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EDITORIAT

From Reduction to lnlegrotion

ln Phvsics Todov lNov. 
,l9931. 

Philio Anderson
reloted: ''The obility io reduce evärfhihg to simple
fundomentol lows äoes not imply tlie ob"ility to
reconstruct the universe." One cbrtoin result of qlobol
chonoe science is oworeness of the comolexifu"of
Eorth"svstems ond the brood soectrum of r.eseärch
stroteoies thot ore needed to siudv them. One exomole
of this"soectrum is the onolvsis of isotooic records of '

both post ond presenl preäpitotion. För this exercise,
doto hom rhe ÄrA-WÄaO ötobol Network of lsotopes
in Precipitolion (GNIP) is criticol.

ln Jcinuory, o workshop on "Trocing lsotopes in
Posl ond Present Precioilotion: Oooortunities for
Climote qnd Woter StLdies," woi iointly sponsored
by WMO, IAEA, IASH ond PAGES. Thä workshop
discussions recognised thot isotopic doto ore
imoortont not onYv becouse isotobic sionotures of
Eo'rth-svstem combonents ore oftän reörded in
noturolorchives, bul olso becouse this informotion
inteorotes the effects of ohvsicol. chemicol. ond
biolägicol processes olcinj woer pothwoys. For
exomole. olthouoh isotooic sionotures con reoresönt
clossiäol'hvdrom"eleoroläo icol'oorometers. thbv olso
provide odditonol inform"otion'obout fie iourä of
woter vopor; otmospheric circulotion potterns; ond
inleroctions with fluviol systems, ecosystems, ond the
crvosohere. This is fundcimentol inforinqtion obout the
of"r,ition of the hydrologic component of the Eorth
svstem.' The workshoo recommended strenothenino fie
operolion GNIP'ond o wider ond moä efficiänt use of
tl're doto. A steerino commitlee should orovide
ouidonce ond helo"in imolementino thä workshoo
iecom mendotions' with i n'the lo rqe Ynterd isci ol i noh
com m un ity. PAGES recom mendä si m i lo r i n itjofi veJ for
other components of the Eorth system, such os o globol
network tor monitorino isotooes in troce ooses ond
ofi er otmospheric coristituents. Such infoimotion
would sionificontlv reduce the uncerlointies obout the
sources änd sinks'of fiese constituents. Chonqes in the
exchonoe of troce ooses between the otmoso'here ond
biosohe"re ond betüeen the otmosohere ond oceon
ore broboblv the best indicotors of chonoes in the
oveioll op"rätion of the Eorth system.

H. Oeschger, Choirmon of PAGES Scientific Steering
Commitlee

PAGES WORKSHOPS

lnternotiono I H i molovo n-Tibeton Ploteo u Po leocl i mole

A PAGES workshop focusing on poleoclimote
issues in the Himoloyon-Tibelon Ploteou region, wos
oroonised bv S. Adfiikorv of the Himolovq"n Ciimote
CJnre (Kothmondu, Nedol)ond P. Moy6wski ond
C. Woke of the Glocier Reseorch Group (University of
New Hompshire, Durhom, NH, USAI. The workshop
wos held in Kothmondu, Nepol, 2-7 April.l995 snd
included overTO scientisls föm l3 coüntries. lt
provided o forum where reseorchers presented results
bf ooleoclimotic investiootions ond dilcussed
obiectives ond implemäntotion of future poleoclimotic
resäorch progroms in the mountoins of c'entrol Asio.

Orol dnd-poster presentolions ot the workshop
summorised ,esulrc flom reseorch on meteorolooicol
ond hvdrolooicol doto. ice cores ond olociochäicol
i nvestiqotion!, loke sediments, loess, sf,eleothems,
olocioldeoosits. ond modellino of the'monsoon. Also
i"ncluded *"r" dir.rsions of däto shorino. modern
observotionol doto networks ond future öeds for the
poleoclimote community, ond the role of models in
ilnderstondinq the poleomonsoon.

One of theäoin 'oroducts of the workshoo will be o
Science ond lmolemänftrtion Plon to be oubliihed os o
PAGES workshöp reoort. This will contln o substontive
summorv ond inieroietotion of existino ooleoclimotic
records from the Himoloyos ond llbeioh Pbteou, obiectives
ond implementotion plons for future poleoclimotic reseorch
in the reoion. ond other tooics discussed ot the workshoo.
For moä iniormotion, pl"or" contoct: C. Woke, USA
(FAX : I -603 -8 62-2 1 2 4 ; E-Moil: c-wo ke@u n h. ed u) .

The lnterAmericon lnstitute (lAl) promoted two doys
of interchonoe between PAGES reoresentotives ond 

-

regionol sciänfists from Argentino,'Boliuio, Brozil, ond
Cfib. thls meetino wos häld in cännection with 

'

odm inistrotive PAöES meeti nos ol IANIGIAC RICYT
(l nstituto Argenti no de N ivol{io y Glociologio{enlro
Reoionol de lnvestioociones Cientificos v Tecnicosl in
Mädozo, Arsentiio, 2A25 N\orch 

,l995. 
The fiist doy

beoon with introductorv remorks on he PAGES oro
oräm. the lAlooendo. änd the PAGESPEP I {Pob
Equoior-Pole PoleocliÄoes of the Americos) ieseorch
iniiiotive, ond wos followed by presentotions on topics



ADDITIONAT ITEMS

Firsl IMAGES Cruise

M. lriondo, J. 
-Stevoux), 

ond orchoeologicol doto
(1. Borrero). R. Loro Loro (lAl) exponded on the mission,
reseorch ooendo. onooino octivities. ond future olons
for scientifiä .oop"roiion. Thu prorp".t of o fundlng
oqencv llAll supportinq cooperotive reseorch ventures
vrlnhin ihä Är"lritot wäs enthusiqsticollv received. Plons
to submit olonnino orooosols to lAl in l'995 once the
coll for prbposols r-s issled were discussed, os wos
cooperotion in the conlext of the PEP I reseorch ooendo.
Absirocted from o report by V. Morkgrof, PEP I leoder,
USA (FAX: +1-303-492 6388; E-Moil:
morkg rof@spot.colorodo.edu).

W Volkheimer), glociolrecords [.1. Argollo, L. Espizuo),
oeomoroholooicol records {M.-A. Gonz6lez.
ft. lriondo, J. Stevoux), ond orchoeologicol äoto

The Morion Dufresne, o French {lFRTPl vessel
desioned to ocouire hioh-ouoliv. 4Gm cores. deoorled
for tKe North Allontic i; bü trrtciv. fhe cruise, with
Lourent Lobyrie os chief scientist, is the firsl in o series
plonned bv the IMAGES proqrom. The cruise wos
iointly funded by Fronce, ih"ÜS, Conodo, Germony,
ihe UK, Spoin, önd Norwoy. Cores ocquired durinsi
the cruise'will provide the räw moteriols to occomollsh
IMAGES oooli to quontifv climote ond chemicol '

voriobiliv"of the oc'eons 6n fime scoles of oceonic ond
cryospheric processes, to determine its sensitivity to
identilied inlernol ond externol forcino: ond to
determine its role in controlling otmospheric COr.

lnter-hem ispheric''C Colbrotion

The rodiocorbon dotinq loborotories ot Queen's Uni-
versity Belfost ond Woikotä University, New Zeolond,
hove-emborked on o proiect to develoo o hioh+esoluti-
on. hioh-precision roC'collbrotion dotoiet linlir-no the nor-
thern änd southern hernisoheres ond soonnino ihe oeri-
od AD 950 to AD I 950.'The proiect will useäend'ro
chronoloqicollv doted wood tö: li I provide the first'oC
colibrotio"n curie for the southern'hämisohere: l2l detect
inter-hemispheric roC offsets,if ony; (3) cjssist äieärch in
oceonogrophy gld poloeocli moiology i ncludi ng
invesliqotions of the relotive imoortonce of inter-
hemisiheric tropospheric exchänge oler o millennium

{using 
roC os o.trocer); (4) provide informotion on ony

tempörol voriobiliv i n i nterlhem ispheric offsets.
Report from F. G. McCormoc, N. lrelond,
(FAX: +44-1 232-321 280;
E-Moil : gmccormoc@geos_O I . gg.qub.oc. uk) o nd
A. G. Hogg, New Zeolond
{E-Moil : o. hogg@woikoto.oc. nz).

Po leol i m nolo$r of Alpi neAd riotic Lo kes (PAALI

The PML proiect wos proposed by the Austrion
Notionol Committee for |GBPos o noiionol conhibution
to the PAGES effort. lt hos received support from fhe
Auslrion funding ogencies. The overoll froiect gool is to
decioher ecosvstem resoonse to climote chonoes within
loculrine .oo3tol svstems ond their cotchmenYs durino
the lost l5.O0O veärs. Soeciol emohosis will be oivei
to Adriotic seoldvel choÄoes os o lorcino ooent lrom
the coost to the Alpine r.ejion, olong wiiE thä effects of
humon octivities. The oroiecl obieclives include ll I

obto i n ins fi neresolutiön ptonr ph leocli motic r".örät
olonq o iorth-south fonsäd froin the southeostern Alps
to thä Adriotic. usinq oeochemicol ond biolooicol
i nd icotors; {21' recoisäuction of oosl cl i motic"chono",
during p"iiöd. of ropid chonge'änd humon influeXce;
ond p)'linklng ond äorrelotirfi doto obtoined from ter-
restriol, oquotic, ond morine environments.
Proiect Coordinolor: R. Schmidt, lnstilute for Limnology,
Mondsee, Austrio ITEL:+43-6232-3125; FAX: +43- -

6232-3s78]'.

UPCOMING WORKSHOPS

A workshoo on Continentol Drillino for Poleoclimote
Records, sponsored by PAGES ond th-e

GeoForschunqgZentrÜm. Potsdom. Germonv in
con i unction viith the I nteinotionol Öontinentcil Dri lhno
Projromme (ICDP) will be held ot the GeoForschung"s
Zenhum in Potsdom, Germony, 30June-2 July 1995.
Climotic records from the confinents provide'
informotion criticol for the complele ieconslruction of
the Eorth's environmentol histoiy, for on undersfonding
of climote spotiol voriobility, ond becouse continenlol-
climotic chonqes ore mostbertinent to humon octivities.

PAGES oöoor"t to devblop o lemplote of o
continenlolbrillino oroiect for the ,ecoLrv of
poleoclimotic ru"ärdr *hi.h *ill sotisfy thä requirements
bf the qlobolchonoe communitv. Crtt6rio for site
selecfiön; choice oT drilling metfrods; somple, onolyticol,
ond doto protocols; ond öublicotion poli& will be'
discussed. The resultino modelwould servb os o bosis
for evoluotinq proporeä drillino proiects bv the scientific
community o"nä bv funding ogäriciel ond would provide
on incenfile for oävonce öloinino ond coordinoiion.
The model would olso prdmot thä scientific synergy
thot emerqes from loroä. interdisciolinorv oroi'ects.
OrgoniseYs: S. Colmän, PAGES dffi.";'Sl t"ty,
Q.öen's University of BLlfost, N. lrebÄd
(FAX: +44-1 232- 321 280; E-Moil:
s. leroy@qub.oc.uk); ond J. Negendonk,
GFZ-Postdom, Germony (FAX: +49-331-288 1302;
E-Moil : neg@gfz-pohdom.de).

GAIM Science Conference

GAIM (Globol Anolysis, lnterpretolion, ond
Modellingi Core Proieci of the IGBP is orgonising o
science öhf"r"n." ih Gormisch-Portenkiähen, -
Germony, 25-29 Sept. 1995. The purpose of fiis
meetino is to odvonce the studv of ihe couoled
dvnomlcs of the Eorth svstem u'rino or tool! both doto
oäd models. Session tobics will bäorouoed bv time
periods; including: Podo (<20 kyr)iHisioricol'(<2 kyr),
ond Contemporory l<20 yrl. Moior porlicipotion by
PAGES scientisls is'encouroged becouse of the strong
poleo ogendg of the meetirff. For more informotion:-
D. Sohogion, GAIM tosk force, USA
(FAX: +1603-862 '1915; 

E-Moil goim@unh.edu).

G. Seltzer (Syrocuse Universify, USAI ond P. Boker
(Duke Universifi USA) ore coordinoting o lorge proiect
on Logo Titicoco, Bolivio. Sedimen-tologicol,
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oeochemicol. ond biotic studies of lono cores obtoined
in Looo Titicoto con orovide useful införmotion on the
oobäenvironments ohd ooleoclimote of the Andeon
subtropics, especiolly on post precipitotion chonges.
The bosin hos oroboblv existed since ot leost the
Pliocene ond moy.onfoin o long sedimentory record
of hvdrolooicol o'nd environmeritolchonoe in'the oreo.
A 3jveor pYoposolto üe U.S. Notionol S"cience
Fouridotidn föcusino on corino in the loke recentlv wos
submitted. lt involvei o numbei of scientists ond südents
from bofi Souü ond North Americon institutions.
For more informotion, contocl G. Seltzer, Syrocuse
University (FAX: + 1-315-443 3363; E-Moil:
goseltze@moilbox.syr.edu).

The Nonsen Arctic Drilling Progrom (NADI news

The Nonsen Arctic Drillino Proorom (NADIwos
formed to deeolv orobe the ilorlnä sedirentcirv record
of the Arctic Ocädn. The primorv scientific oools of
NAD ore to underslond the climätic ond poTeoceono
oroohic evolution of the Arctic reoion ond its effects on
äbbol climote. the biosoher". orid üe dvnomics of the
üorb o."on ond otmoiph"r". Th" proiJd ernphosizes
the lost two glociol-interllociol cycläs. 

'

On25-26 Novembei 1994.4 Loptev Seo drillino
workshoo hosted bv the Arctic ond Ahtrctic Reseorc"h

lnstitute wos held in'St. Petersburo. Russio. The obiectives
were to determine the scientific märit, fechnicol, päificol,
ond fiscol feoslbiliv of scientific drillino in the Lootev Seo.
This oreo wos cho(en becouse of the lorge exisilng doto
bose ond onooino GermorrRussion orooroms.
ScientificollyrYt olsä promises o high ietuin due to its

oresent oosition in o moroinol ice"zone ond the oresence
bf loroe'rivers. The lotter üill moke it oossible to äecioher
the teireslriol record of continentol oläciotion qnd thd
hydrologicol regime over time. NAb hopes to provide
tlie north'ern linlfto the MESH ond IMAGES proqroms.

A pilot progrqm of one or two sites will be drilled in
winlei 1995-1996 or summer 1996. Core length would
be 40G500 m wiü undisturbed hiqh quoliv cöntinuous
recoverv. Presentlv orooosed sites i'eed befer
documdntotion inb'rdei'lo roise.them lo stondords of
ODP shollow woter sites. Ultimotelv NAD will require on
ice reinforced drillolotform like SHÄSHIN with icebreoker
suooort. ln the inteiim. 50 m cores mov be oossible
ufililinq exislinq ice bleokers ond new'techÄobqv.
For fur"ther infärmolion, contoct: L. Johnson, ö6oir
NAD executive committee, USA
(FAX: + 1 -20 3-525 7 206; E-Mo il : gligerg 1 @ool.com).

lsotope Workshop IIAEA-WMOIAH$PAGESI U pdote

An executive summory wos presented by PAGES ol
the Twelfth WMO Congrbss in Genevo inJune. An IAEA-
WMOIAHSPAGES Steerino Committee to implement
the recommendofions from fie Workshop will be
constituted ot o follow-uo meelino oroqnized bv IAEA in
Autumn I 995. At the Tänth ConFeren"ce of the Africon
Geolooicol Societv. PAGES will oroonize of o twodov
isoboJworkshooän Africon oodiäofion in Globol '
Network of lsoto'pes in Precipitotion'(GNIP) (see Editoriol|.

lndio: "Globol Chonge Studies", ISROGBP-SR42-94,
IGBP+eloted reseärch in 19Q4.At leost I I
popers ore directly relevont to PAGES. Copies:
Progromme Director, lndion Spoce Reseorch
Orgonisotion (ISRO) Geosphere Biosphere
Progromme, ISROGBP progromme office, 32.l ,
Antoriksh Bhovon, Deportment of Spoce,
Bongolore 560 094, indio.

Beloium: ""|GBP ond Globol Chono+reloted reseorch" in B"lgium", no. 2,1994. PAöES-reloted
reseorch is illustroted by I5 progrommes, most of
them notionollv or interirotioÄolü funded.'Cooies:
O. Vonderbor!ht, Royol Acodeiries of Scienäes
Acodemy House, Hertogsstroot I , 

.l000

Brussels. Beloium.
New Zeolonä: öbbol Chonge News, A newsletter

obout |GBP-reloted reseoich, published by the
Royol Society of New Zeolond, P.O. Box 598,
Wällington. PAGES contoct: Prof. Jone Soons,
Dept. öf Geogrophy, University of Conferbury.

The World Doto Center - A for Poleoclimotoloqv
hos issued o publicotion entitled "Loke Stotus Recärds
lrom üe Former Soviet Union ond Monoolio: Doto
Bose Documentolion." Copies: Mildredtnolondbose uocumenlolron. Lopres: Miloreo trnotono

l+ 1 -303-497 -6127 ; Emoi[: mke@moiL ngdclnooo.gov).
nglond

l+ I -JU J-4V / -O I I / : tmotl : mKeqmot l. nodc. nooo.oo'
boto oresented in this reoort ore ovoilo6le throuoh" o
vorietv of World Wide Web services. os well os"onv.or.iety of World Wide Web services, os well osbn
;i;ü;ü"; k;i; ;;i ff ;$) M;;;;;6iln..,
info@moil. ngdc. nooo. gov.

from üe Former Soviet Union ond

diskettes

New Proiects
.At 

the meeting of the PAGES Scientific Steering
Committee in Morch, 

.l995, 
in Mendozo, Argentino,

the following proiects *ur" bpproued os poriof the 
'

PAGES oroo n izotiono l slructu re. More i nformotion
obout theö proiects will be forthcoming.

Annuol Records of Tropicol Systems (AR!S|;
focusino on corols ond other önnuol records of
Time Stieom I from tropicol climote systems, this
proiect will become o'tosk of PANASH. Contoct:
J. Cole, USA
(FAX: + I -303-492-6388; E-MAIL:
coleie@soot.colorodo.edul.

Himoloiron' Interdisciplinäry Pqleoclimqte
Proiect (HlPPl:

'becömes Täsk 2 of the PEP ll tronsect. See
workshop-report obove for description ond
contoct intormolion.

PAGES-CLIVAR Colloborqlion on climote
voriobility, focusing on Time Streom l, becomes
Focus V oclivity l. Contoct:
J.-C. Duplessv. FRANCE IFAX: +33 1 -69 82
3 56 8 ; E-Un[[: du plessy@eole.cf r.cn rsg if . fr).

3

The following publicotions hove been issued by the
respective IGBP-Notionol Committees:

Newsletter Editors: Dr. Suzonne Lerov
Dr. Steven M. Colmon



PAGES

Aug. 3-10, I995: PAGES symposium ot the INGIUA Congress*; Berlin, GERMANY'

l. Moin symposium No. l: PAGES Streqm I qnd Streqm ll;Contocts:J. Pilcher, U.K.

|Fl,ü:+4L1)gz-sz128o;E-MAlL:ipilcher@geos-01.gg'qub.oc'uk}ondJ.-C.Duplessy
(FAX : + 3 3- 1 - 69 823 5 68; E-MAI L: d u plessy@cf r.cn rsg if . fr).

2. Poleoclimqte of the Southern Hemisphere during the lost l4O,(X!O yeqrs: melqchronous
with rho of the Northern Hemisphere? Contoct:J.C. Duplessy, FRANCE (cf. supro).

3. Poleomonsoon voriofions ond.globol chonge during rhe lote Gluolernory.
Conroct: S. Kröpelin, GERMANY (FAX: +49-30-838 4882; E-MAIL: skroe@fub46.zedot.fu-berljnJel

Aug. 1 418,1995: 
'PAGES 

session on Poleogeogrophicolqnd historicol dimensions of globolchonge .

ot the lnternotionol Geogrophicol Union*; Moscow, RUSSIA.

Contoct: A. Velichko, RUSSIA (TEL: +7-095 -238 029 I ; FAX: +Z-095 -230 2O9Ol.

Aug.2A25,,l995: lnternotionol symposium on Glociql Ercsion ond Sedimenlulion*; Reykiovik, ICELAND.

Contoct: Secretory Generol of the lnternotionol Glociologicol Society; UK

lT EL: + 4 41 223 -3 5 5 97 4 ; F AX: + 4 4-1 223 -3 3 6 5 43l' .

Aug. ) 1-25, 1995: First lnternotionol Limnogeologicol Congress on Reseorch methods in oncient qnd
modern lacustrine bosins*; Copenhogen, DENMARK. Conloct: N. Noe-Nygoord, DENMARK

(TEL: +45-35-322 491 ; FAX: +45-3 5-322 4991.

Aug.22-25,,l995: lnternoiionol conference on Posl, present, ond future climote*,. Helsinki, FINLAND

Contoct: P. Heikinheimo, FINLAND (FAX: +3584774882 99; E-MAIL: pirkko.heikinheimo@oko.fi).

Sept. 1-3, 
.1995: 

CircumArctic PoleoEnvitonments (CAPE) orsonizotionolmeeting; Copenhogen, DENMARK.

Contoct: S. Biorck, DENMARK (E-MAIL' Svonte@geo.gcol'ku.dk).

Sept. 4-8, 
,|995: 

Third internotionol conference on Modelling of globol climote chqnge ond voriqbility*;
Homburg, GERMANY.
Contoct: L. Dümenil, Homburg, GERMANY ITEL: +49-40-41 173 310; FAX' +49-40'41 173 3661.

Sept. 1 l -,l5, I995: Workshop on Climqfic Chonge of High Elevofion Sites*; Wengen, SWITZERLAND.

Contoct: H. Dioz, USA (FAX: +1-303-497 7013); E-MAIL: hfd@nooocdc.colorodo.edu).

Sept. I 6-21, 1995: GISP2'GRIPJoint Workshop; New Hompshire, USA
Contoct:M. Twickler, USA (FAX: +,l603-862 2124; E-MAIL: smo@unh.edu).

Sept. 1 8-22,1995: ESF symposium on lce sheet modelling; Chomonix MonFBlonc, FRANCE.

contoct:P. Pirro, ESF, 1 quoi Lezoy-Morn6sio, F62080 Strosbourg cedex, FRANCE.

Sept.24-29, 1995: GAIM science confurence*, Gormisch-Portenkirchen, GERMANY.

Contocl D. Sohogion, GAIM tosk force, Durhom, NH, USA

(FAX: +1 -603-862 I 9l 5; E-MAIL: goim@unh.edu).

OcLT-12,1995: ESF conference on The ecologicol setting of Europe' frcm the post to the future: the
esrqblishment of plont ond qnimol communities in Europe since the Losf Glociqtion,
Lo-LondelesMoures, FRANCE.

Conroct: B. Bergluni, SWEDEN IFAX: +46-46-104 830; E-MAIL: biorn.berglund@geol.lu.se).

Oct. 10-l 4,1995: 5ü lnternotionol Conference on Polqeoceonogruphy*; Holifox, CANADA.

Contocl D. Piper, CANADA (E-MAIL: piper@ogcrr.bio.ns.co).

OcI.23-25,,l995: Open session of the SAC lV on Noturol ond onthrcp'ogenic chonges in Asio: impocts
on globol biogeochemicol cycles*; Beiiing, CHINA.
Contoct: IGBB SWEDEN (TEL: +46-46'816 6448;FAX: +46-46-8,l6 6405)

Nov. 28.Dec. l, ,l995: 
PAGES-PEP ll internolionol symposium on Pqlqeoclimqüe ond envilonmenEl

variobility in Austrol-Asion lrqnsecr during the post 2,OOO yeors*; Nogoyo, JAPAN.

Contocr T. Swedo,JAPAN {TEL: +81-52-789 4053; FAX: +8.|-52-789 4012],-

Dec. 9-l 1, 1995: lnternotionol conference of the IGCP 349 on Gluoternory deserls ond climotic chonge*;
AIAiN, UAE.

Contoct: A. S. Alshorhon, UAE (FAX: +9Zl-3-620 4861.

Dec. I 7-22, 1995: Symposium of the lnternotionol Chemicol Congress of Pocific Bosin Rim Societies on

Votcono'qtmosphere inteructions * 
; Honolulu, USA.

Contoct: R. Andrei USA (FAX: +1.907-474 6087; E-MAIL: ffrio@ouroro.olosko.edu).

* Open meelings. All interested scientists ore invited to ottend.
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Relioble rheteoroloqicol observotions for climote reconstruction ore limited or obsent prior to A.D. 
.l850 

for
much of the Eorth, porticuloilv in both tropicol South Americo ond the Tibeton Ploteou resion of'centrol Asio. lce sheets
ond ice coos ore widelv recbonized os'librories of otmosoheric historv from which poltclimotic ond environmentol
conditions'nrov be exkäcted.-Much of the climotic octiviV of siqnificdnce to humoniV (eg., voriotions in El Nifro/
Southern Osciilotion ond the monsoon system) moy not reoih or bö strongly expressed ovei the polor ice cops. Tropicol
records ore of porticulor inlerest os 50 % of the Eörth's surfoce lies betwädn 30" N ond 30' S ond 80 % of the current
populotion lnhäbits these regions. ln oddition, the tropics ore the center of the globol hydrologicol cycle. Unfortunotely,
äs b result of the recent wormino oll of the known trooicol qlociers ond ice cops ore retreotinq.

The Quelccovo ice cootrovides o clossic illJstrotiön of this threot. A isoO-veor recoä extrocted in 1983 from
the Quelccoyo lce Ccip (Thombsbn et ol., I 986, I 988 ond Thompson, 19921in the tropicol Andes of Peru (l 3' 56' S,

70" 50' W,'5670 m ös[) wos'recently updoted by the onolysis of o new core drilled in October 1991 . The figure illu-
strotes the ät 8O recordi from ice coräs ärilled inigZO on Öuelccoyo ot three locolions; the 5620 m osl sum'rÄit dome
lFio. Bl. the 5540 m osl middle dome {Fio. Cl. ond the 5480 m osl louth dome lFiq. Dl. ln the l926 south ond middle
äJr" äor"r, the onnuol alSO signol isTost'below 6 m due to percolotion of melwoier. However, the äl80 record
from the 1926 summit core shows"well-preserved seosonol vorioilons throughout its length, with o meon äl 8O volue of
-19.40 %". When the 1976 recorä is tompored with the I 99,l record fröm the somi site (Fiq. A ond B) it is evident
thot ll l the äl80 volues hove been enrichdd bv 27oo ond (21 onnuol voriotions ore no lonqer-preserved'ot this site. lf
the sirrGy to ossess the quolity of the record preservöd in this ice cop hod been conducted in I 99.l , Quelccoyo would
hove been eliminoted os'o pössible sile for ocquisition of o lonq ice'core poleoclimotic historv.

The imooct of the iecent wormino on'the Quelccovolce Cop c'on be seen in the mossive ond occelerotinq
retreot of the morqin of the ice cop (Breäher ond Thompsän, 

,l993 j Thompson et ol., I993). A ,l30 
m+ise in thä

oercolotion zone öccurred from 1976to 1991. The obiervolions on Quelccovo ore consistentwith the conclusions
ihol 

"u"r,, 
trooicol ice coo for which we hove informotion is retreotinq, ond whdre we hove sequentiol informolion the

rote of reireoi is occeleroiinq. This is true for the qlociers in the Cordilläro Blonco in north centrolPeru os wellos further
north in the Andes. Schubeit {19931 noted in thä Sieno Nevodo de Merido in Venezuelo thot ot leost 3 slociers hove
comoletelv disoooeored. Hostenroth ond Kruss 119921compored mops from 

.l963 
to 1987 to demonstrole thot totol

ice iover bn Möünt Kenyo, Africo hos decreosed bv 40 %,'o considdrobly foster rote thon during the I 899 to I 963
period. Moreover, recerit work by Koser ond Nogller (199.l) demonstroies thot the Spekg GloCier, the best studied
änd loroest sinole olocier in the'Ruwenzori Rqnöö {Uoondo. Eoit Africol is in on oäcelerotinq stote of retreot. A
.ornooriron of ''f oäs"nt stote with former observätions"r"u"oit fiot ils terminus receded bv 35-Ä5 m between I 958
ond'1977 (period of lgyeors) ond by 150 m from 1977 to 1990 (o period of 13 yeors). Monyof fiese unique
tropicol ond'subtropicol orthivei of clim'ote ond environmentol history ore'in imminent dängei of beiÄg lost. lt is urgänt
to ietrieve high quolily ice cores from them.
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