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 Palaeo-oceanography

3.3. Palaeo-Oceanography (Box)

Rainer Gersonde

Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany

The reconstruction relies on the estimation of austral summer sea surface 
temperatures from 107 sediment cores using transfer function techniques. 
The significance of individual estimates was ranked according to quality cri-
teria concerning reliability of estimate and stratigraphic control (Gersonde et 
al. 2005). Signal carriers are diatom and radiolarian assemblages preserved 
in the sediment record. Closed points indicate locations with diatom-based, 
crosses with radiolarian-based reconstructions. The surface isotherms E-LGM 
4°C, 8°C and 14°C stand for average locations of the Polar Front, Sub-Ant-
arctic Front and Sub-Tropical Front during the EPILOG-LGM austral summer. 
EPILOG time slice placed between 23,000 and 19,000 cal. yr BP (modified 
from Gersonde et al. 2005).

In the case of multiple sea surface temperatures (SST) estimates at any 
one location, only the highest quality estimate was considered for definition of 
the isotherm location. The E-LGM summer 0°C isotherm is close to the spo-
radic extent of summer sea ice during the LGM. The maximum extent of the 
EPILOG-LGM winter sea ice field coincides to some extent with the E-LGM 
4°C isotherm. Both, LGM winter- and summer sea ice extent have been recon-
structed based on a specific sea ice transfer function and additionally using 
diatom sea ice indicators. For more details on the sea ice reconstruction see 
Gersonde et al. (2005). 

Summer SSTs reveal greatest surface-water cooling in the area of the 
modern Sub-Antarctic Zone reaching a temperature decline of 4-6°C. As a 
result of the northward expansion of Antarctic cold waters by 5-10° in latitude 
and a relatively small displacement of the Sub-Tropical Front, thermal gradi-
ents were steepened during the last glacial in the northern zone of the South-
ern Ocean. The distribution of core locations available for the reconstruction 
shows that data coverage in the Pacific remains weak. A new expedition to this 
prominent sector of the Southern Ocean (Gersonde 2011) collected materials, 
which allow filling this gap in the very near future.
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THE BIOGEOGRAPHIC ATLAS OF THE SOUTHERN OCEAN
Scope
Biogeographic information is of fundamental importance for discovering marine biodiversity hotspots, detecting and understanding impacts of environmental changes, predicting future 
distributions, monitoring biodiversity, or supporting conservation and sustainable management strategies.
The recent extensive exploration and assessment of biodiversity by the Census of Antarctic Marine Life (CAML), and the intense compilation and validation efforts of Southern Ocean 
biogeographic data by the SCAR Marine Biodiversity Information Network (SCAR-MarBIN / OBIS) provided a unique opportunity to assess and synthesise the current knowledge on Southern 
Ocean biogeography.
The scope of the Biogeographic Atlas of the Southern Ocean is to present a concise synopsis of the present state of knowledge of the distributional patterns of the major benthic and pelagic 
taxa and of the key communities, in the light of biotic and abiotic factors operating within an evolutionary framework. Each chapter has been written by the most pertinent experts in their 
field, relying on vastly improved occurrence datasets from recent decades, as well as on new insights provided by molecular and phylogeographic approaches, and new methods of analysis, 
visualisation, modelling and prediction of biogeographic distributions.
A dynamic online version of the Biogeographic Atlas will be hosted on www.biodiversity.aq.

The Census of Antarctic Marine Life (CAML)
CAML (www.caml.aq) was a 5-year project that aimed at assessing the nature, distribution and abundance of all living organisms of the Southern Ocean. In this time of environmental change, 
CAML provided a comprehensive baseline information on the Antarctic marine biodiversity as a sound benchmark against which future change can reliably be assessed. CAML was initiated 
in 2005 as the regional Antarctic project of the worldwide programme Census of Marine Life (2000-2010) and was the most important biology project of the International Polar Year 2007-2009.

The SCAR Marine Biodiversity Information Network (SCAR-MarBIN)
In close connection with CAML, SCAR-MarBIN (www.scarmarbin.be, integrated into www.biodiversity.aq) compiled and managed the historic, current and new information (i.a. generated 
by CAML) on Antarctic marine biodiversity by establishing and supporting a distributed system of interoperable databases, forming the Antarctic regional node of the Ocean Biogeographic 
Information System (OBIS, www.iobis.org), under the aegis of SCAR (Scientific Committee on Antarctic Research, www.scar.org). SCAR-MarBIN established a comprehensive register of 
Antarctic marine species and, with biodiversity.aq provided free access to more than 2.9 million Antarctic georeferenced biodiversity data, which allowed more than 60 million downloads.
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