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Thc land!.cai>C' ge~a tio n during thc Lppcr l'lcistoccnc in thc 
Uenzú sheller si te (Ceuta) 

Ruiz Zapata, M. 8 1
; Gil Garcla, M. J .'; Ramos Muñoz, J .'; Bernal Casasole, D' & Castaneda, V.' 

, lkp.uuncnl of Gco ftt!)' Lna,cr~ll) of Ako~lá :!8)!71 Alcalá de Henares (~IJdndJ ( 'pam). 
"' lkpall:tiTh:nt Jl¡,ton.t , (jcograhJ Jnt.l Ftln,ofCa t~acuhy 01 Flii.))Ofia )' LctrJ Um\e~ldJd de: Cadt/. 

:\vdJ Uo:tor (,ómt:J lila Vn 1100:1 · C.adt/ Spam 

' lñC" polh..·n data ol BcruU ~hchcr (Ccuta}. 1) plt."\cntc:d 1l1c :.1h.: 1s loc:Hcd lo 200m of thc coo~t and 60 
m 'nm, m the Y.Cllol ul C'cuta ·m,, \paa. ArLo of GtbrJitJr or Réuco· Rifeno, \\ith r\tl:1nt1c nnd ~ l cduerra.nean 
l"harJt:h;lt~IK. 1') hmllcd b)· 1hc RIIL ;md thc Uctu.:as mountatn:. rang~.:.:. {arroumlthc Albor.in st~a). TI1e sheltcr ts 
dc\Clopcd m dolornuc: forrrutwn of thc Trias.ic aBe, of the l 'nidad Ucni Mcs;Jia . 

Ltlo!Og) potnt of v¡cw. thc 10 lcvcb u.Jcnuficd 111 thc filler ofthc shcllcr. to define th.rcc scqucnccs that 
t:<HTc:o,ponJ lt) c.ucc.::C)\Í\C M>hnUJm)n laundries nsc;oc.:¡atcd to coltl and humid eh mate~ nntl bound cspeleotcmas to 

\lrtltnl~.: r mum..:llti. On thc uthcr hand. 111 thc rma M:\CII lcvds, ncxt to Lhl' CXIS it:ncc of boncy fragmcnts and thc 
lllh1c indu!\try of \ttOlX)-3 ( Mu~¡t.erienc;e}. ·n,c ht lu induc.try. att~ ts thc. hum.:m occupauon. 1l1c sequen ce is e lose 
by bl(.)(l..'\ "-llh !!. tJ IJt:U tu.: mantlc 

Vegcmuon po1n1 or \'ICW, on h;nc bccn •denufied a tot ~ll or .n taxa. of whic h 9 corrcspond 10 arborea l 
taxa. 5 lo ~hurb amJ thc reMare thc hcrhaccou!'l :10d :tquatic plants. Thcm di!'ltribuuon defines a relativcly opcn and 
holt'IO!!cneouc; landscapc. consututcd b) CedrtH and (JIIt'fCtt\ t)'pe cvergrccn, Enc.1ccac and Juni¡>eruf, ncxt toa 
varicd hcrhaceous rctmue; always insidc the ml!dltcrrn.nean environmcn1. 

Along thc scqucncc !he V.h.lCSprcad dcsccn t or thc rorc~t lll3!.5. thc :,ub~t llUIIOII o f Ericaccac for 
Junipf'flll and thc progrcssive )OSS of botanic d iHr!!.Íl) ant.l of the r.Ue of humidll)'. is dCICCtcd . 

On the Other hand, is \cr1 licd a corrciJIIon. bct\\CCn the polinics LOncs a nd thc ~cdnnc!n tary cyclcs. and 
Jl\o ll 1s Ob)cn·cd like a long thc samc ones thcy are acccntuatcd thc loss or divcrsity and of humidity. This cou ld 
he mtcrpretcd hlo.e a gcncrallcndcncy 10\\ :lrd somc dricr condl llOns. 

Oomcslic tires and vegeta l ion a long Mousterian and Early Upper Palacolithic 
occupations (60-30 KA. Bl') in Cantabria n, Northern Spa in 

Uzquiano, P.1
•

2 

1 Dpto. PrchistOri:J e H• Anugu:J , F:~c tlltad de Gcogr:~fía e His10rin, U.N.E.I) . 
Cl Senda del Rey sin. 28040- Madrid. 

::. Labomtorio de ArqUt.:obotánica, Dpto. <.k Prehistoria. Instituto de His toria. C .S .J. C. 
Cl Duq ue de Mt.'d lnacc li, 6, 28014- M adnd. E-mai l: cchu 118@ct:h .esic.cl\. 

Charcoal analyscs from severa! sitcs loca ted in Northcrn Spain ha ve yieldcd nori s lic data conccming 
thc fuclwood cmployed by hunmns in do mcsti c fires dcvcloppcd a long thei r Mo uste rian and Ea rly ppcr 
P;:1lacohthic occupations. Chronology spans from 70-60 to 30 Ka . BP. 

Hctuta . Pinu and Sorbus have bccn thc main taxa cmploycd in rhcsc tires fo llowcd by a grcat diversity 
o f ~hrubs ll ippo phac rha mnoidcs. Lcg uminosae. Arbutus unt.·do. Prunus spp .. Erica sp . arnong o thcrs. Thc way in 
wh ich thcsc taxa ap pcar dcpend o n thc diffcrcn t gcographica l possuion o f s i1 cs. 

522 Polen 

Bolocene • egetation hbtor) and pii l.l< ·m ln)llnknlo~l lontlatiun_, un 
the tempera! \l lantic coa;.t of \ f1!cntino~ 

Fontana S. L. 

' .... 16. ,¡ • ; 3á l 

Hol<:k'ttne \t};I!Ullun h1~h'W) and pabc n tru 1 ""' d~tJ sr~ an ~ 11 t 
Buenos AlfO Provma~. ArgenunJ LJ Olb 1 and L3~ n.t"'" \.1uH l•f'2DJc ~~Junmt 
pollen. calcar~!> ffill·rofo'!'o;o,l) (CJ:::,tr.h .. "'tlJ!i :mJ illflnlln&fcr, · ;anJ nu .... n, r m:un t .nh 
OO!Iportsl. Supp1emmtar) inform:moo h piO\IJt-"1..1 h~ "-C'dlmcnh"~lct ·~·atlnOlh 1 \loJaa urf.¡,, ~ 
u~ lO b 1\l 111 thc 10lc..-rprcwuon of lht rl. 11 nx )((,) l-1 Oll.a 1 "CI.JUrn~t· ,,:0\t'h thc f".Th..1i.l \)()( ., 
The nucrofaunn rt.--cmered IS char3..:tc-n~u-.: of J .. h.IIIll\4 ln:IT).":tn;ll tn.1.JI0~<11\If('tlm<ttl u~h .a~"' t.al b~""-111 1 
m1crofos~lb mt.hcJtc a manne onncctton ~1\\t.:rn 7~50 .Utd -\00 .11 HP l'l.lnt IIU fl\ um;11m. anJ p 11...11 
anal) si!. rndiCJIC an e~tenMoo of the \\,tltr l'-lx.l} ahcr 77\.U \.:ti HP lb..: f'..:~kn rl'\.·••ll fl"\ h th~· J , "'f'll'\(nt •l 
a lulloph)Ul' plant commumt) m n \'OO,tal en\lfclfllncnt Thc: \t.''llim,nt rt'4.:ucJ 1h\lll l.,gun;a ód \.au .. \: <1r.m .. k 
compnses the lrbt 3000 )ta.fS ~11Cfllffuslls :md m:.~ro rem.un' 1n~.h..:<tt~o: thon 1~ l.Jl..c h•,ICC) llt u 1th a 
tcmpor.uy brackash·wJter phasc. 11u, ,., follm~oñJ b) mva \tat'llc- conilltmn' f\c-t..,.,l :-n !•1-lll-'XK.J ~ :.~1 Ul' l\lh\1 ,,1 
\\:tter le\ el nuctUJIIOil3. occu.r JfU:r 900 cal nr. \\llh hl!!h lr\~h:r lcH:h hcl\\t."\:11 b60-.:: o ~":S.l IH' lllc upr-,·rn:khl 

samplcs of thc sequ~ncc sholr\ '1m1l:tr cc.mdJUtlfh to pr\:~\:nl J.t~ l'olkn ,~,u.t andi .. ;~tC" .1 rrbteHI ,tJt'll~ 
\"Cget~n~on com¡lOSIIIOn once th~ IJlc \\J.S form~-d p\,llcn :t\'-t·mt'\l.t!-'<"' r..:!lt,·t th~ rn.· .. ~·nl l\'~h"lfl ! P·'" l.auJ 
vegdauon wnh taxa char:Jctensuc of thc \UITC)Undm~ dune (tttllrnumtH llunun .. t'ukm~·tH v. llhJJ\ h'\J tn lht 
pollcn spectr:t by thl' prc~cnce of antmc.luccd 1.1 ~a 1n th uppcrrl"kht ~mpk 

Poster se sion h3 

EYOLUTJO OF T HE LANDS APEA . D L1 1:\TE 1, TIIE 
MEDITERRANEAN ECO YSTEM 

Vcgct.a tion history and impact of mctallurgica l acth itics on 1\\onl Lo1erc 
(Frcnch Massif Cent ra l) according to pollen and geochcmical anal)~¡., 

Pu lido, M.1
; Lavoie, M. 1

; Baron, 5 .2 ; De Beaulleu, J. L. 1
; Ploquln , A..1 & Carlgnan, J .2 

1 IM EP-C RS-Un iVCrs llé d' Aix-Marseil le 111. r .. uht"• ~illlll Jérómc. C:OI\C ...¡) 1 ll .t111 MJT'l'llh: '"'"~k\ .,u 
2CRPG C'!R Va ndocu\Tc k~· JO~) 

In thc Massi f Cen tra l (Francc) 'evcral pullcn :o, IUdiC ha ve hc:en l.:()tHhiCt~.:d dUIItlf thc: Lht d~Jlk~ 
1l1csc stud!Cs ha ve rcconstructcd thc main frat urcs or thc \l!gct;Juon ;md e h mate hl\101) \llllT tht lot\t ¡:l;h:I:Hmn 
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They tu"' powttd outllut ÍOf llla>t 9000 ¡nn. the ua ha> ~<., <tlDOnoou 1~ for<>tcd. tl"t uf oll 
"'th ptnc for u 11>ea ,.uh , and liiUIIy I01Jh bea:b ( csts arwnJ 4'00 lll' 

In lhe e:uem (Wt \tool l..m re 3botn Sh IC!W sbg He; tu e hcco flXJDJ. h..--atcd a l an 3IULude 
bcl-...cea 1"'6íJ and 1 "UJ mana 7lrW Zd!c Tbcsc' 1~ mdung .. uo 2rc al ll b:.o.teJ n ·.u pc.uland-.. 3llo\\ang thc 
opponunlf) ltJ tudy thc :onk(JU o p.t t11f..:Wilurg~'";~~ 3..-:U\"rtt~, oo th.: forñl d)n::tmJ~\ ill a fine temponJ 
K k u Jng pakubotani 1 ff'C)Ikn. pbnt-maC"Tof. ,,[.,J and l' :".:ht.·m, ... al lk:LdJ aodtGll<.'lr.i. Tha~ Ol(t.allwp.:.al 
a...11nua md~ Kd bige qtw'!lltl!.: CIJ ~'OOd for comhu'tion, an p:m~~.:ubr ~h. J U'c!l:! '\ptt:a~ ::tlrno\1 al:h.~t 
rrnm lbc aiUiudmal rao ._b('tC lc.: J mclung 1t~,. \lliC foond In pc:,Jkn tb.JgrJ.nb hunl.ln zmpa<.:b lil' g~nt.'1"311) 
as< ocutcJ v.uh ngr pa 1 al Jdt\IIJc Jn -'1oot l.o/.crc, 1t 1., hypulh _ cd that meullurgKJI JCttvltie-. llbo piJ} 11 
SJg.runc.lDI rule ()llthc lout! tc:rm \c~cbUun d)namJC ·nu!lo h \loh) a plurú.h~caphnili) rc!!-Carch acti'-lln .. ~ v.crt thus 
m ed 111 p~ner l11p "'''h ..an .. h..u.:olof! !<., geochcnu'b dnd gL·omorpholdg~-oL' 

Pvlkn .1nJ gC'C)I.:ht·mh...,l osn<.tl) :oc:s flf lhc r\Jr~~ ~tortü peallauú ( 1400 m) ~h0\1. lha l pJ.!ol l mctallurgical 
a 11\IIIC\ h.n"C" lu:d uong and ,¡gnif¡\..mt c:tft,.;h un 1hc \cgctatmn or \tont Loá:rc. T\\.0 mlJOr pemxls of 
Jcl 11 tall 11 haH." o~o:~.:urrcú c.Junng thc l~t:!:OOO ~car... thc fin.t onc: \\.U chJ.t3clt.·ri~ed b)· :s decrease in bct."<"h and 
tm'-h. 'llu pHtc)l.( l'i hni-00 to md . .:tllurgu.:al ;.u;tl\ltlc\, Jnd occUITl'"<l dunng.lh~ Anttc rx;nod The sf"\:ond episode 
hllppcn..:ú rnon:- rcccnll~ during tbl" \icJic"·al pc:riod lcac.hng lo tltl" compleh.: di~Jppearnncc of becch and ook in the 
ar~.: .. ~hcrc k.ttl :-.nk'ltlll¿.! ")iiC!) are locatcó 

E\u.lt:nce' o{ mming a~:tiYlllt.~ from thc Anuc pc:riod was unexpected for 1hi~ rcgion becnuse a ll 
an.:hoscolc)gicJIIcmn~mh are uf \t c.xhc\JI Jgc 

pper Wiirm and Early Jloloccnc in !he mountains of . W Iberia: 
biostratigraphy, ch ronology and trce colonization 

Muñoz Sobrino, C.'; Ramil Rego, P.' & Gómez·Orellana, L2 

1 r>c pt Bio loxra Vcxetal e Ciencias do Solo, ra ultade de Ciencias. Universidade ele Vigo. 
Campus d<· ~l arcosende s/n. E·36200 Vigo, Spain. 

! Laboraton o <.lt.: Botán ica & l31ogcogrJfía IXpt. Botán ica, E. P.S., Uni vcrsidadc de Santiago de Compos tela, 
Campus Unive.rsi lano sln. E-27002 Lugo. Spain. 

l"'Jiacocnviromm:nta l rt!constructions performed during 1hc last decadc confínncd that the principal 
clrnMtic changes occumng a long thc Plc i ~ tocenc/Hoi<x·ene transition •• ffcctcd the wholc of Europc. Jlowevcr ea rl y 
n.ll c; mpt ~ 10 cva lu nh! thcse changcs in SW Europe ha ve bccn problcmat ic. Thc maja r difliculti cs arisc for in tcgralc 
daw frorn t.lis l:lnt or di ss rmilar region.s , due 10 Lhc t.r::ln.sg.rcss ional charactcr of the globa l changes. the anomalics in 
••e pro<.l uction durin g, sorne pcri cxls and thc ambiguous uses of bio1 .. ones and chronozoncs. In the case of Iberia 
some kcy scquences might be also a ff~o:cted by prob lc:n~ of dating anc.t taphonomy (pos t-dcpositional processcs), 
bccause :1 c riti ca ! aU itude towards 1•C dnres nnd prccau tions aga inst rescrvoir c ffects are a lways rcquircd. 

cvcrthdcss. 11 sccms likc ly lhal in sorne rc lative ly low-altiludc p:m s of NW Iberi a post-glacia l sed imentation 
commcnced cons idcrably carlicr than 18.000 O.P. On Lhc o Lhcr hand , in a wide and dissimilar rcgion as NW 
Iberia , compa r:1blc pollcn st.rat igraphics rccorded in diffcrent si tcs might not be ncc.cssari ly synchronic. Severa! 
faclors (altitudc. lmitudc, oricntnt ion. di stancc from the sea. rain shadow, etc ) could explain why thesc sitcs ha ve 
diffcrcnt scnsiti vities in rclation lO global changes. and a lso why thc charactcristi c composi tion of synchronous 
pollcn zones can be dilfc1en 1 for each ~ ite (MUÑOZ SOBR INO ct al.. in prcss). 

Herc wc p1·oposc a new appro..'lch to thc problcm. which not di rectly dc..:pcnds on the avai lablc 
rad íoc;1rbon chronologies. lt i.'i bascd on thc acccptance that thc main c limattc revcrsals affcc ti ng NW Iberia du ri ng 
thc LatC·Ü iaciai/Early lloloccnc sha uld be equi valen! to those scen in other independcnt and we ll -datcd c lima tic 
rccords from comparab le ar~;as. Grccnland ice corcs may be our l.>c st oplion 10 c..:ontrast. givcn that thcy archived 
for 1housands o ( years lhc maja r c limali c variations affccting the Nonh Allantic (WALKER et aL. 1999). Wc 
arguc thal a cons istcnt corrclation bctwcen pollen zoncs in NW !he ri a migh1 previously req uire bcing nble to 
identífy 1he signa ls of thc most imporlan t Grecnland Events in cach diagram. Severa! wcll-dated po llcn sequences 
from mass ifs siluatcd from Serrn do Gen3s (Norlh Ponuga l) to Scrra do Xi s.tf'JI (Cantabrian Coasta l Mountains). a l! 
of 1hcm placcd near the curren! Eurosiberian-Mediterra. nean bordcr. are uscd 10 identify the main climat ic signa ls 
in cadr sitc: ;md subscqucntly. a corretat ion between thc palien spectra from all 1hcse localilies is proposed. 
Following thi s mcthodology. thc Oldcsl Dryas, Youngcr Dryas and GH-8.2 evcnt rt: sult as Lhe ma in climat ic 
reversa! <; nffccting W Iberia a long thc analysecl pcri ocl. Othcr minar oscilla1ions. li ke the Oldcr Dryas or thc G H-
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nonh"~"t lbl'nJ dunag thc Ll't ~lt.:ul-tnrer_u'-... al tnr. 1 

1-:!1 

,\ tl' '\OZ SOBRI O (' RA \ tiL·REc.() 1' liÚ\IE7.( Rf -~'\ \ 
Sanalma are-a , '\"\\ 1'""-"nll "me~ the t'nJ ~ll tht" Ptt 1 t."'· .~,.. ra .. 
ot l\1.0 n~" pollc:n s I.{Uen~.· 'q!t'tation lli...-tory aud \ rrh.h-uh1•t.1ll \ 

\\ -\Lf..ER ~~ C J. llJORC'f.. S LO\\ E J J Cl\ ''AR L C. JOit'\. t'. 
B. & 1'\11.\ IATE Gtoop t l'l99l l••ll"l'" · •<nts tn th< t•HII' k 
Pkt:!<otoccne Quaternal") ·dtnce Re\i ~ 1 II·P 11 ">ll 

{,¡.: 1 1\<llliARlli 
1 tr>r i" flr tl>, t .. t 

The Late Pleistocenr-1 lolot·ene C\'Olution of tlw coa tal pbin of tht• l.il(urian '<il 

(Tusc::t n) and Liguria, ltal~ ) b) mean> of pal) nologkal unuh~¡, 

Mariotti Lippl, M.'; Guido, M. A.2
; Menozzl, B. 1.'; Trlncl, C.' & Montanarl, C.' 

• 
1 

Dcp3.rlln<'"nl uf l)lanl l11olo¡:} t 'ni\ ~hit~ ~~~ l·hlfcll<.:t.: tlw 
- De¡)a runcn t for th~ . tud) ofthc T('rrtlllf) Jnd tl\ R~Kouux" l "'''"'' tt} ol l C't1'"' Oral~ 

SC\crnl dn lh ngs and :lr(.'hac;olo~icJ I e".t:J\Jtloo' ha'.: t'lt--.·n c•mcd uur m rhc u ,¡.al pl:un (tf l.JFunJ 
and Non hcm Tuscany. Pol lcn ana lyses of \ome ot thc1n '\Ufl(ll} u ... nl.ln) trank:' ''" th(' \~o:f l.tii\IC'lill JnJ \.llR\.ItiO: 

changcs in thc arca. dunng Quat.:mnry ,,,uticularly. n l~lng dttllin~ ltJ() 1111 m th(' \ 1.1'-'-h.llk."'ll•h l...;a ~ ty,'" nt:&r 
Pisa. may be uscd a~ a rl'fcrcnce se ri es for lhc C IHon~.-llog) of ntht:t \l"QUl'lh.'~' 

In_ Pisa. archacologic.:a l C."\cavalion~ bmu~ht l<.t lr~h t an oiO\It:fll hlrb.tur \lohtd1 liJh::" b.ld .. lwm !he.; 
Etruscan penod to the Reman ag~ (8th ccntury BC'·6 ccntUI) A l)) 111c m<'\1 :rnl."rrnt '«hmt:m"' .1re ~.h.IUI.:Il"ll\( 1 
by signifi can¡ pcrccntagcs of mounl;.lin trees. cspcC' t.lll) Abie\ amJ FagJLL "h{hc.' J'(flt.lliJ}:l'\ ~kl.""t(ól\C' ,,),,ng thc 
sequence. Lu ll.:r, lhc poll cn spcctr.t are domiluucd by h crbacl~l)u'\ l.l\3. \lollh num~·mu, tr~h v..na pl.tnh .• unun~ 
trccs. Qw•rrur (dcctduous lypc) and mhcr mi ~cd o.:ü .. forc't l ciernen~ are h)lcd \\ nh thc ;.um uf , l ull)m~ th~ 
evolution of lhc.· arca. drilli ng~ ( 15 m long) wcre ciTedualt'd 111 tht• \JillC \IIC Jnd .. ut"~Jclll"d 1.1 p.ll)noh·~!l,;~l 
Jna ly is. In lhe carli cr lloloccnc sedunents, as v.r:t l as in thc wholc hm\.·r ran ¡)f lh~o.· '>C<JUt'll~l·, :\/11("\ JIH.I !'mu\ 
mugo/\"yh•estris poJicn is abund30I. Ol'C~iOO:t lly Oll'COmp:l ll !Cd b) f!o lkll o( frc .. h Walt.:r pJJilh 1n lhC' Upjl~r p.11t 
Qw.·rrus and other broadlcavcd trccs pre\ ilil Al thc to¡> of thc ~c-qut'm:c:. o1n Ab1r1 Jnd Fr1~1n pollu\ ml"feJ"IIt~ 
makcs poss iblc to link these lnye rs 10 tho~c of Lhc Etru. can pt.:ruxt from th(' arl'hJcolog.ic.ll t:\l"'''·lllnn 

In the Ml.Ssac iuccoli L'l~c bnsin (NW Tu~<.·;my) geolxnanrcal n•m:II J... !\ ha't: hc.'t"n m.lrJc.· ;lhü on thc b.l' l 
of poi len analys is. Despi1c thc d1scontinui ty of thc pol len con1cnt. 11 \loJ~ rc,.,,.,bJl' to Jl lltfil(' \omt: (1f thl· ,-c~l· t.rtann 
phnses tha1 occurred from 130,000 ycars BP. lt 1s hl-.c ly lhat thc forl' ' l co\cr hJs ncvcr bt·cn llltc.;fTUJll~.--d. thou~h u~ 
noris lic composition changes: in iLi:t ll y. mieroth~rmic.: c lrmcnh domm;lte. lhc.•n dendunu't (>uc·rr·IH ;tm1 otht'r oalllt:"IJ 
planls prcva il : Jatcr, anthropogcnic indica1ors hcg.m tO t n c rea~c:. pJruculn rl y \'u;,, 1n ,cdimc.·n" d.lt.:d 4,1)()() lOOO 
BP. lndicalors of wet lnnd ha ve bccn tlu oughly rccordcd. dunng re.nfKh fl f dun:lll' dt•tcmlfallun Llll\ partrc..:uhu 
cnv1ronmcnt actcd :1 s a rc fu gc for mountam or borl"a l ~pccies. ns wdl "' for '>llhlrnpical pl.lnt'\, wtu~:h t.HI he 
currcntly found as rcli cs. 

In thc ci1y arca of Gcnova (Lrgurin) pollcu :maly~is hJ~ tx·cn canied clut l"ln J "'"·nc.,; tlf 'w..:s lr\.111\ 

conlincntal sedimcnls, at thc moulhs of thl' s trcam!t ll1sagno :md Polce \ Cfl lx:tw<:l'll ~5()0 ancJ 5500 HP lhc 
coas1al lowland vcgctation is t haracteri sed hy forct: l 111 which t\bio " "' abundunt. IOl!ethe-r with dt."¡,;uJuuu\ 
Querrm, Pum.\, Ubnu,\ , Tilia. Almo . fl:rll !,, cte. Accordi ngly. invc:\lig;_ll lon' nn cna~ l:tl·nnnnl• \Cdlllll'lll!< 111 
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Wntm~ L..pm.a .... m:ord<.J dCI:lQW!& poll<n (I<ICCll of Abi~• f m 31 kl.>t 2500 or untolll dl>app<ar> 10 

1 ddL:- Mt:KOVU :abo thc :llppe1Ul ¡; and sprading of '"'• tx:h a., Olal Ju /.-;n, ;¡nd \ 'm~ cln lx 
llxed r-urtbcr Jn(ortnr.11JOO lhuu HCftd and 1tD ... on ... anmg m le b)Cr\, \A!:ti obLJmC\J. frum Othet CQaSl31 

•Un m:unly rn t:.>ru:m ll~> \ polkn 'J'<"<lfum ag trom thc ,ub5011 m th< 10wn "' R•p>llo sho" • 
wampy forot '-egeutl(]n domin.tttd by Alnut. v..tth < H~Dccac, Junc3 .. eat: and aqUJu..: pb.nt.s . • \b!t'.l . agam. mu:.t 
~»• b«n W1dnp11::11l 10 thc urrounJIDgs (JO~ "' IOUI polkn 1 Thc ogc tS lWO-" 60 lll' at tht d<pth of <.1 m, 
thi u ~ ly thc ('\l,km:e of an unnplottctJ Ltl rrun.hl.1nd. m "' >flna:uon o.~o uh lhe mouth or ¡¡ :.mall !lotre.am A 
12 m e •-a dnllcd 1n th..: pwumll) of :m lron A~ (Cfl'k."h:l) :mJ .1 Bronzt: Age ~a-shorc sttc. 10 thc wwn of 
Cñu\íll't thc polku an;¡¡l¡ u of thc n(hr.t la)cn (bc1"ccn 7 anJ C) m d<pthl has ho\.\.n lh:u Ertcaceac are 
con t.tatly prt'\. tlrng. tlltcn togcthcr ""11h ContJ'O!'-II..te 1 'uhuhOone, 1.1\.-e pollrn 1:1o thoruughl) ~Jrce Therefore. the 
pt~!JC1X'OV\WflmctJl \Cem 10 ha'"c llCt'n a \1crlit~rrancan chaparr.d 

Th e r uhs 31lnv. u~ to profilc thc \C~Ct.llltln ha<-tury m Uguria and Xorth-Wc.)l(':n'l Tusany. dunng 
the la 1 130.UOU )can lnlltally. thc: .ueJ wa~ pr~\J.Icntl) co\en:d by mu;ruthcnmc dernents. such 3S Panttl 
mm:oln{HHr{,, hoY.cwr. d«uJuous hwaJlc:ncJ lrct.."\-, ~u~o:h a\ Qunt u' and CrJI)Iu.s. nevcr dtsapptarcd Arborenl 
.md non atrb<-xe.al plant pollcn tc\Uf} Lhc occurrcnc:c of fre~h water en\'mmmL'lllS A long the scquences. Ahil' .~ and 
fagu' pcru:nta}:!c mc:rt:J e, thcn Quat·u'J :md othcr dcc:tduous treco., domm:ne. Sea le\el variattons strongl) 
mtcn· tui thC' an::1. pn.Jducmg Lhc ~prc:admg uf ;lit y or fresh ~""Jtcr bodi~ and the <.h .. \.:rea:.e of the arboreal co\'er 
C(!ld ph.ak"'· <J.Ut:h 3!) Lhc t<1rly Etruscan pcriod. are rnarL.cd b) thc sprcadmg of Fagus :ll low alutudcs 
1~\ltryy, hcn:. thc \tedlt(rr~nean C\"CfgTL'tm \Cgctat1on 1s scnrcel} rcprc\entt!d. iLco diffu~ion ts probably due tO the 
t:~pl01t~uon of th:ctduuu-. .,.,Oix!l;mt.l~ The human imp.att 1~ e\idcnt notu:cablc potlcn pcrcentages of l'iti.f are 
' '"''.kd 111 'cdlmcnl'\ Y.hu:h d.atc .:¡()()() 3000 yca1 BP, ~uggcsung ~ul ti \'Btion. 

The cvolution of the Battaglia Lakc (Ea 'tern Carga no coast, A pulía Italy) 
during thc l\liddle-Late lloloccnc. A multidisciplinary approach 

Caldara , M. A.'; Caroll, 1.2 & Slmone, O! 

1 DtpJrtHncnto eh Geologia e Gcofisica, Univcrsita dcgli Studi di Ban 70 125 Bari (ltaly). 
~ Dottorato d1 l~1 ccrc:• in Gcomorfologia e Dinamic;:~ Ambicntalc. Un1vcrS1til dcgli Stud1 di Ba.ri 70 125 Bari (lta ly). 

e-mal~ u;aroli(dl!!co.umba.lt 

Alcmg lllmo~t allthe Apu lia coast land, during thc lloloccnc cxistcd a numbcr of brackish basins whosc 
¡1rcscncc ¡, 1 e~ t ilicd by !-. lrJt igrJ. ph.ic. gcomorphological and documcnta ry evidcncc. Many of thcse coostal Jakes 
d•sappcarcd through thc time bccnusc of natural infil li ng proccsscs. othcrs cxis tcd unttl rcccnt times or sti ll survive 
a~ marshy arcas. Jus t a fcw sti ll cxis t as lagoons. l11c orig in of thcse basins is duc to the Holoccnc sea leve! risc. 
but i~ possibh: 10 thi nk that thcy wcrc sct up in differe n1 conditions, dcpending on local topographic conte x. t. 
seduncnt~ avrul:l b1li1y and so <m (BOENZI et al .• in prcss: SIMONE. 2003). 

On thc sinuous const of thc Gargano Hcadland thcre is a number of promontorics and fluvial va llcys 
barred by sand ridgcs and dune behs. Duri ng the high stand tha t followed thc peak of thc Holocene transgrcssion, 
thc~c v:lllcy~ wcrc flr~t OocxJcd dcep inland and thcn gradually infillcd by alluvial scdimcnts (BOENZI e1 al .. in 
pr·ess). Among thcsc lakcs thc Battaglia Lake is the l;ugcr onc. 1llis basin is clearly reprcsentcd on ancicnt maps. 
·n1csc docurncnts show that this lakc was in cxistcncc around the m id l61

h cen tu ry (c.g .. thc map by CARTARO and 
S·tl(iLJ OI..A, \590-97). ll is st ill preselll in thc map of MARZOLLA (1 36) but ei ther the basin and its toponym do 
not appc;:~r in thc first IGM imap (lt:tli:ln Milnary Gcographic lnsLitutc F.0 !57 IV ''Vicste"). rea lizcd in 1869. 

'11JC evolution af this small basin was rccons tructed through thc study of a core drillcd in its middle. 
Poraminifcrs. molluscs and pollen associJLions wcrc cansidc.red. The obtnined data. wcrc intcgmtcd with on-fi cld 
survcying and documcntary evidcncc annlysis (i. e. old maps). ll1c Battaglia Lakc in thc origin was n dcep ria, 
wcll conncctcd 10 thc open sea. Gradually. thc hay was closed and a small lagoon dcvclopcd. TI1c ban·ing of this 
cmbaymcnt stnncd du ring !he 1coJ ithic Agc (5180±50 BP uncal). Finally. a frcsh la k e cnvironment cxis ted at leas t 
during the Middle Agcs (990±40 13P uncal) and survivcd up to thc first hnlf of the XlX cen tury. 

Palien record show that nt least si ncc 5180±50 uncal BP thc natura l vegeration was charactcri zcd by a 
dcciduous mixcd oak forcst (dcciduous Quercus. Qrwn·us cari.!ilsubt!r, Qunrus ilex typc, Fagus, Ostr)'CIICa rpitws 
orit,mali.\·, Carpinus bt•tulu.\). Palien conccntrat ion and di vc rsity gradually dírninish u peore. In addi tion, the uppcr 
parl is dominated by non-arborcal pollcn and sporcs. l11c low counts in 1he upper part of thc scqucnce cou ld be 
cx pl3incd as a conscquencc of t:lphonomic processes, givcn thc bad prcscrvat ion of the gra ins. Nevcnhcless. wc 
cannot cxcludc thc :mthropíc innucncc, cspccia lly during modcm times. In fact. thc ex tinct ion of 13attaglia Lakc 
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BOE,,ZJ. F. l >.UHR \, \1 

Poli en anal~ sis of nwdne cdinwnrar~ "Urt't',ion~ ¡11 rh llno rq:;1111 t i , icih. Ttah ¡ 
to Haluate thc •mpart of ' olcanic C\pJo,;, t' aeth it~ durint: rlw llolon~t · 

Ross l, S.'; Veuoh, L 1 & Rnau•. C' 

1 
Dap d1 CICOI~ C"C ~ \1\t l'nl\ l'Ll • ..k~h !:t1uJ1 ~1 0,u <u ~~lOO .e 

· C:\R 11)1',\ ~JO+! Dalrrun 11 , (11>1 

For tls gcographtcal (lt.''t~ttwn ll thc L"C'ntn· ~,.,f tht- ~I,.'Liah.:rr.lo~.·1m b.a lD, s1, 1r,. R'pr... 1 ;a ~ 
(.":)tun.1ttng the em1ronm~.·ntal C\Oiuuon ol th1~ rL"gh"''lt Junng ttl( 11,"'-..._.('fli,; In 1 •J.I\.1 h.t , 

em_u·onmental changl..".!) .uc r~lah.'d nO( onl) 10 cbnut~ \Jn.Jtulfl\ 0111J hum. n lm¡l.h.'l, ul :~ol 0 h 
ac~ll'l~) of ~~ouot Etna. cspccmll} thc e pl~t\1\(' empll(lfh t nÍttriUh.ll<'l~ . p.th~~l tu\t In 1 
fn:qut:nl. ~"Cause of t~c -.C'arctt) tlf m01sl '11 ~. IJ\tiUrJtll hlJ-.cllku ph: et'.tU 1 tn 

1 
. . l~u.s \\Ork 1 ~ mdud~d 10 n pmjet:t linJnt."c..'t.l h~ tlk: \atH nJI lm.htutl" t t~ lph , 1 an,t \ uk""ant'" , 

( 1\G\ ). TIIL ta~k ofthls prOJC<:t t;, to trace the lu~b.'lr) of th~.· ("\phht\c nupthWh (ll \tt l tna ~J hl n.dn ... Il· 1 di 
tmpact on thc cn\lrunment h) m~m. of s.ti'JU!=r.tph1c.al. nuneralc~ ... .~t. p.1J'""'ll\Jtn(th .. , rt..-J,m.1, 1L ¡ -an~t 
p:tlynolog~cal analyses on manne and contmental dcplhab . P(1lkn ;~nal)' 1 ' """ t.•.am~o'\1 ¡~11 mannc ~duncnt .. ul 
thc C'~tan•n Gulf Hcre, 25 cures \\C:rc cullc<:tlxi along thC' C'JtJiuJ ~l '"· SI· h.l lt l~lnJ .a l.n\\Urat'tl 1._w11: f¡l( 

rccordmg the p)TOC!ac;.uc depO~IIS l'jcctOO h) thc .\Okant.'l Til~ f'IIC"'Ih.:C t\f m.l!L.cr IJ\("1"\ \lt • .'j!hro. ).ncr. rfll\Hic:-, 

an age-pom1 control ánd alltms thc com.·IJ.ttun ol daftt'rnu ~.-· .. lre.., to tlhl.un 3 rurn.1~,..;tc prt'llilc: l'tl\clln" 1 "- ~.a Hfl 
(COL TELLI ,., ni. 2000) ~ . 

.. (1 .... ~? rar. p~llc~ an~!ysis WJ.S carricd OU I .on thc ET C)Q.J~ CtVt." collt:dt'd 3t 1 o~:; m dqnh. <.hl h1 ·\ :11 Jlt 
(~7 32 o9 N, 15 15 51 E).o,·cr 100<mgnutghc)ondthcRót.-phrat21dhCr<IIII'.COI.TIIJ.Itrdl ~tUll 
prcscnt at 90 cm dcpth. Furthcr analyses are ~llllm progre~ 

In the l.owcr parl of lhe scqueocc (pollen 1one_l:.T 6). thc." H'~ciJIHlO " donunJic:J h)· ~'r.lv•llnd .. :tnd 
w~cd ~tcppe w1 ~h Po.'\CC'ac. Ch<.·nopodraccae, C'u:hono1deac :tnd 1\rltmHm, t\pic:.l ol arul tcm1 ~·tJht \tand 
\\ arm-~1~-:dJICrr.JnC.III ~nd submcdnerrancan forcst~ (mth C\ n~rcen Jnd dectdUCIU\ (Jut 11 U\) \\c. re dc.·,c.·k~'\1 m 
thc lllOISlcr 7011CS, ~vh.t lc ~~ngfl.\. t\bitt.\ and Plllll\ wootllantb "~re rr~c.·nt ~1 hrp;hcr JltttU..k1i <rwNhh \tt l:tr\a 
s l~pes). A clear 'anauon .. m the P?llcn assernb lagc and n dcctc.t~mg ol pullc.n c~,nccntr;1 unn , en tic .. 111 Potkn 1 ,mL· 

E 1 5. Thc l~phm !ayer FG .Cdcposucd aftrr thc C\fll~" e crup11on m 1.21 b ( '.) "pfc,cut m thc mltMir 1llth" /orle 
llcre a dechnc of mcsoplu lous woodlands i tll)tH:cd. togr-thc1 wllh Jn C'Xpan,lt'n ol p11,1 -c.~.lc Jllc.l ('¡~o:h~lfWhkat.> 
gras lands. Wc wo~ld .expcct <t str.ong \·~getation changc c;lu'icd b) thl' cal.l\troplnc cruption. bulthc \Jriouun 10 
lh~ pollcn :ot~tcnt as Slluated strnllgr.:tp.lucally 2 c.·m hclow (pn01 w) lhl" t<.·phra la}cr .1\ hrputht:'l\ \\UUkJ t'li.pl.\m 
l~li S P•~turc wuh n d1ffercnt ~cduncntauon ratc o_f palien omd pymcln,tJc IOJterl.liHJuc to h1fh alutud~ c.·m 1 ~.,, 1011 0 ¡ 
\OicanJc ash). 1llcn, aftcr n new forcst expa n~wn. m:unly by mc\uph 1 1ou~ c:ltmt!nl\ (CH·r~·n:t·n :md u,•<: 1dtnlu.,. 
Que.rnu). the progrCSSI\'C tcdUCliOII of forcsted í!.rl'3\ ilntl thC dC\"dopnll'nt o( ,IC¡\fHC C<'lll01U111lll'\ tn~c:tht·r \\llh 
culuv~I.C~ pl.ants (Cor:·ltL\. Olt·n. \ 'ilH) 111 thc upper part or thc <113~;111\. would \U!!~l:'t l Jll 101,;1,·.1\c nf hUill:lO 
cxploll;JUon m thc rcg10il . 

. Furthcr ana lyscs would cxlcnd lO thc I()\\'Cf part <1 f thc St'"qucn..:t·. m on.Jcr tn trJCt..' tht· vq~ctath>n hl'ltPr\ 
of thc rcgton throughoutthc Holocenc. · 

COLTELLI . M.: DEL CARLO. P. & VEZZOLI . L 2000 StrJtigraph11.: cOihlnHilh fur rxJlh))l\t" adJ\liY m thc 
past lOO ka at Etna Volc.1no. lta ly. ln t. Journ. Enrth Sci t) 6(1) 677 
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A pal~nologk.tl record or -tOOOO ~ears rore;,t e' olulion in Northem Tuni ia 

Stambouli Essassl, S & Roche, E. 

Ot-rartmml of Bouny. l n 't' Tun15. Tum!ioJ.1 .\:. l)ep nmcnt 1 P:ll.t'"1 h ¡;'Y, l'm' U g~. Bdpum 

l»:alynological anal)'\ti C'f JC:dnncnWr)' quaK:o assutJ from (le!J.I bog ol d!ltCffnt arcas of :\\\. 
1 wu 1.1 rcvukd that 1mporun1 dmuu~ c\coh and anthrop1~.: smpacb on m\1ronmcnt 01..·curred during thc: last ~O 

m•llc:nma 
Dunng 1 ppcr rki ltlr.:C'nc:, trom ~.. ~0000 b1 ca Z5000 ~ear BP. a fre~h chm:llc fa,oured a la.rge 

e-.\lttmon <,fa IJurr, u , aiUJnrnflt d 1duou wk forc t At thc cnd ot the p<riod. dunng thc pronounced gb.caal 
ph.;a e uf e~ 20lJU() 1 ()OCJ )C'af') tjp ornd ull ca lfX)()() )CJt) lll). a ri!'IIOOUs fon:~t of Abir,. Ct'dnH and Pimo 
upcntdtd thc: oaL fon:o,t v.hl\:h ""h confint..-d to thc: lo"land., AL thi!t limé, onhcm Tun1~1:J. could offcr rcfug~ 

f '' \o\oody t.na cotmn¡ front Algena ~o~obtrc highl Jl(b ~ACTt ooly CO\ertd b}' gra ') \Cgct.i.l1011 bec3~e of ti~ coohng 
\t th llcgtnmng of ftt)l(.";cnc, clun;ue ~Jme gmdu::llly warmcr and Wl!tter Thc n-smous forc:~t wa on 

th d ·~o. me ttnd lhc or.:currcnt:c ol a coo1-~et eh mal(. ca 500 )CJrs BP. ami IJtcr of a \\Jrm·\\(1 onc, ca. 6000 
)tJ.J\ BP- fnourcd thc rclUrn of thc Quanu nmaritn\1'1 dc..'\:iduou:, fon::-.t '"hrch rcached liS large~t e<ttcnsion 
duung 1h1 ¡x-ru-.1 

Awund .t(X)() years BP. an andll) peaL ohscned 10 thc \taghu~b and also m all the Mcdaerranean area, 
...... pc-110tcd out by an t"'(IC1l~lon of gr.t\'ilands and a dl"Citnc of forc:,ts After that. climate cvolved to its prestnt 
uu.uwn, aga1n wanncr and wcner 11us one nH.Iuccd a rcnewal of forests but human tnOuencc on environmcnt 

b..--camc pm)tfc.,\1\.cly mure mtcn.sivc 
11\c fir\l tffcL"l\ uf human actrvrhcs h.appenc:d at Lhe Bron1e Age. accentuaung the onc· ~ ofthc drought 

nct:urnng ca 4000 y ca~ llP Dunng the Canhagmran and thc Roman periods. important cleanngs of woods werc 
mtde for net.xhng trmbcrs. Thcn, wrth the sculcmcnt of Arabs in thc 1\taghn:b. tn thc coursc of the 7111 cen tu ry Al), 
;~p¡x::trtt.l ~tnuthcr syst~m of environrncntal exploitation. Qm•rf·us wbt'r protccted towards Quercu.\ ctmnnemi.\ 
bt;~.:amc: thc m;un ~pecie.:-. in Lhc ooL forcst :tnd pa\tOr:tlism pracuce~ 1nduccd progrcssion of matorrl l ~. a econdary 
\t:rUb ... egtt<~llcm Dunng the last ccnturies, the progrcs~JOn of 3 rni'(ed Quercus suber- Quercu\ cnnnriemis ook 
furnt. pnnlrpally on the ~~OJX~ and lllthe ,·alleys. 1s perhaps dueto frcsh condrii011S le:tded by thc "'Linte G13cr:ll Age". 

·n1e chrono1Cigy of the events poinung out thc cnvironmen~<tl cvolution 10 Tunisia for thc la~t 40000 
)can. ente:~ m thc lo1rgcr 'icope of thc Mcd¡tcrrancan nnd ;\ frican onc's for Upper Plcistoccnc and Holoccnc 
¡x:núds. 

Late lloloccne cnvironments in Las Ta blas de Daimiel 
(South Central lberian peninsula, Spain) 

Gil Garcia, M. J.' ; Rulz Zapata, M. B.'; Santlsteban Navarro, J . t. '• ; Medlavllla López, R.'; 
López Pamo, E.• & Oabrio González, C. J .2• 

1 Dcpartmcnt of Geology, Univcrsity of Alcalá. 28871 ·Alcalá de Henares, Madrid (Spain). 
' llepartmcnt of Strat igraphy, Univcrsity Complutense of Madrid , 28040 · Madrid (Spain) 

3 Din::cción de Gcologfa y Geofísica. Instituto Geológico y Minero de España. 
28760 ·Tres Cantos, Madrid (Spain). 

"D1rccción de Recursos M1ncralcs y Gcoambicntc, Instituto Geológico y Minero de España. 
28003 · Madrid (Spain). 

Prc~en t abstract summarizes the main palynologic.1! condusions obtaincd from thc 50 cm 10 100 cm 
SCdlnlCntary record of corc PVC 4- 1. 111is corc was drillcd ;u thc righ t margin of the Cigücla Rivcr. inside thc Las 
Tablas de Daimiel National P:uk. 

A deta iled stratigraphicn l sccuon and carcful sampling allowcd to obiain a continuous sampling with an 
average thickncss of 0.5 cm. Thcsc samp1cs wcre split in arder to obtain pa lynological, geochcmical and 
scduncn1ary data from thc s:unc le veis. In addition. sorne picccs of thcsc samples ha ve bccn datcd by AMS 14C. 

Samples corrcsponding to thc 490 to 3440 yr c:tl BP interval rcvcal a clim:uic trend towards a clcarer 
mcditcrrancan conditions with somc llridity pulses to thc start of this pcriod. In addi tion, obvious changcs in depth 
and water cx tcnt are rccordcd. 
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Long-1erm for t d) na mi 'durinR th pa't ~6.11\lc.) Har- al 
olli Eugnnei lnrar J>ado' a, llalyl · 

Kaltenrleder, P.'; Ammann, B.'; Ravaul C.' & Ttnner, W.' 

• 
1

lnsututc of PI.Jnt Socn~c-~. l"ni\C:I'>ll~ ol 8~;-m. ~ltcnt',tq:mn .21 1 J H ll u" bftJ 
- C~R- Centro Gcoll1narruc. \lp•n• < Qu.umuna. l~.un t uuJ<I • ~· 1.<1 11 la 

r~t dpllffill.:. ,u_..::h :U lnUnl~llOO. \p:tO'I :-n. :mJ (k ·110 • '-'1 Ir« t.n_¡ 1tt ,\( P't'~ \ ft 1 htn 
drfficuh to {)(-¡sen e ~aust ni tht: h'lrlg lll"l'lC ... cJk 1m,,hnJ \\t ltxu-., un th~ t1nK ~--no,J h.:t~ ·n gbd.tllllrk'"'l 
and thc Late Holoccne lt ha\ gc:-nm11) b«.n av.urncJ tluttht (:l141.ll rt'fu~'11 flw l·un-,-J.n .. t" 1Ju00 .. oc: 'r<'i e: 
31"(' locatcd 111 Central or Ulhl·m ltal). the lhtti.1n PcDin')ul.t .tnJ lhc llall.tn 

Thc ~~ean.:h \\111 be hnh.etl to a larg:t·,~alt' rnttt· '"nl\ln•"JO ak~,¡: t"''4h. bt1tadm.sl :and k 1tuJ,n.al 
tr.m~et:t. through 1h~ Po Pl.lm llle arm of this cnlbhor.niLlD '' .1 hc.·n~r ondc,...t.tnthn¡~:, 1 tht h•c't ~mJ \.'lunatC' 
dynnm1cs dunng last glacial and ~tp.lacl.lltune~ a \\cii3.S th«: B,,h.--.:ent" 

Our stUd} 'iÍIC La!!o delb Costl (7ma ,¡, ~5' 16'' 11 J:S' E)~~ \r'Qu.t Pc:·t .. r .a \C'olh [u ·~nc1t1 a 
smalll~ke <?.ha) uuatcd m thc M>Uth c~tcm pan (_)f C'olh Eu~.1ne1 tf-ado,:a. S\'Uthcm 1\:t l'l.;un). a tul! '"'¡:r..., pi 
volcanrc ongm On srhcntc sncs Quunn \\oodS art dommant rnduJm~ 'H\ffit'" \1c~ollten n<".an t-kl'n('nt ... oo 
nonhcm a~pects Cauam·a MWI'n l'i the m:un tree !i.pttres. \\h<"~J\ on t:Jkarl"\IU\ suthU.llc rhtr),JitnJ Qua11,.\ 
stands nre prcvarhng. TI1e sttc is locatcd oubtde thc IT\J'(Imum C'\tl·nt ol thc Ll!<>l ~~a~1Jlh1D l'r tu _'t)m ot 
contmuous corcs havc beco reco,crcd frorn th( prescnt lnd f\)("ff''(r l.t .. ·u,tnn<- h.1'111 Tune: ~.:· .. '1flfhll h) A\tS 
radiocarbon daung (on h:rrcstnoll piJnt mat'fQfCK~ih) 1) 1mpor1.1nt m (\f..Jtr 1,1 <'"'lHtutr mt 'r.llu."ll'l r.tlt.'. 
c~ tJ bli.:-.hmcnt tunes and rntes of populrluon cwan!tron 11le r ·o,·tn·d ~c.·d¡m~.·nb. d;llt h.l· 1,1 .:!:!. ·oo '(.' )T nP (t.) 
26.000 )f Cal 13P) and con.;ist rno~tly of calcarrous gyttj3 and l.1lc:- nt.1rl wnh da) and th 1.l~ ("'). frr 1 rcwll> h) 
mc:ms of polleo. plant nucrofossils. LOI. and ~tnco..h sho" rJth~.:r cumpln p.ttan\ nt' r~nl~ l·ull and. Latr 
Glacial vcgctauonul compos1UOn · 

Tite scdnncnt rccords of Arqu3 Pctrnrca prm rde: a hr!!h tcmfK'ral rc~1luuun ~ene' "hKh ,.ln bt
compared wu~ thc ICC·core d110 rccords (e.g. GRIP. Oa.nsg.urd ct al, 1993) llJ..\td oo ouf ••e ,,.-h.rool,ll~ the") 
appear to fallnno the lntcr.iludrals 2. and 3 (22Lyr/25kyr Cal BP). rf th' GHIP lOfC ~~ u'l'd h.- ..:.omp-an\4.'1l 

During thc LGM. thc ¡>alynostnlllgraphrc record ~~~gg~t~ 2 prL-domm;am.:e of ..:.old·~I<"Prt' H~ei.:Uron 
wnh lhl.' main hcrbac~.:'Ous taxn of Poaceae. Artt·nulia and Cht"nopcw.ha~.:cac In .tddilll-'IC1. Pmu t10'~) nnd Junrpcrus 
(IQíJ) are thc most imponant woody laxa lt ÍS stnl.mg thnt ()Ollcn of thconoph1lous dc~,;nlunu~ tTec.· 1~\\CI ¡, 

regular! y prescnt rcaching total peaL valucs of ca 1 'l ~r tn\J (e !t· 1i!Ja. 1 mww'. Q•u re 11\ l /lmu' /·m: u' 
Carpinu.\). Takcn togcthcr thc m1xcd oak forcst polleo t)~ rcached (.d 4CJ. In Jddlthlfl. ""'" fc')tJnd u\Otmuous 
polleo vnlucs of IArn: with nn nvcragc or 1 2t.l· ln Southl.'m Europc:. QuvnH Jl('f~l..'nl.l~C\ 'Acre hrght:r l'nly m 
loannína in nonhwcst Grcecc. whcrcas thc.: va lucs ofothcr lhcnnoplulous 101\3 {e~ Tilia, Frcuimü. Ulmtt\, Fngu.\. 
Cnrpmu.\) did nol cxcced th~c of Arqua Pctrarctt ncrthcr in Grecet nor in thc Ct'ntml and Suuthcm h<llli\n sur.s. 
Thc pollcn wcrc rcco,•crcd from fine·dctntus g)"ttja deposrts, wluch mdll:oUI.'~ 'ot:thlc kw::tl cnHn.lntncntal 
condit ion. Our rcsults suggcst that thc abmc.mentioncd thcrmophrlou.s t.'\\3 \Ur\1\'t~d thc l.t.l full Glnc•al on 
fa,~omblc micro habitnts (shchcrcd. humid sitcs) ofthC' C"olli Euganc1 re~ron Th1!t conclu..,r(ln un¡)hes th.nth( C'olh 
Euganci nre onc of thc nonhcrnmost rcfugrnl arcas of thcrmnphrlouli taxn of Eumpc 

DANSGAARI), W. JOH NSEN, S.J , CLAUSEN. 11 11. DAI·II~H:. SE". 1) , t,l...,DE-\TRll'. N~ IIAMM~R 
C. U .. HVIDIJERG. C.S .. STEA'ENSE:-1, J P .. SVEI SBJORNSDOTIIR. ,\e. JOI 'Zf 1., J .,~ BOND, G . 
1993. Evidcncc for gencrnl instahrhty of pa.st clima te from a 250·kyr ic:r·cure record N11t11re 164 21 t-1·12.0 
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Pal~nological anal~~¡., ora p at-bog itffi in tbe ' ierra de las\ illuercas 
•Cát·ere-., \\ l"-lern pain l 

Gil Romera . G. & Garcia-Antón, M 

lJp lltolog{a (ll•>linJCJ) F•cu J k t ••• ·~ ,l 'r •cr ,..., .~ut "'<k \1aJnJ. 2~0.19 \ bdnJ (Spaon). 

A De'W tl"kM.:me polkn sequcm:c. rCt.'OH:rc:t! (n•m a pc:""Jt·bog ~ilt'\J el~~ tu tht nH~ \h.")tO ~-urge 
Smn de \'i:lucr . ( ·~.::cr< ) :atan Jh1tude ttf 11 ~O mas 1. ~~ prac:nted. ·lñc lad .. of polkn dau fmm v.~t 3nd 
outhw ~pillO ~A. tb1 ud) au wtc .. -rnung appr x.unauon to thc \cg~t.auon d)narruc; of tht~ tcmt•>r'}' In 

add111oo, the tudlrd pc31·tx~ 11 LIOk to onc uf thc tt"" ltJ~~.:alJoos \lohcre thc rcllt:.l populauon:¡, of Prunu.\ lu..\ilamra 
C:ll'll~ [OUnt.J 81 the fbefi.J.O pcnm,ula 

fl,l....,t\CT,., Lu.;f total&: mto Jc~ount '" thc mall ~1/..t" of thc: ha~m Y.hl~h <Xt.:urs tn an enl:m:~ement arca 
~lf lh(' \«:JY n:uru.,_, \1c.:: tu \a !ley, hmncU b) mount:tms of apprm.Jm<itCI) 1-100 m J s.l Thts geogr:liicai pos11ion ¡~ 
tht: tea ,., why lhc: ¡)('at·IJOg rr:~c,.,.c, v mut:h local pollc:n. Supporting Lhas explanaLion is thc contmous 
dunun~mcc v( . \l11111 throughuut thc ['Olkn dtil~r.lm which cuuld be! htdmg Olhcr meaningful1au hLc Q1~ano. 
Otht:r rntcrr~ung til\:1. J.rc /J,-wla, u~ually in coldcr Jnd v.~ttc:r comhtiOn1i than thosc prc)cnt nt thts area; roryllH. 
""hu-,c n;sturahlc>s m thb ttrratury h put m doubL by sorne 3Uthcws ur /lc:c. more "tdcsprcJd an the p~t The scan:e 
rcprc ·ent.Jtlon ol 1-'ltw ~ a long thc polleo ~cquem:c lcad~ LO tlunk of a Jistant arrival polltn 

Thl· hum~m unpal,;l ,-. noi.Jccablc Jl thc mo\t recc:nt pan of thc dtagram hy nn mcrcac;e 111 ~hrubs polleo 
(Enc:tcc:.:tt:) or hc1 b~ 1 PI.J.a(.;cac:) 

Fossil C\ idence of North-Wcstcrn lberinn Península forcst erosystem refugia 
(Villa viciosa, A turias, Spain) 

Bunnik, F. P. M. 1 & Garc ia-Amorena, 1.2 

1 
TNO-NnG, St...'<tlon Paleo Environmcntal Rcscarch. Utrecht (Thc Netbcrlands). 

Pol) tcchmca l Univcrsily of Madrid, E T .S. J Montes {Spain). 

Thc north-wcst p:ut of Lhe lhcrinn península. bctween temperatc nnd subtropical climatc rcgions. hns a 
omplcx chmatc ~)'!i l em chnractcri¡,cd by humid and míld win tcrs with occasionill cold spell Dcciduous trccs 

accompanicd by evergrccn clements domínate the natuml forcst vegcta tion. In addition to thc geographical 
pos11 ion, thc pro:omity of 1hc Atlant ic Ocean and thc low altitudes of thc rcgion play a signi ficant role in 
nuxlcraung thc climntc ex tremes of thc arca. 

CoaMal scdunents dmcd frorn 7.000 to 4.000 B.P loc:Hcú in Villaviciosa (As turias. Spain, U:f.M. 
JOTUPJ I ). ha ve bccn studic<.l in arder to gct n bettcr undcrstand ing of the pnst and prcscnt dis tribution of thc 
forc"a cco)yStcms and their adapta ti on~ to d imate changes. Palynological analyscs, ideruification of foss il wood 
(more lhan fifty wood fragmcnts wcrc idcntificd) aud thc dctenninntion of other plan t remains buried m the 
scdllncnts give cvidcncc for the presencc of deciduous forests , enriched wi th evcrgrccn and mcditerranean 
clcmcnts, during 1his pericxl 

From thc rcse:u ch of the pateo-nora cornposition in Villa viciosa. it can be concludcd that thc north 
coas t of Spain acted ns n rcfugc arca for the thcrmophilous ckmcn ts. and t.h:u thcsc tcnitorics played a majar role 
ao:; trnnsillonal pa thways in altiiUdinnl and latitudinal migrat ion. 

Paleovegetation in the Uppcr Pleistocene of the peal bog of Padul (Granada) 

Valle Hernández, M. & Rivas Carballo, M. R. 

Dpto. Gcologfa. (Paleontología), Facuhad de Ciencias, Universidad de Salamanc:-., 37008- Salamanca. 
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FLOR CH!JTZ. F. \1L'É-'Dt:..~ ~"OR. J .1. 1\ U\1-TR 19 1 P:a 
.. u-:C<\100 m .. oothcrn s~~oun Pala f'\)~t .• l\•Ltt«btwlloL. PJ.bf'\ ot t 

lloloccne pulueoem·ironmcntul chan¡tes in the l 'tllhUI I pi>~ in 
of \ln rntl10n (.-\.tli a, Gr~ el 

Kou ll, K. '; Trlantaphy11ou, M.'; Pavlopoutos, 1
; Tsourou, T.'; 

Oermltzakis. M. O.'; Karymballs, E.' & Karklonas, P.' 

Oept of Hl!~toncal <.,rotog)·Pal.tt"l1C'Itol(.~~· F:t..:Uit) otl lk ~ l m,.. ''' ~,( dlm.s., 
IJancp!!<.Unu~'(ll)h 1 (;;7 . ..S thcfb. (JJ~o: ' 

1 
FJcuh) of G«opaph~. HJ.rolop1o lnl,~lt), -o ll \ cnr:.[t\IIU 'tr'"" ¡-c·l. rhcn .l•l«\.·t 

, Ephorc13 of l"al:lcoa.nLhnlf")ll..~~ S~let•k~), AnJtlhlU ;JI'\. 11 '' 'b .\!h(n,. (;,.. C' 

G~at unere.l h:u. bc:cn exprc~scd lht l.t"l d«.tJc hl h.ltn!Jiv tbe li en< p.tl.al'\<tl\ln'fuotntal 
cond1tions of the ~1ar:uhr.m co.1suJ ¡)(JIU . fJntOU3 from tM an~.-~te nt h.ltllt. ,~ JCJU lll' t ·t\~L·.,., tb~· -\.r~·n¡.¡~_rh .an.J thc
Pcr.,ians-llue to ti.\, great envuonn-.cnt313nd .m:h3C'\.l i~'H,:alampon.tn .. :r 

Pa lyno iOglcal. mK"1'op3 lílcontologJcnl and rnu.wtn(.-r¡lhokl~Kal anal\''' l,f ~mpk .. lrorn .:! ~~rdl\ .. •lc 
and 4 trenches a long a t.ranscct tn thc ma~h) an::.a of hrath\Jfl t:c.~hiJI plun n.&l\kd tht" tr.h.lfiS ,'1{ the- \("~t:t<ll•~'" 
devclopmcnt .and the mnm env•ronmcntal chang(.-s f!Jr the- lasr (• OOU )fJ.N Pl)llcn p In) tn.lm .¡quattL. and 
h)'drophilous plan t.:.. dmon:~gelllte q~ts. alg.tl remam~ and othcr ral)nomorrh~ " ttc u .. eJ m Ohkt tl- fint:a l'UI 
and rcp rescnttlu: vario~ dc:posl!tonal cnvtronnlC:nb uf the arca as \\('113\ lhctr e'oiUlJOtl thll'U~ht'lllt thr Ai! 

l'alynod:u.• ha\-c beco corrclatcd lo\llh Chtr.Icod-fos.lnnmlcu dJ1;t and '\CdiiTh.'flh'lktt:l<."'l 
micromorphological dam - poantmg all of tht'lll to 3 ~.·ontmuous ~hJn~t frorn pJIU~Innc lll ai!U\'Idl Jcpo,tUt'~nll 
environmcnl for the arca. Palynolog1c:tl tlttl:l ~ugges1 tht cnvnonmcnt l..l l l'~~lf.'O \C~datu:m "Hh (>ucrr:.tl\ , Pmu_, , 
Jwtipt'nu and Erica ·cae for thc :m!:t. stnce poten u al use- qf \cl~ted ¡''1.11 nonlOC]lh\ a\ p;~l,trocn\HOnn"K'nt.ll ¡lf\l\lC' 

is heing discussed 

Late Quatcrnary vegeta tion history at 'tracciacappa (Rome, central !tul~·) 

Glardinl , M. 

Dipartimcnto di lliologin Vegeta le. Umver..1t1l d1 kon1ll "L1 S:tptCIIJ'2 .. , 001 5 Roma (hnl) 1 

'Tñe Strncciacap¡>a cra tcr, active bct ,, ccn 80 ka and 40 ka. ~ ~ localti.JIIllhc cJ.,tcm :')Cctor '-'' thc SaiMiml 
volcnnic distri cl. about 35 km nnrth Clf Rome. TI1c 13k.e bed, nnlfluall) drird out. IIC!<~ JI 22() m l s. 1. 30 40 rn 
bclow thc surrounding l a nd~cape. lts shapc is ci rcu lar, su diamctcr IS appmx 1 l.. m llu! prcscnt da )' vegelill!on of 
thc arca consists of dcciduous forc.'tb w¡th Querf'fn rnrí., L.. Q- fmmt iUJ Ten. fra.,imu ornu\ l ., Ctu¡ww\ 
betulus L.. 1\t'et rrunpeMre 1.... HO\\Cver. most of thc l:wd~pc htt!; bccu .tlmmt t:ompklc.:ly modtfied by hu m.1n 
activi ty for pasture and crops. 

A con t1nuous borcholc. dnllcd in Lhc centre of thc lal\e bcd. rea(.; hed thc vo f ~.-·anu.: l!a\crncnl J.tl\ftlund :N 
m ~l11c lacustrinc scdimcnts contnmed pollcn only ia1 thc uprx~rmost 14m 'fñe pol lcn r!'con.l fmm Strnc mcappJ, 
starting during the last Plcniglacial, does not includc any major forc.\1 pha'!!e hcforc thr lloloccut . The 
chrouological framcwotl.. of thc record. ba~~d on ~cvcn t:onvc utlon ::al or AMS 13daoc.:.ubon dates nnd on J 
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;;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 

532 
Polen 

Po ter ion h-t 

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~ 
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