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Thc dcgrcc to \A.'h1ch pl:mt-t3"<on dt}tnbution) are m equilibnum or disequihbrium wilh clima te is both 
PJUally and ttmponlly ale-dc:pendrot Thc: central mca.}ure or temporal scalc-dcpcndence is the time lag 

hri"-CL11 dm\Jt1c chJn~e ;,¡nt.J \c:gc.:I.JUOOal response. defmcd here as the time elapsed betwecn 1he initiation of a 
c!Jnl.3Ut.: C\ICOI and tbe firSt mcaiurable \·egetat1onal response. Although models of foresl~stand dynamics pred1c1 
th.lt u~h lltnc la~\ !~>hould be on 1hc ordc:r of severa! hundraJ years. 1here has been hule empinca l corroboration of 
tht:Jte e~ttmau .. ., Tht~ papcr pre~t) a meta -:ma ly~tis of 11 lake.s from eastcm Norlh America and Europc with 
htghly _n:s:olved and wcll-d.ated fOS)tl pollcn r~ords and mdepcndent paleoclinunic proxies spnnning the Jast 
dcglactalloo Cr~:t·Correlauon analy~~ utdtcatc thut vcgctational response times are consistcn1ly of <200 yr and 
uften <100 yr. The~e tindmgs confrrrn Utc obscrv-Juons made at individual si1es and dcmonslrate thal rapid 
"e~c~tmn re:spon ~ lO abrupt eh mate chnnge is a general phcnomcnon not liJrutcd 10 indtvidual si tes or regions. 
No SJgntficant d'.'fertncc wa.s ob)crvcd between sites 10 cas1em 1orth Amcrica and Europc, dcspite differences in 
Ou~!.ttc compo:,mon and topograph1c relief. These results uphold thc general consensus that vcgetalion is in 
dynanuc ct~uJhbnum wnh chmate at nullennial and longer 1imescales, allowing the use of fossil pollen records as 
pateod!mat&c proxu:~. Morcove~, thesc rcsults are consisten! wi th repons that plant distributions are a lrcady 
shJfttng '" rt"tponsc lO n:cent chmate chnnge. and suggest that thcsc responses will persist for the next cvcral 
l:'C:ntuncs. 
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Tr:tdilio~ally, pollcJ~ analysis has evidcnccd majar vcgctation response w high·amplitude c li ma te 
change at the G~acta l.- lnlerglacr~ l sca lc . Howevcr, severa ! phnses of c limate change ha ve bcen evidenced ¡11 ice~ 
corcs and C!.pecJa lly m th~ marn.le record .. Vcgetation reacts dynamically to changing climate. especia ll y at the 
ran~c l~mrts ~f pla~t spectcs. G1ve~ a sunablc cnvironmenta l archive with high chronological resolu lion past 
vegcta11on change 111 res.ponsc lo chmatc may be traced in the polleo record. Based on cxamples from Centra l 
Europc and North A~~ca .thc response of lat e~glacia l and Holoccnc vegetalion to c limate changcs of differcnt 
amplitudes an.d durnuon 1s d1scusscd . We cmph~si1..e high·resol.u tion palien analyses to dctcct Holocene vcgctation 
response to chmate cha.ngc and stress thc use of mdependent chmate proxies to asscss vcge tation response. 

~ ~ first example we focus on. thc cffec t of thc climate cooling of thc Younger Dryas (ca. 12,600 lO 
11 .500 c:l l Bl) and the subsequenl warrnmg on latc~glacia l birch·pine woodland a t Gcrzcusce, a small lakc at the 
northern bordcr. of the Alps. ~e bulk scdiment oxygcn isotope data . which mate hes the Grecnl3nd ice-core ó l80 
record closcly. JS used as proxaes for the climatic forcing (Schwander et al., 2000). Polleo analysis (Wick. 2000) 
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Accuralc chronologies are cssential for linking palacochmate archives . '"C waggle~monch dating 
(WMD) was uscd to produce an accuratc chronology for a number of Early lloloccnc scquwces from Tire 
Nethcrlands (c.g., VAN DER PLICIIT e l al., 2004). Wllh 1he WMD method, a series of uncahbr•tcd AMS dates 
can be matchcd to the ••e INTCAL98 cal ibrotiott curve. using thc stratigraphical posuion of the ••e date~ samplcs. 

Thc Dutch palncobot.anical n.:cords show that following thc Younger Dryas/Preborcal transuwn. twu 
climalic shifts could bt: infcrrcd. Around 11.400 cal BP thc cxpansion ofbirch (Bewla) fOJCSI was intcrruptcd by a 
dry continental phase (Rammelbeek Phase) wi th domjnantJy opcn grassland vcgctalton Botanical evidcncc poinl ) 
to rclativcly dry and warm summers {i.c., J.,oaceac, Unira, Nymplwea and Cemropllyllum), although wrntcr 
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e I'UD jo,. Dwm 111< foiW..tng Lato Pr<bon:al "'h' h btt<d •• o 11.~0 cal llP, bm:b 
npandai m md In n} recorcb lhCrr 1 o1 uddco UI!Wllon to \\cUcr b.-"31 ~o."OOdiUOD 

l 10~ thc d.lun llCCUDC)' lw<d on \\-\111 ,.. >re now •bk to .:omparc m deutl •cgeuuon ha>«! 
1 1e ,.,tll unnsp m, C clwl (~TI. l" !:R <1 al. 19'1 ) and '"'h thc Grccnland '"e con: data 

IUIL ... SE: ct al., 19'171 Dunag thc l'rd>arul pmód.thc lll • IIIO!'<nt< nu<hdc> ''C •nd Be t~ . THELER 
(1 aJ J IUIU r. ttfl!¡K.f'anctJUS nurtuahon • \\ tli~o.h Ul4!t'\h changes 1n the produc.:liOO rate. rtlOSI 
probably II1C<I by t!Wt ID r a<:ll'o lly 

Oor rccord 5-h.o\1.; lh:u the contmcntal chm.1tc wuh •~rm. dr) !l.ummcrs and cold winters of the 
R•~~ l'lwc tD lbc <th rt;.Dd ,..s CO<•>I \uth coohng 1 PilO = Prcborcal Osctllation) in Grecnland. •• 

~11 tht: (JftiP lt,;é e~ nú oc~.-urn:d Junng:a rcnod ufhrgh ~ular adt\'lt~ tlo" t\uC.\-alues) At 11.250cal 
HP a uddcn s.tun 10 a bunud duna le mU 'Tlus ec1 e~d ~.:h.:angc appcaf\ to be contemporancous wnh 1) harp 
111 oi lll'llmphcrh.: 'C and d tht: GRIP 1 Be !lux: a.nd 2) a tc:mpor.ti) dochne of atmo~pheric CÜJ 
(\YAO~ I R el al PJ',.JJ Thc (ttlSCt uf a ll\l•c bum1d pcnotl1n ~W Europc thus corncidcs wuh 3 retum to normal 
mterJlacaal con..:hiiOIU 0\~..:f (Jt~nLtnd llK· lose! t:orn:~p<>ndence "-llh ncurs10n~ of CO!,mogemt nucbdes potnts 
to • J«lmc sn solar A<-11\tt~. \\lu~.h may h4fi\C lc•Hxlthe <:hJnge., m eh mate 3nd vegct3ti0n :n around 11,250 cal 
lll' 
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The response of lhe vegetal ion to lhe cold event 8200 yea rs ago 
in Estonia, Eastern Europe 
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The cold cvcm at 8200 yca.rs ago is thc rnost extreme cold evcnt aftcr thc You ngcr Dryas that has been 
unnmbiguously observcd in various biologica l and physical proxies and in diffcrcnt scd1 mentary cnvironments. In 
order to dctcct thc occurrence of the cold evcnt and cts potcn ti al impact on the vegeunion in Eastcrn Europc wc 
samplcd an annually laminatcd Lakc Rougc (local na me Rouge Tougj!irv. 57°44'N. 26('154 'E) in southcm Estonia. 
A 730·Cm·long corc was recovcrcd from the dccpcs t point of the 17·m·dccp lake in 2000. The st.ablc isot.ope and 
scd• mcntological data suggest cold condit ions at 8400-8100 ycars ago. 

1l1e pollen·StrJtigraphical data show th:u thc cooling at 8400 years ago induced rapid declines of 
tempera te, thermophilous broad·lcaved trccs, su eh as Almu, Coryb~s. U/mus, and Tilia. anda corresponding ri se in 
Betuln . The decline of Al11u~ from >20% to <10% IS particularly notcworthy because. unlike mhcr spccies. it docs 
not occur near its nonhem distribution limi t in Estonia. Alt1us bcgins to grow and flower early in the season and is 
pnnicularly scusitive to frost damage in thc early spring. In line with the formalion of p3lcr varves, this suggests 
that wmtcrs and carly springs were particularly cold in thc study region during the cold evenl at 8200 years ago. 
This is further supportcd by thc establishcment of Pirea during the e ven t. In contras! 10 the tcrnpcratc Lrcc species. 
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High n~locity response of the Mediterranean ' ~tetntion to climntl chanjt( 
during Heinrich eH•nl! 
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ODP Site 976 (36"12N. ~ 1 W), has hceD dnlkd m the Albor.Jn '><> ·!,>S< ''' thc 
Atlantic/Mcducrraucan gatcway. and C\h1b1~ a htgh scd.mlCntdllon r.uc \\hKb ha"c allu"'cd hll!h fl').L'Iutt~\0 

nnai)'SCS multiproxy analyses (pol1cn. dmOC)~t . I.SOIOpl· ). l'ht(l('IOic>g)· 1~ ba C\.1 on \1S 14C d.Jttng amJ o'~~n 
isotopcs record Accord1ng. to th.1s chronolog) thl' up~rmost 20 mctcrs pan a u me tntm .. l ¡,;~ "fl\\fH.hn)1t~\ 1hc 
last 50.000 yr in ~hich Y. e pr~nt here ~~ilh a htgh resoluuon thc mtcr\ab S}n(hrunou~ Y~llh llrmn¡,;h C\Cn~ 1 
to 4 High·resolution pollen and dinocy~ts a.ssemhlagl!s ha ve beco u:.cd herc m combmallon \\lth t:l'\)~cn 1 vtLlflC 
strnugmphy and foraminiferal counts in order to rec:onStnlcl the ch¡tngt:.s 10 "e trm Ml!'dltcrrannn rnanne and 
continental palcocnvironmcnts and clima u: dunng H 1 113, H-1 ami H5 . 

Wc assumcd that thc polleo ra111 on Albornn Sea m.:unl) ongmatc rrom Y.C~t Medue-nan an 
borderlands. Modcm cnvironments rn.nge from a thermomeduermnean bt'h (0/t"a. Putana 3nd some "irmt U -en 
rcprcscntau'es as Arttmisia. Chcnopodiaccac. l:.plu·dra) to a rnesomeduemnean beh (s leroph)·llous ool fo~~~ 
t.hcn a humJd·lemperate oak fore.st wuh eurosihcrian trecs {such a Qut"rcu.'i, 8l'wla und Eri J.ceae) . .:lnd 3 

supramediterranean bclt y..¡th a cold-temper.~.te conifcrous forest (Púws. Abit.\, Cedno) at thc ht~hcr alututk:, 
(Ozenda, 1975; Rlvas·Mart inc7.., 1982). Today thc region exp\.·ncncc~ long dry summcrs Jnd nuld r.UO) "'"te~ 

(\Valtcr eral .. 1975). 120 polleo taxa "ere 1dcntificd Polkn spcctrum rangc from semi~de~n lO mounuun 
deciduous and con ifcrous forcst ones 

Rcsu lts show abrupt developmcnt of the steppic assoc:HIIion v. lu le forest trecs hke Qul'rrlu fnrot 
rctrcats very rnpidely. This expresscs a rcin forcemcn t of dryncss in thc wcst Mcd1tcmmean :u tune of ltcumch 
cvcnu;. In detail it scems that the response of thc vegctauon was not humogcncous dunng allthc Hc1nnch cvent'ij 
In HJ to HS we observe a vcry quick response w1 th simult.aneou incrcascs in Aru•mi.\ln • Amaranthll~ac 
Chcnopodiaccae aud somcLimes Ephedrn: in 111 the reaction of the pl3nts scem more progrcss1ve Wlth, ut first , 
thc dcvc lopment of Artemisia followcd by Ephedra and then hy Amaranthaccae·C'henopodmceac. In mannc 
cnv1ronments. thcse Heinrich evcnt times are marked by mercases in abundance of Bill'Ctatuduuum r~ptkitnH! (:1 
dmocyst mdicauve of high scasona l contras t in the sea surface tempcraturc) , in phasc Wlth thc Ol)lunnl 
reprcsentations of Artemisia and are preceded by peak abundancc of thc cold IT1diC.110r Ncogloboqundnna 
pachyderma (senesLral coiled). Oeforc the Hcinrich cvcnts 3 pc..1k abuodancc of thc altuudunnl Ctdm.\ forcst 
indica tes that thc tcmpcrature alrcady bcgan to dccreasc on thc continent befare the onsct of dryncss Aftcr the 
Heinrich evcnts. rcturn to humid climate is m:nkcd first by a shght mercase in l.wt>re_\ abundance mdiC3tlng lhe 
first frcsh wa ter input and then by rapid de\'eloprnenl of the Qtu>rru.'i forest 
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C 1 Rtlr{!, 1 ~IR U,Jj, l·uropol< de 1 ,\rl1<>1 lli'><O 1)545 AÍ\·Cn-Pro>ence cdx 4 (France). 

f'oUm pbnlr 11o. for.urumla:I. ~H .. cnliDC carhona1c: coorcnt ;.md coarse fraction :maly~es as v.riJ as 
f1'L I~C: U cptihtlily (\1 ') 3JUJ 5•1() mea urcmenh h.nc: bcen obt.aJned from 3 high-rate Sedimentary dttp-Sea 
cure ( 11)91) 2~31, ~2 (1)"00 ~ :andO'> -41'90\'r) rctnc\ cd m th~.: narthwt.")lCm lbcnan margin. This corc covers the 
bu t!u<C lunall C)dc> TIIC 5<->nl uppcnnosl meten r<'COfd thc chmauc \ariab1hty of lhc la;t 25.000 )<a"" end 
of thc: l.a t (,1• tJI penoo (Uil'¡. llblhn~·~llerOd ontcnLiwal (11-A). Younger Drya~ (YD) cold event and 
Holoccnc 1n~¡bcta!. Wnh~rt 1hc LC ,p l~o t:oiJ Sea Swfacc Tem~rature (SST) ep1sodes llnled to iceberg 
dt l~rges honc beco dctCt:h:d ThC' old onc. fh.:mnch cvcnt 2 (HE2). is charactensed by a peak of coarsc fraction 
c.·tJmrn a.ruJ .nu.'rma m pol.u lor.iJOih1fcr.1 ,\ pa' 11.\dt>rnUJ (s) percemages as well as hy t\\'0 peaks of magnclic 
u c¡•toh1hry ll>c )"OUnE<>t on tiiEI) os marked by J pc;~k of N pnrlr}damD (s) perccnLiges. Ho"c'cr. oo 

~""C>.Lrse dc:tnr. .arr:_pn.~ca_u_ Rctv.ctn thc.,c tY.O HE , thc LG~t (~1 Glacial Ma:(lmum) is charactt>rised by a shght 
Incrase m 'i~l h;,lkl'o\lng thc Hl:.l. au IDt:r(:a"c in SST \:tlucs amJ a decreasc of N paclzydenna mark thc B-A 
1nh.·r l.11..hal, \l..l~de ·• ~ubo.c.:q uc.·n1 rcrum 10 cool oceanic conduions s:hows the YD cpisode After this. a grJdual 
lncrcn\e 1n ~S 1 UJ) to thc uuddk or tht: l folocene mark.~ the fir~;t pan of this 1ntcrglacia l. 

Vc~ct:uwn .¡h¡ft\ are !l,luba.ll) contcmporaneou~ 10 thesc clirnatic changes. HEs 2 and 1 are as ociatcd 
'-'·•Lh hcathland and ~ra\~l.md dc\-clopmelll m northwc!l-tem J~ria Y.ilh almost no deciduous uee vegctation. Pinus 
formauoc1s wc.rc. al~o r'"-du~;:c..'d du 11 n~ th~e cold ¡xnods. E~rcn if SST!t slightly mcrea.o;c ovcr the LGM, no 
dt\;Jduou'i fmc.~l upafl\.t()n 1 detected in nor1hwc!l-tem U>ena dunng this u me mtcrval. A Querrrt.r·Bewla-Cor\'/us 
forcst ~u<.:ec ~1on t~ triggc.-rcc.J by lhe H-A "armmg phasc. In this reg1on, and cont.r'Jry to Y.hat IS observed in 
southcru fllt:rl.l, thc YD 1\ rccordcd by drasuc vc:gctation changes from open forest 10 hcathland and grassland 
formallom, flnally, the Holoccne IS marked by Lhc gradual expansion of thc Quarus-Berula forest follO\\-Cd by 
tht..• ma,.unum d.cvc:lopmenl of Qutrt'll.\·CoryltH woodlands parallehng Lhe SST increase. However. a closc 
Ob\Crvau?n of thc S~"T cvolulion and Lhe for~t dyual1lJC trcnds reveals severa! timc-mismatching over 1he 
dt:glilcmuon Relattn:ly lugh SST v-alucs d.o not always: comctde with Querr1H forcst expansion and, inversely, the 
~:gmnmg of Quac·145 dcvelopmcntlcads S!',í incrcase. 

Contrasling responses of lberian vegelation to abrupt climatic changes 
over thc Last Glacial Period 

Sánchez Go~l , M. F'; O~sprat, S.' ; Naughton, F.'; Bard, E'; Roslek, F.'; 
Malalzé, B. ; Turon , J . L.' & Peypouquet, J. P.' 

'ErrE. DGO-UMR 5805 EPOC. Univcrsíté llordeaux 1, Av. des Facullés 33405 Talcnce (Frunce). 
, DGO-UMR 5805 EPOC, Un1vcrsítt llordcaux 1, Av. des Facullés 33405 Talonee (Frunce). 
CEREGE, UMR 6635, Europolc de I'A rbo1s BPSO 13545 Aíx-en-Provcnce cdx 4 (France). 

. Vcgctation slu_fts from tem:stnal pollen sequences can rcnect climatic changes or biot ic processes such 
as migrat1on ~nd ~ompc~H•on bctwccn spccics. To disentangle these proccsses USCHKE et al. (2002) compared 
pol_lcn data wrth S lm~lat.IOns of a dynami~ fo:csl patch modcl _. using independcm tcmpcr.Hure and precipitation 
esuma_tcs. Ttus .work md1cates that vegerauon m Lhc Central Swiss Platcau responded with lags at the time-scale of 
ccn~unes to mtllcmua caused by scc?nda_ry s~cccssion aftcr rapid climatic changes such as at thc Youngcr 
Dryas/~oloccnc lransmon ~r dclaycd 1mr~11grauon of dommant ta;o;a . Anolhcr way to evalualc the timing of thc 
vegctauon response to a eh mate change IS to analyse palien from marine cores. 1l1c dircct corrclation between 
P? llcn-dcrivcd vegetation dynamics and pollcn-indcpcndent clima1ic rccords (a lkenones, 0180. foraminifer and 
dmocyst assemblagcs) from the same marine samples allows us to track eventua l tunc- lags in thc response of the 
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USCHt-.E. fl . LOTTER. A F. ASCIIU'>. A ~~00~ l nunghn~ 3 11" ·ene 1"11kn rc,tlfd 11b (.n,t n•-.1 1 
imulJtion~ and tndependt."nt ...-:hmatc: dJlJ. &:lJI ~tc.d m.~dhng. 150. 1-~ l. 

SA;-;CHEZ GONI. ~I.F. CACHO. l. TI.' RO:-. J ·L, Gl'IOT. J. '!ERRO. F:J. I'EYI'I.ll 1l ET J ·1' , 
GRIMALT. J. & SHACKLETOZ'\. ~J . (~OO~J ·>rKhr :m~n: ~'1"«n nunnc :snJ t(TJ"t")tnal rc~~lD'~ tn 
nullenial scale clilt13llc \l.n3blht)· c.Junn!:'= tht..· lbl ~la~.-131 1\(Tl\\.1 m tbc mc:d.Jh.-n.&n~.: n n: on Cfun.:1tr 
D.101nmio 19 95-1 OS 

Ecological thresholds and amplitude of millennial- cale tadial ennts: the rcspon~e of 
vegetal ion in Grecce during the la~l glacial period 

Tzedakls, P. C. 1
; Frogley, M. R.'; Lawson, l. T.'; Preece, R. C.'; Cacho, t.• & de Abreu. L.• 

1 School ofGeograph¡. U1mc~>lll of Leed,, U:eJ, L~~ 9JT. tilo; 
~Centre for EO\ironmental Re.earch. l·m\'~1'\ll) ofSu~ex. Brighton. 81 1 C)QJ, t"K 

3 Depanment of Geography and Envinlnmcnt, l ~ni\-cnlt) of ·\ bcrdcen. Abc!rdecn .·\ll.:!-4 3l • l K 
;Depanment ofZoolo~, L"nivcrslty ofCambndg~. Camtmdgc, CB~ 3EJ.l 1K: 
GI~C Gcoct~nt:tcs MannQ, Unl\c~atat dt..• Uarcdona. o. 0::!.8 Barct'lona, Sratn 

6 Godwin Labomt ry, Ikpartmcnt of E..uth St:ten~~!>. Unl\·crsil)' of C':tmbridgc Cambridge C'Bl JSA. l ·k. 

Pcrhaps lhe most importanl de,·elopmcnt in our undc~tamhng o( Quatcmary CO\Il\.)11nlcnt.: dUIIIllt the 
1990s has becn thc reali7.ation of lhe pcrvasivc.: and extreme naturc of nullcnrual-~:tlt lun:uc vJri3hth ty, 
cspccially during mtcrvals of increased 1ce \'O iume. ·nus has thspclled prcvious nouons or glac1al 11\0nntony ami 
replaced thcm with a vicw o( dynanuc and unstable clunntc rc:gime Abrupt, high-.:t.mplitude a1r- lcmpcraturc 
fluctuations ha ve bccn recogntzcd 111 Grccnland nnd sho"n 10 be coe,·al with iceberg dischargc~ and !<.Ca-surfacc 
tempera tu re vari:nions in thc NorLh Atlantic throughout thc past ll O thousand yean,. Muda ciTort ha) ~1nrc hcen 
dcvotcd to mapping the spatial pattcms o( this ''u riability oo a globa l sea le •.n ordcr to gam an msipht 11110 thc 
mechanisms in volved in thc origin and trJnsmission of thcsc C\'cnu, 

Herc we review thc structurc of c limatc changcs 111 1hc ~onh Al lnn tic during the ln~t glaetJI anc.J 
examine their exprcssion in southem Europc. w11h part tcular rcfcrcnce to 1he vegetation rcspomc. ln!>pt.-cuon or 
1hrce pollen rccords from contrasting bioclima1ic arcas tn Grcecc suggests that d1ffcrence:s m 1hc ma!!nltudc of 
cold cvents as rccognizcd in the Nonh Atlantic and Wcstem Mcduerranc.1n are cxprc~scd m tcnns of tree 
populalion changcs on ly 111 areas with a mnge of favourablc ha b1101ts. By coulla:lot. rt!cords lrom ~u~.~ \\hcre 
populauons npproach thcir tolernncc threshold do not appcar to rc~olve d1ffcrcncc~ m the amplitude ofthe dtmatc 
osci lla1ions. Unders1anding the imponnnce of local facwrs in m0tlula1mg thc b1ological rc~pon~c to clima te changc 
is critica! whcn attcmpting to C)lotblish thc spatial pattcm of millennial vari ab1 li1y. 
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\ 'tgetatíonal re..po~ to the Younger Or)ll!i at aint-Hi laire. Quebec, Canada: 
th e of an i>land "íthín proglacial Champlain ea 

Richard, P. J . H.; Larouche, A. C. & Morasse, N. 

fJ<partmcn1 Je l~ph•e l lll'<nll< de \1 l!cJ, r 1' 6 ~8 Ccnuc-\llk \lunueal tCanada H3C 3J7) 

:.uat lhl.alrl' MOtluLJan (400 m) 1 loc;ntd 111 thc 'iilDl·La\\r~n.;~ RiHr LoYtl.and.s near Montre31 
(Juebec e• n.~ h h.lrhotU$ 1.,.0 ,.,rru~.:tural dcpr 'lOO~ \\Jth compl<!tc posrgbdal dc~tts located respecti\'ely 
hlghcr fll<mlocl (Air 141m¡ and lowcr (LJLe ll<rtel. ló9 m) than the pro-. then po>tglacial Champlam Sea 
rnanoc bmJt (-190m Hl t.tus arca) Manne trJ.n~gr"s~ICXl occurred ra 13 000 al )T BP v.hen the Laurentide Ice 
\ha:t "11hdr w irum thc: App•Ll•h~.tn 1 hghl•nd> (wuth¡ to thc Laurenuan Jl J¡¡hlands (nonh) dunng the Allerod. 
o~llt.JVt.lnE the '\onh Atla.nuc m.mnc v.alC'r.. to in\'ad~ the t\OStaUcally-depn:~ed lov.lancb 

Satnt· l~ tlauc- "'-d thu~ mttiall)· an hland \\1thm Champlam s~a and, consequently, u experienced 
uu,ular pLmt t.:olunfi.Jllun dunng 1M: final ~tase~ of thc Latc-Pitt.stcx:cne 

Thc lu¡,!her dt-por.tl (Jiemlud, Carn v.a') mntally laid down in a :,tecp-stded narrow tale and 
cnCI.IO'IJlóli!Ln thc Ywn¡!CT l)r}a' t.:hrtlf107.une, aLCOI'I.hng to thrce AM · radtocarbon dates on plant macrofosstls 
lAS! CIO-tgmhon ckarly ~ow' rc\·tt;ab m tht: mcr.:a.~o,ing trcnd of organic rn:~uer accumulauoo. 10 l"-0 paired 
b.i al c.:cJrC\. Pullcn analy~t~ rcvL·aJ, á.))ttnhlagc t}pical of an totUal qua!!Pt-desert follov.cd by a tundr:J ri h 111 
an..ut: alp111e ta ~~. a. evcntu.ally rep!Jccd by lrt(S MJcrof~\il analy)tS suppons the pollcn-bascd vegetational 
rcce)O~trud.wn anJ cnhan..:t::, ta~onomtt.: dctcrmtnaUOO'i 

The lo~o~.t"r dc~Jt fl...aLe Hcrt 1) \\U laid d0\\11 m a dcp re~)ion inittally occupuxl by ChJmplain Sea 
nunnc: water\, a~ C!:\ tddu.:ed by a ~hallo\\' water mari ne fauna! asscrnblage. Loss-on-ignition shows vcry Jow and 
undtangmg amounts of urgaru maw:r dunng the mnnne ~ tage and a l~o dunng thc onset of thc following 
la~.:u, tnne stage caused by the ~~~talle uplt ft of the eanh 's crust m the region. Polleo asscmblagcs of the basal 
~dunen t !thow cle!ar e\' idcnce of a tundra vcgetJ IIon, bul the miual quasi-desen stage is lacking. Plam 
m. crofcx\J is nre vcry rarc m the tnuinllagoonal c:nviron ment, but intensive sampling (13 basal corcs) allowed lhe 
fimhng of enoug.h te.ru.,trial pl:un remain ~ fur a basal AMS-dating. lllis effort lcad to cross-dating of mari ne shells 
.tnó tt .. ,rc!ttnal rnatcnal, lhus allowmg lhc dctcrmruauou of thc local rcscrvoir effec t on the regional chronology af 
a::e rctreal prc:viOU!il)' based on iiJ.corrected shcll da tes. 

Frorn thmé! rtsults, H is now p~~1ble to t xam1ne the ummg and nature of vegetation response to the 
Youngc:r l~as climatc ())é tllauon in n very un1que sctt ing: nn ice-proxi ma l setting wi th the hugc Laurcntidc Ice 
Sheet .!.tandmg only ra. 100 Lm to lhe nonh. and acti\'tly buildjng thc. Saint-Narc1sse Mora me during the Youngcr 
D~.h. Jn 1nsuld.r sctung. wtth cold manne wa tcrs surroundtng Mount Saint -Hilai re withtn a radius of ca. 70 km: a 
rcVI\ed chronological and paleogeographica l scnmg of late Plcistoccne ice-rctreat at thc scale of Eastem North 
~menea whcrcby mflow of glacial mcltwatcrs from thc Laurcntide Ice Sheet to thc Nonh At lantic through thc 
.S:unt-Lt•Mt nce R1 ver Va lley cou ld not ha ve occurrcd befare ca. 13 000 ±tOO calibrJted years ago, which 
poteo tially bears u pon thc tnggcring of thc Youngcr Dryas itscl f. 

Pollcn ana lytical researches in the castern Romauian Carpathians and the Soulhern 
purt of Transylvania deprcssion (Romanía). Vegctation history and human impact 

Tantau , 1.' ·2; de Beaulleu, J. L.2
; Rellle, M.2 & Farcas, S.' 

1 Un1 vcrsity B:.tbes-Bolyai, Dcpanment of Gcology, M Kogaln iccanu street. 1, 400084 Cluj·Napoca 
., Romania. E-mail: ilantau @biogc.ubbcluj .ro 
• IMEI' UM R-CNRS 61 16, Umvcrsité d'Aix-Marsci lle 3. Case45 1, Fl3397 Marsci ll c. Francc. 

1 lnsli tutc of Biological Researches. Republicii Street. 48, Cluj-Nnpoca. Romanin. 

PaleoecologJca l studies of ti ve wetlands from the Eastern Roman ian Carpathians and from the southem 
part or Transylvania depression wcrc accomplishcd (TANTAU. 2003; T ANTAU ct al , 2003). Eleven po lleo 
dutgrams cstabhshed by 1 165 palien spcctra and supportcd by 64 1"C dati ngs makc il possiblc to rcconstitutc the 
Late: Glactal and Holocenc vegetntion history. 

During thc Late Glacia l intcrstadia l the forcst recolonisation bcgin with thc Pinus development, without 
thc /Ji'tuln phase. Piren begi n to expend frorn the regional rcfuges. 
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f\ t"} w-ortb &JJ/cm Romam.m Corpcttht.. '~ , w 

""'A. :TAL 1 ::!003 R cher...:he:lo pollc.n.tn.Jl~tl..¡th .. .., J.sn.., k l _ 
\egcL3UOO c-t de 1'1mpa.:t humamc- Ph D Thc. '" .-\1\ \t.ar-:.c 

TA'-TAL, 1 REiu.E. \1, BEAl LlEl. J L J<. r,-\Rl'~\ \ l"-' 

\'egela tion changes du ring the last 15000 )ea in France: data-model omparbon. 

Dubols-Laurent, J . M.'; Franyois, L ' & Cheddadl, R.' 

1 1nSUlUI des S~IC:.RCC') de I'E\OIUUOO. l"OI\Cr..llé tk \totHpt'llH.~I 11 (t:a.. ... c.· bl 
Place Eug~e BataJIIon. 3~0'l5 ~ ~ ntpclltcr <eJe\ 05 Fr.~n,·e 

:! l...1hor.noire de Ph)stque ..\tmosphcnquc ct PIJnCtJlt'C, l'ni\ n.11 de Lttgc. 
AIICe du Sn Aoüt 1:, B-.$000 Utgc Bt:lgJunt 

lt 

The European Pollt:!n Database (EPD) hold~ 3 dl!nlic: m::I\\OJ).. of pahnlllogK.tl c.lJta m han<.'C 111, 
purpose of thc prescnt work i~ to 'ahdatc a' c:g.c tauon model u-. m~ thc e p>ll) nu iÜgu.:-tl dJtJ \\ e mtt~nc.J to u"e thc 
,·alidtt tcd modcl to prcdtct futurc 'egc1atton changes U'\tng dtfft>rtnt dimat( ... cenan~ 

We ha\ e sct up \egetation groups b;bed on the dtTT14:tllc tolrranlc.·~ and rn~uucmc:nb ot e3(h pl.tm 
idcnu fied by its pa lien grain. \Ve v.- ill prcknt thc rccon~uuctc-d ranp:e~ of tv.o Btochm.ltl( ffmll) Group ... {B \ G} 
dun ng the past 15000 years in Franco. CA RA 11) modcl ( 1\'amant ,., al. 199~ ) has hc:en adapted 10 SJntulate ll-\G; 
nc t pn mary producti ,·ity. Model simulauons "ere cahbrntcd with ob:locrHd 'e~ct:nion r.mgc anc.l cornpart"d 10 

reconstructcd rangcs from modcm pollcn samp l e~ 
Calibrated agc models have been e1abor.ucd foral! polleo ~conh "tth a\atlahlc.: '(' UJ.tC'' m thc E..J>D 

TI1c e ageldcpth models allowed u.s to extnct pollc:n pcn:cuuge~ fcn cadt ll lt'H!' )IJCC A daiJ are uncH~nly 
distri buted. palien pe:rccntagcs werc mtcrpolated u tng li.rigmg mcthocl .A.. succc.sston of map., cach 500 ycars shmo, 
BAGs d1stnbuuon m France. \Ve. will prcsent herc somc stmul:ued anJ reconstruc tcd BAG) dl)tnbuuon~ and 
dtscuss le.ads and lags betwccn thc two dat3 sets 

WARNA NT, P., FRAN\ O IS, L . STRIVAY. D. & GÉRARD. J.-C 199~ CA KAIIl n global model ofterrestm l 
biological produc ti vity. Global B•ogeochemical ('ycle< R 255-170 

Prclíminary results of the multi-proxy data analysis of Le Echcts (A in, France) 

Andrieu~Ponel , V. 1
; de Beaulleu, J . L. 1

; Benmamar, 5.2 ; Brulhet, J .'; Cheddadl, R.4
; 

Gandouln, M.'; Gulter, F.' ; Holh l, V.'; Keravls, D.2 ; Kukla, G7
; Lall ler-Ve';!les, E.'; 

Ponel, P.' ; Reille, M.'; Texler, D.'; Thouveny, N.' & Wohlfarth , B. 

1 lmep. UM R 61 16 CN RS , Europólc de I'Arbois. Pavillon Villenun . BP 80. 13545 Aix-cn l'rO\enc< Cede• 04 
1 lnstitut de Sc1en es de la Tcrre, UMR 6 11 3 CNI{S. Umvcrstté d'Orléan~. Báumcnt G~osc tenc~, 

Ruc de St Amand, IJP 6759, F-45067 Orl6ans 
l Andra. 1 rue Jcan Monnc t, F·92 290 C'h!ilcnay-Malnbry 

~ lsem. lnstitut des Sciences de I' Evolution (UM I~ CN RS 5554), Umvcrsué Montpel ltcr 11 Pince E. llata illon. 
C. P. 6 1, F-34095 Mompellicr Cede>. 

' lntep . Facu lt6 des Scicnccs St Jérómc, Case 45 1. 1'· 13 397 Marsc li lc Cedex 20 
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o(l'b) .cography !J ~CnWYG . ~toc' holmlnl\el">ll).SE-10691 Suüholm 
l..amooi·Doherty E;mh Obscn 1 <). PahsoJ<,, '"" \()< • 1096-1, USA 

'Catp', Europ61< de f.\tbots, lll' U, F-13 • J5 Aa~-Prmene< C<J<• ().¡ 

C"'4 conn •-ere pnf<Ymed \lio1th J \llo1dc mcdwual borcr m tbc pa1aeobcu~tnnc comple\ of ~ 
l!<:ht:l. r<>rmel) 'dleú by lll· l Ul t el RI:.IUL ( 19. ¡,m arda to r«:un<truct htgh ,..,oluuon past chm>uc and 

1 chanp:s for lhc la't chmo11 C)clc a.nd thc cnd of thc prc"ous ooc The sue 1> loc;¡led JI low altuudo 
1 67 m¡ oo the """ v.umu .. 1 gl:icr>l Jnft o( th< D<tmhn T'LliCJu (~0 km N E. Lyon) Thc m;un profile (ECI 
'* l 77 m) v.. otrk.:kd mar to thc ~.entre of th~ dc:prc~\lon "lth lhe inrenticm of malmg thrt rnJIO biolog&cal. 

dJmmtuklpc.aJ and ~ox.:hcrrua1 anJI)'\Í A t.loublc cnrt of thc: ~miJn wa.s carri(d out The second pmfile 
fLe1 2.t 20m} ~" ~>rN a long thc: t Jflntr l.l(uMnnc huor.sl to anal) e \c:getal and ms~~~ macrorcmams (mainly 
ChmMlorruds¡. nJ f'J..\t talc·le\d Oucm.mocn 

P~ lkn nnt..l mag:netac -.w ·C'plitHiity Jnal) '"' tndl~..-.~.trt thnt the d~.:cpc~t profik ECI corrc:spond to the last 
tlO (JUU )'nf\, from thc end of thc n\. .. un gb~I3llíl0 (Y+hkh cmb \VIlh a typacal cold e\·ent ~&malar tO thc Younger 
1 k) a ). lhc ''"~p«.'1i"cli tempera te anJ cold O>C.:illatltXl\ vf St Gemum and Mélls.ey. anda thid. altematcly organic 

ruJ n:uncrogm14." pkmglao.ial cdüncnLI.) scct.HXl t'h.t.ra,tcnL.cd by a borealto an:-uc 'cgetauon. Dunng this glacial 
rcwlJ thc porada.: pu:)Cm;c: ol nlOO-to-thcrmoplulotb :lrborc:al rcfugcs. 1s auestW. espec1ally at the begtnmng of 
thc " ,.,uucntal analogou (lf OJS ~ 

~lo...t ttf t~ mult1-pm'y J.n;.~I)S.i"o are ~ult an pmgres\. among them organic matter ch3!3cterisation with 
the f(c'll..l.~E"a1 tt<.hfilc:. (KERAVJS tt al . 2003). Chmmomiili. DJUtoms. pollcn. ó110 and nucro-tcphra 
rnsner.t!O~) 

IIEAlJUEil J L (de) <t REII LE !>1 , 19K4 A long L:ppcr Plcl>!OCene record from Les EcheiS. near Lyon, France. 
Borw.1, 13, 111 132 

Kt·RAVIS IJ. BENMAMAR S. LALUER-VERGES E, ANDR IEU-PO EL V., BEAULIEU J.L (de). 2003. 
t:Uh!;auon de nouvcau'< s1gnau.\ de W p)>rolysc Rod. Eva! pour rctracer l'é\'olution de la composit ion de In 
maub-c orgnniquc ~&11mcmauc déposéc sous contrOle climauque Applícatíon ~la série lacustre des Echets 
u~tance)_ Clrnt . ongr~ de 1' AsSOCIJIIOO des Sédlmentologucs Fmn<;ais, Bordcaux. 14 · 16 octobre 2003. 

Re>tarch fundtng: Andrn, NRS. N S P 

Abrupt events wi thin the last glacial period: records from 
Tropical and tempera te Australia 

Kershaw, P.'; McKenzle, M. 1
; Turney, C.2

; Clemens, S.'; Brown, J .'; Roberts , R.•; 
Moss, P .5

; Rule , S. ', Branch , N.', Porch , N.', Fifield, K.7 & Orr, M.1 

1 Centre for Palynology and Palacoecology. School of Gcography and Envi ronmental Sc1cnce. 
Monash Unive~ it y. Vic 3800 (Austra lia). 

1 School of Archaeology and Palaeoccology, Quccn's Universi<y, llclfast 1317 1 '(UK). 
'Gcological Scicnces. Brown Untversi ty, l'rovidcncc, Rl 029 12-1846 (USA). 

• School o f Gcmcicnces, Univc rsity of Wo llongong. Wollongong, NSW 2522 (Austra lia) 
'Dcpartmcnl orGcography, Univcrsity ofWisconsin , Madison, Wl 53706 (USA). 

'Depanmcm of Geography, Royal Ho lloway. Univcrs ity of London, Egham, SutTey, TW20 OEX (U K). 
1 Depanmen1 o f Nuclear Physics, RSPSE. A U, Canbcm~, ACT 0200 (Australia). 

We prcscnt rcsults fo r the firs t, continuous, high rcsolution scqucnce~ from tcrrestrial cnvironmcnts in 
Anstr<' li :l thot providc cvidcnce of vcgetation and climatc changc through the whole or a substantial part ofthc last 
glacbl pcnod. Thcy wcrc constructcd to determine whclher abrupt events occurred within thi s part of the world 
and, if so, to examine the dcgrce of synchronci ty with wcll documentcd events from the northem hernisphcrc and, 
hcncc, con tribute to causes o f this sea le of c limat ic vari ability. 

Lynch's Cr.ucr in the humid Lropics of north-castcrn Queens land has provided a continuous, though 
gcneral ised . record of vegetation change through the laste 200,000 years (KERSHAW 1986). Reccnt r.1diocarbon 
dali ng of thc later pa.rt of the scdimcnt scqucncc using acid-base·acid stepped combust íon. combincd with high 
rcsolution pollen and sediment ana lyses, has providcd a finn basis for examination of pauems of change o ver thc 
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bsl .; • .000 r:~di ·arroa . = , • 
~ ruoo of the eucal)pt f~t 'lfrrouttJin:- abe !> 

palJ :iim3LJ~ :.ntdprC'UIJOO., theR' J. ..: c.ar 'S 
.,. ... )'J)("f3~eílt I'J.UO. degrrc Ol pea! ton,. ft 

\;;; ~he rcg:l('JII ts tmn,f'l) mflum -N ¡,~ tlx . f ru boa.. lbC' · :¡ 

E ·o e) ~1 Th~ C)C~ can be hundlcd JP1 "4ml·('l't\: 'lOD3.1 ) k th.Jt • r trnn ... 
1th ma1or 'dr) ' <><nts crotm! oo JO,OOO, ::.>.JOO nd L . • BP Th ~ fr 

rd.tuoo~lup bet'"c..'Cn tboc C)Clical c\c!nb lnJ t ( n; .. 'A'\icJ an lb< 'orth .-\ll&Dta ... 
rdauoo:Jup. As 11 1~ dafficult to pen:cnt of 1 mtdlJrusm ,.hcrcb' a ~.Jrtb. -\tbn~ , 1 "' 
qwclly 10 tiu> n:¡uon, ti '-' p!'Of'O>C\l that tite lrlJI't<>l 1' ><tfi< h rl.t)tng > lcodtn~ role ID tltc · 
tH .. -nts at h1gh lauwtks 

A remarla.blc:: record of ll.:mpc..nte CD\"uonman.) tu .. be-en ... ~ ll"\kh.~ trom a ~tD.l11 '"'"3. 
Ro. '" the htghl:lnd~ of .).l)UthCbtcm .\lbtr3tiJ rt>lk-n m:tl~ :." ( ~O m ll( 'loñ!lmrnt 1 .& ~..-m 1nt 
n:ct.vd lh.lt CO\I!f'S Lhe \\hOk oi lht' l.ht t;:L1~a.tl·antcrgb ... Ltl '".. " "-' lhí' Juncot: l f ltk:' b. t 

contaan lmJc Of'g3DIC m:mer. rndtocarboo d.lung b.b ht."CD d.Jtticult but l't' -rotl~ ~, ... !knt r l. .. -

~5.000 )cat'S. h.::a\e been .::ach1e\ed fr(lm the: datiD.(:: ll(f3rc m.t~..-ruft:_ ')1lanJ b«tk rcm.u.n" ~ JJ~o: 1ll 
agn.~ment \\ith OSL dato thlt ::u-e e'-tendtng the duoo~ throuPl tht- b_,t bdal ¡x '-1 ThC' ['!C111)ij 1' 
dominata:l by alpme·steppc! ,-egctauon , pun tu.Jtcd h) a nnmbc:-r of aNurt t\~b Pnl') ,,, r~. :-tic :Ut" ... "'''._krc-J 
tr.> rcpresc:nt dry. \\J.rm pha~c:.. of m~Ucnmal duraUL"'n \\ht1e OOlh-inJhoos oC pe;.~ l.;;. m CU(~I~rt ilnJ ,tky¡ tam 
swa.mp hydrtberal dt:,clopments SUSk-~1 \\ann lnd \H"I~ numl) suh-m.ilknm~l t\cnt~ A kln~(T h:-rm ~Nurt C'\C'Ot 

10 the early pan of manne tsotopc tagc.:: 3 1 ntltabk tn thilt 11 ~uggr\b a.ttJinmcnt of mlafl.t .. &al~.."llOJatl~'ICI b¡; IQS 
m substagcs Se and 5a h 1s hoped thJt compktu.xt ol OSL d..lun~ \1.111 pto\1de :a wbu.)t '"hnn~..'~k:lg) anJ a.UotA 
rcalisuc companson of \:triabiht)· v.nh that an thc L)nch'~ CraLL"T ro."ord a.nJ ~rth ~tahli~hN rau~.:m C'1'4\\hct' m 
the \\orld 

KERSHAW. A.P. 1986. C lim:uic bange 3nd Aborig1ntll hum1ng in nonh-C3\l Au,II'3lia Junn!l th~ Lht tY.o 
glacinVinterglacial cyc les. Nature 322: ~7 -19 

TUR EY. C.S M. BLRD. M.l. FIFIELD. L K. KERS it.\\\ , A P, CRESSWEU., R.G SA:-iTOS ú M IJI 
TADA, M L. HAUSLADE . P.A & YOL'PING. Z. 2001 [).:,dopmcnt of a robu t 14C <hu.>tlok>ll) 101 
Lynch's Cratcr ( 'orth Quecusland, A~Lrdha) u~ing d1ffc:rcnt pre·t~JUlltnt tr.ltegu~·s R:tdu:-..:Jtbnn .n ~~ · 
5J. 

A high rcsolution, multiproxy record of the Las! Glacial l\laximum lo lloloccne 
transition from the volcanic lake ediments ofTo\\er llill, southeastcrn Australia 

Johnston, R.'; Kershaw, A. P. K.1
; Turney, C.'; Bryant, C.'; nbby, J.' & Jacobsen , G.' 

1 School of Geogmphy and Environmcntal Scícncc. Mona.!>h Umn:.rsuy, V1c 3 00 (Australia) 
'School of Archaeology and P.Jiacoccology. Queen's Um , erstl . Bel[:~>l . llTI INN (ll .K) 

'NERC Radiocarbon l.ahom t.ory. Sculli>h Enterprisc Tochnology l'ark. East Ktlbnde. Glasgow. 075 (IQll (U K). 
" Dcpanment of Geogmphy and Environmental Stud1cs. Un1 vCrs1ty of Adclaadc, Adclaidc, S;\ 5005 (AU\tra liJ ). 
s Aust.ra lian Nuclear Scicnce and Tcchnology Organis:uion, Private Mail Bag l . Mcnru, NSW 223-l (Austmha) 

Rap1d chmate changes during thc late Pleis tocene to Jloloccne lr:l.nsition havc bten Tt!cogmscd 
globa ll y. However. in many parts of thc world and p:1nrcularly much of the southem hcmisphcre. the lad. or 
sui table si tes ancllor good chronological control ha ve providcd uncenamty as to the dcgree or S)nchroru<:1ty of 
changc and conscqucntly thc rccogmuon of causal mcchanisms. I-tere we prescnt 3. detallcd. muluprm.y record of 
the Lr3nsition from thc sedíments of a small scoria cone la k e situatcd wittun thc voh:an1c maar of Tov.cr ll ill, on 
the Wcs tcm Plams of Vic10ri a. southeastcm Austra lia . 1t is onc of thc fe""' slles on thc contment that demon\trJ.tcd 
continuous scdimcntation from the Last G lacia l rvtaximum ro prcscnt (O' COSTA et a l 19~9). 

High reso lution palien analys is providcs a p1cturc of dry l:llld vcgetation and is combincd wuh dctallc.d 
scdiment. ostracod and diatom aualyscs and stablc oxygen analysis of ostracod carapacc.::; to prov1de dctaiiS of the 
dcposit ional cn vironmcnt. Addi tional da ta are provided frorn identificauon of plant macrofoSSII.S nnd Coleo~tcra 
remams that whcrc preservcd in sorne parts on the scdi rncn t scqucncc. Mcasurcs of b1omass buming are prov1dcd 
by the ca lculation of densities for micro· and macro· sitcd charco..1l pnrticles. The chronology of the 4 rn cote 
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trarl 1 //'( 

l<d by 32 A\1~ cbt unng AIH tn e bmatooo ""h Slc\ln anJ fklatauoo Th< agc 
dcletms wae thc:n eoa\ encd t lc:nd.u ago md .. uag <~ coourtuou). sedunentauon sequen ce from ibotn 

110 7 )() )"C:lf fll' 
lbc c::u~ ¡wt ol ""' rcaxd mJ tale> !he cu lm<'t o( a >hallo,. br.1dillh la~e (3 "loo) surroundeJ b1 

J steppe ~uon Al al>ou1 17 c-al ll P rhcre """ an abrup1 chan8" 10 salme, and pcrhap~ 
cphem<nl b~ too.lr11<lll 14 7"/oo) nd c•pan\IOD ""hrn rhc •= o( eu.:al¡p1 ,.oodbnd Ir 1 hlel¡ rhat a global 
ttmpa:uur mc.:rt.t1C a ... 1.1teJ "V~ath thc bcpnnmg of dc¡;Lu:1auon result.:d in otn effecu\'e reducuon 10 IDOIStur~ 
\lo1tfun th.J m-.. hom l.& 9 ~a '31. 8 P. ( asuanna~cae ~ga.n to upand, patups ;u a resuh of sorne funher n:)e in 
kmpn;..~tur &Jil.i 1h1s" folluv.ed. at 14 O L.a cal BP, b)' both m¡;~ 10 lt:mper.uure and precipatatton \l.llh t.ht' 

'" G« ot (a · nl1.1''f."3C Of'tJ' forot. marled rcJud1oo~ m :)tc:ppc ekmenl\ and the re·est:~bhshement of 
U1. ah ".altr Aft« a hghl hmallc fC\C'hal bc.1\l.rt"n 12 "'\ and 11 La cal B P. the dc\Ciopmen t of fresh\1.'3let 

wubm lbc h2 tn and 5Wbtlt 1100 ot fuu: 1 \ etallon mdu..-atcS v.arm :and "ct condwon~ that charactcrised much 
u l thc llnluccn< pmod O•cnll, thc rccml """" dcat late gl.o:ral •anablhty bul tJus c. drfficult 10 reble ro cllher 
Antut·fle or. 't.rth Athnu.&: p3U.cm , pt.Jhlbl) duc: 10 rqponal anfluen~ts of climauc and oceanic circulauon pauems and 
dte mtt1·r ·La.ti~ tup bc:tv..a:n ~-~mgt.'11n l.cmpcraturc: and pret:tpttauoo 

IJ 1'(1\1',. IJ \1 EO'oC.Y, P. KERSHA\\, A P & DE DEC'KKER. P 1989 L:uc Qua1emary palacocrol<>g) of 
T<Mcr Hrll. Vrctcon• A~~>tr•h• J . Biogeog. 16 461-182 

Rapid vegeLalion rc:.ponse to clima tic change in African and South American tropics 
uround .lOOO yea rs befo re present: the responsive tropics and complacen! poles 

Marchan!, R. 1 & Hooghlemstra, H2 

1 Dcpartment of Dmany. Tnnlly C'ollcge. Dubhn. lreland Email marchanr@tcd ie 
" ln\lttutc or Bu:xhvc~i t y ::md Ecosystcm Dynamacs, Facully of Science, Univers ity of Amsterdam, 

P"'lbu; 94062, 1090 Gil Amstcrdam.1l1e Nethcrlands 

Palaenecologal:.31 data recordtng a pronouncc:d cnvuonmemal shifl ccntred about 4000 yr BP is 
prcsented from troprcal A frica nnd 'outh AmcJ ica The cnvuonrnemal shift is pnnrcularly rnanifcsted as a change 
111 thc hydmlog1cal budgct of numerou. swamp and tale catchmcnts. The majonty of snes in tropical A frica record 
a \luft to dner (O\·rronmcntal condruons that is 111 opposition 10 South America. where a slurt to a wcner 
cnv~ronmcn t 1s genera lly rccorded. The strength of bct·wccn site !!lrgnals varics from being relativcly complacent to 
dramauc, m sorne case rcnective of v. holt·!tcale vegctauon change. Thc magnitude of change is rnainly 
dcpendl'll l of the locauon of the satc and thc proxy under invesugalton. llJCsc ccosystem changes are likely to 
rcnect ch.mgcd precrpllation regi mcs. mcreased c'•apuratmn, and oran extension/conLract.ion of the dry season. 
Thrs pronounced en' 1ronmcn1al shift is panicu larly intcrcstíng, as Lhe strong changcs rrom the tropics are either 
"'eakly recorded, or non-cxis tcut, al more ex tenstvely studied tcmpernte la titudes and Polar Rcgions. 

The climatc mechanasms rcsponsiblc for 1h1s shift are revicwed and a modcl devclopcd to cxplain such 
a strong signa! rrom the tropical arcas without associatcd changes at high latitudes, such as changcs in polar ice 
sheet cxtcnt We propase changcs m Pacrfic Occan sea-surracc tempcra1urc rcgime, and the es t:~ bli shmcn t or El 
Nino condtttons ha ve impart.cd a dircctmnucnce on tropical Atlantic SST that could cxplai n the rnpid changes in 
tcrrestri:tl palneoecological rccords. Othcr componcnt or the u.:rrestrial-ocean-atmospherc systcm are also Jikely 10 
be important comnbutory ractors in the environ menta l shift. in particular the large changes in land surface 
condtllon.s cou ld comribute to the climatc shift. Givcn lhc sceoario for Lropical environmental change, 10 a dcgree 
mdepcndcnt from high latitudes. targctcd arcas or ruture research are indicated that incorporate developmcnt of 
c li mnte and ecosystcm modcll ing and palacocnvironmcntal investigation wilh a tropica l focus . 
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Late lloloc n abrupt clirtut hang .md tb '-pan._.J n or th 
cultur in soulh rn ' iberia and Ce-ntral ,,. 

Dirksen, V. G.'; Van Geel B • & Zllrtseva. G. l' 

Thc cultunl bloonung and t\p.lruh.lfl f lhc .s~.·_ thlln rutu.~r<' '" th'" '!-u· 
~nJ Centr.tl A313 313rt<"d dunng ~ Qth centUC) ue .... hh.:h \. :wrclJ.t.." di 11b thc t.'.ll i 

cucr -.:ondmons, dated lo ca 50 cal ~r BC ~~--50 BJl) tn Eur 'f"L' Thh abrupu .:bru.tt ... 
Jo.;hneof~bracu~.tt) (\A '\ GEELct.d 1~~} loortkrt\lUDJt.~t.tnJ.tp.: ~~tr- .. Ulrol'l 

t\pansion ~~ anal~~ palaeoeo\lroomenut han~c: dunng thé mJd· te H <:nc lho: 

rteords of edunent Cores from IV. O bies V.ert ot'tu.mQJ the l~h·\\.lter 1\ulu l.(' l..i~t 

.. 

) Lhian 

\;!0 m as 1 ). klcated at the fore.H;h:ppe ~Olone of tht \lmu ... tn" J..:r~·~"" 1 ,.,1Ut~ S 1hcn.11 ~J thc: 
br.td.1~h \\'h1l~ lalt" (52°03'!'\, 93°43'E., :lO rn oa. 1 ), 10L.dt6.i \lotlt\ln the .lCf'fiC 7l ~~ thc-l "ulanh:mounu,n 
<kpro 100 m northem Tu va The reg10nal ch111.1te 1\ numl) ,,'lntmllo.J ~) ~·th:Tun .ur m.;¡_.,..,c .. 1\C:H"tthck" tbc 

3rea mayal o be influen ed by Lhe \\'es.tcrb~ aod tht" A'1.m morh .. Xlfl, \\hh.h I'O(h thc1t hnut h<"h" 
The \\'hite LU:e record sho" s 1t stn"lllg humid '\tgn:d :11 C3 3'H0 llP a.llcr .1 prn~.lJ .. M Son ·h."f'ln Ju~ 

Junng the mid-Holoccne. The urid pericxt i~ ch~raamreJ h) kw. Jkllkn tlfh."-"tltniiLtl and, .an"KWIS ttw' 'm~rh~u~.· 
1a,a, Chenopot.haceae dominancc o'cr A.rtemi.úa. mdJ~.·.umg thJt docrt o~.nc..l ~nu-dt-.cn Jl<T'I"'Io.l ht'r B1011\.\-"" 
productivny, \~hich is controUed by lllOI!o>IUn• 3\'JllJbtht) In .md atea~. \\;b "t"f)' lO\\ .\ ~hJ.fl' fN.' of 111. (lOIIcn 
,aluc:s and tota l polleo con eotration. t.al..cn tugclht.-r w1th 3. Ja~tmct d ·!me or \("f()ph~u' t.au. b ~garun.t :l\ • \h'l 

signa!. On the othcr hand. thc h1g.hcst concentr.tuon of '\hrub ban:h polkn mdic:ttC:\ lt\.lt 11 v,¡l\ l'UIJ t thL" tran~lhllf'l 
10 the WCl pcdod. 

Tite Kutuz.heko'o U.ke record from th~ le-s~ Jnd Mmusm~L dt-pn.:~\iOn. arvuud .:!.0 l.m O(Wth-we.t ''' 
Wlute L.ake. also shows :a drstinct chmaté shrft to wcttt:r ~omhliOns ThL" sttt ha\ J hi~hcr ll"m{l<val rt" luuon 
dunng the late Holocene, v.hich aiiOw!!! us to distmgui h JS)"nchronou~ tn:nds m tc."m~nture.'"Jnd p~tpllJllt'IO thc 
coldest phase started ca 4310 BP. wh!lc the ma,imurn humri.IJty oc<-urrtd bct-ut."t"n CJ ~9~5 aud .:!410 Ht> .... Th(' 
hrghest va lucs of Antmüia and low trce pollen abundanct: md1c:ue and (cold and Úf)·) t:t.\Odltlt"~lb Jurtnt-:-' 'l.)r 
DP. whcn stcppe and semi-dcsen donun:ucd m t.he depre :-.ton and mountain fon: .. l "'"" "t.mngly rcJucc-J ~ \harp 
rise or Cypcraceae anda dechne of ;\Crophyu u·u el arly reflcct 110 IOCrt:.:lSC' 111 enc:t.:tt\C' nxu~turt hlV11) alter 
3000 BP. The polleo record of two pme specie~. \\lth a diffL'Tenl c~utogy. )h0" J progrcs.'iJVe torc .. t h11t dllv.n 
slopc (Pim4S syh·tSifl'i stans to risc) m rcspons!.! to ancrrascd moz~tur~ :l\'íl.tla.blhty, v.hlle rd:liJ\cl) cold condltU.)(l 
pcrsi ting in highlands prevcntcd forc!l.t from sprcadmg up·~lope (P .. Hlnru·a has n .low :~bunt.lance) 

Our recorcls show corrt:!!ipondmg chmatc r.:h;mgc: m bolh the Minusm~l.. ancJ Uyuk dcprc~\100\ In 
general. it was dry during lhc mid-HolocG-nC. \\luch 1~ opposuc 10 the \\idd) per~.~c i,·(J humtd Hoh~~cnc:Opllmum 
reponed in Europe. eastcm China cte .. aud c"cn on a regional sea le. such as Oatl.al anc..l \V te-m Stbell.1, hu t the 
dryness is consistcnt with d:ua dcrivcd from :1rid to semi-arid zoncs in northem Mongoha tPECK et al 2001) and 
lnncr Mongolía (CHE -TUNG et al. 2003). Thc d1~crcpam:y mny be duc t? c"apom t1 0n cxccoedmg prcca¡>atallon 
that reduced the cffcctive preci pitation Convcn¡cly, dunng thc cold pcnod hctwecn 4·2 L)r OP n hurmd11y 
maximum was recorded as a shá.rp climate stuft. !:ltarung shonly aftcr 3000 OP. Wcttcr and coolcr ondltlons than 
todny resulted in an increase in vcgctai!On covcr. higher biomass producliun and thu.s a lugher corrymg capactty m 
the Asían stcppe zonc, whrch bccamc an anractive living arca for Scythian nomads 

CHEN-T UNG, A.Ch .. HS IN-C'HI, L . JIAN -YUII . L. YAN·CHE! G . Ch 2003 . l oe dry Holoccn< 
Mcgathcrmnl in lnner Mongolia Palacogco~or Palaeoclimatol Palar:oecol. 193. 181·200 

I'ECK, J A., KHOSBAY AR, P.. FOWELL. S J • PEARC'E, R.ll . ARI UNil lLEG. S . HANS EN. ll C' S . 
SONTNKHISIIIG. N. 2002. M id to L.1te Holocenc climale change in north central Mongoha 3.! recorded 111 
the sediments or Lakc Telmcn. Palacogcogr. Palacochmatol. Palacoccol 183. 135-153 

VAN GEEL. B., VAN DER PLIC HT, J . KILIA • M.R., KLAVER. E R., KOU\VENilERG, J 11M . RENSS ioN . 
H., REYNA D· FARRERA, 1 .. WATERBOLK. 11 T . 1998 1l1c sharp n sc of " I4C ca 800 calllC' po;~oblc 
causes, rclated climatic telcconncctions and thc impact on human environmenls. Rndaoc~ubon 40. 535-550. 
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