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Global climate during Marine Isotope Stage 11 (MIS 11)
INQUA INTERNATIONAL WORKSHOP, LESVOS, GREECE; 5-7 SEPTEMBER 2005

The warm interval associated with 
Marine Isotope Stage 11 (MIS 11) 
approx. 400,000 years ago may be 
an appropriate analog for the natu-
ral progression of the Holocene 
interglacial climate. Atmospheric 
greenhouse gas concentrations 
were very similar to pre-industrial 
values, and the nearly circular or-
bit (low eccentricity) of the Earth 
at that time resulted in similar sea-
sonal distributions of sunlight to 
today. The global climate response 
at that time is less well known, and 
a number of efforts are underway 
to improve our understanding of it. 
INQUA Project 0405 is focused on 
the goals of facilitating and coordi-
nating research on MIS 11. A work-
shop was held to assess the current 
state of knowledge of various as-
pects of the chronology; external 
forcing by insolation and internal 
greenhouse-gas trapping of radia-
tion; sea level height/ice volume; 
carbon cycle; and the mean state, 
regional patterns, and variability of 
the climatic and environmental re-
sponses during MIS 11.

The workshop was organized by 
Chronis Tzedakis at the University 
of the Aegean. Five key areas of re-
search were identifi ed:

1) climate forcing during MIS 11
2) absolute timing and duration 

of MIS 11
3) nature and magnitude of the 

climate response in different 
parts of the Earth system, in-
cluding spatial and temporal 
patterns, and the presence of 
stability or instability

4) operation of the carbon cycle
5) integration of paleo-data with 

modelling studies

Presentations during the first 
day focused on paleodata from ter-
restrial, ice and marine archives.  
These included results from the 
EPICA Dome C ice core regarding 
the chronology of events, atmo-
spheric greenhouse concentrations, 
the phasing between temperature, 
CO2 and CH4 changes, and compari-

sons with the Holocene (Dominique 
Raynaud). They also included a dis-
cussion of evidence for sea levels 
20 ±10m higher than present, and 
possible explanations for the ap-
parent discrepancy between coral/
shoreline and marine isotopic data 
(Jerry McManus). Additional pre-
sentations from marine archives 
included a demonstration of the 
scale of coral reef growth at the on-
set of MIS 11 (Andre Droxler) and 
a discussion of evidence for pro-
nounced and prolonged marine car-
bonate dissolution from about 600 
to 200 ka (Stephen Barker). A suite 
of proxies, indicating a long and 
stable interglacial interval in the 

North Atlantic, was discussed and 
compared to widespread evidence 
for similar marine conditions (Jerry 
McManus), followed by a synthe-
sis of research based on deep-sea 
cores from the Australian margin 
(Peter Kershaw). Terrestrial evi-
dence was presented using marine 
pollen sequences from the Iberian 
margin that indicate the occurrence 
of one long interglacial interval fol-
lowed by three shorter oscillations 
(Stephanie Desprat). A comparison 
of marine and terrestrial pollen 
records from southern Europe in-
dicate that the most extensive tree 
population expansion during MIS 11 
was coeval with both the insolation 
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Fig. 1: Climate forcing and response over 0.5 million years. Eccentricity of Earth’s orbit and preces-
sional index (Berger and Loutre, 1991), atmospheric carbon-dioxide concentration (Petit et al., 1999; 
Monnin et al., 2001; Siegenthaler et al., 2005), deuterium (δMonnin et al., 2001; Siegenthaler et al., 2005), deuterium (δMonnin et al., 2001; Siegenthaler et al., 2005), deuterium ( D) in Antarctica (Wolff et al., 2003), and 
deep Atlantic benthic foraminifera oxygen isotope ratio (Oppo et al., 1998; McManus et al., 1999). 
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and atmospheric methane maxima 
(Chronis Tzedakis), and some recent 
high resolution work was presented 
from annually laminated sediments 
from maar lakes in the Eifel region, 
Germany, which have the potential 
for constraining the duration of in-
terglacial warmth (Frank Sirocko).  
New results were also presented 
from Lake Baikal, as was a synthe-
sis of soil/loess sequences from 
China, Siberia and Russia (Sasha 
Prokopenko). 

The second morning of the 
workshop was devoted to discus-
sions of models, including the re-
sults of recent simulations for MIS 
11 using the MoBidiC climate model 
that emphasized the importance of 
identifying appropriate vegetation 

inputs for the model (Marie-France 
Loutre). Climate simulations using 
the CLIMBER 2.3 model were pre-
sented, showing the pronounced 
geographical differences in the na-
ture and timing of responses during 
MIS 11 (Claudia Kubatzki).  Addition-
al experiments using the CLIMBER 
model, indicating the terrestrial 
realm as a climate amplifi er that 
had the potential to cause thresh-
olds in the system to be crossed, 
were also presented and examined 
in the context of the global carbon 
cycle (Victor Brovkin). A new per-
spective on the entire problem of 
ice-age cycles was also presented, 
emphasizing the importance of put-
ting the variability of the last few 
hundred thousand years in the 

context of a longer term view of 
climate evolution over the last few 
million years (Tom Crowley). The 
oral presentations of the workshop 
were followed by a poster session 
and a roundtable discussion of the 
arising scientifi c issues. The fi nal 
day included presentations and 
discussion on the progress of the 
different study groups: Eurasian; 
Southern Hemisphere; Integration 
of marine, ice core and terrestrial 
records; Paleoclimate; and Carbon 
cycle. Progress was noted and gaps 
were identifi ed in each of these ar-
eas.

The Lesvos workshop marked 
the mid-point of the INQUA in-
ter-Congress period. Subsequent 
plans for the MIS 11 project include 
a workshop to be held at Woods 
Hole in 2006, and a symposium to 
be organized as part of the 17th IN-
QUA Congress in Cairns, Australia 
in 2007.
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Fig. 2: Group photo of the MIS-11 workshop participants in Lesvos, Greece.
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