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During January and early February 1989 fieldwork was con-
ducted on Seymour Island (figure 1) in conjunction with Wil-
liam Zinsmeister's continuing paleontological studies and with
the logistical assistance of the Instituto Antartico Argentino.
This field program continued the investigation of the stratig-
raphy, sedimentology, and sedimentary petrology of the Lower
Tertiary beds (Elliot and Rieske 1987).

Detailed work on the dinoflagellate floras across the Cre-
taceous/Tertiary boundary at the southern end of the island
lead Askin (1988) to place the contact about 3 meters higher

	

Seymour Island	Cockburn Island

	

I—H Measured section	 James Ross Island

F 	deposits	
v1 Volcanic Group

La Meseta Formation	Tertiary strata

	

Wiman Formation	E: Cretaceous strata

EII1IU Cross Valley Formation

ED Sobrol Formation

Lopez de Bedodano
Formation

- Dike

Figure 1. Simplified geologic map of Seymour and Cockburn is-
lands.

in the section than had been the case previously. The bound-
ary, as identified by dinoflagellates, occurs in a 6-meter-thick
glauconite bed that occurs close to the base of Macellari's unit
10 of the Lopez de Bertodano Formation (Macellari 1988). The
6-meter-thick glauconite bed and overlying 1-meter-thick clay-
rich bed were sampled at 10-centimeter intervals. Two addi-
tional sections exposing the Cretaceous/Tertiary boundary, ei-
ther side of the east-west trending dike that crosses the southern
part of the island, were also sampled. One section, spanning
about 32 meters of the Lopez unit 9 and 27 meters of Lopez
unit 10, was sampled at intervals of a meter to several meters,
whereas the other, which includes the boundary but is only
16 meters thick, was sampled at 10-centimeter intervals.

Units 1, 2, and 3 of the Sobral Formation just south of the
dike were measured and sampled to provide a comparison
with the sections measured previously. In addition, the rela-
tions of the basal units of the Sobral to the underlying Lopez
10 and the relations of the glauconite unit at the base of Sobral
unit 3 (Sadler 1988) were examined. Relief on the order of 40
meters is present on the basal contact of the Sobral, and that
surface appears to be decidedly undulating. The disconformity
represents a significant event in the history of deposition. The
glauconite unit varies in thickness along the outcrop, being
virtually absent at the dike and at another locality to the north.
Toward Cross Valley, the glauconite beds rest on a surface cut
down into the underlying strata (Sobral unit 2). The details of
the relationships between the various lithostratigraphic units
of the Sobral cannot be established without further fieldwork.

The beds at Cape Wiman were examined closely. The se-
quences mapped by Sadler (1988) as Sobral 3 and 4 show many
similarities with the type Sobral. Beds equivalent to Sobral 2
are present below the glauconitic beds which crop out close
to Cape Wiman. The distribution of strata assigned to Sobral
2, 3, and 4 was mapped (figure 2) and stratigraphic sections
were measured and sampled. A little over 200 meters of section
are present (figure 3). Thirty-two meters of section are assigned
to Sobral 2. The strata are clay-rich silts and fine sands, weakly
bedded and strongly bioturbated. The beds include a sparse
and poorly preserved fauna of echinoid spines, bivalves, gas-
tropods, and bryozoa. The base of Sobral 3 is placed at a glau-
conite-rich sandstone, which occurs about 5 meters above the
first occurrence of dispersed glauconite in the section. Sobral
3 is characterized by uncemented to weakly lithified medium-
grained sands with varying amounts of silt and clay; the lower
63 meters is quite strongly glauconitic. Bioturbation is ubiq-
uitous, and carbonate-cemented concretionary sandstones are
dispersed throughout the unit. Silicified and carbonized wood
is characteristic of most of Sobral 3. Cross-bedding is preserved
in a 10-meter-thick interval in this unit and indicates sediment
transport to the east northeast. The base of Sobral 4 is marked
by more resistant cross-bedded sandstones which again in-
dicate sediment transport to the east northeast. Forty-one me-
ters of medium-grained sands and weakly to moderately
cemented concretionary sandstones make up this unit. Bio-
turbation is common in the uncemented intervals. The up-
permost 4 meters show a change in character with abundant
glauconite, a reduction in sorting, and an increase in grain size
to coarse sand.

The overlying beds, mapped as Cross Valley by Sadler (1988),
are disconformable on the Sobral. The loosely consolidated
nature of the beds above and below the disconformity pre-
cludes obtaining accurate attitudes, but the outcrop pattern
suggests there might be slight angular discordance. The 66
meters of beds above the undulating disconformity are divided
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Figure 2. Geologic sketch map of the Cape Wiman region.

into two units. The lower 43 meters consist of weakly cemented
coarse sands with pebbly intervals. Concretionary layers are
common. Cross-bedding is preserved in many beds and in a
few instances allows paleocurrent flow to the east northeast
to be determined. Abundant carbonized wood in the lower
part is accompanied by strong yellow-to-orange coloration of
the sediments, which sets them apart from the Sobral beds.
The upper unit is 23 meters thick and consists of coarse to very
coarse sand with granule-size clasts, and passes up into muddy
sands which alternate between cross-bedded and bioturbated.

These beds are lithologically distinct from the type Cross
Valley, although a superficial resemblance to the Cross Valley

['In Tpw2 Paleocene "Wiman" Fm., unit 2

Tpwl Paleocene "Wiman Fm., unit 1
Tps4 Paleocene Sobral Fm., unit 4
Tps3 Paleocene Sobral Fm., unit 3
Tps2 Paleocene Sobral Fm., unit 2

variegated beds exists. The coarse gritty sands in the lower
member are more similar to beds in Sobral 5 immediately below
the capping resistant bed of that unit. A new formation, the
"Wiman" Formation, will be proposed. The relationship be-
tween the "Wiman" Formation, unit 5 of the Sobral, and the
Cross Valley is not yet clear. The type Cross Valley was de-
posited in a canyon cut through the Sobral and probably into
the Lopez, whereas the "Wiman" is only disconformable on
the Sobral. No break in section has been observed between
Sobral 4 and 5, though there is an abrupt change in sandstone
petrology. It is possible that the Sobral 5, "Wiman," and Cross
Valley beds are the result of one episode of tectonism and
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Figure 3. Simplified stratigraphic columns for the Paleocene strata.
A: Sobral Formation; units 2 and 3 were measured from the sea
cliff eastward to the base of unit 4 (see figures 1 and 2), whereas
unit 4 was measured beneath the "Wiman" beds. B: "Wiman" For-
mation.

erosion, followed by volcanism and sedimentation. The ap-
parent conformity of the attitudes (all 8-10° to the southeast)
in the Sobral, "Wiman," and the upper 20 meters of the Cross
Valley argues for the need to reassess the assignment of the
Cross Valley to the Seymour Island Group; however, the ap-
parent attitudes (approximately 5°) of the beds in the lower
100 meters of the type Cross Valley demonstrate that field

relationships have not yet been established unequivocally. This
is compounded by the recovery of Eocene microfossils from
the lower 100 meters of the section (Wrenn and Hart 1988);
additional samples are being studied by R.A. Askin.

The basal contact of the Eocene La Meseta Formation with
the "Wiman" beds shows considerable relief, in one place
being nearly vertical and marked by large oyster shells. The
contact of La Meseta beds with the Cross Valley Formation
was free of snow (but not of loose surficial debris) in the nar-
rows in Cross Valley; the contact is steep with La Meseta beds
dipping away at approximately 20°. The high dips could be
primary, although possibly oversteepened by growth faults.
La Meseta beds clearly occupy a broad channel or trough with
steep sides, and this trough probably extended westward to
Cockburn Island where possibly similar relationships are seen
between Tertiary and Cretaceous beds (Askin et al. in prep-
aration).

At the mouth of the east-west trending broad valley near
Cape Wiman, an olistostrome cuts the Sobral beds (figure 2).
It consists of a chaotic mixture of blocks of varying size in a
silty-to-sandy matrix. The blocks range from coherent and re-
sistant sandstone to poorly consolidated sands to interbedded
sands and muds. The olistostrome cuts across beds belonging
to Sobral 2 and basal Sobral 3 and has a maximum exposed
vertical thickness of about 30 meters. The upper surface is the
present-day topography. The olistostrome was deposited in a
steep-sided valley or canyon, just as the Cross Valley and La
Meseta were. At present, it can only be dated as post-Sobral,
although the presence of blocks and a channel-like body of
thinly bedded silty sands similar to some La Meseta beds may
help constrain the age.

This field season was made possible through an invitation
from Carlos Rinaldi, Direccion Nacional del Antartico, Argen-
tina, to join one of their geologic field projects. Their work
was supported by National Science Foundation grant DPP 87-
16258.
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