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('Ji mate >ariabilit) from Colombian Lake Fuquene: an ana l) sis of period liS 6· 115 
J b} 25-) r ~tcp' and the integral ion of biotic and abiotic proxie 

Berrlo, J . C.1 z; Groot, M. H. M.'; Hooghiemstra, H. 1
; Vandenberghe, J .'; 

Jansen, F.'; Sarmlneto, G.' & Westerhoff, W5 

1 ln-.tltUh.: fnr B~nd&HT':'IItyomd EcO'\ystcm D)'n.Jmtcs (IBED). Univ _ AnbtCtdam. Kruislaa.n 318. 
1098 SM Am~lcrdam ( ctherlands) 

J ln~t C&crH:ias Naturales (ICNJ, Univ Nac Colombia. A.A. 7495, Bogotá (Colombia). 
1 

lmt Eatth Scu:&u.:es. Free l'nive~lly (VU), De Boclcla:m 10 5. 1081 HV Am~tcrdam ( cthcrlands). 
4 '\cthcrland'> ln~tllute for Se.1 H:cst.>arch (N IOZ). PO Box 59, 1790 Al) Texcl (Nctherl:lnds) 

cthcrlands lmutuh! of Applicd Gcoscicncc (NITG TNO). Pnncentonban 6, 3508 TA Utrecht (Ne lherlands). 

We prc'ít'nt the insual rcsult- of !he composnc 60-m corc from Lakc Fuqucne, locmcd at 2550 m 
clcvation 111 1hc Colombian Andes 

Alter thrcc dccades of palynologrcal rc~carch sn this arca, and bcmg awarc of thc hugc potenlinl of thc 
~cdirncnts 111 thl<ii ba~in. wc as m lo gencr.ue a chmatc record from ~o latitudc for thc purposc of cxamming dccada.l
to-ccntenma l \CJic: chmatc \i3 nabthty Wc samplcd at cont iguous 1-cm mtcrva ls a long thc scdirncnt corc, 
producin~ a rcsolut10n that 1s an order of magnitude h1ghcr than that obtaincd befare. Bascd o n '"C dates, 
"'t rallglaplucs obl:uned 111 pn·vious s tud1cs. :md an assumcd linear accumu lat ion r'JtC, thc ;1gc of thc corc top is c. 
21 kyr Bl--' .utd !he bottom scdtmcnts c:·ucnd rnto M IS 6 (up 10 c . 140 ka). For lhe firsl l trnc in thc region vcgcta tion 
dynarrucs and infcrrcd clunate changc will be comparcd with thc evolution of abiotic char-Jctcristics in 1hc basin. 
~o 111 addti! Un to !he ana ly~cs of b101 •c prox ics (poi len, d1atoms. o rganic matter contcnt). measurcmcn1s of abiotic 
llldJcn, ~uch as grain SJ7c, s tablc iso topcs, and elcmcnts (XRF-C'ortex scrmncr) v,~ ll be conducted . 

Altuud1nnl vegctat ion hclts ha ve bccn shi ftin g continuously in thc past, :md h:1vc a scnsi 11vc res ponse to 
cl1matc chaugc. Thc fossil palien record indicatcs 3 long scquencc of s ladia l~inlcrstadia l cyclcs during thc cntircty 
o l thc pcnud MI' 3 10 M IS 6 In an carlicr pilot Sludy thcsc c. 2 to 3.5 kyr cycles sccmcd to approximatc the 
Dan:,.ga:ud Ocschga (D/0)-cyclcs rccordcd in Grccn land ice corcs. lmti al :,. tudiCS in Colombian long pa li en 
rccords showcd sign •fica nt 0 /0-cych::s wcrc :liso prcscnt duri ng the Jast inlerg l:lCi:l l (M IS Se) and supcrimposed 
011 thc wc ll known c limatc s lufls of cn tirc MIS 5. Thc montanc forcs ls or th~ las t in lerglacial wcrc dornina tcd by 
niiXJI~·. tl l.na tncludmg llt•d,\fiHI/Ufll, Podou11p11.\, \Veimul11111ia and Quercu~. Ouring coolcr tadia ls ~111 d thc full 
glnc•a l penad. ' o ld' Pooceac-domi natcd pararno vcgeta lio n and 'cool' shru b-dominatcd subparamo vcgetation 
(llr¡u•rirum. Astcraccae. Ericaccac) do minatcd thc rcgion Low lakc lcvcls are indica tcd by a low rat io ofshallow 
" ".ttcr : dccp water aquatics (i.c. Myriophyllum, Lud1ngia, 1/ydrorotyle, Cypcraccac : /,\Ot•tes). Elcrncnt analysis 
~howcd incrcascd Fe contcntm lhc numcrous vo lcamc as h horüons. Abunda ncc of Al. Si and K may be rc latcd to 
~trong WCJthcnng. V:Jrimions m clcmcnt abundancl! (Al. S1, and Ca) m:~. y also be suggesuve of changcs m prccipllation. 
Evidcncc from el ay mincralogy. such as ch::mging smcctitc: kaolinite ratios also may support climate changc. 

JANSEN, J JI F . VA DER GAA 'T. S J. KOSTEil . IJ . & VAARS. A J. 1998. t'ORTEX. a ; hipboard XRF
scanncr for clcmcnt ana.lysis in spli t scdimcnt cores. 1\'larinc Gcology 151 : 143- 153. 
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The l:pper Pnlaeolithi ite Bolshn) a \ll.arzhn: pal) nolof\i al r<-rord nd 
p:llaeoen' ironmenUII rN.'tlno tru tion 

Medeanlc, 5.1 & Sapo~hntkov 1 ' 

1 lnsutute ofGeograph~, Acad m) of ~..:ttn' · 1 \1plJ~·\. \L..u.kmu::t r, 1 C'tu na u '-ll> tl.::. \\ 
'An:haeological Lnsutut(., !'\:mon.tl .\ Jdcm~ t'f 'lcncc:~ llfllr.ttn.: llb~hn 

l...cmn ~~ , 1 '. bSI.XH l' me 

The L11e P:llaeohthlc iUC Boh .. tuyJ ·\Lla.nh.t b ltuatñi m thc "'-<' tcru \tC'p(l(' fOO( of l·.;:.t..;:t,-na FAifl'1't 
(Northcm Black Sea coa.:.LJI arca. l~lramc)_ The .tn.:h.\co1<'~tc~l. bth4.,klfl~o.~l . r.shn·~l!'' :-l .1nJ p¡l n'W'Itok ~:al 
studl~ wcrt: carricd out Straugr.1ph1c 'iuhth\'i~too wa~ ha\C't.l on tht- chnlftC .. tf3ug.n.rhh. \.Lu.tfk ucm t th( k..- .., . 
SOJI fonnauon of Cl..r:tinc (\ 'ekhch. 1968)_ The lar:s~ hori!OO ofO 9v m tn thü.nc mcluili:-d 1 ~:-ulturalüyn at th< 
dcpth 0.9-1 .O m betw«n th~ lloloccnc blad •• sOlllChemoicml anJ red u t.('- . 1 l4t. Th l.ath.-r "a formcd Junn¡ 
thc Wurm1an interst-adial (W!-W,, dO. Ac(:ord.ln1!- ll'l \'d.llch , thc k'C'S.-. ' ' Jn l..arl~ Prn:hem\'41lUI u 1.1Nl<lf'1ron 
(W3. pt1) formcd dunng lhe 11\JXtmum of thc ll'ol Pkl<-1\'tCc:ne ~lk:t~tion The c:ultur.tl LI\C1 "' tortnc:'\1 m lhc 
nuddlc of the L.11e l'nlaeohthrc trme ( 16.0-22 S ka Bl'\ 

Trnces of four Jight surfac(' hou\eS \\llh farc¡>l34.'C'S ond .1 ~rc.1t numbtr ot )lh'" &r1tf.~t.:t "'C'r(" f~-...unJ 
Thc anifacts consts t largcly of mrcroin\'entOI). ~o~oh1ch suggt'a th.u lhi\ tic ""' .t 'c;"".a -.nJ1 d\\dhn u\Cd hy 
hun1crs 111 sprtng and summer Also, numeruus HIJOII pnH úf boncs "'ere ¡J,.,_~o.,trc-d An:tl) '' l'IÍ thc ... <' f\.'OJ.ltn tn 
cu ltural 13ycr provided J possibihty to deduce 1hc annuJI )Cht."dulr ot ~U<: .lCIIHiln of l'klflUI.nu.\0 tn th:n 
region, hunttng in particular, whkh depended on an1mJI mt~Jationo;, nnd wa~ du.unt:tl) S.CJll'Wl.ll 

Palynological s1udies wcrc cnmcd out in two hthologtcJII) Jdenucal M"CUl'lfh e\~ at dtc.tBncc ''' ~~m\C 10m 
frorn each other. A tota l 40 samplcs werc colkctcd hom tltl· loc.·s~l'' and thi.: o~f.'rl)mg ~nd undcllyms htlfl/llO\ 

C hcmica l trea trnent was cxccu1cd by Gn1duJ... & Za~hn\i.J)·,, (1962). Addttlonal ultr3\0na~ trtalmC'nt uf \lmplcs 
wns a lso applicd 

Thc hig hcs t conccntrnlion ofpollcn nnd sporc~ m good con rr.at10n "'-1\ ot"l\en.l-d m thc <-ampl" fmm 
thc Holocene horiron and subfossi l soil Pollen and )potes l:OC\t::cmrauun appearcd to he: lc1v.c't •n l{l('\\ hon'"'" 
mcludcd the cuiLUral mtcrval. Such low frequcnc) of polkn rwd spon:~ m h-.·-. W3\ pn"'hJbl) tfuc: to lhc 
subaerial gcncsis o f locss~. sca rcity of vegetnllon in thc harsh glac1dl thm:ue, :md ahrupt L·h;m~c 111 tcmpcrJturc: 
and humidity, wluch were highly unfa\orable for )ubfru.SJI poll~n and pon::s. con.sc:natmn , ch.: 

The pollen and sporcs from thc undl"''lymg honwn of \ubfO!osJI ~otl tndKatc: oo for(' t · u:p(l(' 'l'rc·adan)t 
111 thc rcgion. In pi nc~b i rch forcst (prcdominance of Bl'lula Jnd Pmu\), wmt temf>!:ralc 'pc!:lt' of Carpmu' AlmA' 
Ulnwr, Tilia, Quercm, Arc•r, Salu grcw. In )tC:ppc' bmh '\C:rophylou (C'ht:nupo<.hJn:a.c). and mc:'<,phyhlO\ 
(AMcrnce..1e. Po.1cca.e. Polygona.ceac. C ichoriaceJt', .md othc") s~cics '"l'l~ pre~~.:nt \. eruph) lou!l J)('~ou.·'l t1f 
Art(•mi.<;ia wcrc rclati,•cly rarc 

Spccial aucnuon was g1vcn to samplcs from ltle'~\ hnn1.0n and cuhur.1l la)cr w uri,lcr lo rec<lll\U\Id 
vcgctat ion and palneocnvi ronmcntlhat c'islcd during thc Wurmian g:l.lcsation null.lmum (18 .0 190 k:t Bt•J. 1nd 
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die n&au e{ 1.; o( btlluort rmgb .. ,:.tl .snd 'crou.: 
51q>p0 car widnprQd on a < 1lle ~b)l '111d tu h¡lou pe< oc ol 
ATU'mLUD luUrarnu. ( d ll bfJrixc3 rr .manattd ThL pc."~l~ of mt' .. c'l'b':' l~..lU .. hcf'tk. and 

ere mor utc F,plw; Ira oc urrcd pcndtally Pm hircbl ~l:t ""c.Tt' ot hm1k-d nt nt ~hrubh) t'oorc:al 
pcx.1 al 1\lmo Brtu.la \ .'tallllt' luan núJ .. 1 nana and Salu gn,..., oc.. Jonall} m mall nunh~ tlt"JH~!IoiOO!Io 

formtd mmoat p:rmnuJ. lroun 5011 tso.. ha 1 anJ alpmc )"Cc:l u.;h .1 Bolr)c luwn bt1rr-al.-, D1pha:ium.. 
rhD num and iOC'llC ocbcn re t oont ... •rcc.J By 3nalog:y ~Alth 1bc rn::..cnt-J.t) :trc:al c\tent of thc ,. Nlfc.-.11 planb. 
~ rD3)' U 1 lh!l os vera e kmpcr.atw an thc tud) ;m.:;.¡ dunng h.J.b1Ullon lirTK "en: about ... C 10 Janu J) 

anJ a hall! + 1- < • 1n Jul) Tbc polkn ''' rudc:ral pla.nli f Pümwgc1. Poh •rmum a• ic tlhJn·. SrNanum mgra.m}. Y. hi h 
t U\ll:illy anwtk.•cd <h aru.Jh.: tnr: of prd11nrcJ tuh1utlon al cn..:ouutcn .. 't.! m al:\nomull~ h1gh pro[klf'ttOns tn Spott 
.wd poltcn 1 \Cmhb • t.-.:cunaJ 1n thu c:ullurallo&}tr tn ¡ns•g.lll11 -:mt numhc~ . The In" frtquenc.) of polkn 01 
JUd~;uf rlant ~UC!I.l 10 thc horH~m tubttalton Of tht' c-.tte Thh COOciU~IOO ~;ompl lt:.) \\lth the OpiOU)O Of 
.az~.:h.acola~t!.LS tlwt the Buliha)3 Alli.tr/h3 1tc v.a' u d periodJcall) h 3: c;.ns.onal habttatJOI:l für tw~tm hunters. 

J)olkn- .. nc.J por u crnbt.tgc:s dcknrui\J.t\.-d from thc Hol<~enc hon1on pemm u~ to choose thc thrcc 
(lilhn /OOCS ctw.u. tcrucd thc r~rl)'. \hddk: and UpJlt:r Hui(X.c:ne. r~ufhlruct -.egetatu>n and ~tabllsh Lhc ~hmnte 
\o~rtotuon lñc ~tgnificant tmpo\c:rP.hmcnt ol polleo and spor~ t.txa m rcCI.-ut .)cdtmt·n~ \\J~ the result of 
nthr ·!14~"-·mc tm¡'t3c..t tn th1 \tf) mhJhllakd r~g10n 

J>rcliminary pal) nological studies at the roman site of Po lienzo (Cuneo, ltaly) 

Caramicllo, R.1
; Arobba , 0 .2 ; Fossa, V.1

; Preacco, M. C.-' & Micheletto, E.3 

p. Il rol Vcg Cnl'<r>rly ofTunn 1 Ol ~5 Ton no ( lraly). 
1 1~1 lrH Stuc.h Ugun Mu'icO Archeologico del Finalc.l 7024 Fina le LJgurc (ltaly) 

Sf'Jpnntenclcn7 . .1 Bcni Archcologici del Picmontc.IOI22 Tonno (ltnly) 

·n1c town of Pollntlit~ was founded by thc Ronuns at Lhc cnd of the sccond ccmury BC. as p:m of the 
gradual cx.:cupation of southcm Piedmont and may be idcntified toda y \\ ith thc hamlct of Pollenzo ( 19 m as!) in 
thc munu:ipialuy of llra (Cuneo). Pulltntia, with Augu.'IW Bagitomwrwll (today Bene Vagicnna) and Alba Pumpeia 
(loday 1\ lha), wcrc unponant rood JUncuons a long the \'ia Ftth•ia. the m;un road linJ..ing tlu; Via Pmwmia to the 
a lpmc pas:-.es. Early arclt~tcologtcal c:tcavauons conductcd at thc bcginning of t.hc ninctccnth ccntury led to the 
ttlcntJficatlon of thc basic st ructure of the scnlcmcnt, wi th the loca tion of thc forum. thcatrc and amphitheatre. on 
'Whl h m the eigthecnth ccrHury a charactcrisuc hamlet of rural houscs, kno" as thc ·· IJorgo del Colossca·· was 
buih. Thc hamlcl rcspccrcd lhc cllrp lrcal shapc or lhe Roman building (GOKELLA & RONCHETIA 
OUSSOLATI 1980). From 2002 works for rcstoring and cnh:mcing Lhc Jncicn t town ha vc s tartcd. conducted by 
thc Muustry for Cull ura l Hcntagc and Aclivitics and the Munici pa li ty of Bra. 

The prescnt study rcgards thc first )'car of the digs in Ptazza Vi non o Em:mue lc and the arca known as 
'"Agcn¡ja" whcre funcml anc.l burial monumcnts datable to betwccn thc second and fifth ccnturics AD. On these 
rcma ms mcdiacval (clcvcnth ·twclfth ccnturics) and late mediaeva l anthropic laycrs ha ve bccn identificd. A short 
survc.:y ín thc ncarby "Tosco propcrty" has providcd cvídcncc of thc usagc phasc of a In te antiq uit y hu t dating from 
the lifth -~ixth ccnturi cs. Frorn thc soi l samplcs takcn 111 various strat igraphic units a palynologíca l s tudy has bcen 
start cd for the rccon!!.truction of the cnvironmcnt and human activil'ies in thc sou th Picdmonl Jrca (CA RAMIELLO 
& POTENZA 19?8). Extrnc tr on has bccn rnadc us ing s tandard mcthods and cnrichmcnt wi th hea vy líquids. The 
resui L'i are su mmcd up bo th in thc graphic pcrcell!agcs of the individual arborcal-shrubby and hcrbaccous laxa and 
in c umulat ivc e nes rcgarthng various categories: Querco-Cnrpinetum. hydro-hygrophilous pla nts. 
Pasturc/Mcadows. Ccrca ls and Anthrop ic lndica tors (Al). The Absolutc Pa lien Frcqucncy (APF) va lucs and the 
Anthropic f-rcqucntation lndcx (AFI;;AJ* l 00/AP) are rcportcd . 

In thc Roman agc, thc arca is dmractcriscd by the presence of Querro-Carpinewm (27-20%) with a 
progress ivc fa ll in the Middlc Agcs (19-8'.1--) :md in thc modcm agc (18-7%). Thc hydro-- hygrophtlous clcment 
rcmams a hnost consmm at low le veis throughou t thc span or time considercd. 111 agrccmcnt with the topogrnphical 
location of the s i te. Arnong thc po llcns o f arborca l spccics cu lt ivatcd for food, of pan icular relevance is that of 
Jugiculf. which appcars a lrcady in thc dccpcs t laycrs d:tung to befare thc sccond ccn tury AD and prcccding the 
foundations o f funeral monumcnts; thosc of Castanea are a littlc more recen t. Thc pcrccn tagcs for pasturc/meadow 
pccic dccreasc slightl y ovcr time and do not scem indicativc of a spcci ftc use of thc tcrritory. As far as cercals 

are conccmcd thc exc lusive prcscncc of llurdeum typc ccrcals is round for thc Roman agc. whilst thc cu lt ivation 
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d<l Plemonl In L \IER( ~'\DO. 1· \IIC:IIE 
120. -\llcm.mdt Torino 

\oO~ELLA. L. e RO-.:CHElT ~ Bl' 'OL \TI . ll 1~'0 11 r 
e tcmtonalc . In A.-\\-\ Studi di \rtln:oh.•~ti.- dt•dttatí al••t:U"U Ri&N»\tlll M' 

Pollcn dntn from thr Romnn pcriod (111 -\ ccrllUr) \ 1)) in 1 rt·nto- orth<rnltnh 

Marcheslnl, M. '; Marvellr , 5 .1
; Olml, L'; Torrl, p _' & Forlanl, L.' 

1 Archacocn\lronmrntal L3borJtc.>r)' - Ap1 .. ultural .tnd l·n-.tnlfnth.: 1 1 ( n\tr< · \'"di 1, Lt'an l 
~0014 Crt,akore tBoJ,~n¡ -luh) e-n ad '0\,,,..,.._..,,.u.· 

'DepJnment ofE-.olutiom~u~.- E'pc.nmc:nul llu.;&..~ , l !n,,cnlt ~1f H 
40120 Ilok OJ (!IJI) 1 

In thc Cll) ol· Trento (46 OJ llt '\ 11 • O • lon~ l . 19.S m 2 1) k-...::.uc-J tn Trl"tlltu Atu J, 
'orthcastem ltJI)·, J ·entra! \itc in P'iJ7J;I llcllc mLJ' \"rJ Rl.l,mtnt "~h C\,"3\'JI("Ü 1\~ thc \h. ha( t ... all"tup~:Tta 

Offtce of the ?ro'incc in 199-t 1996. Ba\Cd on ar~.·h'"o~ok'P'- 1 d.at&. thc.· t..hn ,,h~~ ~,_1f thc' '.kl' tl rJ 'trom thc 
lmpcri::r.l Reman pcriod (111 C(nt AD) to thc l..1tc \h:dtl"\al Agc (\1\" '"cot ~p~ thu~ re; ,hhn l.u p.trt (•f the 
ht)tory of thc en y. ·me d pos11 was chJr.u.:tcnstffi b) '~ JO\:tcnt ~Jtl·r dunrtclc;. \ multah ~tphnAn <.:&h. h. 
tnVOI\'ing Jrcha~ological. str.mgraphtc, fauna! and pal)'nologH.:oll.tnJI)'~>C-. V."l» '"aml·J ')Ut oo lhc; \tic:,,,"'' Uph: 
\\htch pa laeocnvironmcntal contC\l saw tht• deH~IOI10kn1 o!' lhc ~11}. a.nd 'Ah~o.-h n\Jn c-O\lhNIIIlCnt rd.lth){l h•Jl 
took place 111 thc arca Polk:n 'i3mphng has hc.•cn JOtntly pl;mnc..J ''llh urr.:hJenk"l~l'l 'rn'-t:: the lu-.t strp <'1 
cxcava tiOn, nnd a total of 40 sa mplcs Y.t:re collc.::ctl'tl fwm a filhn~- •n 01 ,, m~.tlh tlf ,, .• "', 

The lowcr 20 samplc~ rCfL·rrcd to thc.:. Rtlrn;m Jl(rind. 111 .. 1\'/\ cl!flt AD. and art tcr-,n«t hcu: p,,lkn 
grat ns wcrc wdl prc::.crvcd. and po11en con ccrllr.ltl~m wa, ppm"\ <> (X)O pi~ n~,u~th. lht mdud~.:J 131 t.A\s (n•,·an 
52 taxa/samplc~ -15 woody plants, 88 hcrb~). 

Altogether. n qu ttc opcn land\ca¡)C. narrn.·ly a ~:nniiOU\'lU'I) frequcmcd cnuuh~,,d,· h:ua .. ICH'-t:d ~'lkn 
!:opectm. Fores t covcr was lO\\. nuunl) coosu tutnJ hy :a nu\et.l oo\.. woud (Qut'Nut untldl , fnuriiUl ''"fU'. 
Fra.lrmo. ~.\rehior typc, O.'trya t·nrpuuj(tliaJCnrrrml' ant'nltl!H • .-\ut u1mpn:r~ l)'llC, ltlt.t , fllmtH) 
ll y&.rrophtlous vcgctauon (Ainu.\ cf. glutúrnm.l'opulu.\. \'u/n),lrom Jxlth th t:hannd ~ull tlli OJ,n thc b.l"'-n ,¡nJ thc 
ncarby river Adige, was s tgnificant 

Two main phases were recogmsed 111 thc !.p«lrJ 
a) in thc 111- IV ccntul) AD. thc anthro¡w: .lt.:Uon wa paniLularly cqJc.:nt, .md \:.h.u.t tc-n)Cd l,) .m 

uncusc agricu ll ura\ acuvity. Thc lall('r was )hov.n h~ pollcn ma.rl..a~ ol hciJ\ (/Jordnmr gr. Alrtfil lntu um gr. 
Trrttrum cf. spe/w. St•nJit' arta/,). cultt\'Jllon uf \-IOL"S CVitn \mi/r-tn). hcmp (Cttmttlbl\ Jtltlhl). flC"-itbl) 
vcgctab lcs (Cidrorium 1t11ylmf 1ypc, Om.uira ~r-). Jnd cdtble frutt trcc' (CaHtJnfll hHna. Jr,_'lltlln rt-_r;cm. -~'"''"· 
Maitu and Prwrus) "-'lcado"-s and grJ1111g l:wd v.crr tc~ttficd b) Gr;uYl!nt;\t, l..egurmnm ac t ¡,¡,,twm t,altH , 
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,.., trcJUnctn ere ncar 

AD. thcrc "" a ~tbtblc tkt.~n..-..e of 

l'rcliminar) pollen diagram of the Terramara di :O.Iontale- pro file J (Bronze Age
Lmilia Romagna, Jt.al) ) and the JD model~ for mu.>eological exhibition 

Bosl, G; Accorsl , C. A. ; Bandln l Mazzantl, M.; Marcheslnl, M.; Mercurl, A.M. & Trevisan Grandi, G. 

1-.~1 ,.. ~~- of Palynolol)' and P.o~!.Jc,¡Jxtt.ln)', lkp;.tnmcnt of thc \-1u..,cum of Palaeob!oloe;.} and BoHtmc G:m.kn. 
l'nncr 11y of \lodl."TU and Rcggio Emiha- ~w~ p31inopaleobot unimo tl 

Thé Tcrrafl\3ra dt \tont:llc: (4-l J.¡· la t . ' 10 5Y lonb E. 97 m a.~ 1) i~ one of the mehtmtcrcslmg :tnd 
r~no"nc:d He~ of lb~ llron/e Agc tn 'onhem haly h has ~n ~tud1cd by a multtdtsc iplinary team v.ith the Ji m 
of rc,umtru .. :ung thc c:nnroumtntal and cultural contc:<t m v.hich thc terramar.:a dc.,.cloped, mside lhc projcct of 
lhc creatmn of .1 mu-.eologJcal p.ul.. (undl'f thc dircction of Andrea Cardare lli). C'hronology v.a bascd on 
.uduculog~t:al Jnd mdlf"K.:arbon ÚJia Atc.:haoobownu.:al analy!ics \'-Cre carried out on polleo, sccds/frua ts and 
\locxxVt:h.llf.:oal Tv.o ~lr.tugraphac profiles. plus :1 numbcr of httlc sequcnccs ant.l :.ingk samplcs insidc and around 
thc '\lit, werc sam¡)Jcd for pollcn Wc prcsent hcre the prl!l!mmary polleo dmgram of the ~ trau graphic profile 1, 
uhta 111 cd from thc ftf\llrcnc.:h o¡>cncd \lolthin the lcrramarJ during the 1996 e:.;ca\'ntton liS 15 cm bottom precedes 
thc 'tclllcmcnt Allogether. 44 polleo samplc~ wcrc collcc tcd from thc profilc, en. 375 cm dcep. at 5- I O cm 
intt:rv.tl\ E:t..plorati\ic analy!.e_~ lcd 10 excludc ~nmp l cs intercepling firc cpbodcs ;md thc top disturbcd levcls. A 
mciln of 450 pollc.::n gra1ns pcr samplc , cxcluding Cichori01dcae over· rcpresented 111 most samples, werc counted. 
~ ore than 200 pollen ty ¡~ wcrc tdcnt&ficd Thc polleo diagram showed a vegc1al landscapc charac tcrised by a 

fme\1 co~o-cr of mesophilous oak wood (main ly Quernu ami Carpúuu bewlus). anda prcvalence of hcrbs. mainly 
Grammeac, Compos1l:tc and Cyperaceae. Six local polleo zoncs w~:rc recogniscd dcpcnding on climatic and 
cultural ch:~nges. 1ñe bouom polleo zonc, preccding the onset of th c: 1erram:u a. was mainly visible in thc 
compara ti \ie ahundancc of conifcrs (Pimn. Abie\, Picea). Thcn, lhc increase and oscillation of broadtcaf trees. 
ct.--rta l pCJllcn and C1chorioideac:, and thc fina l dccrcasi ng trcnd of forcs t cover (especially Querru,\) and ccrcals 
~howcd thc hl) tory o f thc influcnt:c of thc tcrramara on the cn vironmcnt. Altogcthcr. thc diagram was marked by 
rn:my anthropogcn 1c pollen indicators. i e. Cerca lía polleo (main ly Avena/(rilwum group and 1/ordeum group. 
JOi ncd by Panirum cf. and S~t·nle areale), othcr cu ltiva tcd hcrbs (CannnbiJ, and Viria faba), and woody plants 
Wllh cdiblc fnuts (Castanea. Juglans. Morus, Prww.~. RibeJ, Sorbus, Vitü). Thc latter woody planls appca rcd 
exploncd as W!ld plants, probably carcd for. in a trend 10wards cultivation. TIIl: abundan t Cichori oideae can be 
ul!crpreted J.(i an 111dex. of brccdmg procticcs. 

In order to ohtain a ch;mning look . nltrlcting and imprcssing. for the exhibition of pollen data in the 
muscologtca l pnrk. a sct of 3D modcls were prcpnred fo llowing the 3D modcls of thc Palynological Pa lien R ora 
firstly produccd by Accorsi et al. ( 1992). Modcls wcrc made for Cerea li a pollcn. on thc basis of stat is tical 
morfubiometri ca l analyses of pollcn grn ins found in lhc terrnmura. Modcl dimensions (mean P, E, porus + 
an nulus) are :1t 2000x. The 3D palien modcls of thc Tcrramara di Monta k , prcpan.:d so fa r, are three: 1) 1-lordeum 
group , 2) A\·enn·Tritifwn group: 3) Tririnm1 csaploid-lype. 

ACCORSI C.A., AROilRA D., llANDINI MAZZANTI M .. BARIJER INI E., DALLA! D .. FORLAN I L., 
MARCHESINI M .. MERCUR I A .• TR EV ISAN GRANDI G .. TORRI P., 1992 - La Flom Palmologira 
lwlituw in edi:itme "macro". Giomale Botanico ltalinno. 126: 42 1. 
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\d\ nc in th pal~ nolo ' of a\t ¡¡, 

Camon, J . S. Yl R. 1; Gonu ez 

Environmenta l implications of pollen 'P«Iru from but dropping' •tnd pot.onuol 
for palaeoem ironmcntnl r o"' truction 

Carrlón, J . S.'; Scott, L.' & Marals , E.' 

1 D~pa.na.ml·ntodl·IJ¡okt~l:t Ve ~t.ll. l"naHr.t\LWJ•\Iuma.~ 111 
2Dcpartment of Plant SnCOl"C!'I. tOI\(I,lt) t)f thc hc;~C ,f, !e;, lJ.k1C'mf,Clh10. s.-x:th 'tll.::.l 

1 auonal !\lu~cum of i\',umhla, WmJh ltl-., '-.mub1.a 

Uat guano ha~ bccn ln'>uflil:lcntl) c~pJ¡ltlnl J JMhn~'h ~h.JI rn.tm.:.~l -r ~l.a 
rccons.trucuon. This tS panly duc to ,¡ poor C\[)Cfllncnt.ll Ndgwund \.nn~ h.-J un Nt ~\lann :anJ 1 '1114 r.un 
relauonships. Fossi l b.at Jung dcpru.ib are mrc Jnd d¡fticult ta ohtam du~.: hllna ... ~.~.: t..tl'-k ~.a' nt k-. .ah tu.:: lllc'ic.: '" 
more accessible placcs haq,· oftcn hccn mmct.l a~ 1attluc1 anc.l dt"'tl")"-d \\" Jlt.h.:,, llllr ''' th .. roma" 
l:..lphOilOIHÍ C l~SUCS, \11., that Of the rcpre!.C-ntati\"11) t)( Vt'i!('I,IIHJfl 10 t'-.11 gU.II10 \\( th th.Jt 1""'11kn ,\11,11 ''' lll 

fresh bat guano can ref1ec.t loca l \ C"gctation of tht.' t'O\aronmcnt ~unounthng tbt' \..&\111 "h" re ¡,,11 .. u!c'Cll\':\ dtk 
Ul..cwisc. thesc r~uhs bnng suppon to the suggc"it i('C'Ith~t b~1t t;UJOll may ~ J ~·'Od hWJllntl~IJ&n tnHtfni.illli'O nn 
cn tomophilous planlS OLhCf\\isC undcr-n.-prtie:ntnJ 10 pc.ll ho~ ,\ll~IIJ.\.(' \c-duntnl \tn l• ~~ h,11 tlUO(! ar1'1tab 
10 be !!UiUibJC for pollen analySI(i and p11l:ICUCO\-Iffilln1Cn131 f(\;00\lfUd1Ufl ll \hould ~ rrt ht;thfC" h1 ltnll mnfc (if 
thcsc dcpo!.its cspccinlly m nrid lands \lohere palan~•larm.:al Wta ;u~ ,m.:c lh,v..c\c'l -.l.tl..t fmtn ·\mh m t'au· m 
Nam1bia seerns to suggest that not all fth'lil dun¡; IJ)Ct'\ arc.- ~u. ranll'1:d tu prc-..-.·nc lliS 1! rvll n h t Jl!. 1hk th.al 
prcse rvutton depends on local post-dcpo~ & t ! onal procc ... .,n in UH' )lh:\ hui th ' t Pf'ld.lf) uphnoonual 
proccsscs should be anvcsug:ated funher 10 :tscenam to "hat C:\h:nt th<") .alll·,.-t tht: ndmc "and lPfnJ't'''hiln ot 

pollcn asscmbl3gcs. 
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Pollen record from archaeological sequtnc~ at ou th of Patagonia, "'-rgentina 

Manclno, M. V. 

l...othontouo de,,.,. a~ Pal• iU. F.a..-uh.ad de Cicncaa E,a,:ta~ )' ~.ltur3b. 
Uua\Cf 1cbJ :'\.t 101111 de \tar dd J'tau Funcs :t:SO. ;60() · \IJ.r del PldtJ A.r~~una 

Chm.au~ cooc.liu·~ and lhd.r {'hangc-s are .;~n •mfkli1..J.nt f3~..."1or for the de"clopment of human 
pop1.1Liltwn Dunng lhc la)t )tars. palynologu;_alm"e!otigauorh on arcbacolog:lcaJ :tnd pat bog scquenco at south 
tJ( l'iltagooua (.n.5rs. AtgcnunaJ ha\c pm\1dcd paloocn"·ironmcnulmformallon and h3H penmued the anal)~•~ 
o( tht rc:buoo tup bet\11-ccn paletX"n \ aromnental dwngo and 1hc pencxb of hunun occup;ltloo dunng the 
Holuc:enc. Nn""ad.l)3o, coinc1dsng ""ath a ramfall gradJcOllh.lt decre.tS lO 1he 1!3'>1, forest, grnss and shrub steppes 
and erru -dacrt are procnl. fVs, 11 polleo data are ~h~n m polleo pc:rcentage anJ m conc:enlliltion d1agram;, The 
pJlcncn"aton.rnt:'ntal sntcrprew.uon ·~ b:u.ed on a compan~ bctv.cen Lhc ffb)tl pollen dJ.tn nnt.l modem pollcn dau1 
and thttr rdauon to the \egr:uuon and thc: chmauc condltlons of the study arca The rt uhs nre compared wtth 
arch.aeologlc:al records that anc.hcatr local hum.1n presencc. The paleoenvtronmcnt.al reconslrllction renccts 
dtflc:rcnt proc~~ such as eh mate change and hurnJn tmpact and helps to explain sorne aspccts of thc cultural 
chanKe pmces~~ 111 th1s reg.ton m southem South America 

MOOt:m vcgctauon bccame cstablished at thc.: beglllnmg of thc Holoccne v.tlh the expanston of open 
forc 1!. ot NOIIwfagul atthe wtst and gra stcppe e-.pansion 111 extm-andean region. Although the cause of low 
values of Nmhofa.t:tlf moy be tht amhropogentc mfluence by tires, populatton densi tles are low for this interval, 
and the rt:cently deglactatc:d sub!)trates may ha \"e not permmed the Nmhofagus cxpansion 

Between9000 and 6500 yr B.P tcmperaturc.am:reasc fncthtatcd human seulerncnt on the stcppe. On the 
htgh plateaus. uuluablc only in su mmtr. the archacologacal cvidcn e of scalement 1s late. ln the e arcas where the 
chmlHtC and vegetauon vnriauons are rela ted 10 nltJtude, C\Jdcncc ofnncicnt human occupnlion is given in \•alleys 
and ravmes Defore ca. 5000 yr D.P. in platcaus and ravmes a shrub st.cppc associatcd with scmt - desert ta.xa 
domtnated indicaung an increa.sc in tcmpcraturc an.d prec1pllation of ca. 200 mm To thc wes1. betwcen 5000 and 
3000 yr BP thc ecotonc forc)t ·steppc and dense forcs t at5Q'l S wcre prescnt 

From ca. 2000 )f ll .P. open forestm Andean arca ::md steppes in thc extra-Andean rcgion suggcst lowcr 
mo151ure nvaílabtlity. During th is pc.nod thc highest dcnsity of archaeological rernains is prcscnt in the rcgion. 
including thc coost J.rca (Cabo Vírgenes). In this rcgion thc pollcn analy~c~ rca li zed 111 thc At lantic coast, south of 
52° S. ) how thc dc.\Ciopment of swa mp during the last centuries. 

E ven though thcre are records of hunter - gathercrs in the arca since c<Jrly lloloccnc thc grca tcs t impact 
on vegetation corre_<:; ponds to tlu: last 200 yr with lhc colonizat ion of the Pa tagonian region by Europcans lltc 
forest was altcred by f1re and the displaccmcnt of stcppc spccies can be obscrved. Gra1ing could be deduced by thc 
prcscncc of Rumex. ma1nly in grass stcppc of thc wcst and soulhemmost area. 

The pile-dwelling si te of Palil di Livenza (fr iulian pla in, Northeastern Haly) : 
vcgetation history, human impact and land-use changes du ring the Late Neolithic 

Plnl, R. 

C.N.R.- lslituto per la Di na mica dci Processi Ambienta ti at Depanmem of Geological Scienccs and 
Gcotechnologlcs, Univc rsity of Milano- Bicocca (h<t ly). 

The pilc-dwclling si tc of P:aiU di Li vcnza offcrs thc opportunity 10 ana lysc in detail the history of 
vcgetalion nnd land-use changcs during the Late Neoli thic in the northeastcm sect.or of haly, lhanks lO thc 
ahundancc and preservalion of pollcn aud macrofossils (PINI suhmitted). In the 1960s amcliorauon works through 
the mire led to thc discovery of abundant artefacts of Late Neoli thic age (wooden structures, fossil bones, poucry, 
and lithic artef:IC ts). Exlcnsive archaeobotanica l. archacozoological and anthracological investigations wcre 
carricd out. 

In 1999 a corc was drillc.d and samplcd for pollcn analyis and 1.&C dating. 39 samplcs wcrc analyscd: 
polleo identifi cn tions wcrc done to thc lowcst tnxonomic leve\. The pollcn diagrarn was dividcd into three pollen 
zonc.s, rcnecting diffcrcnt pitases in thc history of vegetation and landscapc. around thc mire. •-~e dntes were 
lincarl y ínterpolatcd: a mean va lue of scdimcntntion rate was calcu lilted, and ages for thc base of the studicd 
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Pli'\1. R Veget.nuon hi~aory dunng lht L • .uc '-:cc.'hthr~ o~t th<" prk- J...,tlhn lit"" o PJtfi da l.J rnLI ':.n 1 ' ' 

Ita!)). Submittt:c.l to. Juunml of Quull'TU3r) Sci('UCL" 

Palynoindicution of tlw modern en' ironnwnlul 'lllle and 
palcoecologica l recon>lru< tion' 

Dzyuba , O. F. 

AII-Russtan Pctrolcum Scicnttfi~· R<""!ot:ar~h (n.'\l)Oftt:al f\ph,-Jh >fl fn,II1Ut '\ :'\ll ~H n 
Laboratory of J>alynolog;... Ru.s)l.l E m.ul ti'-' 111 · 

·owadays thc intcn lly of h<~rmful ngcnt!<l t·lfe~t UJlt.lll th\. (O\nunmtnt anJ ll\111~ t r .tm'"' '' 
cx traord inarily grcat. nder thc unfavorablc hfc condwnn.s piJnh pu .... ,.hiC( a )\ll uf lcTJh"ll"'lfl*' ti fut:l)) and 
sterile palien gra ins. bcc:tuse the procc~~es of JlOIIt-n fonmng_ Jt~ \el) ,t,Nbk tn lhc C'lw '"r ol ro\h.'nloillladu¡ 

of diffcrcnt gcncsas. ndcr worse ecologtcal conduion, ¡l.tthologtt:.all) t,l..:\dop<J J>clllto ~r.un-. JOdC.I'~; tn numhc.'f 
and vice versa. lJwt..:stigatJon of JlOIIen grJm morphol~~ alk1""~ ml& 11111' In rcHal tb" t"\I)IClln.' "'' 
gamctopathological compounds, bu t also to com¡urc ¡x11luung elte\.1 ol .. u..:h t.:mnpt,mhJ, 111 d:lfcrt•n¡ rqp~m' and 
m differcnl zones of onc rcgaon \\llhout u.smg of t.mdlllonal tcthmqm: ur dlfC\.1 fL'fhlr.ttaon "'1 mul.riiUrl ,HhJ 
wi thout expensa ve and omet imes dtfficult of accc~" c-qu1pnu:nt 

At prcsent tlu: problcms. conncctcd wtth :m 1mhcJuon .._,t ~~~lh:ll t.'l''logJL">II pnx m ht,lt•H .. al rJ~t 
cJf the E..'H"th nrc bro:tdly dJ ~iCussed . Palynology 1!1 oue of the ~caen u fu.: dt)(;IJ"IIIll.: ... wh11.:h 1 .tt•M 11 •l(lJ"U-..Idt hl thr 
solution of such problcms. Uut bcfotc st.aning Hl dctcnmn:rtt' Cll\"lHHllllt:nt.,l "'ldtc 111 th~ hl,h.Jfl,, _,¡ ¡JJ\.1 ol uur 
planc.l using spores and palien in,·csttgaüon 1l 1S nCC't..""i.\Jr) tcl rc:'\t<.m.:h t·Jrdully lhc: J1Jc'-tlll ph"h."l" -.e .md lh<' «tftt"" 
which took place in recen! gcolog•cal past. 

lnvcsugauon of sporcs and pollcn ll10rphology 3nd rl'\e;I)III~ of tc:r.uum.'i('lhl\.:al (U)!Iyl polkn l\ t1ru· 11f 
lhc main prob lems. Great amount of tc.ratomorphical pollt:n 111 ;t\!amt·nl-. nu~ ''-r't' a .. an llldll.Jiorf nf t.."''mrln 
palcoccological proc ses. 
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Por tnJbn«., du.t1n IUmélL.tt \h .... oe SCU1mcnb uro 11 ucm n .... ~ rc"cJicJ that d ·'!>pite th~ lov. 
coruau of tnK:rofi 10 p~lyoospccuo~. leratamorpluc.al pollm c:u b m me nl ttk:m lt .... '" h.ltJOd rn:unl~ CID 
tbe bound:uu:~ of paku:n\ troamrnL3l pcno..t &:.1Jcs tht$. alot of taat morphl"--.:tl poUcn gnttn.s \o\ -as found tn lhe 
n11ddle o( ClltC ol tbc tes J lrr/1n -1. sampks Lü.cn ID scnn IJ•:JtD tkplh IDler\"J.I 10 '1·10')4 m lt r.rtllb. that 
lhl> Ú<.l m» o dwhl, aboul uscfuln ol pal)nomorp lop~ '"' upuoas 10 soluuoo of complex problems. 
coo 1ed U.'lth ·fcflnlUOO ol c'<ent-rd:ucd rclJ.tcd k"els and. rtl(Jrro\.cr, !J.Ith "rcc:dic.:Jllon ol thcn hnuts But m 
rc.1Lty ti \o\rl-'1 rc"cakd. Lha1 re ulu of polleo pa1n" nKlfPholop~..-.sl pe uh.mu~ ID\OUg:u10o coofirmed t~ r~cords 
uf ~c.:)('hy I¡.;JI ln .. aug.auon Ir \Jooll thótt umr jdcpth mtd'\al 10 7 IO'J.l m). "'-h<n Mlfll!: comple'( pro.:csses 
prot.ccdcd U'l tbc repon :\.b) be, thcy v.ac conncctcd v.tth \'Okanuo. a U\·auoo. v.hil.:h rcfla:tc!d on Lhe d"elhng 
plant n:pruduclJH" .S.)\ltm \\ dl-loggmg ra::ord shov.cd muca~ cootcnt of hgnatc banth in !lt'thmcnb from thi s 
dcpth IUiavaJ A~ a \.\holc. obumed roulu coofirm tbat p3lynomorphology and pal)'nomdlc3liOO of en\lronmcnt 
qu.ality L<~n ;md mu-.t be ;Ul'l(!ng lhc J1')U)l proma-.rng oways of ~nean..:h of global c:cologacal proccs~. Y. hJch took 
p fa4.C oo our planct m rt:motc pa~t lt 1s onl) 1mputcnt to hocr-.e cooect !.(k.'CI - •ndu:Jton.. Y. hKh mu 1 be 
i)r(k.!dly r~pr~n t~ 3klf1g thc opcn-<::ut Thc1r pol)'morplusm lcq¡l 1) abo oug.ht to be rather lO\\ ln adth tion 11 is 
very 101potc:nt 11.) d1~tmgu 1.~h l1Uc: teratomorph1cal fOflns fmm those d1s turbed dunng fos.:. 1hzauon proces" 

AIIIUJ rp. ( Kamdl31 • MIOC<OO. bon: hole x,¡_ llltetval 1 087· 1 09~ m.) XIOOO. L.\1. 

Ftg.t. Nonna ll y dcvc lopcd pollen grain Fíg.2-6. Teratomorphical palien grains. Fig. l -5. Polar view 
Fig.6.Equatonal view. 

Distribution of pollen in surface sedimcnts of two Alaskan lakes 

Cwynar, L. C. 

l)epanment of Baology, Uuivcrsity of Ncw Brunswick. Fredericton New Brunswick (Canada) E3B 6EI. 

1l1e distribution of palien in lake sediments remains relati vcly unstudíed. 1 ha ve collected 40 random 
samples of surface sedimc.nt (0- 1 cm) from cach of Jan and Windmill L.akes , both of which are in borea l fores1. 
For each sampling poinl the lakc dcpth and distancc to nearest shorclinc wcre measurcd. Thc ana lysis of Jan is 
complete nnd that of Windmi 11 is in progress. 

At Jan Lake Berula. Alnus rrispa, and Piu a comprise >80% of the po llcn ;tssemblages in decreasing 
arde r of reprcscntation. Alnu.r abundance is unrclated (p;;;:Q.OS) to cithcr depth or distance to shorc. BOlh 8e111la 
and Pirea show signi fi cant relalionships t.o depth and distancc to shorc with Pitea dcc lin.ing and Be1ula increasing 
with increasing depth and distance to shorc; for both laxa the rclationship is somewhat strongcr wi th depth than 
distancc to shorc. Sa/Lr shows significan! negative correlnlions with both variables. Of the common herbs, 
Cypcmccae declines significantly in an hypcrbolic manncr in relat ion to increases in both depth and dismnce 10 
shore,whercas Poaccae dec lines significantly in a li near fashion. The on ly common aquatic, P01amogeron natans
type, also correlates ncgatively wi th thc two variables. 

The proporlion of pittcd and thinncd Bew/n grains was calcu latcd for cach sample as an index of 
corros ion. orroded Betula grains decline significantly iu a non~ lin ear fashion with both deplh and distance 10 shorc. 

Changes ín thc abundancc of the alga Pediascrum ha ve becn used as indications of changing water 
dcpths with highcr abundances fouud in shallowcr Jakes. Pediascrum pcrcemages show significant , non-linear 
declines with both dcpth and distance to shore. 

Con tour maps of thc distribution of individual pollen typcs indicatc that sorne types. such as Pirea, that 
show signiticant relationships to deplh are nevertheless more abundant at one end of thc lakc. probably as a rcsuh 
of transport by currents drivcn by the prevai ling wind. 

568 Polen 

Tbe pul) nol~i al anal~,¡, a~ a tool ror th, rch 
rrom Portalón ofCuc'u .\1 ~ o r '11• 

Ruiz Zapa la . M. B. ; Ortega Martonez. A. 1.', Dorado al 
Petez-González., A.'; ~rretero 0 1az.. J. • 1; llf11Mez 

Gil Garc1a, M. J .' & l'rsuaga Femoras J L • 

1 llcr.uum.. t'- \le { 

\\'t prt')tnt the p3l)TI\lk gh.J d.lt.t •r poodang. tu tv. rrofi 
(SICTT3 úc At3put:n.·a. Uul'};~. Sp:unl 1'bt- '10th l'ruf1lr- f"L..¡I~~ \C\{U ~.~ allowr-d tu ltO. 
compas11100 3~ \\ 11 :b lh rcbtion Y.Üh thc: 'hii'\JIC ¡nJ thc huJT'I.J.O h.lbrU.tiC. ct[ fh¡· 1f rrom 
yr BP (RUil ZlpJIJ. ~' al. :!003). Dunn¡; C\a\J.(l('IQ tn :oc). w tb 1 1 • rr 

• 

straugrnph~ prohlcm thc (> • rchJ~o'QioglCll k' eh pt"r{~·ll~ Jtf'fcrcnll.ltcd 11 tbc 'outh 1 ' ,. n.:. .. rh 
defmed :u thc :\orth Profik dut! to ttk- C'\1\tcn..:c of .1 p-e.1t r~., l hkx). hdiA ~n 1 ~ anJ .. '\O .. "ltl lkt't l. that \JI 
Jrom the C3 \ 'C cethng altenng thc:-: St"t::íment31t0fl rn.: ·~ ... lb: ' tflh Phl(t..l " th(n ....unt '" lWtkr h tn 1 
sol\ e thts problem b) nlCJJlS ofthc com•huon. not '"·u.llh ;¡rrwma. \4tlh 1hr: ..;{'IUtb 1 \ tlt \IK tl 

Thc obt31 0ed re~U)t <; '\h0\1. 1\1.0 !'~!len /00~ 1~1 .IK' C..i\11) !.li\HO~I,hf'J IQ ~'l(h f'llJf n 1'\¡U('tht"'- 'Thc 
Palien Zonc l. tllthc base of tht: cquences. recOI\b ln ll{'<'O un •. h\. ('k~ IAIIh l"lr:JH ( on/"'· J-..dd"\ and R. t-.¿ 

which reOects hum id and tempcntled clnn:w c 'l'Orllhlll .. '" Hchn .vno 'i -u t IU' ;¡ mt.JIIl."1t .an, bnuh "an tlC' 
mftrrcd by thc prcsl·nce of Oka and t.' \trgrt'en Quat ~~~. 'tA!tth dnn ~nd \\Olm~ ..:bf\\otll• l:'OCkhth~ . k dtn¡l. hl tht" 
exparu.ion of the shru b ,·egetauon ( Püll~n Zont lll 1lu: hum~n .tdl' •t) ~~ 1. k.ul~ Jd~"\.tcJ In ~llh l"'lltn '4uclk:· 
and !he evadenccs o r anthropogcnic dcforest:J. tion lrt s.hov.n hy th~ f'rt' n~ ,,, nu .. n-.:h.u ' 1 p.u11~ k .. 

The archacolog.¡c\ll correiJtion bcl" cen tht t"'o prutiln tu.) htx"'ll N ... J ''"1hc rull n du. n~ <. .... rlX'"J'"\J 
m both palien sequences. Th1s corrclJtion t\ Hlences th~ t.h ffe~t C"thtbllll\ l .. 'f tht rClllfd vf ttk.: ' <t.llltte1 
cha.ngC!:o Thc 101th Pfofile polJcn Sequcnct hows les.) defmed \'l¡,mg..:~ t.Jut lO thC' f't'llCI l,li\l.Jflt.C' rh"ll tlw ".1'1.'" 

enmmcc. E ven so. the ~trati gr.:t phica ll y undt~ungUJshahle ln:hno.llog~~.:>tllc\Cb 1 ami .J tul e hl:cn ,,bfltt(nhatt:J m 
thl) orth Profilc, thc lad. ofa grcat pJn oflc' d ..a h;\s hccn ~.·on l trmt"d .• mJ k'd' .tnJ o. "h'"h "'e"' .tltcr-rd t'l~ 
Lhe fa lten block. ha ve bccn idcnuflcd. 

RUIZ ZAPATA , M 13 , ORTEGA ~IARTil\ EZ. A 1 DORADO \ Al.l"O. '.1, \ ,\ ll>HlL\111 J 0.~ 
RODR[G UEZ. A .. GIL GARCÍA. M J .. ARSLJAtiA F!o RRI' R ·\ S. J L C \ RRF.TLIW lll<\Z J \ 1 
MART[ EZ MENDIZÁI3AL. 1 & Pi!REZ-GQl\'Z,\ LEZ. J\ 2003 \'c~c,.lltm. 1 hl\1<0) dunng Brontc •nd 
lron agcs in Porlalón C»c (Socrrn de Alnpuerca. Burgos, Span>J In M ll Rl IZ 7_•\1'. \TA. M POR,\ PO 
VA LI NO. A. VALDEOU.IILLOS, M J. GIL GARC[A . T llAIWAJI. 1 ilf 111 :STAM \'- n: 1< 1 
MARTÍNEZ MENDJZ..\BAL (cds.). Quatcrnary C'lim .. i. l k dumgr~ nnd tmirnnmcntul trl\.t'' In lhf 
Mcditcrrnnenn Rcgion. pp. 99 ~ 106 MmiSicno de C'lcncuJ 'i Tccn ol~l~f.t -U m ,·~hnt.ld AkaiJ 1'-:Ql .'\ 
Alca lá de Hcnan:s. 

Pollinic flora of Nul..-u Hiva (Marquesa lslands, Frcnch POI) nes iu): lndigcnou> und 
introduced plants sincc the oldest Polyn~inn sclllemcnts 

Gourdon, W1 &. Sémah, A. M ' 

1 Dcpart mc.n t of Preh iSI.Ory. lnSI11UtC or lluman J);¡JacontO iog.y (N ;.~I IOn :tl \1u~um ll r 'Jtura l l ll"' lOI). 
Paris (Fra nc.:c) - "'wurdoo (al) ,¡boo fc 

:! Rescarch lnstilutc for Lhc De,·elopmcnt . l lR055. Oond) (frnncc) ilml Dc.: pJrt l" ll lCIH ol Plt'h i,Wry off\JtiMJI 
Muscum of atumllh~tory. Pari!l (Ft;l nce) ~m1i1m.llr 
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Al U. t. \\C tuH tu"hcd thc polhm~.: 'oment of an au.:hJrologH:al St."(.;UOn '' hom thrce l:tyers have 
otlread) b:co datc:d In th1,. ca~.thc polhnic JOJI}\IS can be :1 v.a; to follov. an e\OIULIOO ofthc \cgctauon. These 
·d•ln(·fl~ • lu(.hc,. all•v. U> lo ~ht,..,.. up thc appcaram:c or thc di:-.appcaran¡,;~. in thr ~traug.raphy. of plJnt.s w¡th 

un L.nu\\n origm 
Fmally, tht:\C pulliOIC data could he cornpJrt.-d """h thc.: cthnologtc bchav1ours to bn ng Lhe eYiden e. for 

cumple:. ul a particular tradtuon \\hu;h coultln't ~ rc,ealed by anothcr V.J) But "e: mustn't forget the 
plundl ctphnary 3\~t.:t of ;.m.:ht~L"'iogu:al Mmhc!t, cach dom.Jin mu~t be bound \\llh the othc:r oncs for a bc..·tter 
apprw~.:h of a !.IIC 

<HTINO.P R. 1985b An.:héolugJc Oc:!.. ilc!t M arqUI\CS, contnbut iOO a la COII!líll~~am:c de l'ilc De UtJ Pou. ThC:se de 
troJ 1Cmc cydc. UuiH'I:')Ilé ck Pans 1, Panthéon·Sorbonne. lnstüut d'ethnolog1c. Pans 1989. 

SUGGS. R (' 1961. ~lñe ar,hncolog; of NuA.u 1/ü•cJ . [\1arqucsas lslands. Frcnch Polyncsirs , American Muscum 
Na tu ral ! J1 Siory. An Lhropologic;ll Papcrc;. N° 4Q, N e Y. Yorb. 

llalian palacocnvi ronments and palaeoclimatcs from Lowcr to ppcr Palaeolithic. 

Renault-M iskovsky, J. ; Karatsori, E.; Lebreton, V. & Kan lewskl, D. 

Muc;éum Nation:tl d' lfi~toirc atufcllc. Déparlcment de Préhis1oi re. UMR NRS. Un u!! de Palyno logic, 
ln ~t itut de Paléontologac Huma111 c. 1 ruc llcnt! Panhard F·75013 Paris. 

Tcl (00 33) 1 55 43 27 34. Fox: (00 33) 1 43 31 22 79. c-ma1l· jrm@mnhn Fr 

Pa lynologica l analyse of fivc l tali ~111 Pa lacoli thic sitcs (Ca' Belvcdere di Monte Poggio lo, La Pineta. 
A11na dc ll c Manié, Santa Lucia Superiore and Abn Mochi ) gavt;: S\:vcral ncw palacoenvironmcnta l and 
palacochmauc data 

Pollcn anal y!:ICS of the Lowcr Palacoli thic sitcs of Ca'Oelvcderc di Monte Poggiolo (Em1lin·Romagna) 
and La Pmctn (lscrnia, Molíse) document thc cnvironmcntal and dimatic conditions at thc time of thc earliest 
humrm occupation~ in lt aly (Lebrcton. 2001 ). Thc mari ne palien record from Monte Poggiolo illustrates thc 
vcgctauon cvolut ion dunng a short time covcnng two intcrglacial periods with tempcmtc and humid cli ma te. 
!lc¡mratcd by a glacial pcriod V>~th cool and dry cond• tions In La Pinctu (lacustrinc basin of lscrnia ·Venafro), the 
lowcr prolile rcfcrs to a stcppic open landscapc corre latcd to a gl:•cial cpisode with markcd dryness under cool 
tcmpt;:r:llure!, synchronous with the mini mal cxtcnsion of the lake. 1l1c upper scquencc att.csts to thc progress ivc 
lilling of the la k e during an intcrglucial pl·riod with ncw fa vourable moisture condit ions. 

This poster a lso prescnts a discont inucd local vcgctation history of wcs tcm U guria , northw 1 lta ly. 
bascd on pollcn ana lysis of Lhrec archaco logical si tes, Arma de lle Manic (Karatsori. 2003). Santa Lucia superiore 
(Kanicwsk a, 2002) and .A.bri Muclu (Rcnault -Mískovsky, 1972). which e~ 1endcd from the Middle P·.tlaeoli thic to 
thc lloloccnc. Thc mam mt.crcst of thi s arca is that thc Mediterr:mea.n rcgion has bcen free from continen tal ice 
shccts that covt:red northem Europe, which allowed the scttlcmcnt o f 1·/omo 1/etmderrlwlensix and llnmn sapzens 
\O¡Jiem populations in thi s karstic arca . 
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A nc' Palynological application: Pollrn anol ,í, from tcrri¡:t·nou dcpu,itt-d lll'id< 
of wcathercock of •'Real Hasíli a de San 1-idoro"\l on. "pain l 

Fombella Blanco, M. A. & Garcia-Roves FemandeZ, E. 

Dcparuncnt of \·c~J:tll Btol,,~~. Le~."'I l'nt\\:f'lt). :!J.~... 1 .. ,~ S:¡'lolm 1 

In ordcr to pro\ 1dc ncY. tniOf"lnJtwn .s~)Ut thc ~o~.u1L. 1 ;ut, ~ fl·'' n &c,;:tt~1a.nal (wtu trnt"rH 
dcpos,ted tnstdc of 11. hJ\l" been camc::d out Tht \\CJthcr~.,x.L \loa .. IIUóitt"d ilt tht tor ,,( th t "'" t th~ R :.1 
Ua.Siilca de San L'\tdoro" Th•~ consuudton C(m~lltutc~ ... m1"t antC'fc tmg. nlmpk uf ~.:arh Knm:.tllu.q ,. an 1n 

Sp:un , though the present·day thc ua~ih a 1~ a nti\IUIC ul l\ulldtn t-k.:l '"~,n~ hl .... ~. ~o:r.:t.l J¡ff('rCnt 1amc ~n¡,-.J, 
Thc towcr dates from twclfth century but the agc Jnd thc \lfi}!IO ul thc \4t'Jtht n.: -..l. :l1t' unLn \\.n llu u~-ul .. n 
wrn k of an of 2m h1 gh, as madc from coppcr with kJd Jnd ·m ct~.·d m u \lo nh ~okJ 

1ñe weathercocJ.. was tal-co down to dean 11. v.hcn lht: hl\\.l't \lrol lt''''t<'\1 lhl·tc "'"''" 1 ·"" 
mfonnation about 11 . how :md \\hcn allwed to U..'Ón Arii'U~. ht ... tnn~.·al, f";tllu)~nrht~al. m..:t.tlhr. rntnnt~~lc~ h. :JI 
and palynologtcal studrcs hG\ C been c.amcd ou t About ¡>OIIcn JrtJI~ ·" LhC' lir 1 ¡¡ur.: .. utm Wol\ ti tht tciTI r.:O(IU' 

dl.'pOS ited inside Of !he tai l of thC COCl.. would hJ\'C ~1)1 polkn .uu.J tftiUS f'IUtlcn WllUit.l ~·\._,¡¡ lll J l~ln \q:l'IJIHlCI 

'f11c oth c.r question was tf thc wc;:tthcn . .-ocl.. wa~ made 111 l...c"n 
11tc data of this P••lynologtcal ana l) SI., wNe a \ti) 1mport:anttoolto klll)\1. thc ¡\:op.,plm.tl fiCIJ::tnnl t 

wcathcrcock. Pollen types of Mcdi terranean hlogcogr.~phtt:.sl •.hstuhuUPn \\ele uknut•nl \rPutu' 11111 ,lit Ofrd 
europnea J/alimwm llalmufolium, Cu/lu p.ülmrpaltn·. Ca\tai/NI \1111\'rl Jtn;lmn rr~w. Pmu\ llollt·J>tn\1\ 1 r./fin 
dendara. ' Pi.\ ltlll and Piaa Thc pollcn I)JlC~ Ratllmcufu, 111\nfiH. Ranll'ulllll ,f'lurmu' l'.t lm.•c ,md 
Podocarpaccac, werc also adc.ntlficd '11te poli n asscmbla~c \U~gc!lb thc h)J'klthc , .... th.ll tht: t 1rt)!nl lll ~.uhpl~ 
could be Asaan. therefore a lso the wor)r. uf :.art On atcount ol thc't dJt;t a r~rlt\.a Wth tn.lfk tu 1"'1 11 '~' lht h'fl f'( 
1hc towcr and thc origmal wl!athcrcocl.. 1s now 111 the Mu ... eum uf th Re.1l Ba..,•ht:J d .. S.m ¡.,,J,tr,, .. 
Kcy word..~ : pollcn analysis. gcograplucal on gan, San !.~adoro wc.lthclcOt:k. U.."lln. "'i\\ "ram 
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Late lloloccne palcoemironmtntal hi.c.tor~ ofl\\0 e!>luari in Dhofar 
( ultanate of Oman) 

Hoorn, C.1 & Cremaschi, M.' 

llk: )ul \\.c-lbnt.l m l>h )far (Suh~nah:: of Onun 1 pmHc.lc: .t rct:ord uf L3tt: Holocenc 
I'Minkn' 1runJncnbl h1 tory Thc 3~l· (J( thc ur1.t~o.C !K."dsmcnb al sorfk. -..ck..:tcd me, m the tu.lnc~. locall) known 
a. lila M'' and qurm ... , . r.w~n frum 750-1C.H) c3l~nd.u ~c.tr.. ( ~1) J BC "' l>rc.>t:nt G~.·om('!f'phological dJt:t suru:ot 
thal p11or In .270 .no c·:tl y H< thcsc C\lu.tno v.c.n: <~n 10th~ \c:J and rcü'IH"c.l a htgh mput of frL":l.h \lo:uer from 
thc: fU()I.'"UIO:) .\1 k'.t-.t (wrn 27()..~20 c.:.11 ) HC onv.:ud~. lhc ph~:)iography of thc ntuanl~ dl<Jngt.•d :1!:1 a 
.,;(llhC'ItJC'ncc of Jv.tnUling In: h :ster 1nput frnm th~.· muunwm. As a rc!!.ult. thc opcn c:~IUMII.~ t:hangcd mto 
hamcr tlomtnat~.-d e IU<tnt: ""''h pcnodu:al input of ~..tlinc: and fr~.: h \I.Jtt·r P:ll)nological cbta mdtcatc:- that thc 

tu.ane\ art! mamly f1Jic,l wnh fl) polleo and ~porcs from the surroundmg \C~Ctauon. (ii) 3 regional mput of 
pollcn and porc-:. Lhroug.h ~urf.ace! anl.i ~ubsurfacc runoff from mountains. coo.stal pla1n and. \\·adn; (iii) palien and 
~pores from E.3\t Afnca and thc lnc.ltan ~ubconunent bruughtan by thc monsoon. Bctv.ecn 750·390 l'3l y nC and 
270·420 cal) BC tht: k~·almput of J.b.ak:r 13>;3 pn!\JIIed v.hcreas from 270--120 cal) BC 10 Prcsent coa.st3l pl3in 
.and "KOIIi taxa prevail B<Hh gcomorphologit.'al and palynologtcal dat~l sugge!lotthc ant.:Jent ccnters of trade such as 
SamhurJm al Kha\11-r Rav..Ta (ca 100 BC 10 400 AD) 3nd Zafar ::u Khav.r Al Bahd (12th to ISlh ccnturies AO) were 
afftc..:tcd h)' unportant hydrological changt") rdatcd to Llc)ertJiication of the rcg10n as a consequcnce of a 
o,a,calcnmg SW (~ummc1) momoon 

Vcgctational changes and human presencc in thc low und subalpine zone in Val 
Febbraro, uppcr Spluga Valley (Central Alps), northern llaly, 

from the eolithic to 1 AD 

Moe, 0 .1
; Engan, A. (Maude) '; Fedele, F. C. 3 & Kvamme, M.' 

1 Mu~cum of Botan y, 1) S. Un1vcrsity uf Dergen. Allégaten41. 1·5007 Dcrg~n. orway. 
' Gamlc Vcgsund>cg 30. N-60 12 Álesund. Norway. 

l Sect ion and Museum of Anthropology. Umvcrsity of Naplcs. Vi a Mczzocannonc 8. J. 0 13-1 Na poli. lta ly. 
• Lyngheiscn1eret, Hordnland fylkcskomrnunc. Agnes Mowinc kclsgate 5. N-5020 Bergcn . Norway. 

An mterdl~Ctplinary palaeoccolog_ical study in Val Febbraro, the upper Spluga Va llcy (1), bctwecn 
1H30m and 2304m asl. sugges t~ temporary prcsence of carly Ncolithic man a1 around 6,000 BP. Local forest 
c lcarancc and charcoal dust a re found . S tagcs of fo rest and trce line d isturbanccs, and incre.'lsed human prcsence 
are secn from arouud 5,500 DP. 5, 100 BP, and 4,000 BP. A marked incrcase of dí s tu rbances. mainly pastu ring. is 
datcd to thc bcginning of thc Dronze Agc. 1'ñ c las t major s t3gc of human madc impact o n thc vcgetaLion 
corrcsponds with thc beginning of lron Agc. with n small tcmporary rcduction secn during thc Roman Pcriod. 
Local archacologica l s ites, finds and 14C dates coincide with the vegerational<lnd not iceablc phascs. 
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-.;o-.;-POLLE:'\ PAL\ 0\IORPII ' FR0\1 •RI 11-\\ 11 R llll 11 
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lpin e"rafo ib in pal~n 1 1\ical prql-lr.ltton tr m u'lri•
. .\ contribulion lo lhc n " lnn,hrud.-l.,tntf> ,¡.1)_.¡ 

ltp:l otan~ .uibl...uc.aL"do\tlll.•ad ni pdf 

Wild, V.'; Watde, C 1 & tuoas J. 

The abundance of now ulgae (Chloromonns nnd hlam)domona' ) "' llolo<enl' ho¡: 
scdimcnts linked lo shifts in Alpine Timberline and ;no" -u ,ul~nrh 

frcquenC) in T~ rol, Austria 

Walde, C.1¡ Wlld, V.1¡ Remlas, 0 .1¡ Lütz, C.'; Luzlan, R.1 & Haas, J . N 1 

1 Dcpnrtmcnt of Botan)'. UniH"Il) nr lnn-,hrur.J, ·\U\(113. 

! Dcpartmcnt of Av a lanche :~nd Torrcnt Kt:"c..u..:h . .-\u,tnJn h.·tkTJI f )lhu· -.nJ 
RcscJrch Centre ft)T rort:\tS, lnn~obrud. AU\\fl:l 

Thc Qu;uernary history of snow algac ,., compl td)' unlnoY.n h'ktl) Bl('lum\ t thc ( hkJf,,ph)'-'c.u:n 
unicc llu lar algac Chlamydummta.\ nivai1J and Chlurnmmta\ tu\alh fn!qucntl) ~..au e Rtd Snuv. .. m olllll Jnd 
alp inc ~110\\fiCids at ~ummcrumc duc to the rn:t~SI\C a.:cumuiJUun of ~C~(•nd.try ~.:arnh.:nua"h \.1.1n)' f th"· e n.•w 
algac survi\'e n snowmelt :md othcr unfa"ourable condtuon~ b) hUIIdm~ C)..,l·hLe l\: 110g \tJ C\ 1bc: C) 1 h:t\e 
a well dcveloped, long·l3sting ccll wall with SJlCt:l~·~pt.'('l li t: nmamcnt.lllnn :mJ 1.Jo be rt'~t"l11tCJ sn 
p3lynological ~ tud ics. . ~ 

Herc wc present thc first comparau~c s1udy on Clllmn_.,dmumm' .1nd e hl"mmr•,~H í')"l\o h.ltmd an 
Holocene sedimcnts from 1wo hogs tn the Austnnn Alps (SchwarJen'itrtnnlC'Or & St:h\\JIJcn,tcln.llpc m /1lkt1.1~ 
see also our project homcpagc llOLA - EHdcnct and .Anal)''~ ol I IC1h,xn~.: A~o"'l l.lrh.. ht· 1 ''-*11" , 
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