
Past Antarctic Ice Sheet Dynamics (PAIS) Conference September 10-15th 2017, Trieste - Italy 

Revised chronostratigraphy of DSDP Site 270 and implications for Ross Sea 
seismic stratigraphy and late Oligocene to early Miocene paleoenvironment 

Denise K. Kulhanek1, Richard H. Levy2, Christopher D. Clowes2, Joe G. Prebble2, Daniel 
Rodelli3, Luigi Jovane3, Hugh E.G. Morgans2, Horst Zwingmann4, Elizabeth M. Griffith5, 
Howard D. Scher6, Christopher Sorlien7, Douglas S. Wilson7, Bruce P. Luyendyk7, Christoph 
Kraus8, Robert M. McKay8, and Timothy Naish8 
 

1Integrated Ocean Drilling Program, Texas A&M University, 1000 Discovery Drive, College Station, TX 
77845, kulhanek@iodp.tamu.edu; 
2GNS Science, PO Box 30368, Lower Hutt 5040, New Zealand; 
3University of São Paulo, São Paulo, SP 05508-120, Brazil; 
4CSIRO, Perth, WA, Australia; 
5University of Texas at Arlington, Arlington, TX 76019, USA; 
6University of South Carolina, Columbia, SC 29208, USA; 
7Department of Earth Science, University of California, Santa Barbara, Santa Barbara, CA 93106; 
8Victoria University of Wellington, Wellington New Zealand. 
 

Abstract 
Deep Sea Drilling Project (DSDP) Site 270 was cored to 422.5 m below seafloor (mbsf) in the 
Ross Sea and recovered an Oligocene to lower Miocene sequence (386–20 mbsf) of silty 
claystone with ice rafted debris (IRD). This site provides important temporal constraints on 
regional stratigraphy and insights into ice-sheet dynamics; however, previous age models were 
based on limited data. Here we provide a revised age model using a combination of 
biostratigraphy, magnetostratigraphy, Sr-isotope stratigraphy, and K-Ar dating. We also use the 
microfossil assemblages to make inferences about paleonenvironment. We divide the sequence 
into four chronostratigraphic intervals (CSI). The base of CSI1 (386–352 mbsf) is dated to 
~25.9±1.6 Ma based on K-Ar dating of glauconite, which is supported by the highest occurrence 
(HO) of dinocyst Lejeunecysta rotunda (24.5 Ma) at 384 mbsf. We correlate a paleomagnetic 
reversal between 378 and 376 mbsf to the C8r/C8n.2r boundary (25.987 Ma). These data 
indicate an age of ~25–26 Ma for CSI1. A distinct change in the benthic foraminifer assemblage 
at 352 mbsf marks an unconformity and the base of CSI2 (352–146 mbsf), which must be <25.44 
Ma based on the HO of nannofossil Chiasmolithus altus at 345 mbsf. The top of CSI2 is <23.13 
Ma based on the HO of nannofossil Dictyococcites bisectus at 150.5 mbsf. Within this 200 m 
interval we correlate seven magnetic reversals to chrons C8n.2n to C6Cr (25.3–23.3 Ma). Our 
line of correlation suggests rapid sedimentation (~80 m/my) during deposition of CSI2. 
Microfossil and lithologic evidence suggest a distal marine setting with a paleo-water depth of 
~200 m at 345 mbsf, with deepening above. Another unconformity at ~146 mbsf marks the 
boundary between CSI2 and CSI3 (146–112 mbsf). The base of CSI3 is <23.13 Ma and Sr-
isotope stratigraphy indicates an age of ~23±1 Ma for the sediment at 113 mbsf. We place the 
Oligocene/Miocene boundary between 146 and 141 mbsf near the base of CSI3 and just above 
an unconformity. Benthic foraminifers indicate continued deepening in the earliest Miocene and 
finer-grained sediment with less IRD suggests a more ice-distal setting. The boundary between 
CSI3 and CSI4 (112–20 mbsf) is marked by an unconformity spanning at least 2.5 my based on 
the lowest occurrence of dinocyst Batiacasphaera cooperi (20.71 Ma) at 111 mbsf. Additionally, 
a diatom-rich sample from 105 mbsf contains Kisseleviella tricoronata, which ranged from the 
late Oligocene to early Miocene (~20.5 Ma). A major unconformity separates lower Miocene 
sediments below from Pliocene and younger sediments above 20 mbsf. Late Oligocene to early 
Miocene pollen assemblages from Site 270 suggest a tundra landscape of low-growing 
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Nothofagus, Podocarpaceae, and Proteaceae scrub in warmer locations with a relatively stable 
terrestrial environment over that interval. 
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