaceous-
Tertiary Lopez de Bertodano Formation; Tps: Tertiary Paleocene
Sobral Formation; Tpw: Tertiary Paleocene “Wiman” formation;
Tpev: Tertiary Paleocene Cross Valley Formation.

canyon cut into beds of the Sobral and upper Lopez de
Bertodano formations (Sadler, 1988). The dip of the upper
unit in the Cross Valley Formation is parallel, or nearly
parallel, to the Sobral Formation to the south. La Meseta
Formation beds uncomformably overlie Paleocene and upper
Maastrichtian (units 8 and 9 of the Lopez de Bertodano

Paleocene, Seymour Island 349





















