
nificant negative excursion in the isotopic carbon-13 isotopic
signal and a negative excursion in the isotopic oxygen-18 iso-
topic signal among several of the Danian benthic taxa (Barrera
personal communication). Similar isotopic shifts in isotopic car-
bon-13 and isotopic oxygen-18 occur at numerous other KIT

boundary sites and have been interpreted as representing de-
creased oceanic productivity and increased marine tem-
peratures, respectively (Perch-Nielson, McKenzie, and He
(1982).

This study was supported by National Science Foundation
grants DPP 82-14174A01 to P.N. Webb and DPP 82-13985A01 to
W.J. Zinsmeister and D.H. Elliot.
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Palynomorphs and depositional
environment for upper

Campanian sediments on Seymour
Island, Antarctica

R. ASKIN

Geology Department
Colorado School of Mines
Golden, Colorado 80401

Seymour Island, northeastern Antarctic Peninsula, provides
an area for effective study of palynomorph assemblages and
their value as indicators of Cretaceous and Tertiary paleoen-
vironments. Paleoenvironmental interpretations can be based
on a wealth of evidence from other fossil groups, coupled with
sedimentological analyses. The interpretations may also be
compared with previous palynological studies from other parts
of the world. The essentially unconsolidated Campanian
through Eocene Seymour Island sediments are well exposed
and yield a plethora of fossils of many different floral and faunal

groups. Palynomorphs, both marine and nonmarine in origin,
are particularly abundant throughout the succession. The fol-
lowing comments on the upper Campanian part of the section
exemplify some aspects of this study.

Fossil and sedimentological evidence suggests a nearshore
marine, low-energy depositional environment for upper Cam-
panian sediments on Seymour Island. Beds dated as upper
Campanian by calcareous nannofossils, foraminifera, am-
monites and other molluscs, etc., (Huber, Harwood, and Webb
1983; Huber in preparation; Macellari 1984, 1986) and by pal-
ynomorphs (Askin 1985, in preparation) comprise the oldest
sediments cropping out on Seymour Island. They are assigned
to part of the Lopez de Bertodano Formation and contain a high
proportion of mud and silt, particularly in massive mudstone
units best developed toward the south coast (Macellari in
preparation).

Upper Campanian Seymour Island sediments are subdivided
into six lithologic units ("Rotularia units," Macellari in prepara-
tion). The low-diversity invertebrate macrofauna is dominated
by the annelid Rotularia, which apparently favored muddy sub-
strates (Macellari 1984). In his discussion of sedimentological
data and environmental/ecological preferences of the macro-
fauna, Macellari (in preparation) concludes that units 1 through
6 were deposited in very shallow marine, low-energy, delta/
estuary-influenced environments, with possible intermittent
brackish conditions.
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Paleoenvironmental inferences from relative abundances,
morphologic features and types of palynomorphs in these sedi-
ments are consistent with Macellari's conclusions. The pal-
ynomorph assemblages studied include relatively abundant
(57-91 percent) and moderately diverse nonmarine pal-
ynomorphs (pollen and spores of land-plants, freshwater algae,
fungi), plus cuticle and other plant debris, sometimes in large
pieces. This component is consistent with hypothesized near-
shore marine depositional conditions, and a low-energy en-
vironment where large, rather delicate pieces of tissue have
been preserved.

A marine component, which includes dinoflagellate cysts,
acritarchs, and other algal bodies, is dominated in most as-
semblages by periodinioid cavate dinoflagellate cysts (mainly
species of Manumiella, with Alterbia, etc.). Acanthomorph
acritarchs vary from less than 1 percent to 76 percent (of total
assemblage). Various studies (e.g., Downie, Hussain, and
Williams 1971; Harland 1973; Wallet al. 1977) have indicated the
preference of peridinioid species for nearshore (to estuarine-
brackish-lagoonal) conditions, with most chorate types (infre-
quent to rare in most Campanian samples studied from
Seymour Island) predominating in offshore, more open marine
conditions. Swarms of acanthomorph acritarchs have been
equated with inshore, partly enclosed conditions (e.g., Wall
1965), often associated with marine transgressions (e.g., Down-
ie et al. 1971), and Wall (1965) also correlated long, delicate
spines in Jurassic acanthomorph acritarchs with an unagitated
environment. The spines preserved in the Seymour Island
Campanian acritarchs are long and delicate, suggesting low-
energy conditions. These acritarchs are particularly abundant
(76 percent) in a sample from unit 3 deposited in a mud flat/mud
tongue (Macellari in preparation) environment.

Vozzhennikova (1965) has suggested a possible correlation of
dinocysts with thick periphragm and endophragm with unsta-
ble, nearshore conditions. Thick walls occur in many dinocysts
in Campanian samples from Seymour Island. A good example
is the relatively thick periphragm of Manumiella ("Isabelidinium")
n. sp. 3, the marker species and usually most abundant dinocyst
in uppermost Campanian/lower Maastrichtian zone 4 samples
(Askin 1985, in preparation).

Once calibrated by other fossils diagnostic of narrowly de-
fined habitats, palynomorph assemblages should useful indica-
tors of Campanian through Eocene paleoenvironments. Pal-

ynomorphs are nearly ubiquitous in these Seymour sediments
and will provide information for samples devoid of other fossil
groups.

This research is supported by National Science Foundation
grant DPP 83-14186.
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