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C0 1\II'AR IS O !'i O f 20 .00 0 ,r B.P . PALA EOCLI~IATI C RE C ORDS f RO ~ l

AMAZON IAI' RAI N fOR EST tCARAJ AS PLA T EAl:X . BRA Z ill xxn PUNA

ENVIRONMENT (LAKE TInCACA. BOLIVIA t

Ptnhp pc :-'IOURGUlAR T. ORSTO :-'l.CP. 9l l-l. L,P,r. Bollvia.

Bru no n.:&CQ. ORSTO~1. lnstuuto de Qurrmca . UFF. 2-UJ2(M')()1 Xner oi. Brazil .

Jaime ARG OLL O. Univrvercid ad Mayor ...to: San Andre s. C ,P. J2 J9~ . L1 Pal . Bolivia.

LoUISMARTI ~. ORSTO~t 72 route d Aulnav. 9:-1·.13 Boney cede". Prance.

Abdclteuah SIFEDD I:\E . ORSTO~1. i2 W UlL:' d' Aulnay. 9 .' 1 ~ ~ bllnd~ cedex. France.

Kenrurc SUGUIO.losUluto de Geociencias. Umverqd adc de Sail Paulo. c.P. 2t1!\tJ9.

OI49S·971J. S~o Paulo. Brazil.

Der us WIRR~tA."'=' . ORSTO~1 . B P l::-'~ - . '" aoundc, Cameroun

Cornru ns on of differc m I~' PC\ of palccoc hmauc record ...tro m seve ra l Iype:... ul envrrnnmem­

pw\"i cl.·... a mosa ic of local to regrc nal responses (0 ~Ioh:.l l c hmanc change Tnc Jim 01 uur

presentation l!l to compare pa laeoc limatic pm\ lc." Irom ~ Iacusm nc \Jt:PO!'lls. th~ fm;r in tt h

Carajav plateaux at an elevau on around 75Um and n ',"g ca. tOilm above th e surroundmc

Amazonian torest. the second in the Boirvrm Atnplanc . Lake Ttuc aca. at an elevat io n <II

.' I'I(I'lJm In the pun a {'·s teppc··, ..-cge tauo nal belt of the Ce ntra l Andes

Th e Carajds re gion cnrnprisc s a prominent w ncv 01 plateau x. 500 km south- w t..' q of Belcm

e xhi brun g in the central depressions numerous small lake ... Ttn, region. <,ItU3teJ In a dr~

corrid or. presern s annual prcctpnau on 1500·2 ( I( ~J m m . The data. it (l,S m core. were obunncc

trorn infr ared analys ts rcchmc and pa l~"no lug y .

La ke T u icaca ts the lar gest w ater hod y of Peru and Boltvr a . It i.. locau..·d in the sl..' m ihumh.1

northe rn pan (If thl.' Alt ip l<l n0 omo mm . yr I). T ht..' data pn:.\oenlt..·d he r..' t \ t..'d lm t..·nhllo!!ic.:al..

mlcHlpalaeo mnloglca l and palynulo~lcJI I n ln (,.'crn a cor l,.· l·o llt..· L: lt..' d In thl.· l·t..·nh.·r 0 1 <!

dcpr \.· .....it1n s l1Uiltcd in the !"ooouthcm p:lft o l lhe lakt..·

l orrd ali on !l hct .....cen th e tw o ~i t t..·!o ~h o\lo !!t:ncra lly a p00J L.'ll rr t: ~ jl,m J ant..'t..· T h~ tVo , '

envirllnmclll'i. hav e: l..'..o l'o·c:d thro ugh lhc: f\III'I\\d n1= Pilttl..' IT:

· thl: pl:riod :2h - -I ~/n kyr U.P c()rr~."plmd.. In a dr y C;tm alC: rrl:~nc·.' (II il hlaIU.'ii in Caral:t "

l"urc .m d low lake-k ,..cJ5 and hl3tuSol:S in La h ' Tlllc:tn :

• thl' !"L'ri od 1~'I ~ -1lI kyr RP. corre:spo:1d ' tn:t WI:I dlmat l' l or~\l ul· \ I,.'l tloml' n1 III Cara ij ,

.~um)u ndm~ !I . high lilke-h:\ d .. I ph..l~ 1am:...I in lh,' Htl!"'liln A lu pIJn,l.

· {hI' pcrhld 10.1'\ kyr B.l' .. I" i:haraCll..' n J'L'J "y thl..· l..' '' t..·n ~II'n , 'I 10rl..· ..1 t..ll\ 'l,.'r In th\.· Cara ....! '

plat l..·..auJ; n:~ inn and dL.~r~a..lO~ Lak.: T lth: aCJ I ~ \·chl.

- tht..' r".. ri r~ N-O L:yr B.P. COfTl's rnnd r" to J h l!! h i ~' l1uct ua tl n~ clt ma1l..' 10 tht' t \,\, o trorli.."al

l·n \ IJunmI:Ol.; . con~~n\.-l.." 01 a [\·IIIIln;l,.'ml·l1t llf El -~ I1'lI l rhcnllmt..·n,)n

TUH,CQI, B.• S l , Gt: IO~ . h... Sln:OOI' . :'. A., " ."IU I' ). l~ , ( O ROf i NO' , R.C·.

III ( )lo( Sl t )M l lit.'fIoll1amI.."Ilh).Jo.· ( PC\'lulml.... I. 'I I M,,"" J". Vak"\~ull\h,. ..'no 14111h~It'7 1"0 11<""'1, h la/ II
1 21 In~ lI uto J.:o t ",'Ur,; Ic:rM; I4." tIS!' :i.kJ POliultl H1UI l
I' ll IRS It 1M I al'U'lhl1f\:do,.... "()f1nlltl(m~ "ur,",:, fl"IC!l('>o Ik!OJ<. " tl&Ol. '
14 ' 1lit.1W1amo.-nIOJ..o''''''llllmICll I IJ-I . Nltl.."fVI, Ulan l

inc: mai n :ugtnnc nt.. In f;1\or of the c" 1I1cnee of In re TlN \ In AIIl<J.IOnt3 .;arne frOnt t I I t>1O~C\l­

~JplllC3 1 ob<.cnauon.. upon ~ hl( h n 3\ h.J'>Cd Ihe Rcful!c Thl."On nh lch lmr hc!osuh<.lltullon of Ihe fO f ~·\t 1"0<

~\ anna.. du Ting dr\ PlelStOlXnc (hnt~lI c . an~ n) 1/-00mOrp hologl\; C\llknee !ou.:h a!> croslon ICJ lun.~ . !>IOAl,:

IIllCi and sand d unes utKkt \.he pce sc nt-d.J\ (knloC lo reSl :-.t.."\ctdl at/l.umcRtsJgalnst the Rdu g.c Th~'('I~ IUH

n.:cn outlined dun ng lhe:13!oC dt:cade and Y>mc ~nk.lfT)holo~ w u ~ er( al!oO he ( n"cued The IC'fua;;,

10C3lton!o 3S ~c:1I n Ihc:tim e durallon of 00lh bll.llogl.:al a l\fJ};como rphotogsc proCCMCS ha\ C been quc\u oncd

h en the pollcn records from Arr.vo nl3n n:~on do not ~ItC 1n..~nlouNc proof 'f ~ c1unalCpl\.1!ot:s !o1n.: C

Ih~ ma\ ha\C bocn a ~ rong mnucncc of amlO!opt\:nc Co. dccrta~ II lhC' rC'fCtfC'>CentS to us lntcrc!ou ng to

rl' l~ed the l.'ClOIOf,Ical dau . ~nh a chro~lo!?Jcal su~n. PJtRung LO\\3rd the C\JS1Cnc.e of dr:o d un.lIe

pha.'oC tR Amaton don Rg the: QU:llcman 1 \\0 umc IRlcr\3l .. \~tll h.: u nde r st~ the IatC~;Klal and th~

HolOCC"nc

T"o linds of dat.1arc a\a llable for the:ble gJxlJI II )~e dc\ c1opmc-nl anJ 121slop=croslon The

C3r3J3S rCQ.lrd tR Easl/:m A...-UJonl;'1 s~s lhrtt pc:nods 01com pll.'1C ~nt1o .. o( a small ble t>cfotC MIl.:.

t>cN cc n .It; and ~ loaand r.:l~ ttn 1:2 and I l Ui ~ re n ods cortC~nd 10 the kwoCSl ICmpcr3tutes and

the kMcii atlnCl!ophc~ CO: concC"ntr:II1.ons In \ O!ololo. kX COfC fecord In ~un:u.; The b SI p.:nod

oorrnpon..h to an InlCfmpHon of SC\cr31 l.x;u~nnc dC'p.JWIS due 10 the d~nc"!o-' T'bt ~~ In BoII\IJn

"'upbno. ~ hosc rainfaJls prO\kk from Anwon N 'iln. .11\0 dc'monstfalClht: u me txha\lor

The C.ar:lps record also IndJcJll~S tlu t the:e l.1i11 ~ltlOn supplied too. slope erosion I~ ve.at~r

dun ng tra nslUon pcnods . tnalnh from dn 10 humi d !oU!!'" ~hc'n the Woe-Inc:! ~3S ~ln~ up Collu\l .ll

dqxol;lllon IS al!iO obsoCf\cd al .11 U .and :U\Cf .I: \.a In '-' C'!'tcm Am.uon1.1 (SUits of "~re and Rondonla l

~Irong allu\lal deposluon ISdoned Since 11 !loa In PclU\l,ln and Columhlan O\ Ct\

All these: d:lLl~m 10 oonfiMt 3 nutkt'd teductlon of the:J'fcclpn.31l0n duttng ~mc rc nods of the

Pk tSlOCCnc: H<n\ncr the JSl-raIt1C1Cf' dc'scnbcd arc 1'10 cumplelch mdc'pcndC'n1 from C"h.1ngcs In r;un-fOfCSI..
~u~ the \ cgelatlon IS 3n Impona nl fa..10 r of slope CfO<!, lo n and t,.:C:lu\t: rainfall 1\ pan l\. related 10 10\:.a1

C"o 3JlOlransptr:lllon

~ mlddlc Holocene tS ch.1......ieOlcd ~ occu nctK:t of dn OC' \ under the' (('inn of repe a led Ql'\

d lln:uc C'\cnl\ Thli d!\ rlC'\ \ l!o marked bl lhc preSl..'ncc of I:lurcOills In \Oils and ..oo..mcnl" Dunn~ Ihe " o1111.

..luun BP pcn od Cara\as bic lur ned ephemeral and lhe' dn nco's \U S al!oCt \\ cll n\3 rl.ed tn TUlColCl I». c

lBoh\la R A1tlplanol The pr~n1 ....-1J \ humId (ondmons n ert' rca.;hcd al"lcr .ullltt \('.an. BP b...1

..cdHlleRtolofJcal ~ICOnlho l (l gJca l anJ ;Imhroro lofJeal daLJ mdlcatc the oc~"Urtcn("c (II \Omc dl'\ n ent <

'ilmllar 10 Ihe fl. hddle Hol(lo,:c n.:- on"" r~ ncnts I.lMsomc dccad&.'S .1nd arc nu rl.cd In ~"\er31 re~o:t~ of

I roplcal Soulh Amerl c:l Then reg.ll.nal cffc,, ~ \lcre Idcnu.:al lOIh~ of pce~nl~\ EI-:o.II'1o phe~menon

aod. far thai rediDn, thc\ ~ crc oJenomIJt3ted "EI 'I~hk. (' sltU.J.llam"
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LATE Q UATER!'iAR Y PALEO CLIMATES LN BRAZ IL

B. lliBi:Q. ORSTO M·UFF. Departamento de Geoquimica, Morro do V.lon~ulhno

s n. 24020-007 Nnerci . Brazil.
M.P . LEDR U. L. MARTIN. M. SERVAI>I. A. SIFEDDINE and F. SOU BIES.
OR STOM . Centre de Bond )'. Fran ce .
M.L. ABSY . INPA . Manaus, Brazil.
M.L. LABOURIA U. liNB. Brasilia . Brazil .
h .C. SUG UIO. USP. Sao Paulo . Brazil.

Several recent studies nave consioeraoly enhanced our kno wledge oi paleoclimate C han~Ci

Ir. Bran! c unn g the las: 6O.1.iOO ~eaf) and allo ..... \IS10o utline:a chronotogv of topical Chma.lc
evotuuo n The longe sl rec or d iv from Carajas (Eastern Amazonia ) hi base revels lht
evistence o f a dr~' stage prior to 60 ka This stage seems also to be present ..11 tne unda lCfJ
tlJ ~ 1..)1 the Sel ure rec ord (Cl"ntral Araz il l when." It demonstrates charactenstr cv of cold
cli ma te

Following this stage a nurmd period IS regtstered between 60-55 .... and 31 · ~ S ka In Eastern
, Cara.JJsl and western Amazonia tg oeoonu. Ac:-e ). tn Central Braz il (Sal itre . Serra Neg ra .
Crorrurua t an d scutneas tern Brazi l ISao Paulos. This period appears to be cool to Serra
xegra rec ord where the developme nt 01 an Araucaria Forest mdrcare s a stron~ infl uence (If
,~C'I~ fro nta l svsterr u In Amazo nia at least one drv phase . rep resen ted 0.. savanna
uevelopment. interru pted the ram forest phase bet ....een 5·0 and ~O ka . F l uctuat l~ns toward
J c rier c limate are a lso presen t 10 Serra Negra. and colluvium dater around ~ ~ ~ In ~.ll '

Paulo and Ac re ma~ also rel ate 10 I h l ~ dry interval .

-\ 1 31- 2S ka the chmat e became dner agam. tne forest reg ressec 10 Caraja s. Cromrma iilnd

S.io Pau lo , and sed imen tati on was m-errupred b~' a co mplete drying of the lakes in Sa litre and
Serra Negra .. T he decrease of water discharge pro voked the senmentanon of peat deposus
In the valley floors of Southeastern and Central Brazil.

T he La~t GlaCIal Max imum IS a !ilsoc la led wit h an mte nse generali zed d rynes!I \\ hlch beg an
awund ~O k1I. and I!I mar "'-t:d 10 al mmt all the: sues by a sedlmcm~u)' hia tus , In l rOlnlOla and
St"rra Neg ra th is lnter\" a l ls a~soclale:d \lo ilh Ihe de\'e lopmen t o f s,avan na!il an d J co ld c1l1nale

Tnt." change: tu\\ard HllloCt.nt: COndltUlOS occu rred progress l \'e l ~' i ro m I t' t.:a In Salitre and 1..'
ka Il"I Caral.h . Dunn~ thiS penod ~Ifllng slope e ros io n occurred \\ hlch w a!o rc!>ponsl ble for
numero us landfurm features ob se rved in Braz il. In C ro mlOia Ihe co ld an d dry Cor.dIlIOn!!
'-Cern to h.a.\e per snlo ted until 11.3 ka, which I!. al.~o the dale of the la\t cold event In Ihl'
Sa htn: rOCt'r d , T he fo re'its rea chl."d thcolr iull de\'elopm en t bet \\ ren 10 and q la In all
regions . The presence 0 1 a.n Araucana io res l 10 Salitre at that lime ind ica tes tne relOlo rcelJ
mtiuc:nce of co ld Iro nta l s ys lem~

\l1 dd le Ho ll,,:ene o r~ ne3s . marked b~' ioresl rt:grC\Silln and Iire~ . I~ is l ~ p lcal fea ture ' ll

gra Il !. a ltnougr. 1: ~ li ming dtffen !rom one reg ion 10 another.. A ill.' ..... epl~ode 01 sloflt'
e rOSion IS \\ell ma rke.a 10 So uthea ste rn Braz il after 9 ka and . depc:nd lO~ on the loca l
con dl t!OOl!o . may ha ..e been active unul ~ k1I. . Bet....ecn .; and I la lhr: c limate rapld l~ reacht..'d
It\ prC'\('nt·da y ....e t charact enstlt,,:\

\1 .-\JO R I' RO B l E ~ 1 '\R EA ~ W l n ll :-; ni E EU RO I'E Ai" Q UA TE RN A R\
SEQ L'ENC E

Ch., r1t':- TL"R.:\EK Dl' p .l rt ln t"11 1 0 1 .!:.~rt h ~ (It' I1(l' ~ . T h t' U~""11 L: nl \ t' f ~ I I '"

~filton Kl·\' nt'~ . :"lK 7 bAA . t.n~lan~

h ~'r SII K l.' t h t..' d t" 'elopnw llI 0 1 t Ill' deep·oce~n rt' co ra of Qu,'lt e rn.uy o\y~t:'n ­

1 ~~ltOpt' st .1g...~ . II IM :- tlt:'c'l1 d l' M lh .ll t h e co n t mt:>nt,,1 ~ tra tl ~ r~ phlc fl.·cord m ust l;!,'

Ilwrt..' com plt.·\ than pro.!"IlHlS!\' rt'co~mzt:'d T\\'o IIH e f\ ' ,, [ ~ w h Ich tlau" bt' ,~ n

p, lOr!, ' tl nd\'f~ lOod . Int" l:'arl y ~lIdd l l" P lel!oto cp n t' - pqUlv.l lt;>nt hJ t h l' 'C ro m e Tla n

Co m p lt.., · o t t h t.' :--'; t' th t' r1dnds . it n d the spa n 0 1 tlm,- bt:' l\\" e t~ n Ih t· I lo lst tc'l nl itn

tHo \ m rln o r L I( h \'l JU,1I1) Intt'qd a ':-Ial Sta ge and th t' la~ t , Ee m la n l I nter~ l ilc l .a 1 St agt:'

- w h ilt co u ld b e:-I tor tht' t lm l" b"ln~ t' l' d t's cnbt'd a " Ih ,> ' ~ " a h it ll ClJmp l e ~

r.... rh. p'

Both the st' Int t' " ·,, ls h i"'€' b e t' n the s ubjec t o f d iSCUSSio n and t1t' td ml'lltl n~ .; o f tnt;"

I:-':Ql-A S u bcommi SSion o n Europe,l n Quatt'rnar~ Str a tl~r.' ph , (5E~~, m re ':t:'n

It I ~ n o\\'" l'\'Idt' nI Ih at dUfln~ the t' M l\" :..tldd le P I(' ls toc {'n e t ht"f~ w.'~ a co m piE""

~l>qut'n("e o t t-!m~ra t t' "'n d co ld c li m a tiC' tl u c!u a tio n s . b u t. In 1.1':1. r",cmdl"d e ar!,

~lId d l (' P lt' i!oto ce n t' 5o t r .l u g r itp h y In t h E' tv,,'o c1 as~ lc a n d :; t ratot ~l"l-: a rt.'a,>. Eas t

Ang ha ( t'a ~ t (' rn Em; land ) dnd thl? :-":e t ht'rla nd~ . IS b.l~t.· Q on \'t' ry iragmE'ntan

il una l 5oequencc~ Act u a l s tr a ll g ra p h Jcal relationshi p s. b t' t w t:'l'n s.lt es. In tnH~

art>a s. is o tt t>n ob50c urt>, a n d co rrelation base d o n an amitl~am o t dlttt'r t'n ~ hn('~ 0 :

bl(l~ t r .l tl grit F hl c(l1 e nd...n ce . it.. lOcft'astngiy det .1iled pa iit e{)n!olo~I C ., 1 s t u dlt'!o art.

C<1ffi l' d out In l:. a ~ : t? rn Eurof"'t' . \\' hl' r~ ma n! m ort.' ~€'q ut'ncc~ Of th l!- ~t:'ner a l aF'"
o cc ur th t:' LJo n d .K I.11 e \'tc'n l, Im tl'H ln~ tn (' mo~ : l'''fe n:-> I\ t? ~ 1 .lC l a uun Of C t-n fra l

I<u :-~ l a . unqut.'~lJo nit~ l y fa ll ~ wuru n tht' ea rly :"1id d lt' PIt?ls to -:e n t.> ,1' rl" rna p~ a (l

~mall e r e la c" l l en-n t... H O\\ ca n t h iS be re co n c ile d \\"lth th e \\'C'st N n Eu rope an

~ t-'''l u t'nct' '' H it h e rt o re port s 0 1 t.·arl y P lels to ct:'nl! gl a Cla t10'l t h l' r t' h.1\'"e ~ I!nl! ral j\

bl't.'n dlsbehey t.'u o r Ig no rl!d . b ut rl'co ns Hieratlo n IS n('cess-a l\

Ht' ': t'ntl~ . ff e s h ill tem f'b t t..' fOO'- t' \,lluatt' a nd t.· I...bof .lI<' th l.' ~ : ('It u.: r apn ~ 0 1 tn •

S" " llan Co mpl l' \ a 'co gnlzlng n t.'\\ tnfergl a Cl.tl o r Intt'!'~ t a dl ,l l (·\· t.'n t~ _ h ,l\ t

r .l l ~l..~d m u ch dl ..cu~:-wn "nd orten ht.'.l te d al'b,l t t..· pa f IlCtJi.~rh In G t' r Il1M1Y. I:

E:'~~ Ic1nd a n d In !' l.l la lld Tnl! Im ph ca t h.Jn ~ u ! t h l' ~ t? ~ 'ht..- n ll"' ~ In ::- llnll' ca~\.·~ ,lppl"' :

lv l~ t.' nmtradl l." tof ~ . par tlcu! ,"lrh t ho ~l' LJ d ~ t.' C1 ?fima fl l ~ lm .u m r,.., ,1':10 :-.'.:...ml l.J tl<1:

:-tud a'::. . r a t h t.' :- Ih .ln on litho- ...'If b:os t r a u g ra phy UI~,: u:i~l\m~ t.J : t h l ~ P:-Obl ~r: '

h 'I\t' to ta kt' lIltl..) .l.:coun: trw contl n l!nt al r a th e r th ,' n IUS.: a rl'~lon.1J ..ct' n .ulu


