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The EARTHTIME-EU Research Networking Programme (RNP) 
is part of a broader international initiative, ‘EARTHTIME: 
a community-based scientific effort aimed at sequencing 
Earth history through an integrated geochronologic and 
stratigraphic approach’. The ambition is to broaden the 
EARTHTIME platform in Europe with this RNP which, combined 
with an ongoing FP7 Marie Curie Initial Training Network 
(GTSnext), will also serve as the basis for wider outreach 
towards the Earth Science community, and allow crucial 
construction of databases and teaching activities with a global 
dimension.

The Geological Time Scale (GTS) is the fundamental 
measurement yardstick and the key to reconstructing 
Earth history. We want to (1) develop a next generation fully 
integrated GTS for the last 100 million years, and (2) exploit the 
scientific predictions arising from this improvement. This time 
scale, with unprecedented accuracy, precision, resolution and 
stability, can be achieved by integrating independent dating 
techniques. The numerical calibration of the GTS is the main 
focus of GTSnext. With the RNP we specifically aim to link the 
much improved numerically calibrated time scale with other 
stratigraphic disciplines to arrive at a fully integrated GTS.
Combining the RNP with GTSnext, the expected scientific 
contributions and breakthroughs are 1) new insights into key 
geological processes including climate change, catastrophic 
impacts and volcanic hazards; 2) a stable time scale that is 
beneficial for academia and industry; 3) full integration and 
intercalibration of different numerical dating and stratigraphic 
techniques, leading to 4) significant improvement in the 
consistency of these techniques; 5) progress towards a fully 
astronomically tuned and stratigraphically integrated GTS over 
the last 100 million years.

A fundamental comprehension of geological time and the 
time scales at which key processes occur is appropriate in 
view of the impact we have on System Earth.

The running period of the ESF EARTHTIME-EU Programme  
is for five years from June 2010 to May 2015.
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Scientifi c Background

Research fi eld
this eSF research Networking Programme 
aims to bring together european and 
pan-european specialists to develop 
and improve the Geological time 
Scale. Knowledge and understanding of 
detailed ages and durations of events, 
and, therefore, rates of processes, are 
the fundamental basis for earth System 
Science in general. in addition, they are 
crucial for tackling current challenges such 
as driving forces and feedbacks at the 
global scale and understanding abrupt or 
extreme changes in the earth System in 
particular.

Scientifi c context
the need for much improved knowledge 
of the durations and ages of climatic 
and geological events, such as the 
Palaeocene-eocene thermal maximum 
(~55 million years ago), has become urgent 
within the earth Science and climate 
modelling communities. the exact dating 
and timing of fl uxes into and out of the 
marine carbon reservoir can differentiate 
between competing hypotheses of climatic 

change. highly detailed reconstructions of 
earth history allow us to assess whether 
past climatic change can be used as an 
analogue for the current and future change 
of ocean acidifi cation and climate. the 
earthtime project, together with this 
rNP, is an international effort with the goal 
to further this quest for a well calibrated 
and stable time scale that will allow more 
precise dating of rock layers and minerals 
(see Figure 1).

radio isotopic dating methods have a 
small but signifi cant error that hinders our 
ability to assess geologically short-lived 
climate events. 

For instance, the most widely used 
method for the Cenozoic era is 40ar/39ar, 
which has an (from Kuiper et al., 2008, 
Science) error of up to 2.5% and few tie 
points of known age (see Figure 2). Yet, 
over the last two decades much progress 
has been made in exploiting the imprint of 
earth’s orbital variations in palaeoclimatic 
records. this has dramatically increased 
the potential age resolution of approaches 
like cycle counting and pattern matching, to 
less than 40,000 years throughout much of 

Figure 1. relationship 
between the worldwide 
earthtime initiative, the 
FP7 itN GtSnext, this 
research Networking 
Programme and external 
contributors and users.
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relationships are often the key to causality 
arguments in earth Sciences, for example 
between environmental and biological 
change during mass extinction events. the 
Geological time Scale (GtS) is instrumental 
for the quantifi cation of geological time. 
however, published time scales are 
commonly based upon a limited number 
of geochronological tie-points of variable 
quality, and derivative age models that are 
of different and widely disparate quality. 
the accuracy and resolution of such 
time scales are also variable, generally 
in the order of 1 to 0.5% at best. Large 
uncertainties, of the order of several 
millions of years, still exist in our estimates 
for the age and duration of key geological 
intervals. the integration of revised 
numerical ages with key stratigraphic 
information requires a concerted and 
coordinated approach at the european 
level to tackle these important research 
questions, and we thus seek a broad 
collaborative effort through workshops, 
outreach and scientifi c exchange activities.

Figure  2. astronomically calibrated Fish Canyon tuff Standard age. the 40ar/39ar ages of the ash layers are 
intercalibrated with astronomically dated sediments (from Kuiper et al., 2008, Science).

Cenozoic time (the past ~66 million years, 
Pälike and hilgen, 2008, see Figure 3).

unfortunately, there have been a number 
of inconsistencies and discrepancies 
between ages and durations derived 
from radio isotopic and astronomical 
dating. What is now needed is a more 
systematic and coordinated approach to 
provide a detailed intercalibration of radio 
isotopic clocks (u-Pb, ar-ar methods), the 
rock standards that are used for these 
methods, and geological tie-points with 
astronomical ages. at the same time, 
Cenozoic palaeoclimatic compilations 
need to be improved by closing existing 
gaps, verifying data from single sites, and 
supplementing the database of magneto- 
and biostratigraphy in order to improve the 
accuracy of existing age calibrations.

For all earth Science applications time 
is a fundamental parameter, essential for 
the integration of disparate datasets, for 
unravelling cause and effect relationships 
(not only in the climate context), and for 
the quantifi cation of rates and durations 
of geological processes. temporal 
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Objectives and envisaged 
achievements 
the principal scientifi c objective of the 
network is to link the much improved 
numerical calibration of the GtS that 
comes out of the numerical dating part 
of the programme to other stratigraphic 
disciplines (bio-, magneto-, chemo-, and 
cyclostratigraphy) in order to arrive at a fully 
integrated GtS for the last 100 million years 
(see Figure 4). 

Such a time scale, with its stratigraphic 
underpinning, underlies all fi elds in the 
earth Sciences. the broader stratigraphic 
community that will work on the integration 
can also directly start to apply the new time 
scale. thus biostratigraphers can have a 
much more precise look at evolution and 
the infl uence of environmental changes, 
magnetostratigraphers are interested in 
reversal history and frequency, sequence 

stratigraphers in the potential link to 
eccentricity, cyclostratigraphers at the 
possible orbital control on sequence 
stratigraphy and long period hyperthermals 
and ocean anoxic events, astronomers are 
eager to fi nd out about the expression of 
the chaotic behaviour of the Solar System. 
to achieve both objectives, earthtime-eu 
will bring together acknowledged 
expertise in all subdisciplines of time 
scale calibration techniques found within 
the european earth Science community, 
with a strong cross-disciplinary character 
including astronomers, the radio isotopic 
dating community, the wider stratigraphic 
community as well as climate scientists, 

Objectives and Activities

Figure 3. existing gaps of Cenozoic age calibration, 
superimposed on a global record of a deep sea 
temperature and ice-volume proxy (from Pälike and 
hilgen, 2008, Nature Geoscience 1).
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industry and the integrated Ocean Drilling 
Program (iODP) and similar initiatives. 
this european-centred effort (http://
earthtime-eu.eu), which will be closely 
linked to a broader international initiative, 
earthtime (www.earth-time.org), focuses 
on (1) the integration and intercalibration 
of these techniques in order to exploit 
both their strengths and to address 
their weaknesses and, specifically, (2) a 
major effort to intercalibrate different bio-, 
magneto- and cyclostratigraphic efforts 
under a strategic umbrella. increased 
communication and cooperation between 
the different communities will result in a 
fundamental change in the approach earth 
scientists take in quantifying geological 
time. the achievements are planned to 
be supported through several different 
strands:
•	Training	of	a	new	generation	of	PhDs	

and postdocs is envisaged within the 
framework of a marie Curie itN (FP7-

PeOPLe-2007-1-1-itN, GtSnext)
•	A	networking	component	of	stratigraphers	

is envisaged under this rNP, involving 
principal investigators, collaborators and 
the PhD and postdoc cohort, all from 
the wider science community. this will 
provide integration and synthesis of the 
results from (1), and result in applications 
such as better understanding of climatic 
changes for the past and future. this 
proposed effort will be made wholly in 
concert with the continuously ongoing 
work by the international Commission 
on Stratigraphy, within the international 
union of Geological Sciences (iuGS/iCS) 
to improve the GtS.

Supported by these programmes, 
geochronologists will be capable of 
applying and evaluating the various state-
of-the-art dating techniques for the first 
time.
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Expected breakthroughs  
of EARTHTIME-EU
•	Exchange	of	expertise,	multidisciplinary	

training, and teaching for the next 
generation of young multidisciplinary 
geochronologists with established 
laboratories and key researchers in a  
pan-european context.

•	Strengthening	the	ties	between	
researchers across europe (particularly 
new eu member countries) as 
stratigraphic data from eastern european 
and circum-mediterranean countries will 
be indispensable to reach the formulated 
targets.

•	Development	of	extensive	outreach	
activities encompassing the direct 
network-specific topics as well as 
highlighting the direct application of this 
science to societal challenges, including 
climatic change on different time scales. 
Outreach will be achieved through 
development of teaching materials 
(‘e-learning’), workshops, summer 
schools, production of displays and 
exhibits, and through a dedicated website, 
hosted at http://earthtime-eu.eu.

•	Development	of	an	integrated	
stratigraphic database that incorporates 
and converts between different 
astronomically and radio isotopically 
derived ages and age models.

•	An	accurate	and	precise	intercalibration	of	
the improved numerical dating techniques 
in the context of stratigraphic data.

•	Significant	progress	towards	an	integrated	
(astronomically-tuned and radio 
isotopically calibrated) Geological time 
Scale (GtS) over the last 100 million years, 
in concert with GtSnext and earthtime.

•	A	time	scale	which	is	robust	and	stable,	
and which will be employed by academia 
and industry because the proliferation 
of new time scales will essentially be 
avoided.

•	Increased	appreciation	of	the	potential	for	
highly resolved time scales in addressing 
outstanding issues in earth System 
science.

•	An	improved	understanding	of	Earth	
history through the application of this 
time scale by gaining new insights into 
key geological processes, including 
climate change, catastrophic impacts and 
volcanic hazards.

Several dedicated activities for the 
european earthtime initiative are 
envisaged. all activities will follow an open 
call, either for participation of individual 
scientists or for proposing dedicated 
workshop themes, and will be operated 
through the earthtime-eu Steering 
Committee. industry involvement and input 
is sought where possible. 

Steering Committee meetings
the earthtime-eu Steering Committee 
will discuss overall strategy, organise 
open calls for workshops, meetings and 
outreach activities, and provide interaction 
between members on scientific grounds. 
the Steering Committee will assess crucial 
targets and milestones each year. the first 
kick-off meeting took place in Strasbourg 
on 1 June 2010.

Science workshops and summer 
schools
One of the main pillars of the research 
Networking Programme will be a series 
of dedicated workshops and schools 
that bring together the earthtime-eu 
science community, including researchers, 
students and postdocs. 

Figure 4. Outcrop expression of cyclical rock 
deposits, the timing of which is controlled by earth’s 
orbital variations around the Sun (from Kuiper et al., 
Science 2008).
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the first earthtime-eu scientific 
meeting is planned in Barcelona, Spain, in 
February 2011. in this meeting, scientists 
will map out new strategies and state-
of-the art techniques in the fields of 
astrochronology, marine biostratigraphy, 
radio isotopic dating and regional 
correlation.

Later, several open-call workshops and 
one Summer School (15-20 participants 
each) during the first two years of the 
programme are envisaged. two of the 
yearly workshops will be under a theme 
agreed by the Steering Committee, with an 
open call for participation. these themes 
will fall under the four main strands of 
GtSnext effort (confirming the Neogene; 
calibrating the Palaeogene; exploring the 
Cretaceous; and fundamental aspects 
of timescale calibration tools) and will be 
significantly broadened with expected 
participation from the cyclostratigraphy, 
radio isotopic dating and stratigraphic 
disciplines, closely aligned to the marie 
Curie GtSnext initiative, but with wider and 
open participation of stratigraphers. the 
other two workshops will follow open calls 
for more specific aspects of the GtS and 
its application. examples could include: 
integrated and revised chronologies 
for the eocene/Oligocene greenhouse 
to ice-house transition; rates of change 
across the Palaeocene eocene thermal 
maximum, etc. the Steering Committee 
will administer open calls for topical and 
cutting edge workshops that contribute to 
the earthtime-eu initiative. each year (for 
five years) there will be a call for a Summer 
School geared towards current PhD 
students, and taught by earthtime-eu 
researchers, that focuses on a specific 
technique of time scale development. this 
activity will link with outreach activities 
(developing teaching material and providing 
e-learning web material such as recorded 
lecture webcasts).

ESF Research Conference
One of the key targets of the rNP for its 
final year will be the organisation of a 
larger (~120 participants over three days) 
eSF research Conference, synthesising 
the scientific objectives, producing a 
contribution for the next update of The 
Geological Time Scale publication (together 
with the iCS), as well as formulating a 
strategy to continue the earthtime-eu 
initiative through further initiatives, and/or 
participation in other funding mechanisms. 
this Conference will focus on the major 
achievements of the earthtime-eu and 
GtSnext initiative.

Grants for short visits and  
exchange grants
a different pillar for the rNP will be 
provided by open calls for short visits 
(1-2 weeks) and exchange grants 
(2 weeks to 6 months) between european 
laboratories, ideally targeted at early career 
researchers and PhD students. these 
activities will provide crucial capacity 
building and knowledge exchange in 
the overall earthtime-eu effort. Open 
calls will be formulated by the Steering 
Committee, and selected candidates of 
these travel grants will be expected to 
contribute to outreach and publication 
activities, as well as providing a report of 
scientific achievements (milestones).

Database development,  
maintenance and hosting
a major legacy of the network will be 
a web-enabled portal that integrates 
all new stratigraphic and radio isotopic 
ages and age models developed through 
the network, including facilities for easy 
access, conversion and integration with 
partner databases and their interfaces, for 
which joint standards have to be defined. 
Such a database will be a lasting tool for 
academia as well as industrial applications 
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in the earth Science community. the 
development, set-up, maintenance, data-
quality assurance and archiving of a portal, 
which will be linked to the earthtime-eu 
and earthtime dedicated websites are 
envisaged. rather than duplicating efforts, 
this database will be a working document 
of the community and closely link with 
existing databases (such as the uS 
ChrONOS initiative, the integrated Ocean 
Drilling Program databases initiative SeDiS, 
PaLeOStrat, WDC-mare PaNGaea, 
as well as the iCS website that hosts the 
current GtS2004 ages). 

Publicity, dedicated website  
and outreach
all of the above activities will be closely 
coupled with a strong outreach activity.  
a dedicated website (http://earthtime-eu.eu) 
will host the exchange of scientific 
achievements.

eSF research Networking Programmes 
are principally funded by the eSF member 
Organisations on an à la carte basis. 
earthtime-eu is supported by:
•	Fonds	zur	Förderung	der	

wissenschaftlichen Forschung  
in Österreich (FWF)
Austrian Science Fund, austria

•	Научни изследвания
National Science Fund of Bulgaria, 
Bulgaria

•	Det	Frie	Forskningsråd	–	Natur	og	
Univers (FNU)
The Danish Council for Independent 
Research - Natural Sciences, Denmark

•	Deutsche	Forschungsgemeinschaft	
(DFG)
German Research Foundation, Germany

•	Consiglio	Nazionale	delle	Ricerche	
(CNR)
National Research Council, italy

•	Nederlandse	Organisatie	voor	
Wetenschappelijk Onderzoek (NWO)
Netherlands Organisation for Scientific 
Research, the Netherlands

•	Norges	Forskningsråd
Research Council of Norway, Norway

•	Consiliul	National	al	Cercetarii	
Stiintifice din Invatamantul Superior 
(CNCSIS)
National University Research Council, 
romania

•	Ministerio	de	Cíencía	e	Innovación	
(MICINN)
Ministry of Science and Innovation, Spain

•	Vetenskapsrådet	(VR)	
Swedish Research Council, Sweden

•	Schweizerischer	Nationalfonds	(SNF)
Swiss National Science Foundation, 
Switzerland

•	Natural	Environment	Research	Council	
(NERC), united Kingdom

Funding
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EARTHTIME-EU Steering Committee 

•	Dr	Heiko	Pälike (Chair)
School of Ocean and earth Science, 
university of Southampton,  
Southampton	•	United	Kingdom	
email: heiko@noc.soton.ac.uk

•	Professor	Jan	Backman
Department of Geological Sciences, 
Stockholm university,  
Stockholm	•	Sweden	
email: backman@geo.su.se

•	Professor	Sorin	Filipescu
Department of Geology,  
“Babes Bolyai” university of Cluj-Napoca, 
Cluj-Napoca	•	Romania	
email: sorin.filipescu@ubbcluj.ro

•	Dr	Miguel	Garcés
Group of Geodynamcis and Basin 
analysis, Faculty of Geology,  
university of Barcelona,  
Barcelona	•	Spain
email: mgarces@ub.edu

•	Professor	Felix	M.Gradstein
Geology museum, university of Oslo, 
Blindern,	Oslo	•	Norway
email: f.m.gradstein@nhm.uio.no

•	Professor	Klaus	Mezger
institut für Geologie, universität Bern, 
Bern	•	Switzerland 
email: klaus.mezger@geo.unibe.ch 

•	Professor	Urs	Schaltegger
Section des Sciences de la terre  
et de l’environnement, université  
de	Genève,	Genève	•	Switzerland
email: urs.schaltegger@unige.ch

•	Professor	Mario	Sprovieri
istituto per l’ambiente marino Costiero 
(IAMC),	Naples	•	Italy
email: mario.sprovieri@iamc.cnr.it

•	Dr	Kristalina	Stoykova
Department of Paleontology,  
Stratigraphy and Sedimentology, 
Geological institute, Bulgarian academy 
of	Sciences,	Sofia	•	Bulgaria
email: stoykova@geology.bas.bg

•	Dr	Michael	Storey
Department of environmental,  
Social and Spatial Change, roskilde 
University,	Roskilde	•	Denmark	
email: storey@ruc.dk

•	Professor	Michael	Wagreich
Department of Geodynamics  
and Sedimentology, Center for earth 
Sciences, university of Vienna,  
Vienna	•	Austria
email: michael.wagreich@univie.ac.at

•	Dr	Jan	Wijbrans
argon Laserprobe Laboratory,  
Petrology Department, Faculty of 
earth and Life Sciences, Vu university, 
Amsterdam	•	The	Netherlands
email: jan.wijbrans@falw.vu.nl

ESF Liaison
Dr Paola Campus
Science
Ms	Céline	Seewald
Administration

Life, earth, environment and Polar 
Sciences unit
european Science Foundation
1 quai Lezay-marnésia
BP	90015	•	67080	Strasbourg	cedex
France
tel: +33 (0)3 88 76 71 58
Fax: +33 (0)3 88 37 05 32
email: cseewald@esf.org

For the latest information on this research 
Networking Programme consult the 
earthtime-eu websites:
http://earthtime-eu.eu 
www.esf.org/earthtime-eu
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the european Science Foundation (eSF) 
was established in 1974 to provide a common 
platform for its member Organisations to advance 
european research collaboration and explore 
new directions for research. it is an independent 
organisation, owned by 78 member Organisations, 
which are research funding organisations and 
research performing organisations, academies and 
learned societies from 30 countries. eSF promotes 
collaboration in research itself, in funding of research 
and in science policy activities at the european level.

European Science Foundation
www.esf.org
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Cover picture:
monte Conero, south-east of ancona, italy. 
Cyclical succession of marine sedimentary rocks, 
deposited over several million years during the 
miocene. Note the extension of bundled rock strata 
into the mediterranean. each rock layer encompasses 
about 20-100 thousand years. Successions such 
as this allow the intercalibration of stratigraphic and 
dating methods to improve the geological time scale. 
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