
n>n XIII'( 

;;anp.ut<<lll 1th bcr loog p.ll}nolo¡pul ol tnllul), <l.lS fur tbc bo<torn cf !he Su•"""•J.f'p.l 
palkn , an • or appr • 60,000 

h e 13dino.:.>rbun al! bu gb.:ul pmcd ranpn .rnd 19.000 )<31> BP 
ht:lp tn tkfirunb lhc o( s.ome rruoor atbc.t'31 pr lntt'1111pt.mg ~~ ~.; .. ü. mn cf ... h:J't'C :mJ pO! .. ,Lmd 
(m lUXI doourgtcd b) Arttt tu, Olhcr i.teroiJnc Gr.urun t.: and ( ~o.·nopo,,hJ~.·'"-,¡t: \tr ..... t:t.A.":lrfJ.l tumuJ t)UI 

one of'lhc rt105ol K:m!tlvt' "Utn ( lhl" Ltno re 100 tí thc pbu al dnrut1 .. , han t:"') In f~h. t thc P.'lkn ~qu¡;n~'-" 
h a 11-u~r o( hght t"Xp;ID\um., 1 anpospcrm trcc '· rtrnpooding to lhc mu.Jtlk pk·mgL..:ul 111h.'hl.u..ltJ6 

r .t.ed an od·.cr k.;n polleo ta:ords of Europc C'omr.ar d 111 nnlral ani.l nonhcm F.ur lfk:, the rttord of 
Str~ I.J PIY.I hcN."\ a M0nJiiL:an~ \c:¡c:t.tbonot.l ·mpJntty .mJ J ... ahh ol uunor t~illo.~tulfl~. "'~ nUn) oth~ 
Juboan llcs IHJLI.IfJ{J t'l aL )99.~) In thc~ v.c;~l:.cxp;UI\IO(h thc: plllkn (!tan ll.hJXIm trc."t:~ h.J') S101ilcu nonsll(' 

nnd 't"C¡;ctai&Oo.ll r aturc\ .. nJ lS oml!tulcd matnl) b) Jc.LiduOU:> Nk\ tQuarU\ rot,ur l}pt') Jnd CuniU.\, 
a lmlrt'<~nl 111 \TI) 1""" pcn:eOLlf"t: by Brlulo. Mmn, filw l 'ltiUl\, Fagu\ and 7.1.'!/..nw Thc pollcn thagr.un 
record thc IJU prcsc:n~c: ollrJlJ."(l before thc raJtcX:ótrfM;m date J6,:no ~ te .. ;u ~C.:.J.f") ur. \\h( 1..'\ltlll"lll\11 W3!lo 
IIIUHd In CcnlrJI h.d) ¡()rDC"IJmL· befuce 10.000 }l..'aT!lo or. In lhc'c fl..lf('ol C:.\pan,¡on, Plft'O b al\\.1)~ prt'o;;cm, J.nd 
r dtn m ~~~~ L:3SC"S qlJuL"1 uf 5·7'{!. mdlt;JliD!! a IOl·aJ prc;ence lor th1; comft:r (l"("C, \\ho~ d1ffuo;ion arca is 
no...,il<l.J)' re tnt·tt:d 10 lh~.; Alpos and lu onfy fe\\ rdiL slo.~Uon~ m northc.:m ..\pcnrnnt.."\. 

A prchnunary pal)nolog¡~,.·JI "urk cJmc..-d out m 1993 b) GIARDI:'\"1 on thc S!..-dimc-nt.nr} n."C'ord pointet.l 
out LhJt lhc HokJCclu.: 't:gc.lau n hmory had anomahc.'S; a cardul miu~opk oiJ~nauon of tht: ,cUunenl kd lo 
t!IW.bh'h ttut a rtworkrng uf ~cd l mt:nl' tud happcnt.'t.l during thc andustnal coring tn \\Cll ddined Pu.. lglac1al 
lc-.c:J Scw:ral hand opcrJh:d rn>ton corc-P-o \lo ere u,ed 111 thc following )'I.'Jf) obtain ing agam unrehable pollen ;md 
r~uJ io..;Jrhun fC""::!Uil:t., cJuo:;cd by a panu.:uLlr shppcry leve! \\ lllth prO\ukcU a reworkmg of thc sed l m<:rH dunng lhe 
cunng In thc l.t'it )~af~ an aru fk ial dtg wa~ C\C:tvatcd m the centre of thc t:rnkr and lhc ampling c:J m ecJ out on 
lhc- ouh.:mp uf thc: tr.ench. obtam ing a nl!w. tina lly rehab lc. sc(hmcm r<.>corcJ 

'lllc: p(lllc.n dtagnun ~how~ lhat the: Holocene rcafforc\UJUOO ·~ mamly due 10 Qunnu robur type 
J<:cornpamed by ('ory/ru, Tilia amllkwla, and l at~: r by Q lit'.\ and Q. ran, typc .1nd Ulmu\ Th l! record t:nd.!l fe"" 
ctnllmt:UC~ aftc.r th r.:: A\o-1S radtocarbon d.:lh! of 7495 ± o ) CJTS nP. The lloloc~:ne sedimcnt.!l from Str.tcciacappa 
do nut con1a111 thcrcforc thc l:ht lhousands ycars of vegetatlon hisiOry. 

H !I.LIEil l. M , GIAI<DI:"\1. M . MAC.RI, D & SADORI L 199 f'ol) nO>tr.u igraphy of lh< las1 glaciol pcnod in 
tht: volcantc rcg1nn of ccmr'.tlllaly. Quat lnlentational. 47~4 8: 3-20. 

GIARDI NI, M 1993. L11e Plcio;loc..:nc. and lloloccnc hb LOT) of vcgeta tion at Stracciacappn. Monti Sabatini 
volc:an1 c dJSUict (ccnlr.l.l haly). Abslra ~ INQUA .S CQS Syrnposium "QuJt~m~t ry straugrnphy in vo h:auic 
arca \~" Romc, Sc¡Hcmbcr 20-22, 1993. p. 34. 

Thc biogeographical role of Pinus forests in the central Spanish meseta 

Franco-Múglca, F.
1
¡ García-Antón, M.2¡ Maldonado·Rulz, J .3¡ Morla-Juaristi, C.3 & Sainz-OIIero, H.z 

1 
Dplo Ecología , Facultad de Ctcncias, Univcr!i:idad Autónoma de Madnd. 2~049 Mad ncl 

2 
IJpto IJio log,í:~ (Botámt a). Facuh:td de C1cncias. Uni ve rstdad Autónoma dt: Mndrid. 28049 Madrid 

' Unidad de Botánica, Opto. Silvopascicuhura. ETSI d..: Montes. Un1v. Pol itécnica de Madru..l , 28040 Madrid. 

Tite s tudy of severa[ wcll -dalcd holoccnc poli en si tes in thr.:: inncr of thc Sp::mish nonhcm mes~.:ta allows 
U'i lO undcrstantl thc landscapc dmngcs in an arca intcnscly disiUrbed by humans during t.h..: las l thousand ycars 
Tradi11onally. n potcntial vcgclntion tlominat~d by r.::vcrgrccn and semidcciduou:; oaks. mainly Quams ilt.'.\" subsp. 
balluw. Qutrrln· fag itll'Q and Querrus pyrenaira, has becn assurncd for thi:, t..:rritory. Howcvcr, thc. Pinus spccics 
that nowatl:.tys li vc with Lhcm (Pinus p i11t1ster. P. nigra ancl P. pinea) have becn in tcrprctcd as hJving a sccoudary 
role in thc forcst succession. Ncvcrt.hcless, thc dc;ri vcd pa lien rcsult s callthis widely a~.:cl.!pl ~.:d rnodd ínlo questíon. 
·ntc conti nuous domimmcc of pincwoods in allthc stud iCd si tcs throughout thc Holoccnc providcs a vcry tliffcrcnl 
i!llcrprctation. Thc charactr.::ri stic Holocc.nc substitmion of coni fcrs by bro.ldleaf·spccic~ vi!<i ible in othcr parts of 
the lbcrinn p(.·ninsula , ncvcr takcs place in lhcsc sitt:s wherc :1 contincutal di mate prcvai ls. Morcovcr. special 
substr:ua such as sands, ha ve fa vourcd the persistr.::ncc of stablc landscap¡;s sincc the l...a iCglacial. Mcrcly, the 
rcccnt íntcnse anthropogcnic acti vily could ha ve brokcn outthe proccss, so rclcvant for 1hc classic imcrpn.::t.:nion of 
thc vegetal ion of thc arca , whcrc conifcrs werc outcompctcd by a dc<:iduouS·Spccies C\P:l ll~ion Locnl cliffcrcnccs 
ha ve bccn obsnvc.-:tl in rccent limes dueto 1hc dtversc hurn~m land use Pi ncwooc.Js p~rsi s t in thm~~ sandy areas of 
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TROPICAL PAL OE OLOG\: ,'E. :ITI\ L \Rtlll\ t 01 
EX\'IRO'\'\IE:\TAL CH.\ "GF 

Thc Big B:mg! \gain nnd ago1in and 11g:1in. llo\1 '""' 1ro pin1 l 
rainforc 1 C'Opcs "ilh r('p{'all"<l 'o ka ni d,·,croclion 

Jago, L C. F. & Boyd, W E 

Centre ftll" G~rch.tL·olog) JntJ Pal.tl'\"-."D\Ih 'mcnu R4·u· .. r~o: ...... 1Uthcm 
Li,nwr~ '\ \\ ~-'MI Au!!<tr.llu 

The llolocenc ot Wc;t "'c\lt Bnta1n, Papu.t ' Gum-.:a.. 1 dtJrJ ,11 N b' rtn .... au,lr 'f\ht~o: 
\·olcJni.;,rn Thc rtg1011 IS llUntk'd In l.klt't.'" \\«."1 llt'f!t.:J.I ramhlf("'t anJ h.l!> kcn (1( p1t'd t'l\ JX· 'IJ ltt"ú dh 
Pki-,toccnc Thc: n:gmn IS Jn ~~Ccllcnl l,lhllr.lllll) h~ n.Hmn,· W r 'lb~on~c ( fNpl~o. 1 Dmhrc t !o Of 

en, ironmcniJI 'han ~<! Th i.;, flO::JtkT \\Jil Jcs~nfl.t thl· n:,ulh n 1 'lkn ,,ruafy·~l f b~\f\d pt<Jt nJ t r.a 
dcpo~1 h:d m a 'O."l\lal sv.amp un thc nonh \."OJ'-1 ~lf \\ c,:,t '\t;\\ Rnu.m Thc Jnll~ ~~ rh qJ, u: '""1lh .t nu .. ro. 1...·\d 
IJ.nd'Ocnpc accounl of thc- pcrioclt<.~ de)tru,tion Jntl r t"\."0\<.~ ot th\ :-oa~tall~o•('t"" dunng ,~,.n l'·tH. L ,,r' ~k. n~o. 
:lt"t l, tty 111 the laner p;ut (la;t 3000 year-..) of 1hc llolcl!.:lo.'"nl· BJ~d rn l' 4 m 't"dlmt,ll 'l~uw~ . tllC' ,fr.tliJrrl('h\ 
cnmpnscs peut dutmg from JftlunU 1.S50 · IS50 BP • .: 1700 ~ 14'0 IH' ~ J.;Sf\U. ~,. 11110 IJP. ,.· l1tl0." \00 Hl'' 
c.700- c.550 nr. and ~ 500 BP- rCCl'"lll (lwo 13yC"no. ,,(~JI). 

1l1r pollen !l n ai}SI~ Jllows a fin~·,t·a lc of n;,ululh'n. ~rrmthng u ... t t."\.lnllllt m dtt;ul tth, 1 l)\ 'l\ 

l'CO!ogy o ( th C' fOfL'M This J tiOW'i U~. llllUm, lO !dt:nllh· l.c~ IOÚII..:Jtor' tlllht: pu \' u( ft'\.:(l\l"l\ -'oht~h \\JJI 

t• nhancc. for c x~mp lc, fun hcr mtcrprctiHion ot ph~tuhlh 303.1)'"'-'' L"UO\Titl) h!.:"mf, unJ('JULt-n .u <'ltlhl·r 1 .. -.:ahtH: 111 
thc '>tudy nre:l Al prcsent, the poi len anal)-.:i...c: lc.t< us rt"C"')~nisc t.hffctcnt lo'\.·ulntprod rn''\L"n ruthw:a-. mu .. h.a\ C'-~h'\J. 
by cxarninat ion of mockrn anJiogue~ tl.f.l\'Tf-1-'R & BO) n _(1()1. lliflR ~10\i I1N<,J. {)l1,,. rt.·(ml ~ '''lao.'Til..:'\. tht~ 
fore~as gcncrally re·cstJbhshed themsc-h~!i quu~ np1JI)·, n:~dung ltlJtl'e matunt~ \1.11hm a ~,.·,·ntuT) tor Jt',, 

Of intCrC'st hcrc, is tht: rnlc of grounJ fcmo¡ 111 th1· in1t1al r~col~llli\J.tton ,.,¡ lhe h.ln1.·n l<.·phlJ. IJ.n,J 
!OUrfaccs (ollowing SC\"Cr.t l nf lhC vokanic eruplll)ll<ii ()f nute. JMI)nO-Io IGt!l). \.lot f10d th.ll lhl' fcrn '\flC..\l"l flou '' 
pa.ni c: ularly rich an<..l u ~cful fur e ologicJl mtcrpn:lrlllon In thl"' Oorl',flt''"~ n~h tmpn.·:~J r.tlnh•t'"'ll tor l"\AIIlpk. 
wc find thc pollcn llora to be rt'latH't'(\' dr.::pauperatc. In parth."UIJr. many nltht· upr~·r l'..1t1Hf'H 11(1\H'"nng tru: f('nd\ 
to be underrcprcscrllcd \\ith in the pollen s¡ltttra. and 11 1~ l.ll"i;Cl) lh<" Jlll''\t'"IKC ni C'plphyh~ lents thal i:(lflhlm' r~·J 
us lhe local prescncc of ::t forest canopy att imc .. ''hcn \l. e may ha\"(' httlc polkn C\Hkn(.·c hll' th1~ 

LENTFER. C. & BOYD. B 200 1 litunten Pnin : VoiCrUlOl'-', fH .. 'U(lle und t:m lronnu·nt : 1 he 199-1 RHbaul 
volcanic crupl iO~tti. Southem Cros:s UntVI!I"~ I t)' Prc.,o;.. I.J\m(,rc 

THORNTON, l. 1996 Krakatau : The dt.>slruction und rcu,!t<"mhl\ uf un l~l~ml N~(h~\INll lf.u,.ud l "mvc-J"It\ 
Prcss. Cambridge. Ma!;s:Jchusctts 

l'o/. N (200~) 



Ab r t XI/PC 

:'lliddl \\ io,con,in pale<•en' ironmenL~ from a sedjmcnt ~cqucnce at 
\\\ ·¡erra \ladre Occidental, Sonora, :\l exico 

López Hoguera, A., PMalba Garmendla, M. C.' 2
; Paz Moreno, F. A.' & Van Devender, T. R. ' 

1 Dc:p:tiU de fJC t:J.a tn••cr 1d.itl Jc Sor" lfil ·~ouu Hc.:rnl<hJ 1. Sonora \1t!xJco 
'ln!tJtu de f:.cologiJ., l'~A \1 ER"'\0 3150 fkrlllO)dlo, Sonnn \l~xko. 

'Anl.On3·'Kit1ilf.S lk\at \1~m 57.J~ Tucson, Anzooa, l:.SA 

A multtdi:K:Iphnal) study ""''th a gcok>g.¡.:al rt.:uloc;J~31 J.Pflloos;..:h \\~b rruJc: 10 a La.tt Quatem:uy null 
bastn c!lllc.d "'El A~UJJC dd C<tb3.1hto Bl.tnco"'. locatcU m th~ north~ntc.·m ·,err.J \l ldre Occidental (1 o ?-t' 
14 'f\. W8 "\(,' 00" Y,:). \Lolle o( Sonura, \1c\ICO. ~1th thc tntcnlion of dclenninig tht gcolog¡cal and biologtcal 
p.alcuen"•trmrnc_nts a \ULtJted to tb fonnauon. Jt l\ a cl<nc basm fixed wtthtn teniaf) vokanic rod.s: of Oh gocen e 
1&4= 1ñc wurk as txtsed on t.hc apphc<tll(lfl ot d1ffcrent anal~ (polkn, parlldC StLc da\tnbuuon. organic contcnt 
fUJlj and tnt>i~ture. and X·ray dJffracuonJ 10 a lm-depth sedunem con:. The uppcr pan n.'<.·orded a radiocarbon 
:.tgt (\( .14.500 ~ 700 llP (13eta·l70379) 'Iñis is lhc first contincnul rcfcrcncc of thc Middle Wi l.Consin in Sonora 
and 1n the S1erra M.iidrc OQ.,dcnwl 

~r phJ ~ wh1ch .,ho\\ vanalion m the sed1memary comnbulion and in the basm's vegetauon. and 
wh ic:h rcfie<;t d1fferent clunatt en\ ~ronmcnts were idenuried The basm was covered by l stable column or wnte r. 
bul w1th o-,clllauoo., v.1lhin thc \\.'l!tcr lc:vcl. 11\e seduncnt :,ho"~ va riatlons in tht gr.uu·~ size {sands and si lts) and 
lb cl.a.,~¡fu::auc'"' (\·cry poor l) ~rtcd and poorly soncd) tendmg to lo"er cnergy to the most recem lcvels. whcrc 
the organ1c accumulnuon 15 motx1mum il~ well as the water level 

A pme (fimu) forcst wHh "'iprucc (Pit·ta) surrounded the ba.sin now covered by oak (Querru.f) and pine, 
theu:fote 11 i.s e~ttmatr-d that such "egetauon cxpandcd in hcights o( at least 400 m lower Lhan the prescnt limit, 
which was poss.1blc wuhin a mm~ll;r and coldcr climatc than thc prcscnt m all thc sequcnce and particularly in t.hc 
fi~t and thm.J phases. The ~econd phase was relatively warmer and dncr than the other phases. wh1ch originated a 
!¡¡(ight n.)c m tht allnudinal hmus o f distribution of the oak (though always below thc prcscn t limit) and the 
occurrence o f fores l rircs rcgislratcd through chan:oaland rocks frJgmcnts. Tht: most reccnt phasc at around 34 ka 
BP, 1s the ffi015test and nuld-cold. whcre thc bas111aclueves lughcr s tabtht y. 

T hc neo lith isation in the Gunung Sewu (Java, Indonesia ) 

Chacornac-Rault, M. & Sémah A. M. 

Oepartment of PrclHStory. lns tttute of Human Palaeon to logy (National Museum of Na tural His tory). 
Pano; (France) UR055. Research lnsututc for thc Dcvelopmeut. Bondy (Francc). 

This s tud y is loc:Hed in the Gunung Scwu n.rea (Eas tem Javíl), ncar the boundary bctween the wes tcm 
part o( 1he is land wh1ch rcccives abu ndan ! ascasonal precipitations and thc eastcm pan wherc thc dry season is 
clcarly differcnllatcd. 

In th1 s :~rca. numcro us caves are fil led by archaco logica l dcposits including Holocenc o nes. 
To get more pa lacoenvironmcntal da tJ about thi s periocl corresponding with the emcrgencc of 

agricuilurc and thc bcginning of thc ncolithisation for Lhis region. we carri ed out cores in th.rce swamps near the 
currcn tly Song Terus excav:ucd ca\1C. 

For thcse th.rce si tes. Guyang Wara k. Tri lis and Bu gel. the +1- ti ve metcrs long corcs are correspondi ng 
to upper Ho locenc and l lo locene ages. 

Our s tudy is principa tly ba cd on pollen an:"tlysc and c-o mplctcd with charcoal and phyto liths anal yses. 
Evcry markcr brings complcmentary information: 
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. Pollen nna lyse a llow to rcconstruct thc fossi l vegctal landscape and its hi story. 
• Charcoal s tudy on palynological s lides gives cvidence for sorne tire phases. 111esc tires can be natu ral in dry 

climatic pcriod or can show agricultura! pmcti ce li ke slash·and-bum agriculture. 
· Phytoliths analyse gives infonnation about Poaceae ecology ancl can show important cconomic plants 

indctennin:uc with pollcn {ri ce , bauanas ... ). Phytoliths give also sorne information fm low pollen zones. 
l11e cvolu tion o f thc vegctatjon can be assigned to clim:uic variations or anthropic actions. 

Pole11 

:\1id-and Late llolocene 'egetation,¡nd lintah· hi l<ll\ or lht \\ "•ant Madrt• 
Occidenral. \l e'\it'O. ba..cd on ll(>llcn an~h,¡, ur rr, 

C'ien<-gas from 'llnora and Chihu~l111,1 

Ortega-Rosas, C. 1.1 2
; Peo\a lba-Garmendoa. M c. u & Gu ol, J 1 

11us \\Ofl.. ~~a palt~,,.\klgic.1l :-tud~ ~kvc~·d 10th~.: nf'C1h•\(,t ... rn \ e1r.t \1,¡! l 1 t.al. S IOC1r.a 

\ il!xko 1be mam stud~ !itle is .1 .\'pl1t~~m"'' ¡ 11 ... 1•4 pt.·.tttx~ ... :.llnJ t•,\n~; .1 & t .u:nn , t.: :_ ''~ :"\ 
JOs•J4'03"W, al111ude 1.550 nhJlm) Wt> m..:lud ... ttk: 'lit· !'ltr.au r.trllu .. ,,~~ ti...- 1t 1 J'L 1 ... 11llmh \ 1 tht 
CAM 3 COIC o( :'\.60 m·depth and .1 r.ldiOf.:"arbou ti.&te 01 :-.. (•IU ~r U,, :.tnd ch ... itnal~'' \.'1 tt\t tD pollcn DID lhlln 

an altitudinal transcrt bt:twccn 600 anti 1900 m d~\Jit.-'11 ·\d..hll{ ;.~11), "'' mtr ... ....JU\: rrdurua.u' pahnnk"_¡ .. :.l 
results from l\\·o other HoiOt.ene rlo)l' ,llc:s tn the )t.lll'' ni \l'fl•lfJ I<.'Hn ~· d~ ll~ hun.t. 1 iOn nm ar1J 
Chihuahua (Coén<ga de Ycpáduc. lRIO nbnno) 

Thc strnugrnpluc pnlfik'~ analy~IS In lhc Cftn .. ~J J~· ("Jnllkl k U"\ hlldenllf) f¡\ w,m .. n IIIWI unn' 
comp~ed o f morganu: light pl;u,uc cl:"t~. in lhl bouom lllJr:r üun ·.~tt.J J n p JnJ (\ lf~lh•n ,,, k-' pb ll\,, 
;md o rgamc days fnr the la~t 6.000 )Car:. Wc ~ondmk thJI th~ ... n.hm.:nt.tlh'C1 m thc ("\(at~•t. h c,f tktn11 ... 1 1 
bcgmrung with thc plnsti cl3)S tkpt')~ ll m the- 1"1tlltt.lm that ¡;a,,,,~ th~ \\atct und ...... tuncm ;.a\.~.·umuiJUIWI fb,· 
origin of the Ciéncgn de Ca nulo couiJ be datC"d to 11.000 tadhx-.arll!.~n \C.:J I' 

On lhc nthc.:r h:md . modcrn JM.>llcn rain coo ld aknllf) thc c.ÍIIIc~t·nt ... c..11nmunll1 f'¡.l\c:J \.'11 thor l"dl( n 
rcprescntaliOil 1ñc pmc lorcst. oa~ pme antl efHthrnnalllJb pmn ~onununltlcl. of tt·mpc.·uu.: .md \\ti dun.llc 
\\CfC C3!.>Y LO diS I111 gutSh from the trOplCillt.kl"IJUUU' I~'II"CSI .lnd !hnrth&:nlh HlllllnUillllc..·~ 1111111J dlln.Jtc..·,, \\ hdt~ tht 
lattcr two communit1c:. \\.Crc difricuJt to dlfft<rcntl.tlt' h3lo,l.'tl on tht: pt'lkn t.tm.lt nt '"''c..'llht 1~·,, \\r 1tknt1I1CJ h1gh 
frcqucnc ies o f BltTM'rn a~ bc.1ng ch.lrJctcn~uc ofthe tmp1cJI dct11..luou' f,"lfl''' 

From the fQ:,s¡f polkn an.tl)sio;o of thc CAM 3 t'nrc. \\&: 11.kn11fic:J ch;m,::c' tn thl .t llltuJm.ll ~~~,tri~UIIPII 
limits of Holoccnc commun111c:, th:u wc¡c rcllct:h.'d 111 e\pillhlon ami nmtrJ\.'IIt'O\ c>f tht' ~ll'tnhutmn tar&:.h a o 
res ponse 10 thc c limatic ch:mgc. Bem·een 8.600 .lnd (,,oou )-r B P. J nu\rd comlcr '''H'\t '-'lth /'tll.t\ and , \b¡,.-, 
covt: rcd thc rcgion . Qw,rno WM less common than t<Klay .\btn '' nl'l prc::wnt hlt1.t~ .11 thc ''"'.h 70uC" ,111J thc 
closest modcrn analogue for this p:~lcmcget:mon l'i lt)C;ucd m t\\O can)on' tlfl thc: ~.....t~ nf :\h: ... a Jd C.l111Jllnrw JI 
2,000 m ele,•a tion, wherc ¡>Opulations of /tbin duran,¡;r·mn wnh /'mu' llft 1hl/tttmt\ }!W\\ m .1 ... ·nlJ ¡,; hntltt' Wc 
concludc that the d¡ :,tribution r.mgcs of rm-'ed-contlcr hla-~t vc$("1JUnn v.;\\ -!00 m 1\l\\tt LhJn tt'll.t} h,,m 6.tJC.J() 
lO 4.000 )'C<lfS ago :lll O:Ü:·pllll! forc~ t \\'3S ln5ta!lcd :md thc mi,cd·COtllfct r(lf(\l 11lij!l.llt.'f.l hl hl)!htl dt"\<lllllfl\ t\t 
4.000 yr B P. wc dctcctcd thc mor'( una! dt~ t nbuuon of Qm·fflh tlfountl thc '\IlC. y.Ju .. h 1.ho" thc \\.Jrmnt nnt.l:nr 
most arid period fo r thc Ho loccnc in thc arca. '111e fmc.'t íH Camilo 111 thc la,¡ -!.00() y<·;u' h;t.., t'l<cn rt"IJII\d) 
modcm with a oak dominance 11te last 2.000 ye<us llld1t.1tt· lhl' pro~rtv~l\.fo.' Jumnuuon of pmc C\h:JhHlll 1n !he 
regíon and oak mcreasmg. TI1e vegctation may ha ve becomc prugrt.-:..~IHiy mnu. Ufk'O m tht.• IJ\1 bOU ~t·Jt'. th1' 
suggcs téd by thc declines in the fcm sporcs. mercase.'' tn o..1k and JU11tJXí·q ¡m ......... po i len 

'Jñc pnJynoJogicaJ prcliminary fCSU it S from thc IWO tll.hC'r .,¡¡e, "f¡cnC~3 de 1.,..1, f.aun.1')" .. ,nd {'¡('¡h:)l.J 
de Ycpáchic" present s imi lar Cl)nditit)ll. 111 1he vegt:l.ti!Oil fm ahout tbc 1;1.)1 .:!,000 )~:ti'\ Hoth p>tiC1)1cct)rW 'hov. a 
po ll cn domin:lncc of Pinu.\'. Cypcraccae. Qut•rctu. l)o:1ceae :tm.l Aster.J.Ct·Jc thal rdll·d, :t 1\'IOIC' t'pc:n J¡n~ht.dj"k" 
Lhan in the Ciéncga de Canu lo's forc st, \CgC'I:Illrm '11n1kn 10 thr pn.·\cnt NL''l·nhrk". tlw ~l'Ot:J<~Itcndcn~.-; to thc 

Vol. N (200-1) .I.U 

L-~~----------------------------------------------------------------L_--------------~------------------------------------------------~ 



Alm ru lli'C 

duruaull<Jrl al pmn and m mg of and Jun!JlC1-<)llf<l' m all paic<Jrc, d> m>) su .,c,t • .U ght tncre;uc 
ID !be b CCDturiO, ha'lDB a reg¡<XW cffect 011 v • Cll d)'IWIU >llbougb hunun ac11011t 001 c\duo.IW 

V. e .. 110 's CO. ACYT b) liS lin:ancJ>I ?roo ( \la>Ja fcllmo htp~ Thc r.tdt< ·ortaJ d.lt<S 
wac lundcd by J 1 r.uiOC Wattre hurüpt<n de R ha e el d'Em •p><~nl en ~"''''<neo de 
1 ~.llvtt<lM<melll. ~m><mt<! d'All \1• lk III J fr>m lh< "ECHO (E»IUlllOII des m<'o.l<IC> Coor~ •u mo)<n 

llohcnc) ~""'· 

Vegetalional and em ironmcntal history of the Colombian 
Caribbean during the llolocenc 

Urrego, L. E.'; González, C.'; Polania, J .'; Castaño, A. R.' & Correa, J . A. ' 

1 Dcparumcnt.o de Cu:n~~<h rore~ tale\, l Ol\d'SJJad ' aoonal de Colomb1J. 
>cd< Mcdcllin A A 56 \1cdcllin (Colornb~a). 

: L·nJ\er')Jd.uJ ."iacJonal de: Colombia, :>edc San Andrés 

In thc p~t. mangrovc c:COS)\lCm!lo ha~ol! undt:rgone t:h:mg~ m exten.s100 and nonstu: comJ)O:litlon in 
re pon~ 10 local OJnd r~gJOnal tnvJronmtntal ~hifb Jnd human altc:ratioo procoses. a.s well as to global ea leve! 
ri\C. lt 1\ unclcar 1f lhc m.angro"~ of the Colombia o Canbbean ha\'e pers1stt..'d dunng the lloloccne. how ha ve thcy 
re\p<mded to envmxuncnral and anthropogcntc.: changt.~. and how \\-OUld thcy rNct to the curren! se..1-leHI ti e 
phtnOine:noo 

Succe:s~aonal sequences were rccon~tructt:d 10 thru different mangmve-dommated sues of thc 
Colombian Caribbean. by mcans of the charactcrir.auon of prcscnt 'cgctJtiOn commu111 tics and palynological 
analys1~ Polleo records cumpn~c two d1ffcrcnt time st·alcs relatcd to regional and local vegctation and 
environmental changes 

1 A long ume !>cale pollcn asscmblagc that records nuddk: Holocene ea leve! stabdJl.allon arouud 
6000 yr DP, which gave place 10 delt;t and la l..c format!On in La Guaji.rJ (nonhcmmost pan of Colombia), 
cvidcnced by high rcprcscntauon of opcn vcgetation laxa sand-dommated scd1 mCnt~ . and subscqm.:nt mangroves 
establishment Maximum cxpnns10n of mangrovcs is rcachcd around 2700 yr BP and palynologicnl evidence, 
charactenJ.cd by a peak of Rlli:.nplwm, occurs simultancously m tlus corc and in thc San Andrcs ls land core. 
~howmg a good correspondcnce \"'lh Olhcr reg1onal t:vidcnces (rivcr flooc.hng. geomorphologic records) of 
rnaxunum sea leve! for the lloloccne m thc Colombaan Canbbcan 

2. Short time scale pollen asscmblages span thc last 350 ycars and record conun uous anthropogcnic 
unpact. cvidenccd by lhc prescnce of lea mays polleo grajns. Mam environmcntal changcs arl! rc latcd to fluvial 
dynamics (h1gher sedum.•ntauon r:ltcs, riv.::r-bcc.J c.:hangcs, flooding leve! mercase), hunicancs. prccipi tat ion 
changcs and sca+lcvel rise. which ha ve caused the mland dls¡>lnccmcnt of thc coas t;.t l linc. A high prccipi tation 
penod around 200 yr BP could be infcrrcc.J from highcr scdimcntation ratcs. and incrcmcnt of mangrovc. tropical 
and Andcan forcsts ta.xa. Mangrove curves and straugraphy show sca-kvcl incrcase sincc 100 yr 13P. 

l'alynological record in scdimcnt recen! from cstuary of the Cara velas rivcr and 
of !he coral rccfs of Abrolhos l'arcel, state of Bahia, Brasil 

Ollveira, P. P.'; Santos, F. A. R.' ; Klkuchl, R. K. P.' & de Oliveira, P. E.' 

1 LaOOratório de Micromorfolog1a Vegeta l. Dcpanamcnto de CiEncias Biológicas, Univcrsidadc Estadual de Feira 
de Santana.lm 03. BR 116 norte. 44 .031-460. FeirJ de Snmana. Bahin. 

l lns t.i tuto de Geociéncias. Universidade Federal da Bah ia, Campus de Ondina 40.170- 11 5, Salvador. 13ahia. 
J L.1boratório de GeociCncias. Univcrsidade Guaru lhos. pr.u;n Tereza Crisuna , O 1 - Ccrnro. 07023·070, 

Guarulhos, Siio Paulo, Brasil. 

Palynology of BraZJiian mangrovcs is scarcc. especia ll y of its scdiments. l lle a im of this work was 10 
investigare thc palynologycal signs in scdiments from es tua ry of thc Caravelas ri ver and from coral rccfs of 
Abrolhos Pa.rccl. The si te of s1udy is loca ted in extreme south of the statc of Bahia ( 17°43 ·S and J<)O 16'\V), and 

5.l6 Polen 

Wctlarrd biotic re pon e to humnn-irrduced and naturnl h)drnlnj: i 11 chon~:~' in 
Sou th Floridn: implication~ for palrot'Co lo~ical rN'OINrurliot" 

Donders, T. H.': Wagner, F.' & Vtsscher. H.1 

1 
nomnt JI PalJt.'OC~Ull'bY· LJ.bc\f . .UOr) tll PJiollt'lbt.liJny anJ l'ot ~ (lj, '\,l u htl DI lt) 

lludapc~llun .!, 1 _ l'l~ Clll trt,\ .. ht.ll•t' l,bnd 

An accuratcl) dated peal prnllle 11om 11 mP..cJ f.:''Jln:~' s"'.1mp m bl:th.al ht \u~nJ (Fkci.J . 1 \ 
has hecn ennuned for pollcn and .SP<>~ ... Thc: nc;u-annu.tl n.· ... oh'-C'd pullt::n JT ... l...-d 1•"' .J r;aduJI 1ft IH m J \'1 
lO a n:lauvc ly dry a-. t.'mblapc t..lunng the ¡M'it 100 )~.lf'• l111ung ol· dram3 "at.lt\'ltlt.'" tn th\· :lh' t.·l eh nut .. h lht 
onsct and duration nf ,·egct:uion changc m the w.Jmp. '' h11..:h thu .. 1 .m .. , -,u .ah. mu, • .11t h'f hl(.&l ~ tcr k't·l 
changcs Thc local hydmlog) d1rcctl) dt'pt."tld\ on th~ 11.:~mnal "httt Jlcl"' tnh.n ll\ dut: tu tlu.· ftO('f,lll~ I<J\\ 
topogmphy of thc l--lorida "etlands (W.•\TTS &. IIA. 'SF:'\ t•N~ ) Thcr..:hJn: , th~ k'C'J.I \l'~ft,Uhm rC\.·l-cd rdkds 

regional hydrologic condiuons hy re~ponding to chan~e.., 1n h)Jh-.¡lc:nnd 3nd "·lh:l k\1..'1 hum tlu' ud, . th\· 
humnn impact (drainagl! acttVIIÍ('S and lumht.·nn~l on 11untb "ctttnd~ ~"·omc Jp¡urC"nt In .tdJIItun lht 
documcntcd rcspon l' a llov.rs for rccogniuon of nnturul t.h~n~c~ m h~Jroloe-ry. h) anal) 1\ ol ,,J.Ja tkp-..Nh, 
ann logou1 to WILLARD ET AL (200 1) 

H1 gh-frcqucncy vatiat ion 1n thc rc,:md SUg¡!t.: .. ts .1 po~IIIVC ¡;:om,•l.lfhm hct\-.c~n "10tt1 p1\"\.IJ'IL.Itn'lt1 :uu.t 

pollcn productivity of the majar trce tnxa. 10 nccord.1nn wllh u:~ulb frum GRfE\ ET ,·\L 119. IH JJ,...,-,d IC:,IIilanl 
Ttuodiwn are dominating thc record ;md nugh1 be O\cd it' J \ltr\"\.·t lfh.llt'o1tor ltl n,:,·t,.hUUct 'hlWl pt·.¡l.,, t'l 
prcc1pitation Purther vcgct:lliOn rcconMrut:tittn on h1g.h tcmporJII~..'"\<liUII lm 14111 C'IU(Id.Ah: pt'rttllh PI h1~h JlhS In" 
prcclpitation . 

A Slrong li nk bet\\CCII local prCClptt.illon .and !he u lSmu Sl'IUthL'rn o~~o:IIIJtlfm 1~1 ' l~ H RIHSJI 
1997) makcs thi s arca highly rdc,•ant for cllmate \Jn.1b1hty c¡¡udlc" H1~h rnnlulllttl pulkn fl'\ 1Hh l~um tlk: 
Fakahatchee may p10"idc ' 'llluablc l'lucs al>out pa!ool vanJl'llhty , nu~mhnJe .1nJ pt.'f\l'ten~..·c (l( 1hc r'\~t) duNtc 
system. 

The reccnt "egctation record allow bcttcr undt·l~llllh.hng (lf human tndun-d .uu.J n.&lur.all~ ,~~,.;, Ulllll~ 

changcs in hydrology, both ou ccn tcnnial and ammalumc...ealcs South Aoridil ''-Ciland~ apJ)('ar 1u he ólO 1mportant 
sourcc of palacocl11nJtiC and -ecolog1c 1nfonnJt1on and Y.lll he: subJc~..·t ~~~ funhl·r ~tudal'' 
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ll SI ,,,11. r, POU-01 11 \10 ~ 1J 8!1 K' J • • ~ Eb,LER E.\ 19" .\ finc-rnolu~on 
pa und pa nn 1ogy Crom South E>>t<m ·\u .u• J J ournal of Ecolog¡ . 06: 790- 06 

Sl: ' H f ROISII fJ J 1'111 nnU3l prc..·1ptL1 ton anJ n•u:r d1 t•.utc' m flondJ 10 IT..,JX)(I~ to El :\mo-
and l., 1 rfJCCICm¡><r tur<llJIOmJ!on Jour .... l of ll)drol~) · 19? -~-' 

l'oArl \'. 11\. '>1·" 8 C' 19'1~ l'r< II·Jio.:cn< Jnd JI h:<Dc polkn rccnnb of \cgeuuon hi>IOf) from 
lhc 11ond.l pcntn ul.t and lhc11 etmtau~ 1mph~atzon PaJaro,:eogr.tph~ . Pa laroclinw Lol og~·. 
l'ulul-ut-<01~) - 1{)'1: 11•3 171> 

• .\H.LARU l> .\ lt ()J.\1E.S C\\ &. \\EI \ 1ER. 1. \1 :ooJ 'Th.: r lfHlJ bct~lade~ CI.."O!>)'~Iem clunallc and 
anlhi~U: 11npacts O\a: thc la'ittl'n mallt:nnt3 Bulletín.\ or \ meriMln Pa l eon tolog~ . 36 1: ~ 1-55 

La le ll olo ene drought C) el · based on pollen record from lhe 
Lacandon rain for 1, 1\l e,, ico 

Dominguez-Vázquez, G. & lslebe, G. A-

El ('olt:"gJO de l.t Frurucr.t Sur L uadJd ( 'hctunu l. llt:rbano. AP .t 1-t . Ch~tu m:1 l ~ 1 éx 1co 

~.tJ.t 1 ... 1lo..c h hx:a ted m the LlGmdon rcg_1on. Yt luch hclong.s to thc Ma)a lo\d iull.h area m southeastem 
Mt:\u;u Thc mcotn annu.1t tcmpcrJturc as ahovc 21 C and thc annual precipitauon reaches 2500 mm. fall ing most 
of thc rJm t.lunng M ay tn <ktoher The ph)'.)tcal \cttmg of lhc laJ...e mal..c~ it an idcalloca tton to .!> tudy prcct¡)l tntaon 
c; han ~C\ dun ng the late lloloccnc. Pre"tCn t day vegctauon types :ltC a nu _t of lower montanc r.11n forest in the 
\la llc)\. J nd ptnc-txtk forc'.) l m Lhc mountJin \ surmunding the laJ... e 

For tlw, \ IUdy two coro of 3.4 m di:plh wcrc obtametl from ;tja LaJ...c, NAJA·2 and 1A1A·3. The 
IXJttom ofthe cores \\ ere dar~.--cl through AMS a.nd gavc a d-ate of 2000 )f'ars ll P for NAJA·2 and 2360 for NAJA-3. 
Evu.Jcnéc of lugh clunatic variability was obscr\"Cd throughout thc lal.c flolocenc. Ory periods reoccurred severa! 
limes. but thc rrul\1 \C:Vcrc and long lasting drought. r~u ltcd tn consptcuous vcgctation change (pollen zone 4. 
NAJA 2.) ;md the propon wn of PutllS domm:Hcd thc pollt:n spectrum Throug,hout thc late Holocenc Pilws 
t:(paudcd lt~ n.rea of occupation dunng thc arid tntcrva ls. duc 10 tls capacity to resist dry conditions During thc dry 
phii !.CS, clcments from thc lowcr montane r3tn forest. rc trcall::d to arcas that conscrvcd a cenam amoun t of 
hurruduy: and thesc ~rcas \l. ere colonizcd by Pit1w; as can be observcd today 10 montanc rai n forcst and oak forest. 

Com.pit·uous is the ::tbsence of Zt·a muy.r J)OIIen grams. howevcr, thcre are evidcnces of f:ll low periods in the 
pollen thagr.uns. which could sigm fy th.:u J t least son"IC k1 nds ofhu man disturbance occurrt!d during the t u e Holoccnc. 

~lñe Jale Holoc(·nc m thc Lacandon rc:gion is charnctc rizcd by oscillation of envi ran mental conditions. 
ma tn ly as a result of ch:mges 1n the prcci¡>Hation paltcrn. which occasioncd severa ! evcnts of drought. TI1esc dry 
pc11 0ClS occas ioncd thc rcducuon of thc Jower montam: rain forcst. and an cxpansion of elements from pinc forest 
vege1:111on 'rl1c m~l scverc of thcsc arid cvcnts occurred at 1200 BP. 

Pa lynology of cuenca a lta del Rio Lerma, central Mexico 

Ludlow-Wlechers, 8 .1
; Almeida-Leñero, L. 1 & lslebe, G.2 

1 Dcparunen l o f Ecología y Recursos Natur<~ lcs, Facul tacl de Ciencias. 
Un iversidad Naciona l Autónoma de México. 

~ Jlcrbano ECOSUR. Colegio de la Frontern Sur, Chctumnl. Quint;ma Roo. México. 

A pa lynological análi sis of sediments from Lakc Chignahuapan . allowcd the reconstruction of 
vcgci:IIIOn nnd clunatc Six scdimcm corcs wcrc obtaincd. The samples wcrc trcated wilh ::~cids , acetoli sed. TI1c 
da ta wcrc nníllyscd with TILIA and CONJSS. 

The palynomorphs show thc prcscncc of large cxtcnsions of temperare forcsts. Among thcse were 
fouud Quernn, Pimts, A bu·.~ and moist forcsts. Thc componcnts of the moist forcst wcre: Ahws. Carya. Fraxirws, 
Ct·lu:,, CuprcssaccadT~Ixod i a ceae, Juglaw·. U quidambar, Myrif·c1. Popu/us, Pnmus, Rosaceac, Saló:. Nt'iiotarpus 
and nnother Tiliaceae gcnus. In thl! shorc of thc lakc dcvcloped large weed l:lilds of Asteracc:te, Poaccac and Chcno--Am. 

538 Polen 

aii!P 
11 pn:scnb <~ dmrurun'-"e 01 tht J tnMS hY~t :md '--lf lb- .. m 1 a ta 11 
corr~ponds to 3 tcmrcr:th~ '('"() mll .. t 

Middk· upcnor Hok~cne Zclne IJJ trom 7; 1 w) :IS :¿¡_ \;,al HP 
1t presents an JUgmcntm 1~ Qut"lf'l' lou::-.1 ln thc: mhi.11· oftht-ton 1t 
or thc g:ras~13n t.l The S.Uld JquJ ih .. ""' Jomt~l lt .. .-on- .. ,... J 10 lnl 
cnd of thc 1.one 

Uue Holoccnc Zont." 1\', irom 3.~1 1~1 1.07-! \t:Jr nr 
lt presem~ nn mcrtasc m the J>rnu_, ron .... t. ·.m .. t "" ~r.t: .. JanJ: ~u 1 

dommatc \orreli r)()fu.Js. to 3 J.r)· tem~·r.;atc \. hmat n¡c rr • ;:¡( lbe bu 
Lhc 111 ft.'.lse of lhe C'hcm.r- Am. \ .:.tcr:sca.t·. f't"\k"t"3. :ul\J 1~ rrc- ,-nH of l 

Recent Holocene Zonc \ . from 1 .07~ w550 )<m <lllll' 
lt preseo1s an tnt:r~3.\C' of g.rus ltnd"-. anJ thnl' 1' .ab \ "" an.,rl-a t•l tbc l'm~t IOI"fit anJ fh, tn t ~ulli: 
~fiC'CICS 11 co~ponds to :1 1001'[ tcrttperJte chuu1c. hcin,: tht\ mJ ·1 tcr1tl11\(' .J.U ollbt hu:m:1n mf'l'unk~ 

1-i\'C zoni!S Y. en.• rcrognauJ ~luch \}k"\'.' dmutu." :.uld '~lUOR.1~ tllll~l·"ft' of 1tu:' Wt 1 001\ 
flurtuations 

Are rn:unly ch:tngcs 10 3\JJI.WI~ hunudlly PT'C'\Cnn-- ~'! :lra.•ti4\"J C\H. t , .oa * ( d\.onn; tbc-
l:lst 3000 yem tS r\""l:llt:d " 1t h a~ricuhurll pr.!.C1tCC!- Thc rc-,uh c;,wahrm ,-..thc--r &tJ f~ lbc ( tt!l I\C'L 

Holocene climatic and environmenLal d>Uuge frum poli~ u rec-ord' ul 
Mexican lakcs Zcrnpoala und Quilu 

Almeida-Lenero, L.'; Hooghiemstra , H.'; Cleef, A- M' & van Geel, B.' 

1 Dcpanamcnto de Ecolog_ín y Recursos, atur.lh.·~. FJ'-Ul1~1d Uc C1nh '""· t '111\tr h.IJd '\ .;~'- t~)JI \ UhlClttrtJ.J lh: 

~k"<i o, (' 1) ~5 10. ~k\IC.'"O J) F; \ k \ IUl 

~ Jnstiune for Biodt vt'rs lly and Eco:sy:; lcrn D)nanu c!<. ( JilFf})_ I:Xpt n( l'ill)n01ng} anJ l•.aJwl.-\c.:tu'' e "t\klp- , 
Un ivcrstt y of Amsterd.'lm, Knn~htJn ' ' . JOQ \ \<t Amst('rc..IJrn Thc t\l'lh4:rl.md't 

Pollen records of :s 520-cm Jong.corc ofbke Zempoal.s C::!~OO m .lln anJ a '\~J t:lll h')fl,l! \.Onl('K"Hc C1lfC' 

of lakc Quila (3010 m nlt ), both loc:ucd 65 km SW ('1( Mnu;o C"il)'. 'h''" th.llll!l" tn \r~ct.11Hif1 and dtn\Jtc 
Roco~~ Zcmpoala c-ompriscs thc Ja.st c. 6320 en! ) f BP. (ba.;cd on 6 hui~ (" are'lo r.mgm •lrum J<¡~o .. 1 :'10 1() Sl\0 
± 70 C yr BP). record Qull:t shows the Jnst c. 11 .6 13 c:rl yr BP lh;t.,:cd 4 hu H .. 11C a{!e-~ '·'\i!ln)! (r· >tlllJ7J ~ r -' 5 w 
4650 ± 60 1 ~C yr BP). n1cse lJk ~.:s wilh suhmcrgcJ uquJ ttcs and hydhhcrn l --h~lfc \"t:)lctatllln hL hkby m tht: Al·u·\ 
religio.fa clominatcd forcs t bch 

From c. 6320 te 2530 cal yr BP SIIC Zcmpoa!J ll>hll\\~ J m¡·u·J r,,n.- .. 1 \\11h IJ\J twm ,1: lntw(lh~llou 

forcst. indicaung \\'3 1'1nc r and more hurntd con dllt bn ~ thJu JI prc-\Cnl Frum e .25'0·1h0 t.rl )r UP .H'lf'\ rnrC't l .tn~! 
P itiWi flarrwt•gii forest domina t~·. !lldtcaun g. a tcm¡>erale chmalc. hv lhc IIIU.:rv•d l :!~10 ¡,, 11-¡(} l JI yr 1)[ 

abundan! Pinus forcsl mdicatc a more <~n d ch m:ttc: thi) pcnod of mctCJ'>tnfo: c...ltm.tlrt amlr l) '"'n~:ltk \lolth tht.· 
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Firc Histories from the \\'et T ropics 

Haberle, S. G. ', Rowe, C.2, Rule, S.:\ Blumbach, P. 8 .3, Heijnis, H.• & Forbes, Z. " 

1
1h-.,carth S~.:hool of Paclfic and Asían StUllles. Au~ 1 rahan Nr1110n:1l lln iversi l), C'.:.tnhcrrn ACT 0200 (Australia). 

School of Gco~mphy Jnd En\lronmcntal Sóencc. MonJ)h Uniwrsity. Vic tona 3800 (Aus traha). 
'(}cpJr1mcm ofGL'Ogrnph)·, Oxford Univcrsity. Oxford (Unllcd Kmgdom}. 

• AU't lrahan Nuclear St·¡cnce and Tcchnology Org:uu )al!on. Luca"': Heighls. Sydncy. NSW (Aus tr::~l ia). 

Thc cxtcn\ivc de trucuon uf mm forcst by lires acro.ss Southca~t Asia and nonhcm South Anu:rica 
dunng the ~cvcrc 1997-98 El N1 ri0 c le;1rly dcmonslmtt..'tlthc susccpt ibll lt) of larg<: arcas of rain forc...o;;tto fire undcr 
c.:clm.huons of extreme drought .md pmximity to cver mcrc.:asmg human popul~uon dcnsitics. Rccords of ancicnt 
1111l.TOscuplc charco.1l show fircs ha\'C rcpcatcdly occurrcd cvcn in tropical forcsts smcc at lcast thc late 
Pk·ls toccnc, n·sulting m di~turbancc of forc.:s t ecosys tcms th:n pcriochcally le:1d to long· tenn dcplctJOn of rain 
l 'orest~.:ommuru t i c!. What are the primary dri ver:; for forcs.t lires in the "cttropics and what 01rc thc irnplicauons of 
fue hhtnrics for the pcn. lStcncc of tropica \ plan t d1vcrsuy'! 

1l1 i~ study prcscnb an cx;.tmination of charcoo l rccords acmss n rangc of spat ial (contincnt to 
c;uchmcnt ) and temporal (millcnma l 10 dccadal) sea les. On the conti nen tal and millcnnin l scalc, rccords dcrivcd 
from thc thrcc mam cquatorial land rnasscs of tlu.: world ( IOgN- 10°$) are rcvi~.:wcd. 1l1is shows thc st rong links 
bctwcen global cl imatc changc and firc in thc tropics. dcspite thc prcsence of humans, and impl ies a li nk betwecn 
changing di sturb:mcc frcqucncic:, withm thc tropics a nd thc pcrsbtcnce of d ivcrsity through time. At thc catchmcnt 
nnd dccndal sc:.rle, data from four sitcs in tmpical north Australia ¡¡nd Papua New Guinea nrc prcscntcd. 1lu:; 
rccords slulw tha t thcrc are clcar rcgion~t l trcnds in buming histories at lhc millcnnia l time scn le thnt are likcly 
hnJ....cd to regional Cl11na tc phcnomcna (ENSO and Monsoon innut•ncc). On s honcr time scalcs thc impact of loen! 
brumas!i changc nnd human acll vity bccomc more imponant dri,crs of thc firt! regimc. 

1llis study highlights thc potcntial of adopting :t mulll ·sca ling appr<Xtch in arder 10 undcrst:llld thc role 
of firc in ccosystcm dynamics and thc maintcnancc of di vcrsi ty undcr a va riable firc dnvcn disturbancc rcgi me. 
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tn~uL 

Penalba, M. C. ', Betlrocourt, J L •. 

~b.: oO.l 
lx¡wun ·nt 

lloloccne bioml'S and climalt' rccon,tructiun of a ,jt¡• in thl' '>itrrn \lmln Oc..-idl'nlnl, 
:-./\\ !\lcxico, from 1\10 polleo rt'Cor<h 

Ortiz· Acosta, M.E.'-'; Gulot, J '; Peroalba, M.C." & Ort1'9a·Rosas, C 1. 1 

1 
CLREGE I)J~O ll~.JCi \1\ l'TI PTII\\, \.l: ""'-d' '.J r nl.t 

~ Instituto c..k Et:('llug•.t V\ \ \1 Ap.m.u.Jl, 1\l'\t,tl 1 ~:'14, ll..:rm .. r.tll.), ~unora t JI:-. 1(10f) ll , ... n 

' Dcp.ut.tmcutu de GeoJ,a~rJ. t OÍ\CI'\n.IJd Jc \unot.t lh:rm(l\,111" "HJ:tul.l <'1'. 001'1 \.h.: "s..o 

OUh\\~o::;h.: ln MI!.\ICU 1s h.X.ah:d .:u tht ~,.-,~unu\n~..c ,,, .,ul•uur• .11 .tnd tcrn('Lth .. h!.,in'''·'Jllu~o..ll 
IC~IOIJ \, Jnd lhll~ C(Jil!ttliUit..'.!t Jll IIHCIC'ollllt; pi.IC..I,: lu1 lhl' \l\ld) (•f Jl•i'l \1,. 'l"l.tllOil JlhÍl hllt.ll!,_· L h.lll '\ .\n dn;Uillll 

tran.,c~t from tht.: :Sl'J :;hnrl! 1u thl' hi!!hr.::-.1 llk..tunt.un" l:!l~'' ~un.\."'''d~ thn~rh .k~,·rhduh. u""" tuh. twp•,~l 
dt.\.:iduou~ forc.!ol . onk wiJlX.l!Jncl. C'.tk·¡>lllt." h11~~1 .• md 1111\cJ ~,.·nrufuou!\ h.lh t \urt.l,<' i'h'"' n biHIIf'k' "''"'t 
collt..'C tcd \\tt lun thc:;c \CgL:t.HIOII ty¡k:,. Jnd the dJt.1 "t'lt.' ... tudu.:d Jnd a')\nUNt..·,Jt~•r' tlll·r "'''" modc.:tn pull~ '' d.at,r 
from thc r ~.:~inn.ll lu cr.ttuJc (Andef\on :md VJn Dncntlt:r, 1995 : (hq , ¡t)l);) \ p,~_.m¡.,,,¡h•ll m«""h~,J v.,J .•¡•pht·(l 
lO t h C~é polkn dJtn, 111 ordcr to obtJIIl a !.CI of rct:\.)11\Uut.h.:J l>rclllk.: • hl ~ .... ,m¡l.lhd lo thl l'h . ..._ni H:gd.thun al 
thc c.J ¡ffcrcnt sJtcs Thc mcthod (011,,(,¡:; uf J\:;i~11111f tu t:.u .. h pulh:n tJ.\on on~. 1'f m.-)ft pl.lfu lundu'Cl.ll t}ro 

(PPT's). \\.hich are hJliCd on thcu bot"ic biolug) :md hu,x:hmJltc ran~~..~ TI1cn l,u,nin a:'-· ,fl'fuh d h~ • l''mh•n~IIU't 
of pi;UH funcuonaltvpc.s {Prcnti~e Ct ni Jt)%¡ In OUI ~tUi!) Y. t.' rn.lt 'IHII,:d 11 f"rJ Jnd th\.· h•lluv.m~ ¡,,,mx 
d~crt. scnudcse rt . trop•ca l <.kl'iduouo; lore~t . Y.JIIll 1111\('d "uoJI.md .. m~l \lll;llmntJ "~kll.l!.mJ Th+.: ~·ru:111Jf 
of COincidente tx:tv.cl!n n:conqnu..:tt..'ti Jnd uh,cnt..'\.1 hwrnc \\.J..' J' f,,nuv. l(tlJ';I ll'IJ" 11\c Llt'KT1 .Wto '\'J.,,,. 'C'IIIhk,erl, 
-48"' · fnr !he tropiCal dt..:t ldUOU\ f~'TL':;I, 66 for v.ann 11\1\t....'J V.t~~;ldi,UlJ, .&IIJ 1~ hlf ttKlJILU\C'IJ V.CK"JI.ald ff¡,Y.C\t'l- lut 1 
of thc l!rrors l'ncoomcrOO for tht• stmrdt: ... ..:n, trop1c.•l dt.:oduou\ f&lft~,, .u)d """u 1111'\'d v.O&.-.J!.md Lltlt .. ¡xm.tru ~lh: 
locatcd in hum:tn dtsturbcd IOflC!I- Wí' thcn 1!\rludcJ dJ\Iu•lx'd lh.'' .mJ tlt>l.alncJ th~~ u~ult XO't ,,f MJno lur lht" 
~cmide\c-11, f()()t'lr fot thc tropical déC'tduou~ h.ttt'..,l, and JOOf for lht- v..um IHI,C'd v.uc.w.llanJ 
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\b , /11'( 

Tbc u~ r lhc. modc;rn ;u,J pa.>t-.hmatc o'cr t .... o'" ei m.xn a 
C.k 1 ul ( añlep de C;¡rmlo. T'tk: prú(ñ.hnc rndu..kd a trJ.D f r hmdl trom PFTs to 

u 31Uhla throu .aa aruflCUI llC'Uia1 nct..., tedmaquc for nM hn(;.Jr rdalJOQ..)hap_ Tb(- ~'1.:1C'Tcbu\-.o 
ff¡<Jcnb for tbc ta!Jbr 11 ( tbc J2J mod<m daU !Dpln V.1:1C l/re foJJov.1ng ITIOI>!Ur< ind<' 0 9>J! 0 0J5 , 

mmcr pn:qnuuon O '2 • 0065 •nd ICU!p<f 1ruc r 1hc co1Jn1 monlh O 06:!: O lOO Pr<>cnl 
r uructed 1ununt.-r prcoplbtlon ;~t tl1h l&c' \\ 157 mm \\htk tcrnpct3H.IfC nt thc 1. kJe--.t mlnth t') Q 775 C .. 
and Jnot u re Uldc:l O ~:!.5 (\lo"arm rm ..... cd " tdlaDIJ baomc:} 

Thc frnl corc. C A \11 , .,...,. datcd '" 11 'O r:.Jiuc:uboo ¡c::rn lll' al hall 11 lcng1h The poi len dra_ ram is 
&JDUnJtcd t'ly '.,! ,,.,n, 1 ~uh l"uHH Tñe vanatwn' n( thc n.-coo._,~~ruda.l trmper.uurc of thc ~;oiJnt month and 
urnmcr pr rnauun throu¡;h u me ""ere nnl Slfmficmt te,, tha.n O 3 (' and 1 ~ th3n 10 mm ~,pecu,el) 

IIO"A n. nkll 1ur mda -.a th~; lught.'1l (0 .u) 
Tbc 6CC'Oru.J e •re t:u-.c:r thc pcnod lmm (,JO rJdmcarboo )C3.n BP to tht· prt.'">t'nt l'ollen spcctra are 

domm.at ~ t'> l'mu at thc okk\t k\d~. anc.J Quarm Y.tth /1ÚIUI ilfter 6000 BP Rcconstructet.ltempc:r.uurc: of thc: 
tokt 1 mooth ólt K(JJO BP Y.il'i 1 5 e OciU\\ lh~ modc:m \<ilu~. ~ummcr proclpllJ.tiOO 30 mm 0\('f, anú nl0151Uft 
mdc• al10 o\Cf () 5~0. \A.hh . .:h corrC\pond'lo to 3 C()(li mhcd Y.OlldiJnJ 13) 6000 BP. the rccon-.tructed temper:llure 
olthc collok t month had 1nL:rca~d and 'Aa) U s• bclvw thc modero \llue. liUmme-r prcóp1tation "-J~ 20 mm 0 \ Cf, 
amJ 1001 turc mdc.\ \lol O 4 U, '-'h1c:h alrc:ad) CtlrrC'.loponded lO a \\ann rnu.cd \Hn.lland From 6000 RP 10 1:000 
Bl' . the tcm~r.uure :momaliC"s 'A.CTC IDO'J,l ortcn lu""-"r than ... O S' C. and thcrc was no s1gmficant change m the 
r,ummCT prcc.:Jptl.lhclfl Jnd mohlure mdc"C. for JllO'ol of the pcnod; ho\\c,cr. ,e, mi mcreaseli m the tempa-:uure of 
the utldc~t rnnnth (O 5 CJ v.crc rC(ordt•ú at 1500. 3200 and 3<XM.h· Mo1~1Ure inde~ d1d nut C\ itlcncc any change at 
llu u me~ unly changc\ ol tc:mpcrJturc of more than 1 C Y. ere rclatcd 10 d1:mges m the mo• ~turc mdex Fí n:t ll y. thc 
mo.t rt"t;.cntlc\t!l\ are ~.:ha.racu:rl.lcd bydt"t:rCJ!tmg ¡,ununcr prtclpttallon. mcludmg \alues bdo" Lhc prc.scot oo~ 

Th1~ wurh wa~ londc.d by thc 1 rcnch Mmasu: of r"Vn:1gn Affan . and ANUIE.."i/SEP/CO ACYT from 
Mt"""· 1hrough ECOS pro¡cc1 M98 1102 

A!'.DEKS() • K S. & VA DEVENDER. T ll I IJ'l5 \'cgcln iiOn hr<tory and pa lcoclimalcs o[ thc coaslal 
Jov.· lant.l3 of Sonnra. Me'\ ICO l'ol le:n rccords from p:td.r.n middens. Joumll of Arid En,·iromncnts. JO. 295-306. 

ORVIS, K H (1998). Modcm 5urfacc pollcn from Lhn:c transccts across 1he Outhcm Sonaran Dcscrt margin, 
northY.'C3tcm Mcxictl P<11)· nology. 22 197-211 

l' lli ·.NTIC E. I C. Ol llUT, J .. ll llN'n..EY, 0 ., JOLLY. D. AND CHEDDADI. R 1996 Reconstruct ing biorncs 
frorn palcocc<IIO!:!Ica l data A gencnt l nu.·t hod and ll') applic:ttion to Europcan po llcn data 3t O and 6 ka. 
( ' lrrnalc Dynamr<' 12. 185- 194 

Js thc 'Jost world' rcally lost? a paleoecological pcrspectivc on the 
biogcography of the Guaya na highlands 

Rull , V. 

l)cp. de Biologia Anim:tl , Vcgetalt Ecologl3 , Univ. Autbnorna de Barce lona. 
C i -215 . O 193 1Jclla1Crm. llarcelona (Spoin). 

Ssr Arthur Conan Doylc coined thc cxprcssion ' L..ost World ' (DOY LE, 191 2) to rcfcr 10 thc remate and 
tugh ¡>latcaux in the middle of thc trop1cal jungk of thc Amazon and Orinoco basins, in northcm South America. 
Tite uniqucness of thc nora from the wblc mountains (t.epuis) Oat summits has becn cxplainc.:d cithcr as the result 
of a long history of cvoluuon in isolnuon (Lost World hypothc.sis or LW) or by altemating upw01rd and downward 
dl !> placcmcnts during thc gl:tclilllinterglaci:tl Quatcmary cyclcs (Vertical Displaccment hypothesis or VD) So far. 
thc problem ha.li bccn addresscd solcly on thc basis of prcsent-day flori sti c observations. 111is papcr faces the 
pmblcm from ot Qua1emary palacoccology pcrspcctive using reccnt pai}110iogical findin gs in lhc JreJ, 
comparisons wtlh palacoccological records from cotropical mountaius and lowlands of similar latitude. isotopic 
glacinllintcrglacinl records from marine and ice corcs. and d1ffcrent poin ts of \•icw about thc response of 
org:mictms to Quatcmary c hmatic d1:-mgcs. \\ llh cmphas is on thc LGM and thc debate on the cxis tcncc or no1 of 
NcotrOpicJ l refu gia 

Recen! p:-r lynological rccords from a tcpui summit (RULL, 2004) havc shown past vertical shifts of 
Hgctntron in response lo cl imatc. thus supporting thc VD hypothesis. However, a phys iogrJphicul analysis shows 
that amund the half of thc tableaux summits are too high for thcir nora 10 ha ve rca.chcd thc lowlands during 1he 
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llolocenc 1\Iangro'c O)numic, ofthc \\t' .,tern Gangn- Hralun.tputr-:t ddtu, lndiu 

Halt, A. K.' & Behllng, H.' 

1 I~p.• rtmcm ufDotany ... ~11 ) C'olkgc.l.lkuttJ ... (l()(}(}l) lnu 3:). J"fc-<..t·nt t\J..JrL·, .. - 11.uh \\ 1 ,~1h.h lt:!.l..(IJI,·F 
l..dunl..'Uhle~t'l~-.ch ~· D::! · ·5:\ IXIn~nhcv_"t !GcmW'I~) an.J CmrM h..-Tror1r.ll \ t.mnc IL lh , , Urancn ( .t-nn~m 

(ICOW1\:tcnchJttcn l'lli\'Cf"Sll~ of ll rtmc:-n. J\ tia~ h Y~ü-WO. ~~ 'H.J nrll:'mc:n lht'l11lJ.n') 

Thc rich :Uld dl\Cr\e m:mp.Hl\1.." \.'\:OSy)tC'm\ of thc Gan!=a U hnuputra ddw 1n InJ1;a h.a'<' ,,~mll~.ant 
econormc a111..1 en\ 1ronmenta l lntphcatums for !h(' 1.1p1JI !'r<l'Amg f"lf'Ul.llloo m tt1" ;m..a 1'hl· J'IC'o.(:OI ..J.n 
dtstn buuon of mangrO\\! 1~ H .l") much mllucnt.:L'J h) Jnlhrttf)('fCOh: fa .. h\1"' m túrm ,,( LsnJ rcdJnu.llun .an¡t 
decrcasr..'d mcr flO\\ mflu \ Pu . .,IL'\:hon of t h 1 ~ m.1npme f~Jfe't ¡, l*~scotral ant.l ur~cru fhc rt" lll1\lrudu)(l f 
mangro'c ecos~· h.'m. through t ~mc and spal·t.= t\ unportanl In unt.lcl"\lam.l 1hc.: dncJ,,rmcnt illuJ ,hnamh;, ('1 
m~ngro\e m tlus rcgson Thts mtormauon 1\ net:c,:,; r r~ h.ll th\.' 11\J IM~t'rtlenl ni Llu' \."'CUI<tf.tt"Jih un 1 ,¡u~ t'f.ll\\,lcrn 
lntfllm171ng furlher degr.~dationc; · · 

" Palynological S!Ud1c:, ü l" 3cvcrJI r.tdu)c;~rhnn d~ucd lnn~ , O- ~Om} JllJ -.hnrt t2· 'lml C\.hmcnl \."(l(f 

IOC.Itcd 011 :1 non h - 30Ui h lrn nSt'CI IC\C;tl\ lhl· t:\1'-l n1..'f' nf ,t IOJIIfnl\c: l"1:'h~\h:Ol m tht• \H",ICIIl l;,ltl~.l -
Orahmapul rn delta smcc thc las t 8 00 )1 DP ·n h: dt\dopm~·n t nf thl\ t".lll) m.tnpoH \I.J.3 .t fl''(l\llt'><' 111 th\.· "" 11~ 
sea -IC \'CI durm~ carly lloloccnc. 1-IO\I.Cvcr, tlus carl) m.1nj!roH' WJs r c-.t n ~ tcd m th~ st•lllhcnt¡Mrt nl thc t.ldtJ JIHI 
could not stnbrllze due 10 sub~u.h:ncc 

Mangrovc Startcd lO oiCJnt !'lc mthc st:thk northcrn pall ("hu.:h 1\ .thd\11 100 - l:'U Llll ¡11110 lhc: ptl·-.cnt 
dny CO<lSt) smcc 7000 ) f BP Artcr 6500 yr lll' lhcn.:: \loa:. a b;_¡Jnncc hc.·l"cl'n -.Nuncntalulfl &~nd ,c.l k\d ""~ ., , ,¡ 

rcsuh 3 vas t mangrovc swamp dc ... clopcd which conunuetJ un 11 1 JlXXI }r 13 P 
Rcgrc. ion of thc sca- leH:I stancd 10 thc arca at :1\xlUt.JOOO )f llP. Y.hH.:h \."JU\\.XIthc rellt-'Jlll'k..'llt ul thc: 

mangrove C:IWárd~. Tite prcsent da y mangnnc wa.s formed \Ub\t'qU\.'Ill l ~ 
Natura l fac tors ~uch as sea - lc\cl chan!;c~. nt·utcchmtl' actl\ ny amJ !\uh-.ufcnH ~.:untnhu trd 

sig: •ficnntl} _to thc ~t.·ve lopmcn l of thc lloloccnc mJngrmc CC~)'.) Il'rn of Sund.JrhJn-. llo\l.ntr '-tnt.:c thc t"arh 
18_ ccntury rncrcasmg :l 1~ thropogcn~e mflut~nce lll thc form <•f l.trgl! \'"·ale l~uuJ rn.:l.un.ttll1f\. O\Crt" pi\JIIJIIlJfl ~;1 
rcsourccs nnd dccrcascd n \oer flo" mflt1'< gre<~ tly ahcrcd the h.JI:m~..·c ;md \IIC.,.,ed thc \und.uh,ln 11\.ln}!rmC' ul thl" 
\\ cs tcrn G:mga - Bmhmapulra delta 

Val. I.J (2004 ) 
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l'ul) nolugical data un o peal depo,it from anto Antonio da Patrulha region, 
Rio Grande do ul , tate, South Brazil 

Bauermann, S. G. ; Behling, H.' & Souza, P. A.' 

l..abor.st ü PJhO• J. Ln" u.la• _ Luh.:rJrw\1• Br.s:.!l Ru3 \tlguc!To-.tc~ 101, 
< H' 112 .tZO-:!'o\U, Canoa • J.t~. Hr.utl bvr¡uahfutbq_hu. 

'"C'cnlct for 1 r p1~.-al \1.J.nnc Ecolo:-') f-Jhrc.:nh tbtn.., c.: 6. :! 359. llremc.:n 
GcrnWl) (hhs:hhn¡;@'tmt um·hll'!lk'O dc1 

t lk¡.srt.J.IDC'OI•:J Jc J~h .. 'l.'fll ¡,,g1.1 r: E)traiiJ;rafJJ. ln)IIIUitl de Gc.:u-.:tál~la'i. Lni,cr~1d.1dc N.;:Jcr.ll do R10 Grande do 
\ul v fknt11 Ciuo.,a1Hs.'J500, CEP CJJ j.tCJ.OOQ, p,,tto Alegre RS. Bl"'3nl (pJulo ;1lves c;oo7.a@ufrgs.hr). 

l'.'l}nuloil~31 "»tut.lt'-'1 on tht: QuatL'Til.&I) ~dm'k!llb carrie<.l out in R1o Gr.mdl·_ do ul Statc h~'e 
rr \"Jt.l&:d 1111port.u1t ~lpl aboul p.JICU\t.'gctJllon.JI cOnununltiC") JOd pJICOl.ilmatc 3~1:\ted ?ai}1l_ol~glc:tl 

\c:mhl.t~c ha\·t.: conLrtbUtl·tl toe thc l..tllllpr&:ht:n~lon ofpaiL'Ol'COI~Ial problell'b. under!o.l:lnd1ng and pred1ct¡on of 
J"KJ\ thlc: IX:h.t\.tur p.&ttcrn\ of the \·cgd.:ttinnal communitie-, Thb 5tudy pre~t:nlS unpub!J..,hcd pal)nologJcal data 
trc.~m Han 1-.:.:u..l.h pt:"Jthog Olam:rnuun, !003) "tuch hdp lO thc l:k:ttcr understand of thc Qu:nemaf) 
p~lcovc;.!\:"lJUOnal aut.J paktlCn\110111CIHJI C"\"Oluttun or thc RIO Gt.lndc do Sul C'O."hlll Plltn, upper pon10n of the 
l'dnt,¡ B,hm 

Thc ,tudy ¡o;, ba...cd on 4.80 m long cure done wi th Ru~51an !-.arnplcr. from "htch 41 palynologically 
fcrtllc.: .Jmplcs '~c.:ré c.:ullc._;h:d 1 hghly dsvcr~tficd a !l.Cmblagcs tndudmg pollcn grams. sporcs. algac. ph_ytoclasts 
and /()OC)a~h ha,mg lxcn •ccugn~tc<.l l:t1!>Cd on lh~ accounts. dtagrams of perccntnge :111d concentrat ton .w_cr_e 
m.uk Addl!umally, thrcc rallux.trhon age~ \.\l!re C'itabl ished by accclerator ma ... s spccuometry at thc Letbuu: 
lnlmr fiu Altt.'r.\IJt \tmmung mulldatop,•tt(onrlumg dt'r Uni~·r.\itlll Kie/- úcrmany (27 775 ± 145 '"C. 12 .948 :t 66 
.tnd l161 29 uc S.. y). In atld111on. thc prcscnt florhtk cmnposttion of thc pcatbog wa!) listed through sta onal 
nh(jCThi ii Oih , a1ming to compare thc pollinic spccLrUm n .. x:ordcd un thc 5Cthmcnts with Lhc prcscnl \Cgctation . 

Thc an;ll)''~ allowt:d thc c~wb l i~hrncnt of S pal)nologicot l tones, nnmcd ns bc-1. bc~ii. bc-iii, bc-iv nnd 
i'I4.>Y. '"a~ccndmg \ tr.wgraphical ordcr. 11tc BC- 1 Zonc (27.775 ± 145 1 ~C to 16.000 J..y) is chnractcritcd _by the 
prcdomin;tncc of hl·rba l pollcn grains. mainl) Poaccac. C)pC"r.Jccac. Bacrlwrü typc, P/antago typc :md :'-P'acea_c; 
rart.: ..11bon:al p<11lcn grain~ wcrc rcg1::.lt:rCd and bclong to M)r~ ult.' : Arccaccac, Aldwmt!n, Cerrnpw. _Celus, 
Mch,1ccJc. M 1mma, Podtwtupu.\ nnd Roupa/(l type. l-l erbnl polleo gr.uns sud1 as Pooceac. Cypcraccac. Apmccac, 
JJm dmri{ 1ype and 1"/rmtago domina tc thc IJC~ II zone ( 16.000 10 10.000 k. y) also: :unoug thc arborcal laxa 
Mww.w, M.\"f.\Jnt'. Mynaceae, Cecropia ami Arccacc.:ac wcrc rccordcd in IJ C~ III Zonc ( 10 .000 to 6.000 k y). hcrbal 
J>Oilcn gram~ dommatc and a 5nt:lll in r~.:a~c in di,cr:,ity of arborca l ?ncs. ·~cl uclin~ M imosa. A:rccaccac as wcll as 
ncw taxa occur (A nncan.llacc:lc, Chf)SOpllyl/um and Matayba). 1111S dommance ts rccordcd m thc BC-IV Zone 
(6 000 to 1 400 ky) also and new arborcal taxa of trop ical habit appear (M oraccac/Unicaccnc. Wei11man11ia And 
Marrgravia f'ol \'mlllw) . In dtc IJC-V Zonc ( 1.400 ky up loday) arborcal l.axn are dommant and Tripl~tlanthus 
1\t-mifoliu.,. Bynmtinw Ligrnuifolia :md Clusia Crim·n appenr. From tlus last zonc, mntas de restmga a~c 
t'')t~1bh shcd. wluch are charactcntcd by vcgCHHional communitics forming. in thc 13razilian Quatcmary. an cdapluc 
vegcta tt nnnl complcx. piutH:.'Cr on thc bcachcs, sandy ridges. duncs and assoc iatcd deprcssiOIIS, plains and pla teaus 
(IJDT. 2004). 

llu;- presente of algac (Oi•baryo an<.l Concemricy.~·ri.í Rubim1.\) indica les a body of freshwatcr for thc 
1\C· I Lout. A hght inercnse rclntí vc lO thc thickness of the watcrpl:ne is suggcs ted in the DC-11 Zone duc t? a grc~t 
frcqucncc or Zygmwlfl . Tcrrcstria l conditions predominatt' rrom Lhc BC· III ZollC. A cold and dry_ chm:II C: IS 
rcgistcrcd sincc the Las! Ma..ximum Glaci:il up lO thc bcginning or BC- IV Zonc (3.000 ky). ProgrcSSIVC iy houer 
and more humid d i mate conditions are verificd from thcn to the fina l of the BC- rV Zonc ( 1.400 k y). From thc BC
V Zone. c luna11c conditions ar~.: simtlar 10 !he currcnt onc. 

J3AUERMANN. S.G. 2003. Análises pali nológicas e mudanyas palcovegctacionnis e palcoambiemais nas turfe iras 
de IJarrocadas e Águns Claras. Planfcie Costeira do Rio Gr.:t nde do Su l. Brasil. Unpublishcd: Doctora l 
Thcsis. lnstillltO de Geociéncins, Univcrsidadc Federa l doRio Gra 1tde do Su l. 139p. 

BOT. Ranco de Dndos Tropical. Available in : <http://www.bdt.fat.org.brl>. Access in Janunry 2004. 
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Lat QuotemaT) '~ tltionaland emironn ntal e a in 

Neves, P. C. P das'; &ue<mann S G' & Be!\ g H-' 

L>t>or.Jtllnod< 1'> 

'eral ..;rud1n •JII lhc 
IBEHL!:"G 19'l\ llEHLI'G <t"' : 

In R10 Gr.tndc d' . ul thc thC1'11!UC' .. t ~ 
nlO!r.liC ~lllhn.f lrom th' dJiint:n<.:c"" m ~ ef. '~llL 
lK~~OC\lU'i piU\ll'fllt"tnc ft'~f!Y tbnlUgt'klUt thc: ~ :l.f fb.: di ~ 
rC"Sulb lrom Jo~\C13I tí.ln,fllnt\Jtt{m) 1.''-:~ mamh- ;a. .. th< <...'m.tn1Uf" 

• 
uth mR lil 

P.,il)nologiot ro.:unh from tíclili ~o.-ooutr.rn•t•(' ll"ttJ la p..'Mnt \'IJt dn ... bnut . lll.t lbt ('Clf' at 'he 
bcgmnmg of lhc Hokx:cnc. "tu k lbc f\.YCst frcnU.H\'111 on att' tt'lali.:J tt .. iima ~o.' lltc-rd.tt 11 h \pt\. t."1.1 

th.:tt. from thc '1Ntum Holt.lCcn oo tht.'Tt' tud ~n p.tku't~ Ulh.rt.l.l .. h.tn~ ,, '" th•' :a.ltrrul:ar lt th , ,, 
alrcady n;c;on.loJ m the polynac :tpcctr.t of l~h('T n.~~non ~1t R• Ciu. J.: u1 

TaLmg th1· mto a..:H1Unt. th~ rr~1oo l"'f .~.io M.1nmht' rla~, n mJ.-"."CUO.I n-.t ~o.lCI~ u' "-"'- t.."'d lh a 
tmosacuon:Jilnn.c ~1\.\CI.."tJ forot fllrtlUh''IO" .lnd liC"kb ":ummunH1c. 

The coflectu:m f>\llttt t.:!9'' .::!i" 11 ~- _ :r" ..s 1' ':''" W) t" :o.ltu.stñi m thr (li.J.:llrTcn~...:- .Ui.J ,ll P~ranJ B.a...,•n 
( err::l Ger.ll Fonn3tl00} v.htrt thc ~um-nt \Cgeuti\'0 , ... rr~mn.lntl~ l"'O'\htut~ tl)·IY'(lrC~IllJH\ d 1 ¡JuJI 
Stational Ftxcst mten.ected b~ ficld arca'-'. pn:'lbaj:\1~ rrsultmg ímm tht .:tCth.lft '"'' hrc .1nJ 'h<"phcrd' 101 J\ 1 IR 
1991) 

The sttH.l) 1!!. basl'"ll on a tOO cm rore. done b) thr ~mpkr Ru.'-~IJn ll''m "h11..:h ~O p.thn('lklfh.:al 
~mpk~ W\:rt: olh~<:h .• -d and nnll)"7cd on Jn opllcal nucm.-.~ope \m1n1mum etlUnt t)l lOO p-am~ of poUc·o p<r 
samplc). \\ben: grnms of polleo. plcndüph)'tC' S.fk>Jt". bnoph~lñ. :ili;dt' Jnd ph~l ·¡l,T \\,C'f !.ktmnmcd r...
palynologicaf anJI)".l>C~. ~amplcs of sa.hmenl \.\Cre remO\t'd .lt regular mtenal!t ol ~ (m, .tnd "' re pi'll"é\\.C'\J 

accorúing. lO the u~ual pal)no1og~ tccbmques_ Thro! rndlo.:.arbuo d.ltlng., ''m pcrtonnnJ .a.loo~ tht- prolil<' 
collcctcd. With the dala obt.amcd. 1hree dt~llm:t ron~ "err rMabli,hed oo !he- pai)Dl\I~.'~J¡,."Jt ÚlJ~JJ:l\.\ SM 1 ll00--
95 cm)- agc.: 3 :!31 ± )I!Jf'oi A p - .lmple ¡u !(o ofthl'" fiel<.! \t'8t:t:u..ion 0\crthe lrh;)ft'JI. S~ U t9!1-~) 111)- 1 ~'74 '1: 

56 ye:~rs A P - Lhc lic1d, Jbo rule >nd oqu>UC el rn<nt' appe:u, ZO;>;E S~IJ {25·0,0 cml- nl<l<km >r<- lo<lc.ll 
conunue to n•le; on 1hc ba!-.c of the nmc there is a ~~gnlfiC;lnt pc.·aJ.. ofrh)lod~l 3nd on tht' l"'ff, n 111<vt ,¡gr\ifica.nt 
presen e of sorne arbl1rt'a l dcmcnt~ (~1)')t.1ccac. Alrlwmt'a, Ar~t'tlgma("C e. amon~ Ulhm) 

Along aH the profile lhcre "'\S J pledonun;nKt <'f field fonnat1on 0\er thc othtr t'\."(.l\J\ll.:m., ol thc 
region. Allhough Lhcrc had alrc:td) been thc c~rahhshmtnl ol Jorcsl JormJIJom m otht-r n:-gions. th ...ame duJ n(lt 
devclop fully in thc rcgion of Sdo ~1artmho da Serra. pmllabl~ duc to thc l"d.1ph1G f.tctor The rcsutl\ m S.lo 
Marunho da Scrr:~ :uzree '''llh 1he ~ulrs Jrum olhcr fidd arcas m SoUihern Ura11l .tnd tmJoubtt"\lh dt"llKlfl,lrJte 
rhc character of" nal~rallandscare f()r the ficlds 111 Sl\Uihcm DrnLil 

UE.IILI G. l-1 . Un1ersuchug.cn .tur Sp4HpiCI:iiO/llncn und hol!incn \ 'egc!auon und ~hma~l"S("htdl!C dtr lf\lJ'I'l"htn 
kU~Icnwaldcr und dcr Arnukancn""Jidtr m Santa Catanna cSudbr.l\IIICn) nerlln. l49f l)¡~o,cn.ui,.1 11C'i 
Gotnnicac- B:tnd 206, J. Krnmcr (EJ ). 1993 

llEI ILING. H. : BA UERMANN. S G & NEVES. P. C. 1' dJ< lh>loc:cnc cnV!I'OIIm<n131 d>an~c, in lhe SJo 
Francisco de Pau la rcgion, Southcm Brnzil Joumnl of Sowll Ama1rd Fnrtll Sua1ct' 'I.J, p 611·63~. 
2001. 

OUVEmA. M de L. A. A dt• Dados norhticos prchnunatcs t d.thonti):'IO d.l flóruld \J.SCUI.lr da Rc~r\J 
13iológica do lbJcuí-Mi1nn. SJnta Maria. Rio Gr.mllc do Su l. Hm 11 Uu·rui~la - ~~~nc lloc.lnll:a. {41) 1 ~ 1 
153. 1991. 
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l.;tll" Quaternar H:gl"lation d\namic o thc Easlt>m \re \lountains. Ta n7_n nia 

Mumbo. C 1
; Marchant. R2 ¡ Wooller, M. , Hooghiernstra, H.' & Mwalyosl, R.' 

IHW Paculty o f •
1 

lnnmttyr:IAmstcrd.un. P. J-'1 .2 IIJ" GH -\m)tcn.um. ~ ttht.·rlan~ 
1 Jcp:utmcftl o( BOI:IIly. Tnnll) ( olleyc l>ublin. Du~lin ~ lrd•nd 

, ' ll<ponmrnt o( l><ogroph¡, l m <nll) o f ~>f-3. fa1rb.lnl, l S~ 
1 IJIUtC uf R rncnt. Uon c1 uty oi 0Jr e~ S.daam. PO Bo" 1.'\0C:P Tan1.;1ma 

Onc urprhtng out .. ornc Jrun th~ tu.d) of Quatcrna') cn\tr(Jilflkflt\ h.t lxcn thc.· responSI\1! natw-c or 
1 tcOS) lcrns to dunah: &.:hangr PrcUrrunaC) r~ult'\ dfC' rrt'Scntcd fmm a mulu-pro\)" ~tud) (polleo. 

nwrol í ¡,nJ char ... "'fl.lll appiJal to l.hmam. ab-.tra<.:tt..-d trom peat ~u.:cumulaung ~Jt~OlJr) b::t.Sm"i nt 1x 
ht ~nJ L .aluJO along thc Ea. tcm Are \1ountauu. of Tanz..antJ .:tugmentC'\.1 "llh \cgctJtton ·urvc!)s and n 
JHOfr.llll () ! m~xkm potlcn tnpp1ng Thc rnt':otrch program '-'lll also appl) btOl:llntatK model~ to \imulatc am.l 
1n'c 11 re no1 km re p<.n to t.'ft\srunmcntal dunge. the prt.~nce oC sub!~ t;t:u~ and s&gnah of trnn"iUIOOS 10 
«OS)')IC'm tait.·, to ck\clop undmtandsng of ce~}' tem re"pon"e to CD\'Irortmc.:ntal du.ngc. Dy cGmbming 
c:~ptrtnc and tc .. hns')ucs. \l.orl&ng bet't4ccn trad&uvnal d1~1plme· . the en\1ronmc.:nul d)n<lmiCS that dri\t: Eastcm 
Ar mont~anc ra1nfor~t tran'llllon Wlll he fully c.,ftlclfc.-d 

lklc."lmmm~ more rrcc.:l<iel) htJ\4 thc:..c montanc.: cetb)·:.t ms re:,p<·mdcd 10 ~u'h forcing wc a1m to 
dclcJmlnc cnvtronmental thf(-.hoJd, <~nd fret.lucnc,;y of Hgctauon re.spon)C 10 cnvirunmenwl ciMngc Resuhs from 
the plnp<J\t.'d rr-.earch m Tan.t.aiiiJ w1ll !le! conte'IC;tuah"M-'ll in !Jght of current debates rega rd mg thc long tenn 
ecolugH: .tl func:twnmg of the E:J.•,tC"m Are 0()1"3 In panu:ul.1r, ""e :um LO dctennmr.:: af tugh bioch\'el'\tiY m thts area 
h41-. hccn hufk1.:d from the chmauc changc~ c:\¡x:ncnccd elsewhcrc in tropical Afnca 

\1AIH'IIA~T. R. A TAYLOR, D M & IIAMILTO'I. A C. 1997 Late l'leosooccne and Holoccnc ll ísoory at 
Muhv.111d1 Swamp, ~outh-""c~t L'ganda. Quatcrnnry Rcscnrrh 47. 316-328 

MAR('J IA'\'1, R. A & TAYl..(>H D M 1998. A late Holoccnc record of montanc rainforcst dynanucs from 
\OU!h we<Ocm Ug;onda. Thc lloloccnc 8. 375·381. 

MAR('JIANT. R A. & TAYLOR. D. M :!000 Numencal analy~isofmodcrn polleo spectrn a nd in ~llu montane 
r:unforc~t • 1mphcauon' for thc antcrpn:ta tion of fos il pollen scqucnc~ from tropical Africa Thc ·cw 
l'b¡ tulugi'1 1.¡6. 505·5 15. 

lloloccnc clima tic and vegctational history of a Mauritiajlexuosa L. f. (A rccaceae) 
swamp community from the Eastcrn llanos of Venezuela 

Leal, A.'; Rull , V. ' & Bilbao, 6 .1 

~ 1 
!)cp Environmcntal ScJcncc. Univcrsidad tSimón Doli\'ar, Carneas (Venezuela}. hhi lhno&Jusb \'<.' . 

- Dcp. Btologaa Anunal, Vegeta l i Ecologia: Univ. AtnOnoma de Barcelona: O 193 Bell:ucrra, IJarcelona (Spain). 
vaknt i rull@ uab es 

.. 11tts w~r~ is aimed 10 rcconsL~ct the Holoccnc vcgcta tionnl and clinmlic history of a palm swamp 
domm:ncd by Mrlllrlllflj~exuo.w L. f .. a vegetal IOn typc .tocally called 'moricha!'. using sedimcmology aud pollcn analysis. 

1l1c Sludy sltc bclongs lO lhc Amana R1 vc r systcm, of lhe Orinoco basi n. in thc castem Vcnezuelao 
'Llano~· A 195-cm ~cdimcm core, cncompassiug thc lnsl 9,070 :t 45 1"C yr BP, was obtaincd witlt a \' ib rJ.corc borcr. 

Bascd modern annloguc s tudics, five polleo L.Ones werc defincd and in tcrprctcd in tcrms of vcgclation 
and environmcnta l dynami . 

llc1wcen 9,070 and 8,20~ 14
C yr DP the Mauriria polleo was abscnt , and Pooceac and Cypcr::tccac 

dominatcd the :as~cmblagc. 1l1c rclatl vcly high pcrccntages o f gallery forcsl clements, ltkc Sr·lleffiera. Cerropia. 
Ph.~·/Jamluo , Clusaa.ccac an~ Burscmccac. togcthcr ~i t h ~~ high innux of fern and fun gi sporcs. ind ica1c thc vicin ity 
of a gnllery forc~t. suggesung warm ::md wct cond ll iOilS. 1l1c occurrcncc of loca l fircs is deduced from thc high 
m flux of paniculatc charcoal. 

Dctwecn abou l 7,800 and 3.000 1
"C yr BP. a cli ma1e dricr than the presen1 is intcrprctcd bccause of thc 

absencc of p:llynomorphs. most probably duc to oxidation . The prcscnce of mouled clays si milar to the prcsent-

Pulen 

Reconstructing Late Quuternnn 'hifts in the rainfon ,.,a,.tnn.l bclund r) 

in \\'Amazonia : n no, el .appro.tch thin¡¡ pollen. molt'CuLlr ''t' 
nnaly is und gra_' -culirlt' a" emhln¡:e' 

Metcalfe, P. R.'; Mayle, F. E''; Street.Perrott, F. A. '; Flcken. K J & KIIIHn. T. J • 

1 Tropical Palat'OCO\ltonment' Rt"c.tr~h (m~Up. lkr.tmr'k"nt t.'l lt('>l •r •h-. t IH""' ) ,,(\\,de. 
'~Aani,C;l. A:! J>l'. t ·¡.,. l:nutl~..ont.td ~nld .. a1(f ,~o~¡, tt l'.l ;~~· u~ 

' f>cpanmcnt of Gro~;raph). t ·m\Cf'll~ tlt LA.,~o.C'trr l.ca .. t~ -.t("f . LE 1 'Ktt l 1\. 
J ln~utute of Geograph). Scht'K'I of (il.'u~·IC'Olt""\. L>rummontt. un-t. l-m'cr''') l'if t·AJmPtJ t::Jm~ur~ l t\ 

.-Museo de 1-h~tonJ 1 atural :'\ocl Kt:mpff \lcr a~l. o\HmJJ lnb 5o'i , C.:.¡,alb ~.J 'J.' nt.a l '"'· lkdt\ta 

Palaeocx:ologrcat recon~tructwns. M~d on a \IOglc flt'U\) re hmucd. hul ~\ 'm~uun lfil"" th, k 
analy~1~ \\llh polleo :and st.ablc ~arbon. isotopc .:anal)'~ r ·M)"tem trudurc ~nd fun tu..111 un lx hc:lln un~h _'d 
11 • 'Jñ1s re.sc:uch a.s:sessc:\ how ton.-: ... t·S3H003 hounJam: · h:t\c hl!tnJ an ~~'p:tn t' 1<' ('J. t cmHPtUnc.:nut ... hantc · 
\\ hich 1s crucJalto undcn.t.andang thc! prt~l'nt · dJy Hgctallon llk.l~lt~ lnd tht tfl$1fb ot -\m . .1h'C1 bu:~J\t'r,al) 1 ' a 

owhole 
tnblc carbon isotopcs act a> .1 tr:acer of p~t ..:hJn~c rn ..:~rt'k-.1 "''""hng lnJa\H.Iual pl.&nt leal .~J\ 

compound c; can be exuactcd frorn IJkc. scdamenh Jnd thc:n t-.otnp•( \o\luc:" ~.J uTcll~ h~ úlmfk'Ond 'pt"c.:lh"" ( 
::malysis. pcnmtung the cvaiU:HI On of pa~t chan};t~ m th..:- Jt'lundJn\:c Hf t t .and < .. frJilunmJ,, 1nJ thc1cb} 
dari fyi ng ambigutttcs in thc: polkn rt'COTd Gra~~d:utu.:le anal)·''-':\ pr\"1\sdt e-.cn fmt·a t.t\~1f'IOf1llt.' re ""11ulloo , 
cnabhng thc identifi cation of mdl\tdual l". subtypc ... (\\hH.' h hJH dl!tti11Cl ctJ\If\"''llfl'lCntJI_'t'ICIJn~.x l l nder. 
ravourable ci rcumstancc~. ¡dcnuflcauom can be mJdc lo ~t'ncnc or C:\CD )~Ut'\ lrHI ~n:atly m~.rc:J.~otng thc: 
scopc for nmking palaeoccolog¡..:;lllllfCn!nCt'' f1om lr'OflÍcrallake sedm~nt.l 

In this study. a muhtpmxy appro.1ch. usmg gr.t 'H.:utu:lc a :..cmhlagt"\ Jnd \IAhl~ tJrhf.Kt 1:)\~{~ 
:ln:alyscs of total organic carbon (I'OC), is betng. apphtd tn J l:tlc-o;;e-damrnt t:tM"c lrnrn l.a~unJ tha.phn t 14 - S . 
61 '04'\V), sítuatcd 1n Noel Kcmpff Mercado ~uuonJI l ... rl (whtch ~trJdllló .1 ¡;hn\Jlll: tran tlluft U'lflt' hct\l.rtn 

Ama7.onian moist cvcrg.rccn forc ... l. semi·d~dduOlb ftm.:M . Jnd o;;.a\Jnna)' 
11 

11H.: h' '< \.iliUc ot nx IJOge\1 rrom 
17'frc at the LGM to 26%r m the late llolocenc. ~u~gcsung nn mc.rCJ~ed ftpte\.Cnt3lt\1n ol <" .. gramlnt)ld."' dunng 
glacial umcs Tlus finding is consi"' t~nt wnh the ClUTt\JlOOdmg: giJCili-Jge pt111t.:n _a,~cmb\J~c-~. -.h"h are 
donunatcd by gmsse and palms (Maw llla/Mmmtlttln) \\llh low lt:H!h of r.unfort\1 la\a IOlpl~lll~ an npan\um 
of scasonally-flooded savann~ s nt the expcn~e uf ~ca.;,on.tlly·fl<)Ud~ forc'l ( 'ompuumJ · pt.· ... sttt: 

1 
( Jnoaly!-t nf 

lcaf-wax n-alkancs and 11-alknnmc ac1d~ from 17 lcvcls m thc- LJke ( hnphn con· "111 he prc:\Cntcd. ltl~cthCT ~11h a 
matclnng ~uitc of grass-cutíclc annl y~es . Thc pabeoccoll)b'lt:31 mferen..-:c!t prc\IOU\ly madc f1om 1~'111 n . ¡,¡"~ bu!., 
carbon-isotopc data will be te!->tt.:d uo;;, 111 g thesc rc!.ults. J\t'flllttllng OH:rall com.:Ju,1on' 10 he drdwn :u mu .. h ~lt;llct 
taxonomic resolu tion 

\lo/. ¡.¡ (2004) 
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n.mf•• "'1uH.:c: . .290 ~~91·ll9J 

n .. --:. 1Jcnce 
,, '·15 

thc-m ~mazoru;~n 

IILRIIRUX,I. R ~lAHE. l"ll ~UJl:L rJ 200-l 5 , • Cc:!CUliOD ;..101.1 dlltQIC hhhlf) 

rth 11n pr~: ~) ~cmpff laudo J!IOIIOI f'.u B<Jhnn Am.um. QuatcrnarJ Rt 

ll oloct-n~ dr~ ncss and human occupation in ou th America: 
understanding the "Archaic Gap"'. 

Araufo, A. G. M.', Neves, W. A. ' & Pilo, L. B.' 

l.ai>Of31r'lfiO dé l!.'>tUJl b·oluu.. llununo-.. lrutlluh de B10c:iCnciJ\ Ua L'm't.'"'idJ.dc de SJo P.wlo 
Rua Uo \1atao, 2n- ("¡~tldc L'nJ\tr ttJna 0550K·OQO- Sao P:..tukl- Bra11l 

An U\'a:r ... icv. of lh~o.· .u~hat.."C.IIc.>gtcal data prndut•nJ in thc tht dttddl'') for llr.111l and nctghbounng 
l:HUniTlC'\, t.:ouplt-d u. 1th a hadgn1und of rec.:c:nt Mudu.·\ on paleocm 1ronm01h for South Amcn~.:a. sugg~~~ that 
du11n¡; thc: m1d llohxcm· \'~t an:.t-. of ccnlr.tl Br<t11l anc.J nonh'-"3Sil"m Argenuna cca~cc.J 10 tx occupicd by human 
'mups 

lndcpcndcnt data conun~ from d:sud human ~kdctons. rod.':~ hchcr ~tr:.lligraphy. and t;hruuulogy of 
opcn Jlr oiiC'I f,;(Jfl\'Cf~C lO thc idea th;H thC)I! ar~as \\ere tJepopu!JttX! or altogclher abandoncd PaleoenVIfOilmenlal 
ÜJI.<l \U!t!'!C:-.h 1ha1 dr)'ne~., c..,t:nL~ con~lllutc thc major cau\e bch1nd lhc ob.\Cf\'1XI1 rcnd) 'llus phr.:nomcnon C'(pands 
1he alrcady pcrccavcd nouon thal di malle ti l rcssc~ h:u..l a major role m thc <,hapmg of human M!lllr.:mcnl paucms in 
m.ug1nal ~rw1 ronrncnt\, such t~\ dcscrh and high-nllltudc sr.:umg~. 

Lutc llolocene polleo record of Lago Verde in the tropicallowland 
of the Mexican Gulf coast 

Lozano·García, M. 5 .1
; Sosa, 5.1 & Caballero, M.2 

1
IO'J III U1C ofGculogy. N;lcional Un ivcrs ily of México. 04510. MC:);ICO 1) F 

1 
lns!Hutc ofGcophysics. Nncionnl Umvc~ity of Mé.'<ICO. 0451 O. Mé<t ic:o D F 

L1go Verde 1!> 3 rna<~ r lake ( 18 36 43N; 95 20 52 W) locn.tcd on the Gu lf ('oast of Mexico in "Lo~ 
Tu,.tlas" rcgion. The arca was covcr by troruca lra in furc\t and accordmg to ,uclt.ll..'ologi ;d !>ludu.: \ \\a~ !he corc of 
thc Mcso;trncri cttn culture<:. A 6 m scdimcm corc was obt01incd from thc central pa rt of thc lakc 111 01 dcr 10 
documcnt the vcgctat ion hiStOry of th1s arc:a. l..Jgo Ve rde is a shallow lakc (max. 4 m). thc natural vegc1at1on ha~ 
hccn removed nnd grass lands with somc tropical Lrcc.s such l),r,\"era grows around the lakc. 

Al·cord ing with lhc r:.tdiocarbon chronology thl..' scquencc co,•crs thc las1 2500 yr BP. At lhc ba~c of thc 
~equ cncc (2500 yr BP) low abundante o f trop icallrccs is record. Polleo of 7..t>a melis was found from ca.21 00 10 
ca 1200 yr BP A s uddcn changc in thc pollcn stratigraphy occurs ;lt m. 2000 yr BP. with importan! prcse ncc o f 
Poacca..:. Ambmsin and Chcno. A m. a long wllh lea mdicat ing human ac ti vity in thc are~ At 1200 )T OP. no more 
lea mni.\ po ltcn is rccovcrcd suggcs ting thc abnndonmcnl of thc arca and a dry phase in thc lakc bascd on the 
diatmn contcn1 suggests a period of dry conditions in thc wnc. This polleo -ignals corrc l;ucs wuh dry phascs in 
Ym.:a l:ln . suggcsung that this dry c limnllc signa l probably had cffcc t on an ample area of Mcxico. 
Aftcr thl !> dry pcriod a recovcry of thc tropical forcst is documentcd ·n1c last yr BP i ~ charac tcri zcd by the 
rcduction 111 thc pollen of tropical forcs t lrecs \\hich is rcl:ued 10 dcforcstauon. prcscncc of Lea maü and an 
mercase of eros ion ra tes. 
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ll istory of African monsoon . in ce 1 000) etl" und iL' impacl on thc L'CU') 'll' ll"L\ nf 
\\'cst ,\frica: contribtuion oftht• 'tud) ofpollcn und ul¡:uc 

Edorh , T.'; Lez.lne, A. M.' & Cazet, J . P.' 

Facult~ dC(j St'ICI1Cl''l l..J"'H'J((111t' Uc i".Jh1\~)tll IC, l 01 o("r'\lh.: \k xm 1 oro) 
2 LSCE. L'~1R 1572 C :'\H.S \E-\ Onnl· c.h.'' ~kr~,,lc.l'- 1Jl JlJI <i11 )<.UI Y\ lll' n1 'thJnlC' 

Polleo :mal)~l'S On COHtl01:11lJ1 anJ nllnn~ '\C<.hmc.:Ol.il) :oi:'\lUI.:O(t: ~IC" UMJ IU U3~c..' bad. th~: h1 tOf\ ni 

African monsoon Jt pluri-ccnu:nnial to rmlknn1al )<..l.lk' l :-.111}! ~~llcn J.ua lrum lkl"J''t c. , .. ,,01\ t'"dtnKOIJ~ 

scqucncc~ rCCO\t~n.'(] off \\'~1 Africa :u. ;Hrn~ )<.ph..:nr.. lnilil.llUh (\1-tnJ 'flC'\:4.1 ;.mJ lilr •IJ<"l). rll"\IUU\ IUd.Jt'' 
carnl'd oul hy Huoghir.:nbtr..t ( 19 '9) h;n e dqnctcJ thc m.1111 trcndo; nf lll\10'\Xlll ,l,"\U lr.1dt v.md llu\o Junn !he 
last chmnuc qclc, \\hile thO\C can1cd out h) Dup,>elt and c.:olk.Jg:un (l'JC>~ Jc.)CJ'I) h.l\ 111\ ti tc.d lht hnl 
bctwccn chma1c cvolution ,mee thc Bruhn~'lo chmn. Jntl lhe t'\tl'fhuWI~'IIJ~uon C'll lhc n\J1n '-"""'~'tc:m.' m \\c~l 
Afnc:t Rcct.·nl wor~ by CJJcl {2001) a.nd l..b inc t1 al (~ubnuuedlon J b."ln:h,-.k Wll'll 31th<- ltlPUih \tllht N1g:cr 
R1 vcr p1 0\ 1dcs thc firs l d~.:ladcd ..:hwnoll>g,)" nf thc llc)<.h·v.atc:r mpuh tu thc C.loi..x.\1'1 hnl.ct.l lo thC' ln~olc.:.t,l"'\1 ~KII' ti~ 

of thc West Afri c:m mon oon ntthc lo'Jt gl.ll.:l.tlullcrglnu.tll r.m~.otlton 111~:-. "'11l '"''nllltth thL llml llllcr\.11 tllthc 
1ast ''Afric:m llumid Period" dah:d b) Oc Mcntx:al ct JI (:!000) ~1\\t'cn 1~ "S amt 5 .5~.1 \.:JI U 1' lwrn launJl ;.¡ncJ 
~cdimcntary ~ 1ud1 cs carri cd out off Cap Blanc, l\1omnla.ma ll ;lllO'-'!> h) pu:u\c tlu .. • mt\f1~1Cm \,¡n,ththt)' ''"~c.' 1hc 
las t glac ial In parucula.r. 11 shows 1hat 1hc fina pha'c: ol mon~.olKln 3ll1\ll). "h'"h kd lu ·' "'d\· .. rr"·.ull.\,·u,tnnl 
cx tension in the nea rby cominent, \\as progrt.'""~''"C' and ,haractcnlcd h~ Hr~ mq~ula1 Ouw, \\llh ph.1 vi 
mas~ t vc frcsh wa ter contributions to thc ().:l'3n ahcmJttng wuh phaK' uf notable rcdudtnlt 10 llu' 1al ,;oruuhUIItM\ 

It IS possiblc today. th;m~s 10 thc l.ugc.:. Jrnount of ¡>ollc:n data ~oull.stc..'.d h) the Ah1,..1n Polkn U.11.1ha'«: 
(APD) 10 analy7c m detal l thc re,pOIN: of thc ltllclral ;Uld conuncntat e~(h)\IC"m' to thc. ,,m.thahl) uf o\htc.m 
monsoon dunnst the late Quaternary. Thcc..c d31J indtcatl' th;Jt thc H.lu:,oplwra ltlJil~UJ\t lc;u.: hl·d 11' tnJ"\urtum 
c:ucns ion aroun-d 12.1-H,a cal B P and rc.."m:uncd dc\clopcd Junng thl' llol<-...:cnc: 10 .thout 1\.J c..tl B P h fcJ~..h d 
up to 21 °N lalltudc m Mauntnma "h1lc cm·cnng 11 wr ¡nouth., and bJ)S. lnllnd. tropK.tllrc.·c..., r.:xtcnt.lnl th.lf1 h u ~~~~ 
rivcr bcds ns migration routc.l\ to cn tcr thc S3haran d~!,cn .1\ d~n'l' l!allcry ft,,c,l lumwllOih "hl\.h 411n"l"'\! thc.: 
in.slallntion of abundan! animal populauon ~ amJ bnMJghl 10 thl' mcn thc: l"t"JC'IdiiiOn~ ,,f lht dnc:ln¡,rncnt u f tm:(;lhng, 
and ag,icu hurc 
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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 

1 
ln )titutc for 13iodl\'er\ny ancl Ecosystem Dynamacs (IBED). Palynolngy and Palco/Actuo-ecology. Univcrsity of 

Amstc:rdam, Kru is laan 3 18, 1098 SM Amstcrdam. The Ncthcrlands. 
:! lnM. Ciencias Naturales (ICN), Umv ac. Colombia. A A 7495. Bogotá (Colombia). 

3 Ponuficia Universidad Javcriana, Bogotá, Colombia . 
• Archéologie des Amériqucs. UM R 8096. Francc, Chcrcheurs associés UPTC·ACASTC. 

" Depanment of Botan y. Trinity Collcgc Dublin. 

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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LO:"G O:"TI:"E:\1 \L RECORD.: Tm 01-. \ ll >P IL T 01 .. l.ROl ll 
TRCTI-f' FOR THE :\IARI'\E :\\ GE 1:0 r< l'l CIIRO,OU (; \ 

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( 

VoL 14 (200~) 


	POLEN 14_0001
	POLEN 14_0002
	POLEN 14_0003
	POLEN 14_0004
	POLEN 14_0005
	POLEN 14_0006
	POLEN 14_0007
	POLEN 14_0008
	POLEN 14_0009
	POLEN 14_0010
	POLEN 14_0011
	POLEN 14_0012
	POLEN 14_0013
	POLEN 14_0014
	POLEN 14_0015
	POLEN 14_0016
	POLEN 14_0017
	POLEN 14_0018
	POLEN 14_0019
	POLEN 14_0020
	POLEN 14_0021
	POLEN 14_0022
	POLEN 14_0023
	POLEN 14_0024
	POLEN 14_0025
	POLEN 14_0026
	POLEN 14_0027
	POLEN 14_0028
	POLEN 14_0029
	POLEN 14_0030
	POLEN 14_0031
	POLEN 14_0032
	POLEN 14_0033
	POLEN 14_0034
	POLEN 14_0035
	POLEN 14_0036
	POLEN 14_0037
	POLEN 14_0038
	POLEN 14_0039
	POLEN 14_0040
	POLEN 14_0041
	POLEN 14_0042
	POLEN 14_0043
	POLEN 14_0044
	POLEN 14_0045
	POLEN 14_0046
	POLEN 14_0047
	POLEN 14_0048
	POLEN 14_0049
	POLEN 14_0050
	POLEN 14_0051
	POLEN 14_0052
	POLEN 14_0053
	POLEN 14_0054
	POLEN 14_0055
	POLEN 14_0056
	POLEN 14_0057
	POLEN 14_0058
	POLEN 14_0059
	POLEN 14_0060
	POLEN 14_0061
	POLEN 14_0062
	POLEN 14_0063
	POLEN 14_0064
	POLEN 14_0065
	POLEN 14_0066
	POLEN 14_0067
	POLEN 14_0068
	POLEN 14_0069
	POLEN 14_0070
	POLEN 14_0071
	POLEN 14_0072
	POLEN 14_0073
	POLEN 14_0074
	POLEN 14_0075
	POLEN 14_0076
	POLEN 14_0077
	POLEN 14_0078
	POLEN 14_0079
	POLEN 14_0080
	POLEN 14_0081
	POLEN 14_0082
	POLEN 14_0083
	POLEN 14_0084
	POLEN 14_0085
	POLEN 14_0086
	POLEN 14_0087
	POLEN 14_0088
	POLEN 14_0089
	POLEN 14_0090
	POLEN 14_0091
	POLEN 14_0092
	POLEN 14_0093
	POLEN 14_0094
	POLEN 14_0095
	POLEN 14_0096
	POLEN 14_0097
	POLEN 14_0098
	POLEN 14_0099
	POLEN 14_0100
	POLEN 14_0101
	POLEN 14_0102
	POLEN 14_0103
	POLEN 14_0104
	POLEN 14_0105
	POLEN 14_0106
	POLEN 14_0107
	POLEN 14_0108
	POLEN 14_0109
	POLEN 14_0110
	POLEN 14_0111
	POLEN 14_0112
	POLEN 14_0113
	POLEN 14_0114
	POLEN 14_0115
	POLEN 14_0116
	POLEN 14_0117
	POLEN 14_0118
	POLEN 14_0119
	POLEN 14_0120
	POLEN 14_0121
	POLEN 14_0122
	POLEN 14_0123
	POLEN 14_0124
	POLEN 14_0125
	POLEN 14_0126
	POLEN 14_0127
	POLEN 14_0128
	POLEN 14_0129
	POLEN 14_0130
	POLEN 14_0131
	POLEN 14_0132
	POLEN 14_0133
	POLEN 14_0134
	POLEN 14_0135
	POLEN 14_0136
	POLEN 14_0137
	POLEN 14_0138
	POLEN 14_0139
	POLEN 14_0140
	POLEN 14_0141
	POLEN 14_0142
	POLEN 14_0143
	POLEN 14_0144
	POLEN 14_0145
	POLEN 14_0146
	POLEN 14_0147
	POLEN 14_0148
	POLEN 14_0149
	POLEN 14_0150
	POLEN 14_0151
	POLEN 14_0152
	POLEN 14_0153
	POLEN 14_0154
	POLEN 14_0155
	POLEN 14_0156
	POLEN 14_0157
	POLEN 14_0158
	POLEN 14_0159
	POLEN 14_0160
	POLEN 14_0161
	POLEN 14_0162
	POLEN 14_0163
	POLEN 14_0164
	POLEN 14_0165
	POLEN 14_0166
	POLEN 14_0167
	POLEN 14_0168
	POLEN 14_0169
	POLEN 14_0170
	POLEN 14_0171
	POLEN 14_0172
	POLEN 14_0173
	POLEN 14_0174
	POLEN 14_0175
	POLEN 14_0176
	POLEN 14_0177
	POLEN 14_0178
	POLEN 14_0179
	POLEN 14_0180
	POLEN 14_0181
	POLEN 14_0182
	POLEN 14_0183
	POLEN 14_0184
	POLEN 14_0185
	POLEN 14_0186
	POLEN 14_0187
	POLEN 14_0188
	POLEN 14_0189
	POLEN 14_0190
	POLEN 14_0191
	POLEN 14_0192
	POLEN 14_0193
	POLEN 14_0194
	POLEN 14_0195
	POLEN 14_0196
	POLEN 14_0197
	POLEN 14_0198
	POLEN 14_0199
	POLEN 14_0200
	POLEN 14_0201
	POLEN 14_0202
	POLEN 14_0203
	POLEN 14_0204
	POLEN 14_0205
	POLEN 14_0206
	POLEN 14_0207
	POLEN 14_0208
	POLEN 14_0209
	POLEN 14_0210
	POLEN 14_0211
	POLEN 14_0212
	POLEN 14_0213
	POLEN 14_0214
	POLEN 14_0215
	POLEN 14_0216
	POLEN 14_0217
	POLEN 14_0218
	POLEN 14_0219
	POLEN 14_0220
	POLEN 14_0221
	POLEN 14_0222
	POLEN 14_0223
	POLEN 14_0224
	POLEN 14_0225
	POLEN 14_0226
	POLEN 14_0227
	POLEN 14_0228
	POLEN 14_0229
	POLEN 14_0230
	POLEN 14_0231
	POLEN 14_0232
	POLEN 14_0233
	POLEN 14_0234
	POLEN 14_0235
	POLEN 14_0236
	POLEN 14_0237
	POLEN 14_0238
	POLEN 14_0239
	POLEN 14_0240
	POLEN 14_0241
	POLEN 14_0242
	POLEN 14_0243
	POLEN 14_0244
	POLEN 14_0245
	POLEN 14_0246
	POLEN 14_0247
	POLEN 14_0248
	POLEN 14_0249
	POLEN 14_0250
	POLEN 14_0251
	POLEN 14_0252
	POLEN 14_0253
	POLEN 14_0254
	POLEN 14_0255
	POLEN 14_0256
	POLEN 14_0257
	POLEN 14_0258
	POLEN 14_0259
	POLEN 14_0260
	POLEN 14_0261
	POLEN 14_0262
	POLEN 14_0263
	POLEN 14_0264
	POLEN 14_0265
	POLEN 14_0266
	POLEN 14_0267
	POLEN 14_0268
	POLEN 14_0269
	POLEN 14_0270
	POLEN 14_0271
	POLEN 14_0272
	POLEN 14_0273
	POLEN 14_0274
	POLEN 14_0275
	POLEN 14_0276
	POLEN 14_0277
	POLEN 14_0278
	POLEN 14_0279
	POLEN 14_0280
	POLEN 14_0281
	POLEN 14_0282
	POLEN 14_0283
	POLEN 14_0284
	POLEN 14_0285
	POLEN 14_0286
	POLEN 14_0287
	POLEN 14_0288
	POLEN 14_0289
	POLEN 14_0290
	POLEN 14_0291
	POLEN 14_0292
	POLEN 14_0293
	POLEN 14_0294
	POLEN 14_0295
	POLEN 14_0296
	POLEN 14_0297
	POLEN 14_0298
	POLEN 14_0299
	POLEN 14_0300
	POLEN 14_0301
	POLEN 14_0302
	POLEN 14_0303
	POLEN 14_0304
	POLEN 14_0305
	POLEN 14_0306
	POLEN 14_0307
	POLEN 14_0308
	POLEN 14_0309
	POLEN 14_0310
	POLEN 14_0311
	POLEN 14_0312
	POLEN 14_0313
	POLEN 14_0314

