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The Cretaceous through Tertiary marine sequence on
Seymour Island (64°15'S) (figure 1) is of particular geological
significance because of its continuous areal exposure, its abun-
dant, diverse, and well-preserved marine fossils, as well as its
location in the southern high latitudes. The recent recognition
that Upper Cretaceous (Maastrichtian) sediments are overlain
by beds of Paleocene age (Huber, Harwood, and Webb 1983;
Zinsmeister and Macellari 1983; Askin 1984) has drawn further
attention to the Seymour Island strata. One of the main objec-
tives of the 1985 field season was to define precisely the location
of the Cretaceous/Tertiary contact on Seymour Island and docu-
ment the lithologic and biotic changes across it. Prior to the 1985
field season, the Cretaceous/Tertiary contact had been mapped
on the basis of the disappearance of ammonites and several
other fossil groups, but no diagnostic Tertiary fossils had been
recognized in an interval 73 meters above the mapped Cre-
taceous/Tertiary boundary. Numerous samples were collected
throughout this interval during the 1985 field season for the
purpose of refining the location of the Cretaceous/Tertiary con-
tact by use of age-diagnostic microfossils.

Figure 1. Geologic map of southwestern Seymour Island showing
the position of the glauconite bed (lower boundary of the diagonally
shaded region), the highest occurrence of Cretaceous planktonic
foraminifera (sample 411), localities where ammonites were found
above the glauconite bed (samples 521, 522, 85-38) and the sample
station of the first occurrence of Paleocene siliceous microfossils
(sample 408). The diagonally shaded region represents the Interval
of uncertainty for placement of the Cretaceous/Tertiary contact.
("FM." denotes "Formation.")

Identification of the Cretaceous/Tertiar y transition on
Seymour Island is based purely on paleontologic data. The
calcareous nannoplankton Nephrolithus frequens, recovered
from the middle portion of the Lopez de Bertodano Formation
on Seymour Island, was used to define a middle to late
Maastrichtian age for this part of the Cretaceous sequence
(Huber et al. 1983). An apparently abrupt disappearance of
Maastrichtian marine molluscs and calcareous microfossils at a
laterally continuous glauconite bed, approximately 50 meters
below the Lopez de Bertodano Formation contact with the over-
lying Sobral Formation (figures 1 and 2), indicated that the
Cretaceous/Tertiary contact may lie in the uppermost Lopez de
Bertodano Formation (Huber et al. 1983; Zinsmeister and Mac-
ellari 1983). Askin (1984) reported a gradually changing pal-
ynomorph succession, between 10 and 25 meters below this
glauconite, from a Cretaceous to Tertiary assemblage. Macellari
and Zjnsmeister (1985) noted that the last occurrence of am-
monites is just below the glauconite bed. However, during the
1985 field season, several ammonites were found up to 27
meters above the glauconite unit (figure 1), on the dipsiope
surface of sample localities 521, 522, and 85-38. These spec-
imens are considered to be in situ because (1) the surrounding
sediments, composed of a homogenous fine silt, show no evi-
dence of slumping or strong current activity; (2) the ammonite
specimens are too well preserved to have survived reworking;
and (3) the ammonite specimens are widely distributed rather
than concentrated at a single locality.
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Figure 2. Outcrop of the upper Lopez de Bertodano Formation witlti
sample 411 and the overlying glauconite shown at the top. Well-
preserved foraminifera, including several Cretaceous planktonics,
were found below the glauconite bed, but none have been found
above.
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The highest stratigraphic occurrence of planktonic for-
aminifera is in sample 411, 1 meter below the glauconite unit
(figures 1 and 2). This sample has yielded the late Campanian-
Maastrichtian species Heterohelix globulosa, Globigerinelloides
multispinatus, and Hedbergella monmou thensis. Above sample
411, planktonic taxa are absent and only solution resistant,
nondiagnostic benthic species, representing 7 percent of the
total Seymour Island fauna, have been recovered (Huber, Har-
wood, and Webb 1985). In the stratigraphic interval between
samples 411 and 408 (73 meters) (figure 1), no age-diagnostic
macro- and microfossil taxa have been found. The bio-
stratigraphic resolution of this interval is very poor. Harwood
(personal communication) reports the occurrence of the first
Paleocene indicator taxa, the silicoflagellates Corbisema hastata
and C. apiculata f. minor, in sample 408, 20 meters above the base
of the Sobral Formation (figure 1).

The loss of calcareous microfossils (e.g., foraminifera, os-
tracodes, and calcispheres) above the glauconite coincides with
a change in clay color and disappearance of scleractinian corals,
calcareous worm tubes, thin echinoid spines, and thin-shelled
(juvenile) molluscs (Huber et al. 1985). This may suggest that
diagenesis, not paleoenvironmental or extinction factors, has
played an important role in causing the absence of calcareous
microfossils in strata above the glauconite bed. However, the
presence of several larger molluscan genera (e.g., La/u/la, Per-
issoptera, and Nucula; see Zinsmeister and Macellari 1983) above
the glauconite bed is not consistent with evidence for diagenetic
removal of calcareous fossils. Perhaps the thicker wall structure
of these molluscs may have enhanced their preservation. Sil-
iceous microfossils are poorly to moderately preserved below
the glauconite bed and are moderately to well preserved above.
There is a significant biotic turnover among silicoflagellate spe-
cies (32 percent disappearance) and a less significant loss of
species among the diatoms (18 percent disappearance) at the

top of the Lopez de Bertodano Formation. In addition, numer-
ous species of silicoflagellates and diatoms make their first ap-
pearance in the interval between the glauconite horizon and
sample 408 (Huber et al. 1985). Whether this increase in species
diversity, following the disappearance of other pelagic micro-
fossils, is a result of enhanced preservation, due to a more
favorable environment, or reflective of an evolutionary radia-
tion cannot yet be determined.

Given the present biostratigraphic data, there are three alter-
native locations for the Cretaceous/Tertiary contact on Seymour
Island. First, the contact could be placed at the glauconite bed,
50 meters below the base of the Sobral Formation (figure 1).
Evidence for this includes (1) a significant change in the macro-
fauna, calcareous microfauna, and palynoflora at the level of the
glauconite; (2) the disappearance of the Cretaceous silicoflagel-
late species Valacerta and Lyramula at this level; and (3) the first
appearance of numerous siliceous microfossil species above the
glauconite. Evidence against placement of the Cretaceous/Terti-
ary contact at this level include (1) the occurrence of several
ammonite specimens up to 20 meters above the glauconite;
(2) the absence in the Lopez de Bertodano Formation of diag-
nostic Tertiary indicator species; and (3) the apparent di-
agenetic loss of calcareous microfossils and thin-walled macro-
invertebrates, causing a postdepositional change in faunal
content.

A second possible location of the Cretaceous/Tertiary contact
is placement at the disconformable contact of the Lopez de
Bertodano and Sobral Formation (figures 1 and 3). It is apparent
from the change in lithofacies that these two formations differed
in depositional environments, and they are separated by an
hiatus of uncertain duration. The occurrence of ammonites 30
meters below this formation contact and Paleocene silicoflagel-
lates 20 meters above it suggests that, like many well-known
Cretaceous/Tertiary boundaries, the Cretaceous/Tertiary transi-
tion on Seymour Island may lie at the contact between two units

Figure 3. Outcrop from the southeast coast of Seymour Island showing the contact of the Lopez de Bertodano formation ("Klb") (gray, massive
slltstone) with the Sobral Formation ("Ts") (green, well-bedded siltstone). The disconformable nature of this contact, although not apparent
here, was recognized in several localities where channeling of the Sobral Formation into the Lopez de Bertodano Formation was observed.
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of different lithology. In the absence of diagnostic paleontologic
evidence, this proposal can only be postulated.

Finally, the Cretaceous/Tertiary contact may occur at some
other, as yet undefined, horizon between the highest ammonite
level in the uppermost Lopez de Bertodano Formation and the
level of the first Paleocene silicoflagellates in the lowermost
Sobral Formation. This is based on the assumption that am-
monites were restricted to the Cretaceous. The possibility that
ammonites may have survived into the Tertiary should not be
ignored, however.

Because of the absence of Tertiary indicator species between
the glauconite bed of the upper Lopez de Bertodano Formation
and the lower Sobral Formation, a zone of uncertainty, repre-
senting 73 meters of section, is shown for the location of the
Cretaceous/Tertiary contact on Seymour Island (figure 1). It is
hoped that examination of sample material collected during the
1985 field season will reveal age-diagnostic microfossils in this
zone of uncertainty, and therefore lead to further refinement of
the exact stratigraphic position of the Cretaceous/Tertiary
contact.
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Although fragments of fossil plants were collected and re-
ported as a result of some of the early explorations in Antarctica
(e.g., Scott 1901 - 1904, 1912; Shackleton 1908; Mawson 1911 -
1914), the first comprehensive paleobotanical studies were not
completed until later (Halle 1913; Seward 1914). Despite the fact
that plant remains are known as early as the Devonian, the most
commonly encountered floral elements are the impression
specimens of glossopterid leaves that are the dominant vegeta-
tion type present in Permian sediments.

Plant fossils that were initially collected from sites in the
Ellsworth Mountains during the 1961 - 1963 field seasons were
reported by Craddock et al. in 1965. These collections, which
consisted mainly of various species of Glossopteris leaves, were

discovered from several stratigraphic levels in the Polarstar
Formation, and together with subsequent contributions
(Schopf 1967; Rigby 1969; Rigby and Schopf 1969) have been
concerned primarily with biostratigraphy.

Figure 1. Glossopteris communis and reproductive organ Plum-
steadia sp. (arrow). (x 1.5.)
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