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F F A CORE PROJECT OF
F\ THE INTERNATIONALl-v GEosPHERE-BTosPHERE

PAST GLOBAL CHANGES PROGRAMME IGBP

News of rhe lnlernqtionql Poleoscience Community
Volume 2, Number 2'July 1994

ln the lost veor our oerception of the role of PAGES
in Globol Chono" Scienie wos confronted with
discoveries of uXexpected events, such os the ropid
climotic chonoes in'the Eemion interqlociol observed
in the Greenländ ice cores. Thouqh ihese lotest
findinos ore somewhot controveäiol. thev hove not
onlv räceived o lot of ottention but oiso produced
n"* k"y questions for globol c.honge reieorch.
Corresponding signotures of c.limote chonge ore
becomino more ond more visible in oceonic records
too os firXe resolution improves. lt will be o chollenge
for ooleescientists workinq on continentol records to
oroäu." doto of similor te]euonce in oreos where
hrost of the world's populotion lives.

The new PAGES oroiect oroonizotion tries to link these
records to o nework of qlolol understondinq of the
noture ond rote of post änvironmentol chonqä ond how
such chonoer 

"otbot" 
with modern enviroimentol

voriotion. We olso'try to focus on the involuoble.ond

EDITORIAL

PAGES WORKSHOPS

unioue oersoective tliot ooleo informolion provides for
deolino'with the imooct'of climote chonoe'ot thedeoling impoct'of climote chonge'ot the
globol,- regionol onä locol scoles.

The PAGES SSC meeting in Conberro, 8-l OJune, 
,l994

ossessed the new PAGES core proiect orggnizotion. lts

five Foci then could olso serve ös ci scientlfic orientotion
plon for individuol reseorch progroms throughout the
internotionol poleoscience community.

H. Oeschger, Choirmon of PAGES Scientific Steering
Committee

instrumentol records.The report from the meeting is
in oreoorotion ond we ontiäioote follow-uo mee-tinos
to floÄ reseorch in o numberiof regionol .'ot.hr"nir.
Abshocted from o report by R. Wosson, Austrolio,
TEL: +6 1 -6-246577 8; FAX: +6 1 -6-2465800; E-MAIL:
hutO9Z@cbr.dwr.csiro.ou; A.Yu. Sidorchuck, Russio;
ond D. Wolling, UK.

An internotionol group of l2 scientists met in Berne,
I 3-14 December"l gÖ3 to discuss the scientific qoois
ond oenerol stroteov of the PEP lll oroorom lPolä
EquoYor-Pole, ocroiJ Europe ond Äfricä1. AftLr on
esiimotion of the stote of the ort, five reseorch foci
hove been defined: I . volidotion of climote model
resoonse to oltered forcino with the suoood of
multivoriote doto for 2t o'nd 6ko;2. äÄolysis of
seosonol to centurv-scole climotic voriobiliv ond the
eorlv detection of ä nth rooooen ico llv-i nd ucäd cl i mote
choÄoe: 3. understondin'o tHe lorod instobilities in the
chmoTe svstem over the lo"st deolo"ciotion: 4. obruot
lo rgesco'ie chonges du ri ng thelu rrent i nterg loc idl,
ru.J"'or lokelevJchong"i ond 5. climote äynoti"t
over the lost fwo olociol/ interolociol cvcles.'Efforls of
the internotionol äommuniV müst be foäussed on o few
key sites where long drill<öres ore ovoiloble.

Abstrocted from o report by F. Gosse, Fronce,
TEL: +33-69 41 67 56; FAX:' +33-64 465938.

PEP ll tronsect throuoh Asio ond Austrolio. PAGES

The lnstitute of Geology of the Chinese Acodemy of
Sciences ond PAGES soonsored o PEP ll plonninq
ond orgonizotionol workshop in Beiiing,'7-12 Airil
1994. Sixty scientists presented current work on.

doto methods ohd poloeoclimotes olong theproxy ooto melnoos ono Poroeocllmoles olong Ine
PEP ll tronsect. Worksh.op groups discussed o vorietyrEr ll ronsecl. vYorKsnop qroups orscusseo o von(
of reseorch questions thät ieed to be investigoted.Results presented ot o PAGES plonning meeling in

Bern, 10-l I Februory 1994 suggesl thot over time
scoles of decodes to centuries to millehnio it is
oossible to seoorote the effects of lond use ond
tlimote on flui of moteriols in fluviol systems. Lond
use is the dominont control of this flux, but it is
sionificontlv moduloted bv climotic voriotions. PAGES
re"seorch will estoblish thd frequency ond severity of
flood ond drought evenls in the period prior to.

The workino orouos emohosized thot the oositions of
the Westerhvei ond the Siberion ond Austi'olion Highs
ore verv sionificont comoonents of the climote svstöm
olono t6e P"EP ll tronsect'ond need to be tied in with
the väriobilitv of the monsoon systems. Similorly, the
intricocies of the effects of seo lävel chonoe onä
evoporotion from the seos oround JoponiChino, ond



octivitv iould be qreotlv enhonced bv reieorch into
the effects of the älotivä lock of o northern ice sheet
in the reoion. the presence of o "Third Pole" (the

Tibeton Floteou) ond the world's lorgest pool of worm
woter oround lndonesio. lt wos regdrded os essentiol
thot the relotive strenqth of humon ond climote
imoocts in the enviroiment should be studied. The

lorio historicol records from Chino, Jopon, Koreo ond
lndänesio ore thought to hold greot pötentiol for
odditionol informotion.

the Sundo ond Sohul shelves ore olso importonl
foctors governing climote olong the hons'ect. Thetoctors oovernrnq cltmote olonq me tronsect. lne
workshöp sressä thot our understonding of monsoon

meetino soeciol ottention wos oiven to new results
frorn rädbllno exoeriments, päleostudies ond
studies of the"role'of oerosoli. Scientists ore
oenerollv extremelv coreful in formulotinq their
äon""rni for feor of losinq the confidencö of the
oublic. should some portüulor predicted climotic or
Lnvironmentol chonqe foil to toke ploce. Scientists
ore convinced, howäver, thot our bosic
understondino of the increose in qreenhouse forcing
ond its effectän the climote of the-globe will hordly
be subiect to moior chonqes. An obiective ond
continJollv reossessed pe"rception of this issue is

indisoensäble to Globdl Chonqe reseorch ond
incre'osingly indispensoble to öokers of public policy.

Joirit Scientifib Committee of the World Climote
Reseorch Progrom meeting

At theJoint Scientific Committee of the World Climote
Reseorch Progrom USC/WCRP; Genevo, 14-1 9
Morch 1994I, H. Öeschger reported on.PAGES
oroonizotion. recent odvonces in poleoclimote
reieorch relevont to Globol Chonie ond possible
future colloborotion between PAGES ond'WCRP. The
committee showed qreot interest in the PAGES
stroteov ond oroonüofion. WCRP will ploce
erphä'sis on thä Climote Voriobility (CilVAR) initiotive
onä hooes for o fruitful interoction with PAGES
.on."rÄino informotion on the pre-instrumentol
oeriod. H]Oeschoer noted thoi while
'ooleooorometers"ore ot times difficult to tronslote into
bhvsicbl model porometers, they ore often of unique
vofue becouse they reflect the direct impoct of climote
chonoe on veqetoiion ond hydroloqic iystems. JSC
r"r5"rr olso"showed intereit in südying the physicol
control of the moss bolonce of ice sheets ond of
instobilities in the otmosphereoceon circulotion. The

committee cleorlv recoqnized the importonce of
modeldoto interäctionln Globol Chänge reseorch.

A symposium ond workshop on High Lotitude
Processes wos held in Buenos Aires, Argentino, 

-
13-17 December I 993. More thon Z0 lcientists from
8 countries ottended the meeting designed to obtoin
o representotive somple of the on-going proiects
exominino climote chonqe in hiqh lotitudes. The
workshop"consisted of 33 scienäfic presentotions, o
conference bv R. Boikov from the World
Meteorolooic'ol Oroänizotion (WMO) on "Ozone
chonoes oäd th" Säuthern Crois Countries Proiect for
Ozoie ond UV-B Monitoring ond Reseorch", o'nd o
round toble discussion entitled "Some climotic ten-

dencies in hlgh ond mid lotitudes in South Americo".

The workshop focused on developing the lAl Science
Agendo on High Lotitude Processes.Tour working
oäuor were fömed: Ozone ond UV-B rodiotion;-
Fresdnt ond Post Cryospheric Processes; Climotology
ond Atmospheric Processes; lAl ond other
lnternotionäl Orqonizotions. The conclusions of eoch
working group riill be published in the finol report
for theinTW<lrkshop oi'' High Lotitude Processes.

Contoct: R. Loro, USA, TEL: +l-301-589583,l /5747;
FAX: +l-30.|-58952.l 1.

The INQUA/PAGES poleomon'soons proiect held o
ioint meetinä ond workshop with the START Africo
trooro. infrlombosso, Kenvo, l3-.l4 December
'19d4. The meeting wos co:iponsored by the IGBP

Core Proiect PAGES, the IGBP-START Secretoriot
(system fbr Anolysis, Reseorch ond Troining) ond
ihä Germon Ministry of Reseorch ond Technology
(BMFT). Some 40 representotives of leoding
ieseoräh groups frorir Africo, Asio, Austrolio, Europe
ond the USA were present.

The workshop focused on future scientific proiects
needed to odvonce the retrievol ond interpretotion of
climot+.oroxv records of poleomonsoon phenomeno
on o 2Cj0,OÖO yeor timelscole (temporol'sheom ll) ot
century scole oi better resolution. The meeting olso
reviewed the stotus of current knowledge on monsoon
evolution in Africo ond the surrounding- seos,

discussed colloborotive reseorch ond prepored
recommendotions for o science ond implementotion
olon os o ouide for future PAGES reseorch in the
iropicol zo-ne. The followinq ospects were
reiommended: verificotion-of the phose relotionships
of the moior shifts in the position of the isohyets since
the'lost inierolociol; osseisment of the impoitonce of
the oceons o"s "the monsoon fly-wheel"; focus on
oreot rivers droininq the monsöonol reqions ond on
lossil corols; ond esioblishment of climöte modeling
sites within the monsoon region.

Abstrocted from o report by S. K1öp9lin, 
-Gerqr-ony,

TEL: +49-30 -8384887 ; FAX: +49-30'8386263 ;

E-MAIL: skroe@zedot.fu-berlin.de.

MEETING REPORTS

Meeting the Enquete Commission of the Germon
Bundestog

On 29 April I 994, in Bonn, Germony, H.-Oeschger
spoke os on expert witness of o heoring of the
Germon Bundestog's Enquete Commission on
climote chonge. Bäcouse'there is still some scientific
controversv cäncernino the severiV of proiected
chonqe in tlimote, it is-difficult for'thos'e in the public
sectoi to convincinqlv propose policies oimed ot
limiting humon indüc'eä gieenhöuse forcing. ln the
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The Europeon pollen dotobose is now open

ln Moy 1994, the Europeon pollen dotobose (EPD)

officiollv ooened: the däto orä ovoibble for use. The
comoiEtioh (moie thon 400 sites from obout 20 countriesl
is oimed ot vLoebtion ond climote reconstructions ond
mopping, onJhu.on impoct onolysis.

The Eurooeon Pollen Dotobose is finonced bv the
EPOCH änd ENVIRONMENT progroms of the Europeon
Community. Although the Eostei'n o"nd Centrol Europ'eon
countries lioue shoün o greot interest in the EPD iniiiotive,
their octive contribution ö the proiect wos only recently
possible thonks on EEC progromme. J.-1. de Beoulieu, J.

Guiot ond R. CheddodiTrom the Morseilles loborotory of
Historicol Botonv ond Polvnoloov coordinote the
comoilotion onJ the distribution"äf the doto. The EPD is
ovoiloble on both diskettes ond vio FTP.

For more informotion pleose contoct: Europeon Pollen
Dotobose Centre, Fronce, TEL: +33-90961818;
FAX: +3 3-9093 9803 ; Emoil : EPD@FRMOP22.CNUSC. FR.

Abstrocted from o report by R. Cheddodi.

Medievol Worm Period

Aworkshop held in Tucson, Arizono,S-8 November
I 993, hos'produced o speciol issue of the iournol Climote
Chonoe deioilino the stoie of current understondinq of the
Med iävo I Wo rm"Period (C I i motic C ho nge; Speciof lssue,

The MedievolWorm Period, Yol.26, Nbs. 23, Ed.:
M. K. Hughes, Univ. of Arizono, ond H. F. Dioz, NOM).
The issueiontoins l3 oooers reviewino the evidence for
the existence of o MedUvol Worm Peri"od, ond its possible
couses. Forfunine reseorchers oorticiooted in the
workshoo oimed ot definino th'e critiiol voriobles ond

Vpes of iro4y recordr n"*J"d for climotic reconstruction of
thb oeridd 9ÖOl 300 vr AD. Porticioonts reviewed
ouolbbiliv of suitrrblv hioh ouohv dou with o view to
ossessino the often oGr-ämdifiJ omplitude ond durotion
of the MäievolWorm Periäd, ond th'e number ond quolity
of the doto from oll sources to yield usoble lorge estimotes
of climotic chonges.

Abstrocted from o report by M. Hughes, USA,
TEL: + 1 -602-621 21 I 1 ; FAX: + 1 -602-621 8229 ;
E-MAIL: MHUGH ES@CCIT.ARIZONA. EDU.

lnternotionol colloborotive proiects ore well underwoy
with most of the Arctic+im notions oorticiootino. PALE
forms the Arctic linkooe for the PEP tronsäcts o"nd
close ties will be mointoined between these elements.
PALE produces on onnuol PALE Newsletter.

For odditonol informotion, pleose contoct:
J. Andrews, USA, TEL: +1-303-4925.l83;
FAX: +1-303-4926388. The reseorch protocols for
PALE hove been published bv PAGES lreport series
94-11. Copies cdn be ordered ot the PAÖES/CPO.

New SSC-Members

PAGES is pleosed to welcome three new SCC
members ieplocing J. Price, J. Robosso ond J. Eddy, to
whom we eipressbur orotitude for their service to'the
PAGES comÄunitv. We"welcome the followino to the
PAGES SSC: Thomos F. Pederson, Deportmen-t of
Oceonogrophy, University of British Columbio,
Voncouver, Conodo, on expert in Quoternory
ooleoceonooroohv ond ooleooeochemistrv.'
iorticulorly üriil'i rJspect io thetristory of pöductivity
bnd poleohurient flüxes, ond the hisiory'of orgonic'
motär in the oceon, or *"llos in stobld isotope
geochemistry in sedimentory systems. Tim
Portridoe.Tronsvool Museum. Deoortment of
Po loeo"ntology o nd Po loeoenvi roh mento I Stud ies, Foresl
Town, Southäfrico is o speciolist in Quoternory
Geoloov of the Southern'Hemisphere. His interests
focuseiin the poleoclimote of Sbuthern Africo.
Jonothon T. Overpeck, Poleoclimotology Progrom ot the
Notionol Geophysicol Doto Center, Notionol Oceonic
Atmosphere Administrotion, Boulder, Colorodo, USA,
hos expertise in Lote Quoternory climotic potterns ond
couses of decodol to milleniolsiole climotic ond oceon
dynomics. He leods the World Doto CenterÄ for
päleoclimotoloqv ond hos been closelv ossocioted with
ih" doto octivitö's for the PAGES proleät.

Jeon-Chorles Fontes

On 2 Februorv 1994,Jeon-Chorles Fontes died in o
cor occident in Moli durino o scientific mission.
ProfessorJ.-C. Fontes wosäirector of Poris Sud ond
hod only recently become director of the isotope
loborotöry of thd lRfR in Vienno. He wos o siientist
with o unique floir for Eorth system science ond o
oroso of the enormous ootenfiol of isotooe technioues
i"n ränv fields. Just one'month before hii deoth he
ottended the PEP lll PAGES workshop in Berne.
During lively discussions with Jeon-Chorles, it become
evideit thof o verv promisinq colloborotion between
him ond PAGES #dub hove"evolued. PAGES will
pl.oy o role in promoting isotope studies in Globol
Chonge Science in the spirit of Jeon-Chorles Fontes.

ADDITIONAL ITEMS

Poleomonsoon proiect

S. Kröpelin will cohost o one doy symposium ot his
institute during the INQUA Congress in Berlin, 3-]0
Auoust 

.l995:The 
subiect will bä "Environments in the

o*i! of the Old World desert belt durino the terminol
Pleistocene ond eorlv Holocene." The ivmoosium will
review the stotus of iurrent knowledoe äböut the
environmentol ond climotic conditioXs in North
Africo, the Arobion peninsulo, lndio ond centrol Asio
from 130,000 to 5,000 yeors before present.

S. Kröpelin, Germony, TEL: +49-30-8384887;
FAX: +493G8386263 ; E-ÄÄAIL: skroe@zedot.fuberlin.de.

PALE: Newsletter ond protocol publicotion

PALE {ooleoclimotes of ortic lokes ond estuoriesl is o
PAGES operotionol tosk designed to focus on temporol
streom I cind ll obiectives in th'e Arctic regions.

Newsletter editors: Suzonne A. G. Leroy
Thomos A. Stemonn
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PAGES CATENDAR

-7-12Auoust 1gg4, inrernorionoi Symposlum on the Role of rhe Cryosphele in Globql thoTgj
ri":"T;#iir".üi.ä" d;i;ti;öäi;i'ü;';ot'i.,usÄ. contoct: seäretdry Generol, lnternotionol Glociolosv

Sätlärl, t".iii"tJ n."dtombriäse CB2 I ER, UNITED KINGDOM'

- 8-10 Augusr \gg4, internotionoi Symp_o^sium on Globql Chonoe in Asio ond the-Pqc^ific.Regions;
s"iii.ä, öürNn. c"Ätäär'' ö")iä;s%;'p.R.'öniNÄltrt, isZ-t-s7l e3e; FAX: +86'1-25623471.

- l4 Auous I lgg4,Workshop on pAGES Cnronologies - Doting.Techniques ond Comporobility of
Ghronofogies; Glosgow, UNITED KINGDOM. ln connection with the l5th lnternotionol Kodrocorbon

conference. contoctiW.'tu"oü, inr NeinrnLANDS (TEL: +31-2220-69366; FAX: +31-2220-19674]'.

- j4-23Auqust lggA,lGCP: 349 meering on Desert-morgins ond poleomonsoons of the nofherl
h.fi'k;ftä,'oli'JoilJrl igs,ooöiÄ e-.p.to1hq fiesenti Xiän, cHlNA. contoct: Zhou Jie, P. R. CHINA

iiEl'-;5ä-t-e:5 isiesr #3ol 1 ; FAX: +so-zs-s202s661.'

- l5-l 8 Ausust 1994, Symposium on Thq.fg-yf frlo,lric; PJ9:9II ond post circulotion; Bremen'

Of [m[Ni."Conroct: ä. ÖoÄ n"r, GE RMANY ITEL: + 49 -42.1 -2 T 83 3 89).

- 25 Auqust-2 Seprembe r iggl,lnrernotionol Conference on the Arctic qnd North Pqcific,Bri{gi?t oJscience
b;#ää"N;if,'Ä-äri." ""a 

rh" iussiqn For EosD Anchoroge, Vlodivostok. Contoct: G. Weller, USA

trÄfi . i bo7-it lz zqo; E-MAIL: g u nter@d i no. g i'o losko.edu)'

- 2-Z September i994, ESF Conierence on Arctic gqeon g-fqd-9h.9119"g9: i:::lglglt poleoenvironmenl

" 
iä ."lif,täöH"t ri. t i, l r N ÄN o. Contoct: J. Hendekovic,-F RANC E (FAX : +3 3-8 83 669 87],.

- 6-9 September I 994, 2no Europeon Resionol Meeting on Cor-ql n:ptf ilj.h..-Pgtt, presenl-ond futurei
Lr;rää'iüft,rasuilo. öo.to.i'J. Geiitei sWiizrünND [EL: +41-31-6314sb7; FAX: +4]-31-63148431.

Ä,::'kj:üFÄh?,]??3J i:äi'Ä"rTl,?il':1","n i:rlitfu{?:,flxiil$b"s;J;i'i:?i1":"'i.li:t: 
D Thurston'

- l0-l Z seprembe r l994,lNauA/GlocopH: lnternotionol Me-etins on Globol continenul^p^"!:gltv,irc-p^w;
s..ilffi#:U[:'c;;i""i,..1. g;;"., o"Joto in.titri", Üniv. of Soüthompton, Southompton, s09 5NH,-uNITED

KINGDOM.

- 10-15 Septembe r 1994, ESF conference on Alluviol bosin-s-: Pfgtelt^Td posl environmentsi
Lr;;;, TtTiNEinfnrnNDS. Contoct:J. Hendekovic, FRANCE [FAX: +33-88366982).

- 3-Z Octob er 1994, NATO Workshop on Climqtic Fluctuqtion_s^ond-ForciTgJ,qggfs the lost 2OOO yeqrsi
Tr;;"üti[[i. ö""tä"r i. sr"ai"y, uSn grt: +1-413-5452794; FAX: +1 -4\3-5451200].

- 4-7 ocrober 1994,BAHc-LOlcz-pAGES workshop on delivery of lerrestriol moteriol to freshwoter ond
coostol ecosysrem;;'ö";ffi, N"* Frorprhü;qSÄ öontoctlc. vörösmorty, usA (TEL: +1 '603-8621792;
FÄx' il -o-oi -tiozlg I 5 ; E-MAI Li cv@cycl i ng. unh'edu) .

- 12-j5 october 1gg4, NATO Workshop on Biomoss burninq emissions ond globol chsnge; Algorve,
p9RTUGAL. contoctil'ctäi[Iou,h;;;lsÄ Ft;t0l q'66ottroz; FAX: +1-e1e-660742s;
E-MAIL: iimclork@su n I .botony.duke.edu)'

- z.g-gl October lgg4,lNaUA workshop on lominored sediments in sebkhos/solt lokes.ond the

-ä"äirä-ä-i*" n'"ibi"n" r"gätotiön of the southern Mediterrqnesni zorzis, TUNISIA.

ö;;if.i;'f.5;h;i;,öE-RMANY [E-Lr +4e-e31-8885546; FAX: +4e-e3l-8885544).

- 25 Octob er 1g94, pAGES scientific meeting, PALE session on Poleoclimole records frcm Arctic lokes ond
.äro-riääitr,ä oääi.'5.. ;i M;;.;;S"oiil", wA, gsA..qontoct: G. Miller, usA (TEL: +1-303-4928437;

FAi<' if-sbs -4926388 ; E-MAIL: miller@stoble.colorodo.edu)'

- 5-l O November 1994, ESF Conierence on Glociol-lnterglociol Seolevel Chonges,in four
dil'";;i;;: cä"tineirrcl "[äii."idenceof 

seqleveliover rhe losr 25 ka; -st-Mortin (neor

[ü;;h;;i;örn-,t IANV. Conio"i : J. Hendekovic, FRANCE (FAX: +3 3-8 83 66e 8Z).

- j6-2oNovember 94, 1AGES/CLIVAR meeting on globol climote ond environrygn-rg|. chgfggs^pYer fhe
losi 

"ent"riäs; 
ü"nicä IAMtonto"t, J. ö. Du"pü.S, ]nnNCE {TEL: +33-l -6982 3526; FAX: +33-1--69823568;

E-MAI L: d uplessy@eole'cfr.cnrs-g lf 'f r).

- 2j-23 November iggi,,lnrernotionol workshop on the lqte GluqteTnory tti.ttgft of the oceons in the
Ausrrotion ,"gior;'.o--ö;i;;i;üf rilärü;ii;;;;;'d; öt.q"-i,.", ÄÜsrnÄLtn. contoct: P. Dedeckker,

Äü!i'RÄiÄ jiili*Zi';:iÄ{loia; itx; +oti-zß5544; E-MAIL: sxn653@sosor.onu.edu'ou).

- 3-Z Jonuo ry 1g95,4th lnternotionol conference on the Evolution of Eost Asiqn Envitonmenf Hong

K..s. ö;;l;'"t,'sä.'Li"ii"i HöNö (öNölrÄx, +852-55e5884; E-MAIL: cASLIB@HKUCC.BITNET).

4



Of the vorious poleorecords ovoiloble to science, ice cores from polor ice sheets provide the most direct
ond hishest resolution view of the poleootmosphere. ln luly 

,l993 
the Greenlond lce Sheet Proiect Two (G|SP2;

22.6oT.{; 38.5o W; 32OO m.o.s.l.)'successfully completed ärilling through the bose of the Greenlond lce Sheet oi
30fi.4Ä meters (Moyewski et ol., 1994o1. ötSpZ'ond its Euröpeon äomponion proiect GRIP (the Greenlond
lcesheet Proiect, sited.30 km to the eost of GISP2), which penetroted the ice sheet io o depth of 3028.8 m one
yeor eorlier, hove now developed the longest poleo-environmentol ice core record, >250,000 yeors ovoiloble
lrom the Northern Hemisphere (Donsgoord et ol., 1993).

Morkino the end'of the lost mäior climote reoroonizotion. the Younoer Drvos lYDl wos the most sionificont
rooid climot" .Hono" event thot occurled durino the läst deolociotion of tlie Noith Ätlodlc reoion. Mosirecentlv
thä YD hos been iedoted ond reinterpreted 6v Allev et"ol. (.l993) using precision, sub-ännuolly resolved,
multivoriote meosurements from the GISP2 core os o 1300+/-70'yeor durotiön'event thot terminoted äbruptly, os
evidenced bv on -Z'C rise in temoeroture deduced from the öxvoen isotooe record lGrootes et ol.. 19931
lFiourel ondä wofold increose in occumulotion rote ot -.l1.64 kv'BP lFiourei. The tronsltion into the Pieboreo'i
ipÜ *.ir remorkobly fost, occurring over o period of opproximotely o ddcäde {Alley et ol., 1993).

High resoluiion (meon 3.48yr/somple), continuous meosurements of GISP2 onipns (chloride, sulfote ond
nitrote) on-d cotions (sodium, mognesium,'potossium, colcium ond ommonium) were used to reconstruct the
ooleoenvironment duiino the YD-becouse'these series record the historv of 

'the 
moior soluble constituents

ironsoorted in the otmosöh"r" ond deoosited over centrol Greenlond. These multivoriote'olociochemicol records
orovile o robust indicotibn of chonoinä source chorocteristics ond/or tronsoort ooths of thäe soluble comoonents
in r."roonr" to climote chonqe. A däm"otic exomole is provided bv the colcium s'eries coverino the lost - I Ö-t 8 kvr
B.P. {Fiourel. Prominent o"ödt of increosed duitiness'hove been'observed in the record oeäkino oooroximotelv

"u"rv 
i'OO-500 yeors: durinq the eorly Preboreol (PB) ot -11 .4 ky BP; throushout the YD 'ot - t tlg 1' ,' 12.22 ond

12.64 kv BP: dürino the Bollino/Alleizd (B/Al oi -is.t8. 13.65. 1'4.02 ['v BP; ond durino the ölociol. Such
events hä,ue been ot"tributed by"Moyewski'ef ol. ('1993o, 1994b1to chongesin thä size of thäpolor otmospheric
cell ond in source reoions le.o.. orowth or decov of continentol biooenic ond terrestriol source reoionsl.

The record oYvorldtio"ns i"n the methon" ktt4l concentrotion"of tropped goses in theGR|PYcecäre (F'Lqure)

shows thot hopicol ond subtropicol climotes *"rä morä restricted during thd VD oid eorlier cold events lChofftlloi
et ol. 19931. The moior noturbl rorr." reoion of CH4 is low-lotitude üetlonds; hioher otmosoheric conceniätions
or" pr"rrräbly due tb the greoter oreol eitent of tropicol ond subtropicol wetländi lChoppello z eI ol., I 993).' The ofrrmonium flüx record (NH4) from ÖlSP2 provides'on estimote of continentol biosenic source
strength durinq the YD {Moyewski et ol., 

,l993b) 
(Figure). Further, NH4 outliers hove been interpreted os northern

hiqh-Iotitude b'lomoss-blrnifis events (Toylor et äl'.,\gg2; V/hitlow et ol., 
.l9941 

bosed on their ossociotion with
otHer chemicol products of Üomosr-burÄing (Legrbnd et bl., 1992). Although oi the onset of the B/A, NH4 flux
levels ond outliers rose dromoticolly; during"theYD, NH4 flux levels drop on"ly minimolly ond the number of NH4
outliers decreose slightly. Since cöncentro-tions ore highest neor continents'(Logon, i983) ond decreose with
tronsport o, o .onr"{u"'n." of deposition, it oppeors thät continentol sourcet äloi" to Green'iond (North Americo
ond Eurooel were noi os dromoticollv offected durino the YD os were low-lotitude wetlond reoions os evidenced
bv the CH4'record. This mov indicote'the continued iöoortonce of ice sheets ond permofrost in"limitino the qrowth
of veoetotion ot hioher lotitrides until the end of the YD. Both low-lotitude source CH4 ond NH4 rise ät the"end of
the Yö (Choppello! et ol., "1993; Moyewski et ol., 1993o).

The Younger Dryos qs viewed through the Summit Greenlqnd ice cores

P. A. Moyewski, Glocier Reseorch Group, lnstitute for the Study of Eorth,
Ocecins ond Spoie, University of New Hompshiö, Durhom, New Homj:shire 03824 USA

1994 lin press), Tellus.
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The PAGES Core proiect Office provides this illustrotion in the hope thot you will find
it useful os on "ov'erhbod" tronsforency for lecture purposes.
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