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Stratigraphic data collected during our 1989-1990 field sea-
son in the Pensacola Mountains (figure 1) demonstrate that
the carbonate sequences outcropping in the Argentina and

Neptune ranges, contrary to prior views, do not overlap in
age. The succession in the Schneider Hills of the southern
Argentina Range consists only of Lower Cambrian limestones
that include extensive microbial reefs with individual thick-
nesses on the order of 200 meters. In contrast, the carbonate
succession of the central Neptune Range, represented by the
Nelson Limestone, was initiated in Middle Cambrian time and
is composed of lithofacies that accumulated on a shallow-ramp
in below fair-weather wave-base to subaerial environments.
Basal sandstones of the Nelson Limestone rest with angular
unconformity on the turbidite-rich Patuxent Formation (Schmidt
et al. 1965). A variety of explanations of these relationships is
possible, but we consider that both ranges have been affected
by early Middle Cambrian deformation.

Our field party consisted of the authors, Peter Braddock, a
mountaineer, and geological assistant who made many of the
initial collections of fossiliferous horizons. We were in Ant-
arctica from mid-November 1989 until mid-January 1990. After
initial reconnaissance to locate suitable landing sites and to
air-drop four 200-liter (55-gallon) drums of fuel for use in the
Neptune Range, we were put in to the Argentina Range, 18
kilometers west northwest of Pujato Bluff at its southern end
(82°39'S 44°14'W) by LC-130 airplane. Our cargo included
camping gear, 200-liter (55-gallon) drums of fuel, four ski-doo,
and five Nansen sledges. A field camp was established adja-
cent to Pujato Bluff and was used for 8 days to examine and
collect from the sequence northward to Lisignoli Bluff. Camp
move by LC-130 was delayed by overcast weather and logistical
problems until mid-December when we were transported to
the west side of the Neptune Range with a landing 9 kilometers
south of the site of Camp Neptune (83°39'S 57°30'W). Three
tent camps (figure 1) were established sequentially to support
measurement and collection of sections on the ridge descend-

Figure 1. Map of part of the Pensacola Mountains showing features mentioned in the text. LC-130 airplane landing sites in the Schneider
Hills of the southern Argentina Range and in the Neptune Range are marked by an open star. Measured sections in the Neptune Range
are shown by open circles: 1 denotes ridge northwest of Mount Dover; 2 denotes south side of ridge beneath hill 1650, west of Nelson
Peak; 3 denotes ridge bounding south side of Miller Valley. (P denotes Pujato Bluff. R denotes Ruthven Bluff. L denotes Lisignoli Bluff.)
Based on Schmidt and Ford (1969) with corrections in location from U.S. Geological Survey 1:250,000 Reconnaissance Series maps of
Antarctica.
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ing northwest from Mount Dover (83°44S 55°51'W), on the
south side of the ridge beneath hill 1650, west of Nelson Peak
(83°41'S 55°20'W), and along the ridge bounding the south
side of Miller Valley (83°38'S 55°29'W).

Published information on the geology of the southern Ar-
gentina Range is limited. Cambrian carbonates were recorded
early in the exploration of the region (Schmidt and Ford 1969),
and these were shown to include middle Lower Cambrian
(Botomian) strata on the basis of contained archaeocyaths
(Konyushkov and Shulyatin 1980). The succession is well ex-
posed along the west-facing bluffs of the Schneider Hills where
the beds dip steeply to the west and northwest (figure 2). Ice
cover between the bluffs and, more particularly, the presence
of 1-10-meter-thick shear zones in some of the thinner bedded
units precludes construction of meaningful detailed measured
sections. It is possible, however, to block out major features
of the stratigraphy. The lowermost unit consists of several
hundred meters of bioturbated carbonate wackestone and
packstone with scattered rather sheared pods of white bound-
stone typically between 0.5 and 10 meters across and less than
2 meters high. In the field, we regarded them as small cryp-
tomicrobial reefs. In its lower part, this unit includes laterally
persistent grainstones, some of which are bioclastic with con-
spicuous archaeocyathan fragments, others are ooidal grain-
stones. Locally, the unit's upper beds contain small phosphatic
sclerites of Dailyatia similar to those found in the Shackleton
Limestone of the central Transantarctic Mountains. This part
of the succession accumulated under varying energy regimes
on a shallow carbonate-dominated shelf. It is overlain by an
extremely massive boundstone, on the order of 200 meters
thick, with grainstone and burrow-mottled flanking beds. Ar-
chaeocyathans occur sporadically in both the boundstone and
flanking beds, but they are not the principal, or even signifi-
cant, binding organisms: this massive boundstone was con-
structed by microbes, principally cyanobacteria. Another,
probably stratigraphically higher, massive boundstone crops
out on the western face of Ruthven Bluff and trends northeast
toward Lisignoli Bluff (figure 1). It appears to be separated
from the lower boundstone by some 150-200 meters of thin-
bedded bioturbated limestones with scattered small bound-
stone mounds. The upper massive boundstone (figure 2), al-
though thicker, resembles the lower one in many respects, but
it contains many irregular cavities, 50-100 millimeter in di-

Figure 2. Massive reef and flanking beds on west face of Ruthven
Bluff, Schneider Hills. Photograph was taken looking east. Height
of cliffs is approximately 250 meters.

ameter, lined with fibrous cement and occluded with ferroan
calcite or internal sediment (figure 3). This boundstone unit
also displays flanking beds (figure 2) of alternating grainstone
and burrowed packstone with calcite-filled burrows arranged
in subparallel zones up to 0.5 meter thick. The massive bound-
stones are unusual Early Cambrian reefs. They lack any in-
dication of being constructed of small reef mounds or kalyptrae
and are abnormally thick for reefs of that age. In size, they are
rivalled only by those recently described from Virginia (Bar-
naby and Read 1990) and, like the North American structures,
they probably defined a rimmed platform margin.

The stratigraphic succession of the Neptune Range, some
200 kilometers to the southwest is markedly different. The
carbonate platform sequence, the Nelson Limestone, is Middle
Cambrian, probably middle to late Middle Cambrian in age
(Palmer and Gatehouse 1972). It developed on a topography
of marked relief constructed on the strongly deformed lith-
arenites of the Patuxent Formation. Within distances of only
a few kilometers, thickness of basal conglomerates, sandstones
and siltstones varies between 10 and 110 meters. These lower
beds commonly show unidirectional planar or trough cross
bedding indicating westward sediment transport in a fluvial
environment. Vein-quartz pebbles derived from the Patuxent
Formation are the most conspicuous components in the field,
but large clasts, up to 150 millimeters in diameter, consist of
volcanic rock probably from the same source. Locally, the up-
per 20 meters of this terrigenous sequence is burrowed and,
by implication, represents marine deposition. Thickness of the
overlying limestone varies between 300 and 400 meters in part
because the top of the Nelson Limestone locally is defined
either by the conformably overlying volcanics of the Gamba-
corta Formation, the erosive basal beds of the younger uncon-
formable Neptune Group, or is faulted (Schmidt et al. 1965).

Petrographic and paleontologic work remains to be com-
pleted, but field observation shows that the carbonates accu-
mulated on a shallow platform or low-relief ramp. Only locally
are there indications of slope with soft-sediment slumping of
beds in units 0.15-2 meters thick. The lower beds typically are
burrow-mottled packstones and wackestones with rare in-
terbedded grainstones that all represent deposition near fair-

Figure 3. Two occluded cavities in archaeocyathan bearing micro-
bial boundstone forming the reef at Ruthven Bluff. (Scale with 10
millimeter divisions.)
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weather wave base. The sequence shallows up in to grain-
stones with some bidirectional cross-bedded intraclastic grain-
stones indicative of tidally influenced deposition and further
shallows into white-weathering fenestral limestone produced
in intertidal environments. In this middle part of the Nelson
Limestone, rare stromatolites and oncolitic grainstones also
occur. Some of the oncolites display well-developed pendant
cements suggesting local subaerial exposure. The upper beds,
where preserved, are interbedded oncoidal grainstones and
packstones together with bioturbated packstones that locally
carry abundant, but poorly preserved, trilobites. Limited ob-
servation suggests that the incoming of the Gambacorta vol-
canics abruptly terminated carbonate deposition.

The stratigraphic contrast of the Cambrian sequences in the
Neptune and Argentina ranges is one of the enigmas of the
Pensacola Mountains, and its explanation is seemingly tec-
tonic. Our fieldwork has shown that there is no evidence for
overlap in age of the two carbonate sequences: none of the
carbonate platform deposits of the Neptune Range is Early
Cambrian, and Middle Cambrian rocks have not been recog-
nized in the Argentina Range. Strike-slip movements may have
had a recurring role in complicating the history of the region,
but nevertheless strong pre-middle Middle Cambrian defor-
mation clearly had an effect in the Neptune Range and possibly
the Argentina Range as it did in the central Transantarctic
Mountains. In our scenario, the Neptune Range succession
documents Middle Cambrian marine inundation of a new mar-

gin upon which carbonate deposition resumed at least 200
kilometers outboard from the oceanward edge of the Early
Cambrian carbonate platform.

This study has been supported in part by National Science
Foundation grant DPP 87-15768 to the University of Kansas
and DPP 87-16068 to the University of Nevada, Las Vegas.
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Preliminary palynological results for newly collected sam-
ples help locate the Cretaceous-Tertiary boundary on Seymour
Island, northeastern Antarctic Peninsula. Sampling of this new
16-meter Cretaceous-Tertiary section (89/1) was completed in
January 1989 by D.H. Elliot and W.J. Zinsmeister (with mem-
bers of the Instituto Antartico Argentino) (Zinsmeister 1989).
A total of 161 samples was collected at 0.1-meter intervals from
beds with typically Maastrichtian invertebrate fossils through
beds rich in glauconite (beginning at 7.6 meters) with sparse
megafossils (Zinsmeister personal communication). This re-
port concentrates on 26 samples (89/1-8.5 to 89/1-11.0, sample
numbers reflect the measured distance above the base of the

section) from the 2.5-meter glauconitic silty sand interval span-
ning the proposed boundary. Samples below and above this
interval contain, respectively, diagnostic upper Maastrichtian
and Danian palynomorph assemblages.

Dinoflagellate cyst (dinocyst) assemblages, along with am-
monites (Macellari 1984, 1988) and foraminifera (Huber 1988),
are used to locate the Cretaceous-Tertiary boundary in a nearby
section (131) (Askin 1988b) that exhibits gradational change in
invertebrate faunas through a 30-meter transitional interval
(Zinsmeister et al. 1989). Dinocyst stratigraphy more precisely
resolves the Cretaceous-Tertiary boundary in this transitional
interval.

Dinocyst assemblages from section 89/1 show a similar trend
to section Bi where abundant Manumiella spp. (especially M.
druggii), with Exochosphaeridium bifidum, characterized the up-
permost Maastrichtian (zone 4 of Askin 1988a). This dinocyst
flora is replaced by assemblages rich in Senegalinium obscurum,
with other typical Paleocene species (basal zone 5, Askin 1988a,
1988b). These Paleocene species show a gradual trend of first
appearances, starting in the uppermost Maastrichtian, al-
though the change in dominant components from 86 percent
Manumiella spp. (in B1-108) to 68 percent S. obscurum in BI-ilO
(and 97 percent in BI-ill) is rather abrupt in these relatively
widely spaced (0.5-meter) samples. Sample B1-109 contains an
unusual transitional assemblage, with only 23 percent Manu-
miella spp., and a relatively high proportion of chorate dino-
cysts such as E. bifidum, Cordosphaeridium sp., Hystrichosphaeridium
tubiferum, etc., (and no S. obscurum). The boundary was pro-
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