
Abotn:rll XIIPC 

Mulmum (U,\1¡ (20-12 tbouuDd ynr ago) "'bcn IDC'lpl<DI •8f1Cubure be¡;:u>. (!1 lh< Bl'tlOU A0c wban 
tlorcs<ctk."e (3500·1 !Á) Bt , d (3) !be late Holoceoe R~Byunune emplr<> (!~CE). 

L.:nnuul<d carb<.csl< and dctnul scdtmcnts "ere depo"l<d "hcn b.l:c lc\cb "ere h1gher !han tod>~ 
A\! S • rnnllh>l cdunrob Jtposol<d 71JO-I~OO cm belo" thc surlacc of th< modtm l..ban Ptnmsub (1n 
Uwl ('ore)) 1p n lhe pc:nod from :!0-1~ u C'41nt <f brmna!<d <OOpkt> for Ll>aD C<1K 3 demomuare a 1 1 
eotrnpondeo<.-., hci>\'CCll ( •ce and \-afYC COWll . ram. .. and nxygen oso<opc; rrom u n C(ll'c 3 sedunent> 
rc>-al a palc:o:lrrml< thal "" coolcr than tod>), dry hc(orc 15 l.a. but much "cllcr there:~fter These late>! 
11e• tocenc seduncnL'i "ere dtpositcd ID rclJU\c:ly d«p .... atcr v.hcn lhe Dead Sea v.as much higha tn tlnation 
(·2KIJ mm!). 

bnunalc:d sedJI'lXttU hom Oeat! Sea Corc 3 v.ere collccted rrom the ncarshore surfacc or thc: l....i.san 
P.:nm.sula c;ro.,nc-nu from thc urfK< lo 1 rn dcplh rcprescnt the RomanJByanune ptnod tn thts regioo These 
snhnacnt v.crc dc-~nc.d ""hcn tht.• lake U.'3 d«pcr th.J.n 1t 1\ today and prob3bl}' reproent the >wt:Hest tnter"'al tn 

lbe Ute Huloct::ne 1 otnpc: :mal~ confino that thc R()m3:n and B)t.anUne chmah! was more similar to the prestnt 
th.tn 10 the LG\1 , but k'prr.srnb coolcr and ~c:tter c~..mt!Jtions tban tod3y 

Ou ((!uunt<) woodbnds ''"crcd !he greaiOI teographic Jrea dunng !he l..G~1 from 20.000 10 12,000 
ycaf) agp Olnc: (Olea) polleo pc:n.:cntag~:, mcrca">C during the CMlcohtblc Period ~it.h Lhc begmning of oli\"e 
tultsv-atu..n ~.nd t't(\a.nS•on of orchard!' durin~ thc ri e of Cllics and thco dc:\'doprncnt of marl..et econom1cs dunng 
thc Brun1.t Ag lncrcascs m cereal (Ct•r,•alla) polleo show the devc:Jopmcnt of grain agriculture in the arca. 

Ohvc polleo pcrecnuges are htghcsl dunng the late Reman and throughoot the Byzantine Penod. 
rcOcumg the c:cpansion of oh"c orcturdi 3Jld thc contr:lction of oak woodlands Grape (\'üis) pollen percentages 
alw rca(;h thcH lu~hcst Je\·d.) dunng this pcflod Cereal and grass (Pooceae) polleo reOcct the e<tpansion Df gnun 
agnculture ~llh a c,_ub .. equcnt da:rease m deserttnxa Plant fragments near the surfacc of the Usan Pemnsula ha ve 
been AMS cbted 10 630 CE, the begonning of thc lslamic (Umayyad) Period, suggcsting tha t !he water levcl of the 
Dcad Sea droppcd al the end of thc classical pcn<Xh. 

Lago dell' Accesa- A key site for the reconstruction of environmental 
and cl imatic changes in Tuscany 

Drescher-Schnelder, R. '; de Beaulieu, J . L.' & Magny, M.' 

1 lnstitut fúr llrnan ik der Kari- Franzens-Universit!it (Austria). 
" Ins ta tul Méditerranécn d'Ecologie et de l)..tléoécologie. UMR CNRS 6116. Aix-Marsei lle 111 Univers ity, France. 

'l..aboraloire de Chronoécologie, UMR-CNRS 6565, UFR des Sciences el Techniques. Besan~on. France. 

L.1go dcii 'Accesa is locatcd IOkm 10 thc south of the town of Massa Maritima. in the Grosseto 
provincc, 50 km S-E o f Sicnna, (42'59' 11 " N, 1 '33'3 1" W of Roma. 157m as!). TI1c pollen Sludy presentcd he re 
is a pan ofmult tdisciplinary invcstigations funded by the Fre nch CNRS program "ECLIPSE". A transect ofcDres 
tnkcn from the soulhem rnargin o f thi s dcep karstic lake shows Lhe prescnce of :1Lhick !ayer of scdiments dating ID 
thc cnd o f thc lns t glaciation. \Ve present he re results from core AC3-4, which was takcn from a depth Df 17 .S m. 
'lltc depo~liS are composcd of c laycy si hs iu thc lowcr pan , followed by altcnmli ng layers of Jakc marls and peal, 
attributed to periDds of lake-lcvel lowering. The chronology of the pollen sequence is supponed by the 
idcmification o f a tephra (A V Wa.ltcr-Simonnct) and by 8 1•C dates. Polleo ana lysis shows that thc La teglac ial is 
wcll rcpresented in thc core. with nn Dldes t Dryas (down corc- 1600 cm) characteriscd by dominant herbaccous 
taxa and Jwtiperus, a Uncglacia llntcrstadial (1600 cm-1 385 cm) with an open deciduous oak for~st including a 
large numbcr of mesDphilous trces. and an two-pan, unforested Younger Dryas (1 385 cm - 1220 cm). The 
transtlion to the Holocene is abrupt and marked by thc expansion of decíduous Daks , 1/edera lrelix, Querrus 
u rrislfuber-type and severa! olher thermophilous taxa. ThedeciduDus oak forest is genera lly dominant thrDughout 
thc Holoccuc. Fir and bccch play an importan! role bctween 9000 and 4000 years B.P. unca l. in the "CDlli 
mctalliferi" Nonh-East o f the lake. A zDne o f absohue do minance Df cvergrcen oaks (ca 7500-7200 years B. P. 
uncal.), and two phases with high pcrcentagcs of th is taxDn (ca 5500-4000 and 3300-3000 ycars B.P. uncal.) are 
cDrre latcd with pcriods of peat accumu lation and low lake le veis. lndiccs ofhuman acti vities appear from ca 7000 
ycars l:J .P uncal.. 1l1esc are a lways faint, which is surpri sing as :m Etruscan vi llagc was situa t.cd in clase prDximi ty 
ID thc lake. 
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'. ~gctation , biodhersit~. frr~, clima te nnd human impact in nl'Otropkal 
CCOS)Stems during the late Quat rn3r~ 

Behllng, H. 

Geoscien~O-.l"nl\cn.tt) of BKOl('D, PO 8"'' :\_\1~0.;: '.'34 Brri1KTI, Gttnun\ 
E-rn.lll H(1Tl1J.nn B~.:hhng untt'lr mcn J · 

• 

In rn~ct to _thc i.ssuc of gloha1 dungc. tht: qu~lton h r.11 .. ~ hov. !<.t.lbk tn.1't .. al e:\: } tt·m .u nJ 
hO'-' far thcy react on chrt13t~ bangc. lrnport3nt i abo w undC'f)lJnJ hl"~\\ buxhH'l"Stt'\ ~o.haRf tn, tcv. o( nJtUr.tl 
and anthropogen1c ennronnle'ntal changes · 

Palaeoccologlcal )\Udie-s tn diff(ttnt DC'()tn>[ll~o.3l )')tCifu pru .. tJl" iru.tdt" on p.1)ot, cut1,ll'l J}n31111 ~, 
ami btodt\.·ersny changes, a: well as on clill13.te and tire hi.St<V) Four C\3mpk- v.ill OC ~~'en 

A long polleo rt.~rd from C3)ttm Anuzoota. co,enng ')t\tnl _gla~o·t3l JnJ intt·r~l.a~.7t.ll ptn<,h. 
documcnt matL.ed changcs bei"\\CCO Amazon r.tin roret and SJ.\'aODJ \t'~C!tallOO llll' AUlJJ~ ralO fore:~t mu't 
ha"e ~en markedl) reduccd during gl~cinl pcnods llt~re t:, \'ltkn~t of lowa pt'llkn .md '-Jldft' diH'f\tt) 
renecung IO\\Cr plant dt\'trstly durtng penods ~f dr) clunauc condiuon~ nnd high dt ... ~U)' Uut1ng" u~..·r llll · 

A polleo record from thc SE Braúhnn Atlanrtc \ov.l:md !-h0\1.~ the rcplac~rn nt of \J\30na ( n'3ll(l) h\' 
~n~i·dcciduous forests during the mid _Holoccne, indic¡:umg a han~e fmm a di) lirtUtc v.tth long Jnnual dr) 
~ods and fn.-qucnt _ fires lO wetter cllmnuc condttion!l. with less firr 1lterc was a rnar\.td m~a\c m pl.lnt 
dtvcrsity during that umc 

Pnln:oecotogic.al data from t.he. SE ~r:lli_han AtlnntH.' mounl.lin forest and htgh clc,atwn ~'llnJ 
(campos de :tlutudc) rcgtD~ bow that dner chm:mc cond1t10tt~ and a highcr tire frequenC) dunn~ thc c:uh 
Holocene caus~d an e~pn~s10n ofthc lugh elevation grass l:md anda reductiOn ofthc local biodt\-'C:f'\it) · 

. A htgh resDiuuon polleo and charcoa l record from the Arauraria forr:tt regton in S Dr.~1ilinn. htghiJnd. 
'Whtl·h __ ):p::ms back ID thc la$1-42,000 yr BP, documcnt~ that .thc grasslands (campos) ha ve bccn m.J.rkcdly rrpl.t~~d 
on ly smcc thc late. Holocene. Dry cli mauc condltaons dunng glacta l, car ly and nud Holocenc UnlC') hlod. the 
cxpansion of Araucaria forest. Thc rna.rked increasc o f fire frequrnc). probably of anthmpogenic ongtn. cau ... ed :t 
decrease Df plant da verstty dunng the dry carly to mid llolocenc period 

BEHLI G. H., 1995. A high resolution llo loccne pollen record J'rom Lago do Pires, E tlm1ol Ve~clnuon. 
climate and tire hiSiory. Jounoal of Paleolimnology, 14. 253-26 

OEJILING, H .. 2002. South and Southcast Drazi lian gfilss lrwds during l...'HC Quatcnmry Limes: a synthest~ 
PalaeogcogrJphy, Palaeoc limalology. l'alacoccology 177 , 19-27. 

BEHLING, H. , 2002. Carbon storagc incrcascs by major forest ecosystcms in Lropical South America ~t n ce the 
Las t Glacial Maximum and thc early Holocenc. Global and l'lancury('hange 33. 107· 11 6 

BEHLING, H. and HOOOH IEMSTRA, H., 2001. Neotropicnl 53vannn envi ron mcntS in space and ume 1-11< 
Quatcmary imerhemisphcric cDmparisons:. In. Markgrnf. V (cd ). lntcrhemispheric Climate LJnl..ag~. 
Acadcmic Press, pp. 307-323. 

BEHLING, H. Pillar. V., ORLÓCI, L., 13AUERMANN. S G, 2004. Late Quatemary Amurarra forc;t, gr3>sland 
(Cnmpos). fire and clímatc dynamics. studicd by h1gh resolution pollen. charcool nnd muhivariate nnaly)t\ 
of lhe Combará do Sul core in soulhcm 13r.~zi l Pnlaeogeography. t':llacoclnnalology, Palacoccology, on 
prcss. 

ORI..ÓCl, L .. l'lLL.AR , V.O., BEHLING. H. and ANAND, M. 2002. Sorne interesung chnrnctenstiC> of thc 
vege1a1ion proccss. Community Ecology, 3(2). 125- 146. 
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IIOI!n> t en• ironmc:nlal indicator; in paleo«ological reconstructions 

Gonza1ez, C.': Urr~. L E.1; Polan1a, J? & Uran, G. 

l<n>rucnrn!Ddc ( c'th."La~ Fbr r.alc1. nt\cn.ld3d 1... orul dt Colombia, 
\'«lciiiD A A S6' \ledclhn-ü:>l<>mbta 

l ftl\oft1t~d . .a ,;.¡1 de C kHnbaa. >e le SJit AndrC.:s 

uc ... di •00\lD hJ 1bc1t C'ClllDgi..:a tmporuocc and tht1r \trong hnk 10 tht: )(J(.·1o­
l dcvdopmc:nt , uop1a.l J ubcr m.;al.:o:ub In ohJdJttllll. tn3ngrmes abo resuh very U}Cful m tht 

1n00: &or1n tÁ mull rlc d !DL"'DS cnnTNimc:DuJ 1.b.angts, of thc lctlboLriJ) )y tcm ~1angrt)\C:S CX:CUp) the 
tr211 ttwn.11 '1 bct'A'f'C11 urth 4 nJ (A:eJ.n . .u1d m ut.:h e<: Ion cumple:-. intcractions takc pl3cc among vegeuuon 

d hm;ab • toorphoio¡:J .. fluv oal ;uu.J t-..:\:".m~phtC ÍJí..:l()('} Tiu~ l!lo lhe fCa500 v.hy lh C ecOS)Stcms ~ 
Lu1) 1od.i ta~-c r•t C'ft\¡fc umcnw\ ctunge1 ;md thU) 't'l'f')' u!>Cful to makc r:cological mtcrpretauon.:. of 

m lhc pr m.~ thcrcf lfe m thc pJ.:.I 
Vla.n r :a "''e rcLlhH:I) tmplc tt(l)) tcnu in tcrms o( Lhcir compiliiUOD of plant species, and eilch 

1a h;i u~ tMh,. .... JI Ucltncd. SC"I úf e&:ologu:al .snd en••ironmcnml toleranccs and responses to change:s 
'.ir tta11), th1 " hr lran ... bt d inln ~pc-.:t.alarrangc:ITk!nb (t r zonation) ofspecies that can be eastly characteriud 
k:cantly tbcr~.: h.;s ~n 111 gm\.\mg intcrt.:~.l oo thc ~ay mangro\eS are rcsponding 10 globa l climatc changc. 
1' 1! ul.ul~ w lc:"'rl n ph¡;nt>fi'1C1l m 

Un of tht' he'' \uyo;; f,w pted11..:11ng ho~ will mangro"cs face prcsent and fu turc cbmatc changes. is 
t.:ontpa."l08 pJ 1 C\ 1d..:n-.:cs \\llh pn.:.')ent onc). Havmg 3 ~ast knowlcdge on the nutOt.-cology of mangrovc specics 

1 theu \IJHt' Juu.1l itOd wn.•ltun pí.!tl~m~ 1 the tin.t step for reconstructing quanLilaLivcly or qualitauvely their 
h\m_g c:ondHiur•s tn tht' pJ 1 P.ll}nalogJc.:d reeonstructions ha\e beco for a long time onc of thc most important 

n:c uf mformaunn to rt'Hil l lhe hbtory uf maogrovt,:), but qunniiUttlvC datn to cs tablish analogies betwcen 
mod.m1 and 1"·1 ~t "~tzt'I.HIOI'l 'tnd their environrntnl are ~ull caree. 

Ikpcndmg Pf'l thc \C.11c of the targct phenomcnon (climatic. anthropogcnic, plant succession. etc.) 
ll~lfliJ()"C\ <:Jo prO\ 1dc: u..~oeful palcoenvironmc:ntal informa tJon_ Our palynological aualyses in dccp~ocean corcs 
;;and 10 CO;htal lakt;'j huH OCer\ J nch 30urt:c of signa!:. of rcg.10nal changes and broad time sea le phenomcna At 
1111~ cale rrungra\lt:~., u~.1 1.ed :11 the communny leve!, hav~ c;hown a good correspondence with custnuc variallons 
duc th ¡:Ichal mdtmg proce<sses as happens in thc Panama Basin (cas tcm cqualorial Pacific) at the carly Holoccne. 
.md aruund 3000 yr Bl' at thc Colombian Caribbcan 

Al :"~hortcr urnc and ~p.1cc ~cal~. man~ves should be trcatcd at spccics leve!. and in this case 
uc:c~sional anJ I'Onal!on proccsscs can be mfc:rred from palynological records. Our studie of rcprescntalion of 

pnllcn Ul'(fi o~nd the curren! poS!UOn of spccics "''lthin thc ccalogical gradicnts allowed us to charJcterizc differen t 
mangro .. c l)'l>es ilnd 1hen extrapolalc that ~nform:111on 10 oldcr sampl . 111ís cou ld be possible. not only because 
thc plant c:ommunuy ts s•mplc, but alc;o hccause mnngrovc polleo gmins are easíly recogni7..ablc. Slighl changes in 
comp()\IU On rtflectc:d highcr frcqucncy proccsscs llkc changcs in salinity, droughts, hurricanes and human 
exploHauon 

llolocene Paleoecology or Quintana Roo, Mexico 

lslebe, G. A.; Sanchez, O. & Torrescano-Valle, N. 

E!l Colegio de la Frontera ur Unidad ChciUma l, Herbario, AP 424, Chetumal, Mcx ico 

Polleo rccords from diffcrenl silcs in Quinlana Roo. southcas!em Mcx ico, give clca.r cvidcncc of 
environmcntal change duting thl! last 5000 1 ~C yr BP ycars. Corcs 1akcn in mangrove syslems show developmenl 
of the coaslllne since 3500 1"'C yr DP, wi lh Rhizophom mangle and Conocarpu.r uec·Ja as thc dominan l members. 
Both rnangrove species al tcrnatc in more humid ancl dricr phascs. being C.erecla n1 dry phascs in a combina lion of 
taxa from thc medium staturcd tropica l forcsl Jikc Leguminosac and Apocynaceae. The most sevcre dry dctccted 
period ngrccs in ti me with thc Maya cu ltural collapse, bctwccn 1200 and 1000 1"'C yr BP. Also a highcr proponion 
ofcharcoaled paniclcs is dctcctcd (ISLEBE & SANCHEZ 2002). 

A differenl core Laken in thc mangrovcs of northern Qui ntana Roo. approximately 35 km south of 
Cancun !'hows the establishment of !he R. mangle vegcuuion since 3500 radiocarbon ycars. Scdi ments were 
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R 

In ~'IUlhan 

1 LEBE. G A & SA~CIIEZ. Q_ ~00:! Ht!--101) ol Llte H~..'k.lCC11'' ~ lJUlM'I .lll.,.lumL.uu R, CJ.n~ n \. '' ... 1 
Me:<i o. l'lant Ecolo~ 160. 1 7-191 

TORRESCA.J'\'0-\'ALLE. N & ISLEBE. G A ~ubmmnJ Tropi ... ·.ll r~ r 1 Jnd nt.tnt-W"t' h'"'"-11") h('l(tl '-OUth..:.t ... hm 
Mt"xi o: a 5000 )T polleo r ord 

E'·olution or thc A tlanlic rain rorcst during thc la 1 200,000 ~ ears 

Ledru, M. P.'; Gianninl, P. C.'; Riccominl, C.'; Slfeddine, A.
3

; Turcq, 8 .3 & Martln, L ' 

1 IRD, URO , 3J. 3\' Henn \arann3l 9J J.lJ llllOd\ c~dt"\ FrJn ... ·e Jnd C"E\1 
Um\·. l\tuntpcltier J. CP 61. Plac< E~gCm· Bat~l•llon 3j \1ontpdhcr e •·k' Ptancc­

J Dc:partamcnto de GoologaJ Sethn\C'nt.lr r AmbarntJI. IG-l ·sp, SP, llr;tl'tl 
31RO 2 a\ Hcnn \ .ar.tgn::tl 911·0 Bl)nd~ cede'!( Fr:m.._·~ 

A terrestrial record from Col6ma. statc of i\o P.Julo (23'52'5, -lb'-11':!0 " \\- , lit 90()m) pro,hle" 
his tory of vcgctation and eh mate through the l:l 1 glactaVintcrglacJ:tl Coi0111a ¡,a mt•teontu.::tl era ter IIIIN up \\ nh 
black peal during the last -t. m1llion ye:1rs. lt location near thc 1\tlanuc occan m the errn do ~1.11 nu .. lUI\lJtn 1;111~~ 
:H :tn all itude of 900 m comnbu1es toa strong scn~lli\JI)· to sea lc\'t:l 4tnd tcmpcraturc cha.nge~ 1ñe donum t>f 
vege t.mion of thc area, named al.lan ti ra inforest. is thc second pecies-nch tuomc 111 Braril nftl·r tht Anu.1omln 
rninforc!,l. His widc distribution. from cquator lO .30' la1itudc. along thc coast, conduccd ddorc tatllln and onl 
7% of its angina! arca is mcl toda y ma1nly as ecological rcscrvations. Rainfall is highly !oC:lsonal m SJo PJu1o \\tth 
a dry season ccntercd in wínter :1lthough thc wa ter dcficit during this pcriod tS rl'dUCl't.l b) frequcnt clouds and 
ctrizzlc. Radiocarbon dates stop al isotopic stade 3 and ages wcrc iOICrpol:ucd to date bad. thc eme to ccn:a 
200,000 ycars. Correlations ,,;i\1 marine. ICC and long tcrrestnnl re ords will be u~ed 10 pmpu~~ an agc fo• the 
Ooristic ch:mges dctcclcd in 1hc Colon in record. The atl:mu rain forcst shO\\ thrcc rcgro 10ns. attC:.>tl.'d by lo" 
frcquencies of arborea l pollcn associatcd wi th a slrang domiuuncc of Po.tccac and As tcmcc.1c.. 11\CSC' epasod:) \\Cr 
relmcd 10 cold climatic ph:1ses. Exp:msion of thc rain forcst tS ll:cordcd severa! times nlong the corc, c:ach ume 
hcing ch;uaclerized by diffcrcnl associallons of taxa, for exnmple Podm·arplL\', Arrutt'tlria, M'lr5utt:, //('\ or 
M)'rtaccal'. SymplocUl, Myr~ ill t!. 1l1c Holoccnc pollcn spcctra si milar to thc composi tion of lhc forcil toda y •n th 
rcgion of Sao Pau to is composcd main ly of /kr, \V1•inmannia, MclaslomaUtccae/Combrelaceac e Ao; t cr:~cca 

Thc Colonia rccord confimls thattropica l rain forcsts \\ Crc submiucd 10 global climatic chang~ dun ng 
thc Quatemary. Thesc tnodifications highly contnbutcd 10 thc C\'Oiut ion ofus biodiversí ty and richncs~ 111 cndcmK 
spccics. lllis poi ni is importan! 10 consider when wc nrc trying 10 prc!tcrve thc buxlivcn.ily of our plnnel 
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1 1 Qu 1 rnaf) 1."<"'~ tem rhang~ in the Pant.anallropi al "etland of outh 
\mcrk : prelmun.H) pala~Offological dat.a from Laguna La Ga iba 

r.layle. F. E.u; Gosling W. D."· Street-Perrott, F. A.' & Loader, N.' 

rnnu of 1 "'!'h> 1 n1~ 1y u L..••< la: LEI 'RII tLK¡. fcml k>cc 1cr ac.ul 
Prt: ni <lJrru ((rom July. ) ln.lltulc ofG<:<.>gr.~phy. Schoul of GeoS.:>tn«>. 

1 DI Cnll> l:dmburgll. Drumm«>d trecl, Edmburgh EH 'IXP (tK) 
nrnt ~ Dc¡wt:ncnt o! Uaolog.aol ~tcrh.:o.. Ronda Instuut.: of Technology, 

ISO Y. l'nn<n>l) II•OJioard, Mdboume. FkndJ 32901 (USA). 
'IK¡>artme<.l ol C>eo¡nphy 1 Ul\'<'nll) of \\•les S~<tn;ca. Swan;ca SA2 PP (UK) 

Thc ra taft.ll Soutb Amtn i1 e lJLU!t:') lhl' lar~ ttropscal \\elland m the \\'Orld (equnlto the Si7..t of 
j ,\n ual.kr unc::hog uf rrullcnmal and mulu-milknmal unauons in the geographical extent of thll) 

nd. tn lh contt\t t 1 thc Jtmospht-rk rnt'lh-.nr rC"et:lfd :md othcr v.c:tland areas on Eanh, would amprm·e 
undcn nz: ( u,c glob.ll e.:artaac qdc, .1\ v.cll aJ of thc- dtmatk n.:spoosc or 1he trop1cs ro changes m orbital 
forctn¡ and botmdlr)' COth.huom \1•)$1. ol thc '>'t:ll.lnd basan l:t CO\Cred b) seasonally-Ooodcd sa"annas. v.h16t 

1)(1' (O(c: "nd pc:·munLntly Jlouckd '4t:tiJ.ndS \UnotJnd the U'w'er ..ncJ ~ni-deciduOIJS fore~b dominatc upl:a.nd a~as 
The O\'crallllim of thii rw;cct IS to d~tenmne hov. the et."'Systems of the Pa.ntanJI ha\c \oaricd on a 

JI 1 tnt<r !.Jet al u m.- SC'.tl< Tite !Ud) >lc " w~unJ La Ga.ba Cl7' ~5' S. 57"35' W), ono of thc Jargcs1 la~cs tn 

the 11.1Jli.Jn.•l I)IOj: ai•Jng .;¡S S 1rcnd1n~ tauh at the 'Wt-!tlcm edge ofthe hasin, on thc Boil\llln/Brazihan border 
llK' IJrL.nd are co\ctcd h)' tall, rm1 dcctduous forcs1~. v.hile the lowlands connect wi1h the se:-asonally-Ooodoo 
wc:·1L1h1.h ul lhl• PanWn._¡l to the t3.)1 "fhc l.lk.e bchiiVl") 3'lo an '0VlT00w laJ..e ' , oollccting nood-waters from the 
P.ua~u.1y rJ\cr tn the ramy ~a~on. '~hcn 1ts art'3 cJoublcs 10 105 t..m: 

1\ S 6 mctrt core \\<1lS \,.olh.-.:tc:U from thc úeepc~t part of thc lake. Ext.rapolnlion from two AMS 
ro~du"'" .. ubou ti.Hc\ (k9~'1t56 14C yr IJP and 30,670:390 1"C )'T llP) shows 1hat 1his sedimentary sequcncc prob::~bly 
'p.1n1 Jt lea-,¡ tht l.a\1 50.0()0 ~cars. Thc uppcrmost tv.o mctres or lfoloccne organic muds grade in to Pleistoccne 
'-la~\ hc:lo" Our rrchmmw)'_ polleo magncuc susceptibtlity, and ' total organic' 613C data constitute thc first 
glaCial Holocenc \-'C~WIBIIOJI hl)lOI)' ror thc P:mwnal. extendmg beyond thc Last Glacia l M:l;<Jmum (LGM). This 
ptlnt tuJ~ ~u~c)~ that ~cmJ.-det'ldUOU) dry forc)~, mdicattd by key taxa such as Anadenamllera and AMronium 
11•ltllu/olu,n. whH:h currently donuna tc the upland arcas surroundmg thc Jakc, are only Holocenc in agc. The l) 13C 
d.u.a ~u u~• th;!l .t comb1nauon of sa,annas and sean e red dry forcsts cxisted in up land arcas in the carly l loloce:ne. 
"-h1le thc rurn:m cl'~cd-c:tnop). dry forests prob:ably dcvdoped ooly in the late Holocene. Palien of arborea l taxa 
::tre rntucl) ab cnt frum thc Ple1stoccne morgan1c clays, v.hach are in tead dominated by herbaceous palien laxa 
pnm:Jp;:tlly Poace.lt:, ('ypcraceac. Natcracrae, Alu-mantllera, and 1/yptis. Thi herbaceous community is consisten; 
'Wilh an open. sp.lr\ely-vegetnted landscapc domin:ucd by active alluvial fans and sand dunes undcr a more arid 
chnwlc, "' en• ''"l(cd by ASS J E & SO ARES (2003). 

The temporal \'3rtallons JO lJIC 011C values ofbul k organic ma tter lh rough the sequence, and the general 
\hlft frurn hcrbact'Ous Pletst?"cne vcgetation lo incrcasing arborea l covcr through thc Holoccne, are broadly 
~1m1lar to.lhose of more detnalcd, wdl-d:lled records further nol'lh in the Amazon ra inforest·dry forcs t ecotonc of 
NE Hohv1a (MA YLE ~~ al. 2000). 1n particu lar, the large-nmplitude 6\JC variat ions in the Holoccnc scdimcnts 
cl~e~ly r~atc~ ~he llolocene lakc-levcl r?cord of L1kc Titicaca on the Bolivian Alliplano (CROSS et al . 2000) and 
thc (,~¡.¡ tCc·con~ Holocene _atmosphcnc mcthnnc ~ rcnd~ (BLUN JE-R et al. 1995). This clearly demonslra tes tha t 
thc ecosystem changcs 1llenuficd at Laguna La Gmba. nlbei t prclimiuary. are nat simply a conscquencc of local 
SHe-\pcclfic factors, but are mstcad indicuLivc of regional climnt ic changes. and may ha ve played a signi fica n! role 
'"globa l mcthanc nuxcs. 

ASS INE. M_. L. & SOARES, P C._ 2003. Quatcmary of thc Pantanal, west-ccnll<tl Brazil. Qua t. In t. in prcss. 
ULU~ I tR. 1 el al. 1995. Van::mons 111 atmmphcric mcthnnc du ring the Holoccne cpoch. Naturc 374· 46-49 
CROS~. S L. ~~ al. 2000 ~ ncw est ímate of thc Holocene lowstand leve! of Lakc Titicaca. central .Andes,· and 

u~lpllca t1 ons for trop1cal palacohydrology. Thc Jlolocenc 1 O( 1 ): 21-32. 
MAYI~9~.E. et al 2000. Mi llennial-scale dynamics of southern Amazonian rain forests. Sciencc 290: 2291-
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Postglacia l and Holoeene 'egetation chang"'- a' n"orded in lht' l'dttt><nr, fa 
high-a ltit ude lropirullal.e llaJ!unala, \ ~rd \ha. \\n,mtl.m \nd 

Rull, V.'; Abbott. M.'; Polissar P.'· Wolfe. A.', Bezll<la. Brac<ey, R 1 

1)<¡> 

11m \\'Orl 1s rart of 3 mulu~prO\.) h1~ b-rc....: luthlfl 'tUd) amlt\J 1 r ... u .. t e:.. .. 
rlko.:hm3tJ l:re:nds occu:rred m Üle' \ ('fJt'IUC'lln AnJto~ ~lht.:< Lht: l....:l.'t (j 111 \tJ.\tmum 1.0\t • J.t d 
nullennial tilllC' ~al • :t) \\di 3, l<ltnt tht' dtftf:rcnt h~¡xllh~. .. ~, ~,_'lf1th u .. .a u' .: c .. t&nn$ ~"'k~ twu 
-lunauc h.angc su eh a.s. m Luwn. 3nd the couplaJ ocean JtOK phc'n~.· ¡;:¡rcu tioo Th "\."\J.uncnt ,tu • ro., 

• 

lakes SJtu::~tcd a long an alutudmal grac.bcnt fn..ltn at'l\.lUI ~000 ttl .¡~no m l~LJ.1kd .. bnllh ~ are: \~m J t-~ 
AMS ''C. 1'(' 3nd ·, Pb daung. Ptoxaes mduJc: phy~Kt')·~,.·hctru .. -aJ prvpt"l1J .. lJibk- b(.1C :lpe" (~'~ 
carboo). and biologic::~l indiC3101:lo (polkn. Ü13llli'Tl'\l Th rn'" Jrl" ~o:Jhl'ID!N u mg tnt~tm .tnJ.'k 
step of the pal)nologacal .tpproo"·h. \lol" pre .. tnt the anJI~ .. , of 3 5 m ...et.!tlllt'"nt úlft' ~nN 1n lh • 
Verdes Alta (LVA). '"hich ts snuatro at J~OO m .J!Utu..te. ~tlhan .·uperp:\Til(J)!.) H~fci.Jll\.'10 Tha nv<:' tt'\: Y\.1." 
appro:umately the la!)t 17 cal b BP. Fi\·e pollcn zone \\ere dc.:fined thJt f'«t'lrd~o.'d lht mam \<.'~t.JUl'lll.tl trtuJ:. 
l..ake le\'cl~ \\CTC dcduced from thc pc:rcenl3gc of plln h,,'VUC >tlgae {rc.bmlfwtl B.m·~rlc clf'c ~\) \\llh iT'(lt\:( lO th<­
potlen ~um. whtch included only lhc idcnufied polleo 1)~ 

Bct\\cen about 17 and 6 cal ky HP. \ilriJUOib m polleo ll'emblage:s fmm L\'A '~dnncnt-. J~o) ntll 
corrc!~pond 10 local or regional vegctalion changc:; such l.:!o n:nKal dl\('Llccrtl('nl!, ol :ulo¡;kal hotanJ:.nr,. ~ut 11.1 
oscall:Hions m pollcn tnput from lower ele\:ttlou forñts Dunng th1:; umc. thc: vcg.clJtit'ICl around tht~ IX\ t.:a t ha, 
beco a pcrigla ial dcserl \\llh poor local plant communllltS Thc osciiiJtiOih tn li.""'g-Ua.t:ma lo.JK'\1 r 1lkn ¡n,t 
spores abundance wcrc lil..cl) duc to thc chnngang antensny 111 up~lope urogrn1>h1C \Hn<.b. whlth \\t'r g~netJtl) 
more mlense than Loday. especially bet\~recn about 15 5 ami 14 . c:ll la llf' In thl \\11~. the an~.h..:o1tC1f 'har.tdn uf 
the trec polleo as proxy for the trcchnc cle,auon has Oeen obscurcd. and 1b JX'l'~lbll" \Cn1cal \htft. and the rti.11C'd 
temperalure vanntion . could ha\t.: ool bcen recorded 35 111 lowcr páramolocJhucs :!oJ>t-'CIJl "1~ct311~'Ml1)Jle! \l.llh 
1mportant contribution of lycopocha rous fems. probabl) flupa:.i . \\:Js rcconkd bct\\«n :~houl 11 :1nd, "al ~~ 
BP Afterwards. a typa al supcrpárnmo snrular ltl thc prcsent-d3) onc oxupted the Sllt-. Chm:Uu;:JII~ the 
postg1acial has bccn chamctcrizcd by altcnlallng chmatic \h1rts. rnainly rtl:ttt."d to \':lnation) 111 m<.mturt, ~ 
deduced from l::~ke levels. Afier a prolonged :md constant n~mg (ca 11 to caL k y BP). mure qah1 • high \\3tcr 
)e,els have bcen recordcd during the Holoccnc. 11u! paleocco1ogic.11 :md palcochmauc trend~ rccordl"d hcrc matth 
rcasonably wcll with othcr record from the tropical Andes 

1otably is thnt during the late glacial. thc lakc lcvcl indn closcly matchc.!. the GISP.:! 
1
"He record. 

suggcsting an in verse relationship to solar acuvity. On thc contrary. ¡>Ollcn from rorc~t trec!l. 3 pro') rl,.. \\1nd 
in tcns1t)' 10 th1s case, shows a less evidcnt but mostly Uircct rclationsh1p wilh solar mi1d1ance 

A 4900 yr record of changes in hydrology and vegeta tioo fro m South-Wcst 
Florida, USA 

Wagner, F. & Donders, T. 

Dcpartmcnt of Palneoccology, Labo1atory of Palacobotany and Palynology. Utrccht UnaVCI"\ Ily, 
3584 CD Ut.rccht (Ncthcrlnnd ) 

High rcsoluLion palynological analysi~ or a 190 cm long sedwtcnl core: from !tOUih-wc ... l Florida. 
spnnning the past 4900 ycars. rcvca ls significan! changes in thc vcgci3110n umts during lhc second h:1lf of lhl' 
Holoccnc. ·ntc age assessment of Lhc 'Fakahntchec Str.md' corc is based on 10 AMS '"C dntn t\ ge de:pth relat1ons 
ind ica tc thrcc shifts in accumula tion rate..~. with - 20 yrslcm in the: lowennos t part COrTe.~ponding to 4900 cal BP 10 
3600 cnl BP. Accumula tion slowcd down to- 50 yrs/cm from 3600 cal BP 10 1800 cal IJP and mcreascd agam to 
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• 30 ynl m In lhc Dpp<nnast p;u\ oi tbc , e Thc maot procruncnl featorc 10 tbc »semblag IS lhc hangmg 
donri ncc bct~•ct11 Pmu rflullu d Jiuodiwn JutKhum po a 

11 P ~Ui11tu aJu , ~ mblagt rtprescatJU\C l..x rcl:undy dr) ronditJoo~ in South-Aorub 
etla.ct.l l)'lktle doaun.ttc ~ oki t JW1 al lhc awc.. From 4600 al RP 101000 cal BP P dlimii \aluo nu~ruatc 

bct- Z ~ and f,5'J lrum 3000 1 81' ta- 1 '>00 al RP P. <llwm ¡;r.~duall~ decrc:3.'ie> 10 l<'eb a; lav. J> 

-5~ Jta rcp ft1 by 1 d Ti• hum. prtiC1ltly lhe dónunantlrc~ 'SJ)C\.-lt~ m loog-h)dropenod en\lronmc:nb ofthe 
''Y<filades Coro.t a:aoyu<m. '" tbc uppermost p:tn ol thc rore 

1 re:a 10 E._\SO octl prcc1p1t.al1 1 le: .. eh hom 5000 ca1 llP OO"-.Irds mtuatcd peat formauon acft)!,s 
swthc:rn Plunda 1ñc f hh.atdlc~.: pal rn-ord confirms thn; panero fOJ thc fif't ume for tht: n:g~oo "t.~t of lhe 
l:st"r_gbdo wctl.tnd Afta .. '{()()() l~l AP thc } ll'nt finaJI~ sh1fl.) towaJl:Í..) thc present \\1!1 condnions uodcr tht 
mnuen¡;e ot 11 ng &ea lc"'d 

Tbe pancrn cmtrg:tng from th<: pre:-.ent )!Ud) 1mpho thou tn the FakahJtchee Str.tnd area thc 
h)-drolog;. 1 dunge anLiu W b) thc ~C3·Ic\cl ri)C occurr d s í gnificantl~ l.a1cr than e g. 10 1he E\-ergladcs. most 
h~t'ly duc hJ thc \hg)Hiy htgher c:le\'atton and lo\\ p<-rrl1(".tbshty uf thc substr.ue Palynolog1 al and 
n!u~ntolt~H.:al Mudat:tt Cwm "itltlth-ca~ rem flonda tndicate 0\Cr.t.ll "el cood1lioru. bctween -5000 c:tl BP and 

Jf'XJ(J tal llP, cau~ b~ thccombm~sion ofincrc:ucd sca-le,·d and precipitalion 
1~ rdJIJ\-·dy lnng indept.:ndcnce of thc SI Ud) S lié rrom Sea·lc\ d increase. m3kes this 11e exccptsonally 

wtll u1~ lor re,un:tttJul:Uon or century sea le precspuauon uends by mCi.lnS of pollcn·analysis. The abundance of 
P rllwlu h.J.., bcl!n dcmon ... uatcd earlit:r 10 be highly .scn.slti\"C to long 1erm precipitation changcs on millennial 
umc )Cales Thc h1gh frequcncy Ouctuauon.> obsc:ncd m the prcsenl palien records ma). thus. indicatc: natural 
prC\:IJ'UlatltJJ) t:haugl· dussng thc )f!COnd hJif of 1hc J-lolocc:-nt 

Clima te Change in the northern li mit of thc American tropics: 
the records of central Mexico 

Lozano-García, M. S.'; Sosa , S.'; Caballero, M.2 & Ortega, 8 .2 

• 
1
1n. UIUh! ofGeology, Nacional Univcn>Jty of México. O-t510, México D.F. 

· tnstnulc of Gcophy:ttics. Nacional University of México 045 10, México D.F. 

Wc prcsent a synthesis of thc pollcn aoa lyscs carricd out in severa! Jacustrian scqucnccs of central 
Mc~1CO (CM)._ Thc si tes are locatcd: {i) the tropscal lowland of thc Golf coast (Lago Verde); (i1) thc hioh a lli tude 
bn~ s ns of Mc~aco ;md Upper Lcrma, (iii) El Marrano si te in the westems slopc of lztaccfltuatl vo lea no at39oo m of 
altnudc; (av) Zacapu and Cuitzeo basins, located in Lhe westem sector of centrnl Mexico. 

The chronology of thc scquences is based on AMS da tes 14C and 36 Cl and tcphrachronology. The 
po llcn rccords cover thc last 23.000 yr llP. As resuh of Lhe volcanic ac tivity of sorne pans of CM wcll known 
tcphms laycrs allows correla1ing po llcn signals bc twccn bas ins. 

. ~ese scquenccs. give informmion of the late Plc istoccnc and Holoccne vegctation h.istory as well as 
cllmauc s nstght~ .of thc cnvtronmcntal changc in the northcrn Jimits of the American Tropics. The palien rccords 
are cor:rc l:ucd wuh thc ~oca! glac ial ndvanccs. Evidcncc of dry and cold climate duri ng glac ia l times with 
cxpans~on of gmsslands 11~ thc hi.gh basins is documentcd. During the carly Holoccne a c lear signa! of fores ts 
expnnSlOn com be .d~ tcctcd sn 1he h1gh lands of CM and culminatcs with thc establ ishment, at around 3500 yr BP. of 
~odem coms~un1tu.:s according ro 1he palien data. Evidcnces of dry condition in the lowlands and ¡11 the 
lnghlands durs ng thc late Classic (ca. 800 AD) nre rccordcd. 
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Holocene vegetation dynamics in West New Britain, PNG 

Boyd, W. E.; Lentfer, C. J.; Parr, J. & Jago, L c. F. 

Cemre for Gcoarchaeology and_ Palacoeuvi ronmcnta l Rcscarch, Sout hcrn Cross Univers ity. 
Ltsmore. NS W 2480. Australia. 
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Thc eo tru¡Hi:>l n:p ol \\ .1. " Bnwu l'lpuo 
pcopl<! smcc !be 1'1cc.t <nc lluno t1u.> n ·, ti>< n: 
C'\a!b Kbtcd lO pb.tC' matgm \U..,_ ·m. 1ft adJ UOft ~~ h m:lft 

~evr. Bntam h.u also b«n Jfte..."'ted t't~ t ÜOOJ~ ~l\1t). '- e ctun 
~:!.,_ We lu\C' eurruDt'd th~ ro.~ ('( H do~taoa to lbc anporwu Ulf · " by aul) 
ph~t.obth md polkn ut.-o·o at k-..:.alallc'l 01'1 Uk'.... "1:11 k•-L:a~ te \\s~z T''nutb b ;a.oJ nc.ub' l,luJ ol 
Garua llu~ p3pet f't"\l~ our ... Urrnlt TC"-Uiti ll\(- r h rro' Jt- 1.: :~ ... ,-' ~ banal~ f JI Jaffn Dt 
- lo....--al. ub-rega011.1l. regt<liUI - thus J.tlo"'mg ~ lll ~.--:rt.J.I<' 2 ")nthC'IJ... L'\t'T\1~ \Ji " :and hllm:an 
IOlC"r.ICIIOO~ JCJOS-~ ~ bnd.~-apc 

1l:tr lo...~! ~ale 1~ 1D\l~llg3tcd ;¡t oot arclu ~""~ga ... ·ll ... uc oo ~ bbnJ l :..la~ pb-~1\Jln.h an.ah,!:. fr\ 
dJscrete: honzoo 3l n\30} sedunall C'{pcKU~ ~~ lO l prdu:J :111 .. • >cttkn\(11[, (" ; .abk- ltl nur lhc d<Ust t"\1 

the ftlmlCr "lllJ~ and liS 111Ulled1J~ tmpJ..:t oo thc -.urroun'-'tn~ forts.t tr."RR ct 11 - lt) \t thc kx--::~.t Lln~ pe 
scak. "e ha\ e caoducted ph)tohth an.tl~~a::~o lr(lffi M\ u k'4'1g ooc- p.m l,fth<! e,; ul pWn -:.t 1\Kh tht- Jnnmt 
sequcnce ompnso la)ctS ol Ho1cA--cnr tcphr.t' (up t 1m th11:ll .111J thc.tr ~131ro M'lll... tnJ at \"lit(' ~" ... ur t:'ll 
Garua ThCS(' a.nai)"$("S 110\\- us to 1d nuf~ the plttertb of \OkanH: anJ human dt ... ruru'-lCh h.' Lhc \f"g(t.atl'--.:a 
througb umc. In pans u lar. \\e can t'\ammc: thc balan.:-c:- t.'letwttn nJturaiJnd. Jnthn'II(X'fCilK dl~turhan~C', é'-pt\."t.a.ll~ 
as it affo.:ts thc recO\Cf) of f~t s)'~tcnlS an 1h1S rt~IOO B) ditTcrcnu"3ung the di~'b e t llltural .AnJ bunun 
tmpJCl.S, WC ~:~bit: tO han thC dlff(nng_ "-:\~ lf1 \\hit.::h pt'C'ple delf'C\1 or p:tn.ltulnC'J tbc- \.1nJs¡,_:tp<' Tlu, \\\lr"l.. tn 
particul.lr. is related to arc:h:lcologK.al tu,hcs of the :ue.1, and \\(' h3' a \U\'Cl~ n-.ttrol o\ N tbe l.""'CT'eb.uon t.'\1~ 
<n,1ronmcnul h1st01) and an:h.1cology tTOR RE."CE el al 1000\ 

Flnall). :u lhe regton:tl s.calc. poll<:n an:tl) zs ot IJ)tn.-d pe3b Jnd tephra'~ dt"po:tliN in a e 1.11 ~\'llmp 
wllhm our study area. and Jale mfill sedmlCnts m thc fringtng hills. ¡· pm,Jdmg 3 nl3cró-lc' lland~-. pe." I'-"'Cotmt 
of t.he de truction and rcco' l~r:· ot thc- coa .. \ta1 fore,ls during si'\ pc!nod~ of 'ok.:mac 3t.'ls' •1) an th !Jucr r:m of thc 
Holoctnc. Thc pollcn anal) ~~ lllows n flner sea le of resoluuoo thJo much uf thc ph)tOhth anal)~l~ (llq;cl) due l~l 
the d1ffcrtn1 sediment type ). This allo\\ us to c'amaoc m greater detJtlthe- RX'O\el) C("O)og_" ollhc h"'lrfit . .1nJ 
thu 1dent.ify kc:y indicators of the procc e-s of recoH!r) nus th<!n r~llo~·s furthcr mterprt:"tauon of th<' ph)tohth 
analyses Currcntly. wc can recogoise d1ffcrtnl recon~.!) pathwly!». mu h as \\e' C:\~tOO h) ~\!umnilliOO of 
madem analogues (LEXTFER & BOYO 2001). 11m mulll-la¡crtd land ape approo<h to >~te >CIC<-1100 • nd 
analytical method prO\Jdes a dctailed account of the landscnpe path:ms !l.nd dJ\'C~II) through thc Holoc~n~. 
link.ing Lhc regional pattcrns of vcgctation "ith loclhsed cffects of p pk and ' olcanos. \Vhilc su han :tpproa...:h 
has long beco uscd 10 so me plrts of thc world. this is thc fil")t uch stud) m thc regton 

WI IITE. P., COR 'EOS. C .. NEALL. V. BOYO. W. & TORRENCE. R 2001. FEA "te. Raduna lslaod: Funher 
iovcs tigauons. In BEOFORO, S .. SANO, C. & 13URLEY. O (cd) Firty ¡cars in thc fi eld : F a¡ s io 
bonour a nd ccleb ra tion of Rkh.a rd Shu tlcr Jr's nrthnwlogkul career . pp. 101·107. Ncw Zt-3tmd 
Archaeologica l Society. Auckland. 

PARR. J.F., LENTFER. C.F. & BOYO. W.E. 2001. Spatial palleming of a U.pi1a londscape" an arclmeolog•cal 
si tc in Wcst Ncw Bri tain provincc. Papua New Guinea. Oomodomo. 1312, 7·1 . 

TORRENCE, R. , PAVLlOES. C.. JACKSON, P. & WEBll, J. 2000. Valcanic disas1crs and cullur:~l 
discontinu it.ies in thc Holoccne of Wcst New Dritain, Papua Ncw Gumea. In M GUIRE. W G, 
GR lFFITHS. O.R .. HA 'COCK, P.L & STEWART, l . (cds). Thc Archa<Oiugy or G rologlro l 
C a tastrophcs. Pp. 225-244. Gcalagica l Sacicty, London. Special Pubhcation 17 1 

LENT FER. C. & BOYO, B. 2001. Mauntcn Pnin: Volcanocs. pt.-ople a.nd etnaronment The 1994 RJbau l volcanic 
eruplions. Southcrn Cross Unaversi ty Prcss, Lismorc. 

Pollcn records renect the emergence of agriculture 7800 cal yr BP in 
the montane tropics of New Guinea 

Haberle, S. G. 

Research School of Pacific and Asian SIU dies, Australian Nat ional Univcrs i1y, 
Canbcrrn ACf 0200 (Australia) 

In the absencc of dircct evidcnce for thc exploit:n ion of crop plan ts pa laeoecological studics rc ly on a 
series of criteria w dislingu1sh hu man impact from natural proccsses in a record of vegct:iUOn his10ry ·lñese 
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A/;7 1/P< 

preccdcntc<i ID tbc pala<occolopal r ·m:J '"' h a 
tme ancJ bumm :and aacr m on I) f Jfat and hnb-. RC\:CTll mulu·c.li •PhtlaU) 

m-v ~:.a J K • t4:unp ahgi Valky D'DlttM UlJPt. .. .Jl t\ló Gomca have )lclded dtro:r e,.uk:oce of mtd· 
llok.:cnc •pku un! praau; <btmg to 7000 alllP !llnlr.am r1 el !003) llusc'l<kn« tndud<> >n:ha,'úlog~< 1 
(atara r pr<">Cob lti.-..uoo. pcllm r cords d um:t~bng th< em<rg<n.x of an a¡;nc-ultur.tl Lrml:.ca¡>< ID thc 
1 pper \\ h \aJ • i1 ph)totith ;and slilr h fl."m31M (11 a:hbk rbnts 1ndudmg lh<- expkllt.aUon of taru 
~ ( t>fi'HUin <JOikntD¡ lnd pL!IInng bananas 

TIIC pr ol ducd e uk"th.e for lhe c'pki!UUoo nf rop pf.tn1\ JI Kul S\\.:unp allo"'"S U.) to namme 
the \'~t) o( OLerla usetJ 10 da tmgur h human amp.;u,;l frum na1ur.1t j)JOCt").)CS 10 tbc pollt.'.n nxorth. rollen 
r Ot 1 ftom fi,c Hl3Júl' h1ghlanl.f \3Jic) f l~l.JO 1 C)(J m alhiUJCJ 10 \c'olo lUIR~. C.:O\.Cfing thc pcnod from the la~t 
gbcial maumum 10 1h prc:scru. :ue re: tt\lotd Jnd ahe tmrhath(lfl) fiX dt:\dopmc::nr of early agnClJhure are 
C\"";~luatcd t me· Ratc of ( h.Jo~e Anal~u •• as,;¡, ~.ms of :tdcnuf~tng dt:\.tallon!t m the rntc of vegetal!On change 
frolll lh:at whH h ""' W he' t'";\pct.:lcd uoJcr nalur..tl '-IJnutc: thange. lhe earlu:"lll tnd i C3 I IOO~ uf agri ultur:tl1mpact m 
lhc \cp'U.IIon record can he tdcnuftl"l1 .u 700() c.:al BJ> and po~síbl) as e:ul)' a.'i 7800 cal BP 

Sub~cqu nt "t'fclolttCJO ~hange rt'11ecb an merca~ tn anthropogenic influence chJmcttrized b) 
pun( lll.:Hc-d L'Jli.Sodes lc.ar.Jm~ to-ward\ a more: open I.Jndscape. The emergcncc of an agricu lturnl land cape m New 
Gumr.a i cun hlc..-rro tn he ti'le n.·,ult oll.'\ploii<.~Uon uf ln(,hgenou.s plants bcgmnmg 31 lc:uat 7800 cal llP whtch are 
suh~t¡ucntl) punctuated by C:'\tc:rnal 1nlluctu.:.c~ ~ut·h a.s introc.luccd dom~uc plants. clunate variabiluy nnd 
\Ok:<tnl oKII\ u y Ua\.Cd c.m thc e rc!)ul~ a conceptual model for thc tdcntdication of human 1mpact in polleo 
rec.:ords ts COO\trutted tu di\IIOgUJ'Ih bc:tv•l"Cn thc 1mpact on landsc.:.tpe) of "pre. agncultural" and agricultura! 
u.:lt\tty 

UtNI IA\1 r 1' IIAIIEKLL S G. LENTFER. C.. R 'LLAGAR . R . FIELD. J . TIIERIN. M .. PORCH. N. & 
Wl'fSOOROl _: ( jJf , U 2(KJ3_ Ungans of agricuhure :u Kuk SY.amp 111 th~.: Hig:h lands of New Gumea. 
Sd ente 301 189 193 

La le IJoloccne records of CO\ ironmental changc from Luzon, Philippincs 

Stevenson, J .'; Sirlngan, F.' & Madulld, 0 .3 

1
L>cpartmcnt of Archnoology and Natural History, RSPAS, Austrnl i3 1l National Univers ity, 

C'anbcrrn 0200. (Australia). 
~N<~ tiona lln'iltiU IC of Gcologica l Scicnccs, University of rhe Pluhppioes. Di liman, 1101, (Philippincs). 

1

llowny Oi vi ion, Nat iona l Muscum of the Philippines, Mani la 1000 (Ph ilippines). 

The palaeoenv,ronmental history of Paoay 1...3 ke in nonhem Luzon is being cxamincd th rough the 
onalys1s of po lleo, dia10ms. harcoa l. nunctal magnctics and AMS da1ing. The proj ect i part of a lnrger program 
of archaeologtcn l rc~ca rch examining the theory of whcthcr a Ncolithic cxpansion took place out of Taiwan and 
into island southe.,1s1 Asia around 4,000 years :tgo. The primary intentjon of the lake study is 10 determine if there 
tS cvitl t.:m.:l! of land clea.rnnce nnd agricuiLUra l deve lopmcnt in thc region during thc late Holoccne. 

Paoay L.1ke is a Wrgc co.1s tnl lake in the northwest of Luzon, cut off from the sea sometí me duri ng thc 
late Quatemary. T wo scdimt.: nt cores collectcd from two di ffcn:nt loc:uions within the lakc each span the last 
6,000 ycars. T11c most important finding to date is that coniferous forcs t. domin::ued by Pi11us. was prevalen! in Lhe 
landscnpe surrounding the site until nround 5,000 I3P§ when the pollcn signatu rc changes to th:u more indicativc 
ofiln opcn Jnndscape (primari ly grass). Charco:~ las nn indicator of ti re is ahundnnt throughout record . al though the 
lughest lcvcls occur duri ng thc pcríod of forcst decl ine. Phms pa lien cont inucs to be present in thc record in sma ll 
amounts nlmost until thc present da y. 

Thc d1scovery that Pirms was growing at l'aoay bctwcen 6.000 and 5.000 BP is significam. as it is only 
found abovc 600 m in thc prc cnt day cnvi ronmcnt which has becn intcrprcted as thc altitudinal limit of Pinus in 
Lu1.on (Z'lmora and Co, 1986: Madul id pcr comm.). Thc findi ng ah:o raiscs thc qucslion of whethcr thc forest 
decline ar 5,000 BP is assoc i <:~ted with huma n acti\•ity or a climatic shift , possibly ~m increase in cl imat ic 
varittbi li ty, as no cvidencc for ag;ric ul tura l plant'i (eg. rice) is fouud unt il around 2.300 BP. 

·lñ e changc al 5.000 nP in thc Paoay Lake record also corrcsponds well with a similar vegetation shift 
at 5,000 13P in n record l'rom Laguna de Bay. south ofM anila (Ward and Bulalacao. 1996). This is thc only other 

244 Polen 

\\ARO. J \ & Bl L~L-\C ~O L J 

DeHlopmenl and modification of lbc 1\.utuj p atlnnd~. 

ea..tern 1\.alimantan (lndonesi.t ) 

Hope, G. S. 

i)qlart!Th.'nt of An.:ha.rolt'e') and :\a.tur.tl Hht~. Re,l·.m:h .-~hl ll ú.t I'J...:III, nJ -\'t.m 'ituJa ~­

Au~tr.thJn 1\.;ttiOOJl L 01\ ~11) C'anhcm ll~OO ( \u .. tra.lil 

The pc.:u forest of l'3StCn1 1-\ Jitnunt.ln (Homn>) '-'llh Jn Jppr"O\tnUil' J.Jc."J of ~S mlllhlll Ho1 b a 
SlgOJficant lropH:nl pc3tl3nd ~hich ;une 10 rr,..\mlnc:n..:e m lt.J .. ~ Jnd 1997- OO:Ju,t• ul El '10•) n:!Jtu.J ftr~~ th .. n 
bumt for seq~raJ mootru and cau:)t:J tll ht:ahh :lnd J("l~iJ nh .terO\.s lndc.'fl ~l.t. \t JI.t~ '-h1 Jnd SmJ!afiOfc -\ ~urH"\ 
of the peat l:mds wa msututed m :!001 h: thc C'ctHn: for lnt ~·mauonJI f'\)rt:.' t R .m.:b hl Jl'lt"OHIOc." ht'l'-' nlU(h 
pcat had been remmed and ho\\ much rematncd .. b "di J .. a~~~:)Jng rcgcncr.lhon ~tJilb !()r th~ ¡le.tl túrC"\h ' f 
d1ph: rocarps ami other ta \ a ~SOm of .:ore \\e-re C\.1m1nc."d and Uaung .uuJ p.ll~nolc.\g\ uM"Ü to dd cnmnt· pt"31 
losses and the previou fi~ rcg1mc E\tC'IlSt\'t:' slullm\ Jale~ m thc pe:ttbnJ \\ere aho core-J 

The pca tlnnds JliO\'et..f to h;lH' rctaincd mc.~t uf thctr pcat r ·~vur\7(', '-'llh b 17m of pe.tt procnt :lr.:l\''~ 
the basin The rivers tha t tr.l\er..,c: the p~:ttl;md h:t\e bUtlt nJrTO\\ IJ.~ le\c.'t.'~ th~1t \l'énl tu h.IH"lqll pJct· '-'llh thí' 
growth of thc pcat Thc d.:ltl'd peat !:accuons are all llolocc."ne :tnd commencc accumul.um~ 3, cl.J.~C:) ~hJII<t\\ l. l..t~ 
dommated by Pmrdamn llus IThl) be thc rcsult of bad.mg up b) the \l:lhJ.lam R1n~r 11s Sl.'J levd Jttlmt't.l lts 
present posuion . but no mnn n ionml t::Jge '-'3S found Wnh peat r~,.,re:,t 10\--:t ion th~ pll lalh tu .t anJ J'l(:tl 
accumu lated stcadlly Sorne section:. in thc humt area Jre truncated hut onl) hy :a few Cl'ntunc~. ~uggc~ung thnt 
pcat Joss 1n the fi rcs has not removed more than a fev. cenum~trc..' of pca t on n\~ragt" Hcn.\t\er nt l\\0 Lll.t~ the 
pcat surface 1s more than 4000 ycars old. argumg for the lt>:!.~ of se\·c-ral mctrc!) of peat thmugh fire.., Thc 1.1le~ 
may thus be anthropogcnic but thetr tjmc of fom1.11t0n 15 unl...nO\\n. ~hno~etlJlK" c.:h;~rc.·(\11 oct.:un. m ~()me corc:. 
throughout the record. bu t in general li re C\Cntli :1rc on ly common .lftcr c.a ~000 BP. ~U!!].C~IIttg that flt L' bt.'C:unc 
more common w1th thc sprcad of nce agriculture. Stablc forcs t, ind1cnted by Oaaidwm. bccomc~ nu cr 111 thc l1h l 
1000 years. Historien! records shov. thatlarge flres ha\ e cx.""CUITCc.l 10 thc pa~t and that tht rt..-cent fires. \\ luJe vn) 
ex. tcnsivc, have txcn ma tched in thc past. The.se record:-¡ :.grec m most rc&pCl"IS v.llh thc mudt la1gcr lOres~ u l 
centres ! K;¡limantan . (PAG E ct al 1999). 

PAGE, S. E., RIELEY, J.O .. SHOTYK. O W A ' 1) WE!SS. O 1999 loucrdcpcndcucc or peal and, cgctaloun on a 
tropical peat swamp forest. Phi/. Trans. R. So,-, l.mul. B :lS~ : 1 85. ¡8<)7 

Evidence of change: human responses to pa laeocnvironmenta l chnnge 
in l ropica l Australia 

Slm, R.1
; Prebble, M. 2

; Reeves, J. M.' & Fink, O.' 

1
$chool of Archacology and Anlhropo!Og). Austra l1 an •atlon:t l Unt vcr:, lty. Can berro, ACT 0200. AustrJ IIa 

1Department or Archaeology & Natura l HlSIOry, Research School of Pac lfiC & A)l311 'tud iCS, 
Austral ian National Umvcrs ity, Canbcrra . AC.I 0200. Australi:t 

lDepanment of Gcology. Austra linn Nationa1 Univcr., lly. Canbcrra, ACT 0200, AU!!otra li ;l 
"Austra lian Nuclear Scicnce and Tcchn ic.1 1 Organisnt ion, Lucas llctght <:, SW 223 -1 Au<, tra lia. 
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Re lt fri:lm tcCCDliUL>l) ' o( fmh,. te bU alkl ~;unp <Jre\ frum \"aockrhn bl:toJ '" the Guh o( 

< arpeDWll. ntX\hcm AU:WW pro .. tdt ms1g.blS tDtn h.tnpng Hllkx:ene chmau~ condtuons and tM 
~~ record 1"hcu dal.'l COIYt('tknxnt Olhcr pabCOdl\ lr001lldlt.al rnar.:·h tndudmg ble and OCt:.lD Cl'lfl" 

~ 10 the fiuU rtgJorl. and furttw:r prm1<k a ~!,a.c(xnnroomenr3l ba'"- "'drup for Abon~n31 oc~upauon m thc 
rcg1011 (('hna. d al 2001, Shulmct ter 1991. Shulmct!>lcr J.Dd l...c:o l9'J ) Th~:. paLlcoclunauc ~n.:h V.Ob 
und•:rukco • ""ad¡unc110 the S" EIJ'4;ud Pdk"' t LmJ; .r h•tok>g•••l prOJ<cl. The broaJer proj<cl v.as foc~~><:d 
on the rc:lattonVup be1v."" Holoce-~u: troptcal hbnd occup.mon h> Abongmal peoplc :tnd pa.laeocnnmnment.ll 
lh.sngc. 

Art:bacok.Jg~caJ evtdc:o~o:c mdtr.:ato that \loolth lhc pcr..t·gla~.~.ar sea tt: .. el n e people appear to ha,·e 
abanduncd lov.-ly¡ng pcnphaal arca of the conunent m lhc early Holocene. Offshore ísbnds. the rchct areas of 
the mundJLcd shclf v.cre not re-occupted unul after -4 .000 BP. lhat 1~ Sc:''aal thousand years after sea level 
itahths.atu.m b) 6,500 DP h has bec:n s ugg&:~t.cd th.J t th1s lag m 1~bnd occupatioo tS a:»OCIJltd " 'th a brood scale 
m1d liolocenc patacuchmauc \htft. a>>Ot:tal<d "''h the Ol1>d of thc E:>SO qcle hetween about 5.000 and 3.500 
yean ago 

To tn \oe~ tJ g.;¡tc the q uesuon of mid-liolocene eh mil tic dungc. polleo. ph) tolith. s.edimcnl. ostracod and 
C"1 4 d.J ung an;~ly~ "'"ere underta.kco on lake and ~~.1rnp cores frorn \ 'anderhn ls land. one of the Pcllew group in 
1he )l)U th~e\1 Uulf of Cc~.rpentana Thas $tUd) auncd a1 providang palacoclimatic data m assi 1 m determinmg 
\4hethe.r thc chronology of Aboriginal i-;l:lnd occupJ.tion, and the dc:\ elopmcnt o f wat~rcra ft 111 the region, was a 
cullurJlrcsponse to ch.angmg chma 11 c coud1t i on~ Re~u ll.s from the corc analyses are corre lalcd \\lth other regional 
pJ iaetJCRYironmental research and archacolog¡ca l findmgs from ot.her Austrahan off: hore is lands. 

O liVAS. A R . GA R lA. A. VAN DER KAARS. S. COUAI'EL. M J.J .. liOLT. S .• REE ES. J.M .. 
WJJEEL.ER. 1) J . SWITZER. A D . MURRAY- WALL.ACE. C V . BA ERJEE. D. 200 1. Sea-leve! and 
env1ronmenta l changes .)mee the last inrerglacia l in the Gulf of Carpen1aria, Austra lia: an O\'erview 
Quo/ernary lnlernalional. Vo1.83·85 pp 19-46 

SHULMEISTER. J. , 199 1. Late Quatcrnnry a11d Holoccne environmental history of Grootc Eylandt , nonhem 
Austraha , The Austrahan Nauonal niversily, PhD thes is. 

SII ULMEISTER. J & B. G. LEES. 1995. Pollen evidencc from tropical Australia for the on el of an ENSO­
domtoalcd climatc at c.4000 Bl'. 1/o/ocene 5: 10-1 8. 

Mangrove dcposits us archives of palcomonsoon rccords: a palynological assessment 
of thc Late Quaternary deposits of West Coast of lndia 

Kumaran, K. P. N.; Shlndikar, M. R. & Llmaye, R. B. 

Goology & i>a Jacontology Group. Agharka r Rescarch lnstitute, G.G. Agarbr Road. Pune 411 004, India . 

TI1c mangrovcs and mangrove deposits are unique as thc formcr is a majar compouent of thc coas tal 
ecosystcm while thc lauer ís a producl of the inrcrac1ions of t.he geosphere and biosphere of the tropical coas tlines. 
As thc c limate of Ind ia is dominatcd by two monsoon seasons (southwest and northeasl) and the rate of rai nfall 
varie.~ from norlh 1.0 south along both the coosts, the monsoonal records are expccted 10 be stored in lhis 
spccia lizcd and sensitive environmcnt loca1ed near ocean- cominent interface where high rate of scdiment 
accumulation takcs place. Being the. major componen!, thc mangrove \'egeta lion has a considerable role in the 
hydrodynamic and fluslung processes and as such has tremcndous influcnce on sedimcnt accumulalion. The root 
system or thc pionccr spccics holds the sedi ment intacl and enhances the accretion process in thc mangrove 
wamps. Since thcse scd imcnts are laid down under cnvironmcntal conditions essentia lly influenced by the 

monsoon, the coasta l dcposits offcr an opportunity w unravcl the pa laeoclimat ic hislory. Accordingly, 1hesc 
swamps dcvclop into potentia l storage si tes with a huge pi le of peats , black clays and s ilts. Natural cvents and 
man-made changes hnve significan! impact on thc cli matc. which in tum affect the vegetation and their signatures 
ought to he re flected in the subsurfacc sedi mcnts. 

Pcats and organic rich ci:J.y Iaycrs are va luablc markers for enviran menta l changes and form cxcellcnt 
stra tigrnphic units within lhc Quatemary sequence of Kerala -Konkan Basin. These organic matter enriched 
deposits vary from 0.50 to 6.00 m thick and art; fouud at diffcre.nt depths in thc boreholes between sandy c lays and 
c layey sedimentary facic.s. Two gencra tions of organic deposi ts ha\'e been identified, the youngcr onc being 4540-
10760 yrs 13P of Lhe middle Holocenc-Latc Pleis toc.ene int.erval while the older one dated 10 be around 40000 yrs 
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Pollcn contcnt from 'ew Caledoniun coral boring; palococlinmtological 
and palacoenvironmental significancc 

Sémah, A. M. 

IRD UR 055 - 93 143 Jlondy C'cdcx. Francc sema h @bondy "'' fr 

In the framcwork of an Europcan Progrnm nbout chmnuc vnn :uion cfTects on the- recl conc;trucuons 
dcvelopmcnt during the las t intcrg lacinl penod~ (5, 7. 9 .. ) of New C"a ledoma Quat~rnary (C'abioch t'l al., 2002), a 
palynological study is carricd out. 

TI1c aim of t.hi s study is 10 analy!>e thc pollen conteut of scxlunt nts <.Jepo:,¡ tcc.l c.lunng uucrruplion of 
cora l growing. i t dunng the glacial penods, bctwcen thc succcs~1YC recf un11 ~ Thercfore, polleo nnn ly~1s fmm 
paleosoils gi ves infonnalion to charncteri ze the unknown vcgeta lion of thcse periods. 

The tirst rcsuhs conccm two corcs: Kcndec and T~nia islets (± 150 mctrcs dccp) locnted on the \\ CSt 
coast of Ncw Caledonia. 

Thc prescm c li mn tic condnions . on the wes1 s i de of thc 'Grnnde-Tcrrc'. determine the dcvc lopmclll of 
the so ca llcd scerophyll for st (dry forcst) which is supposed 10 be an origmal fonn of vegetat ion (Jaffré et al. . 
1993). The sclcrophyll forcst is now vcry di sturbcd by man. 

In fact. 10 the two cores. Lhe oldes t laycrs show vcry d iffercnt flonsuc assoc int1ons wllh cndemic taxn 
genera lly missi ng in the sc lcrophyll forest. 

ls it possib lc Lo charac terit.c thc prinutry vcgctauon and thc msta llauon of thc prcscn t one'' 
TI1en, we hnve 10 consider pollcn trapped in the: coral itsclf and 1ts significance in thc 

palacoenvironmcntal reconstruction. 
CAB lOCH G .. CAMOIN G .. CHAZOTrES V .• DALMASSO H .. FRANK. N .• MONTAGG IONI L., PA YRI C.. 

PIC!iON . M .. SÉMA H A.-M . ct THOUVE Y N . 2002. Effet des vn rint ions cl imnuque.• sur la 

VlJI. /4 (2004) 24 7 
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\.l>getation 0) na mies of the Rainforests of \ a'a'u, Kingdom of Tonga 

Fall, P. L 

lkpartmcnl of (ja.,gral'h~ Aruuna S tale t ll1~cr lly Tcmpc, An10na 5:! 7 (l ·Al 

Tht' objcctl ~es cf thts tudy are lo d()(.·utn.:nt lhc hl'!llOf) of thc r.uoforab of thc K.mgüom of Tonga and 
"' l.lnd..-z\Wnd thr role tha\ prctll'~lOitC pcupk h3.\C pb}~d in thc de~dopmc:nt of Tonga·s modero \tgetation 
Trop1cal hl;md uc 1t.lcal pla(.;C\ to 'lltUtJy and hOla te thc effecb of human impacu becJ.use Lheu ecologtcal systerru 
OjfC pan1cuLuly \Uincrahlc .mJ tbc cftc(:l,) are oflen mcH'nlbk. Palroccological rccords from Tonga Uocument 
fl) <.han~c 111 lowl.l.nd rJtnfornh O\lcr thc p3,:!,t 7000 }CJn. ( 2) a nud-Holoccne sea leve! tugh~tand from 4600 lo 
l(,()C) ycan Jgo. and (3J thc cxtcmave bum10g of the r.unforo.b of Va\3 u begmning about 3000 years ago. 

I...(Jwland raanforc\1 ~urrounded gafe: Mar\h on thc island ofl!ta Vava'u. Vava'u. Tonga belv.een 7000 
and 3000 ycar\ ago. 'l'bc lntbt Jbundant polh:n ta"tot reprocntcd in thl~ pcriod are rJJ.nforest trees and shrubs. 
mcludmg MamlrtHJ, Elal!ocnrpat:eac, Alphlrrmitl, M,./tnumw, Sapo13cele, Mytraceac and Papalllonaccac In 
.tddllmn. 'mall Jmnunb of Anacardiaceal! (PI,.wgyruum and Rhu.\), Dymxy/um, and Gan1ga pollen are found. 
Se,·cr.ll of thc'!lc ramforcst ta.1a abundant 111 the record bctwc~n 7000 and 3500 years ago. including Mam'lroa. 
Sapotat.:cae. Myn.tccae. Elacocarpaccae and Pup11laon¡¡ccae. are much lcss frcqucnt al'tcr 2000 ycars ago. In 
add1t1on, hcrbaceou. pollen hecomes more common After 3500 yenrs ago. suggesting that the forcst was more opcn 
thcn Twu co~t.al forc~t laxa bccomc more abundant after 3500 (Corm) and 1100 (Pandaml\) years ago. l11csc 
ch;lnge-, an thc vegetauon are most hl..ely rclatcd to Polyncsian influcnccs. 

The coastnl wetland of A va•' o 'Vuna on Pangnunotu lsi:'Hld. Vava'u documcnts a lugher ea leve! 
betwtcn 4600 and 2600 )'Cars ago when marine bivnvles were dcposited between tcrrestna l sediments. 11ns 
mu:rprctauon 15 111 agrccmcnt wllh thc tinung for a mJd-Jiolocene sea levd highstand betwet:n 6000 and 3000 
)'tal'\. ago documellled for the Ha'ap1 Group. Tonga 

Changc.s m tropical rainforest vegetation on thc tropiCal ISlands of Vava'u, Kingdom or Tonga rcflcct 
human uherauon~ followmg thc arrival of Polyne~ian~. Significant incrcases in microscopic charcoal panicles 
appcar m sedimenb deposlled after 3000 years ago. suggcs t111 g the rainforcsts of Vava'u were not bumed prior to 
that tune 

Vcgctation Changcs for the last 14 centuries in Western Equatorial A fri ca deduced 
from high-rcsolulion pollcn record of Lake Kamalété, Central Gabon 

Ngomanda, A.' ; Maley, J.' ; Chepstow-Lusty, A.' ; Makaya, M.': Fontugne, M.' & Jolly, 0. 1 

1 1nMitut des 'c icncc.s de l'Evolution de Montpcllier, Un iversuy of Montpe ll ier 2. 34095 Montpellicr (Francc). 
1 Labornto1re d·Etude de Géo-Environncmcnts Marins. Univcrsity of Perpignan. 66000 Perpignan (France). 

1 l..abor.uoi re des Scicnces du Climat ct de 1' Environncmcnt. 91198 Gif sur Yvettc (France). 

'111c past 1410 1"C yrs vegctat ion changcs in westem equatorial Afri ca are reconstructed usmg a high 
rcsolu tion po llen record collected in the L..ake Kamalété locatcd in thc mosaic of forest-savanna of Lopé Reserve 
(0''43'S, ll 0 46'E), cen tre of Gabon. Our pollcn data indicatc that, over the past 14 ccnturies. the floristic 
composiuon of thc rainforcst has significantly \'aried, wherea.s savanna arcas show low and uniform fluctua tions. 
Threc d1stinct successive stagcs of the forest dynamics have bccn idcntified. At 1410 yr B. P. the establishment of 
thc rn;.nurc moist semi-C\1Crgrecn rainforest. related to forcs t colonization of savanna areas around the lake is 
cvidcnecd by high pollcn pcrccntagcs of the mature forcst trees. f.rom ra. 1360 to 500 yr B. P., a sharp dccrcase of 
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Pollen ana i) Sis of dung depo its in u desert and Late Quattrnar~ 
vegetution and clinull in amibia 

Scott, L.'; Brook, G. A..'t & Marals, E.' 

1 Dcpanma11 of Platu ctcnc . t·nl\mll) of thc Free ·utc Bk'<mtont 10 (~·'10th Aln..:.a) 
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