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l lCd at !he l>oomdary of 1 ·mpcr•tc onJ n.J lllWld 

1 p;t 1 cun..-x.mcnul t..iuo \1 t ptc\JOtl'- rc"X."".1n:h on 
n a.nc.J pat bog\ '" forr tcd repoos ~ 

t.'1lc pa r...t dyna.rm-.· li~C'cr, Jloi~Xcnc: p.1 et.'):>\.()1 
ue 1 prcsnl'ed 1n lhc mon: md anh;nor In thc pa t~ thn<- ucn~..c 1\;1\t: rcn,\c:d lmk .ttlt:ntu.Xl f~Jr 

l•u rc:~wn lhc ny al unu1l) aod chmoolop~o:al ct.>Jluol Jnt.l thc b...:l of ~thill\ 1l) 10 gra~ .. bnd 
pOllynologi lre..uds rur gr;usW>.J d) n.lmr.s 

Ph)tolllh anll) prU\Idcs an alt~Jtc ffic;}Q!J tor tud~mg long-h..Tm m lliU \c:gdatiun m gra. ... ~bnd 
ecot.yt.tans, IOCC' phy¡ Juh are rnu~;h more t 'onllmi :all> lilagnusu, fvr gra"• t.l\J l'h)tnhth., proJu~c:d m gras.s 
kav and glun.e ha~c mu'h gtc:".Ht.·r nvxphologkal \3n.lli~m tlun gra:;~ polleo .tnd hccomc an cflc."'.:li\C m~.~thoc.J 
lor antoprctaung ~bnd Hg_cuuoo 4.:h.1ngc m rc,ponst 10 l.srgc-Sialc chfl\J.tu: ~..·ontn>l' 

11'!)ttlhth .md polkn prc~\Cd in th.c Tai¡llbl Bannl"r pal 1 profik, ~o:cntrJI t::J\tc:m lnncr \1ongolút, 
prmu.k c"ukn~..c of llolu .. L·n..: gT'J ~land h:J:;cWUon, ...:hnut.c J.nd hurrwn 1mp.Kt llle Taipu)J 13anncr p31eosol 
prolrlc (11 5 .~"lo,!-.;. 115<..>10, 12,.r(. JJ-10 m :uf), about 70 ~m "'"J from '"'uhern nwgrn of thc Ollndag 
sanJ fCfton, h ill a tran llton from >h.-ppt: tu !IWOd) IJncb that tS p.Jtticularly scm.JUve tú the monsoon eh mate 

hJng Thc plll.C()S.(tl prof1lc 0.)0)1!1-b numl) of ~ndy soil. 1-lO cm thid The ptofilt: !)hOY.) no sign of eithcr 
eh aonal hlalu!~-c) or acoiJan ~nJ la)c(') Thc lxlttum of thc ~ucnce is undcrlain hy loe)) :-md ~J.nd lJ)Cf'S_ Thrc..·c 
"C ag_c: ;uc mt.·:hurt:d ;u thc depth of '0-lO cm. 70- O c:m and 130-1-40 cm. datcd 10 ::noo¡A95, ~ 30¡ÁI30. and 
1J.S'JS 1ASO t..tl JI P rc.,pc:cU\·c:ly. Tilc bouom of the pmfik. ba ed on thL''C date..~ i~ C)timatcd tu date toca 10000 yr 
U P Thc: agt:i uf \ólmplcd hunum-. Y.c:re tntcrpoLJtcd bctwccn radiCx:arbon-datcd horiJons. 

Jn <•r&..-r to ..11J 111 thc intcrprdatJon ofthc Taipu.st B.mncr pJic..'ili-01 ~t:qucncc. surfacc so1J sJ.mple:s Y. ere chosen 
from cJc:h uf thc: \·cgcwtiun typc~ uJcnutk-d 111 thc..· rcgion To otablish a wor~abl~ PooccJc !thort-cdl ph) tolith 
rdcrcm.:c c..:ollcc.:uon for lnncr .\longolia gra .. sland. 23 common .)pt:dc.s of Poac..:ca~: wcrc collectcd from the two 
fcn<.:cd pcrm.1ntnJ rc~•lrth :,l3tton~ "'hert: thcrc Jrc communities of At~eurolcpitlium ¡·fline.\tt and Sripa grnndü 111 
lnm.:r \lungulla lloth rcsc;•rch \tJuon.s wcrc clo!~-c..":d to gr.t..7jng in the CJ.rly 19 0'!>. More tlmn 50 pccics of othcr 
t.P •. I v.crc l·-~ammt:d for rcdundJ.nt phyto!Jth fortm Soll tdcntifications for Poaccac focu:,cd m;unly on lcaf ~ hort 
ccll form:'<>, cxcc:p t whcrc othcrwisc notcd 

Corrrc~pom.lcncc analy!tis is carried out. Thc cornbmed ph)10iith and polleo records re\•cal a maJOr 
changc 111 vcgctauon comp~1110n about 5000 yr n f',_ Bcforc 5000 )'r ll P. tht: 'cgctation WitS dominatcd by 
Am'umf~¡údlum eh me.\ e- Supa gmmh' gras!tland of C.t grasses. Aftcr 5000 yr H. P G grasS~!~ mpidly retrea ted, 
mdu.:aung a \htft to colder and more and condii!On ~ "Jñc gr..tduaJ invasion or Stlpfl krylu1•ii. Asropyron 
deurrorum. Epllnlra, Chcnopodiaccac and Caragann revca l thc on Cl or gr.tS!.Iantl dcgcncr.uion. rlctwcen 10000 
and 8720 )T B P .. the Aueumlt•pidium rhifle.il'- Stipa grandis grnss la.nd mcludcd a small proportion of Arrrmüia 
\hrub and Edmwp.s typc plants, 1mply1ng n stroog wmtcr monsoon and vcry wcJ.k summcr monsoon. From 8720 
In 7000 yr B P., thc chmatc was chamcteri7.ed by a strcngthcrung of the sumrncr monsoon. llctwccn 7000 and 
5000 yr B. P., thc J-lo locenc thcrrnal ma.\imum was I!Vidcnt, Y.Íth J. significan! cxpansion of C plants and the 
prc..~encc CJf .~>omc trees (such as Puru\ and Btltlla. and so on) in or ncar the study sitc. From 4200-3000 yr B. P. , a 
snndy gr.lssland of Arumüia and Agmpyron dt.\erlorum togcthcr with A.wa-typc t :~xa dcvclopcd. Minor 
prcdpi tat ion nmeliorniiOn took place bctwecn 3000 and 2170 yr J3 _ P .. with a ~mall expansion ofC.t grnsscs. From 
2170 yr B P. to present, human aCII\1itics acce lcra tcd thc process or grassland dcgcncra tion. 

Late Plcistoccne vegetation history and climatic changes in thc northern Baikal region 
derivcd from a high-resolution pollcn record 

Granoszewski, W. 1
; Demske, 0 .2 ; Heumann, G.3 & Nita, M.4 

1 
Polish Geological lnsti tutc. Skrt..atow l. 3 1-560 Krakow (Poland). 1\V. S.wrcr lnst itutc of llot:tny, 

I'AS . Lubie< 46. 31·5 12 Km kow (l'oland). 
1 Frcie Univcrsity. Maltcscrstr. 74- 100, D- 122-t9 IJ erlin (Gcrmnny). 

3 Univcrsity of Bonn, Nussn llcc 8, D-53 11 5 Bonn (Gcrmany). 
" Un1vcrsi ty of Silcsia, llcdz.inska 60, 4 1-200 Sosnowicc (Poland). 

A scdunent corc (CONOJ -603-2) from thc nort hcrn basin of Lakc Baikal was studicd by mcans of 
palien aualys is to rcconst.ruct chnn es of vcgcta tion and palacoclimate during thc L.1St lntcrglac ial (K<l7..an tsevo 
lntcrglacial ) in t.he northcrn llaikal arca. 

500 Pule11 

Thc \tgdauoo chang.:- m th\.' nc..lC1h B.u._ 1 ¡u¡,-¡ r · ~,yJcd m 'lbc 
-.:llmatc m-.l3brht) dunng thc l.....'t't lntc..'T,!!il ... ,3l tD --.=ntrJI .. :.'IUth\;m . 1N'nJ Th<" lJormc:nt o( fa t \ ttl 
Y.3' d1~tur0Cd 3!> 3 rt'!~Uit of thrtt dhiiO(I. :-.h\.,.-¡-h\rJ"" nl.ltl ..... l"'o ... ,lbtK ~ l':Ulh::-t ol thc.. .. ~.. thC' dn Ol.DJ'" ti 
EJ.rly ~hd-":ll..tnt-sc\V pt\Jsc (J~b-1~5 .5 l)r OP). kJ 10 l ~.kar r~udKX\ m thl c.. Wtl"n .. ('! fn 10 ·J.u t t~ 
communiuc~ Thc nc'\t. fiN-t L:uc \thl K.l1Jn~ ,._, pha:-c..' (1 ~1 --1 ~O O L)r np tt pbu Junc¡; tlk" Ul.l\lmum 

dt:vdo¡lmcnt of hghttJiga Joc..l \l. J.!~ cbJr.ld¡,"n_ :-d h) J. ,l,mc:"h"l Jn,·r aoc..l .._,,kr dun~l Th ,-.,¡nf.'''· "'~'"~,1(1,1 
l..ltc ~hd-K37.:tnl~'o phJ...'i.C (119 •. 119 L}r HP) IOIIIJh:J th~,- f~Dc..'l.ll uc..·nJ oi dnTUt1-.: ~.1un ~ 1 .1rJ ~. .. 1bnlt 

Posler se ion h2 

PLEI TOCENE POLLE ' R ORO : PA1TER. A:'IID PRO ES 'E' OF 
E IRO 1E TAL ANO C L T RAL 11.\ i'\GE 

Vegetation d) na mies and recover) follo11 ing cala trophic h. u rile Lakc l'll ldcra 
eruption 7,7 kyr BP, Kamchutka , Russia, bas<'d on pollcn data 

Dirksen, V. G. 1 & Dirksen, O. V.' 

1 ht!titutc of Volcanic Gcology nud ÜL'OCht:rnJ.,try. (, 3006 Pctrop..t\'lon .... - Kam~..:hJt~L) (Ku~''•l) 
Tite cmasrophic vo1camc eru¡)tlons could ~t,·oni;ly alfec..·t thc palcOc..:n\H(Ulln.:nts but !he mnp:e of thl\ 

annuencc i!i still poorly invcs tiga tcd Our study rcprc ... ents the prc!liminary e~tunaunns nr \CfC'Iiltlun llamag-: :uuJ 
rccov~.·ry as a rcsult ofsuch an t:rupl!On 111 K;.Jmt.:hatku, RU\':IIOtll fJr Ea"tt 

lltc Kunlc L.1kc caldl'ra (KO) c:ruptu>n 111 southcm K:unt.:hJt~il l'k:~.:urH'll ,lt 77700 1.tC.' )t-. IU' .lrl<.l 
produccd 1-40-110 km3 orignimbntcs and !Cphra. wh1ch was ~prt~ad ovtr ..1 dista m:~ OH)f'C th.ln 1100 km lrum thc 
sourcc. Tite vol u me of erupted products cxcccll'1i that for ¡tny cruption 111 thc Kunlc K.:11nchallil vokamc :1rc c.lunng 
thc last 10,000 yc:us 31\d ranks thc KO cruption \\ ith the largcM 1 folnccnc cxplosí \e cruptwn ... ou E3rth 

Thc KO cmption was probably an ccolol!icttl cat:u,uophc for KJmch.ttl..J In a con\cf\rtttH c<;unute. an 
arca of nbout 5,000 10 6.000 km2 was dcvn'it:ttcd by on-land pyrocla\llC nnY..-.... sur~c: dc:po.\H'i and hc.tvy J_)h IJII 
Scrious vcgctation damagc probably was incurrcd ovcr :111 art:a ofahout 15.000 .._rn . Y.hcrt:" 1\.0 a-.h th u.;lnCt:~'i WJ\ 

more than S cm. 
Ncverthclcss. pollen records from scclimems ducctly abovc KO crupmc dc..:pc.hll.) mdu.:atc lh3t MllllC 

plants survivcd. Be-cause the area dcvastated wa.s so largc. succc"~sful sccd IOunlg_rJtu>n lrom chc..'"hcn: C.:tlttld 
hard ly be cxpcctcd and so surviving plants should be JCgatdcd aC\ the mam rccovcnn!! t:~ource \Vt:' hypothc-.J/e lhJt 
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pbnl r<fu "'''"mi d<r bc.vy r.uow ¡>a. •. •hí•h pcrs1 lS m lh K.lmclu!U up lo Jul). In suppon of 
tbl bypolbcsl>, tcpbr• from lhe lx¡panlng Slal'!' ofKO eruptioo h ncb ID >hrub polkn. '"F~<>Uog tlul Juoe, "hcn 
mo<llhro llower, rmght lx lhe uutuung ume r>f c:n:pbon 

DH<d aa pollcn chu, sa.'OIIchry '""'CUKIIl u~><>l>~:s >lder \\'e b)l'C-lhe.ll< th.u' me •kl<r um\ed on 
the rhcr •al!<) slopcs. ••herc ttphr. may lu•c bccn rapodly erúded by r:uos ,ooo aftcr crupuoo >nd buned lopsool 
rc-a:posed Hcrc rubs (al le t, thc1r \'tJbk root }~tCIJb) cou!J h3\c bttn prtxncd 'ol.hcre cool a~h l:.l)m 
would prV«<llhem Ir m fi re aused b) >urge >nd pyroda,ltc 00" Alda •• LnD"n a> a plant llul raptdl) produces 
hoou from buncd )pruut.S. but au rquodu¡,:uoa \\OUld ha\e bcen rcstncted lO t~ unmtri~d IQpe'S, \o\htte soil 

c-rg¡&nJ~ rnour es "' ld be acce: 1t'tk: So, ~o.:ood.3J)" u¡;..-:f:\'>100 on the slopes rhul tt..~ m lh~ same ' eEetation 
rst;,hlishmenc hhrub fonnauon wuh Alnu' iAmHrluzr•ra) as the one befare KO erupuon ... 

Prirn:JJ)· IUCCetJ.IOO woold h.J,e bt:cn mtUatcd on thc bart ~urlarcs of thu.:. l.. (up to 150 m) :tod bummg 
hol (an anaual tcmpcraturc could be ~umatcd tn rangc of 300..()0(} "'C) 1gmmbntes. Polten d.3tJ from the depos11.> 
JU 1 abo., e the top o( KO •gmml"fl tcs ¡IJov.cd us to define thrce stages of inuial plant invasion. among \\<hich the 
thtrd tagc c·•g,uSC),or) 1\ mo:H d1sunct Thu st:~gc, nuinly cCJr"reSpondJng to the start o f soi l fon:nation. is 
du.ractcn ad by h1gh vJiucs of Pooccae and Aster.tceJ.c polleo In the S3Jl1C samples. rclam cly high pcrccntagcs of 
llan ported 3ldcr pollcn ("-htch ho"' an upward decrease ID thJS sot l) probJbly means tbe den<oty of the local 
coh)fl tSL5, and thet r pollc:n producuon, -....ere sti ll io" 

Smne btr"Ch (Betula t n nanii) pollc:n is absen t in pollen f3i n JUSI after lhc cruption but appears in the 
thinJ slilgc. Areal cxpansion of bm:h is re!ttnCtcd ccologically by the strong compcut ive ab1h ty of alder. confirmed 
by modem ob~ervauons of the relauonsht p bet"een these two edific.u ors. But the newly formed substrate 
produced by the KO erupuon could have provtded for succtssful mvasion by birch seedhngs. "hich are bener 
adapted lhan aldcr to the stress fui condllions (nuuicnt·poor. addic, ra pid ly drainmg} of purniccous or ignimbritic 
~urfacel .. In gcnL-ra l m . the studted arca. modcm ~ tone birch occurrence follows "allcy·ignunbnlc distribution. 
confirmmg our s upposu ton In th ts cumple of the relnllonship betwecn a ldcr and stone b1rch. the ccological 
consequence of the ca tastroph1c KO cruption i ~ comparable m \ egctation changes auributed to abrupt cl imate 
change. 

Palaeoecology of the Early Weichselian/Eemian transition in the 
Upper volga region (Russia) 

Borlsova, O. K.1
; Novenko, E. Y. '; Vellchko A. A. 1

; Boettger, T.' & Junge, F. W.' 

1 Laboratory of Evolutionary Geography. lns t1tute ofGeography. Russ ian Academy of Sciences. 
109017 Moscow, Russia . 

~ UFZ Centre for EO\•ironmcntal Resc:;1rch Lcipzig·Hallc, 06 120 Halle, Germany. 
3 Saxon Acadcmy o f Scieoces in Lcípzig, 04107 Lcipz.ig, Gcrmany. 

Pies (57~7' , 41 0J2'E) is one ofthe kcy·sections ofthe Mikulino (Eernian) ln terg lac ial in Lhe north· 
ccntml Russ ian Plain. 11 was first studicd palynologically by M.P. Gri chuk and V.l'. Grichuk in 1959. Tite 
scqucnce of peat and lacusLnnc d.cposits in Pies also includcs scdimcots of the car ly pn.rt oft l1c Wcichselian glacial 
epoch. Polleo profile of llus secuon reflects sprcad of the brood·leavcd forest dominatcd by Q~~t!rcw;, U/mus , and 
Tilia w~th parti~ipation o f Arer, Fraxinus , and Carpinus in the optirnum phase of the lnterglacial. In the Jatter pan 
of the mterglaCJa l. a gradual cooling and incrcasing humidity of c limalc brought abou t a decli ne in the broad· 
lea ved :orest an~ a dcvelopmcnt of dark-conifcrous conununi ties (Pit:ea·Abies·Pinus !l ibirira). 1t was followed by 
Scots pme and b1rch forest, and rcplaced by communities of tundra shrubs (Bewla nana, Alnas rcr frwirosus , Salix 
spp.) wilh patches of very open bi rch forest during the first cold stage of Lhe Early Wcichsclian glaciation. A 
profound cooling during thc car ly (more humid) pan of tltis stagc is indícatcd by sprcad of a typical arcto-alpine 
plant- Selagint!iltl selaginoides 

During the first post· Eemian cooling 1he c limatic conditions were not uniform. as a short climatic 
amcliorJtion separnted it into two sub·st:ages. This minor warming is indicated by an increasc in birch (Be11tla 
alba) pollen pcrccntagcs and concentrations and an appcarancc of hcrbaceous plants - satcllitcs of an opcn birch 
forest: Polygonum bistorta. Sangw'sorba officinalis , Valeriana , and J?wlirtrum . In general. the vegetation was 
prob~bly clase to thc birch forcsHundra or ope~ woodland. Palien spectrn of the lattcr part of the cold stage are 
dommntcd by non-arborcal pollcn (65·85%), mamly that of Pooceae and Artemisia with a large variety of mcadow 
nnd stcppc plants: Convolvulus, Unum, Bupleurum, Celllmlrea ryanus, Erliinops. Euphorbia . Prcsence of 
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Ecmiun!Earl) Weichselian nnd llolorcnc H>gctution hi>tor) and rlim,ll< dmn¡:e in thc 
Central Russian pl.ain: a ca e stud) from Buto' k.a' tion 

Borlsova , O. K. 

A 920cm long scdimcnl ron: "J~ C\tr.lctt:\1 frt.lnt a )>null h-.rt:~h.·J ~~ n~.·.u Huh,,L, '~ Ll ( \0 m 
sout lmcst of M(bCO\\ (55°10' '. 36°:!5'E) ClJ)l')· 'Jnd Jt thl· bJ.,e ''llhc '~ ·tn'tll\ tJ\nLlm h) l.lLC ~..-13) ~I.JUl'O\"'C' 
conta uu ng two pc:ll la}crs .:u thc: dep ths of 766·6~0 (ffi and lhO·U cm llt1lkn nah~" ,hi.'"' th.lt th "'l" ,cJml\'1\1 
wcrc deposited during a long Li me. from thc SJ.tlt: tc.:rmlnJtion Id thc \\'e¡..:-h'>ti.J.an ,;;uh tJ ... ,, ,m\.lthrn • .tftct a 
subnan Li J I break. dunng the Holocenc: Twc:hc pollt.·n Jt"\41~!<1 ""-Tl' •dcntlfit'd. mch.h.lln8. f~'4.H 'l \Cln ~h(mmg thc: 
cvolu tt on of \ Cgctauon Lhrough the Ecmia.n ( \IILu ll n~l) •n tergi.1,,:1JI.md 1rc~ 1hmu¡;h lhc: I! ~,.,Jtx'c.:n"-. th~.· fi<JI );t~ r 
gtncra lly corre pondmg 10 the \\-am l cpochs 

In thc cnd of lhe Saalian glacia l (th Mu:-.¡;uw !ttagc). thl· re~1on \\,1\ ~.·f•H-n:d h) ~tlmpk' \.(~c;Utullt ''' 
thc pcn glacial forcs t·Stcppe typc, which IDC iudcd pah.:hes uf npcn pme·hir..:h and ... pruu~ fon: ... b, l"(IOIOluniUl" ol 
cryoptuhc shru bs (AitJO\ tt>r frullr0.\11\ , Rew la lltliUJ) . nnd dry t'\rtoni.\hl· Pool\.t:óll' Ch~.·nuJ~'""c.tt 'II~Pf\C'~ Jk,J"I I( 
a cenain simllnrity in the s uccess ions of \'CgetJIIOn. thc hmJ tc JI th t.• t:lhl (ll s~lJhln u a-, f'IHlhJhl\ Jc,~ ¡;untnu•ntal 
ancl more humid Lhan duríng lhe \Vcichsclian IJ te glncm l 

The warmmg at tln: bcgmning of thc: Ecm1an ( ~hLuh no) mtergll tal cauM'tJ ~1 r.tpn.l .. ¡,u:.u.J ot \pruct, 
birch aud Scots ptne forcsts ovcr thc arca. During thc fu~ l half uf tht: mtcr!li•H.:ull. thc h1o.;uJ h;,\\irtl f~.•rc'" 
dominatcd by U/mus and Qttt'rru.\ wíth abundant Coryllt ' tn tht" undcrgrowth wukl) np.uHkJ ·\ 1 thc muJtJ I 
(Oplimum} part o f thc interglacml broad· lca,cJ forcltts "ere C\f'K."\.: IJII}" n~h 111 trc.:l.": ')lt.'t:ln, Hh.:lud 1n~ .-\ rtr 
platanoid~s. Carpbws betu/w; . FrcubW.\' e.\frl\ior. QunnH (2 SJX::CIC\). Tzlw (2 ~p ). Jnll l l/m/1\ (, "Jl ). llum~am 
lx.·camc dominan! in t.he second (more humícl) part of thc optunum phasc An an~:rc.l\l. 111 'lll l mohturc 1) mdu.:Jtcd 
by s pr~ad of swarnpcd forests formcd by Almu glraiuma Dunng thc final pan ni t h~ mter¡;J.\ual tlu.· rok ul p1nc-. 
sprucc. birch and fir in thc forcst communnu.•.., mcrc.1\ed !!. Ub!tl.antiallv. \\hile thc bmad k..l\l"d 11« 'lhowcd a 
markcd decline. · 

\V1lh the onsct of thc Weichselian (Earl ) Valdai) glac1althe fnre-s t.., h<'cam(' mor\.' opcn Dunnv thc fn""'t 
cold . tage thcy wcrc forrned m::unly by b1rch ami pine WILh potn ici p;uaon of lard1 , Jnd h~· ,rnu ~.:c l n~..:n.:.l !\ 111 ~ h)lc uf 
hcrbaceous plants. including xcroph) tc:s (Epl~t•dra tliHadrya), heiloph) t4.!''i (1/dimuhomuu). Jlld '-T)OJllulu..: \pt'\:l~s 
(/Jotryrluum boreale. Ly('Opodmm ¡nmgetn, Sdtrgml'lla .\dagmoidt•.\·). and 'pr ~.·ad ni thc ~olJ hlkrant \hrub~ 
(Bt!tula humili.r, B. tlGJIO, Alna.\ tl'T frur kmuJ) suggcstthal thc \Cgctauon bccamc JmJI.tr to lhc f<)rc't tu ndra "lñr 
c limate in thc region was thcn colder than a t pre~cnt . Dunng thc carly p.lrt o f thc \Vcu:h,l'llan (Va ldJI) ~l .KJJ ) 
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cpoch. r fiec&N aa tbc Buto" poUc .. -n d 1gnm. thc tinnte. grc:"' both av.>rc cOIUmcnt.al and at1d. a~ mdicat.ed b,,. 
tbc Ja:: rcwng role: of rnesophrhc planu andan •o .. :n:.a..s.e 10 .. bunda.th.c and \&mt:t;<o of tbc 'eroph)lO and spo:1~. 
·, h at PJC'Ielll tn thc rc-gtoru •1th tughJy corna~t.tlt.hm.th! \\uh tha~ h:ndc:.nc) :u lht b3c ground. h\0 
tatcVllh o( ttimauc amd1001Uon can be d Unpusbcd Bo<h of lhcm are nuri.<J O) 'preaJ of th opco forr..t 
c:ommwuues s.unJLtr to lbc contt:mpor.u) northcm Lile- tlf \\'e~ ~tbcua. but "'lb ceruin ~pectfic .. rcrigbciar· 
fcaturcs i\ccumu uura e,( &ov. urg.aru~: day a.nd )llt 1n tbc palcolale Cl!il..\C"J bdor-e the oos.tt ot tht: ,\ hddle \'3kL.u 

'1'-.nnJn a tf hodJQv. dcprcsSI .111 \4-J..~ filled m ·~o u.h ~dmlCnh f>l--:JI accumubuon sr.artt:d once :~g-ain m thc carl) 
Haloccnc (acuxdtng to thc basal 1.:c dJtl.!' 917o-.!:.70. J\1 701). \\hen thc cl1mJl.C bf..~Jrt'k! sufficacntl) v.-mn and 
hUnUd for thc IOIJC dcoc:lopmcnt 

Pnlkn \C¡,JUenu.: r, .. tht: Jlolo..:cne !iohuv.:. :1 de\·dopmem of forc;)I.S CótU;')(.'t,Í b) chmatc warming. Bnulo 
nlb.1 .tod f •mus J)ht$tris \\ere predonunant at thc bl:gannzng of thC' Holocene_ Ounng 1he opumum ph~c dense 
broad lea\ed fOfcs l.s fonnc:d by Ulmu'• Qu~n·u·'· and Ttlia ~11h rarc .\nr anJ FraxinUJ covered la.rge J.te:b In 1he 
Suhatlanuc. pollcn spa:lr.l .ap m bec.o~mc donunated b)' bm::h. (Xh ibl) pan ly due 10 the human impact on the 
\cgctJuon 

R~onstrucuon of mean rempcra tun..-s of lhe colde!lot anU warmt:!!l. l mon 1h.~ (Januíl.l) and Ju ly) for the 
cb m:JIIc opumurm. of thc: l..a!t l ln terglacial and Ho locenc was pt•rformcd us ing tbe me1hod of climalogram.!> 
{Gnchuk. 1969). Th~ valucs are ;mamcd by d¡;len mning th~ present-day di rrtnic mngcs of each spccies of a 
(o!,\ 11 Ocrrn and combmmg them to establish a common clunauc fic ld In thc optimum of the ~i kuhno (Ecrruan) 
rnlt:rglatl3l T¡= -2"C. Tvu= 1 ere (lhat 15, SO and 1.5° higher Lhan al presen t). For t h ~ Holoccnc optimum thc 
re<.:onst:ruCit:d devuHron.) are smallcc óT1=46°, and j,T,u= l 0

). Both optimum mten-a ls under onsidcrn lion had 
morC' occanic and humid c limate compJre to tht modern one 

lnland Würm lnterstadial (OIS-3) pollen records from NW Iberia 

Gómez-Orellana, L. '; Ramil Rego, P. ' & Muñoz Sobrino, C.' 

1 
Laboratorio de Bot:í n1 ca & BiogeogrJ.fia. Dep1. Botánica. E. P S . Univc~idade de Santi:~go de Compostela. 

Campus Uni vcrsi l<~rio sin. E-27002 l. .. ugo, Sp::un. 
~ Dcpt. Bioloxía Vexetal e C1cnc¡as do "olo. Facultadc de Ciencias, Univcrsidadc dc Vi!w. 

Campu.~ de Marcosendc s/n. E-36200 Vigo, Spaín. -

Ecologicat condiLions during the Oxygen lsotopic Stagc-3 (015-3) are still scarcely known for large 
areas of thc lbcrian Peninsula. Cenainly sorne key po li en sequcncc-s from peatbogs or lnkes exist. but most of thcm 
are southem or eas1em localitics nca r the Meditcrranc::m coast (sec i e. HUNTLEY et al., 2000). Consequcmly 
these dma cannot be casi ly cxtrapolated 10 the most occanic Jbcrian regions. wherc siiUalion was surcly quite 
diffl!rcnl. In addi11on . a numbcr of d iagrams from Cantabrian C3.\'CS cxist, which commonly result in fragmcn1ary, 
ill -dnted. Iow resp lution scquc_!ICCS, given that thc~e are not optimal media 10 catch and preserve pollen 
(D'ERRICO & SAN 'HEZ GON I, 2003). Other altemativc may be using thc North Atlantic pollen-ri ch deep sea 
cores (VOELKER et al. , 2002) Thesc marine scdimcniS ha ve thc advan1:1ge of be ablc 10 produce datablc. ra1her 
continuous long scqucnccs. valid for clima1e rcconstruclions. Howcvcr al~o prcsc111 some mayor objcctions: all 
pollen offshorc has neccssari ly travcllcd long-distances befa re lhe sedimentation. so any less mobilc 
palynomorphs might be mjssing: and also so lhe sourcc arcas as the original biomes cou ld rcsult mixcd, obscurcd 
and not casily recognisahle in thc pollcn spcctr.l. lnstcad, a numbcr of sedimcnts bclonging to the Jas1 Glacial­
lnterglacial cycle havc bccn dc:scribed in the NW Iberia coastal arca. so in 1hc Atlamic as in thc Cantabrian 
m:ugins. Most of thcsc pretiles (Le. Arca Longa and st.o. María de Oia) are ClnTcntly at 1he shore-li ne. where they 
surge after be ing thc scdimeuts erodcd by Lhe lides and thc marine transgression; and othcr group appcar in litloral 
va llcys, bcen opened by fluviill erosion or artificia l trenchcs (i.e. Moucide). Most of a11 thcsc si tes endose organic 
levels of conrincmal origin. They wcrc accumulated in !he past. whcn these localities wcrc wc1lands. 1bcrcfore. 
lhesc are suitablc media lO pcrform high-rcsolution sequcnces, since its pollcn contcnt is cxccptionaJ iy hi gh and 
we11-prescrvcd. Funhcrmore they are organic lcvels va lid to be rightly daled: and morcover, thcy constitu te inland 
rccords from difft:renl well-loca tcd sitcs. bccausc they may be gcnuinc ly comparcd or intcrrelated. 

In this communication we wi \1 discussed sevcral palien profiles from NW Iberia which as bccn datcd as 
belonging to thc OIS-3. This stage rcprescnt and intcrstadial phase during !he Wünn which in thi s region ncver 
befare has bcen dcscribcd as comple1cly recordcd in nn in land si te. TI1c poi len record from the Lcvcl 111 in Arca 
Longa (Lugo) practically rcpresents the whole WUrm ln1ers1adial (OIS-3). whilc othcr palien st rata in thc rcgion 
may be assignecl 10 any part of thal period: i.c., the Leve! IV in Moucide (Lugo, Galicia) which base has bccn 
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IYERRICO. F & ,,, 
\3n3blhl) ofOIS J Qoat('rlla~ \ :n e Rnh~· ~"' ~~ t-9--.' 

Hli:\'TLEY. 8 . ALFA~O. \1 J AUL' J R \1 I'OUAIW !l. r.'lll\l..t 1' (' !1 111 \l'!Jil J 
G RLGI'.R. E. &. \\ ATTS. B ~000 Eu•"!'<·>o ' f"UUOO Juno$ \ IJnn "~ l"lk'f'< '"~"' ~ 
Qunternnr~· R~carch. 59 1 Q-5-~ 1 ~ 

\'OELKER, A H L & "orl...5htlp pa.rll ... "ipanl!> .:!00~. l•lt~l "h'Ul~ h t'\( ü1Umn.u. k r ccd"' f'"" \ bno 
lsolopcSuge(MIS)3 Jdatat'IJ.:.e Qua tt'n\ar) ScicnceRe,it"\,; :1 ll'~- -1:!11 

Po !len analysis and the coustal roule for thc peopliu¡: of thc \ml•rka' 

Mathewes, R. W. & Lacourse, T. 

lXpallmr nt ~Jf B iolof! ica l 'r~~:n l'l"S, Sim1'n Fr.:t!><:r l'mH!"'\11~. S!<~. \ l'Dt\\f'>ll~ l>tt\~.: 
Bumlb~. Bn ll~ h Ct.'lumhHL Ca..naJa. \ '5 :\ lSb 

Archacological diM:ovt.-rics m South A mt.'ri J llltÍKJI<. .1 hun\ln (H\." llú" m th( . \ ml fltJ.' h) at k.l'l 
11.500 rad1ocarbon )Car~ B.P., pre cd1ng thc dl!i-l'O\t:f) of Cl\"'' ..:ultuh: 10 ' <" \1c \ tl"'' 1') o.1 lUt l.tlUO ,, •• ,,~ 
11u~ previous ly favou~d " Ice-free \orridor"" h)pOthe-S.Js ll\r <."tllry <'f thc lif'-.1 hum.• m~ hom ' ''J '' lllll \U~t·r Jhll 10 
adcquatcly explain this carly human p1 t:.cne:c. ~mee 11 V. J!-t '\:lr~cd'' b) giJl'IJI t.'l'mcJttu.)rh t...:loh. 1~.0fMJ B P -\n 
a llernat ivc Pacific Coasra l Route htts gro''" in 1mponancc n~ th1..· hkd~ c.trhl"'>l I()Uic nf hum.m t.•nU) mto ' nh 
Amc.: ri ca. fo llo" •ng 1hc p1oneenng rcsca rch of Cal' 1n 1-tcus~t.·r :tnd l\nut AaJm.trk 0'-"' ln~h •. JI.tiiJ f'Jk'\k""\."'lot=n:.ll 
rcsearch, including pa lien and plam nucrofoss1 ls. is prO\ I dlll~ ,, Jc t.uk'\1 piclurc Clf cn'iiC1nm~ntJ I l."undllh'"' 
duri ng thc criti ca! Lmc Plcis1occnc intt.'rva l OC1wctn 1 5,000~1~.000 B 1,. \\ hl'n )!! l<KIJI rt."l:C.:)'Itll1 ptocl'l·tkd eapHlly 
a long thc muer coas1al ~ hcl f of llriush Columbia Polleo anJI)~I S o!' (lC'lllth and lall...., llll thc Qu~.:c:n ("halklttt· 
ls lauds, and a lso from sitcs now submcrged b)" po!ttglacia l sc:a-h:'d n\.C, O:\l'a l a ~Ul'H' wn t'f lt:n't'"'" ·' l p l .. ml 
communilies. Dcglacialcd lnndscnpcs wcrc mitially coloni1ed by ... par~c lundrJ- Iikc \Cfc:L.1 11on. fnlluv.t.:d h)· a 
mosaic of scdge. grass . and forb conununiti..:s with dw::ul' \hrubs. Dw;~rf ,)uuh!l. 1udud(' Snti\ .1nd l.mrc·trum . ntl 
hcrbaceous plants such as 1/~trndt•um lanmum nnd llipp11rH vuf.~nri\ wt:rc unpo-nJnt ~c,mptmcnr... of thc !>.hdt 
vcgctation. Somc communi lics wcrc ri h in hcrbaceou!l. flm a . ancl otht'r"\ wcn.· domiuatl·d hy llll l) .t k \\- IJ\J ~u(h 
as Cypcraccac and EquiM!ItUtl. TI1is land~cape was producli \c! :.nd mcludc-. rn.1ny p l:lnt~o lh.al ;.o-c ct.llble Jnd may 
ha ve bccn used by humans for food and IL-chnology, along \\ llh marine re!l.ourcc\. Thl' prt'"iCil~C ni' DeJr hl""' l' '" 
caves during thc late Pkistocene suggests tha l !ruge omnJ vorcs cou!J ~un. ave on lhc: cnt\1 al tht\ U nt~.: Polleo 
re ords sho w th:u thi s 1undrn· likc Cll\'ironmcnt was rn¡Hdly COil \tncd 10 comfcrlJU\ lort:o...t ~ll /' '"'" f'f'lltflfltl. wuh 
AIIIIIJ (TÜpl l and fcms in the undcrswry, betwcen 12.400- 12,:!00 B r ' fotlowed IJtcr b)' th..: "o(1n:Jd ul f' t(('(l Jnd 
Tsugn. Rapid sea-le\'CI ris c.: "drowncc.l" the shcl f \ Cgctalaon soon ;ift..:r 10,-S-00 B P on tht' ootcr (;t~l, l. hui 
s ubmarinc geological cxplorntion by thc ücological Survcy ofC::mada antl Pa r~ \ Canat.la h:l') 1dcuufkd .ll il.""a\1 tv. o 
sil es wherc ín siw woody fossils of conifcrs are. prcscrved on !he ca Ooor. ArdJJOOio~ac:~l cl t ~m·crit\ by llar') 1 
Fcdjc ::md co-workcrs havc pushed lhc cvidencc for p rc~t!nce of humans on thc U'3\.l bad. .. to thc 
Pleistoccnc/Holoccne boundary. Whcthcr thcy wcrc thcrc carllcr • ~ ~pl."l,;U l .l lt \C .11 (lJ e\cn t 'l'ht" llUl\1 f;nomabk 
pcriod for carly human migration a long thc coastal corndor wa\ hkcly ~l v. cc-n ::1bou t 13.500 1 :t~OO U P .. v. ht:n 
retrcnling g lacicrs, Iow scil Jc,cls anda producli\'C trcch:s~ la nd~l·apc a lltl.,.,Cd fnr e~" Y tr:n-el nn I.Jntl anl.i "ca 
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Pal) nomorpb! of the Holocene in entra! ~léxico 

Ludlow-Wiechers. B.'; AJmelda-Lellero, L.' & lslebe, G' 

l.k me t ! f...¡,;c e- :.~ ) f{«l.lr ';JiurJk'i, f:l¡;uJud dt C1en ias. 
L'nl\cnitbd :ú~JOO.ll Autónom.1 de .\1 '-1~'0 

'ECOSLR. Colepo de Ll Frootcr.1 Sur. ChctuJml. Quin tona Roo. \l<"co. 

In scdtmcllt lflltn f1'1t~hu.tpJn and Chal..:n l..:lle. ctntrnl \1ex~~.:o. V~-ere 1dcnufied :md descnbed 105 
f1Jiynomurph) hom tht: b,t 10.000 )'can Eight IJ'a \.\ere found for algac, onc fa.mily \\lth one genus for 
Equ1 top)Jdd and Lyt.,.>pOdl<'fhlda. and 6 famJbc w¡th 10 genera for Polyp<:Khop~ida Ptnoph)la v.as rcprcsl."ntcd 
hy 1 fam•ha and ~ &:t.-ncrJ. Uhop"lida by 11 fo~mliu.·~ and 16 gcner.t~ and :-.tagnohop~ldJ b) -1~ farmlics and 65 
gen.:r.1 

The samplt\ "'ere tre:u.:d \o\llh acid, acetohz.cd 
Thc morpholog¡~.:al fcatun::a u~t.-d for the dt.-scnptioo \\c.;n.: typ..:: and numbcr of apt:rturcs, omamcntation, 

c•me Mtu~.:wrc. and ~uc ul palynomorph.s. 
Thc: pal)"namorph u.h:.nufic.:uwn \\as made according to the litcr.uurc and the polleo collection of thc 

f.u:ulmd de Crcncia~. UNAM 
·nu.~c pal)"nomorph.s ~hoY.cd thc procnce or large c\Lcnsions of tcmpcratt forc~ts . Arnong thcse were 

fuund AbiC\, l~nu.,, Qut'"rcu Jnd mOI\1 for~st~ Thc componcnts of thc moist forcst v.ere: Alnus. Carya. Fraxinus. 
Cehis. CuprC\sac~:IITa.x.odiaccae, Juglans , Liquidambar. Myrica, Populus, Prunus, Rosaccae, Sahx and 
Hehocarpu.s. aquatic and ~ubaquatic vcgetauon components such as Cypcrus, Luzula, Myriophyllum, Typha and 
Schoenopltttu~ werc also prcsent 

Thc species harvested by humans appcar to be the Cucurbitaceac and Zea ma) Cuburbitaceac is oldc r 
.smce 11 i'lo prc!\cnt 2 500 ye;us BP and Zca mays appcars latcr. C}1Jcrus. Schoenoplcctus. Luzula, Juncacene. 
Typha, lkrula. DaturJ. Sagittaria and many Aste.raceae are among the plants with potenti:ll uses. The forcsts 
.surroundmg thc lakc o!fc.rcd raw m:ncrial~ for timbcr, int.trumcnlS, house construction , etc .. and also fruit trces 
suc,;h as: Prunus. Juglanloo and C'al)a ·me Qucrcus forcst \\3S probably exploitcd for cool approx.imatcly 3 000 ycars 
BP. bccau..sc it dummshcs gradually while bushc.') and wecds appcar more frequcnt ly. 

Notcworthy. spcdcs as Batü maritima, Nupflar aud Erioraulon wcre found, where thcy ha ve nm bcen 
collected 10 modem tunes 10 thc Lcnna's ltivcr High Basin. l11c prcscncc of ErioNm/011 s tarts during thc 
Holocene, it is scarce and imermitlent and itS last rcgister is from 3.000 year BP, while thc Nr~phar scarcely 
:tppcars 2.000 ycars 13P. Many spcc ics of 1/eteramiJera, Srl!oetwplernu, Populus, Salix and Qm•rrus that werc 
foundcd could not be connected with currcnttaxa. Finally, pollen grains of Bt(rsera, lleliocereus and Asemnaml!a, 
wcre found and its prcsence cannot be explaincd 

Late Quaternary vegetation history of soulhweslcrn Yukon Territory, Canada 

Vermaire, J. C. & Cwynar, L. C. 

Dcpartmcut of Bio logy. University of New llrunswick, frederic ton, NB Ca nada E313 6E l . 

Late Q uatcrna ry vegctalion and climate hi s tory of the sou lhwcstem Yukon is of intercst tO 
pa lcoccologists olS this rcgion rcmained unglac iatcd during the last g lacia l pcriod and formcd the southeastem 
comer of Beringin. Rampton ( 197 1) corcd Antifrcczc Pond (AP) from which he obtai ncd 7 14C bulk sedimcnt 
dates and analysed thc po tlcn. '111e basa l dates indica tc thnt the AP scdirnent record cx tcnds 30, 000 1"C yr. B. P. lf 
this chronology of AP is corrcc t it is onc of only two known lakes in the Yukon Terri tory wit h a sedi ment record 
cx tending into thc middlc Wisconsinan , a pcriod poorly undcrstood in southeastern Beringia. This chronology ha.~ 

bcen questioncd due 10 a da te reversalncar thc base of the corc and thc possibility of old carbon within the lake. A 
ncw core from AP has bccn obta incd and 23 samples of tcrres trial plant macrofossils from throughout the 
scdimcnt corc ha ve becn submitted for AMS 14C dating. 

Pa lien , stomatc, and plant macrofossi l analyses of a 5 m long sediment core from AP provide a 
vegetation hi story of sou thcas tcm Bcringia. Us ing a multi-p roxy approac h wi ll provide both a regional and local 
s igna! of past vegctíllion. Preliminary cvidcnce suggests that duri ng the late Quaternary southcaslCrn Beringia 
unclcrwcnt li vc majar en vi ron mental shifts. The ea rl y vcgetat ion history was dominated by scdgcs (Cyperaceae) 
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Palynostratigraphy oxbow- lnke dt>po its near 'illa~ 7..abolotj (6 lnru'l 

Drozd, Y. N. 

lnsti[UI(OfGeologiCJISct~n sl\ASofBd.tru., Kur(('\lt:h 1 - ,.::Ot.tl,\i¡ns~ H bru 

In a sccuon al \JIIag 'Z.3boiOIJ~ Ro~a,hc' d1)tn.:1 Gomcl re h.'Cl 10 .:ou.: ":-t~,.· \'~"""' J n\1 d 1.(,1 
1.75m}.clayeys•h(d 1.41-1 .~1 ml.pc>~(d 0.1 -I.JI ml.><~1(d o.uO{II "' n .. ,..,,",~ ''"' '" 1,'\1~) 
palynologycal analy~is of 70 .samplcs. E' olution of C'\:ll.s}~lt'm 1.s. rrlk" t:J m .1.s p.tl~ n' ·ornJ'k'' ' P("') 

S3nd ond c1oycy Slh (d. 1 A 1-1.15 m. PC 1·10} ""' dq>.,.,ncd '" l.>l<·(iiJ"JI 11m< 1 \l ! • ~ ' ni! 111 
3). Thc large mvol,cmcnt of hcrb.:~ pollcn ( 11-47 tt). pr~('nc.-c ol !'1)\)l"t'\ (1-1' t; l. dt.Hrun.a11\11l c.··orufcf ""'" ll'm" 
syl1't'.Hril (78-95 CJ.) Jnd Pirra St'('l Eupictta (2-:!1 4)). snull quJnllt} Bf'ful<J.\t'd ,\lltor l \0 1 ) and 4./lw~ C~ 
10 <Jo) \\'3S charactcristic of it . The hcrbs v.:as rtpl'(:,c.'nlcd J1,,.u·(at" (.l-:!:5 ~). 1tkuu,,c:tl~-.:!.~ 'l) . . -'\~tt '~nar t IQ 
%). Polygunar<M (9-18 %). Cheno(llodiar.n• (7-9 ~). C\¡.-raocar (J1 ;Q ~). J,plw iJil!>/;.1 (6·1~ 1 
Po/ypodiaunc (96-100 Ci:) was dominatcd rrom 5)l01'0. Spha_.:tlum. Sl'/a~mrnz >ti.Jglnj),JC\. l.nflf"(VUWI 

clavarum, flyprwm was mct nt :.mall nmount The dtstnbuuon was reccrH.-d 1artfl~.--d ptnc \\ xxh w1th a tlif\.h tur· 
trce fonnations. opcn spaces with ct:rcal.!i . wormwood and \\3tcr-rrunh pl.mt.-, 3:-. ·ta1ttlth 

Ovcrlying thick.nt)S ofpcat nnd soil (d. 0.00-1,39 m} v.a"O :tccumulateJ 10 JI h~rn cPB·I·!'r\ 1 :t I'C ' 
10-JJ). Prc,•alcncc of pollen rrces (S 1-98 'X) ov<r po1kn of gru:.>C> (1·8 ~) and '~"'"'' 1().5·11 ~) "" p<.-.:uh.r lo 
it. During all this time was dominated comfcrous Pimt.\ l.'"hf.l"lri.,- 73 971~ J,irtd .~t'fl Fur~e·ta- ~-16' \tUc'l 

(0.5 %). Small-lcaved (Betu/a sur. Albat> - 0.5· 17 'l. AIIIU\ - 0.5 ·5 'l-) Jm:J btu;.uJ-1 .tved (0.';-1 'lt; Qunc·rn robur 
(0,5- 1 %), U/mas (0.5 %). Tilia rordata- 0.5 4. Carpum.• bnuf¡¡, -O. ~ ond [,¡r,.¡to "' < 1/,¡n,¡ lO 1 'fl} ~m:d\ 
was prcscnted at a small nmount. Grosscs was submuted C)ptraant ((ll Q) ). ~por - Pol_\f4){/tarrcu tiOO 
%), f...yropodium da1·arum Distribuuoo v.oas rcCCIVCd pule woods wah !tm.tll par11(.·1 pJuon ol bm:h. Jhkr, ool, 
hombcam and fur-trccs. 

In the Atlantic period of Holoccnc broad-lcaved brc~..·th wJc; not form prr-c1~ly m3\:uttum (1 1 .S 'lt 
Qm•rcus robur (0,5-2 %). Ulmu.s latl•is (0,4 %), Tilia t·ordma (0,4 'l). Carpinu' bt:llllU\ ( 1 ', )), but tht:y was han" 
the grcatcst varicty comparcd with thc othcr Mag~s At th1.., u me pme-bmadlcmt:d w~ Wlth 3 fuHJtc. a hux:h, a 
haz.el, fir, ;:¡Jdcr was widcsprcd. 

Thus. conducting rcscarchcs ha ve allowctl to e.:;wbh-;h, that formauon of fin,t temu.:c \C..Jm\c:Oh of the 
rivcr Dnepr ncar Rogachev oc urred m Latcglacialc and llolocenc. lllt sand. CO\enng .:1 bonom of p3k.'<tha!!!lll . 
was dcpositcd in Al,...2-a-b-3- DR-11 1-1-a-b in conditions of some dela) of .1 water dram Th.1n , thc ~ub~('qucnt 
format ion of silt and pcat in DR-111-2-a-b-3- AT-1-3 tcstitics 10 a gradu31 shallnwmg of 1h1s rc..scrvo1r nnd 11' f"'' 
bogging. Finds or sinan tropica l plants (Polygonum Q\11f'l4fan·, Fagop)ntnl .wggllaWm) W<l~ IHJrl..ed 111 sn SA·l 
3 and corrcspond to fomtation of soi 1 hori z.on. 
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· preading of. \mbrniia in the llunga r) 

Juhasz. 1 E. ' & Juhasz, M' 

1 
Ar b, .1 • lln,tHul< H~\. H-101~ BuJ;;pc,ttflun~l")l 

11lc"Jl<U1m•:ntc:>f lloun¡. l'no <r lt) ot ST<¡:cd. ll-<•701 S~e¡:cJ1 Hun~ J 

(Jnly OOC' r.tpc:ed prttc~ tJ n.Jti\C' lO Eur .pe (Ambr())tJ m.antirnJ L.) ;:mJ ll lht! tlt'gmnmg of the XX 
ccntury 01htt rapc:cJ IA.mbro in) ,_,a unlnu\\n m our cootmrot lt ,., orig.mally r\t1nh Amerit.""3n ~pt.~es. was 
tmporttd mto < 'cnlral f:.ur<11C matn1) aftl!r \Vorld \\ a.r t 3nd ~t.Utt.•t! Jb e·~pJruton from Croou.a to Hungary 
Lo~.t...ud the non.h c.Junn~ the M;Curu.l haU or thc :o century. ausmg con-.tdct:.ltllc hcJith problem . .., to Lhe senSlll\'e 
oaltct¡tc pt¡puloatton 

Th~ adapU\~.: r.uJJJiton of thi\ alkr~cnh: "c...'éd o.,c.cnb to follow l\\>O dtffc:rcnt dlret:uom m thc l~t Q.9Q 
)'tOifS tu thc ccnlrc ,,, e · .. rpathian l)a~tn. to 1 lungal)' 

1) Thr fu·-st drrcx-uon \\'aS probahly che follll'Amg: poru of the Adriati Sea -) C roatia. ~ Southem 
·rJ .IO\dJnutua 111 ltun~ary ; all nfTr;m-,danubia-., Austria and Slo\;ti.JJ Tñc fit':>t data about thc appe.ara.n e of 
rae ... \'ced tn ('roalla are fmm th~ beginning of the 192.lh lt rnu..,t ha ve )prt!ad to the 'onh-Ea:.. t and rcachcd qui te 
:-.oon lhe StKHh·IAc,lcm ll3fl> of Hu ngary. Withtnthrce )ears thc ooc tcnlh o( thc.! coumry' arca had beco occuph:d 
and 111 1926 nen lhc ~outhcrn ~uburb~ of Budapest h.:1d nlready beco colontlCd by ragweed. h rea lly becamc part 
uf thc: human Jandscapc there aflcr thc fi~t Wortd War. Llntil now rng"eed has alrcady co lonizcd rhe whole 
WC'\Iem part:.. of thc Carpathian Bas111 - mdudmg Slo,il h.ta and Aus tria · a lthough u IS Sll ll thc most abunda nt in 
thc \Ou thcm pnrb of Hung¡tf}'· 

1) The. ~ccond e\pansion was more lcisure l}1• Thc s hort mgwced (Ambmsia artemi.nifolia) was lirstly 
cullcctcd in 1908 111 the wuth-<::<l~trrn ¡>Jrt of thc Carpathian Bas m, in Orsova ncar the I31ack s~ Thc hnc of 
Ambrosta :-.preadlflg prob;~bly the followmg: from East (South Romania) o r Wcs t ( from ¡>ort of Adriatic Sea)~ 
par1 of l>a.n ubc -Tb1.a ln terfluvc 10 Scrbia-? southcm pan of Da nube-Tisza lntcrfluve on Grcat Hungmian P1ain 

• a JI Grc3t J>lam m llungary Rt.'"Ccntly mas! polluted arca by Aml>rosia pollen is the castern pan of thc country 
bctwccn cit 1 c~ D~brcccn ~111d Nyrregyhá1.a 

Although thc invasion of ragwccd is prometed mos tl y b} human di s turbancr. the :trca of poten tinl 
t.hstnbutmn is limilcd by c hma ti c facwrs. That is why tn mo~t of thc Euro¡xan cou ntries thi s plant is s till abscnt o r 
tare cnoug.h 10 he a lmo-,¡ absolutdy unh.nown for a ll crgologists. 1l1c clima ti c cond it.ions in thc Carpa thian Bas in 
nre sunllar 10 tite o nl! founcl at the cen an.:. o f ongm of Lhc gcn us. 111 North America . Two of its major ::tdnptation 
characterisucs makc ragwccd a pro blcm: the produruon of secds in vcry large quanutics and thc long su rvival 
pcriod in thc ground In tcnnorks with diffcrent agricuhuml managcment, wherc noxiou wceds. s uch ~ts ragweed. 
are l c~s ur no t at alltolermcd . its prog rcss is !ltill undcr control. In o thcr placcs it is thc climntc thílt limits ragwced , 
tven if thc human envi ronmcnt would allow for its establi shmen t, but we don't ha ve lO forget thatthere are severa! 
.!i igns IIH..Iicating thal gJobal clima ti c: c hangc is going 10 cn hancc its funhcr spreact towards th~.: North. promoting 
nttllions o f ncw allc.!rgies caus~.:d by thi s s imple p lan! in thc nea r futurc. 

Thcn: is an urgcm nC('d to orga ni z.c intcmationa l intervcnt ions. with in the framcwork o f EU, to stop 
ragwecd cxpansion ;md to eradicate Ambrosia in thc arcas a1rcady pollutcd by r'Jgwccd. nol on1y in Hungary but in 
a ll arcas o f Carpat hi an l3 asin. 

Vegeta !ion dynamics of a small Sphagnum pcat bog from North-Hungary, from the 
Lale-Picistoccne untillatc Holocene: palynological and macrobotanical data 

Juhász, l. E1
; Jakab, G.' & Sümeg i, P. '·' 

1 
lns titutc of Archco1ogy of thc Hungarian Acadcmy of Scicnccs. 10 14 Budapcst (Hungary) 
~ Dcpa.rtment Gcology and Paleonto logy, Un iversity or Szeged, 6722 S.t.cged (Hungary). 

11lis study prescnts thc lindings of a rcscarch ca rri cd out on Nádasd -to loca ted on the northem s i de of a 
516 m high mountain ncar NagyMrk:.'iny iu thc Eastem Cscrhtít of Northem Hungary (360 m n.s .l. ). ·n1c lacustrinc 
bn.si n is slightly clongatcd in a di rection of N-E with a highly narrowed projecti on on Lhe sou them parl bcaring a 
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u:~l m 

:r.i..'lJ t...dt~ 
\S J. .:1 ~mane- -ptu.gn tum r :un 1 TIU~ a 
Jq>rc-~>1011:> l.lr nlk~~ \lollh J c::k 00 Jr.m:u.!' a.nd a r"t"bb 
Gn·•t Hun~n~ l'lun, Du. tv :ht hip. pr ·•J"'::bolll 1 !be )• 
( wm lbung S\\:l11'1(l TbC' "'11 m.ars.b úrt by re~.: 
"'ept fl.lr thc \lo • tan -.tJ~,.· 'Tlk' T!..'l.-J 1,) co .. ,r.._ ~ by hHo!> •~"""'~ 
hb ~ulfen:J ~·gmli¡;ant tnn..,f,:nnatl\.!(1 ~n .. ~ th.: umc:- fiiSl ' 
tntcrt""-tlnp \t..\ll·U~·KO\ A(.' JQ591 In 1'151.) ~ n.: ,.._:on \lll 
m' S \loJS rdlllHI) o;.ll'lJ;II S1 rgl111oawn t'T«Ti \lo3.~ J .. b3r ~ 

t'\tcnded to th.c :~.re.u (ocmcrl~ c.:o'-ci"C\l b> r t."1.1. c.llh .. • ftnncr ~, e: ... pt 

Th.u. bt 1 \CgctJlllln 3. lX':ÍaUon 1\ IOlJ.Il) ffil m~ h.'ll.l.J) IDJlc:ttan~ thu lhc p..'GJ b 

p~. "hKh "i11 Ol(l~t hlcl~ ltrin~a~ltlt tlh.· c:\r.Jn L'lll<'fpc Hnos a .. un 
P':"llc!'OCCoJoga!..':.ll bonn~ \\oh ,:.1mN t.'l11an ttk~ :"\\\ p3n lt th~ IIW'' 

s.!lmpling "3$ C:3rried out.u 5 cm intmals \\tth :a Ru:> .. t.tn ty¡x \"tx"et "'" ty, \ 
do'l'-n to :1 dqJth of 110 cm wuh :md und~,.rl~m~ upcn "Jt~r illrc:t hl :a Jc-pch u! 1 
undc:rLun b)' altcmaung b)('f':, uf pc:~st anJ ~al mLh.f 'lth ht,hhh '.11)1D~ f.J ~.. .. : 

!.:'m Btl\\l'rn tht! -.:kplh!l. of )00 and .140 ..:m "e r~\UIJ fin,! .. hy .:u .. tnoc tlf..-J., 
beco~ mort' Jnd more mdt.,~n~:lblc hl QuJll"tll.u) pJ.h."t'W.. n1 ~ 1 ;,tuJK, tt\IRl\.\ .. t\IR)I.S . Ol) 
pollcn anal)sis the in\ e<iUgauon ni ffiJ.t.."foh~tls WJ"i ll;,o~.,.tm~-J ~lUI \n tmport.t:ttt· ¡;t~.o~. ~rc.ltnrc.J¡h 
was lhe adoption of lhe QL.C\lA (~<-mi-qua.ntll.Jh\t: '!U·~·Ir.ttt .1nJ k.J.I i.OOnl m.l(:hlh •ti .1n.1h z~ hn!"'.u'­
lBARBER ET AL.. 199~ ) m our worl. \\hu.:h \\;s.~ Jt"\dof":J tn ~' uthampk"CC IOik.lV.1.0:' th, Í(11'tlJ.T pcJ,l·tl\ 
technnlUts cnabhng ;m al·curatc amJ d~t.:tilt:d mo..km ;uul~:~ots. 'f J"'-\llc:'n., Thc- QU \\-\ m<tb .. ,t"'" ~m¡; ru.lh 
de,cloped for ;~cidtfcrous. .phagnum pcah, it ~ri n~, "'' ""'"' "·,u1t \\h«."ll .trrhc.""\.1 h.• ,, .. J'<'..tl .. or Li..:-u-..uu~ .. 
dcposits poor in organic nuuer. COinfht rcJ to the f~..·unwr prcdtdt \ le.: ·tuu.¡ul ... t'C"".lU't.. 1h'- • Lllh r l d h', tn~d 
plan! US!iucs a..s Y. di (m~unl) roob). On tht othl•r hJnd. ''l) fe"" :-..h and 1rut(:- t..:nd w '-tltl t~ :1 ~ t tnvnth~ 
maJOtity of thc peal) malnlt! thC' ouh:ome of lhl! .mal)~ l !:. ..¡uu trun<.:Jtcd \ ll'k~.li1tñi ' f'"" ~,.( Uu; C.,.lll"\1 \ 
meLhod has beco dCH'Iopt.'d at thc O..·¡Mrtment llf GC\tll'~) .Jnd Palc.·tl01t)l .. ,~y. l'nt'C""11) ''' '-1: ·:d. Y.hl .. h 0\J\ 

hclp us sohc thcsc problems (JA KAll - SL~IEGI \IAm .\RI. Ztl(IJ. JAKAil l \IEGI Jl'Jt\.\7 .1t)(l1J. Thc 
foltowing TCSUit.S h<t\"C bccn f~,.mnd TI.'J;Jrdmg thc h)(.·aJ \Cgt:tJII(tO 111 LelllU,hl h.l Jllt"\ hlU'Io !IndiO¡;-.. t\t o\ 1111 · 
KOV ÁCS. 1959) thc mva~t on of Spltagrwm miO thc an:J of JJ3., [Xllh1 \lf '\J~)h.UlJn) h} n x Jll n1~.m .a li.'\t·nt 
phcnomcnon. J)¡ffcrent ~pccic:.. of p!!Jt -moss h:l\ c llccn conunuouslv p!C.)t.,l \IOt..'C' thc.: hanh ,,f tht.• lo~ l t:, h''" Ht 
they bccomc prommenl onl) tn the l:t:..t phasc of thc 11 l ocen~. Tv.u nt:t¡t.- mar h lt.lfmJ.ttun flC111'111\ •• ;~n l'( 

ob~crvcd in the hbtory of thc ma.rshl:tnt.l 'fllc firsl une h n.·conJcJ 111 the dc~th hc.·Nl'CO ;.¡o anJ ~00 l'm. \\ •lh 
thc second one bet\\ l!CO 110 l'm up lo the surfacc. The poud i:. t harJt.:tt:n/t:J h) J.n cotmpht¡; \LJit.' hc.:l"t:-""11 tht" 
thcse 1wo pcriod Tl1c firs t fl·n ph;tS(' was a cutmphtc tnnr\h Yotth J domm;uu.t ufr~"d Y.htk thc~t:úlrH.J f'h>l!oc.' 1 
Ch3.r.tCtcrizcd by the form:l!lmg of nootmg ltl:trsh and Oli~Oll\""'('hic prO!.:t",,..C'\ 111..: ht,ICll~ ot lh~ lll.lt'.h l.olll \\(' 

<.lividcd into two phascs: an nllogcnic o nc (340- 110 m) andan 3utogcntc onc (110-10 ~:m) In tht liNt phl\ u 
rnus t havt.: bccu thl! tlimatc ;tnd thc hydrology thnt maml}' inOuem:C'd thc dc\d(tpflll'nt ofthc 'C"p:t.lllou, \\htll-lh( 
ex tcnd mg pcat-moss rcsu hcd in an incrca.!iing ohgotroph) nf the rond m thc \c~.·ond f'hll'é 

Thc rc.s ults o f pa1ynolog.icnl anal)".!iiS corrobor.urd thcsc ch:mge~ m thc local vcrc t:tuon .lS wdl l'ht' 1:, 

thc third radioc<1rbon dated píllynologica l annlysts yic ldtng nc.!w data on thc 't'ECI.lhon h•'\IOr) flf .tn art'J undrr 
Sub-Carpathian c limallc inOuencc. The dynamics of !he lcrrcstnal Vé'¿:ct~a_lH'fl ,., hz~ht)' ~uml:n to thc ilitJ. ul lhc 
r•diocarbon dated <hagrams published so far (WILLIS ETAL 1997. JUII \SZ !002¡ 
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Late PI l~toccne 'éJ:elation hi IOI") rcconstructed from the polleo pectra 
of boring core<> in !'l'aka-il-.emi, Japan 

Ool, N.'; Kitada, N.'; Salto, R'; Miyagawa, C.' & Oka l, D.' 

1(). 1'1..>1- orator\' ~J.JOT;u-ch -.:<)ag¡¡.,.,a 5~2-00~I(Japan). 
1 Gl*O-Rc~:t.rch Inmtut~. 4·3·:! h.a ... htbon. '\t-.hi-lu Os3k.a, 55()..0012 Japan). 

1 (h u Ga> Cu. Ltd 4 . ¡.~ H~r•no-cho, Chuo-ku. o,ru. 541-()().16 (Japan). 

ah·tlemJ IS thc !!m.J.II ba m. about 20 ha. loe t<."d m Ful.ut Prcf~tu~. bpan sea sidc of cemnl hpan. 
h "thc lloJl-tc ltlh:d va.IJC"y, darn up b;- thc: T!iuruga fauh runnmg e:Lst of the basm lt ha:: ~O m ~~~l ~u~u) 
IC'duncnt. hc .... auK thc: ba!.m , ~c::-.t of thc fault. has been smllng Undaground se(hmcnt of !'ül oHkcmt 1s dt\'tded 
mio thc:: U,\.\cr Saod and Grao,tl La)'t.í. and thc: Upper Humus t...ayer indudmg ':"'despread tcp~ such as 
Auort05~J) , K-T7(95ka). Aso-4!90ka). DKP(50la). ATI25u) and K-Ah(7ka). Vcgctauon changos dunng the Late 
Plct\loce:oe are rccon~truc:tcd companng polleo specuJ ofthe Upper Humus Laycr below thc AT from 6 dritling 
~.:orn Lk~1110n of the Humu) Laycr began at the central part Occurrenccs of Wrga\!Mmia .and Qutrrtu 
~ubgcn ("',dobtJlmwpu) at the base or thc üpper Humus Layer suggest the warm chmate, wh1ch would be 
eorrel.ltcd 10 o:<y8cn i~otope stage Se or Se. GeoerJJiy Cryptomuia polleo domutatcd Crypwmena is 
charactcrutic pollt.:n typc of thc carly glacial m ~.:entrnl Japan l)iffe:rences of polleo assemblages between the 
\Jrnphng p()IDI.S rcOcx.t the wget.liiOn in and near the Naka·ikemi. That is. Querc:u.\ forcs~ d:1 strib~tcd on thc hill 
and slope ncar the nonhcm pan. Almu forot was growmg m thc v.ctlnnd. and Crypwmena JOpomra forest s tood 
along thc vJIIcy of southem pan About 80.000 years ago. Caszan~aJCastanopsis polleo occurrcd remarkably and 
nfter that polleo of d~,.,-ciduous broodleaf trces occurred rcmarkably. This short tcrm dcciduous broodleaf ttee polleo 
dornmancc i ~ commonly obsencd from Othcr st tcs in centra l Japan n.bout same ages, and could be corrclatcd to 
oxygt:n l'iOtope stagt: Sa. When Castalll'lúCasrwwp:;.ú pollrn incrcascd dcpo~ltion are:l enlarged to south , nnd after 
thc incrca.sc or dcciduous broodlcaf trec polleo, it enlargcd to nonh Naka·ikemi changed from lake to moor 
around 50,000 ycars ago. Alnu.\ and t y:;.Jrllium palien increascd. SciadupityJ pollen decrcascd and Cupress:aceae 
typc pollcn mcrcastd, and lledrangro type pollen increased temporlry. l ncn~a e of Tsuga, PimLS subgen. 1/aploxylon, 
and !ldulu pollcn below the t\ T mdic•ni! clunatic changc to thc last glacial maximum, oxygen isot.opc stagc 2. 

Robust pollen signals during the last few centuries in and 
around the European Alps 

van der Knaap, W. O. & van Leeuwen, J . F. N. 

Univc rsity of Bcm, lnstitute of Plant Scicnccs, Altcnbcrgrain 21. CH·30 13 Bcm . Swi tzerland. 

We describcd recen tly (van dc r Knaap et a l. , 2000) trends in pollen typcs during the las t fcw cenwrics 
th:H wcrc synchronous among 25 pollcn diagrams from the wcs tem Swiss Alps or clase by. New, unpublished data 
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\'AN DER t;.;o..AAP. W, 0. \A;-., LEEl'\\f:~ J F -.; f \ HAl ER 
~t:r.n1gmphy of the laq \.'tri tuno m \\ 1tz.alanJ '4.'\1 \ ~) b .1nd ma 1 \. 
pollL"n mar ~- rx"&I003.1 p.lttem.::. and lo:al h~too S kt\i~~ or P ... t ~"' ~d rah nul ' l 

La te Quaternary pnlynologica l records from out hern . pain highlight th< mnucnC'l' of 
eco ystem properties in thc long-term d~ nnmi<"l> of \lcditerranean ' ¡¡etation 

Carrlón, J . s ' & Yll , R.' 
1 I'A:partamcnto de Biolr~ía \'e~tl..ll, l·m,·cl'ltJ. J ,,~o.; \tur1..r.&, !)r.un 

~Atea de 130Lánic:a, Um' rs.u.bd ·\uh"'-1om.1, U.1n.:~o.'lnn.1 Sp..lJn 

This papcr examines thc! Late: Quatem:try rn,uonmt-'tlt31 ht~hlf'. ul "e' ul b u ... u¡n, N"IR'i thlrn. 
sou thcm Spa1n. w11h the goal of estabhslung thc rt'k"'\:h.mh!n) t'\CtlJ~~ l muol on \l'~ct.llt\10 '"~n~c 
Palaeoecological indicators includc pollen, miCfOt:han::OJI. ¡xwc~ of tcm: .... trl.tl pl:mt'i. htn~t . • •nJ 1wn (,th(L'OO 
algac, nnd mhcr nucrofos.s1b . l"he Mudit .. \.1. scquL'OCC':i are :.hm\n h'l I'L· ,Cn\111\~ lLl ~o:lnNth,' l..'h.tn~c . .dtht"U •h thc 
control c:u: rtcd by clima te on vcgctntion is ulumnll'l) ~lw.pcd by ~.h~turb.1n~o:l'' .md '~(XL" U:, tnh:.ra~. tiVrlh, i.ktcnnmm 
the occurrencc of cenlttry·scaJc lags ::and thre~hold re~pon~es E''-'ntuJ.II)'. hn'llilJII) -mJu~:td ~.:h.m)!n l'f '<"~t:I.J.tu'fl 
are also shown at the lntrazonallcvels of va riallon Thc cxbttncc of nud t:k\'Jtlon ~IJ¡;IJitdugta h r :t numhrr ul 
tcmpcratc and Medttcrranean trccs 1s shown. A mid· Holoccne phasc lC. 7500-5:!00 t:.ll )r BP) rtnt:r~C'., rt'}!ltlll,lll'· 

as thc time of ma.x.imum forest dcve lopmcnt nnd highcst lakc lc\·el~ Thc t:.trly Hokt..:enc r..:cuf'\ ~~a gcnrrall) df) . 
pyrophytic pcriod of pinc forc~l!i., \\ith grass!Jnd·~crub m h1gh .Jhllud("), JnJ thr 1.1tc 1lololTIIC ;.h " ¡)('m-.) tlf 

protractcd vcgctation sensuivny. wuh retunt to d~\Ciopmenl of ptnc forC'~h. 'Pr<Jd l'f "Xcwph)tiC Cl)mrnunal1r!i., 
and incrcascd tire activity. und ·r the comext of di) spe:lls .. local11cd ;unhroJlO¡:_cnu.: út~turb .. mü' . . md ... halklY~tng 
and desiccation of lakes. Sevcml events de:.cnbcd hcrc corrdatc wtth ~tahh\hrJ u m~' or ahrupt tr.m ... nloth m lht: 
climatcs of nonhcm Europc, thc Meditcrrn.nc.1n bn.~m. nonh A frica and th1.' Sahd 

Pollcn diagram and 1'C dating of scdiments from lakc K\\iccko ( Poland) 

Madeja, J . 

Dcpartmcnt of Palaeobotnn)'. lnstitute of llotany, Jn~i cllonian l.ln t~o- cn~l t y, 

3 1-5 12 Krakow, ul Lubict46, Poland 

Lakc Kwiec:ko (54" 01' 30" , 16' 42' OO"E) l 'i siluatcd 111 thc Wc~t l'omcranum L:tkc Dl\tm:t. 
Northcrn Polnnd wit hl11 thc stad inl momincs or thc lah:-glnctal IBllt: . 
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Tbe palyno~cal >!Ud) or 0\cr 22·mete1·ÚU<k scdunmts írom the bke allov.ed for recoostniCUOil or 
lb< ;egruttoa bt O.f) dunog thc mun: Holocme In thc polkn dugram 7 L PAZ lu>e been \ISU311y dhunguished 
\Ion: lb&:o 200 pollcn sampk> ""'< aoolyz.c:d Q,er ZOO pl>nt uxa frum ,..nous groups (alga<, mosses. 
pl<nddl'hytc>, gymno- :md angia.perms) lu'c bccn dt>ltngu~Shcd 

Thc matn pi ot lhc poUcn-anal)11c!al SllJdu~s \\'U to assess the human 1mp;~ct on \ egeuuon The fiiSI 
tgrt>h ol human il<tl\·iry tn thc pollcu dugnm ""' hnhd lO Mesohtlu< pmod 

1bc loa'rJk' of human md.tctton 1.0 the pollen dzagram tS synch.ronous wath thc U/mus decline. Thr first s.agns of 
t.:trc<~h \:ultJ\auon 1n tht area are COlncidcnt ,.;m lhc dccrease of Qurrru.s . The s-igruficanl mcrease m AP OCCUJ'S 
parallely .,...uh the final rcductJoo of nu~cd d«1duous forestta:u such as: UlmuJ. Tilla, Qutrcus and Col)·!u.s. 

Th<O 3 radtocarboo AMS datt> v.e"' obwned from Dr~panodadus adunrus rem:uns and 10 M IS dates 
Y•cre obtamcd from polleo extraclS All thc radJocarbon uges performed on moss remains lppeared to old in 
cumpanson to pollc:n ~UCC'-"'~ioc The greate!it d1fference bctv.een lhem oceurred at thc bonom of the core and 
rc.adu:d about 6000 )'tan BP. Oaung of the polleo extracts frorn the sarrw: stratlgrn.phic leve! resuhed in much 
)loun¡er agn, but !ltill to old espectally at thc baR of the corc:. At thc same lime the toss-oo-ignition analysjs 
showcd thc h1gh~~t carbonates concentrauon an th1s poruon o( lhe core. All the data suggest t.he possibih ty of so­
called ''otd carbon error'' occurrence. 

Problems of Quar ternary palynology of Kazakhstan 

Nlgmatova, S. 

lnstiwtc ofGeological scicnces named after KJ Satpaev, Kabanbai bat)T69A, 480100 Almaty, Kázakhstan. 
ni gmatova@ mail.ru. 

1l1c divcrs ity of Lhe geological-gcomorphological structure of the arid zones of Ka zakhstan , and a lso 
thc relative stability of the conditions during the diffcrent periods of the Quartcmary makes difflcult the 
reconstruc ti on of the histori cal evolution of the vegetat..ion covcr and the reconstruction of the paleoc li rna te wilh 
stratigmphic di vision of thc Quartcma.ry deposits. 

The arid bel! of Kazakhstan bclongs to thc cxtraglacia l zone and thus. the vegetation change under 
clirnatic nuctuatioos takes a di ffc rent way than in thc fores t-st.eppes and forest zones intermixed within it. Here the 
main zonal type is herbaceous, shrub and half-shrub vege tal steppe assemblage, semidesenic ttnd desertic with 
azona l and intrawnal Tugai forcs t vegeta tion, coniferous and relict forcsts. 

The modem reprcscntations about tbe geograph ical dis tribution of the vegeta l cover of KazakhsLan with 
vcry complex and mosaica! contours . is not always convenient for the palynological research of the Quartemary 
deposil. 
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A thsp!J tmcnt of tht \C:rlli-'3.1 U'k)UnUm bdt Jcrc.·nJm~ <Jf1 dim.th: tu .... tl 'N-"-n ._ rl} lkt«'C"'\J 
Thus the ordcr J.Od sequen~~ .. ,f ~h.m~e\ unJcr the J¡..,pi.J.~cmcnt ,,, 7('1ftl1 txwdc'r... ~.,..lt" art.h \ t ... n 

of thc glacicrs can be~omc a signifi~lnt mdt Clf the ~<'mrkte d~uu..th'lft '-:1 t~ hY ~~ f\clt n~J ,lr 1M ''C'JlJ'IC 
shrubs and the fonnation 10 th~: toounLlins of YJ.:.t lOO· flf l.liJ 1.k m~ ;mJ 'tl'p(lC' 

In lhc."Sc c.·ircum:itanc~ thc n:tra~.:llon (l( thl" '"e-eul ~"C'nt,fund in rduj:"' .. 1n t.k·..:r ~o:.IP\ lfl~ h.J., ~en 
obs('rvcd The 3nO.I)SIS of !he m le.;; ot thc pollcnic tr:tn,rc.~r tn'm i&tbrc.~altyp<' tv""lU~ht hom lh('. J1 , l'IH .tl't"'.J.\ c,f 
Wcc;tcm S iberia. Ahai. rnounu11nous region of \onhc.·m lün ... tun and at...,l C.IU, J'u~. tn.1 c. a he mtrrprctolltt.Jf1 
more difficult. but :1ho promotcs a more pn.-ci · dcfinmon t.lf the J¡..,pl:l~cllll.TII ol th~ hrruh of the fc.e'tl'\1 ZCICic:'\ 
in diffcrcnt rcgions undcr thc mnucnc(' ol cltm::ttic chan,pc:-

TO<.Ia) our data pemut thc 3CCtptance of thc fflllowmg \ltll:ttl(.'!l~ hl thc nlt:\UOIJm ~l.tt.:1.tU\"h ._,¡ thc 
Quatemary correspond 3 plu,•i3l phasc in th(' :trid wnr. anJ h1 the mtagl.tt.'l.l1· J 3nd f'h.a\C 

The phcnomenon of thc :md zonc - fo~tñl arca J.nd thc1r palp\Oiog¡cJI an•ll)-..1!1. pn~' h.le-. JOtrrt.·,nns, 
material reOcctcd m Lbc sp~ua of wttrm (dommanl) and cold p<'riOO.) :tnd thc lt~.r<·fklllcn d~l'tt:o. lrt\ln pclo­
complc~cs haYC shown thal intcm•puon in the prec1p1tation nnd m th(' morphok•p.lc:ll f~lrnutton t\f t~ ~o.'\1Cl~rmN. 
soils (mountnin chcmoscm and mc:~dow s01b) rcflcct 3 rJthcr lonp res.! m lh1.· pr~ipll;lUt11\ und ·r rt'l:\11\cl) 
frn ourablc condi tions (warm ;.md wcl). 

111c impovcn)hment of the spore-pollen ~pccl13 of thc- fore~l\ tcsttf~ con'-Jdcr.~.hl~ "f'eC'd'lo uf f\)(e't 
accumulation in piccllnonts sunta 

"Illc! rcconstruction of the palynospcctrum from t h~ glal·ial and flu,it)·~IJ~t.tl c.kfK."'' ,, tund rcJ h)' thc: 
fcawres of thei r accumulation llowe,cr, through thl' obtained \¡>01~-pollen \pt\.:tr."' alth<1USh of rruxetJ 
composit ion. it is oevct1helcss rmssible to mbhsh undcr th&: guidJnrc: of thc \pt'\:Uncn thc H~tlal 1)1)('') 
rcarra.ngcd :n the leve! of thc rcmnining morninc:. 

11 hns becn csLablishcd that thc lowesl posi t10n IS occurucJ by thc ffi(lf.llllC\ nr thc \1a1Jk PlC:I\I~ol!.:.CUC 
(up to 1600-1800 rn. abovc sea levcl) am.l th31 dunng th;H pcriod Alptnc- mt~adn".!l .... ere th.stributcd nt th1~ lc\Cl 
Thc fu ndamen tal indcx for thcm rcconsuucuon c:unc out o( th..: pollcns nf C)pcntccac. Poace;~ca lOnnm\C'a), 
Rosaccac. Ranuncu laccac etc. (thcsc dnt:l are onfinncd hy Lhe material of 1M PJ!r..homov3, l Chupma. SA 
Jakupova) . Today at this alti tudc is found thc lowcr bordcr ofthc forc~tcd 70nt antlthe Al1nnc m.:.ldO'\' ar~ round 
above 3000 m. 

Thc mos t rc.:prcscnt:Hivc samp lc.~ for 1hc arid 10nes carnr.: from thc \fX>rc-lwlkn 'f>l't.ll\lln f1om nuvial 
vullcys nnd lncustrine dcposits (salinc nnd fresh) allowing onc to rcct i\'C thr: dct.ul chara~.:tcfl'~ll of thc: w;um nnll 
cold pcriods. In thc ncar fut urc thcy will al o CIIJble thc crcauon of A hf(l/.01131 "ale of thc Quarttrn;uy dept'KII' 111 
thc arid zoncs. 

TI1c prc li m.inary basis for che hio10n:ll sc;tks wcrc obtacncd from tht: late Ple1:..hxene aud ltuiOl:tnr oJ 
Scnmcchic and Prc-Kara.tau region of Southcm Katakh~tan. and ha ve ubo the1r corrclatcs 111 C'cntr.al and f\'unhC'm 
K:lzakhstan. Thc Knzakhstan material of thc Qu::ucrn:\ry period :1rc corrcctly corrdatcd to tlu; d.ua of th~ Wt:st 
Sibcñan lowland and of the East Europcan plain. 
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f.O\Íronmen!Jl( impact or earl} pnJarometaiJurgy: 
polleo and geochimical anal) sis 

Jouffroy-Baplco~ 1.': Pulido, M.'; Galop, D.'; Baron, S.'; Richard, H.1
; Ploqu ln, A.' ; 

Lavole, M.1
; Monna, F.2

; Pettt, C.' & de Beaulleu, J . L. 2 

11.abor3totrC' <k ('tuono-éc •lo~a~. C\:RS L ·'" Jc: Fr.ln(hc: ·Ct.mue. 250:;0 ll('"'i.JO\On, France 
J lallaiUI \1 atcrro~n&n cJT.colopc tille l'al¿oért •lopc. Cni\ , lf o\h- \laN:ille m. IJ\97 ~131'CIIIc:. Fr30((' 

• t.,;¡bu;.aiOirc Gc Sol. l \.U{ 1\R.\ -t Ol\ Jc Hoorgo~nt' , :::!1000 Dtjon. Fr.tn(e 
"CRJ~¡; C.\RS , BP 20 \'andoeU\rc-IC~- :".m..;\ , Fraoc;:c 

':\n..hé-okt:h· • Cuhur~ ct s.xittés c.o..;Rs-t·ni\ Ut: BourgoÍnc. ::.!1000 D•Jon Fran~,.e 

lntcrJudphnary rc~an;h , tn m1ddlc mountaim ar~as an France. a1ms 10 duc.:urnent hi~torical mjning 
anJ rndtmg .u.Jt\'ltiC\ by nx:-Jm of pollcn an<.l gcochcmical anal) ses These tn\e!>tigauons are de\t:IC>p\.""'d from 
pt..·:u bogl cnrc~ cüllf.."'(;IL-..1 Jn the Monan mountams (MOi\NA t't al m press). in the Lozere mount m South Mass1f 
\cutral CLA\'OIE rt al in pre .. s) and IR thc IJ.tsquc Counlr)· (Pyrcncc.s) (GALOP l'l al 2001). Thcy documented 
pala;:o,·n .. ·uurJmcutal unpac.:t )incc Lhc: ~ginning of thme 3CU\'lllts. IR area.s "hcre archaeologica1 data indica te 
impttrt.tnt muung andlur srndung a~.:uvitics 10 ~ncral hhtoricJI period.s. and v.hcrc thcrc b an abundanct.' of 
mmcral rcsourcQ 

J)¡ffcrcnt pha\c .. o f mining are rccogn1/etl from thc pr..:scncc of an1hropogenic Pb tn peal 
CanthrnpuJ;COIC h:ild i~ re~:ognm:d by thc "a} of its isompic compo:,ítion)_ Tin:y han: all led 10 modifications in 
pla01 c.:over prubably rdatc<.J m part to fores1 clear:lnces necessary to supply encrgy for rninmg and srnelting. 
Vt<gctJtlon cmcr may h;J\C beco dra.:,ucally affl!l'Lcd b) sdccuvc defores lation. affecting ~pccially Faguj in 
tvtor,.m and Lc,crc Thl\ \PCCICS is \\CII·knov.n to pro\'ide good encrgy for fucl. 

AcconJmg to radiCx:.arhon d::umg. sorne periods of high mctallurgical activitics \\i! rc related with 
archaeologica l cvnJencc of mining or ~mch ing acU\Íi ic.s. For exnmplc. m Mor,an. lcad inpulS and woodland 
cotlapsc pe.1Led :u thc hcígh1 of Aedu:m civil iation ( 1"' century BC) and thcn dccrc:\Scd after thc l~ oman conqu"s t 
or Gaul (al thc beginnmg of our era). "hen the Slh! was abnndonl!d . TI1c abunclancc of minera l r"' ources , 111 
add1tion to thc <;tr.w:gic location. might cxplain why ea rl y sculcrs foundcd thc city o f Bibrac tc at th;u particular 
place. In 1he Lo1cre Moun tain. two pcriods of mining activilies are documcnted for thc last 2200 ycars. Tht· firs t 
ouc, wdl mar~cd. occurred dunng thc Ant iquc pcriod. thc sccond one during the Medieval pcriod (X I-X II 
ct.·nturic~) . ·n1c Gullic major pe:.k in lcd abundancc is in disagrcemcnt with the archacological and 
gcomorphotogJcal dala which attribute l o the medieva l times n majar mining activ ity and thc main clcar.tnce 
phasc. In thc lla\que Country, in an arca rccognizcd by an.::hacological dala as bcing an old mct:Jilurgical ccntcr 
!> im:c Lhc 1'

1 
ct:ntu ry OC. severa! phases of mcta llurgical activitics linkcd wi1h cnvironmcn tal modificauons are 

attcsted bttwccn Late Neolithic and modcm limes (Midd lc llronzc Agc, Late 13ron7c Agc. Antiquity and finally 
modem wnes). 1Vlost of thcsc phascs are clcarly rcla tcd 10 forcst c lcarancc, howcver it arises thm loca lly thc 
impact of thc mcla llurgy on wood peaks atthe bcginning o f century 18 ~h. 

Out sorne cvidcnccs of palaeomCiallurgy, markcd by pollution and signifi can ! fall in pcrccntagc of 
arborc.1l laxa. could not be rclatcd with archacologicnl knowlcdgc and thcn givc lh!W tlata for human seulement in 
the arca. This cou lcl cxp lain forest clearanccs withou t increasc of poll inic amhropogcn ic indicators linkcd to agro 
pasLOml activi tics. 

MONNA . F.: I'ETIT. C.: GUILLAUMET. J.. P.: JOUFFROY·IlAPICOT l. el al. in prcss. History and 
envi ronmcn tn l impact o r mining ilc ti vity in cehic Aeduan Territory rccorded in a pea t bog (Morvan. 
Fr:mcc), Environ. Sci. & Tcchnol. , 9 p 

LA VOl E, M. : PULI DO. M. : BARON. S. : PLOQU IN, A. : BEAU LI EU. J.L. de. el al. in press. Le plomh 
nq:~c ntifhc aodco du Mont Luz~rc (Massif Cent ra l) : une apJ>rochc ltistorique, géologique el 
palí>ocn"ironncmcntale. 

GALOP, D.: TUAL. M.; MONNA . F.: DOMINIK, J. el al. 2001. Cinq millénaircs de métallurgic en montagnc 
basquc. Les apports d'unc démarche intégréc a llianl palynologic et géoch imie isotopiquc du plomb. Sud­
Oucst curopl:cn 11 : 3- 15. 

514 Polen 

Lote Qunternar) pale ll\ iroolf.:o~ in O..r. th '- rn 1 ''· 1-r. d 

Kadosh, D .. S•van. o .,', K u •el, H 1 & 

Polleo record of surface scdimems of llal..odatc Ba , llokkoido, Jo pon. 
rcfleds gonrnmcntnl agricultu rr :md fon'Str) polir~ 

Sallo , T.1
; Kllamura, A. 2 & Sakaguchl, Y.' 

1 Depanmcnt of En,i ronm nt:tl Sciencc and Tl.-chnolo~) 1c1jol ni,~.:nlt) ..$6 · ·~o~ N.\~f't~Jt (J;~panl 
~ lnstnute of Goosc:ienccs. Shi1u ~3 Un!\ t~tl) -l~ ~- S.j 2CJ !'>hllU(l~;l {JapJn) 

Pollcn asscmblagcs 111 two cores (8Ckm. 40..:m) frum Ha~odatc Ba). llut..~ah.lu. JJpan. rr11 ct 
go ,·cmmcnta l policy of agnculture and forcstry. The I>Oikn asscmhla~e-s 1.:01\C'II~I mJtnly ot l'tnll\ , ANt .\ , /'u t'll , 

CrypiOIU«'TJa. AIJIU.\', Bl•lllla, Fagus, drciduous Q/U!fi/1\, C)llC:r:lCtJr. Gramtnca . and ·\nC'IWH4. 1llc pollc:n n,lf. 
docs nol shO\V any considerable chungc throughout thc cure\-. but thc n:olativc abundJnc.:e~ of P111U\ , t nptomt•fiO 

and Grnmu1cac changc not iccably 111 the uppcrmost pJ1t ofthc I..":Ort.'s Puuu ~hO\\') an 3bJupt ln\fC~'(', ( r.\'fllt1Uit·ru1 

:. gradunl inc rcase. while Grn rnincac dccrcascs abruptly 
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Abu112<t 1/P( 

1llC hon1<>D t pu!lcD bvnd;¡ ol u ' ppcr than thc st<'fltl <ltmcnc uf 195J 
Afitr lhc l:AI'CUC ID rutu J.Dd ( ryptomt'na ptllkn ¡ndJ¡.;~tC'S the ntcml\~ afl(l'c tatJon b) tb Go\muncnt 
a!IC'f 1~7 More Jccentl) lbc dtcr In •ratDUieac pa!lcu ~ Ocas tbe goo.rmmcntal poiKy ot prOt.lu .. .-noo 
odJIH1ln<DI fnt o>etprod ncc >fkr 19'0. 

~e" pal)nological dula from lhe romerian complex, :'>t idd le Europc (llunga ry) 

Med:<ihradszky, Z. 

U nu:al JkpL ofthc: lfung 'at lft\t \1u:>eum. H-1~76 Buc.lapc'lot. POBo~ 2:!:! lflJ:"\GARY 
t::-maul medTa@txn nhmus hu 

f·rom ""c,tcrn Hongary hurn Lhc allu,lal dc~ll of the D.:.mubc ~•gmfiont palet"•ntolog¡cal and 
p.t.ICObotJ.na~al fOS)Il :t t:mblagcs IUm up conunuou~tly Ba c!d on thc .. crtcbr.1te and mollu!,.C rt.'rn:tin:> thc locahty 
't\"3 d.atcd to thc CJUnJi\1unld mtcrgla¡,;ul Jc¡;o~dmg to th~ cla-.sical. n. .. ~pccll\d) to thc Cn.>rnl!rian interg_lacial 
curnpkx ace<.-dtng 10 thc rnodcrn chronology. (JA:\OSSY KROI..OPP 19<JJ). 

Clay h:n,clrl v.crc C\~..:;.n.ucd dunng pt:bblc muung from the sand and pchblc laye~ bctwcen 20 and 33 
m dcpth nf thc dc~ll Thbc day bi«Xk.\ prescn<.'\1 huge amount of macro- and m1crofossils. The ma rofoss11 
anal)"'t ""' carr•<tl <>ut carbcr (BAJZÁTII 1995. 1996. 1998). no-. "e rcpo<t thc n:,ult> of pollcn analy<es 
At tht.: followang dcptlh y, e founO 

33 rn /,mu\ Bt·wla dommiln'-=c "'tth thc pre~cncc of Pü:~a. Ts11ga. Lnrix, 
1 t m Pmln·Beflllll-Poa,;c;¡c dotmn:mce wuh the prcscnce of U/mrn. Popu!U.l, Cana. Ptno(ana, A~al/a, 
30 rn / ,11un-/1u ('a domm;¡ncc, · · 

25m Pim'' Pt"rt·a·Aimn dommnnce. v.1th thc prc~cnce of Quarus, Viri~. Po¡m/,.-., 
20m Pimo-IJt'tulti·Alnu\ dominancc "llh thc prcscnce of Abie.r. Qut-rrus, Carpinw, Popuiln 

Ba~ed 1)11 thc polleo spcctra of cenain levd:i wc can statc. that thc pollen materia l of the 33 nnd 30m 
dcpth represen~ !he cnd of thc ohgocrauc bcginning of the te locrauc phase of an oldcr intcrghlci:JI cyclc. while the 
20-25 rn dcpth 1dcnufies thc mesocrauc phasc or a youngcr interglacia l cyc lc o f the Crorncrian intcrgl:.1cial 
complex thereforc the trJcc~ or at lca:.t two intcrglaci::~l pe:riods can be con!~idcrcd as pro" en 3llhc localny Gy~n1J falu . 

UAJZÁ~II , J. 1995. Piara macrofosil from Hungan an Plcistoccnc l. Gymnospermatophyta 10 GyOrújfalu. Anna lcs 
hL\lon co-nntura lcs Musci. natioualis hungariri 87: 5-9 

llAJZÁ111. J . 1996. Plant macrofo:.tl from Hungarian Plcistoccne 11. Angiospcrmatophyta in Gyorújfalu. Anna lcs 
~istori co-natural t.'S Musei. n:11iooa lis hungar ici 88: 5-20. 

BAJZATI I. J 1?98. Plant macrofosi l from Hungarian Plchtoccne 111. Palaeobomnicnl s tudy of Gyürújfa lu. 
Anuales lu litorico-na tu ra lcs Musei. na tionalis hungarici 89: 17-26. 

JÁNOSSY. D & KROLOPP, E. 199-l. Lowcr Plcistoccnc mollusc and \fCrtcbmtc fauna from the grave! pit of 
Gyilrujfa lu ( W llung;¡ry). Fiildla ni KoziOny 124: 422-436. 

Vegctation, rice cultivation and firc history during the past 4,000 ycars 
indicated by pollen, phytolith and charcoal records from lhc 

eastcrn shorc arca of Lake Biwa, central Japan 

Kawano, T.1
; Takahara, H.1

; Nakamura, A. 2
; lnoue, J .3 & Ueno. M} 

1 Kyoto l'rcfectura l Univcrsity. Kyoto 606-8522, Japan. 
1 Hirabta City Officc. Japan . 

'Osa ka C11y Universi ty. Osaka 558-8585. Japan. 

111c .appl icat io~ of mu hi proxics to the palacoecologica\ s tudy is uscful for clarifying thc derail history 
of n~t u ~e . In th1s stu~y. usmg t~c ¡mtlen. opa ! phytoli th and charcoal ana lyscs. wc ha ve made clcar vcgctation. rice 
cult •v;ltJon and fire h1story du n ng the las t 4.000 years in the shore aren of L1kc Biwa. 

516 Polen 

lntra- ite correlation nnd dn ting of a lt nuu-..h ,l."dlment': thc potwti.JI or 
pollen ana l~ . i . . .\ ca ·e SI Ud) from t'onn ti u t. l ~ \ 

Roe , H. M.' & Van de P lass.,he, O.' 

1 
School ofGt."'graph). Quc~.-n·s L1DI\' ~11\ or Bt-ll.t~t. Rt· '·' Hr '"ti nlccd J..:m~-.nl 

1 FJ ult cu dtr r\ardv.~,·tcn)\.'hJp¡~n. \njl' l'nih~lt~lt lk· Hr~ltl.l.u1 10 
IU 1 H\ Amst('td.Im(111C .' c-tht.'Tlamhl 

Sa lt man.h~ hold COUSJdcmblc ¡xltc.ntial fur rc-.:()fl~lnh:Ung t'..l-1~ Hl hJn \ durtns lh~ a ... kv. 
thous:md )'Ciln. and offc.r a d1rcct b.l\15. for compaun~ m ohurcd 'ltl'a-lnd l..ihtT\J.nrrh (~ ~ . trom t1Jl • u ) 

wuh !hose of thc reccnt geologi~..·a l pa t IIO\\Cn .. "T, da un~ rc~cnt s.lltnul"h .nJmknt ~llh u1.\J h \IJ r.hlk•.:arh:lll 
methodologies. cnn be proble rn:lll c, plrttcuiJrl) for thc 1J..,t ra ~00 100 . cal' Tht-. pa¡l\.'1 tkt.u lhl tin(hop ()r ;s 

stud y a rmcd at C\'aluattng thc US\! of tu .. ton-:all) -ddunlt~,•t.l fl'.llkn O\Oitl.n.. f.:v ) tbun , .uuJ tl) 

corrclaung rcccnt sa ltm:ush scd1ments on Jn m lJJ·\Ilt" "l'Jic Thc ~tud) fl~Usc oo :t ".1hm..u h m t"nnn~ ·th.Ut 
USA ( Mcnul..ctc~u <.: k Rl\CT ~·1a~h ). a SCOSIII\e ICl'Ofdm~ \lft• r~ tht• ... tuJ~ 111 ~ra·IC'\cl dun PtlHrn \1..1~ 
Htvcs tigated from fivc clo~ely spaced (O 5- 58 m) 1 m cort') lrom a ,hdtcrt•d an:.t of th m.:mh. 1 S l.m lwm thc 
coa.!l t 11uough thc analysis of local historical documcnt", mnc p.:II)Ol)ln~ll'~tl and c'thn ULIII..rr... \H'fc ulfl,U.tant-d 
'lñese inc lude: 1) a dec line 111 tmch r~olli:n {1950'~·19Ct0'~)~ ~) a ~he..:-.tnut polkn lln:hnc tnl l•)t ~) ~ ' l .m 
C.'\:pan.!.IOII in opaque sphcrcs daung from !he bner quartcr of lht' mnch.:c111h t,;'t"ll iOr. -') ,1 tlt•\:hnc 1n (Jurtnu 
pollcn 10 thc early 10 mid lllllCtccnth cciHUf). and 5) an mittal O\l' m rudt:ral fl\'1kn rl!"ulun~ tnm1 Lmd lk.u.aiKl· 
in thc mid c1ghttenth cernury. 

To shcd furthcr hght on polkn taphunonl) 111 thl· mollr:m nl.ln.h en\ •rvnmtnt . "~ '-Url.tu· \:trnpll·s Y.cf<' 
co llct·tcd from thrcc tr.msccts cxtcndtng acrm.s thc mar..h :;¡urf¡u.;c (upltllld l"'l.vrJcr 10 Uti.JI channdl Tht·,c ;tn3l})C'> 

howcd that wtulst reg,onal ( non·wctland) ¡lollcn t ~l '<3 ha\c a rt;t~(lfloihl) C\l"O dl)tnbutum "'1tlun thc nmt tn hifh 
marsh wnc, thc asscmblagcs from pro.'<Jmal cree\.. and channcl s;lmpko; and fn,m upl..!rll..l 1'\c.JCJa '-Jntpln dl,pl.t~· a 
numbcr or consistent diffcrcnccs, v.uh local O\'Cr-rrprC:)cn ta uon uf h• ,w~o.hatc grJm' 31ttl ptllkn (rl;f ,,llh o~n,(d 
from trcc laxa in thc :1djaccnt upland. Thcsc lindmg) hne.unpltcauon\ for thc.: mtt..-rpn.:talioo \lf !he hl'\\ll datJ ct: 
11tc study has conlirmcd that hi sto11 ca lly delincd po11cn marl..cl'\ hnld ~,~m,ldt~Jhk Jklll'nhal fnr ti1H1ng and 
corrcla ting the highly pca1y mid- to high snhma~h so.hmc.nts of '\e:" En~tand. !>UJ')~•11111E «K1~nauun' m.tdc 
prcviously in the rcgion (cf. BRUGIIAM , 1978; CLARK &. PA'n 'ERSO:'\'. 198~ ) In ~,·< )ntTJ,t to prt'\Jou \ IUthC"o. 
thi s study has highlighted thc nced 10 obta in local. call·hmcnt ·!'lp(cllic hl'lmcall.iJta tn unpwH thc a~.:~.:uraq of 
thc agc dctcnninations. Thc ~tudy ha~ abo ~hoY.n thatlhruugh the anal})" ul muh1pl(' cotl:), p<llkn rnJr"'-ef\ c;Jn 
be uo;cd 10 const ruct isochrons (' timclincs') for a :-.mglc 11li.i r.,h ... ilc Thr:y thu' p1ondc nn nLdh:nl han'k:\11-0il.. h11 
i) cstablishing local marsh accretion ratcs; 1i) e:-:anu 111ng 1emporal {'hilll~C) rn nucru(0\..,11 (l' g , lhJtnmJ dJ\Inhuunn 
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Alatr u XII['( 

h >r< UlkpaliD lhc lludy ohc-lc:\·d ctun~ aod lll)lnd<pcnú«ll cruss ,.h.Ltuun ol A.\IS r.~dlu.:arboo anJ 
L<ad 210 d>taSCU 

IHCLGUA\t, J< 197 ru11m 1ndu.:.J10n oflmiJ..~,¿;¡c ch3n¡e tn SQ.I.!hem ( ma. IC'll! Qu3terna~ Research 9 3-19-30:! 
l LAI!I( J S. !'AlTER~() ·, W A 111 19K~ P.Kkn. Pll-210 an<J •1'•·Juc<phcrule. •n IOI<gr:ucd approocb 10 

chuog and scdirncotatK>n tn l.hc •nltrud31 \."'0\ •nJOmcnt Jouru.al of Sedi.Jueot.ar) l'e-troloru 54 11..S9-l ~63 

Vegetal ion hislor) and land use in Lhe arca of the tl.'eolithic lake 
scttlemenl Dispilió, Northern Greece 

Koull, K. & Dermltzakis, M. D. 

J>c:pt of lln.torical Gcology-llalacontology, Fat.."ulty uf G!'(liQg)'. l J IH\C~•ty of Athcns. 
Pancpi-,Umiopoh:, 157~ • Alhcn:o. Grt..•ecc. 

PJ.Iynological rc:iCarch on lacustnne sedimenb. of laLc Quatcmary agc of th~ Jale sculemcnt D1sp!lió • 
~onhtrn Greccc has becn camcd out wnhan the framcwork. of nrch:lcologjcn l mYestigations conceming thc! 
pre:sence, thc. act•vitlts and Lhe li"ing condilions of the !'leolilhic man. . . 

Lake scttlcmeot Di!>pilio. which i!> placed on the south margw of lake Oresu:is. Kasmna bastn. tS bemg 
excava ted. by thc archaeologtcal team of AristOIIe Umversity of Thes.salonikt sincc 1992. The archaeological 
mveMigatioo~ ha ve mdtcated that the !lite was occuptcd from thc nuddle Neohttuc, 550013C, unulthc first sta~es 
of Early 'halcohthic. 3500 nc C 'hourmouziadts, 1996). meanwhile the study o f two corc!s from lakc Orcsuás 
(Kastona. 'W Gre~ce) revealcd a rich polleo flor.t. along wtth abundant fungnl rcmams 

Archneopalynologtcal research mms ro study and reconstruct thc ecosystems of the area thr~~ghout the 
pcnoc.ls of human prescnce. The study focuses on thc vcgctational his tory of thc arca, on thc dcfimuou of the 
cu ltural landscape as wcll as on thc natural rccourses ns thcy are docurncnted on thc palynomorphs of l~.ke 
Orestiás. Similarly, thc mle of climate. of human innucncc and thc environmcntal factors on thc arca 's vcgctauou 
is ~ tudted 111 that pcrspecu ve. . 

'T1le irnpact of lake settlemcnt Dispilió on the vcgetation appears LO be very profound 111 thc 
palynological spcct.ra ~a result of the proxinuty of thc e ores location to the sculcment aJea (Janssen. 1986.: Bos & 
Jansscn, 1996). Sevcn dtfferent local pollen 1ones, namcly Di I· Di VII, main ly based on the AP/ AP rallo, ha ve 
bcen recognized for lhat pericxl, corresponding to thc diffcrcot " ind or intensity of thc natural rcsources 
cxploitation Out of these. zoncs Dt 11 . l)i IV & Di VI, that rcprcscnt major man disturbancc in the arca, are 
correlatcd with 3 periods of major consLructing activitics described by thc arch~cologicr11 study of thc Ncolithic 
scttlcmcnt (Chourmouzindi 2001 ). 

Thc abandonmcnt of the Ncolithic.: si tc mitigates the environrncntal stress on thc natural vcgctation. 
whilst the conunuous humnn prcsence · Lhough not so intcnsive. in the arca mnrks thc rest of the Kastoria"s basin 
vcgc tational his tory. 

BOS, J. A. A. & JANSSEN, C. R. 1996. Local impact of palaeolithic man on thc ~.: n vironmcnt during the cnd of 
thc last glacinl in the Netherlands. Journ. Arch. Se. 23: 731-739. 

JANSSEN, C. R. 1986. TI1c use of local palien indicators and of lhc cmltrast bctween regional ;md local pollcn in 
thc assessrncnt of Lhc human impacl on thc vcgctation. in K.·E. BEHRE (cd). Anlhropogeníc indicators in 
pollcn diagrarns, pp. 203·208. 

C HOURMOUZIADI, N. 2000. Ncolíthíc lakc scnlcmclll of Dísptlió Kas10nns: Problems ancl mclhodology of 
spacc. Eptakyclos 15: 104- 126 (i n grcck). 

CHOU RMOUZIAD IS, O. 1996. Dispilió Kastorias: a prchistoric lakc sclt lcmcnt . Kodcx. ·n1essa loniki, 63p. 
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First palynological data from thc corc TG9 in thc West slope of the Galicia Bank 
(lberian North Atlantic Ocean) 

Polen 

MCCARTIIY, F. M. G. GOSTLIN. K E .. \IUDJJ:;. 1' J & OHt L 'SCIII !ir K, K ,'(K~I ·111< p.dyn<>l<lFI-.11 
record of tcrrigcnous flux 10 thc dt:cp sea: late Plioccne·RCt.:cnt cxnmpk-, Jwm ~ 1 ·:\ mthc..· .th\''·'' Atl:mtu.: 
and Pacific occan~. Re\ icw of Pulacobut;tn)' and P;tlynnlog} J2S R 1-95. 

MCC'ARTHY, F. M G. & Ml!DIE. 1'. J 1996 l':llynolog¡ .md dm<><:)'l btmll.lll~laph) ul LJl[oc·¡ Ccnto¡, 
s~di ments from ODP Lcg 149 Si h.:s 89 .md 9UO. lbc11an Ah}s~ .. tl Pl .un hl WhttnMr,h . R B .. ~.1\\)"l'l. ll 
S .. Klnus. A .. ~ l asson, D.G., el ni. (Ed•.). Proc. ODI' Scí Res. 149. 241 ~65 

ZONNEVELD. K. A. F .. VERSTEEGIL G. J M & DE t.AWilll'. , ¡¡ J l'l1J7 l'r"'·nauon uf <llfanic "·•llcd 
dinoflagcllntc cy~t 111 diffcrcnt oxygcn rcgimc~ a 10,000 )C:tr' n:uural t:\pt"tunt'llt M;uwe ~1t¡;u,p.tleon 
tology 29: 393-405. 
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/OS. lo t-;w. 1: A F. V!:R~TEWH e, J \1 &e De L'\:>.GLE. G J cUUI PalcoproducU\It) and J'<)>t· 
dcpúll 1 ICnlill org:uuc rn:ut<r dcú_ rcfl<dcd by d1 ilagcl13tc <). t a;,<mi>l.lg of thc E.btcm 
\l<d•rc:rranc:~n SI propcl ~larm< \hcfl'p3koololog) 17:: 1 1·195 

f'bc fir..l result of ~tud) ing the Pal) noteralica l statistics fro m the subfo il 
\ediments of Chernob) 1 and Leningrad nuclea r po"er tat ions areas 

Lewkowskala, G.1
; Zaral, G.1

; Mazko, V.~; Karzeva, L;'¡ Golubok. A.r. & Rozanov, V.5 

ln'>Utuk uf thc lfl\lot)' Df ~tatenal Culture RAS. St. Prten.burg.. Rw;sta 
1J>cpartmc.'"nt ol ('hcmsc:tl Tcchnolog) anc.J <...1u:nn(a) En'"1runmcnt~ of Bud.apcst l niven.ll). Bud3pc.~t. Hungary 

J ln~lltutc ol RadwbJOiog} NA~ of 13cl3rus. ~hn~k. Bdaru) 
• JlC.JlJR!callnsutute RAS. St Peten.burg. Ru)sra 
'In~Ututc: for AnJ1t1i allnstrumcnLJtion RAS 

Sorne pal}llologl,l!l (Dr.uba l1 :ti . ~OO:!J n:conunend to u!.e Lhc data on tt:r.nomorph polleo gnins 1n thc p!Jms 
anth<~ for thc: purposes of ecolog¡oJ control opposne to studymg them m the o;ubfossil scdm1ems Wlth more \alid 
pJiynotc:ratscal ~talistic~ on .SL-parate taxa anJ on thc: polleo producuon of the plams socit:ues o( thc area simultaneously. 

The single finds of nbnorm.al morphology pollen grnans could n01 be used for ccological control~ thctr 
appearance s:; typical for cach ant11cr. cvcn lhc onr C.XlSUng in cxccllcnt condiüons. llut sorne groups of the 
palynott:rates dommatmg pollcn complcxes of the amhers and secllments are indicato~ of thc normal, strcs ed or 
cata!illopluc ~tates of genera u ve s-phcrc of the plant~. pa~t and prc~ent (t\nanoa. 1966; Le\ ko\'skaya. Khomutova. 
nerdovskaya, 1983; Levlovskaya. 1986, 1999; 2002. 2003; Lc'lovskaya. Knrzc,a. Ganilova, 2002. Bukrecva. 
Lcvkov:;kaya, 2002). Thc main principies of differcntialion of thcsc typcs palynmcr.uical complexcs are published 
{Lc:v~ovskaya, 1999, Levkov;;¡kaya. present volumc). 

'lñc mcnuoncd <tbovc pnnciplc:s of stati sllcal pJiynoter.ttic:!.l rescarch \\ere uscd for studying ame 
subf~~1l sotl amplcs frorn thc arca of ecologically neutral Lcmngra.d nuclear powcr station (LAES). lñc 
palynoteratical complexcs of "aborrive'' type with domination of underdc:vcloped pollén grains wcrc not found 
there (Levkovskaya et al., 2002. Scc: Abstracts of thc Confcrencc: Mcml Ions in Biology and Medicine. St. 
Pt:tersburg) though the additional rcsearches :~re importan! becausc the othcr typc of pnlyn01cratical complex was 
found (wllh donunatJOn of thc palynomorphs which had variation~ or many signs in onc palien grain or sporc). 

l11c prcscnt rcport compares rcsults of SEM· and smti !lea l pa lynoter:uical rescarchcs carried out for 
suhfos~il soi l samplcs collcctcd 5. JO and 15 km away from Lxningrad nuclear powcr st;.ttion (LAES) and 5 and 15 
km away from the hean of Chcmobyl catastrophc. They are comparcd \\lth palynOler:uica l díl ta on samplcs 
collccted in Lhc ccologic.:ally s¡¡fc tcrritory (Loscvo. Lcningrad oblast. 90 km away from Sl. PclCrsburg). Thc 
palynotcralica l complcxcs are illustrat~d by SEM-micrographs. 

l11c rcscarch are supportcd by S t. Pctcrsburg Scientific Ccntcr (grant of 200-1 year). 

The main pr incipies of Palynotcratica l stat istics use for modcrn ecological 
control and palaeoenviro nmental l'econstructions 

Lewkowska la, G. M. 

lns titutc of the History of Matcrinl Culture RAS, S t. Petcrsburg. Russia. 

The vasc stat istics on distribution of the abnorma.lmorphology poli en grains (palynotcr:llcs) of diffcrent 
taxa in na tura l scdi mcnts (Pieistoccnc, 1-lolocene and modem subfossi l frorn ecologically safe territories) ha vc 
bt:en collected by the author wi thin 30 years of professiona l ac tiv ity. 111esc palynotcratica l stat ist ics was obtaincd 
for the complexes with no cvidence of mcd!anical abruption . l11c results of correlating this statist ics wi th di fferc nt 
na!Urnl ecological chnrnct ris tics based on tradi tionnl pollen, pa lacowological. modcrn chmatological and othcr 
data ha ve shown (Lcvkovskaya. 1999: PalynotcrJtical complcxcs as ind icators of thc ecological stress, past and 
prcscnt 11 Procecdi ngs of the 5lh European Pa laeobotanical and Palynologicíll Confcrcnce. Acta Palrleobotanica. N 
2, p. 643-648) thc impo11ancc of counting in e;u::h complcx with no cvidcncc of mcchanic.:al abru ption the 
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Cejé ké J eLcro La kc- pa l)·no logiml tl nd Quuh•rnaQ -!!rologi< .ti n·,~;.~rch 
( . :'\lortl\ in, tcch Rcpuhlk) 

Brizova, E. 

NaturJI lakL·s are mrc 111 the C"lcch Republtc, ~omcc: lllthl ol tb tcntiiW) ~'' OC"\t"f ht.:n ~l• )Jic:d 

mdtc:nOO by ncw palynological re~ean.:h, tht~ d\X:) not fully appl) to sclUtht:m \h)(J\"tJ. The.: '"'l:tltn~ ¡ul\noll~h.: JI 
rcscarch at sorne s it~ ~hows th:lt a number of IJ}..e) e\t~tt"d lht·rc- tn the p.;.t'l \\di l..nlm tl e\J.ntpk-.. .11l" th4.• Jnmld 

Vmcov Lake. Vaccnovicc·Jczcro L.a~c as Owcll tb Cc-J~~ké JC.I..ero l.:1le and ktlt'o\ J.. k.~ _1 l"t.'h"'í 1 ul..c 
During Quatemary·geolog¡cal m:tppmg.snthe ;trt.t ol lhxhltnn thc \L'dtmenh.trom'llllll: 1 .. .-~.:alttlc' \\L'IC" 

found nnd samplcd. The e are a phcnomcnon 111 thc po1nt uf\ tl''-' of hot:l11) ccolu~") ;1nJ 't'tliLlg). thc) a~ lhc "-•· 
cnllcd wetlands in thc forcstcd area of airbomc SJ111.b of thc :;o--callec.l ~h."'lrJ\i.lO S,lh.lfJ (OouhJ.n.t) le lYKh,4.'10" .l 
dcprcssion bctwecnairbomc sand duncs fillcd up '>'llh ellh.:r Clrg_Jntc \c..-duncnt' N \\hn-c nnp<"nnt"ablc t\cu~L'I1K 
claycy·aleuritic sands or whitc fine-gr:lincd sands stand out lilti70\ ct ni 10<.10) Ath'r the tktmlcd r·"\ll('lh~tca.l · 
palcoalgological rcscarch l\\0 oftln.:m \\ere !Ound a.\ hcmg rcnuum ol thc fnmn·r lnl..c (fltll\t\1\ ct llu,lf~c).. J~q . 

13rlzová el ni 2001a) Thcse nre locnlllrcs Vnceno, ico (llr11o1ó ct al 20!11~\ :md Vll.o\ (\ 1 " · Oli-PUII. 14l' 
2 160±160 O P. in lhc depth of 1,25-1.35 m) . lloth occur in the \icmll) uf thc fllfmt:t VrJt:O\~Lc l..1l..c. but :1 

succession of the1r scchments docs not include thc \\hole llolocent', tht:tc are dhiiOl' U\C hiatu-,r-. \\lth an 
incoherent succcs~ion of st.ra tigraphica lly da~sifiabk la)cr.... 

The sull continuing pnlynological rcscnrch o( other l()l'a htlt-s found dunng ,ttctll~lJ;IC.::tl m.1Jlf11n!! got-:'1 ht 
show that many of thcm had bcen lakcs in t_hc andcnt pa.:;t On thl! \Quth \\C~t.:tn cd~c of th4.' id ._nh.:l..) IC) nml thc 
nonh-wc tem cdgc of the Dolnornoravskj U\• al bct\\CI.!n nnulic1pnhues "oh) 11, Bruml'\ 1cc and t CJ~ thtrc are 1\\\l 
morphologicull y d1:s linct dcprcssious callcd the CcJt:,J...é JC.tno l..akc (Bftlll\3 lt~YJ.t 19Q1h. J9Q'-lh, :!OOIA 
Btízov!t et Hnvlltck 1994,13rízovn 1989 in Ct)rok¡· ct ol 1990) :rnd thc ncarh) J..nhvl<k.!Jtl<ro lakc (lla>ht<·k ct 
Zeman 1979) cxisling sincc thc bcginning of thc lfolcx:cnc and anlfiCIJII)' dc:Y.JtcrL'd )!TlC.'C' thc hcgmnmg of rhc 
last ccntury aflcr year 183-t NO\Htdn)S. thcy me morphnlogicnll) das-tmct dcprc'!:SU'Il\ (lla,lstcl.. a Zcmnn 197Q), 
in which thc lakc~ arosc in thc l.;¡tc Glacial ami in thc Jloluccnc -n t..:tr ~1ta1 i on IS t...:()fHltXtt:ú \\llh t t'JU\Clli!IIOil ol 
thc tcctonic nctivtlyof transversc fuult~ parallcl \\lth thc dcpression of thc Nc.s\atllyTrough In thc 19 ccntun the 
lakcs wcrc art ificially dned up and thc ncwl) arisc:n ~rca scn·c:~ ncn tud~y a\ ftdd' 
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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. 
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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
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