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GREETINGS FROM PAGES

It is o pleosure to report thot the PAGES proiect is
progressing well. A Core Proiect Office hos been

estoblished in Bern, Switzerlond; executive ond scientific
steering commitlees hove been oppointed; ond on
experienced ond enthusiostic stoff hos been ossembled.
ln the lost yeor, PAGES hos been ossocioted with more
thon l5 different meetings ond workshops deoling with
oll ospects of globol chonge reseorch. Hoving
developed strong working relotionships with o number
of previously estoblished ond newly formed
internotionol reseorch proiects ond initiotives, PAGES

looks forword to o busy ond productive fulure.

The fundomentol reosons for the estoblishment of
PAGES ore more timely ond pressing thon ever. An
improved understonding of post globol chonge is
cruciol to our evoluotion of present environmentol
conditions qnd of predictive climotic models for the

future. lndeed, if public policy is to be bosed, ot leost in
port, on risk ossessments derived from globol climotic
models, we must hove o detoiled picture of how the

Eorth system hos functioned in the post. lt is essentiol to
use the poleoclimotic record to idenlify the initiol, pre-
societol conditions of climote voriobility to distinguish
nqturol voriotion from humon-induced globol chonge.
Poleoclimotic ond poleoenvironmentol doto olso provide
our cleoresl insight into ecosystem response to climote
chonge ot mony different time scoles.

Worldwide, globol chonge reseorch is exponding ot o
remqrkoble poce. Within the brood field of poleo-
climolology, this poce is being driven by odvonces in

the onolyticol ond numericol methods used to obtoin
ond onolyze row climote doto, os well os the retrievol of
longer ond more detoiled records covering brooder
geogrophicol oreos. lmportont inflüences oulside the

specific field of post globol chonge include recent

odvonces in combining climote ond biosphere
modelling outlined ot the recent IGBP meeting in

Ensenodo, Mexico. As modelling efforts incorporote
more of the complexities of the Eorth system, there will
be on urgent need for more detoiled reconstructions of
post climotic, biotic qnd environmentol chonge for

comporison with the iype ond scope of chonges
predicted for the future.

The immediote future, then, offers o vost orroy of
chollenges ond opportunities for the internotionol globol
chonge community. At PAGES, we hope to oct os o
conduit for informotion ond cooperotion stretching
ocross scientific subdisciplines ond notionol boundories
to improve our underslonding of Eorth system history.
Through internolionol workshops ond cooperotive
reseorch efforts such os those described in this
newsletter, we ore seeking, omong other things, to
increose the omount, quolity ond ovoilobility of bosic
poleoclimote doto, to fudher both innovotive ond
estqblished opprooches to climote reconstruction, ond to
use these reconstructions os tests of the predictive volue
of different climqte modelling efforts.

ln this newsletter, we detoil some of PAGES gools ond
plons for the future ond olso present qn overview of
recent PAGES reloted octivities. We strongV encouroge
input from the internotionol poleoscience community
concerning PAGES octivilies ond initiotives through
either the PAGES Scienlific Steering Committee (SSC) or
direcrly through our Core Proiect Office.

Comments on the formot ond content of this newsletter
would be greotly opprecioted. We encouroge
submissions of interest to the PAGES reloted science
community for entry into this report.

Hons Oeschger
Choirmon, PAGES/SSC



PAST PAGES WORKSHOPS
physiologicol ospects of corol grovdh, trocer uptoke ond
isolope froctionotion wos strongly encouroged becouse
of its importonce in the evoluolion of climote lrocers ond
corol chronology verificotion.

A key product of this meeting hos been o preliminory
inventory of corol cores lhol reseqrch groups now hove
ovoiloble. This inventory includes records of cores from
92 seporote sites ocross the tropics ond hos served os o
prelude to the development of on internotionol dotobose
of corol poleoclimotic doto. The workshop put logether
o set of guidelines for corol-dotobose submissions. For

more informotion obout submitting or occessing corol
doto from the poleoclimote dotobose conloct Bruce
Bouer ot the WDC-A for Poleoclimotology ot the

oddress listed below or by e-moil
(INTERNET: bob@moil.ngdc. nooo. gov).

PAGES/IGBP in Africo
IGBP-START orgonized on Africon Workshop on

"Africo ond Globol Chonge" in Niomey, Niger on 23-
27 November 1992. ln ossociotion with this meeting o
working group entitled "Post Climotic Chonges in Africo
Reloted to Globol Chonge" discussed PAGES reseorch
gools ond initiotives for the Africqn continent.
Porticipoting scienlists from Africo, Europe ond North
Americo identified two preliminory foci of common
interest for the Africon PAGES progrom, the study of
Africon cooslol history ond poleomonsoons. The group
olso mode some specific recommendotions to further
PAGES reloted science in Africo. The compilotion ond
ropid publicotion of o directory of "poleo" scientists
oclive in Africo wos suggested os o woy to improve
communicolion between reseorchers. A suggestion wos
olso mode to estoblish "centers of excellence" ot
selected Africon inslitutions to oct os mognets lor
PAGES focused reseorch proiects thot might begin to
oddress the long term problem of lock of resources ond
troined scientists in Africo.

Those interested in PAGES/IGBP octivities in Africo
should contoct:

Dr. Eric O. Ododo
Deportment of Geology

University of Noirobi
P.O. Box 30197
Noirobi, Kenyo

TEL:254-2-24-37'20
FAX:254-2-33-68-85

PALE Updote
The moior gools of the Poleoclimotes of Arctic Lokes ond
Estuories (PALE) ore to reconstruct Arclic climotic
voriotion over the post 150000, 20000 ond 2000
yeors ond to understqnd the interoction of this voriotion
with the globol climote system. Reseorch is bosed on o
circum-Arctic Aridwork of sites onolyzed for multiple
poleoclimote indicotors thot ore colibroted with modern
doto ond ploced in o fine resolution temporol
fromework. Lorge-scole controls over Arclic climote ond
feedbock to the globol system will be evqluoted through
sensitivity tests ond simulotion experiments with generol
circulotion models.

Corol Poleoclimote Reconstruction

ln November 1992,37 scienlists from Germony, lndio,
Puerto Rico, Switzerlond ond the U.S.A. gothered in Lo

Porguero, Puerto Rico to porticipole in o PAGES ond
NSF sponsored workshop entitled "Corol Records of
Oceon-Atmosphere Voriobility". lt wos the first time
reseorchers met specificolly to exchonge informotion on
corol poleoclimote reconstruction. The porticiponts
included scientisti working on corol-bosed poleoclimote
doto os well os speciolists in climote modelling, tropicol
climotology ond dendrochronology.

The skeletons of long-lived reef corols ore o unique ond
detoiled source of informotion on tropicol climote.
Chemicol ond isotopic trocers incorporoted in corol
skeletons, for instonce, con qccurotely record importont
chonges in environmentol porometers such os seo

surfoce femperoture ond solinity. With their ropid
occretionory growth, o single corol core moy record
seosonol ond even monthly climote voriotion ocross o
time spon of severol 

.l00 
to perhops 1000 yeors. Also,

becouse reef corols ore commonly well preserved os

fossils, they con provide windows into tropicol
poleoclimotic conditions throughout the Holocene ond
Lote Pleistocene.

The workshop mel lo discuss how best to exploit the

tropicol climole record offered by reef corols. The

following generol themäs were discussed ot the

workshop: the evoluotion of methods for corol
chronology ond climote reconstruction ond the

numericol onolysis of corol-bosed poleoclimote doto;
the fideliry ond use of new ond existing poleo-climote
trocers in corols; how corol poleoclimotology con best

incorporole techniques ond expertise from reloted fields;
ond shotegies for coordinoled studies of key oceonic
ond otmospheric phenomeno using corols.

Workshop porticiponts proposed o long-term reseorch

initiolive for corol poleoclimotology torgeting two brood
gools:

the development of o spotiolly comprehensive
reconslruction of seosonol to century scole
vqriotion in tropicol oceon-otmosphere syslems

over the post 500 yeors.

the development of corol poleoclimote
reconstructions for key lime slices (reloted to
known forcings or to exlropolote climote
extremes) in order to evoluote the response in the
boseline stote ond voriobility of tropicol climote.

A consistent theme of this reseorch progrom will be to
understqnd the teleconnections between tropico I

voriobility ond extrotropicol chonge in climote ond
climote brcings. ln the interesl of mointoining ond
improving the technicol bosis for further corol
poleoclimote studies, the workshop stressed the need for
further colibrotion ond volidotion of well known trocers

such os l80 ot well os those new trocers thot oppeor lo
show greot promise (i.e. Sr/Cq). Reseorch on the
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On 21 -2fMorch, I 993, the For Eost Bronch of the
Russion Acodemy of Sciences hosted o meeting of
Americon, Conodion, Norwegion ond Russion scientists
in Vlodivostok, Russio, to discuss ond odopt protocols
describing the stondord methodology for PALE. The
workshop prepored o protocol document summorizing
procedures for collecting ond onolyzing proxy
indicotors of Arctic climote, doting loke ond estuory
sediments, ond monoging doto. The meeting olso
identified two moior progrommotic needs: 1) modern
colibrotion studies of surficiol loke sediments from
Russion Arctic/sub-Arctic ond ports of the Conodion
high Arclic, ond 2)AMS chronologicol control (co. 1

dote per 1000 yeors) for oll poleo-records.
Recognizing.thot progroms with similor gools ond time-
tobles hove been estoblished in severolArctic-rim
countries, porticiponts recommended steps to ensure the
close interoclion of fiese ond future efforts.

JOINT EFFORTS

WDC-A for Poleoclimotolo$r in Boulder
PAGES hos ioined with the new WDC-A for
Poleoclimotology in Boulder in coordinoting the design
ond implementotion of o globol, science-driven doto
monogement system thot integrotes oll types of
poleoenvironmentol doto needed by the internolionol
globol chonge community. The PAGES Core Proiect
Office in Bern, lhe IGBP/DIS ond the WDC-A for
Poleoclimotology ore working together to estoblish on
eosily occessible internotionol doto system devoted to
the ocquisition, monogemenf, ond distribution of poleo-
environmentol doto. This includes row primory poleo-
environmentol ond climote doto os well os informotion
derived from primory sources such os chronologies ond
climote estimotes ond reconstructions. Also orchived
ore modern colibrotion doto needed to convert bosic
poleoclimotic ond environmentol informotion into
quontitotive estimotes of post climote, oceon, or
biosphere conditions.

Since the ocquisition ond internotionol exchonge of such

doto is o centrol focus of the PAGES effort to
understond poleoenvironmentql chonge, we strongly
encouroge interested scientists to contribute or exchonge
fieir doto with the ropidly growing WDC-A holdings.
We ore olso ossisting formol internotionol efforts to
coordinote with specific proxy doto communilies to
build new dotoboses ond expond upon eorlier
compilotions.

A key opplicolion of the collection ond interpretotion of
poleoenvironmentol doto must be the development ond
volidotion of predictive climotic models. The record of
post climote chonge provides o unique proving ground
for testing the obility of different GCM's to simulote
specific post environmentol conditions ond climotic
chonges. Therefore, PAGES is toking port in on
internotionol effo* estoblished to compore the obility of
12 moior climote models to simulote known climotic ,
conditions ot selected times in the post, the NATO-
sponsored Po leocli mote Model I ntercomporison Proiect
(PMIP). WDC-A hos been designoted to orchive ond
distribute digitol boundory conditions files for GCM

simulotions of 6000 ond t 8000 yr. B.P. The doto
center will work closely with PMIP to provide poleo-
climote estimotes to be used in ossessing the
simulotions. For more informotion on WDC-A for
Poleoclimotology contoct Dr. Jonothon Overpeck (see

oddress below).

UPCOMING WORKSHOPS

PAGES Doto Monogement Coordinotion Workshop
On 23-25 Augusl 1 993 in Bern, Switzerlond, PAGES
will sponsor o Doto Monogement Workshop oimed qt

building o strong consensus for the hondling of future
doto monogement issues. Workshop co-convenors
Jonothon Overpeck ond Jonothon Pilcher ore bringing
together representotives of the moior poleoclimote doto
producing/monoging efforts from oround the world. \
Workshop gools include:

1) updoting the community on the progress of the
PAGES doto monogement effort;

2) estoblishing droft protocols for PAGES doto
monogement ond shoring;

3) improving technicol gools of the PAGES doto
monogement strotegy;

4) identifying doto sets thot should be included in
the PAGES doto bose, ond those residing in
other IGBP or globol chonge doto boses thot
should to be occessible to P,AGES scientists; ond

5) devising strotegies for moximizing the
porticipotion of scientists in the PAGES doto
shoring endeovor.

The workshop will produce o doto monogement
document outlining o protocol for shoring, occessing
ond monoging PAGES doto. A PAGES Working
Group in doto monogement will be estoblished to
ensure thot PAGES gools ore met. Contoct Jonothon
Overpeck (WDC-A, Boulder) for more informotion.

World Doto Center-A for Poleoclimotology
NOAA Notionol Geophysicol Doto Center

325 Broodwoy,E/GC
Boulder, CO 80303 USA

Tel: 303 497-6227
FAX: 303-497-6513

Lole öuoternory Climotes in the Americos PEP

On 30 Sept. -2 Ocl., I993, PAGES will sponsor o
workshop of the Pole-Equotor-Pole Reseorch lnitiotive in
Ponomo City, Ponomo. The theme of the workshop is

"Lote Quoternory Poleoclimotes in the Americos:
Dynomics of Post Climote Chonge ond its Forcing olong
o Tronsect from Pole to Pole". The PEP initiotive wos
formed os o n i nter-Americon po leoenvi ronmentol
reseorch progrom focusing on the dynomics of
tronsequoloriol otmospheric ond oceonic climotic
linkoges.

The meeting will focus on improving understonding of
the interhemispheric mechonisms of climote forcing
oclive over the lost 

,l8000 
yeors. Porticiponts from the

Western Hemisphere, Europe ond Asio will olso put
together on invenlory of the types of present ond posl



climotic informotion ovoiloble ond explore the

possibilities for coordinoted doto compilotion. This gool
will be opprooched with on eye toword üe
estoblishment of o brood bosed doto bonk detoiling
poleoclimotes ocross o pole to pole Western
Hemisphere tronsect.

For more informotion obout PEP ond the up-coming
Ponomo workshop contoct:

Di. Vero Morkgrof
INSTAAR

Compus Box 450
Boulder, CO 80309 USA

Iel: +303/492-5117
Fox: +303/492-6388

CATL FOR TITI.E SUGGESTIONS

Our present unimoginotive title "PAGES News" is

temporory . We ore convossing our reoders for title
suggestions. The best suggestion submitted to our Core
Proiect Office will be used in future issues of the PAGES

newsletter. The winning entry will be hondsomely
reworded. Pleose keep in mind, however, thot
hondsome is o relotive term.

PAGES FUTURE MEETINGS

17-19 )vne I993- PAGES Executive Commitüee Meeting; Bern, SWITZERLAND. Contoct: PAGES Core Proiect

Office, Bern.

21-25 June 
.l993- 

PAGES Project Plonning Meeting: NAD (Nonsen Arctic Drilling); Solstrond, NORWAY. ln

coniunction with the Nonsen Centenniol Symposium. Contoct: Dr. T. Vorren, NORWAY.

23-25 August 1993- PAGES Workshop: Doto Coordinotion for Poleoclimotology; Bern, SWITZERIAND. Contoct:
Dr. J. Overpeck, USA (TEL +303/492-5117;FAü: +303/492-63881.

26-27August 
,l993- 

PAGES Workshop: tce Core Dolro; Bern, SWITZERLAND. Contoch Dr. J. White USA
(TEL:+303/492- 5484; FAX: +303/ 492-6388ll.

30 SepF2 Oct 
.l993- 

PAGES Workshop/Proiect Meeting: Lote QuoternoryPoleoclimotes in the Americos, PEP

(Pole-Equotor-Pole); Ponomo City, PANAMA. Contoct: Dr. V. Morkgrof, USA
(TEL: +303/492 5117; FAJ(.: ßA3/492-63881.

'13-15 October I993- PAGES/SSC Core Proiect Open Meeting; Woshington, DC, USA. Contocl Dr. H. Zimmermon,' 
USA IIEL: +202/ 357-9892; F/'X: +202/ 357-39451.

22-26 October 
,l993- 

NATO Advonced Reseorch Workshop: Strotegies for the Use of Poleoclimote Doto Sets in
Climote Model lniercomporison ond Evoluotion; Aussois, FRANCE. Contoct: Dr. J. Guiot, Morseille FRANCE.

1-3 Decembe r 1993- PAGES Workshop: Exkocting Climotic ond Orher Environmenlql Signols from Millenniol'
Aged Tree-Ring Chronologies; Tucson, AZ, USA. Contoct: Dr. D. Groybill, USA

ITEL +602 / 621'6469 ; F AX: +602 / 621 -82291.

4-5 Februory 1994- PAGES/PALE Principol lnvestigotors Meeting; Boulder, CO, USA. Contoct: Dr. John Andrews,

USA (TEL: ßA3 / 492-8347 ; FAX: +303 / 492-63881.

14 August 1 994- Workshop on PAGES Chronologies- Doting Techniques ond Comporobility of Chronologies;
Glosgow, United Kingdom. ln connection with the I5th lnternotionol Rodiocorbon Conference. Contocl Dr. W.
Moo[, N ETH ERLANDS (TEL: +31 -2220 / 69366 ; F AJ.: +31 -2220 / 1 I 67 4]l.
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