
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 palynology
and stratigraphic interpretations
from a new Cretaceous-Tertiary
boundary section from Seymour

Island

ROSEMARY A. ASKIN
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Riverside, California 92521

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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visionally placed (Askin 1988b) at the zone 4/zone 5 contact,
between B1-109 and Bi-ilO.

The figure shows trends in relative abundances of the prin-
cipal dinocyst species through the 2.5-meter Cretaceous-Ter-
tiary interval in section 89/1, occurrences of other diagnostic
palynomorphs, and selected parameters that illustrate off-
shore/onshore trends. The distribution of diagnostic taxa make
it difficult to place the Cretaceous-Tertiary boundary precisely.
The gradational nature of the transition on Seymour Island is
more apparent (than in Bi) in this closely sampled section.
Manumiella spp. and S. obscurum overlap (although the range

of Manumiella spp. may be extended upward by reworking).
Other "typically Paleocene" species (Alisocysta circumtabulata,
Cassidium fragile, Deflandrea cf. medcalfii) show gradual first ap-
pearance datums. Based on palynostratigraphy the Creta-
ceous-Tertiary boundary may be located at about 89/1-9.7 but
could be slightly below or above this level.

In the framework of sequence stratigraphy, dinocyst evi-
dence for offshore/onshore trends helps interpret and correlate
the Seymour Cretaceous-Tertiary strata. For dinocyst assem-
blages, more offshore conditions and concurrent deeper water
are generally indicated by:

Distribution of selected palynomorph taxa and ratios In a 2.5-meter Cretaceous-Tertiary section (89/1) on Seymour Island.
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• higher marine diversity;
• lower dominance (Goodman 1979) vs. high dominance as-

semblages, tending toward monospecific, that are equated
with inshore, restricted conditions, (i.e., low salinity, es-
tuarine/lagoonal);

• predominantly chorate vs. peridinioid dinocysts (e.g., higher
gonyaulacacean ratio of Harland 1973); and

• higher marine-to-nonmarine ratios, except when compli-
cated, as on Seymour Island, by high dominance dinocyst
assemblages.
A "more-offshore" assemblage occurs in B1-109, and in 89!

1-9.7/9.8, and to a lesser extent in 89/1-10.1/10.2.
Interpreted in sequence-stratigraphy terms, the glauconitic

interval spanning the Cretaceous-Tertiary boundary on Sey-
mour Island may represent a condensed section in a trans-
gressive systems tract (Loutit et al. 1988; Van Wagoner et al.
1988). Sediments with abundant glauconite, occasional more
lithified beds (e.g., the ledge-forming, resistant sandstone bed
at 131-107) (Askin 1988b), and otherwise anomalous interval of
typically offshore dinocysts, are associated with beds contain-
ing a higher frequency of nonmarine palynomorphs including
atypical higher relative abuntlances of Botryococcus (fresh to
brackish water algae) and Azolla (aquatic fern), both of which
suggest wetlands, and beds with estuarine-lagoonal assem-
blages with almost monospecific dinocyst assemblages. This
interval is characteristic of a condensed section followed by
highstand systems tract deposits.

The B1-109 and 89/1-9.7/9.8 "more-offshore" assemblages
may be equated with the "maximum flooding surface" occur-
ring at maximum marine transgression "associated with, or
after, the point of maximum rate of sea-level rise" (Loutit et
al. 1988). Correlation with other Cretaceous-Tertiary sections,
such as at Braggs in central Alabama, is possible using relative
sea-level changes and diagnostic systems tract deposits, sur-
faces, and boundaries. In the Braggs section, the maximum
flooding surface occurs approximately 1.5 meters above the
Cretaceous-Tertiary boundary in a glauconite-rich condensed
section, at the base of magnetic C29N, and within zone NP1
(Donovan et al. 1988).

Dramatic increase of volcanism near the Cretaceous-Tertiary
boundary on Seymour Island was reported by Macellari (1984).
Vigorous reaction with hydrofluoric acid (unusual for Seymour
samples) during sample preparation suggests presence of glassy
material and probable ash layers at 89/1-9.7, 10.1, 10.2, and
10.4. In the field, only 89/1-10.2 shows an obvious lithologic
indication, namely an orangish-weathering layer at this level.

I thank David H. Elliot, William J. Zinsmeister, and Instituto
Antartico Argentino for samples, Wendi W.-Williams for sam-
ple preparation, and Stephen R. Jacobson for manuscript re-
view. This research was supported by National Science
Foundation grant DPP 87-16484.
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