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A CORE PROJECT OF
THE INTERNATIONAL
GEOSPH ERE-BIOSPHERE

PAST GLOBAL CH ES PROGRAMME IGBP

EI
ANG

hle\ /s of the lntmlionol FqleoscienceC,ommunlty
Volume 4 Number 3 - Norrembrr 1996

INTERNATIONAT GEOOGRAPHICAI. UNION

Professor Bruno Messerli, Director of PAGES qnd
member of the Scientific Steering Committee hqs
been elected President- of the lnteinqtionol Geogro-
phicol Union for the next three yeqrs.

PAGES emerqed in the context of o pqleo-communitv
troditionollv"divided olonq coninientol-terrestriq[,
morine ond'polor lines, os *äll ot in other wqys re-
flectino the'brood ronoe of speciolismi ond en-
viron#entol orchives eirploy"d.Thus, one oI the
most imoortont initiol octivities of PAGES hqs been
the devälopment of o coherent scientific plon thot
brought toiether the morine, terrestriql ond polor
reseorch communities.

One of the most vitol roles of PAGES so for hqs'
been to set reseorch -ogendo.s ond therebi, shift,
sometimes even tronsform, the perceptions ond
oriorities of the scientific communitv with whom it
*otkr. This orocess beqon with the'first stotements
obout Prioriti", ond Tr.me Streonrs qnd hos con -

tinued, reinforced by eoch successive PAGES
oublicotion. ln this wov. PAGES hos token the leqd
in ochievino the first trle inteorotion of the reseqrch
ogendos oT terrestriol, moriXe ond polor poleo-
scientists.

At the core of the scientific community *hose in-
terests focus on the environmentol record of the lost
200,000 or 2000 yeqrs ore o wide voriety of re-
seqrchers who might be broodly regorded os
'Quoternorv Scientiits'. Creotino *ithin "thqt wider
field o ,"/i", of criteriq ond Foci thqt reflect the
P,AGES ooendo. ond seeino the ooendo so defined
become iXcreosingly r-ucogn"ir"d on"d 

"^pli.itly 
refer-

red to in the mission stotements ond reseorch prior-
ities of both notionol ond internotionql fundincr
ooencies. is one of the mqior ochievements o-f
pÄOfS. 'B"rrond the oroup of 'scientists who mioht
feel reosonäbly comfärtoÜ|" ,nd"r" the 'bqnner'"of
Quoternory reieorch, qre o vost ronge of environ-
mentol scientists of qlmost every kind whose re-

seorch orientotion hqs qlso been chonged by
PAGES, especiolly through the recoqnition given by
funding councils'to th; vqlue oF itr 

"äerginilYrreseorcn ogenqo.

By the end of this yeor, the PAGES Stofus Report
qird lmplementqtion'Pton will hque buun .ompldted,
for subieouent oublicotion bv IGBP. lt is oerhqps o
oood time to toke stock ond'to invife feeJbqck'qnd
äomment. This is oll the more importont since by
now, more ond more of PAGES Sc'ience is 'bottom-
up'. driven bv the reolizotion omono fellow
,"r"or.h"r, thot'odoption of on opproo.h, äefinition
of o oroblem ond occeptonce of' q set of criterio
consistent with PAGES färmulqtions mqy improve the
chqnce both of funding qnd of full recognition, for
the results obtqined, 

-qs 
contributions 

-to 
Globql

Chonge Reseorch.

The Toble provides on uodqted summorv of the
vorious PAGES Foci, Activiiies ond Tqsks. Tlie extent
to which eoch of these hos been ochieved, or even
orticuloted, vories greotly. ln oll cqses, PAGES
shqres the reseqrch äg"nJo with o wide'ronge of
sc ientists.

You ore hereby invited to conlqct us with ony ideos
you moy hove for odvoncing our work.

Any suggestions should not necessorily be limited to
the scheme outlined, since there ore other moior
themes of potentiol relevonce to PAGES not even
listed. One exomple is the history of lond- qnd seq-
level chonoe. Ä Workshoo räport lqter in the
Newsletter identifies on" or"'o of involvement in this
theme, but it is potentiolly o much wider concern. At
the some time, other groups ore coordinotinq moior
reseorch efforis in this" onä other fiuldr. Whäre con
PAGES best focus its efforts?

As well os invitino inout from the full ronoe of
interested scientisti, *" olro propose, in Yuture
Newsletters, to recognise the extent to which PAGES
hqs moved from oqendo settinq to imolementqtion.
We shqll do this bir includino "roru comorehensive
occounts of the scientific ä.hi"u"r"ni, of the
ohgoing Activities. The first issue of '1992 will focus
on the PEP Trqnsects. Look forword to o bumper,
new-style Newsletter eorly in the New Yäor.



Meonwhile. it is importont to note some of the kev developments in our understondinq of Globol Chonoe thot
hove come'qbout lärgely through the octivities of the PAöES reseorch community bräd! defined.
These ore set out in ilre'stolemänts thot follow:

l. Climote voriobilitv ot both o reoionol ond
o globol ,.o1"' hor, even üithin the
bouädo- conditions prevoilinq durinq the
Lote-Holäcene, been'significätly gäoter
thon hos been recorded during the short,
recent oeriod for which instrumentol
records äf climqte voriotion exist. This is
conclusivelv demonstroted bv recent
reseorch, i's of cruciol signifiJonce for
predictini future climqte choige ond is not
recoonized in the recent IPCC Report. Anv
futuä onthrooooenic forcinq'will bä,

suoerimoos"d' o"n qnd intärqct with
unlerl',,rino. noturol voriotions of oreoter
orplit.ld""fhon hos been postuloted."

On the timescole of the whole Holocene
oeriod. the omplitude ond brooder
änviroÄmentol implicotigns of noturol
climote voriobility. especiolly in lower
lotitudes, hqve 6een 

'*ell 
6eyond the

extremes exoerienced in recenl times ond
of o moonitlde well bevond the ronoe of
odoptbtiän of current 6rton sociof ond
economic systems in mony regions.

Climote vor:iobilitv involves chqnoes on
oll timescqler; ,rdäen, ropid chongäs moy
be of o mognitude comporoble to, or in
excess of those plotted os lonqer term
fluctuqtions in meoh volues. Moröver the
elfects of such voriotions on the chonging
incidence of extreme events is often
underestimoted by simple, temporolly
smoothed reconstructions o[ meqn volues.

On the timescqle of the Lote-Quoternory,
sudden, mojor climote shifts, some of on
omolitude close to thot morkinq the
difd.r.n.. between Holocene qnJ Lost
Glociol Moximum conditions,hove tqken
ploce ropidly ond frequently. They
involve non-lineor responses to the trqns-

gression of systems thresholds ond ore
both slobol in their extent ond hishly
regioXolly differentioted in t[eir
expression. These discoveries imolv thot
we connot exclude the possibilitv thot
future climote chonge will 'involve 6qrolly
dromqtic 'surprises'.

5. The omplitude of temoeroture chonoe
between ih" Holo.une 'optimum' ond tXu
Lost Glociol Moximum in Tropicol lotitudes
remoins controversiol. Recent studies of
both terrestriol orchives ond indicqtors of
seq-surfoce temperoture, suggest thot this
chonge wqs müch greoter thon previously
envis'ioned. lf thi; is correct,' it woulä
chonqe siqnificontlv our understqndinq of
the öuoleä climotä - oceon dvnomic! of
the LGM, with importont impli'cotions for
our understonding of the climqte system.

6. The role of poleodoto in model vqlidotion
is increosing os dotq quolity ond globol
coverqge increose qnd modelers come to
recoqnise the need to test simulqtions
unde"r boundqry conditions beyond the
ronqe of r."."nf climote voriqtion. Model
expäriments ore olso being corried out to
simulqte trqnsient responses thot qre
consistent with the well documented
chonges in the eorth system in the Lqte
Quoternory.

7. The extent to which records of qreenhouse
gos concentrotions qnd r'f poleo-
temperoture preserved in polor ice' cores
closäly porolläl eoch other'lends empiricol
support to the inferred link beiween
increosinq qreenhouse oqs concentrqtions
ond qlob"ol"worminq. tlouoh the noture
ond iiring of thJ'linkog"e, especiolly
between CO2 ond temperoture chonge,
requires further, more detoiled
investigotion.

2.

3.

4.



FOCUS I

FOCUS il

PA@ES PRoJECT oRGANrzATroN

Globol Poleoclimote ond Environmentol Voriobility
PANASH -'Poleoclimotes of the Northern ond Southern Hemispheres

Activify l: PEP - l; The Americos Tronsect
A*ivitv 2: PEP 

?"i:'i:'pö:'"' 
Tronsect

Iosk 2 - HIPP

Activity 3: PEP - 3, 4f.-- E1-op:on Tronsect
fosk I - IDEAL
Tosk 2 - Poleomonsoon (w/lNAUAl

Activify 4: The Oceons
Tosk3-IMAGES(w/SCOR)

Activity 5: PAGES-CLIVAR lnreroctions
tqsk I - ARTS

Poleoclimote ond Environmentol Voriobility in Polor Regions

Activity l: Arctic jrogro1nrg:__
Icrsk I - CAPE

Josk 2 - NAD
rosk 3 - GISP2/GRIP
losk 4 - ICAPP

Acrivity 2: Antorctic Progromme (w/SCAR)- -#l[ä#frr^
Tqsk 3 - ANTIME

FOCUS lll Humon lnteroctions in Post Environmentol Chonges

Activity l: Humon lmpocts on Fluviol Systems
Activity 2: Humqn lmpocts on Terrestriol Ecosystems

FOCUS lV Climote System Sensitivity ond Modelling

Acfivitv I : climote Fo*i? 
üi*::11ff5.", (w/rNauA)

Tosk 2 - Solor lnfluences
T<rsk 3 - Greenhouse Goses ond Aerosol lnfluences
Tosk 4 - Abrupt Climote Chonge ond lnternol Climote System Dynomics

Acfivity 2: Climote Model - Doto lntercomporisons
Tosk t - PMIP
Tosk 2- PMAP 

(:.Ttrlnre./^^rÄi{rBiome 6000 lw / GCTE/DIS/GAIM)

FOCUS V Cross - Proiecf Anolyticol ond lnterprefive Activifies

Acfivity I : Chronologicol Advonces
Activitlr 2: Developmlnt of New Proxies' iosk I - lsotope Colibrotion Study

Tcrsk 2 - Continentol Drilling for Poleoclimote Records
Acfivity 3: lnternotionol Poleo-Dotä System {w7WOC - Poleoclimote)
Acfiviry 4: REDIE (vSTART/lAl)



ACRONYMS

BDP - Boikol Drilling Proiect

HIPP - Himloyon lnterdisciplinory Poleoclimote Proiect

IDEA - lnternotionol Decode of Eost Africon Lokes

IMAGES - lnternotionol Morine Globol Chonge Studies

SCOR - Scientific Committee on Oceon Reseorch .
CLIVAR - Climote Voriobility ond Predictobility

ARTS - Annuol Records of Tropicol Systems

CAPE - CircumArctic Polor Environments

NAD - Nonsen Arctic Drilling Proiect

GISP2 - Greenlond lce Sheet Proiect. Two

GRIP - Greenlond lce Core Proiect

ICAPP - lnternotionol Circum-Arctic Poleoclimote Progrom

SCAR - Scientific Committee on Antorcfic Reseorch

PICE - Poleoenvironments for lce Cores

ITASF - lnternotionql Trons-Antorctic Scientific Expedition

AI\TIME = Antorctic lee trrlorgin Evolwion-

PMIP - Poleoclimote Modelling lntercomporison Proiecf '

PMAP - Poleoenvionmentol Multiproxy Anolysis ond Mopping Proiect

GCTE - Globol Chonge ond Terrestriol Ecosystems

DIS - Doto ond lnformotion System

GAIM - Globol Anolysis, lnterpretotion ond Modelling

\VDC -.World Doto Center

REDIE - Regionol, Educotionol ond lnfrostructure Efforts

START - System for Anolysis, Reseorch ond Troining

lAl - lnterÄmericon lnstitute for Globol Chonge Reseorch



A Workshop'on Glociers, lce Sheets, ond Seo
level, sponsored' by SCAR, IASC, IGBP/PAGES,
lCSl, ond WCRP met in Fioerlond, Norwoy, on 21-22
June, 1 996.
Its principol recommendotions were qs follows.

'1. SCAR, IASC, ond lCSl should estqblish o ioint
Grouo of Soeciolists or Workino Group to
consiäer ice'ond seq level in iheir qlobol
osoects. The Grouo should be closelv link"ed to
thä relevont projrom of wCRP änd IGBP,
especiolly PAGES.

2. An internotionol, interdisciplinory conference on
ice qnd seq level with o porticulor emphosis on
interoctions with the oceonogrqphic, solid-eqrth-
geophysics ond onthropogenic- chonge
äorrnuniti"s concerned with äo-leuel choni"
should be convened within the next 2 or 3 yeors.

Port of the context for the recommendotions mode qt
the Workshop wos the reolizotion thot the ice sheets
of the world' hove underqone consideroble chonqe
over oeolooic time. Seveäl mechonisms in the iä-
sheet/lithoiohere svstem. notoblv qlocio-isostotic
odiusiments'ond thJ effect of teÄoe"roture on the
visiosity o[ the ice in the deeper loyers, hove long
resoonie times. lt is likelv thqt the ice sheets ore
still reoctino to the oloJiol-interqlqciql tronsition
between 20ö00 qnd lö,000 y.orr-ogo. lf there hos
been o siqnificont ice-sheet contribution to the recent
seo-level ähong", it is not cleor whether it is o long-
term responr"" tä thu glqciol/interglociol tronsitio-n
or o short-term responJe to, for exomple, chonging
occumulotion or dischqrqe rotes in the lqst centurv.
Thus it is necessory to ionsider the history of po'tt
ice-sheet chonoes in order to interoret the oresent
chqnqes ond p"redict those of the futüre. Furthärmore,
the päleorecoi"d contqined in ice cores enqbles us to
bettbr understond the relotionship between
occumulotion rote, which is seo-level reloted, ond
climqte.

Severol of the specific recommendotions mode in the
Workshop report stress the historicol time dimen-
sion, notobly the following:

. Develoo o oeooroohicollv extensive oroorom of
rhollow .oino-fol studvino chonoes' in"surfqce
moss bolonc""ond the q'eo;hemistö of the neqr-
surfoce snow over the iost few ceÄturies both in
Antqrctico (the ITASE piogrom) qnd in the Arctic.

r Use ice-core records from well-selected sites in
both the Northern ond Southern Hemispheres

o) to provide evidence of the size ond extent of
olociers in the post .l50 

Kvr:
5) to study the'relotionship 

'but*een 
post glocier

moss bolonce ond post temperotures,
c) to evoluote receÄt onthropogenic influences by
comporison with noturol voriotions in the post;
d) tö provide for inter-hemispheric comporisons,

e) to seorch for informotion qbout the extent of
ice during the lost inlerglociol.

. Estoblish the record of Pleistocäne ond,
porticulorly, Holocene chonges in the extent of
the ice sheets bv mokinq extensive oeolooicol
meosurements, toth teirestriol onJ mo"rine,
oround the perimeter of the ice sheet.

. Develop ond refine models of ice-sheet ond ice -

shelf dvnomics qnd their responses to feosible
chonge't in otmospheric ond oceqnic forcing.

Thie obove hqs been compiled from o report by
Charles Bentley,
Universily of Wisconsin,
Modison Wl, USA

The plon to convene the f irst " lnter-
hemispheric'Pqleoclimqtes of the Americqs" meetinq
is toking shope. The meeting will be held in Meridol
Venezuelo, Morch 1998. The following topics, to be
orgonizei by coordinotors, will 5" liscussed:
Modern Climote Voriqbility, El Nifro/Southern
Oscillqtion, Lost 2000 Yeqrs Climote Voriobility,
Mid Holocene Climqte Optimum/Neoqlociol, Lote-
Glqciql Climqte Voriqbility, Lost'Glociäl Moximum.
Coordinqtors of eqch topic session will provide q
stote-oF+he-ort irüerhemiipheric synopsis, which- is
followed by specific comporotive preientotions from
the morine ond terrestriol reolm, oddressing
interhemispheric linkoqes. Presentqtions will b;
published subsequently In o book.

The sponish tronslotion of the revised PAGES-
PANASH ond PEP I portion of the PAGES 95-l report
will go to press shortly. lt will olso include 'the

updoted site inventory of the Lotin Americon Pollen
Dotobqse, ovoilqble olso on the World Wide Web:
( http: //www. n gdc. nooo. gov / poleo / pq leo/htm l),
ond previously published os o Poleoclimotology
Publicqtion Series Report No. 4, 1996, lV. Morkgrof,
L. Anderson, J. Keltner, E. Grimm "The Lotin
Americon Pollen Dotobose Site lnventory", World
Dotq Center-A for Poleoclimotoloov. NOAA Pqleo-
climotology Progrom, Boulder, Cälärqdo, 80303).
The sponish PANASH/PEP I issue will be widely
distributed to the Lotin Americqn community using
the PAGES moiling list ond upon request tö Verä
Morkgrot.

This brief stotement seryes qs q 'troiler' for the full
report from PEP I in the next Newsletter which will
olio summorise Continentol Drillino Efforts ond o
wide ronge of Reseorch qnd Wo;kshop Activities
linked to PEP t.

From reoort bv
Dr Verä Morligrof,
PEP I Leqder, /NSIAAR,
lJniversity of Colorodo,
USA



PUBTISHED WORKSHOP REPORTS:

93-t
High Resolution Record of Post Climoie from Monsoon
As'ro: The lost 2000 Yeors ond Beyond. Edited by:
Roymond Brodley; September 1993
93-2
An lnternotionol Decode for the Eost Africon Lokes(IDEAL).
Edited by: Thomos C. Johnson; July 1993
94.1
Reseorch Protocols for PALE (Poleoclimotes of Arctic Lokes
ond Estuor:ies). lssued by: PALE Steering Commitiee; June
r 993
94-2
INOUA/PAGES workshop, Poleomonsoons in Africo ond
Surrounding Oceqns: The lost 2000 Yeors.Edited by:
Stefon Kroepelin
1994
PAGES-START Workshop, Post Globol Chonges in Africo.
Edited by: Eric Onyongo Ododo
94-3
lnternotionol Morine Globol Chonge Study (IMAGES)
Science ond lmplementotion Plon. lssued by: IMAGES
Plonning Committee
95-t
THE PANASH Project, Poleoclimotes of the Northern ond
Southern Hemispheres. Edited by: PANASIi Leoders
95-2
GLOBAL PALEOENVIRONMENTAL DATA, A report from
lhe workshop sponsored by Post Globol Chonges
(PAGES). Edited by: D.M. Anderson; Orgonized by:J.T.
Overpeck ond J. Pilcher
96-1
Himoloyon lnterdisciplinory Poleoclimote Proiect - Science
ond lmplementotion Plon. Edited by: C.P. Woke ond P.A.
Moyewsky

96-2
Lond Use ond Climote lmpocts on Fluviol Systems during
the Period of Agricolture. Edited by: Robert J. Wosson
96-3
Climote Effects of Explosive Volconism. Edited by J. Beget
et ol.
96-4
Conlinentol drilling for poleoclimoie records. Edited by:
Steven M. Colmon
1996
GNIP Globol Network for lsotopes in Precipitoiion. Edited
by: U. Schoilerer
1996
The PAGES/CLIVAR lntersection. Providing the
poleoclimotic perspective needed to understond climote
voriobility ond predictobility. Co-orgonized ond Edited by:
J.-C. Duplessy ond J. Overpeck

AII ihe obove ore ovoiloble on request from the Core
Proiect Office

Newsletter Editor: Frsnk Oldfield

PAGES CAIENDAR

(* Open meetings. Al[ intersted scientists ore invited to ottend)

*Jonuory 3 - 7,1992: "Desert morgin chonges in Africo since i35ko; implicotions for woter, corbon ond monkind"..University
of Nouokchott, Mouritonio. eontoct l"{. Foure (FAX: (33) 4 91 41 38 79; E-MAIL: foure@riou.univ-mrs.fr).

*Jonuory l3 - 14, l99Z: Holocene Miniconfierence in Lomont, Polisodes NY on'Modes ond Mechonisms of Holocene Climote
Voriobility'. Contoct Peter de Menocol, E-MAIL: peter@lomont.columbio.edu.

Jonuory 11 - 22, l99Z: Workshop on "Continentql Signols of Poleomonsoon Dynomics in Africq: lnterhemispheric
'perspecrives". 

Siwq Oosis,'Egypt. Contoct: S. Kroepelin (FAX: (49) 30.841 00363; E-MAIL: skroe@zedot.fu-berlin.de).

Lote Februory 1997: PAGES workshop on "Deriving Hydro-meteorologicol Porometers from High Resolulion lsotope Records"
Bern,'switzerlond. Contoct: U.Schotterer (FAX: ( l) 3l 312 31 68; E-MAIL: uschotterer@pogeigbp.unibe.ch)

* Morch 5 - lO, Europeon Reseorch Conference on "Glociol-lnterglociol Seo-level Chonges in Four Dimensions: Evidence of
seo-level ond of linked Environmentol Chonges ot the Lond Oceon lnlerfo"i", Blorney, lrelond.
Contoct: J Hendkovic (FAX: (33) 3 88 36 $ AZ; E-MAIL: euresco@esf.org.fr

* April 4 - 8, 1997: Circum Arctic Poleoenvironments (CAPE) Synthesis Workshop: "Holocene Spotiol ond Temporol potterns' 
of environmentol chonqe in the Arctic" Lommi, Finlond. Contoct: S. Hicks (FAX: (358) 8 553 1484; E-MAIL:
sheilo. hicks@oulu.fi

* April 14 - 18,|AEA Vienno; lnternotionol Synrposium on'lsotope Techniques in the Study of Post ond Current Environmentol' 
Chonges in the Hydrosphere ond the Atmosphere' Contoct Ms. T. Niedermoyr, Conference Service Section, e-moil:
niedermo@odpo I . ioeo.or.ot

.April 2l - 25, 1997: Europeon Geophysicol Society, Vienno, A_ustrio. See especiolly Session OAl3,."Climote voriobility,' observotion ond mod'elling", sub-ses_sion "Reconstruction of post climotes through Modelling ond Observotionn.
Conlocl: Romstein (E-MAIL: romstin@osterix.socloy.ceo.fr).

*August 24 - 30, 1997: Siberion Tronsect Workshop on "spotiol-temporol dimensions of High-Lotitude Ecosystem Chonges"
Krosnoyorsk, Russio. Contoct: V.A. Koptyug (FAX: (Z) 3832 35 48 46; E-MAIL: evog@ifor.krosnoyorsk.su).

*August 28 - September 2, 1992: "Seventh lnternotionol Symposium on. Poloeolimnology" H.eiligkreutz/Riedlingen,GeS.
rmony. Contoct: J. Merkt (FAX (491 511 643 3667; E-MAIL: merkt@gotet.bgr.da0O.de). This Symposium is followed by
o scientific celebrorion of the 80th birthdoy of Herbert E. Wright, Jr. ot Wengen, Switzerlond (Sept. I - 1 1).
Contoct: B. Ammonn {FAX: (4])31 332 20 59l,.

. Lote April ,l998: 
"PAGES-Quoternory Reseorch Associotion Open Meeting". Contocl PAGES CPO.

. Moy 16 - 23,1998: "Environmentol Chonge in Atlontic lslonds". Torshovn, Foroe lslonds.' Contoct: C. Coseldine, Deportment ofGeogrophy, University of Exetär, UK.
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