
within the "molluscan units" (Macellari 1986) of the Lopez de
Bertodano Formation on Seymour Island. Although numeri-
cally most abundant in the Maastrichtian-Paleocene portion of
the Lopez de Bertodano Formation, Hoploparia stokesi and Me-
tanephrops jenkinsi were also collected in the Paleocene Sobral
Formation. Reconnaissance collecting on James Ross Island
and Vega Island, by Zinsmeister and Feldmann; on Humps
Island, by Fred Barbis; and on Cockburn Island, by Jeff Stilwell
demonstrated that Hoploparia stokesi was a widespread, though
never common, constituent throughout the rocks, except in
the Rotularia beds on Seymour Island, where none was found.
A single specimen of Linuparus inacellarii was also collected
from Vega Island.

During the 1987-1988 field season, Eduardo Olivero, Centro
de Investigaciones en Recursos Geologicos, Argentina, col-
lected several decapod specimens from the early Campanian
Santa Marta Formation, on northeastern James Ross Island,
including Hoploparia stokesi and Metanephrops jenkinsi. Small
brachyurans, not previously noted from the Cretaceous of Ant-
arctica, were also found; however, their identity has not yet
been established.

In summary, as a result of recent studies of fossil lobsters
from the James Ross Basin, the number of species has been
increased to four. Additionally, the geographic distribution has
been broadly expanded for all taxa except Meyeria crofti, and
the geological range of Hoploparia stokesi and Metanephrops jen-
kinsi has been increased to embrace early Campanian to Pa-
leocene.

Field work to collect the decapods of the James Ross Basin
was supported by a National Science Foundation grant to Wil-
liam J. Zinsmeister. Laboratory research was supported by
DPP 84-11842 and DPP 87-15945 to me. Assistance in collecting
fossil lobsters in the field was provided by Fred Barbis, David

Elliot, Marilyn Kooser, Tonianne Pezzetti, David Rieske, Jef-
frey Stilwell, Michael Woodburne, William Zinsmeister, and
other members of the 1984-1985 and 1986-1987 field parties.
Eduardo Olivero kindly made his collections available to me
for study. (Contribution 394, Department of Geology, Kent
State University, Kent, Ohio 44242.)
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During this past year, I devoted considerable time and at-
tention with Rodney M. Feldmann (Kent State University) to
editing the 555-page Geological Society of America Memoir
169: Geology and Paleontology of Seymour Island, Antarctic Pen-
insula (Feldman and Woodburne 1988). Along with the first
detailed topographic and geologic maps of Seymour Island,
this volume clearly shows that Seymour Island contains the
single most important land-based paleontologic and strati-
graphic record of Late Cretaceous (Campanian/Maastrichtian)
to early Tertiary (Paleocene/early Oligocene) events in the

Southern Hemisphere. Work by the 26 authors contributing
to this volume (University of California at Riverside members
are Rosemary A. Askin, plant pollen and spores; J.A. Case,
land plants, birds, and marsupials; P.M. Sadler, geology and
stratigraphy; M.O. Woodburne, birds, marsupials, and stra-
tigraphy) provide a wealth of new paleontologic and strati-
graphic data on diatoms, radiolarians, pollen and megafossil
land plants, foraminiferans, corals, bryozoans, brachiopods,
gastropods, ammonites, belemnites, mollusks, worms, bar-
nacles, crabs, echinoids, star fish, land birds, and marsupials.

The following summary is derived from the contributions in
the memoir. Geological data show that Seymour Island de-
posits formed in generally shallow-water shelf environments
with debris supplied from the active volcanic spine of the Ant-
arctic Peninsula to the west. Whereas geologic units in the
Campanian to Maastrichtian Lopez de Bertodano Formation
are relatively tabular and lack appreciable hiatuses, the Paleo-
cene (Sobral and Cross Valley) and Eocene to Oligocene (La
Meseta) units show progressively large-scale hiatuses and ap-
pear to have been formed as progressively broader-scale len-
ticular to trough-shaped bodies. This change in style of
sedimentation occurs stratigraphically well above the position
of the Cretaceous/Tertiary boundary and some hiatuses (e.g.,
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within the Sobral Formation) may be related to global changes
in sea level.

The plant record reflects a gradual climatic change from cool-
temperate in the Late Cretaceous to somewhat cooler temper-
atures in the Tertiary, and although many relatives of Seymour
Island marine invertebrates subsequently adapted to deeper
water environments in lower latitudes, the Seymour species
inhabited shallow waters.

Not only does Seymour Island excel in its range, diversity,
and fidelity of preservation of marine fossils, but their strati-
graphic record reveals patterns of faunal development and
change not seen elsewhere during this time interval. It appears
that the high-latitude Weddellian biogeographic province
(Antarctica, the then co-terminous New Zealand and Aus-
tralia, and the adjacent tip of South America) was sufficiently
isolated from the rest of the world's faunas to constitute a
place ("holding tank") where endemic evolution produced new
taxa that subsequently dispersed to lower latitudes. Correla-
tions based on more cosmopolitan taxa indicate that many
marine invertebrates as well as terrestrial plants occur earlier
in Weddellia than in other parts of the Southern Hemisphere
(and, in fact, occur earlier at Seymour Island than in New
Zealand and Australia which separated from Antarctica at about
80 and 55 million years, respectively). This pattern is described
as "high latitude heterochroneity."

A major finding is that there is no catastrophic extinction at
the time of the Cretaceous/Tertiary boundary as expressed at

Seymour Island. Species become extinct and others originate
at various levels as the Cretaceous/Tertiary boundary is ap-
proached and surpassed in the Lopez de Bertodano Formation
but, in contrast to virtually all other geologic sections in the
world, no cataclysmic extinction is observed at any part of the
latest Cretaceous/earliest Tertiary sequence on Seymour Is-
land. Weddellian marine and land (plant) biota appear to have
been effectively immune to whatever caused the terminal Cre-
taceous extinctions elsewhere.

Another intriguing question involves the early dispersal of
marsupials between South America and Australia prior to the
time when Australia broke away from Antarctica. Whereas this
question is not resolved, late Eocene land mammals (marsu-
pials) and gigantic ground birds show that dispersal from low-
latitude South America into Wedellian province had taken place
by then, and likely even earlier.

This research was supported by National Science Founda-
tion grant number DPP 85-21368.
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Gravity data provide insight into crustal structure, particu-
larly in conjunction with magnetic data. Over oceanic regions,
gravity information can delineate fracture zones, seamounts,
ocean plateaus, aseismic ridges, and continental margin edge
effects. Structural lineations can often be traced beneath sed-
iment cover that would obscure such features in bathymetry.
Where bathymetry and sediment thickness are known, gravity
can be used to estimate crustal plate thickness or strength.
Gravity over land serves as a remote sensing probe of the
density structure beneath the Earth and is used for oil and
mineral exploration as well as research into the composition
and structure of the Earth's crust, mantle, and core.

Gravity data over land or ice are conventionally collected as
stationary point measurements. Although stationary surveys
can be difficult, time consuming, and expensive, the technol-
ogy is relatively simple, consisting of the determination of the
force required to support a known test mass. These measure-
ments can usually be reduced to free-air anomaly data with
an error of <1 milligals if the measurement height can be
determined accurately. Measurements over the ocean are done
from moving platforms, i.e., ships. Dynamic gravimetry adds
complexity to the stationary case. The test mass cannot be
completely stabilized due to the platform motions: the motions
of the mass are averaged over some time period and the sup-
porting forces vary as required to keep the mass within some
limits of travel. This procedure yields a measurement which
is a spatial average of the gravity field along some length of
the ship track. In addition, vertical accelerations must be re-
moved from the signal and the gravimeter must be kept level
with respect to the local vertical.

Vertical acceleration of the vehicle can be divided into, first,
that due to changes in altitude with respect to the center of
the Earth and, second, that required to travel at a constant
height over a curved rotating Earth. For a ship, the first type
is due primarily to waves and, when averaged over several
minutes, is close to zero. The limiting factor is the determi-
nation of the second type of vertical acceleration, termed the
Eötvös correction, which is computed from course, speed, and
latitude. Shipboard data under ideal conditions with excellent
navigation are accurate to 1-2 milligals for wavelengths >2-
3 kilometers.
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