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Late Qual~rnar~ emironmental bistory of the Central Permian Aodes 

Si lva, B. 

~ rad10carboo d..l.led saJ.,mc:nl..lt)- otnd t rt pollcn ret.·tx"lh rmm thc: Cc:ni.J'Oll Pt.nJ\tan And~. at 
ek\1llu.)n bme 3500 m a s.t. h.J'tc ag.tuftJ.:antl) enhan(ed our unt.lchl.&Ddtng ol L.llc Quatema!') tnvuonrnentJI 
ch.:Lngt~ ·¡u..,..vd~ !.he cm1 of lhc b\t cold )t.age {blc glacsaiJ. f'OIIt.n J"-<ic:mbbges dommatOO b) puna c:lement.s. 
akmg 11lllh :.ome moni.Joe f·OJc 1 JOdh.aton. from Ligo RunucctxhJ (ne:u- And.ahul) las) and Qc"" llaccocha mll'e 
(Uc-Jr ("u/al) mdu:.atc: ~ coW 1 dry chm.ttc TcnUII\C C\ 1dt'nct for a late gla 1al cold 1 v.et epasode (1 e Younger 
f>ryo~ .. "J 1\ aJt.o ')Uggdlt:d but 001 prc..entl) cnnfml'k:d 11te Ltan~UIOO lO thc c-arl} Holtx::t.nc: 1s m:ul..ed by peat 
IOJIIauun, arhJ mcrca~s 10 :srborcal and monune fore.,t ta:ta (the abo\c Sttes \\1th Torrepa1a m1re and 
Cluqu&~occtu m&re) 'l'll.t: p<tiJcu ev1dcn~:e from all four ~lte> 1mplu."S mcrea\ed mo&sture nnd h&gher t!!mpcratures 
(n•u aboul 11.000 lo 7.000 cal )'> 131' lñe nuddl< Holocene (1.000·3.000 cal )rs BP) ts charactenscd b¡ a 
decline '" mt'Nltane furc~t md&cators. and mere~ m Po:u.:eae and Chcnopodiaccac-Amar::uuhaceae, suggesting 
'"':r~d andJty Dunng tht late Holot:cnc (3,000 cal )TS BP-pre.scnt) s.t..•cllmcnt:lry and polleo ev1dcnce (inc~ase 
m puna t.axa, &ndicrue: a tr:tii\H&Ofl to colU 1 "'~' oodmons ~uh Lhe onset of eoglaciauon Followmg thb penods, 
h1gher tcmpc-rJturc~ are •mgg~tcd hy 311 mcrt!ase 111 montanc and moi~turc· lovmg taxa (e.g. Alnu.\). Modtflcatioos 
of the natural cnvaronment by human acti\<ity dunng the late Holoccne IS also l'vidtnt in the polleo records. wnh 
unequ¡vocal evuJencc for c learancc and culllvauon 

Holoccnc en vi ron mental devclopmenl of thc intra Andean high plain of Duitama 
(Boyacá, Colombia) from pollen records of Pantano de Vargas 

Berrio, J . C.1.2; Gómez, A.'¡ Hooghíem stra, H.'; Becerra, M." & Marchant, R. 5 
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llolocene cnvuonrncntal changc and the pre· l-l ispanic occupation lustory of thc intcrAndcan hi gh plain 
P31J)a-Duitarna in the Ea.stern Cordillera of Colombia. are presented followmg pollen and scdimentary nnalysis of 
lakc: nnd swnmp scdimcnts. 'lñe pollen record frorn a 625·cm long core (Vargas-!), dntcd by sevcn AMS 
rndiocarbon dates, reprcscnts thc period from 8800 to 2600 13P.11tc pollcn record from 515-cm long core (Vargas· 
2), datcd by four AMS radiocarbon dates, represcnts the period from 5400 to 1500 BP. We idc 11 tified scvcn 
distinct periods in thc c11vironmentnl developrnent of thjs bas in . 

From 8800-7230 OP the active dramagc systcm changed and organic-rich sediments startcd to 
accunmlatc. Almoi and Myrito swamp forcst grew on wct soils. ·n1e surrounding slupcs wcre characterised by 
Andean fores t with much lledyowwm, Melastomataceac and Quen·11s. From 7230-6090 BP open water with 
aqun11cs and ¡>Cat-forming Plamago is chamctcrístic as lakc lcvds changed rcpeatedly. From 6090 to 5220 BP 
open wate:r and grassy vegctation around thc lake became rep lnccd by Almt,\·-dorrümltcd swamp fores t, suggest ing 
a lowcring of the lnke leve!. Thc lakc leve! continued to lowcr under increasingly dricr conditions. From 5220· 
44-00 BP competiti011 bctwecn Alnus· dominatcd swamp fores t and open grassy vegetation cominued. this 
reflccti ng changing water lcvcls. 1/edyosmum. Miconia. Quacu.\·, Solanaceac. Relbzmium and Rubiaceac werc 
common elcments in thc Andeau forest. From about 4400·3500 BP thcrc was a high production of organic 
material as the cover of A/IIU.\-dOminatcd swamp forcst with Myrira fluctu:Hes within Lhc catchment. Deforestation 
(reduction of Quercus). the lowering of Lhe lake leve!, aud increas ing erosion (Amaran thaccae/Chcnopodiaceae, 
Borreria (HUI DodoiUlt!a) point Lo the prescncc of prc-hispanic human influcnce. In the period from 3500·2500 BP 
thcrc is flrst evidcnce of crop culli vation (Zea mays) and incrcased nmounts of charcoal in the sediments as the 
clcarancc of montanc forcst (Quen~u~) and ero ion increascd . From 2500- 1500 131' opcn grassy vcgc t<Jtion is most 
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Em ironmenlul chaogl'S on lbe Laple' ' J n.'t!ioo durim: th \ticldl< 1 .JI< Qu.th rnúr~ 
inferred from Bol' ho) L) 3kllo"k) lslund (. \r.:ti< "ilkrial¡lOII<·n t1rd' 

Andreev, A. A. '; Novenko, E. Y.': Grosse, G.'· Schlrrme•slM, L.' Tar .. ov, P. E..' 

Alfred \\ egcner ln .. ututc h . .-1\>Lar tlOJ \1.mnc: R c.: \. R~.: 
Tel~~nft!uhc-tl! ·\-ll 1)·1.1~ ... \ 1\tt m. ~j\."lltJ;1D\ 

: ln.:tututc ofGoo-gnph~ R~\S, ~t.alt.ml!Mh.'Ul\ :') lt.P}()l7 \t 

Pnllen rerords from pcm1UÍJ"''.:t 'tttu ·n..:c' '-''mrknk.·::Jh.:J ~' 't 
Bol'shoy L)akhovsl\ l~land (7J ·~o?\_ 1~1 '0 El d1K:Unll.:nt thr t"muc.tmcnbl hist~Y 
for atlca~t the past z'oo !.. a Polleo :otpectra and tn .. ~d f<tun:t indi\..:.I.IC tb:u h: h f) \\ l P'l" ~ luntl~ tu:hllut 
pn:d01mnated dunng JO tntcrsta.dt;tl r ~00·170 la ago Summcr~ \\Ct\"' t;.~th 1 mu anJ \\fu k 
rcflec1 SC\CfC WIOter COOdl ii OO~ 

The polleo :.pe<:tTJ ret11..'Ct ..,pa.r.er ~'TJ'' .,C'\J~( 't'~<"t.uum ~o:\1\(-r d1u•n •.:. Lu !'ulLua' JaL f" '. 0-1 \U 
ka ago. with Cll\Jf0nn~nl3l (.'011dlli011 "- much niDn! \C'\C'f u)mpJrN i11'1lh thc- pn.:\1 )lJ inlll l :;d Of'C~ 1 ~,-c.· C 

and Arrl'mi,ia plant as:.OC&illlllll!t dummat~d '<"gctall~m at th~.: l:'tcl!UHlln!! ~'llho: h:m&an lnt~~1.1l C" l ttJ \.1 ¡:: 
Somc shrubs (AimoftuiiCO\U, Sali\, Ht:tuld ,tanll) gl"C\\ lll n~'"ltl.' J'UllCdl-d und \\C'Il r ru... .t ~ ti Th~ dmute 
was rclativcly ''nrm during th1 11mc. fl' ultin!! 111 tht mdung pf tht ...,,,Jia:m h. ul,r Latn. l..lufln th~ 
interglacial oplimum shruh tundra wuh Almh /nlth·o\11 :md llrtulu ,..m~• l-1 ,t(lfllmat..:d d.ltnm < hm.at(' "'·1 

relativeJy wct a.nd warm Qu:mtltJti\C polkn-b.t't'd dunatt.' n'-othlrudr~m ... u· 'l''t that rnt: tn Juh tcmpa.uurc 
\\Crc ~-5°(' highcr th3n the pre.:.cnt dunng the ~)()llmum uf &he:: b.m1au lntcrgl.h:UI, "h1k L1tt" l'-<'nuan f«,'.fd 
indicate significan! chmatc dcteriorauon 

Low pollcn conct:n trauon. lnrgc amount· 'lf t.:dq}(J'o.&tcU p.tl)numt'Jl'h" .tnJ pt<',~o.ntC' (•l~.:t)~\t:r 'Phlll~ 
taxa charac1cnte pollcn records dnted >5 -5U 1"C La Bf) :tnd fmm ll'l•11 w > .. 9 IH.~l L.J p,, ''·' ~nJ M"d~~ 
commumucs with fcw othcr hcrbs occuptcd thc arca dunn{! tht., ll!OC', l'nnt.·-..pcwhlm~ hl th..: I)D·tn (f.arl) 
Wcichscl ian) stadiu l. Dominancl· of rctlc¡)(})JIC'd polkn rl"Ol'Ch '"Jr~.-l' \C'f(.Ulllnn ~o.'d\t'f .sndiot lc''" !"11lc.:n 
producti ví ty. . . • 

H1gher po llcn concenu:uann, fewer rt.'tltpo .. ucd. pal~noml'l'flh'~ ,md m~.-n·.t.,t ot < ~pclJt:<:.tc ~1lll"ll 
contcnl are charncteristi c for rccords da1etl ca 47 ·37 t..J b) ''(' and IR ~I. ~t-·d~t· and f"'~' tundra h~<' 'C'!!t:l.ath•ll 

with sorne other hcrbs (mo!ttl )• Caryoph)ll:lceac) domu&alr.!d \l'l'CIJllon l'rl'.,l'lll'l' \11 "tUII\l' Yt;Um polltn Hld&..:.lhlr 
(Sahr. Betula mma. Ericales) rct1c,:ts rclnuvely w-:mn .md Wt'l dun~atc dunn · tha .. rnh;n.tl tolr...· pond<'d hl lhe 

Kar"ins ki (M1ddle Wcich'ich:m) in terst:u.hal. . 0 
In thc polkn spcc t.ra datcd ca. 31·~~ 1~(' ka Bl' polleo ~.:on~..cnu.uwn lkc:u.-a."l'\.l < ,r.h'- "-tdflc 

communitics with somé C':tryophyllaccac. ,\ ~lcr;lcC. l t', llra\'SJ accae, nnd \ 'a/,·n·au.t donh•t .. tcd H~·tt.JUon dunn • 
this intcrval. Largc nmounts of rcdcposn~d ¡JOikn rdkct !)C<tr¡.;c \t:i!cta!lun c:mer Jnlilor IP\1. polkn I'UlcJull•\lt) m 
that time. Cllm:~.te was much dryer and colder thtHI tlunng the prcvaous mtcn·ill. Thnc Jlc nnr«t\fd" tn~m \.u1~n 
(L...., té Wcichscliall ) stadial . 111is may ind&catc extremely unfJvmahk en' unnnu:nt dunn~ tho1t llllt:l.'.&l _ . 

An incrcasc of po llcn conccn tr.Hit)n :mJ a pre)c:ncc 1.-lf .\aln JrhJ IJrtulo "'"'" rulkn fdlt."t.:lllli Jn 
amcllorm 1on of climatc. is charactctisuc of ~dtme:nh '•r dJtcd 10 bctwecn l.:! ami 11 l.:¡ ltP (AIIt:hld). Ix.~ .. rca e: fl( 
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pollcD e • disap¡>Qr.met al pallcD 1> noocc:ablc Col Y n¡cr llr) os p<etra >nd " d> , 11 ""'"' 
ddrricntton. 

Th< ClOfly flolocme dc¡>aut> 1> b:or.t.:tcnlcd by dtxtun>n < ol 1/nusfrutJ•·oJa &tuL.., and Encaló 
policD lUid f.qu, lum por n.. hi polkn ooncrnu•u :wd lti,.b >hnlh palien on1cn1•n !k d"'""'•ts d.11cd 
from 9 to 7 4J "e UfJ. tdlc(.U ,.arm Jnd "ctl: mate liunng tlut mter 41 ~--rc:br o( a.mount of \hrub 'ponen 
rdlccu rhe dcttnor.uu:.- of lint..:att afta 7 h »f' C1imatc 010d \cgcwtu-m o( l~ laJ'IIC'\o co.:ht ara bccamt' 
s.nut..r to rrv lcm JQ('C th.lt tune 

Paleodimatic changes during the last ca. 750 k) r rcco rded in thc 
Kathma ndu \-alfe), central HimalaJa 

Fujll, R. '; Makl, T.'; Sakal, H.' & Mlyoshi, N.' 

1 
tJL:ully or S..:Jcnce OL.a)JilW l'DI\t~ll) of Sóe~c.:e, 0lJ)"3rtl3 U a pan). 

Ocpa.nmcnt o{ Eanh !x:lcnctS. K)U)bU L'nl\eTSil). FuLuola (Japan) 

Wc camed out pal)nolog•cal and !.etl.uncntologl1.2l studJl':!i of thc dnlled con: obtamed from thc 
K:nhm.Jndu Vallcy. morder 10 reconc;:truct palcocltmauc changcs m thc cen1rnl Hunala)a and to ci:J.nfy changcs of 
thc put lnd1an monsoon dunng thc M~tfdle 10 Late PlcJ)toccne The on1muous record of Ind!Jn monsoon m thc 
Huna laya ha~ no1 been clanficd ye.t, although many SCienus~ ha ve camed out lntcns1ve stud1es of deep-se:t 
seduncnb 111 the lnd1an Ocean and )()(SS-¡>alcowl sedtmenrs 111 Chma The- Kathmandu Vallcy, \l.hach i) locatcd on 
the: o;oorhem \Jope of the ce.nltill lhmallya and 1s d•rcctly mfluenced by lnd1an monsoon. is one of thc best targets 
fnr the paleoc!Jmauc '\tudy After the pollen analysJs of 21 -m-long core raken from th!.! basin fill scd•menlS, '"e 
could ha ve outhned the paleochrnauc changes m rhe Kathmandu Ya llt!y during the last ca 750 kyr and clarificd 
miilennJal-scalc clunauc changes from 12lyr 10 45 l.yr. 

The basm -fill sed1ments of lhc K:uhmandu Va !ley are mam1y cornposcd of Plcistoccne rhick Jacustrinc
fluvial sedmlenl _· n1e 2 1 K-m long corc was obt:uned at Rab1bh:n"-an in the \I.CSICm central pan of rhe Kathmandu 
Vallcy Thc core lS hthologically c.hv1dcd into thrce pans: l) 15m thick gravelly mud Jtlhe hasa1 pan, 2) 187m 
th1ck c laycy 3nd muddy sechmentS 111 Lhe míddlc, 3) 9 m 1h1ck sand txd at the top . The samplcs used for pollen 
analysJli "'ere firstly collcc1ed at onc-mcter mtervals from the corc in arder to rcveal thc outhnc of Lhc 
paleochrnatic cha~ges. in the vai.Jey . Ncxt. thc samplc.s at 10 cm intcrvnls wcrc collcctcd in arder 10 clarify 
nullcnrual-scale chrnauc changes m thc valley. 1l1e age of the e-ore "'crc estim:ued tO he ca 12 kyr toca 750 kyr 
from magnctostratigraphic stud y and AMS 1 ~C datmg. 

1ñc poUcn diagram of the core was chamctcri zed by prcdommancc of Q~terrus. which attams 30-80% 
of the arborcal pollen. PimH. Cmwnop.ris, Alnur. JJemla and CarpbUL\ were next donunan t arborcal pollcn in the 
d1agrnm Predominan! n~narborcal pollcn wcrc Gramincae, Artemi.ria and Chenopodiaccac On thc bas is of poli en 
a~semhlages and nuctuauon of rallo of arborcal ;md nonarbore:tl pollcn. thc pollcn diagrams werc d ividcd into 19 
po llcn 7oncs We infcrred paleoclimatic Ch3ngcs on thc basis of interrclationship bctween prescnt distnbutiou of 
~egctauon and vcrti:al chmauc zon:uion in th~ Kathmandu Va !ley nnd surrounded mountains. ror the purposc of 
1nfcrcncc of pa lcochrnate, wc used thc followtng gencrn as clrmatic indexes: Pimu, Twga, Pin!ll and Abit•s fo r 
co ld c lrmalc, Quercus an<l Casumnp.H<I" for wann climate, Alrw.\, /Jetula, Carpinux for wc t climatc and Gr.un incae 
Artemisia nnd Chcnopodiaccac for dry clunate. 1ñc nuctuation curve of arborcal palien corresponded lO curve or 
5 180 obUlined frorn deep-sea sedimcn ts in thc 1ndian Occan (8ASS1NOT ct al. 1994). Our rcsu ll are as follows: 

1.- We obtnincd thc palcoclimatic curve ranges in agc from MIS 2 10 MIS 19. 
2. · Thc pa leocl imauc changcs in thc va ll cy werc mamly dívidcd inro two pnns at thc bound:~ ry bctween palien 

7--0nc 1 O and polleo zone 11, duc to drJ.Stic cha nge of numbcrs of palien conccntrat ion : thrcc to four times 
lnrgcr in .lhc lower pan .. h corresponded toa boundary betwecu MIS 8 and MIS 9. 1l1c lowcr part was 
charnclen~d by fluctuauon of longcr cycle. and prcdomi nancc of warm-and-wet c limate. On thc othcr hand 
fluctuat i ~n cyc~c was much shortcr. in the upper part, and clima te was coolcr or cold-and-dricr. except a~ 
mtcrglacla l penod of MIS 5. lt was mferred thnt ac ti vity of ludia n monsoon bc..~ame wcak sincc MIS 8. and 
dry cl imatc sccms to hnve prevai lcd in thc central Himalaya. 

3.- lnt ~rglasin l pcriod~ of MIS 11 and MIS 13 wcrc warrncr-and-wetler c limatc, in comparison with interglacial 
pcnods from MIS 2 lO MIS 19. TI1c perccnlnge of arboreal po lleo was 70 %. and value of polleo 
con_ccmrat1on was very htgh. Cu.ililnop.ú .\-. Malloms and Alrws h:ld vcrr high pcrcem::~gcs. Thercfore, :~ctivity of 
lndr:ln monsoon seems to ha ve becomc very intensive during MIS 11 and MIS 13 in rhe central Himalaya. 
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Long contin ntal pollcn record, uf ll.r.tini.m Quat..rnJr) 

Geras•men o, P 
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La 1 (,la<·aal dec:adal-to-ctnlennial multi-pro~~ record of dimate \ariabilit~ from 
( ulombian Lal.c l"uquene: pr~ntation of ¡¡ 'ne,t-generation' project 

Groot, M. H. M.; Hooghaemstra, H. & Berrlo Mogollon, J . C. 

1 • 111Uh.·1Vf H •. c,h • ) anJ &;, ,~ u;:m IJ1-namh.:S lllill l DI\CP·It~ ~ Arn.:atcrJ.am. Krubblll 31 
10'1· \\1 Amsttrd>.m. Th< S<tik-rlands (In ,CH>p<rallun ""ha u :O.ITG. SIOZ. \"L. CIO. 

l un B· ~ 1 01" 1\u.:l, l ni\ ( .. mbnJ~t: Po" Lou\>un b :\l"u,·e. l mv kt"-a) 

L1 e t m m U1'f11Cal mounLun) h3\c thc potc:nual to .ucht\·~ pa't chnutt: chang( vo~th high prc~I'HOD 
a\ nugrotllon ol \C'j;ri.JIIOn hclt o-;~,;untd ahJII,Ic..hn.tll) . In the Colombaan Ando nli.l.\tmum \t:ntcal ds~pl:t!.:cmt:nt of 
tht urpt"r l<tfOI llnc n FL) m a a gladal·mtcrgladal C)dt! ¡, smnc.: 1500 m. rcpr~c:ntmg 3 Lempcrawrc hange ot 

ilfllC tofJ r 
1-'olkn ;mai)'SIS of long SC'Jtmcm CC.IfC,, colletted ID the IRir:lffiOO(;)OC b:l510 or Bogotá and Fuquenc (e 

4 . , :!550 m clc\allotl. e MO km apoU't). h.f\c ~ho\lon thc pvtcnual to rccon Lrud p::u.t chmah: change from 
\cgct;tUon t.lynarrut:\. T""o J\pet:l\ cau~ that \41.! rruy C\flCCI unprecedenred accu.rncy (a) the ba.sm~ are located 
h;1ll\l.:.a) lht> m.llunum o:wo m) ami nummum ( 1800 m) altuudm:ll po:.ition of thc FL dunng a glacia l
mtc:rrlilual c~dc, rendcting thc:,c: ~cJ•mcms a very sensltt\c: Jrchtve, and (b) thc gcologscal setung has led to \Cf)' 

th11.:.l.. JCt.,;umul.&uon, tlf l.u.:u~tnnc ~cthmt:nb (~.11ne 600 m 111 thc Bogot:1 b.utn and sorne 60 m in thc Fuqucne 
hJ)IIlJ R~:.)()luuon of tum:nt re..:ord \'.:tne\ fmm 1500 )T (tn a 3,000.000-yr long record} to sorne 200 )r (in a 
recDTd ,,,.,.enng thc loht 160.000-)'T) Chronological controlts msurficu.:m and based on fcw absoiUie daungs and 
CUJ\·c m~tt<.:hmg v.rth mannc ? 1'0 rccords 

1'he ncY..I)' dc-,tgncd compo.sllc Fuqucnc Projcc;t i~ funth!d b)· AL \V (the l:c,t 70 b) :l!ld WOTRO (70 10 
130 ka) In No\embcr :2002 two pamlkl corc::. of 60-m \l.trc collcctcd m nlcrcme.nts of 100-cm from a Ooating 
rart lmcn.:ore correlatwn wa!!. bahed on se\ eral pro:rae!!. and by u ing 1he ~cd1ments of lx.1th cores; hmtuscs from 
ct~rc bJrrd bre!ak~ \I.CfC: :J\·oaded Jnd we re:1chcd 111 :1 conhnuous scduncnl rl'cord {thc ·grel.'n hnc· sedunen1 sequence). 

Fl~·nwnt (lfUl/un (XH. F Concx ~cann cr, N IOZ), graúr Jt:_t: annly.ü\ (VU).Io\HJII-ignilüm analysi and 
po/len anai)'.U\ (lllEO) will be camcd ou t wnh a ~am¡)lc d i ~tancc of 1-cm (e_ 25 )'f l!..'mpor.tl resolulion). In 
add111on, \e<hmcnl C<llurnn plwtograplry am.l dov.'Ocore s~o-elt!rlril' reYi.Hann• ana/pn ( ITG). lirlwlogical 
de.Hnplum (Unl\•. Bogotá) and hi gh- resohuion HC dlllmg (sorne 80 daling.:. are schcdulcd: CJO) will become 
3\':ulablc. ":'i~ multtpu)xy approac~l.o ffcrs a uniquc opportunny to place vegetationa l and climatic change in its 
dyn:.nuc; :tb1011c cnvtronmcnt Add•uonal prox ies (dtmonL\, Mablt' i.wwpe annly.\i.\) an: scheduled to ha ve a later 
start Curve mah.:hmg nnd corrclat iOII of mul!iprox¡-bascd rccords of cl imatc variability from L...1kc Fuqucnc wi1h 
it e·nJrt• ?UfO rrcord.r (P. Grootes, K1 cl). marin¡; ?1

' O recnrds ( . Shncklcton. ambridge). and ana lys is of orbiwl 
frt:qm'llt'u·~ (M. I~ Loulrc. Louv~un In cuvc) are schcdulcd for thc later part of th is projecl lnter·Si tc corrc lauon 
w1th luglq>rCC I!.IOn ?110 ha~ed clim:..tc rccords from Carial'o Trenl'h (Vcnct.ucla) and San/a Barbara Basin 
CC'ahforn 1:1 ) are also forc!tCCll 

Maín objccu vcs are (a) lO gcnerate n hl gh-rcsolullon mult iproxy record of tht.: last 140.000-yr from the 
ln_lPICCj, (b) to bcllcr undcr~t:..nd causes of climate change and mechan isms at work by comparing records of 
clunale changc from northem hcmtspherc. cc¡ualoria l, and southcm hcmisphcre si tes, and from 1errcs trial. marine 
30d ICC :,heCt tiiVIfOIIOICOIS. 

HOOGH JEMSTRA. 11. 1984 Vcgctationa l and cltmatic tus10ry of 1he high plain uf Bogotá . Disserta lioncs 
Hot;micac 79: 1-36 . J Cr~nncr. Vaduz. 

MOMMERST EEG. 11. 1998. Vegctation dcvelopmem and cyclic and abrupt climatic changc du ri ng the late 
Quatemary. PttD thesi.s . Univ. AmsLcrd:un: 191 pp. 
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Paleovegelation and paleoclimate in the Kathmandu Va !ley and 
Lake Baikal during the Late Quaternary 

Maki , T.1
; Fujil, R. 2

; Umeda, H.3
; Saka i, H.1

; Hase, Y.3 & Shichi, K.4 

1 l~epartmcnt of Earth Scicnccs. Kyushu Universi ty, 4-2- 1 Ropponmatsu, Fukuoka. 810-8560. Japan. 
• Faculty of Scicncc. Okayama University of Science, 1- 1 Ridai-cho, Okayamn,?00-0005 . Japan. 

J Dcpartmcnt of Eanh Scicnccs, Facul!y of Scicnce, Kumamoto Universi ty, 

Polen 

We recogmzcd nme cycle» of \\lnn • \I.C1 .tnJ Ll~kJ ... ..lf!o ('1..-"fh~ Junn1 ~,..,~ .. O "" l'\1 J '-a lh~o. 
foltowmg chang~.'S of rdati\C ahundancc of fi\ gcncr.1 (..)u1 rnn. CJ\Wflt•J'\1\ .1 '"·mn dun.3t ¡•,,, .• , ;a .. "~ 
chm:ue. Alml\ :15 we1 ctimJtc, .md Grnmmtac .b dr) ..:hmJtc Tht Oudu.ltUlO ol f't1';..t·nt.t of hlc.tt iiJh: J.l ~'"" 
mdicatc-s cyclic cli rnaltc chang~s \\htch com.-~pond to \11. 19 

On lhc b:1~1~ of two climnuc re~.·ords m LJ~c ltul...tl Jlhl .._Jthm.anJu \.al! • IH Jt: u'~ t11l th, t ¡:tt111 1 
dtffercnces of vcgctauonal rc:spon~t.·::. to gladJI i Jnll'r$1;Kii11 dnJUtt· ¡;hJn~~' 1n n·rt ..... nl.atl\\ ;.ut·a~ IR .\. til 
Furthcnnorc. wc rder 10 en' •ronmentll ·hange ... dunng the tnul Pkl..,h~t·n, lr.an,ltalll 

Pa lynomorphs dcmot tra te lhe link hel\1 e('ll ro ntinen la l aridilkation. 
sea surfaccproducth il y and thc ¡:lohal clima te 

McCarthy, F.M.G.; Llttle, ML ; Krueger, A.M. & Flndlay, O.J. 

Dcp1 of Eanh Sciences. Brock Untvc~ll). St l'Jthounll.:' Ontano. t anad.J l..:!S 'A 1 

Pa lien rt.-cord:s from a num ber of ODP Mies in thc \\l'.,h.·nt ;\'o1th P.h:tlú.· (ktJn :allo\\t:d u~ to 
rcconstrucl Plloccnc to Rcccn1 vcgcta tion and dunJIIC conJ•ttoll\, An1t lll contlJtc thc'L' 'Mth ltlC'' dq'<Nt\ tn 

central casi As1a Our data rccort.l incrca)ing conuntnt.ll aridlfiCJtlon thmut!h lht: IJh: '\tll):t"nt· althouBh ¡:l.h:MI 
intt rglacial nuctuations are nlso CVIdcn t. Thc ii\MX:IateJ mc:rtJ!!C 111 t:!..~ll.m Ou\ fl'liLrtUally HUpJd\ lhc.· ~~~)t'·'' 
climatc dircc tly by dccn:"asing thc incident sol.ll rad1at1on ah,ortlt:O vn thc: f;,uth') ,lnfJLt' Our iln:ll~ t of 
terrcstria l and man nc palynomorphs in nud-latit udc dccp-sc.t cn\tronn'Knl\ nff A\lil dcrni'II\Uatc\ a \l~nllu.:Jnl 
indircct impact. as limiting nutricuts 31C tl'ansponcd to oceanic t•nv¡ronml.'nb ('lunatu.: datnoratiNl rt..ult., lrum 
thc incrc:tsc in productivity and scdi menwtion ralc\ which ~tque!olcf'\ l.n¡c i1mLlUTlh ul- ~:Jrl\<uL u:du~o.·1ng thc 
efficacy of thc grC'enhouse effcct 

Peak dmoflagcii:Jte cys t conccnlr.ttiOn~ rcwrdm~ ph)hlfl i.Jn._ton ~1omm t:O:rcl;~tc v.llh pt:.1L palien 
concentrations. of which a lugh proporuon IS herb rollen rccordmg t(X11. :tud cnnd!lwns 1'ht" hlfht:r parlldt llu" 
(cornpriscd of terngcnous dus t and authigcmr plankton) r~ulted m r.spuJ \cduncnt.tllnn 1n Lhc Jh)''a1 uoc)tC'm 
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tnu t //f'C 

1\'Cf hort ID1tfn.b · ~ ) • 1 ~ ' 1 6 0 • 0 -t ~l.l 1~ r.tpJJ ~d.uncnlJUOO C'\Cilh, 
of \ Jd3tJon · cptJ le m undbro'-'n procopt:ndin ..:~n l.lmotllt:"'·llat..: 

\Ion¡; ron t inuou.~ reco rd in 1\ l rditerra nean for thc last 130.000 vrs 
high rr\olution ana lj\5 of the ODP Si te 976 . • 

Combourleu Nebout, N.'; Bout Roumazellles, V.'; Corti¡o , E.'; Zahn, R.' 
Masson-Delmotte, V.' & Johnsen, S. J. 

! ... \(E l...:aborJtom: do .SlJcn~t.:!l. du Chrrut tt de I'EO\Jrunnl·mcnl. !)amaine tlu ("~R • 
9119g Gif!ourY\cne, Fr.tnce. 

2 
t !MK K 110. l~occ::,~U\ el U1Ian de) l>omame' Sédnncmam .. -s. Um,crsné de Lillc: 1 59 655 \'illcncuvc d'Ascq 

'Un• ·Cf~ltJI eJe Uan:tlooa. GRC Cicocit!ncte Mo~rinc~. ~Xpart3mt.:nt d ~traug.rafia. 
Pah:ontolog1a i GeociCn~.:tes Mannt:\, O 028 13arcdon:t. Sp::un 

~ II'SJ.J I.sc·c l...abor.uouc: dL"\ St:IL'm.:c"> du Clim;u et de¡· En\· •ronnc:mcnt. Onnc des McrUicrs. 
('entre de Sacia y. 91191 G1f ~ur YHtte ccdex, Prance. 

'Gcoph),•t-alm-,tltUie. Un i,ersity ofCopenhagcn. Haraltlsgadc 6. 2200 Copcnh:tgcn . Denrnarl.. 

Jllgh rc~oluuon muluproxy· anai}.::.C.s (isot op~s. pollcn, clay nuncraJs) of the Ql)p Site ?76 (36° 12N. 
4' IKW. Alhorow Sea) havc hecn done for thc last 130.000yr Pollen nsscmblagcs hrnc; bccn combmed 10 c ln y 
mmerah. :uliii)''>C'> Jntl oxn~cn Jsotopc !o. tr:wgmphy to rccon~ truct thc wcsrem Meducrrancan palcocnvtronments 
and chm01te chnngcs dunng last climatic cyclc. \hronology of thc corc is bascd on AMS 'JC dating a nd oxygcn 
1'\CliOfX.. .... n..-cord 

Pollcn and oxygcn ismopc curves record thc classic contmcnt JI antl marine palcocnvironmcn tal 
changc\ nnd thc gene ral c hmatic trcnds from the Ecrnaan to 1-loloccnc. Morcnvcr po li en cune~ shows success ive 
ami rJpad t~nvtrnnmcnwl changcs a ll ·ovcr Lhc bst c hmauc c:yclc m tlu.: MctlitcrrJnc;m rcgron th:u minuc thc high 
hwtudc~ l'llnliltu; changcs rccortlcd 111 thc Grccnland and in thc North Atl::mtic. Rcpctiti ve deve lopments in 
tcmpcrollc forc.:.t (main ly Quet('IH) cxprcs cd wann and humid c limatc and ~re clost:ly corrcla ted 10 the 
DJn\g:Jurd/Oeschgl'r intt:J::.tadiab. (Johnscn ct al, 1992; Grootcs ct JI. 1993: Dahi-Jcnscn et al.. in prcp.). Semi 
dt:!Jl'rt cxpand-;, whach mark~:tl cold dry climatl! nnd rccurrcnt arídity cvcnts on thc con tincnt, a re rr latcd to thc co ltl 
evcnt~ C\'idcnc:cd in sen ~u rfacl! \~a t en. by <~bundancc pca ks Neogloboquadrina pachydcrma (sínis tral coil ing) in 
thc Nonh Atl::m tu.: (Bond ct al , 1993: McManus ct al. 1994). C lay minera l contcnts pcrfonncd on thc sJmc sa mplcs 
fil to palien rcsu lt s ~ howin g. in particular, cnhanccd sou thcrn wind input from Saharn during thc cold dry evcnts. 

Such r o ll en c urves providc climatic rccords. Wllh rcsolution s imilar to c lassac oxygcn isotopc rccords. 
.md coukl be uscd as rc fcrcncc curves ror a chronological approach of othcr m::~rinc and continen tal pollen files. 

Calca rcous nannofoss ils and pa linomorphs from Neogcne scdimcnts of a well in the 
Macuspana Basin, Tabasco, Mexico 

Sanchez-Rios, M. A.; Pad illa Avi la, P. & Carrillo Berum en, R. M. 

Inst ituto Mc:<icano del Pl'tró lco. Cent.ro de Investi gación Cicntíflc:~ y de Educación Superior de Ensenada. 

'llrc (.'alcarcous ni1 nnoross ils and pa linomorphs asscmblagcs contaim:d in culting sarnp lcs from a wc ll 
loca tcd in thc Mac uspana O as in allow ror dn ting or lhc drillcd sec tion. 

. .Thc scction analyscd is compriscd of nbolll 3000 m of clast ic scd imcn tnry rocks. ·n u:: agc o f these 
sctluncnls IS from Ear ly PI10Ccnc 10 Late Mioccne. 
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Clima te ond ' cgctotiou changc .1round l.al..e I!Jil..al durin~ 1h~ p.o,t ,\:;(l.(llld, '·"' 

Shichl, K '; Kawamuro. K.'· Hne. Y.' & lako , T.' 

To umkr!!.t.uu:.l th.: rd.ttJou'hlll ~-¡-..._.._-n '~z. u'Cl ;JUI.i .. lun~l' dun,t; 
\\amung). 11 1') nt:Cts.\.11} to l..n~.-,\~ thc rd.thnchhlf" ~-~\~.._·rn p.tk "'-III!U.h and p.;1b, 1.11 
tiU':\ \\t.' ~.:amcd UUI tht.' fl."el.lll:\[ni;.;H(IIl ,,f t.hlt\JIC ;wd H!' l.tlh~ .._ h.lll " lU d la~, t\,ut....J1 
)~-.u-... hy 11'\lllf '\l'tiuni!IH ccm.·.:. l'\lr3l'tt:d tn1m W~c B.ul..allllflllt.i<' ~ nJ BIW" .. j U 

BDI~ó:! corc \\J~ dnlk.-d Jt A~.:aJc.·mh.l.tn ku.ifc:. 1n tth.: .._.,nt.. 1 ~.. lbu .. ;a.l 
Píl\Obl..~yJ Bnnk, 111 thc ~outh of Lal..c U.t!l....¡l r llku :lr.:li) .. IS anJ (.."r.nn '111. ,\J1Jh 1\ \Ir¡, 

\arnplc!J uf thc BOP9ó-:! ~.:ore Jnd O-lOOm s.Lmpk~ ut th~.: UIJI"'l1l 1 l'tV~ 'lbl a , t1 Blll'"~b l dV , .. .ah111.h 
ducrnuncd frum \\huh: ~.·ore m;tgncu~ :>~U,~t·puhihl) '""'" c.h \S.al...u t:t .¡1 ~000 \1 h th~.. a ~ f HDI'Y() 1 
t.:Or~ isn't '011\plctd) ck.lr. 111\ .thout; Q l..)·r 0 P JI :!1-~m lS.Il..;u 1-..._"r,ttno\lc.· 11ll111tnU.:.ltJ lfl ) 
13UP96· 2 coa· •s about 350 k)T B P. :.11 1Sm. ltll.l.u lOOm of HIW9~J-1 

lhc med1an gr.un ~11t of lxJth corc ... r.lngt.'tl fmm '\ 1.111 l.u :.anrJ \\rt~o II'W11kr '" th"· b ul¡ etH\IJ an\.1 
largc1 111 thc intl·rgi.ICI.ll pcriod"- In the ... cdlntc.·nh uf l...lL.c Ba1bl. H h \1, 11 L.no\\n 1tut thl \.In 11 '"N r;~m .. J/C 
1'\ OtT~pondcd \\llh t.:OIKCntratiOn') of d1n1om. and Jllll' OJrc.· ... lll.llhkJ ~ath th,· m .• un,· C."' ·~n I'Hli•J¡\1.,_ "u"'
(Ka~hh\J}'a el 31. 1(}99). As a rcsult. hoth ,,1mplc\ \H·rc coru:l.at<.-d Y..llh th...· o\yrcn 1'-lthlfiC .. , .. • 

Polleo conccn tr.ttiOn ... ufboth corc> r.mgcd rmm U"' ¡n' ~1.110, pcr h . m u(thc: \\''\hnk"nl "'óllllrfl, lso 
lhc potlcn conccmrntiOn'S of lmth con.-s \\Crc ~malk1 111 th~ ~ta'-lótl¡~rll'".h J.uJ l.u."lt tn thc IOtcr l1o1.&l p<tlt_,J, 

fhcy raptdly inctca~cd at thc cntl of thc g!Jc i <~l ptnQJ_. :\fld thcn ~tadu.1!1~ de n.J .. ~:¡j tlunn~ th(.' Jlltcr · l. ~•.ti 
pcriod!o>. From thc rcsult~ of pnllen ana l y~;~~. tlw nt.ljor ~"Ktllcn t;i\.1 dunng rhr llllt.:rfl.tuo~l J"=fh"-1 ot l'..lth u'lft'\ 

were Pmru. Pweu ~111d Able\'. Jll Of\\-ha:h. are thnught tll h.l\C ong•n.ah:d ln'rn tlu: m.un~.:f'mpt•wnt .... lllht l.uf .J 
forcst. llowcvl'f, onc of thc nMJOr pollcn ta)l.il u l BDP96-:! dunng U')~~:n hohlr\· ' 'Jfc.· 7 "hh.:h ""''a 'hFhth 
coolcr anterglncwl pctiod. nH:Iudt-d /..LJru "hich al:-.o etlmponcmtll tht· TJtl_:.t ftll't·-.t \\ h•l, thl nl.tt«>t lk-'lkn '·""u 
BDP99-I during the g lac i31 ptriods wcrc thc lu:rbs Artomlia and Ch..:nopodiac.:cac 1 llt\\dt r duung thc fll ¡¡lf 
periud!,, lhc po llt:n taxJ of BDP96·2 w~ts nothing I'ICC<IU"'t: nfthi.! 'J'JI'c .unnttrll >~1 pt1llrn 

From thc rcsults of th e. an:tly~cs. \\C bt:ht\'C tholl úurmg lhl' rl.u: tal rx·ra~~' thc.· rn•miJI\l." 'uh;m;tK tkwrt 
andlor th~ montanc tundí.! wcrc spread on the ct rllcr hol\10 of L.ü..~ U.11l..Jl . .tnd rht· 'lt:ppt:' v..t:... ... prc;.d nn tht ,, uth 
ba-. in of L.1kc B:t1l... :ll Funhermote dUI'IIIJ!.lhC • nt~r~l.tcial ¡xnnd.."' "e bchc,~· th~· lJap fur ... -..tl·m~·rcd thc HJal...al 
bas in <~S it ti OC!t prcscntly. ll uwC \'Cr. thc fir forl.!'il\ wcrc more 1n th~ -.nuth antlthl.! l.w.:h Ion:''' v.ch.' mr1n hl th~ 
north of the L:akc B:1i ka l b:t<:..m 
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Itl'lli X/ll'l 

,\ long r rord from l-oe'' Caledonia fo r compalbon "ith the l. e~ 

,u .. of L~nch's Crater. northea tern .\u tralia 

Stevenson, J. & Hope, G. 

llqhanmnn of Ar h 1~) •.• J ' tural H t 111)' Rc,.c:.J.rch ~hool of Pa1..·1fk anJ A~ian StuJi~s. 
Au uahJ.n :\Jt1orul Lnn J'\lly Canbcrra ACT 0~00 ( .\U)Lr3lia) 

fur se" ral dcc-"J une: uf .\u\UJha' lC) pal.leocn,Jroo~ntJI \Ht."' hJ.., hecn the long ra.~d from 
l.)n h'• < r.~cr on 1hc ll"f'lcal nonhca 1 (scc KERSHAII 1976; KERSIIAW 19 6. KERSIIA\1 el al ~()()~) Onc 
o( thc fll!.rJt t:ontpclho • a.spc":b <,f thl) '"""-'l'td 1 3 drarn:ltl\o n...c m durcool th3t corr~pood:) "''th 3 nse m 
sclcroph}llou'i "~fC:I.;tllon :md a dc\.:hoe in Amu,·ana dunng tht bte Plcbtoc.:ene Ov~r the )eafS re.search at the sth: 
and frorn kx'.all,lflS nearb) ha e 31lcmptc:d to unrJ"d th~ pt~:)lblc <:orllnhuUCin.) made b) peoplc and chnute 
chanvc to tht~ t.lr.uruuc t.hafl •n fin: reí!mle and \c:grtation compos:ilion (\IOSS & KERSHAW :!000~ KERSHAW 
ct :ti 2001J. Hu .... c\-cr, at ha) bcen lhlficult to il.»t:)S ttu: n:gJOnahl)" of lhc changes as comparai:>k sues ha ve n01 
hctn found 111 thc ~~h~~~ P;u.:afk 

C"- Calc~mlill.) an u.Jc--al place 10 mdcpcndcnlly J)!l<:S.) 'cg~w.uon changC) ~'en m thc late Quatemar) 
¡x.,llcn reccw<h of nClnhe;l\tem Au;traha for two rc~nns. Firstly, 1'\cy.. Caledonta as a remnant of Gondwana is 
non)Ucally rci.J.tt·d lO Au~uaha. '" partu.:ula.r they h:l\C 111 comnlOn thc tropiCal Araflraria gcnus. Sccoodly. NC\\ 
( ·akJurua w;h not anlMb1h::U h) pcople unul around :H.;t. and thuc; pro\·1Ues a test of thc hypothesis lhat aboriginnl 
buming o( thc land)t'ape wa~ a maJ<K factor tn thl.! loss o( ArauC'aria (orcst (rom northcasttm Australía in thc late 
Plti)IUCCOC 

We prc~nt a long J>leistocene record from L...ake Xcre \l•lapo m thc Plame des Lacs region in thc 
MJU thc.t'>l of New Cslcdontn ·lñe record dcmon)tí.ll~ how firc has a 'cry long hastory in this l:mdscape. But of 
greatC)l antcrc:\t ¡., thJt the decline in Arauraria that occurrcd 3 1 Lynch's Crotcr around 38 ka is matched by a 
)lmllar dl"'\:ltnc m thc Plamc!. des L...acs rcgion of Ncw Calcdontan. Howcvcr. Lhcrc is onc very importan t 
daftcrcncc:. At La~e X ere Wapo ttu declme occurs 10 thc absence of Jire, s ugge.~ting that climate change drove the 
Armwaria dcclme JTKJre than flCoplc or lirc 

KERS IIAW, A P 1976. A late Plcistoccnc and Holoccnc po ll cn diagrom from Lynch'~ Cratcr. northcm 
Quct:.n"land, Alllillilila. Ncw Phytologis t 77: 469-498. 

KERSII ,\W, A. P 1986. Climatic changc and Aborigi nal bum ing in north-cnsl Aus traha duríng thc last two 
glacLaVintcrglaca;ll cycles. Naturc. 322: 47-49 

KERSIIAW. A. 1'. van dcr KAARS. S . MOSS. P & WANG. S. 2002. Quater.tnry rccords of vcgctat ion. biomass 
hummg. climate and poss1blc humnn unpact in thc lndones ian-Northern Austra lian region. In: by P. 
KERS IIAW. 13. DAVID . . TAPPER. D. PENNY and J. llROWN (cds.) llridg ing Wa llacc' s Line: the 
cnvironmcn1 nnd culturul history und dynnmics of the SF>Asian.AuslraJian r egion. pp 97- 11 8. 
Advanccs in Ocoecology 3-l , Catcna Vera lg. Reiskirchen. 

KERS II AW, A. 1'., VAN DER KAARS. S. & MOSS. P. T 2003. Late Qua10rnary Milnnkovitch-scalc climn1ic 
changc and variabili ty and its impact on monsoonal AusLra lia. Marine GL"'tl logy 20 1: 81·95. 

MOSS, P. T . & KERSJ-I AW. A P. 2000. 1ñ c Jas t glacial cyclc (rom thc hum1d tropics of northcastem Austmlia: 
compari son of a terrcstria l and a marine record. Pa lacogcogr aphy, Palaeocl ima tology. Palacoecology 155: 
155· 176. 

Thc Plioccnc-Picisloccnc transilion andQuaternary ice ages in the tropical Ancles: 
a record of 2100 pollcn samplcs from a lacustrine 586-m core 

from the Bogotá basin in Colombia 

Torres, V. & Hooghiemstra, H. 

lnstllutc for Biod ivcrsily and Ecosystcm Dynamics (113ED). Uni vcrs ity of Amsterclam. 
Kruislaan 3 18. 1098 SM Amsterdam, Thc Nelhcrlands. 

l:tcustrine scdimcnts o:tccumulal.cd sincc late Plioccn c: li me in thc intramontanc basin of Bogotá contain 
onc o ( thc longest pollen-bascd clima te records in the world . The hi gh pla in of Bogotá Jocatcd at 4°N Jati tude and 
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ANDRIES E:-¡ . I'Al\.1. II EU. I E~S. I\1'. IIOOGIIII:\ISTRA. RIEfi:I\0:,.1'\ \,\'\ llfR 11\\I\H.'\ 1 l'>'H 
Ab~lutc chronolog.y of thc JllmcC"nl! Qu.ltcm.tf) ~"\\lll'te..'nl """"'U~o.'1h:< nt th( H·'};t'ltJ 01.11.: • C(_ll ,rnh'" Qu.tt 
Sea. Rcv.l2. 4 3·50 1 

HOOG HIEI\ ISTRA. H, 19 ~ \'(gct..lliOU<II 3nd dunall..: hl!<>l~)f) oftht: hif,h pt.un lll B,)¡_::~'LI. ( Jlumha lla.. l\ot 
79. 1·368. J. Cramcr. Vadu7. 

HOOGH IEMSTRA. H . MELIC'E. JL. DERGCit A. Sil \('¡.,1 ETO' '\J . 1'"1\ h ~""'') 'f'<"" .mJ 
paleochmatic '<Uinb!llly of thc hs!!h·rl':-.olutioon 'O-IJ~l) l..)r hm.!a 1 P<-'lkn h."ull-d (,.lllilt '\,:¡ \{('\ 1.:! 
141 - 156. 

IIOOG II I EMSTI~A, 11. C'LEEF, AM. 1995. Pll't<.tocc:nc hm.nu.: dt.tn~oc ouh.l cn,·uunn)t"ntalJnJ ~tOI.:Ih.' \l)n~mtt._, 
an Lhc orth Andc~m montanc forc..,t ilnd pa.rJmo In S P Chun:htll et ll kd''· UwJ.s\t:f"'ll\ .Jn\1 
conservation of ncotf'OI)It'3l rnonlrtnc forc~h p J5--'l) 11H! \;t·\\ Yrd, Bot.Jnh ... JI Ci,uJcn 

Palacocnvironmcntal rescarch in •·Las Tablas de Daimirl" ntionu l Purk 
(South-ccntral lbcrinn Penin<,u la , pnin) 

Valdeolmlllos Rod ríg uez, A.'; Rulz Zapata , M. B.'; Dorado Vallño, M.' & Alons o Zarza, A.' 

1Dcpnnnme111 ofGeology. Scicnce~ llualdmg. Unncr\ll) o( Ak:ll.'i , :!~ID l. Ak.sl.l de lft•nJn.·~. \>lonhu.l. Sp.un 
! Dcpartmcnt o ( l>ctmlogy and Geochcmistry, Facull)' of Gt•olog) . c ~omplutcn ... ~: l "n i\-CI ... II)' 21<().10, \1.1Jill '\pJ!I\ 

lltc 'Tablas de OJi m•cr' core (I"Dj was obt,lmcd m thc ~t·ntrat :ut!o., uf ··u~ TahiJ dt IM1nul'l' 
Nat ionnl Park (South-centru l lbcrian PcninsuiJ, Sp.un) :md 11 1\ 38.5 m dt:C'Jl \\'(' fHl"'Cnl lhc ll."'tslt\ ol J 

multidisciplina ry rcscarch on thc TD corc uppt·r ~ec11on '~hH: h t·OI'Tc,pon<h tu. Jt IC3\I. thc la\t -10 IXKl )C:.tl"~ 
(VALDEOLM ILLOS er al, 2003). Thc rcscarch compn~cd pullen Jnaly~c:-.. nunttJk1gu.;,1l .tn;tl~.,c l1)' X 1;1~ 
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llus mulliduoplilwy '' pcnruu<d 10 <1UbWb tbc hu lllr) of lh< llu' ui-Jl.IIU.>tnne 
\UOUfD(tlt, IU adclltll) ~ :O\'uonmcn.L11 c~n oo ltk: aqu.llh .. o: ) tcm fr tJn ttk: fi al .1 .. _ -·mhl.J.ges ~ 
U fl lhe nun.:nlog¡C31 nu r ructun: .1nd oornpas.tuou of lhé duncnb. a.nd to 1d<n1Jf~ p;lla~.. .. o.:hmath .. · 

nd lhcit rcbtrnnlh1p 1lh thc: vn mcnt.tl c\-nlullon Ir m tJ\(: , . cutmn dun_ e" 
In tbc me ;a)' the 'Jbulnc..J r u \u 10 th1 re c.::an:h hlr.\ lhc amporun(:C: ul th mult11Jb~.:1phnar) 

t.udJ 1n thc R'Clll u~1Jon of pala((l(Tl\ttOruocnl 1 Qua1cnur~ a,goe 

llll<JL'I.flllJJ\ .\ , IX JI< \IJO \ ALI. U. \1 , KUIZ ZAI'ATA . ~1 B. IJARDAJi. T l. lll,;STA\IA'\TE, 1 
2uo1 P.•1co:llnuu" rC'1:ord of th< t... •• nt Cil ~t.&l \)~1~ :u l...a-s TabiJ(j dé' lhim1d ~3uonJI P:ul.. { outhun 
1 nJn \k<eu Sparo) Jo · ,\lll RlJIZ 7.APATA. \1 DORADO \'ALI'\0. A \'AlJ)EQL\IIU.OS. ~1 J 
c,¡t_ (,AIH'IA 1 11-\IU>AJÍ. 1 DI Ul ST~\IA'olt & 1 \IARTI'o!-.Z \IE'oDIZAllAL (<ds) 
Ou<Jttrnar) clim;:Uit: dtaJtgl>:\ and t.mironmtotal criw\ in the ~ktliterranean Rtgiou .. pp 2:!1-:!2 
\11DI'>h:lll)ck C &cnua) Tn;nCIIul=iJ-l nl\cr uJ.uJ Ak-.ll.i-1:\Ql . .\ Aluli dé Hcn.JrC"'\ 

('Ji mate >ariabilit) from Colombian Lake Fuquene: an ana l) sis of period liS 6· 115 
J b} 25-) r ~tcp' and the integral ion of biotic and abiotic proxie 

Berrlo, J . C.1 z; Groot, M. H. M.'; Hooghiemstra, H. 1
; Vandenberghe, J .'; 

Jansen, F.'; Sarmlneto, G.' & Westerhoff, W5 

1 ln-.tltUh.: fnr B~nd&HT':'IItyomd EcO'\ystcm D)'n.Jmtcs (IBED). Univ _ AnbtCtdam. Kruislaa.n 318. 
1098 SM Am~lcrdam ( ctherlands) 

J ln~t C&crH:ias Naturales (ICNJ, Univ Nac Colombia. A.A. 7495, Bogotá (Colombia). 
1 

lmt Eatth Scu:&u.:es. Free l'nive~lly (VU), De Boclcla:m 10 5. 1081 HV Am~tcrdam ( cthcrlands). 
4 '\cthcrland'> ln~tllute for Se.1 H:cst.>arch (N IOZ). PO Box 59, 1790 Al) Texcl (Nctherl:lnds) 

cthcrlands lmutuh! of Applicd Gcoscicncc (NITG TNO). Pnncentonban 6, 3508 TA Utrecht (Ne lherlands). 

We prc'ít'nt the insual rcsult- of !he composnc 60-m corc from Lakc Fuqucne, locmcd at 2550 m 
clcvation 111 1hc Colombian Andes 

Alter thrcc dccades of palynologrcal rc~carch sn this arca, and bcmg awarc of thc hugc potenlinl of thc 
~cdirncnts 111 thl<ii ba~in. wc as m lo gencr.ue a chmatc record from ~o latitudc for thc purposc of cxamming dccada.l
to-ccntenma l \CJic: chmatc \i3 nabthty Wc samplcd at cont iguous 1-cm mtcrva ls a long thc scdirncnt corc, 
producin~ a rcsolut10n that 1s an order of magnitude h1ghcr than that obtaincd befare. Bascd o n '"C dates, 
"'t rallglaplucs obl:uned 111 pn·vious s tud1cs. :md an assumcd linear accumu lat ion r'JtC, thc ;1gc of thc corc top is c. 
21 kyr Bl--' .utd !he bottom scdtmcnts c:·ucnd rnto M IS 6 (up 10 c . 140 ka). For lhe firsl l trnc in thc region vcgcta tion 
dynarrucs and infcrrcd clunate changc will be comparcd with thc evolution of abiotic char-Jctcristics in 1hc basin. 
~o 111 addti! Un to !he ana ly~cs of b101 •c prox ics (poi len, d1atoms. o rganic matter contcnt). measurcmcn1s of abiotic 
llldJcn, ~uch as grain SJ7c, s tablc iso topcs, and elcmcnts (XRF-C'ortex scrmncr) v,~ ll be conducted . 

Altuud1nnl vegctat ion hclts ha ve bccn shi ftin g continuously in thc past, :md h:1vc a scnsi 11vc res ponse to 
cl1matc chaugc. Thc fossil palien record indicatcs 3 long scquencc of s ladia l~inlcrstadia l cyclcs during thc cntircty 
o l thc pcnud MI' 3 10 M IS 6 In an carlicr pilot Sludy thcsc c. 2 to 3.5 kyr cycles sccmcd to approximatc the 
Dan:,.ga:ud Ocschga (D/0)-cyclcs rccordcd in Grccn land ice corcs. lmti al :,. tudiCS in Colombian long pa li en 
rccords showcd sign •fica nt 0 /0-cych::s wcrc :liso prcscnt duri ng the Jast inlerg l:lCi:l l (M IS Se) and supcrimposed 
011 thc wc ll known c limatc s lufls of cn tirc MIS 5. Thc montanc forcs ls or th~ las t in lerglacial wcrc dornina tcd by 
niiXJI~·. tl l.na tncludmg llt•d,\fiHI/Ufll, Podou11p11.\, \Veimul11111ia and Quercu~. Ouring coolcr tadia ls ~111 d thc full 
glnc•a l penad. ' o ld' Pooceac-domi natcd pararno vcgeta lio n and 'cool' shru b-dominatcd subparamo vcgetation 
(llr¡u•rirum. Astcraccae. Ericaccac) do minatcd thc rcgion Low lakc lcvcls are indica tcd by a low rat io ofshallow 
" ".ttcr : dccp water aquatics (i.c. Myriophyllum, Lud1ngia, 1/ydrorotyle, Cypcraccac : /,\Ot•tes). Elcrncnt analysis 
~howcd incrcascd Fe contcntm lhc numcrous vo lcamc as h horüons. Abunda ncc of Al. Si and K may be rc latcd to 
~trong WCJthcnng. V:Jrimions m clcmcnt abundancl! (Al. S1, and Ca) m:~. y also be suggesuve of changcs m prccipllation. 
Evidcncc from el ay mincralogy. such as ch::mging smcctitc: kaolinite ratios also may support climate changc. 

JANSEN, J JI F . VA DER GAA 'T. S J. KOSTEil . IJ . & VAARS. A J. 1998. t'ORTEX. a ; hipboard XRF
scanncr for clcmcnt ana.lysis in spli t scdimcnt cores. 1\'larinc Gcology 151 : 143- 153. 
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The l:pper Pnlaeolithi ite Bolshn) a \ll.arzhn: pal) nolof\i al r<-rord nd 
p:llaeoen' ironmenUII rN.'tlno tru tion 

Medeanlc, 5.1 & Sapo~hntkov 1 ' 

1 lnsutute ofGeograph~, Acad m) of ~..:ttn' · 1 \1plJ~·\. \L..u.kmu::t r, 1 C'tu na u '-ll> tl.::. \\ 
'An:haeological Lnsutut(., !'\:mon.tl .\ Jdcm~ t'f 'lcncc:~ llfllr.ttn.: llb~hn 

l...cmn ~~ , 1 '. bSI.XH l' me 

The L11e P:llaeohthlc iUC Boh .. tuyJ ·\Lla.nh.t b ltuatñi m thc "'-<' tcru \tC'p(l(' fOO( of l·.;:.t..;:t,-na FAifl'1't 
(Northcm Black Sea coa.:.LJI arca. l~lramc)_ The .tn.:h.\co1<'~tc~l. bth4.,klfl~o.~l . r.shn·~l!'' :-l .1nJ p¡l n'W'Itok ~:al 
studl~ wcrt: carricd out Straugr.1ph1c 'iuhth\'i~too wa~ ha\C't.l on tht- chnlftC .. tf3ug.n.rhh. \.Lu.tfk ucm t th( k..- .., . 
SOJI fonnauon of Cl..r:tinc (\ 'ekhch. 1968)_ The lar:s~ hori!OO ofO 9v m tn thü.nc mcluili:-d 1 ~:-ulturalüyn at th< 
dcpth 0.9-1 .O m betw«n th~ lloloccnc blad •• sOlllChemoicml anJ red u t.('- . 1 l4t. Th l.ath.-r "a formcd Junn¡ 
thc Wurm1an interst-adial (W!-W,, dO. Ac(:ord.ln1!- ll'l \'d.llch , thc k'C'S.-. ' ' Jn l..arl~ Prn:hem\'41lUI u 1.1Nl<lf'1ron 
(W3. pt1) formcd dunng lhe 11\JXtmum of thc ll'ol Pkl<-1\'tCc:ne ~lk:t~tion The c:ultur.tl LI\C1 "' tortnc:'\1 m lhc 
nuddlc of the L.11e l'nlaeohthrc trme ( 16.0-22 S ka Bl'\ 

Trnces of four Jight surfac(' hou\eS \\llh farc¡>l34.'C'S ond .1 ~rc.1t numbtr ot )lh'" &r1tf.~t.:t "'C'r(" f~-...unJ 
Thc anifacts consts t largcly of mrcroin\'entOI). ~o~oh1ch suggt'a th.u lhi\ tic ""' .t 'c;"".a -.nJ1 d\\dhn u\Cd hy 
hun1crs 111 sprtng and summer Also, numeruus HIJOII pnH úf boncs "'ere ¡J,.,_~o.,trc-d An:tl) '' l'IÍ thc ... <' f\.'OJ.ltn tn 
cu ltural 13ycr provided J possibihty to deduce 1hc annuJI )Cht."dulr ot ~U<: .lCIIHiln of l'klflUI.nu.\0 tn th:n 
region, hunttng in particular, whkh depended on an1mJI mt~Jationo;, nnd wa~ du.unt:tl) S.CJll'Wl.ll 

Palynological s1udies wcrc cnmcd out in two hthologtcJII) Jdenucal M"CUl'lfh e\~ at dtc.tBncc ''' ~~m\C 10m 
frorn each other. A tota l 40 samplcs werc colkctcd hom tltl· loc.·s~l'' and thi.: o~f.'rl)mg ~nd undcllyms htlfl/llO\ 

C hcmica l trea trnent was cxccu1cd by Gn1duJ... & Za~hn\i.J)·,, (1962). Addttlonal ultr3\0na~ trtalmC'nt uf \lmplcs 
wns a lso applicd 

Thc hig hcs t conccntrnlion ofpollcn nnd sporc~ m good con rr.at10n "'-1\ ot"l\en.l-d m thc <-ampl" fmm 
thc Holocene horiron and subfossi l soil Pollen and )potes l:OC\t::cmrauun appearcd to he: lc1v.c't •n l{l('\\ hon'"'" 
mcludcd the cuiLUral mtcrval. Such low frequcnc) of polkn rwd spon:~ m h-.·-. W3\ pn"'hJbl) tfuc: to lhc 
subaerial gcncsis o f locss~. sca rcity of vegetnllon in thc harsh glac1dl thm:ue, :md ahrupt L·h;m~c 111 tcmpcrJturc: 
and humidity, wluch were highly unfa\orable for )ubfru.SJI poll~n and pon::s. con.sc:natmn , ch.: 

The pollen and sporcs from thc undl"''lymg honwn of \ubfO!osJI ~otl tndKatc: oo for(' t · u:p(l(' 'l'rc·adan)t 
111 thc rcgion. In pi nc~b i rch forcst (prcdominance of Bl'lula Jnd Pmu\), wmt temf>!:ralc 'pc!:lt' of Carpmu' AlmA' 
Ulnwr, Tilia, Quercm, Arc•r, Salu grcw. In )tC:ppc' bmh '\C:rophylou (C'ht:nupo<.hJn:a.c). and mc:'<,phyhlO\ 
(AMcrnce..1e. Po.1cca.e. Polygona.ceac. C ichoriaceJt', .md othc") s~cics '"l'l~ pre~~.:nt \. eruph) lou!l J)('~ou.·'l t1f 
Art(•mi.<;ia wcrc rclati,•cly rarc 

Spccial aucnuon was g1vcn to samplcs from ltle'~\ hnn1.0n and cuhur.1l la)cr w uri,lcr lo rec<lll\U\Id 
vcgctat ion and palneocnvi ronmcntlhat c'islcd during thc Wurmian g:l.lcsation null.lmum (18 .0 190 k:t Bt•J. 1nd 
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