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Adetailed biostratigraphic and statistical analysis of faunal assemblages of Deep Sea Drilling Project (DSDP) and
Ocean Drilling Program (ODP) sites from low, middle, and high latitude during the Late Cretaceous (late Santonian
to Maastrichtian) in the Southern Hemisphere exhibits great variations in the temporal and geographic patterns of the
planktonic foraminiferal group. Generally, except for the high latitude area, all of the sites studied are characterized
by high abundance and faunal diversity during the late Santonian to early Campanian and late Maastrichtian,
whereas severe fluctuations are recorded during the late Campanian to middle Maastrichtian.

The recognition of biogeographic index species allowed the segregation of biogeographic realms namely:
Tethyan, Transitional and Austral. In this study, Tethyan and Transitional realms are already established during late
Santonian to Maastrichtian, whereas the Austral realm developed during the late Campanian to Maastrichtian. The
absence of an Austral realm during the late Santonian to early Campanian showed that planktonic foraminiferal
distribution patterns during this time interval appeared to be less complex in character than in the late Campanian to
Maastrichtian. These generalizations along with results from other parameters obtained from this study such as
faunal composition, equitability, species dissolution susceptibility, and ratios of climatic index species were used to
deduce paleogeographic and paleoclimatic conditions as well as the construction of paleoclimatic curves. These
paleoclimatic curves showed particularly striking and similar trends for most of the sites under study.

Three paleoclimatic intervals namely, Interval I(late Santonian to early Campanian), Interval 2 (late Campanian
to middle Maastrichtian), and Interval 3 (late Maastrichtian) can be identified in the paleoclimatic curves: Interval 1
(late Santonian to early Campanian) suggests a relatively warm paleoclimate as evidenced by an abundance of
Tethyan and warm indices, high species diversity and equitability and high positive values in the paleoclimatic
curves; Interval 2 (late Campanian to middle Maastrichtian) indicates warm and cool fluctuations as depicted by the

mixture of Tethyan and Austral species within the Transitional realm, varying abundances of warm and cool water
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elements, fluctuations in the species diversity, equitability and climatic curve values, with a pronounced negative
peak during latest Campanian, representing the coolest interval of the late Santonian to Maastrichtian as reflected by
the preponderance of cool indices, low species diversity and equitability and high negative values in the
paleoclimatic curve, and Interval 3 (late Maastrichtian) which marked another warm interval due to a shift in the
dominance of the cool indices to warm indices, high diversity and equitability and high positive values in the
paleoclimatic curve. Such results imply that paleoclimatic conditions in the Southern Hemisphere during late
Santonian to Maastrichtian are very unstable. This instability could be attributed to an interplay of several geologic
and tectonic events (i.e. breakup of the southern Gondwanaland continents; seafloor spreading and subsidence
between Antarctica, Australia, and New Zealand; northward drift of South America from the Antarctic Peninsula
;global rise in sea level during the middle Campanian; and opening, reemergence and closure of gateways) which
occurred in the Southern Hemisphere before, during, and after the identified paleoclimatic intervals. These events
brought about major paleogeographic changes that greatly affected and influenced major surface water circulation as
well as paleoclimatic conditions as implied by: (1) variations in the faunal composition and abundance of the
planktonic foraminifera in the Southern Hemisphere sites from low, middle and high latitude, (2) fluctuations in the
species richness, diversity, and equitability of the planktonic foraminifera, (3) varying influences of the different
biogeographic realms, (4) the segregation of water masses which led to the development of endemic species, and (5)
identification of paleoclimatic events during the late Santonian to Maastrichtian period.

To summarize, the paleoclimatic conditions through the late Santonian-early Campanian from the sites under
study fluctuated from warm-Tethyan (Holes 516F, 761B and 762C) and warm-Transitional (Site 511) during the late
Santonian; warm-Tethyan (Hole 516F) and warm-Transitional (Holes 758A, 761B, 762, and Site 511) during early
Campanian; Tethys (Hole 516F), Transitional with varying Tethyan and Austral influences (Holes 758A, 761B and
762C), and broadly cool-Austral in character (Site 511) during the late Campanian to middle Maastrichtian; and
Tethys (Holes 516F), Tethys with Transitional influence (Holes 758A and 761B) and Transitional with pronounced
Tethyan influence (Hole 762C) during the late Maastrichtian. ‘

A new species Globotruncanella saitoi, which is found in the Campanian-Maastrichtian of the middle latitude sites
is described. The recognition of which, the first to be reported as endemic to the Transitional realm clearly define

the segregation of middle latitude water mass during Campanian to Maastrichtian time.
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