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L tc-quatema') d)nllmics of "l-stcrn Tierra del Fuego, soulhern mosl Chile 

Hansen-Porler, C. 
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!'he 50\llhmnn<JSI p>.n of South Alll<.-n~ (><llllh of .¡ S) today >upports vegeuuion typcs ranging from 
'-1.tgdlaa1C nvx.dJnd 10 thL" -...(">(, to forcM, and t.hcn to ~~cp~ grao;slanili in lhc east (Moore 19 3). This spatial 
p;a11an t-roadly r tilo\\-\ 3 r.unf.:~ll gr.td1ent. v.tth hlt?he!tt valurs in the west. nnd lowtSt val u~ on the east si de ofthe 
nauneot The compo:.'lltrOO <,J thc modcm fort'\1 .tnd gra .... !>IJnth is well-studJed. and lhcrc IS also data on the 

!lyn•nu, of h<~h Y<g<l31ulll r¡p. ""« thc l:t>l gbc1al penod (Markgraf 1989: Markg¡nf 1993). Howe1er, 
"'f.tgclllnt n 101land n len wcll-i..nov.n. and thc d)namics of lhe ecotone betv.ecn moorland and forestare 
unknuwn Th~rc •~ C'\oCO uo¡;cn.atnt)' otbout the eu'l IOCJIIOO of the pcatland-forest ecotonc Plsano V. (1977) 
u~ •e h th.lt all ltu: t\lanch. eH:-n lO the .)()Uthcm and westem extremes havc coastal forest. But Chilean 

acwnauuc.al m.aJ)) and aerial photogr3ph~ !.how thal the forot is restricted to the mncr, sheltered pans of lhe 
rchtpclagu. and the OUh:r part are pcatland or e\·en unvegetated (pers. ob!..). There has bccn c."<.Cepuona lly liule 
tcntift~.: ~"ataon m thc: region, and the VYTllmgs of early explorers. espec13lly from Britain (Darwm 1839) and 

S·.,cdc.:n (."i~ou~bcrg JfJII) are Sllll valuable. 
Uurmg sc:ver.tl ficldtnp) wc ha,•e co llecLCd lake scdtment cores across lhe region. a.nd prescnt 2 radio

catbon dated polltn d1agran1s with rcsult. from LOJ and MSCL Accordmg to the first core that havc bcen 
rruc.:cs~cc.J JI appcars thnt for~t ~~ .!tt i 11 expandmg mto l.hc region. poss ibly in re lation to cpisodes of volcanic 
acuviiy (MI JJumc)) ami tcphra deposttion TI1e second core lo present will be analysed dunng the spring and 
prncntc<l ar rhe 11'(' congre;; July 2()().1 

J>ulynological invesligations in Ohalo 11- a 23,000 years old prchisloric 
s i le on lhe horc of lhc sea of Galilee, Israel 

Welnsteln-Evron, M.; Chaim, S. ; Kadosh, D. & Nade!, D. 

Thc Zinman l.nstitutc o f Archaeology, Univcrsi ty of Haifa , 3 1905
1 

Israel 

1lte fishcr-huntcr-gathercrs' prehistoric cnmp of Ohalo 11 (dared toca. 19.500 BP; 23,000 ca l. BP) is 
localt:d on the shorc of Lhc Sea of Gnltlcc, Israel. on top of Usan rnarls (thc precursor of thc currcntlake), 2 12-2 13 
m bclow msl. The cxc:JVatcd remains include six brush hu ts. fireplaces. a human buri al and va rious installations 
nnd midden dcposus. 

Thc U san spectra are ri c.:h in nrborca l polleo (40%), mainly Quercus sp. with some Pistada sp. and 
PimH IUJif'pt'rHi.~. indica ting Lhc spread of a humid Mcditerrancan maquis on the hills surrounding the lake in the 
11me o f deposition Poaceac and Chcno/Ams (20% each) domina te thc NAP. A drying ou t of thc lakc, immediately 
befare occupation, is indica tcd by a markcd drop in AP (lo 2.5%) anda ri sc in Chcno/Ams (up 10 77%). TI1c latter 
may also suggcst an mcrc.ased sa li nity . 

Rclati ve ly high AP lcvcls (33%) in sa mplcs taken ou ts ide thc huts suggest a rclativcly humid period 
during the habitation of thc si te. High QtJerrus sp. le veis and thc occu.rrcnce of Pi.Hacia sp. and PhuJs lta/epemis 
tndtcatc that Mcditerrancan maquis cxpandcd agai n on the surrounding bilis. Thc dommancc of ChenaiAms 
(26.5%) within the NAP may be pnrtly dueto thc salinity of thc um.lerlying sedimcnts. Polleo from within the huts 
is highly conccntratcd and the specu-a are c lca rly biascd towards Cheno/Arns (over 90%) 

While lite s urface pollcu represcnts thc vegetal ion and c limate of the arca whcn the s i te was inhabi led, 
thehuu' po lleo is a rcsu lt of localizcd, human activities. TI1is pollcn accords well with othcr archaeobotanical data, 
matr~ly with thc retrieved charred secds. Many Chcnopodiaceae species are ediblc, suggest ing dictary use. It is also 
poss tble that thcy wcre used as matting or roofing material 
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Optimi:z.ing the detcclion of ce re 1 poli n: e\ id e 
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Edwards, K. J .'; BorthwiC D. M'; Ru~htllf 0 .1 & Wh1ttington, G 1 

'Departmrn1 01 ~i!b) >Dd En tOO!II«lt,l·ol\rn.l" \~ -'· ~B. l tl lo; 
- Zünclbtr:t>. 9, t llaoo.l Lu cm< 1 ~tlltTbnJ 

' 'chool of Gcograph) an<l Gro..:~en, . l DI\CNh ~~ \n.lrc• , 1 Ddr '· F1f< t..) lb Y \l,ll 

• 

In nl:lD) parb of the ~orth Atlanuc ~ll"Xt durin rr 1!.-ICCl( ¡n.J h.ht\lri.:-alllfl)(' .. t ' \ ultn t&On wa:. 

al~ot) of le. tmpon::ance th.ln p toral 3dl\ lt) G1\CD that .. ero.! polkn ma~ tx ttk: ~~ anJt .. tor ~ hurJmn 
prcsencc and agncuhurnl a U\ll).lh dct ~th1n of('cr aba p.llku u •. :1 MI~ (\Ull'TIOUD1 r'an m ~.:c.,. t .. T' polle-a. 
gr.uns (}a PrttO.lUtSHC for lhc:1r ~~ment :u cere31 or íKh r b~c. but "1kl ~~~ gram 

The cere::&ls typ1c3U) rts-pons1bk h .. lr rop rtpn:~nuuon m thc ~ :.tb llanta ... .llU - t 

Hord~wn tb3rk) ). Tnlirum (\lohc.at) :md .-\H·na (oat) -art ,cJf-polho.JUng .1nd do D~o.")l bM-.ttt mo .. h rol ·n lnt lhc 
atl'l"kbphcre. Large cereal polleo g:ram.s tr.l\C'I shcct d1 un Jnd ther(" 1\ .:1 )d t.han..:e th .. ll th~,.·~ \\tU n,-c k 
encountercd \\ith routine counung sullb. In an tllort to cnhao'c: thc proh;a.htlH) l\1. Jctt1.·tmg. ... "('"rul r":\lkn. 1t 
t)pcs and coring Jocauons can be c=m:fully eh~ :-n. mpl 1'\U) N- stC\ td J.nd rrucnhC'Of'C" :\hJ pe 1.111~ hrtel\ 
contiguous samples. nuy be s-l."-::lnnro at Jo,, 1113g_nificauoo.s 

uch 'optimizat1on' i IIIU(,lrJ:tc-d b) effOib 1~ dct«l pn·-elm J.c.-cbnt ccre~l-typc.'" J"'UC"ft 10 'lt .... !mm 
cotland :l.!t a prelude lo presc.ntmg ne\.\ cvidco e baset.J on r;t.pld ~ano m~ of nucrusu.'flC ~luJo A "ll" tn ~ hl""tl.Jthl 

had mlllall) produced no cerc31-typt poi len l)f Bmn1e or lmn Agc proH·nanct. m . pite ot rca~,m.:trk ('l<'llcn 
counts (500 tot1l Jand pollen) and archaeologacal e'tdcn~.:c- for local crup proces...t;tng Rap1d "'.;anntng l'f ,·ontt~uoo 
samplcs re'calcd a ral.her different picture wuh fairl)' r~ula.r occunen ... ·o of (,.~rtal-t)-rt gnin\ \ ~He m. ·uttum\. 
Faroe lslands. had produced no ccn-al-typc polleo prior to lhe mfm"ed l'\Of"t /(ln4/nám IC\d R.:tpnJ '(Jnnmg 
showed this thc presencc of ereal- typc pollc.n sc"'·crnl centurics before thi-, dJtr. addmg 10 thc- '}U('n rtph.hnt: an 
earlíc-r ~culcmen t in the island.s. 

ession h3 

EVOL TION OF THE LANDSCAPE AND CLIMA TE l THE 
MEDITERRANEAN ECOS YSTEM 

Biotic responses and clima tic changes during the Late Glacial and 
Early Holocene in Northwestern Jloly 

Flnslnger, W.1
; Tlnner, W.' ; D'Andrea, W.'; Elcher, U.'; Blockley, S.'¡ Larocque, 1.'; 
Molyneux, L.' ; Huang, Y.'; Lowe, J . J ' & Ammann, B. 

11nstitute of Plnnt sc lcnccs. Univcrsi ty of Bcm. 3013 Bem (Switzcrland) 
2Departmenr o f Geological Scienccs. Brown Universuy, Rl 029 12-1846 l'rov•dcnec (USA) 

' Dcpartmcnt ofGcogmphy, Royal Holloway- University of Loodon (U K). 
' lnsú rur national de la recherchc scicntifiquc (INRS),. Univcrsité du Québec. 

CP 7500 Sai nte-Foy (Québec) (Canada). 
!ltlimate and Environmentn l Phys ics, Un1 versity of Bcm. 30 12 Bem (Swttzcrland) 

Biot.ic responses during thc L1te G lacia l and at the transi tion to the Holocene werc tnfluen cd by a 
num ber of fac tors such as climatic changes. migra t.i onal ratcs, competition, and by tite location of refugia Dunng 
the La1e Glacial . thcrmophilous spccics (Qucrcus, Corylus) wcrc found, amongst other spccics. on the ltahan 
peninsula. At the onsct of lhe Las l Tcnninalion. ti was suggcsh.:d thal thcsc spccics cxpandcd northwnrili w1th 
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*tg lS ¡tven by • dat and by rru\,-rutephr.l J!UI} xs. v.hc.-rca) \tgctJUon and firc: ac.:ll\11} 
""' , onuructc<l by thc u o( pl.>nt ma<Joj; 11, pollcn, 3nd m~<r<x:h:m:ool anal>< lndepcnd<nt c~matc 
n:con truetiOns an: bi!Std on \matlónS on h)dr j!<n uOIO('<~ (6[)¡ ofpalmou, aood> 0')g<n osotope> (o"O) ofbulk 

• and by htrunnnud .nal 1 

~ b.tc Atlcr\kf (.!urn ur ~pan 100, accompantcd hy Pinuf syhrHris incrcasc and Bttula decreacoe, 
Id show a *:armmg of the dunJtc: bot no ,gnal could be dckctcd 10 bot.h ISt~ope r~"t:orili. Thus. the migr:nion 

b.8 hypothc:Yl G.t nOI be re.JCC:t.:-d Ounn~ lhc Yf> A,r,.mi.Ha Jnd Graminc::tt merca~ v.hlle dec1duous ook :b \\di 
u r dcc1duous brc l.fl f ITCC'S wt:rc- ro.Juc.;cd. but no sign:tl 1) rcx·orded m the i)otopes In contrnst, abrupt 
chan n 6D v lucs comc1lk \\tll '-'llh a harp macase m Qutff Uí tJeciduous and om abrupt dCLIC<JS( in 8t'tt4la at 
thc onset or thc lloltxt."ftc Jllc prNtOt.mced dca e ul óD at t.hi:i chmatrc boundary could mdtcatc a S\\ 11ch 10 
\1\'lnter prt\:tpll.IUOO, us thc asocope fn-.ti nauon \'o(.lUid he a'\-soc:iated w ith coldc..--r (\\intcrJ u:mperatures. In this 
'-"aSe. thc ~nnsng ( a \ubmctlatt:rrancan prc...1¡ntauun rcgune could be anferred for the nonhwestem ltalian 
rc¡poo On lhe 01:hcr tund. also an O\L-r IO\:rt.-asc: m f>·E, \\htch can be brought about by incrcascd precipitation 
:.doae, \uthout 5tgnifh:ant chan}:!e w~:-.aporo~uon (tcmpcrature) mJ) tuve produ .. :..:d the samc ismopic signaJ 

('h4TCO.ll mflu\ dunng the Late Gb.caal t> lo"' m comparison to thc: early Holocenc \Vh~n Curyltu 
npandcd into the mru·d Qut'n "' and 1'111U.! fon:-.b (ca 8500 BC). forc.;;t tires incrcao;ed and wcr..: ~ ubscquently 
r<duc:cd afl<r ,1/•ou> c•p.mded (7 700 BC). lllc comparison with Lago do Origllo (TINNER ET AL . 1999). also 
ltJ~L:aiL'4..1 an thc southcm Alps. o¡,upporb the h)pothesis of a regional sigoal of highc:r firc frcqucncy. uch 
\·tgttdllc'n f•re <.l)n.:Jmi¡,; ma) cxplain thc invasion of Cof)fu.\ in to thc prc"iously cstablb hed deciduous vcgetation. 
hu~t firc.s may havc bccn tnhancc:d by a dry 5C!JSOO, vo~~lbly hnkcd lO high summcr insolauons during the Early 
ltDitx:cnc. 

(hc:rall. il appcars from thc 60 record thtu vegctation is rcspondmg to precipitation (amount and 
~;I)AIO), \l.hcrl'a\ tc:mper.llure effc<.:t i!lrtunimal 1ñe impact of thc Younger Dryas in thc rcgion, as iufcrred from 
60. 1 \Ubduc:d Finall), high firc acuv 11 y nppears ofcruc!al importancc for the CoT)lus expansion 

BREWER S ( II EDDADI, R .. I)E BEAULIEU. J L & REILLE, M 2002. Thc spread of d<ciduous Qucrcus 
throughouo Europe sonce the last glacial pcnod. forcsl Ecology and Management 156: 27-48. 

TI~~ER. W, HUBSCHMID, P., IVEIIRLI. M. AMMANN. B. & CO EDERA, t. l. 1999. Long-temo forcst fire 
cmlon and dynamic> on w uthcm S\\Í I7,erland. Joumal of Ecology 87: 273-289. 

Munlcnvironmcnt interactions in Mediterranean mountainous arcas during thc 
lloloccne: an integrated rcscarch program fo r the reconstruction 

of patlcrns and chronologies of human occupations in 
the Champsaur valley (Southern French Alps) 

Court-Picon, M.'·'; Beaulleu de, J. L. 1
; Andrleu-Ponel, V.'; Ponel , P.'; Gulbal, F1

; Edouard¡ J . L.
1

; 

Badura, M.3
; Palet Martlnez, J . M.•; Walsh, K.5

; Mocci , F.
8

; Segard , M.
6 

& Leveau, P . 

1lnsu1 u1 Méditerranéen d' Eeologie el de l'aléoécologie (UMR CNRS 6 116}-LBHP, case 451. 
l'acuhé des Scicnces et Techniques de Saino.Jéróme, F- 13397 Marseille Cedex 20 (Frnnce). 

' Labor.uoirc de hrono-Ecologie (U MR CNRS 6565), Université de Frnnche·Comté. 
UFR Sciences, 16 route de Grny, F-25030 Besan,on Cedex (France). 

' Labornoory of Paleoecology und Archacobutany, Depanment of Plan! Ecology, 
GdallskU novcrsity, Al Lcgionów 9.PL- 80-441 Gdai!sk (Poland). 

"Departamcnt de Ciencics de 1' Anuguitat i de 1' Edat Mi tjana, Unívcrsitat Autonoma de Raree lona, 
08193 Bellaoerra-Ccrdanyola del Vall~ (Spain). 

' Departmeno of Archacology. University of York, King's Manor. YOEP 17 York (Grea t Britain). 
'Centre Camollc Jn lian, MR 9968, 5 rue du chátcau de l'horloge. F-13094 Aix en Provence Cedex 20 (Frnnce). 
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h 1 """' ,.,<klv ' <d tlw 
,e, atlc.lt ID Emtop<- Junng th< ,, 

¡;:tlkd colíthi~.- rt:" 1 (WI.. 1M hutmn 
aiT :ts n.uun:. TbJs dun~ baJ Jnnuth .. " 
""'""' •nd pa>tonl f.mnm¡;. lb< :a.:!U.JI t. t 
:)l~"'uficantl) J.ltat\.1 tht- D.Jlural ' g«-"t.ltlca a J crn.tN t1x " 
a.:,pec~ lo W X l'lh ctDt~, :t da.....:tL ~ll'lll oo thc' '" 
')outhcm Fral.::h Al~ led t ¡u 3Wt"''l\ .:~ <,1 r ff ~ u 
a¡,;ti\JU \llot::rt C"()(b¡defN tbc- m:un ;1\;lc.Y of th<- k«"t ~ •n.:r Jt"tmorsu 

ln on.lcr to btntr undml3nd antbrop. \: 1o.. ;,U\U11 pro.: .. [ an 
ecos)· te !lb and \\llh Lhe illm N du.::id.lun,g human .... uCG (IQ th~ H~ct.lOt."G bl-.1\.'W}. u 1 1~ an: ~ 
hbo1 on a mulu-pmll:) approach ~ rccrntly lx"Cn ndau l."1l 1n ~ ~ CD\'lnlllJT1("Q 1 mnl dj t\·. 
mountatn~s topograph~. ~~lo-<"\."'flQITU ~y,.tcnt-. th (b&mr ur '"'Uk) "J"bc ID' u noo .. mtllaf d • thh 
tnterdl~lphnary- proJO:l ID\ Ohm~ pala 'ol •• hht~ and ard\.\CO~ n tl' fill tht pp m ).. "'"-'\! · 
of the d<•dcpm<ot of !he cultural Ltnd ar< on lh< ncn h Ir'. and 1"''1""" •~ hopw ht th<- comp "' n( tbc 
c.1~huo wh~eh detenrunc: th~ \CgetJuon L~o,a ot tht" :tlr1ot:" vJ.Uc:) Tht proJc~t :.UIIh :11 .. tud.)mg .1 tmll arta a.1 
hlgh spa.ua.J and temporal~ luuon to 1nvcsupt tht hunun .. x:cuplU• . .ln Jynanu, <tnJ ;t~ llnl th,lhm ... Thc 
gt'lJII":S lO defin~ accur.uc.l) th~ \,uiluons o( the type of lanJ·Uo)c _ m ... "t' Lhe fmt ~ 1lith1~.; 1 ·:-.t dcar-an\ ~ 

Pabecologicll :1pproo.:h (pJ.l)nolog). Jcn..m.:..:hruooktf:). pbnt nu-:n.Htn1.,1ln fl 11 10 1 1111 ro· 
30d 0\.lCrt~durcool 3.031)~~. fung:tl p<li"' and othe:r ffiKf )1 :">ih) h d '\t"k.~ 10 JO .ttlt.'tnfH o( r ~lll'fru,,:hn" 
pall.:oen,uonmenta.l eYolution throughout thc la!tt tc:n tb...'ll~nd )C3"-, e~UII) h~ ... b .. un~ua .. hmg hun\.Jn 1mp.1·1 
trom 03Lural tn~cb !ltncc prthu.tonc llllk'\ AlthtlU~h prl'' lOO\ pollcn anJ1). tu' ~r:n ~C\J fltil ID t~c 
regmns and ha\C OUthned thC gencrJ.l \C~tl.HIOO f~:ltUft'~. 0('111(' of lhc:-m \\J~ t"mpk•y\"\1 10 t."'<Mlll'IR3ll(\fl \lotlh 
archacolog¡cal data to trace thc: ht~tor) of hah1t.1110n nnd ~cukmcnt and 10 <"lu\'"adat<' thC' J¡tlc'rcnt '''"1\lo t'f 
agncuhural cconomtes tn both the prehi)toric and hbh.'ri~al pcnod!\ (\."!frs. wt:n: '-'t'lk.·\:kd fn.,m 't'\('1 .11 Lalc.· t~n.J 
peal bogs ituated an dtffertnt \·c:gttation :ttructurcs and at \a.ntlW. altuu~.k~ m Oh .. kr t<' pTI.,l\ld~ i!l'lltxl n:tn\('k~ t''ll 

d1fferen1 lnndscape explounuons by mount;un populauon.s 
Palacoc.n\rironmcntal records are thc:n ~)n lh~lllxl m.l CúTil)\lreÜ 't'llh the re .. u)h ('lt' archJl."tll'-'gt..:.:tl DIII.J 

h1storical rc.scarches camcd out 10 the 3ft'J of 'itUd). \\htch .tlllm U') to hctttt und~und thc: nttn/cU\IIl"\IUTk"nt 

mternctions 111 d1ffercnt sttc typcs and for dtffcrent ~riod"- m the pa!-l. fram the ong1n lll th(' alpanc nM~''' 
populatmg up lo thc pres_ent. Reconstructed rh)thms of landscapc c'oluuon and \plüH.tll(lO '}"tc:m' ar~ fin:all) 
rclatcd to thc Holoccne chmatc -.·ariablc. 
Kcy \Vor ds: Human impact, Mountnin CC<b) tcms. lloh:•.:cnc:, l~lacorcolo~·)'. ;\rctuetdog). Southc-m Fr('nch 
Alps 

Gcnesis and evolution of the culturallandscapc in lta ly as uggc ·ted by 
Central Adrialic pollen diagrams (J>A LJCLAS projccl) 

Mercurl, A. M.; Accorsl, C. A. & Band lnl Mazzantl, M. 

Laboratory of Palynology nnd Palacobotany. Ocpartmcnt of thc MusL·um oí Paboohiology and Bot:lnic Gardcn, 
University of Modcna and Rcggio Em1l1:1 - www pal inopalcohot untmo.l t. 

The cultural landscape, that is the landscape more or lcss d'-·cp ly ~hapcU b) humJn 111fluc:ncr. 
charactcriscs most part of the tcrritory in haly, toda y. llu.· gcncsis of the culturallnndsrape hao:; roots that JXX!tahly 
anticípate thc Holocene due to the previous prcscncc of humans 111 thc lnnd. but c lear Mgns of it' on-.ct ha\C not. 
bccn rccogniscd in pollen diagr:1ms befa re thc carly stagcs of thc Holocene so f:1r 

The prcscnt papcr is a contnbullon to the Holoccne history of thc cultural land.)capc 111 ltaly u\mg thrt'c 
pollen diagrams oboained from Central Adriauc Sea eores, PAL94·8. PAL94-9 and RP!3 ·30. s;unpled hy the 
C R-IGM tcam of Bo logna. Pa lien invcstigauon was carri cd ou t insidc thc mulu-pro~y PALIC'LAS proJCCt 
(1994· 1996: co-ordinaoor Fmnk Oldfield: Lowe" al., 1996). I'AL94·8 corc. 500 cm long. was collecoeu ata ""ter 
dcpth of 150m and spans approx . the la>! 18.000 ycars and . PAL95-9, 680 cm long, was collec tcd ao l().lm dcpth 
and spnns approx. the las! 12,000 years. noc third core. RF95-30, 627 cm long, collecocd at 17m dcp!h. " an hogh 
resolution Ja le Holoccne corc spanning approx. the last 5500 ycars Chronology wns estabhshed hy rada oc.1 rbon 
dates. plus foraminifcra and stra ugraphic correlations 
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bt polk1l dl2~ , tbc !TWD nw m of th< d.:'clopm<nt of culturallan<hcapc 10 the arc.1 are th< 
ol 1) Cmll>r.~o. )u Ion< IIDd Olta, ,.hlcb' cd thc piW3J!C of theu paren! plan!> from "11d 10 culll,">.tcJ. 

2) <:cralia typcs (mainly .irma/Trlllnurr gr001p anJ 1/oTiÜum group~ "hKh l~llfied !he m.ning of c<rc:~J 
kt'aoon. ) 1IJ an!lullpOf<nlc mdic>t..n, J ) toui"'DO<l) plan!> After the full dc,clopmcnt of dec1duous f<n>t 

(1>5 , mau~ly dectdu Qurru1, pnOI' "' ,500 cal l"' ilP). a fi"t dccrca>c 10 the forest cur\c was 
~ to ancrcuc rn "dd anlhr'opotc:mc tnd.u.:at(lfS and prescncc ofcaeaUa poll~n . ~~w~n .500 and 

7 MI cal yn RP, and <:<lUid be bn~cJ 10 ncolith1c cullure; Thc pollen C\ldcncc 35 a "hole, ho"e'cr, 3150 

a-u enolmg "f chmatc hkuca~ o( Qurrrur. and m~rease of Bl'tuln) afler ca .100 cal )TS. BP After th1s 
P"flu.! Olta and Cwtanta tlttall)(' mure conunuO\U 1l1en. al\0 Juglam 1ncrc:a ed. and clear vegetation changes 
rdlc.:ll"Jl """""' al!J,·Il•< "'"re <kl<cU:d frum 3.600 .:al Y" BP, thc Bronzc Age, 10 RF93 -30 (Qidfield <1 al. 
2003J Thc pr~ltm to di>em.an¡le hull'WJ frum chmalc mflut:ncc as d1scussed to search for c lcrnentS helpmg to 
u:ndn t~cJ tu h v. thC' ~~ imporunt f.u:tor m thc: de,elopment of tbt cultural landscapc 

1..11\H, J J Al'CORSI, C A, BA,Ill'l MAZ7..A'ITI, M, BISHOP, A . FORI..ANl. L. , KAA RS '""der. S . 
MERUJRI. A M , RIVALE ' 0. ( , TORRI, P WATSON. C. 1996- Pollen straugraphy of sedimem 
scqut:nc: ) lrom c.:r2tcr lak.t:, (Lago Albano Jnd Lago d1 1'\emi) and thc Central Adnauc spJnnmg the interval 
fr n Chyg.:n io;oU'(lC Suge 2 to the pre,ent day Memoric dell'bututo Italiano di ldrobiologia -
lnl trru~ tlon2l Joun1lll or Linmology 55. 71-9h 

OUJHEUJ. f' ASI()U A . AC"CORSI C A. MERCI Rl , A M .. JUGG lN , S, LANGO 'E. L , ROLPH. T .. 
TRINCARIJI, F . WOLFF. G . GIBB .. Z .. VIGLIOTIL L.. FR IG ANI. M . VAN DER POST, K .. 
BRAN\H. N 2003 A h1gh resoluuon la te ltotocenc palacoen,tronmental record from the central Adnauc 
Sea Quntcrnary cience Ro·iews 22: 319-3.t2 

Vcgetalion and clima te hbtot·y of the Dcad Sea region during the last 10,000 years 

Lltt, T. 1¡ Neumann, F. 1
; SchOizel, C.2 & Hense, A.2 

11nsutute of l)aleon1ology. Univcrsity of Bonn. Nussa llee . 53 115 Bono, Germany. 
~Meteorolog•ca l lnMitu te. Univcrsity of Bonn, auf dem Hügel 20, 53 12 1 Bonn . Gcrmany. 

The Dcad Sea rcg10n is an exccllen1 location for 1he analysis of climatc, vcgelation. and set tlemenr 
h1:, tory m thc Ncar East Severa! plant-gcographica l temtories such as the Meditcrrancan. thc lrano-Turanian 
stcppe and the Saharo-Sindtan dc!sert Ycget::uion converge in lhis rcgion due to the stcep precipitation grad ient. In 
add1 t1 0n. the reg10n is pan o f 1hc so-ca llcd Fcrti le Crcscent, whcn: thc origi ns of agri cuh ure and the human impact 
extcnd back to a.bout 11 ,000 years ago. Wc discuss first rcsul lS of dclailcd palynological and paleoclimalological 
mvesugauons bascd on Jacustnnc scdimcnts of thc Dead Sea covcring the last 10.000 years. Characteristic featurcs 
of thc pollen scqucnce can be intcrp retcd as rcnect ing 1he human impact on lhe geo-biosphcre causcd by 
!>cttlcmenl acta vities since the Pre- Pouery Neolithic period. Based on botanical-climatological transfer fun c1ions. 
thc pa lynologacn. l proxy data o f thc Dead Sea profilc can also be t.rans ferrcd into clima1e parameters such as 
!.U mmer and winter tempcralure as we ll as precipitatiou. We use a ncwly developcd procedure , the pdf method 
(probability dcnsity functiou). for thc quantua ti ve pa lcoclimale recons1ruclion . Preliminary results indicatc that 
prccipitation is thc most 1mportant parametcr which shows rcmarkable flu cluations during thc last 10,000 ycars. 
TI1e r<:lmionship bctwccn c limate and seltlemcnt phases is di scussed as well. 

Thc role of man in shaping the cnvironment in central !tal y during the Holoccne 

Sadori, L. 

Dipanimen1o di Biologia Vegeta le. Univcrsit3 '·La Sapieuza" di Roma. 00 185 Roma (lta ly). 

In lhc Mediterrancan basin, in rcgions whcre man has been prcsent s ince the Palaeolithic agc, and 
whosc impact on the environmenl bccamc stronger and stronger through the mi llennia, thc diffi culty cxists of 
singling out thc changes induced by human populalions on ' 'egetalion. As Mediterranean ltaly is a scnsitive region 
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from J .:brn.snc pcnpa."'"tl\te .tnJ ID.I.D.~ 

- -di' ··pllll.U) approadl "' th< >I'Dd~ r ltS 
írom narur>l trcnJ. • e"' polkn anJ n :n :tw;: 
for "llidl !TWIY prou "'= alr<3J! pubb,!J<d 
~ >-l l. 

rru¡;ro-chaml31 re onJ 
The comp.aruon of púlkn anJ ~.:~oab JJta toill""-:at 1 t t 

~~re e'ents \\Cf"C frcquent and ol h1~ mtc:n~lt) 10 rc.·n ~ 'lllllh d<\"Ka..... :nbt J ~ C'Ut 

preceded b) sudden drops of arbore.tl con~.:cntrJtiOO. 1.1 \,; hD)! that 1~ ~lill\.1~ .. \L a m 
Fíre:s chara tenzed the late gb¡,;1al and 1he heg10ntng ,,f tbC' H(' ·ene \\ 1!.h h.igh dmah: 1 ' bttilit • nd 

• 

\\1th !>trong human tmpact . Betwecn 9 00 J.Dd -'000 '"JI ' J.N BP"' o ~nnu.tU\ Unuutn1 " ru n\.h di.1t...xn 
g)tlJa \\3 dep<blled. AP percentagc and ~.:on ntrau(ln :Jiu..- ... \\~ Hf) ht~h. ·"'1th Jc: tJIWU t ~ .mJ h« b 
altematel)" dommant and chJICoa6 Jht'k'bl ab~cnt In tlu~ pcnO\J onl) l\\ t~liJ tC'\1 ttrt '-l'kll'l at:n unportaot 
~hangcs in thc rore~t compo~1uon 1ntLor b1orn;u~ . atound 6~00 and -'~·oo '"al ) ,lf..., RP \H1(' I"W1J 1lk: 
tntcrfingering Of Ctim3lC and hum:tn tmpJd clh.-..:b 00 th( C:D\Inlnllll.'1l1 IUmcJ t'UI r.ut~o:ul.ul dt'.U Junn~ thc: 
Bron1e age pcriod. from about 4100 to about :!900 l'31. )tJ~ Bi> Al .U\""st.tnJ "\~()() c.tl ~C3f\ llP a ,uJd~..-n. \lfl~ 
c1 imate changc to drier condwon~ ~~ foum.l 10 lhc palien rtttlf"d \lorro\('t. no cv1t.l...:net: '-'r"'"'''" tir nukhc ... tht~ 
drama tic change of \Cgctauon. ThereJore. hum.1n am¡uc1 a .. n tn~cnn.g fa~tlY c;m he tuki.l 4.lUl hlt 1h1 ... htn r,c-n 
if human prcscncc 10 thc arca has been t..leta:tcd Uunng thc whuk llronrc ,.\}.'t pcm'ld. th<" hunun populauon' 
caused n strong tmpact only m 1wo penods ccntrcd art'und J600 ami J~OO ... 1 )<"3" BP "ht·n thc-\' ~ttlt\1 Jlon~ 
Lhe tale shore. cuhivating cereals ant..l it'gumc:.. cutung Ut."t':, lO buald paks. hea1. Ct.'k'l .tnd pn)(]u,:t• mct3h. and 
around 3400 cal years BP \\'hcn thc) cau::.cd an lm.: reoh~ m Cf\.'Kton 1 dang 10 the bq.;.mn1n~ o1 thc J~,.·fl\''"tloo ol 
lurbid ites in the wholc catchmcnt Fm!S plJ}l't.l :m un¡)()f1J.nl mlt: m mo.hf)IO~ the LlnJ ... t.·Jpc: JI~'' dunng thc 
Romnn and thc ~hddlc Age penods. a~ \\Cil as m thc l.bl cc!nlun<.':\. \\h1..·n a ~IHllli!, human pr~!>Urc on lh 
environmcnl \\-'US pomted out 

RAMRA1li , A. 1997. Lamimcne Seduncn1cn de~ Lago d1 Me.aano (l....J.uum. ltnhcn)- Lamnot:c...'logac und 
Rckonstruk tion von mwcltbcdmgungcn dcr letTt n J.¡ 000 Jahre. l "nh er it:it Potsdam. 115 pr 

RAMRATII. A .. SADORI, L., NEGE I)ANK. J F \\ 2000 Seduncnt> fn>m L.•go d1 \le1.1.1no. ccntr>l lt.tl) • 
record of La te Glacia VHolocene cltmauc vanaltOO'\ and :~nthropog n1C' tmpact Thc l1olocen(• 10\1 )- ~7-QS 

SADORI. L., G LRAUDI C.. PETITfl 1'. RAMRATII A 2004 HunMn 101pac1 31 l.3go d1 Mca.ano (ccntrall13l)l 
dunng the Bronze Age; a multidiscaphnar) :1pproach. Quatcrnor) lnteruutional 11 3/1 5· 17 

Similarities and d issimilarities, ynchronisms and diachronisms in thc lloloccnc 
vegetation history of the western 1\lcditcrrancan rcgion 

Pérez-Oblol, R. ' & Sadorl, L.' 

'Depanament de Bio logia An una l, de B10logia V~gctal i &ologia, llni\ersu:u Aul<)norna de 13nr elona. 
08 193 UellalcrrJ ( pain). 

2Diparumcmo di 8 10logia Vegeta le. Umvcrs•t! " 1...1 Sn pacnza" dt Roma. 00185 Roma (huly). 

In sorne continen tal and insular siiCS of the wcstem Metla1crranean b.1s-in urmng and c-.:ten~ a on of the 
Holocene vegcta llon and d imate dynamics seem 10 undergo lhe samc ¡>ath .. 'fll Stn~mg 1\imll.antics and 
synchronisms ha ve bccn found bc twccn Sicily and Balcaric island!>. Ncvenhcless, d1fft!ren1 5-ynchronous sccnanos 
werc proposcd from other South- Europcan, North-Afncan and ear·Eas tem pollcn rocord1i from thc 
Mcditcrrancan bas in . 

Vol. 14 (2004) 231 



t Xt/PC 

LJ&o di l'cr¡¡na ( ADORI ~001. AIJIJRI .1.. ARCI!>I, ~001) 1> lh< unl) natur:ll ml>nd !al< of S1cil) 
and f eosrapbiaJ k~aUOO ll ha a goo.l pol<nll>l snJ!Jil\11) lO the clurut< clwlg<s Ol the \l<dJtertanean 

111 
L; !K, buoral ·dlmcnl from ~llnotca. B>lc:anc •>land> (YLL " al, 1997) lu'< surular 

pccuhJ.ntJc:s Ba-h S1clly aod Baltanc 1 bnd$ h3\C diffcrcnt bio.:bmaU\. mflueo e~ 3nd ha'c bet.'ll u:ted lo 1llu tratt 

1he DWO trct\ds Of \("tlaUOD and cJinutc d)"tt3JT1JL 
J)unng. tht P tgl.h:aal , m .S1<:1I}. -..ct Ct)fhillwns o..;r.::urred for aboutlv.o rrullc.nnta 51ncc 9000 years BP 

'\1.-hcn tbc ma11mum arborcal h1Vlfti& el pan 100, wnh a \:ulmmaiJon at t~ ~UIT13ted age of 100 )eats BP. wa.s 
rcct•dtd Tbc ame pbcnumcnon tnok place m IJ,dc.:.anc hiJnd~ \lrherc. 3t ra 8000 )C:ars BP. the chmate fa,·oured 
the fc.matu.Kl of a mc.sophllou~ 'rtgtt..stson tn a land)Capc wh1ch ha:i no pr\..~t-day analogous. 'o evidence of thc 
and•ty en "of arooud 7Z00-6l«l0 )can lll' rccord<d al Lago d1 Pergusa" found al M morca On thc cootrary. m 
hotlt M dumane.t.n m su lar arca<;, Lhe m1ddk Hokx:cnc marh tmpona.nt chang('~ (at ca .WOO ) ears B P 1n Sicily 
itOd i1ppro-'trmtc:ly .uuund 4500-5000 )Cal> BP m Halcars) ~J~.hen thc APconcentrouons dechned in a few centun(j; 
.and nc,cr !.>l¡pulícantl)' rcx:O\crcd ln Stcily. unul about 2800 )Cars. BP the structure of thc "·eget.ation sho~ed sorne 
ch:mges. wuh dc'1duou' oals de&.:rca..-.mg and C\CCP'CCJl elcmen~ becommg relali\'Cl)' more imponant, thc mam 
•·egetauon clwlg< bcmg found 1n th< r<duced amorca! pl:mt blOm.lSS Then. bct"«n about 2800 and 2~00 years 
UP e ergrecn elcment bccame dorrunant ln thc::-.e centunc thc maxtmum cxparu1on of 0/~o was found and 
trnuprezW a' thc clear rffrct of the hult\if.n tmp<~ct on the lancbcapc:. ln the last two rnillennia C\'Crgreen nnd 
dL.-..:tt.Juous ~•cgc.:L1Uon typ« )hrMed \tmtlar lo'" frc:qucncit: In lht BJ!earic isl3nds. thc proccss was simi lar with 
dlfkrcnc~ 10 the vcgctauun compo~tuon The strong change of \'Cgetationallandscape is reflected 10 composiuoo 
anO \tructun:. re)ulung m a \cgewuon ad:!.pted to Medlte!rrilnean condmons. The change in ta'<a is complex and 
~roe derophylluu') tax.a :-.uch Olt•a hau pla)'cd an important role in the transformation of the landscape 
phy:-.1ngnomy from the mJd-HoiO<:cnc untllthe present da y. 

Ahhough human actrvlllCS ha ve remon .. 'tl most of tht Medlterranean vegetntion in the Balearic islands 
and Siclly. u ~ecll'U clear that thc anthroprc t:hangcs have been partially brought about bccau~c of an increase in 

drync)" 

SA IXlkl L. 2001 Holoccne climauc changc 1n centro! S1c1ly (lta ly). Terra Nustra 3: 181 -186. 
SADOR I L. & NARCISI, 13 2001. The post glacial record of environmental history from Lago di Pcrgusa (Siclly). 

'l11c lloloccnc 11(6) 655-671. 
YLL. E 1, I'EREZ-OHIOL. R., PANTALEON CANO. J. & RO RE. J 1\11 . 1997. Palynological evidence for 

('llmauc .hnnge and Human Acuvity During tht.:: Holoct::ne on M morca {Balearic lslands). Quaternary 
Rcscarch ~ : 339-347 

Ilolocene vegetal ion of the river Liz valley (Portugal) 

Dlnlz, F. 

Departamento de GcologJa, Centro de Geologta. Ca-Financiado pelo FEDER 
Ruada Escala Po litécnica, 58, 1250-102 Lisboa, Portugal. 

"rlli s paper prcscnts the results of palynological 5tudy of 2 borings drilled in alluvinl dcposits in the 
vallcy of thc rivcr Uz.. 54 is si tuated at Junqueira (Lat: 39" 52' 22" N: Long: ga 5 1' 30'' W; Allitude 6m; 7km 
mland) lbc scqucncc 111 S4 is madc up of black clay with plnnt remains (3.00-6.00m) and fine grey sand (6.00-
6 55m) Bonng S8 is locatcd a1 Galeota (l..at: 39" 53' 24" N; Long: 8° 54' 12" W: Alli tude 6m: Skm inlond). 1t 
;hows a vcry clayey black peal (0.90-4.95m) intcrcalated in very claycy sand (0·0.90m) on lOp and fine grcyish 
sand a11he base (4.95-6.25 m). 

Aspects such as general charactcristics of the palioonora idcntificd and present day vegetation were 
prcviously exposed (Dini¿, 1995). In this paper will be presented the evolution of the landscape conceming the 
palien tones established. 

g..¡_ Pour rones ha ve been taken into considcration: J 1 (3 .. 00- 1 .. 90 m) regional v~getat.ion is made up of 
woodland essentially cornprised of Quercus and Pilws; the Alnus woodl:utd might be riparian vegetation along 
with sorne Salix or part of the regional vegctation: Ericaccac are, in part, related to local peat-bog but can also 
constitute 3 shrubby substrata of woods a long wi th Cístaceae, Poaceae and 01hcr herbaceous taxa. Local vegetation 
rnade up of Cypcraccae. lsoeres, Typha and Polypodiaceae, a ll with low values: AmarJ.nthaccae-Chcnopodiaceae 
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DINIZ, F .. SERRANO, M & TAI30RDA. R. 1 '195 1-loloc:cne polleo d1agrums of Centml W<>l l">rtug•l 1'> 
Coogresso Nacional de Gcologm. Mus. Lob.l\lin. G<Ol.,lllcro. n ·~. Pono. pp 73-17 

MATEUS, J . E. 19 9. Lagoa Tmvcssa a Holocenc polleo d•agram from th >OOth·\\CSI coa 1 of Ponugal Rt\ . de 
llinlogio. Usboa- Rio de Jnnwo. 14, pp 17-94 

BRAUN-BLA 'QUET. J .. PINTO da SILVA. A R & ROZEIRA. A. 19 6. Rosultats d d<u< C\curs1ons 
geobotaniqucs a travcrs le Portugal scptcnmona.l ~~ lTKl)Cn~ ll chcn:uc.-. a (, uillc~ citt.luque., lQrun·mn 
ucl'idtmtal~) et chen3ies 3 fcuillcs pcrst~tlntcs (Quut'ion F(lgm~ar) .1u l)ortugal Agrononúa Lu~it.!inira. 
Alcob:l~a XVII. 111. PI' 167-234 

CU 1-JA-R IB EIRO, J. P. 1992. O Paleolítico do Val< do R10 Uz. Rev. Fa c. tetra•. 1 hstória , l'o<to, 11 ,én<, 1. ' 
MATEUS, J. E. 1989. Lagoa Tta\'Cssa: a lloloccne pollen d1agram fmm lhe south wost coa..<t of Portugal Re• . de 

BiulO¡}ia. Lisboa- Rio de Janci ro. 14, pp 1 7-9~ 

MOREIRA, J. C. B. 1992. Contnbui,ao parn o conhccuncnto das turfas Ocorrénc1a de turras cm Ponugol ;ua 
caracteri?a(:ilo. Bol. Minas. Usboa. 29, 1 Jan./Mar pp 3-26 

RODR IGUEZ, F. B 1978. El tap1z vegetal de la Península Ibérica Ed. 11. lllume Modrid pp. ~23 

Late Pleistocene environmenta l and vcgctational changcs on Lcsvos ls lund, Grccce 

Vaslllkl , M. 

Quatemary Pa laeoenvironments Group, Dcpanment ofGcography, Univen; rty ofCarnbndge. 
Downing Site, CB2 3EN, England. 

A 40.2 m composite scquencc of two adJaccnt scdimcnt cores, from Megall Ltnuu on Les vos lsland, 
Grcecc, is prcscntcd. In total, six tephro layers have beco ident1fied. Thc chronolog¡cal framcwork of thc scqucnce 
is based on teph.rochronology and severa! AMS dates and conventiona l rndiocarbon bulk dmes. The sequcncc 
covers the intervals broadly equivalen! to Marine lsotope Stagc [MIS) 3 and pa.r1 of MIS 2 and 4, malmg 11 thc 
ftrst record from any island of the Meditcrranean Sea that covcrs most of thc last Pltniglacial. l11é pollcn record 
shows a series o f high frequcncy vegctationa l changcs mamly bctwecn Pimu (and toa l~scr cxtcnt Qutrt'UY nnd 
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Jtml{H•• ) aDd 1100 artx.<ul tLU S!q>pr ' uoo tnt<np<'!'5C<l ,.,lb pcnods of f<nst->l<PP" suggc<ung lb< 
rn:o.:c of a S<n o(< sm:¡uc osclllati<CL dunng lb< ~~ g!a.~>l pcnod 1ñc •·egeuuoo>l and en.,ronmcnul 

Clbscncd oo l.J:s lsbnd are a ~ w chan es pnmanl) 10 \\atc:r 3Vl.lbbJbt)' and to 3 sa.-ood.Jry 
ex t kmpelllure Prtcsp~uuoo lo:•els osallmd r"'ulting 10 pha>o:< ol h•gh la le lc•cb and <xpamoon of arborcal 
pópllbliOO • at onc: enJ of lb< ;pec:tnun. and low bkt beis and contracrson of arboreal populauons. at thc Olher 

end ll.uus¡ thc fomiCJ, uce co•·er ""'' n<vcr mpk:te, "bol< dunng lb< latter !be n:cord sug¡;csb lbat m:sll 
popul:u H of lrt:a m.Jn.l~ to SUf\1\'(> lR r.a .. our .. blc: loc.:aUOO> on thc: isJand Dunog thc Earl}' Plenlg.lal·lal 
C:bcnopudiMac and ugu~Oonc "<PI"' •e~co~uon d<>mmated !be Llnd,eape. llus onterval os thc most trcelcs 
phasc of lhC' rccurd ;u1d u cu r:..uernel) and and 'olc.J condJúOil.S. Thc tra.ns1UOO from ~11S 4 ro MI 3 1s clearl) 
nurltd by thc- r .. pnl eJ. pan JOft ol arbore.tl populauons Sttppe totcnab dunog \.liS 3 are dorrunated by Arumüia 
and ( 'hcnopodt3crae !1-UUe<-.llng les~ md and cokl cond•Uoru Lhan dunng \1l'i 4 Medn.err.mean Lhermophilou 
Ll:toa, IUCh J 0/ra. and Qurn ut c:\·ctgrccn an.: ma.anly prc">Cnt at the fi~t pan of ~IS 3. A general trend towards 
tkcrca\c:d ;ubt.wc.al popuJ-.moo.¡ dunng Lhe ~L"'tld pan o( the \tiddle Plemglacial ts obsen.-ed_ During the arboreal 
opausu.Jns no Uo..t:cssaon h apparcnt. prohably due to the raptdity of the evcm~ Comparisoos Y.llh otht-r 
csl..ahh hcd r«urd • uc:h a\ h m l...:ajZu Gr.1ndr: d1 \1onu.:chio, ~D95-20.$J from thc Ponuguese margan and 
Circcnland rcc corcs. are made, and thc pos~1bílil!t' th.tt lhe obsencd OuclUauons are 3 response to the millennial 
}Cale chnuuc: \-ariabaltty of Lhc, 'orth Atlanuc ~~ uggcstcd 

A cross-compari~on of in~ect and pollen data of the last 13 ka in the French Pyrénées 

Ponel , P.; Andrleu-Ponel, V.; Rellle, M. & Gulter, F. 

IMEI' (UMR CNRS 6116), Europ61c Méditcrr•nécn de I"Arbois. l'avtllon Vollcmiu, 
Bl' 80. F-13545 Ao<-cn-l'rovcncc ccdex 1).1 (Francc). 

An mtcgmted m~tect-pollen analysi~ was carried out on the Lateglaciai-Holocenc sequence of La 
Kc:su:mque (1620 m). The 4 an profile was dividt!d 1nto 77 samples, each of them was subsamplcd for polleo 
anuly~ís and cross:-ched. 322 msect taxa and 7 ordcrs were identified. Unlikc polleo data which mdicates a 
pumcrr Pmus forcst at the onsct of the Holoccnc ( 10-9 ka), the abundance of cold·adapt.ed insect species suggests 
thnt no forcst cover was present Tmax werc probably below I0°C. High Pbws pollen pcrcemages shou ld be 
attnhULed 10 extr.t local appon, howe"er sorne scarce occurrences of Pimu stomata suggest that isolated lfees were 
poss1bly present on thc sunny slopes. At thc onsel of the Holocene, the disappcarance of cold-adaptcd specics of 
Coleoptera is dramatic . 'fbis t\•ent IS synchronous wi th a sharp peak of Drusus discolor that livcs toda y in cold and 
rap1d )trcanl!i of mountnneous rcgions. ln h1s turn th1s taxa dtsappears quickly. suggcsting a rapid cvolution of thc 
environmcnt mduccd by thc Holocene warmang. ·n¡¡_s warming is followcd by a long pcriod (from 9000 to 4700 
BP) chnracteti-GCd by regular occurrences of arboreal Coleoptera The prcsencc of deciduous and coniferous trees 
111 palien assemblages tndicatc that the si te of Ll Restan que was possibly situated in an ecot.one 1.one. Surprisingly 
fcw forcst·dcpcndcnt ground Colcoptcrn wcrc idcntificd , this suggests that the forest covcr was light. High 
temperatures are rna.rkcd by scvcraltaxa including lhc tree dcpcndent ant Dolit"lwderus quadripwrctatus. Duriog 
thc Subboreal (4700-2700 llP) thc human impact on thc forcst covcr is suggcstcd by a dccrcasc in conifer 
dependen! Colcoptera, thc rcappearnnce of open environ ment Colcoptera anda peak of CnmponniiiS, depcndent on 
dcad wood. At Lhc samc time the Fagus forest bccome es tablishcd nearby as rccorded in thc pollcn diagramme and 
also attcstcd by the weevil Rhy11chaemojagi cxclusivcly dependen! on becch. Orol;itü· cyw1ea that fccds on Viola 
in thc undcrwood suggests that a truc forcst environ ment prevailcd thcn. lñc Restanque sitc was obviously located 
at tha1 time at the limit between a ruined pine forest andan expanding bcech forest. Atthe last recorded stage the 
arboreal cover is cradicated to the bencfi t of a heath land with Ericaceae community as provcd by the 
oligophngous wcevil Micre/us ericae. 
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•ere drougbts nd human lmp el!. durino lh th \1\\ P·l.I \ int n 1 in a .nú-arid 
~lediterranean emironmcnl: lhe muhi-pro\') record or \n:hidona llll..l 

(:\lál ga .• ~painl 

Riera, S.'; Luque, J. A.': Julia. R.' & Lopez-5aez, J. A.' 

1Depanmcnt of PreblStCX). An 1 nt Jlt tory and Arh.l <-!\ L \Chl'' oí B.u~o: .&. n.:_ R.ll\· 
, :ln~Uule of Eanh ~ien~t"'~- Jaume Alrt'k:;..;_ C~·IC' .. () Ó:s B.u .. don.t. S 
LaboratOI) of .-\n.~hat'Obotan>, lnsutut~ uf lb'h-ll). 1.., k ... ~ 1~ \t.a..L 

LagunJ Grand~ of An:hJdOila 1 )(t~:atN m lhc rnJ\101. l.l( \t.JlJga ~And3lu~ S .S .un ID 
ranges ( 00 m a s.l.). Clunatc ís har:tctcnted t'l) .. erru-.mJ O\c..-JI1crT3n .an retunc 

•• pliD 

The lake t_s_ carbonated. located on gyr .. um donunatN 'u~tntum '' \.amum \\.tlt"t dt-rlh .le\ ..-~ ~m 
Thc Jale is mononu Uc \\llh a Wllt'f strauficallon from ~tlr.:h to.: ept mhtt Thc LlLc b.l ... J n h,phk .. Jh.hrncnt 

>cea >nd 11 os matnl) fed b)· underpound spnn;:. 
A sedJment cett 237 cm lhtcl.. \\35 .:ollcrtal m thc dt."CJ'"f n'Wlc of tbe l.afUnJ GranJ<: o{, n:h1J\ n.l, 

v.tlh the tum 10 reconstru 1 lhr pale-otn,uonmt'nl31 ch3n~t:. \1ulu-pn>") l.nAlpo \\ r<> ~vnñi ,lUt JTo\lt' 
analyzed v.ere: htho~gy. maneralogtcal omposuaon. \\JU'f and Total arbc.'IO c:ootcnt. TtltJI '\atn~cn l.llltrot, 
ostracod content. m1 rocharcool panac1 . polleo :md non~polltn m¡¡;rof~~d.s Our ;um """ - hl hkntth rth.a~l 
human indtcato" ilnd to d 1pher hunun v naiUr.tl signal as a au .. c of em tronllknt.tl -.:h..ln~c: an "-'ma-anJ 
regtoos 

ChrooologJcaJ model was bu lit usmg radiocarhon date~ ::md htstoncJI d.Jta o( bnd u v. nh J .. twng 
corrclauon wlth changes in the polleo record 

Lllhology and sedimcntological pro\JC'~ shaw two mam ch:mgc~ 3t 19:! ~m d(pth tchJ.ng"(' hl.ll11 
lam1nnled 10 nodular fac1es) nnd at 105 cm depth ( hangc from nodul;u to nlol) ·1'c (,, ·•es) 

The lithologicnl and sedimentologtcal mtcnals are 
a) bctwccn 237·192 cm depth: lammatcd far1 s com~ed h) d.Jrl.. and lighr lammac 
b) bctwccn 192· 110 cm dcpth: nodular facies composcd by gypsum. Tht~ intcr-v-al is con,tuuttd b) núdul~!t 

showing 0.5-3 cm m diamctcr. 
e) bctv.ccn 110·107 m depth gyp um lc,·C'I Th•s ~edmlc:nto1ogJcal lc'cl U detectctl m allthc ('~uncnt 

cores collectcd m the Lake Art'htdona. rcnC't'ttng thc t\istcnce of an 1mponant ''ater-le'cl drop 
d) betwecn 107-105 cm depth· level composed b) a h1gh conccntrnllOfl of Cnrf'\ ~et·th 1'hr ~~.h l!l'' 3 

radiocarbon date (AMS) of 16-15 AD (613C = -27 9 'h) 
e) between 105-0 cm depth: facies composed by massive gmy silt 

Scdimentotogical data allowed us to idcnufy an episode of low wntcr lncl at 107 cm dcpth. datcd al 
1650 calAD. This dcchne in water lc'cl could be attnbuted toa pcnod of ·cvcre drought dunng thc LlA \1ultt 
proxy data allowcd us to estabhsh Lbe llmnologJcal and bJollc response to the dry c\Cnt and, con~cqucntl)-. to 
tdentify climate ind1cators in thc sequcnce. L.1nd use changcs a n human response to dry ep1sode ha'"e lx"tn also 
documcntcd. 

Thc development of tl1e Mediterranean landscape of the Southern Levnnl 

Fall , P. L. 1 & Falconer, S . E2 

IDepanment ofGeography. Arizona State Univcrsity. Tcmpe. Arizona 85287 (USA). 
2Depanment of Anthropology. Arizona Statc Univcrsity. Tempe. Arilona 85287 (USA) 

. As part of Lhc joint LaTrobe Univer uy (Mclboumc)IAnzona Statc Unhersuy (USA) pro¡ect to 
mve.t¡tlgate t.he archacology and paleoenvironmcnts of the ancicnt Dead Sea. eight scdunent cores wcre collectcd 
from the nonhwestern surface of the Usan Pcninsula (ca. -404 m below sea leve!) dunng wuttcr 2000. Anai))C) 
by Accclcrator Mass Spectromcter (AMS) of dctrital plant fragmcnts. varve counts, ouc and 0110 ISOtopes, and 
pollcn provide inferences regarding the past environments of the Dcad Sea. Wc compare thc palcocnvirunmcntal 
conditions during three key junctures in the cultural developmcnt of the Southern l.c:vant· (1) the La)t Glacanl 
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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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