
Relevance of PAGES science to IODP
What is PAGES?

PAGES (Past Global Changes) is the International Geosphere-Biosphere Programme’s core 
project that addresses past changes in the Earth System in a quantitative and process-oriented 
way in order to improve projections of future climate, environment and sustainability.

PAGES aims to identify the cutting-edge questions in paleoscience and the high-priority re-
search needs, and to ensure that they are addressed in a coherent manner. 

PAGES itself is not a research institute, rather we facilitate and support research by organiz-
ing and sponsoring workshops and meetings, and encouraging international and interdisci-
plinary collaborations within the world-wide paleocommunity and beyond.

PAGES IS A CORE PROJECT OF IGBP AND IS FUNDED BY THE US AND SWISS NATIONAL SCIENCE FOUNDATIONS AND THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
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Average August sea ice concentration (%) for the Arctic for
a) present and b) last interglacial, as simulated by CCSM2
model (Otto-Bliesner et al., 2006).
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PAGES Science and IODP

PAGES scope of interest is defined by four scientific Foci and four Cross-Cutting Themes 
(CCTs) (see figure below) and predominantly focuses on the last 800 ka, although older times-
cales are relevant in addressing some topics, such as warm climates and marine carbon-cycle 
perturbations. 

PAGES achieves its scientific goals through support of Working Groups that are active under 
the Foci and CCTs, and through endorsement of other programs and projects, such as 
IMAGES, an offshoot of PAGES.

Records of past climate from marine archives provide fundamental information to paleo-
science. Thus within the PAGES science structure, three of the four Foci and one CCT address 
a number of themes of direct relevance to IODP.

PAGES supports a number of regional WGs (e.g., 
South America; �gure left and below) aiming to de-
termine regional patterns, sensitivity and variabil-
ity from high-resolution (e.g., seasonal to decadal) 
climate reconstructions of the last two millennia.

Although the majority of archives contributing to 
these reconstructions are land based, high-
resolution marine records can contribute vital in-
formation and are needed for all regions.

PAGES facilitates e�orts towards understanding the 
regional-scale sensitivity and response of the climate system 
to natural forcings and feedbacks. A good example is the 
recent e�ort of the MARGO spatial time slice reconstruc-
tion of the LGM surface ocean (MARGO, 2009; �gure right) 
based on an integration of microfossil and geochemical re-
constructions of surface temperature. 

This science is supported under the “Last Glacial Cycle” 
Theme and provides benchmarks for model simulations of 
scenarios di�erent to modern.

Marine biogeochemical dynamics can provide strong feedbacks on 
climate change. Current projections, however, disagree even on the 
sign of the cumulative climatic feedback of marine nutrient cy-
cling and associated biological changes. This Theme is designed to 
promote greater understanding of the processes involved in bio-
geochemical cycling.

Moreover, in recognition of the need to explore the operation of 
particularly the nitrogen cycle in the past (for which N-isotope 
proxy data suggest major changes between glacials and intergla-
cials; �gure right), PAGES has developed the “Marine N-cycle” WG. 

Another PAGES topic that is actively addressed within this Theme is 
Ocean Acidi�cation.
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PAGES recognizes the importance of data manage-
ment and availability, and has thus developed the 
“Data Management” Cross-Cutting Theme. 

Towards supporting scienti�c data collection and 
synthesis activities, PAGES has developed a number 
of regional metadatabases, such as the Arctic 2k 
metadatabase (�gure bottom right). 

PAGES is also developing a Paleodata Portal, de-
signed to harvest a wide range of the databases cur-
rently used by the paleoscience community, with 
the aim of providing a one-stop search engine for 
paleodata (�gure top right).

CROSS-CUTTING THEME: DATA MANAGEMENT
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The last glacial period includes numerous repetitions of rapid warmings 
and slower coolings. The Greenland ice cores indicate warmings of up 
to 15°C amplitude (Masson-Delmotte et al., 2006) within decades. New 
evidence from a high-resolution NGRIP ice core reveals that polar atmo-
spheric circulation can shift in 1-3 years (�gure left; Ste�enson et al., 
2009).

This PAGES Theme aims to clarify the mechanisms, rates and thresholds 
of rapid changes in ocean overturning and atmospheric circulation. 
It greatly bene�ts from paleoceanographic records and is of central rel-
evance to the goals of IMAGES, the paleoceanographic o�shoot of 
PAGES.

ADOM is a Working Group within this Theme, addressing past atmo-
spheric dynamics from aeolian deposits (ocean, land, ice) and atmo-
spheric modeling. In addition, BIPOMAC has been adopted by PAGES 
from the IPY to address polar aspects of rapid climate change.

The global hydrological cycle is of crucial impor-
tance to terrestrial ecosystems, the transport of 
latent heat, cloud feedback processes and water 
vapor feedback.

PAGES has an active Working Group on the 
Global Monsoon that addresses global-scale 
changes of monsoon climate and di�erences, 
commonalities and teleconnections between re-
gional monsoon systems.

Marine sediments, especially from marginal 
basins (e.g., Cariaco Basin), are key contributors to 
this topic (X. Wang et al., 2004; �gure left).

The most prominent climate signal of the last 800 ka is the al-
ternation between long cold periods and relatively short peri-
ods of interglacial warmth. Each interglacial has di�erent am-
plitude, length and trajectory, and if we wish to understand 
the underlying drivers of interglacial climates we need to 
identify the spatial and temporal pattern of each interglacial 
(e.g., the last interglacial; CAPE-Last Interglacial Project Mem-
bers, 2006; �gure right).

The activities of this Theme are driven by the Past Interglacials 
(PIGS) WG.

Our understanding of the dynamical response of ice 
sheets to anthropogenic climate, and thus the resultant 
rise in sea level, is incomplete. The paleo record of sea 
level change can help to constrain estimates of future sea 
level rise. PAGES addresses this timely issue through the 
activities of the PALSEA (paleo constraints on sea level rise) 
Working Group.

This group aims to improve reconstruction of the exten-
sion, geometry and volume of past ice sheets and their 
freshwater discharges to surrounding oceans, to synthe-
size relative and global sea level data back to MIS 15 (e.g., 
that produced by Clarke et al., 2009; �gure right), and to 
use isostatic models for improved simulations of sea level 
change dynamics.

The extent of summer sea ice is an important cli-
mate feedback that is powerful in altering the Earth’s 
radiative balance. 

Within PAGES, sea ice activities aim to improve sea-
sonal reconstructions of past changes in sea ice 
cover, for a better quanti�cation of the albedo and 
ocean-atmosphere gas exchange of the high-
latitude oceans, and to understand regional climate 
dynamics. A PAGES Working Group dedicated to 
these issues is in the process of being formed.


