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Jloloc ne Hgetation & fore\1 tire regimes in subalpine & mixed conifer forests, 
south.crn Colorado & northern New :\lexico, U A 

Anderson, R. $ .1
; Allen, C. O!; Toney, J . L.'; Jass, R. B.' & Balr, A. N.' 

'Ccntcr for En tronmc:ntal ~u:nccs & Edut.:auon. & Quatemar) Scic:.ncc~ Progrnrn. 
Nnrthcm Amooa l'nl\tr.lly, Aag>taff. AZ 86011 USA. 

l!SGS URO. llandchcr Nauonal ~lonument, Los Atamos. !\M 75-14 USA 
'QuJt~:mary Sctcncc~ rrut!f3m. !\orthem Anwna UmHn.tty, Aa~taff. AZ 86011 USA 

'4330 Uull Crcck Run, Au;un, TX 78731 USA 

We ha"e produced ~cvcrnll l oloc.:ene-length and longcr records of vegeution and firc for high elevaüon 
$tiC~ in thc \OULhcn1 Rcxky Mount.ains and Jcmcl Mountam!; of Colorado and Ncw Mexico, USA. Our t levational 
tran\C\.:t uf ~tic~ mcludc.-s locattons at the alpmc - trcehne boundary. \\ithan the Pict!a tngelmannii- Abies 
la\lmur¡w (('trcst, thc nuxcd conrfcr forcst, anll the Quer(·U\- PimtJ woodland 

Two record<;- one cach from subalpine nnd mi'(ed conifer forests - i ll us trn te vegctation change ovcr 
thc IJ\1 ca 15.000 years. Al llun tcr's Lake (subalpme .si te) an opcn Pirea forest wi th Arlemisia grew around the 
pond unul ca 12.000 ca l BP Pimt.'i polll'n incrcascd bricny during the perioll of thc Youngc.:.r Dryas. Vegctalion 
around the pond during thc l·foloccnc was a Pirea engt~lmonnii- Abies /asiorarpa forc t. with lillle variation in 
com~r uon At Chrhuahuenos Bog (mrxcd conr f~r site) an opcn Ptcea forest grew around a srnall pond unúl ca. 
11,500 cal UP when Pimt' pondero.\a becnme esrabl ishcd 111.is shallow pond lasrcd unul en. 9.000 ca l BP. From 
ca 8.(,00 to 6,200 cal BP the pond dessicated 111 wha t must ha ve been the driest period of the Holocene there. 
Wcucr condilions rctumed after 6,200 ycars ago. \\•rth convcrsion of thc si te 10 a sedge bog. Little change in the 
0\'l'rMory spt..-cics occurred lhroughout thc lloloccnc, wi th mixed conifer forest dom111ating throughout. 

Our hrgh ~resol u l.lon fi rc history rccords are dctcrmincd from fine interval scdimcnt sampling and 
charcoal paniclc analys rs For most sucs. especia lly thosc 111 and ncar the Picea - Abiel forest. cx Lrcrne 
"pcakedness" is apparcn1 m the charcoa l rccords. each peak corrcspondi ng to stand· replac ing fires within the 
owatcr~hcd . ITehmi nary fi re evcnt frcqucncy calculauons are on thc ordc.r of 150-200 years. Two uppcr treelinc 
MIC!> hu ve thc lowc~t dcposi tion raLcs of charcoal. which may be duc to thcir open nature and significant portions 
of thc dra111:1gc basin above Lrcclinc tha t contributcs lcss c.:harcoal to Lhe record when bumed. Lowcr clcvalion 
mixcd co1H fcr si tcs show signJficantly higher charcoa l concentralions throughout thc Holoccnc (ene to two ordcrs 
of magnitudc) than at the F'icea - Abies si tes. "Peakcdness" is less prominent in the charcoal records from the 
rni xcd couif~r si tcs. whcre surface fires may have bccn more common, although the stand·replacing regime 
bccomcs more pronounced in thc late 1-loloccne. Pcriods of hi ghcst fire e\'ent frequency occur from ca. 1,000 to 
2,000 and ca. 9,000 10 12,000 calendar ycars ago. 

Thc mos1 signifi cant changes in the fire record occur within scdimcnts dcpositcd in the late 19th and 
c<~.r l y 20th ccnturics, when charcoal is csscntially absent. ·nwre is no analog to this phenorncnon in the earlicr 
record. This pcriod corresponds to initiation of widesprcad can le and sheep grazing in the region, and the initiation 
of n fire ~uppress ion pcriod charactc ristic of most loca tions in thc westem United Stmes. Maja r shif1s in the polleo 
record occur contcmporaneously \\'l lh thesc importan! cnvironmental changes, including an increase in Quurus at 
many si tes within the mixed coni fer forest nnd Querrus- Pit~Ul woodland. 

220 Polen 

\ t>getation hi.stol') in" l l ganda durine th< 1 ' ' COO ~en.-..: a ...-din ni· h -..-d 
reconstruction fro m l\\ O cru ler lak 

Ssemmanda, t.'· Ryves, D.'; Bennlke, 0 .' & Appleby, P G ' 

Dcpartm<"nt ol Gtolo,:) ~b~<rcrc l'o" r>n • l'">(h !1 
:En,trunmcnul Htsl.OI) ROc.''3h:h ür:ltlp. Ikp.:lnrlll""nt of 
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Ul<f'POOl LbQ }B:\ l niiN 1\.rn~J.•m 

Polltn. pbn1 macrof(k..:..ils :lnd ch.ll'coa.l TC"\:"ord<. from h\) n ~~h~'Unn~ ... ·rJtc.·r blc- (l.al(' \\.1ndJl 
and l..JJ.t Ka.scncb) tn lower mounUin (llltllutk - 1.:!00 m) "c~t l _g-Jnda tO 5• :"'\, :;o"'E) r ., ~.tl lt\3 :'11" ... lun , ~~ 
k'lCaJ illld regiooal \C~ctal.loo 0\cr tbe bst 1 ~00 ~nn.. v.h1fh '"3" l:'é' rtl.ttN to rc-~'hliU.l ... ~;~lton. ta ... bnutt" 
f pc:~l.tll) tffecll\C prCC1ptuuon) anJ human impJ.:1 Thc btolt~,.,_cJ.J !<.JgDJ;h an" s.urpkm<'ntn! l'l~ t"\lJc:D, fn.tm 
ph)")lC31 sedmlCnt31) analy~ tmaptcuc su~Ubtht). k.l , . .._'10·t~·tuuoo. di) nu.~.-, .l..:' omul.Jillltl r;~t~) 1 nu. ¡y 

cntchment chang in a \1.1der regtonJI COntC\t From 1.:!.50..1100 )C.lJ"S a~. mo..hum almud nl(h1 fi.Yc ... t t'\I,IN 
around Lake Kasenda. \\ht h wa.s l.Jrg.rly rcpla~.-N b) pb J.md b) 1000 >~ :t8"a. \.""'On.:td~nl \\lth C\tdf'1hc."' 1• 
m f(a~ed catchmc:nt emsion and firc t\ertl~. hnk('d to hoth human tmJlad and ~g11.xul :md111 Gr.t ...... la.nd. and 
mferred dr} condHtons. prcvai1ed around bolh sue unul r 250 ycar-, Jgo. "11b mcrcastd '---a.ll.:·hmcnl dt--turt'lan'"· 
fmm 300-400 ycan ago (comcidcnt m1h the dcmase of nu1or rc-~10031 senkmcn~ duna~ a mc.n .1nd J'('nllJ.) 
Both ~llc..'S ~h0\11 thc rtlum of scnu·d~iduous and ~wamp for~ t (rom t :!00.150 )taT\ a~. '"llh trtt and ~h1ub 
polleo rem:unmg htgh unt1lthe m<bl reeent llmc.s Polleo as.srmhlagc.~ TC\e:tl 1n re:h1ngly ckar hunl.'tn tn)J\tl'l on 
local and rcg:tona.l 'egetation tn the 2o-·~.."'t'ntul). '"hich ob::.cur . nny clinutic srg.nal \\luit' Jltlllen T<"Clll\h m.ty n()l 

be sensutvc to all chmauc fluctunuoos (e g latc~I 1 :'/car1)"~ 19:b ccntury aridrty). 1 h~)" pro,idc comrclhng e' rll('ll\."'t 
for vl!get.:J.tion change from both cl rrnauc and human rlll¡)3Ct. Othcr pnl\IC: · h~o.')UIJ t-oe ;m;al N 10 funher 
dtscntanglc thc relati,·e rmpon.a.nce of 1hcse two rnaJor dn,·c~ of cn .. rronrnental c-hangc- rn trt'ptcJI 1\fn(:J. :u 
dttTcrcnt tunes rn thc la 1 mitlcunia 
Kcywords Eas1 A frica. polleo. rnacrofossll . charcoal. human rmpact, durot<! ch.lnge. an:hacxllt"lg)". 

Holocene spread and population expansion of Picea abi (L.) Karst. 
in Fennoscandia and adjacent a rcas 

Glesecke, T. & Bennett, K. D. 

Depanment of Eanb Scienccs. Uppsala Un11ersity, Vilbv~gen 16, SE-752 36 Uppsala, Swedcn 

The spread of Picea abics in Fcnnoscandia pro' id es an c~cc llcn L opponun11 y for dctai led ~ t ud)" of thc 
dynarntcs of trcc sprend and population cxpnnsion. Early· and mid ~ ll oloccne macrofos~il cvidcnce for pn:scnce of 
Picea abies in Fcnnoscandi:t has ques tioncd trndrtional interprctauons of the 11 m111g nnd drrc.:c-lion of 1ts sprcad 
This study aims to determine whcn. from wherc and by which pn thways Picea abies sprcad in to FennoscandH\ and 
how fas t thcse populations cxpandcd. lnsights into the charac1er nnd dynamics of thts sprcad rnay ontn bu1e 10 the 
genera l understanding of Holoccnc Lrcc sprcad. 

Holocenc pollcn diagr.uns wi th indepcndcrn duting control wcrc collcctcd from thc northwe~ tcm 
distribution of Picea nbies in Europc, including Norway, Swcdcn, Finland. Estoma, La tvia. Lrthuania. 
non hwes1cm Russia , and pans of Byelorussia and Poland. 111c timmg of the on.se1 of the conttnuou) cun·e. thc 
fi rst appearance of frequcncies of 1%, 3%, 5%, and 10%. ao; well as ttming nnd 1hc nmx1mum amount of Pace:r 
abics palien, wcrc obLained from thesc polleo diagrams. Age dcterminations were displayed and tn tcrpolatcd O\"er 

thc arca under invcstigation using a GIS package. 
1l1c spread of Pacea abics in Fcnnoscandia and adjaccnt arcas can be separatcd into two phascs: 1) A 

rapid carly Holocenc spread out of Byclorussin and northcm Russia al low population density g1vwg risc to ~rna ll 
outpost populations, possibly as fnr casi as Lhe Scandes Mounl:tins. 2) A mid· 10 la te- Holocenc fron 1-hkc '\pread at 
high population dcnsitics moving from eas t to wcsl into the Baltic Republics and Fin lnnd , into nonhcm 
Scandina.via and thcn moviug south and wcst towards its prcsent day distri butionallimits. 
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'Thc r.cun lh2t ualkd lhc =ly u, = sprod oí Pi ca bres >re >llll unclear Chm.llC and 
puuaa m:>) b>•c pbycd • role ·n.: lat.:r r<C>d of np•nd!ng pop bllao> nuy b< b.r_el) coouollcd h) 

popubuoa dcnSJI)' Ui$twbance cr tbe A\ ;&J. bJI..it) oc"' l.tnd tud :t posttne influcnce on th.: c.tpan.,.•on of 1>.¡-:ea 
a bits ,.lnJc !he ll uc Se> pptan t b>vc l>crn a bomcr !Of lhc e panSioo 

Firc and human impacts on 'egetation changcs during the last 10000 ycars 
in the Tanba 1ounlains, Japan 

Sasakl, N.' & Takahara, H.' 

1 Kyrnu t!n1Hr ity Kua--.hmtlaowa. Sal yo. Kyoto 606·8502 (Japan). 
1 Ky<•o !'rrlccturall!ni\L'r>ll) 1 5, llangi-cho, Shunogamo. Sal)ó. Kyoto 606- 522 (hpan) 

J,¡panc~ furob h.J~t bccn hca,Jiy tmpacttd b)' hurt\3n a~:tiv1ues Ecologi. ts, cultural :mthropologists 
and ha,tnn.lr h.a\c bccn .. r~um~ aboot the ongm , dc,elopment, and cultural sigmficancc of .. satoyama", a cultural 
l.llld'iaflC' m Japan hul tL1ve not had compre~mihle paleoc:cological rccord.s to show when :md how the 
• toy.lrm·• ha\ come alung and hcen nuintained l 1 mg f~sil polleo :1nd charcool m the sedimcnts from two si tes 
(Ja •.a · tk.t bog and J fatdtOOa1ra bog) ~e rccon~truct the ch.angc.s in vegetauon m thc Tanba Mountains nc:tr Kyoto, 
,, ... rtu.:ularl) ;urrung al thc impac.:t.s of natural and anthropogcnic fircs on thc vcgctauon tn thc region. 

'flle T .u1ba Mountam~ are located nonh of Kyow, an ancicnt capital of Jdpan 11tc regional vegctation 
1\ mo.tly )econdary forot, t)'plcally conststed of CmtmJta crerwta (chestnut), Quf'nus subgcnus I...Rptdobalanu.l· 
\PP· Cdectduou~ oaks). Carpimu ~pp . (hombcams) and Pmll.f dnuiflorn (red pmc). This "satoyama" landscapc IS 

bchc\ie:d to he the resu l t~ of the long and continuous human :tcti \'Ílies, including 1he collection of fue! wood and 
htlcr for fcrLIIuauon. slash and burn agriculturc. panial logging and silviculturc. To rcconstru t lhe history of fire 
and \'C~Ctatlon and estímate whcn thc "satoyama'' was cstablishcd in this rcgion, wc oblaincd peal corcs from 
Jag:Hke and flatchod:ura and nnaly7ed fossil po llcn . planr macrofossils and charcoal in the sedtments. The corcs 
co\ier ovcr the last IOOOO~)t.1rs at both si tes Thc si1.e of the sedímentary basin is relatively small (0.2~ha and 5-ha 
at Jaga ikc and llatchoda.ira. rcspccti\'cly), thus the polleo and charcoal records should represent the changes in 
loc;tl \'Cgctatlon wuhm sevcrul hundred mctcrs. 

Jag<Hkc 1s locatcd 35-k.m nonhwcst of Kyoto city. It Jics at 600~m clevation on the boundary betwecn 
the warm- tcmpernte and cool-tcmper.ne zoncs. Tius s11c ts surroundcd by a typical ''satoyarna" forcst.., 
char.u:.ten1:ed hy chcstnut, deciduous oa l.;s and red pine During the late glacial, Fagus crenala (bccch) and 
QunuH forcsts dcveloped and no fire evcnts wcrc observcd. In the early Holocenc, Castanen polleo increascd 
drounatically whcn charcoo.l is abundant. indicating thc positive effccts of fire on chestnul abundance. During the 
trud-Holoccnc. thc cool-tcmpcratc forcst charactcrizcd by bccch and tcmperatc conifers, including Cryp1omeria 
japonira (Japnncsc cedar). becamc dcvclopcd Firc was rarc in this pcriod. In the late-Holoccnc, charcoal data 
o;;ug!;!cs t that at leas1 two rnajor firc evcnts occurred. Thc vcgetation at ca. 2500 yr BP was cool- tempcratc mixcd 
forc~t with Cryprnmeria JGponira. Af1cr thc first firc at rc1 .2500 yr BP, two spccies of bcech (F. crenata and F. 
ja¡mn it·c1) dccrcascd considerably and Pitms increascd. The ncxt conspicuous fire took place at ra. IOOO yr BP. and 
the vcgctation shiftcd to the QuercuJ , Ccuumea aud Pinu.r dorninatcd fores ts. similar to the modem vcgetaLion 
nround thc si te. 

llatchodaira is situated 25-km north of Kyoto cily. 1t líes at 8 10-rn clcvation in thc cool-tempcrate zone. 
1lu! prc:scnt vcgetalion is also the "satoyama" forest mai nly cornposed of chcstnut and dcciduous oaks. According 
10 Takahara & Takcoka (1986) and present study, in thc carly Holocene, the sitc was surroundcd by the cool
tcmpcrntc forcst charactcrizcd by Fagus crenala and Quernu. Poaceae polleo and macroscopic charcoal are 
abundant th roughout this perlad, suggesting thc frequcnt occurrcucc of tires. Sincc ca. 4500 yr BP, the vegetation 
~hiftcd 10 the forest dominated by Quercus, Betula (birch) and Carpinus. In the late Holocenc (ca. 1500 yr BP to 
prcscnt), Ca.rumea and Pinus bccome dominan! a long wilh Quercus. 

lltc rcsults from thc two sites suggcst that 1he ·•satoyama'' was establishcd at ca. 1500-1000 yr BP in 
the Tanba Mountains. lt coincides with thc establishment of Kyoto as a Japanesc capital 1200-years ago. Charcoal 
abundnnce increases conspicuous ly bc1wccn 10000 yr BP and 5000 yr BP at both sites. Charcool record'> fTom 
severa! sitc.'i around l.ake Biw.1, cast of Kyoto. also suggcst that forcst fircs occurrcd frcqucntly in thc early 
l lolocenc (lnouc ti al. 200 1 ). The causes of thc frcquent fircs in thc first half of thc Holocenc are sti ll unclcar, but 
thc dricr cl irnatc must ha\'e becn partially rcsponsible for the frcquen t fires eirher by anthropogenic or natural 
causes. 
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The late Holocene of mircchie ( 'outheaM 1\.azal..h.,,an l a ordin¡: to 
tbe geo-archaeolo¡!i al r - arch materiul 

Nlgmatova, S. 
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A palinological modcl of thc mod m \ ~tdlH.")fl \."0\~ tn Jnd roo l fundtmcnL:ll (," thc- tu\h '"" th 
\egctauoo 01 tbe past and for thc recon trucuon (lf clirTUll~.- dun.g th3t h \e LJrulatC\f 'ht" dan~ ~,- thc 
><getauon typcs and lhe dJ;placcmcnt of the bordcr.. ol lhc lan.hcopc 7me« 

Thc Semtrtchte reg¡on of SoulhC.lSI l\.111-3 h tan. "b R" oo a ra1her ma.ll tcmon a.n: '-"<.'10\.--altnUt"\t 
d1ffettnl l:tndscapes nnd ci.Jn131.1<.' zoocs (moontatn, tran. iUI."\n.ll nven. piNm<'f"H d~ :rnd. cnud(~rb) \Hth 
la.rge numbers of nrch.aeologi 1 ~~~~ amJ ,uffi 1C1lll) \lt.·c:ll SIUthrJ m ~"'llogk31·¡\J:k :mtoklp ·:ti and 
archaeologJcal rclalions was used u polygoo for thc \lt.('lrl.;mg out t'f ne" palJnologlnl IOtt"fl'rt''lati(W\'o. anl.l 
techmques 

·me Holoccnc dcpos1ts of Semtrcchte conl.a.ln mmcnl orgamc R"~tduc· .1.nd archa l<."'l~h.""ll sil : ttun.1l' 
and ancient sc.ulemcnts of thc Bronze and EJ.rly lron Age (M:Uicmcnt ofTamgal). tr)ltns- cm1~crt. dc..;,C'fttL' 
mnc). at thc roen of the Zaih.ski Alatau (sues of thc Bronzt. Early Iron amJ ~hddlr Ag~ on thc d hl\ull fa.n ot 
Talgar), in the ptedmonts and low-scl piedmooL'i a.nd mtcrmomJoc \alk):t (sita of thc Tal.lpl) lliJm) and tn a 
high-mountainous 7.onc (scttlemcnt ofTurgcn. Asy, Knlal.;ni). 

Thc gco-archacological researchcs on thc ancicnt settlementS :md naturJI Holc>ecnc depoo;;ll~ hcl(l<"\J thc 
comptlauon of diagrams of thc change of tc-rnpcroture t1nd humidH) in lhc d1ffttrnt zoncs t'f St::miR't"'hie EllR 
(Eicctro-paramagncttc resonance) and radiocarbon data ga,·c thc mam limit C\ cnt.o:; of thc IJte Huloccnc 

Thc main results of tltc palynological rcsearchc' con si t in the es tablishment 10 thc .md 100~ of hotter 
and dryer (than toda y) unfavorable clima tes during thc second half of thc Brorue Age- change tn thc \Cl!CI311on 

from dcscrt with Ancmisia - Chcnopochaceac and vanous herbs (PolygQnnccac. Astcrnctae, Po..1ce-ac:. Ap13CC3(". 
Brassicaccac) to dcsen with dommant Chenopodiaccae and few amount of pollcns of Artc1m~1a. During thc F .• .1rl} 
!ron Age thc climatc was more favorable. relatively coldcr and humid b) comparison ofthc late BronLc Agc 

1l1e gmphics of the climat:ic changc allow the datmg of thc ~ llcs of diffcrent ultural¡\cric)ll\ (BwnLc 
nnd Early lron Agc. Middlc Agc-s) and g¡ye information for lhe underst.anding of the proccss of ropulauon 
rnigr.uion and domesüc production (pastora l. agrarian). 

lt was establishcd thnt the climatc of diffcrcnt cpochs affccted the alivc bc1ngs 
For the middlc Dronze, thc subborca l cold was churactcristi . for thc fina l and tramitional tlron7l!, u 

was the wnnnth of the late subboreal; for thc early lron Agc n pluvial climme nnd thc mit1al phase uf :1 coldcr nnd 
wettcr clima te. Afl.cr follows the incrca.'ic of humid1ty nnd thc dccrcasc of Lhe tcmpcrn turc 

h was es tab lishcd that thc arid phnse (intcrglacial agc) promoted thc optimi7.n l!on of thc clnnntu:· 
conditions in high ahitudc mountaiu.s and thc improvcmcnt of thc ccology for thc poople. At thc ontrnry 111 thc
dcscrts happencd the in verse process - Lhc dcterior.lliun of ccologica l condit ions. During thc pluvial phnse (g lncinl 
ngc) thcsc proccs~es were invencd - in thc mountains thc si tuation dcgradcd nnd the dcscJUc 1onc!t bccame more 
optirnal for hfc 

The substraturn for most of Lhe archacological si tes cous ist in forcsts wi th EPR data r!!lated to 1 O. 15, 
13 thousands ycars ago. Tite EPR data of ?-5000 ago are chnmctcnstics for the ncohthic sitcs. In the Bron1c Age 
si tes (like Tamga ly) were collected a series of EPH and radiocarbon dn ta , wuh mtcrvals from J .2 thousaml year"i to 
2.5 thousand ycars ago. 

lltc Early lron Age have EPR and radiocarbon dating from 2,2 to 1.7 thousand ye:u~ ngo. :l llowmg 
rathcr correctly 10 makc conclusions about thc trcnd and evolution of thc regional clima te and 10 comp:lrc uto thc 
phascs ofthc late Holocene on thc sea le of Dlitta- Scmandcra- Khotinski 
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'1 he La!>t (;lacial :\1nAimum in the Winter RainfaJI Zone of outh A frica: 
toward~ a re' ised regional synthesis 

Meadows, M. E.' & Chase, B' 

1Jkpanmnu cJf Envtronmt'ntal & Gt>ographtcal Cltnc.e. Unt,·e~ity ofCape Town. Rondcbosch 770 1, 
Sou<h Africa Tel (27) 11 650 H~O. f'a\ (271 21 650 3791, ematl m<l!do"'·s@cnvtro uct aC./3 

lkpartment ofGcography. L:mver ti) of Shcffield, Wmter Strecl. Sheffield, Umtnl Kingdo m 
Tcl +44 114 222 7900. Fax +44 114 279 7912. cma•l B Cha..e@Shefficld.ac.uk 

Qu!tcmary envmmmenul recomtrucuon m thc \\JnU:r rainfall ~gion of ~ou them Africa has been 
hampctcd by thc ab .. c:nce of long. continuotb terre~mal sed1ment=try archiv6, althoug,h )e\'ernl shoner. tempora lly 
tragmcntct.l. rc:corW. u.i!.t The e ro.:ords are employed in this paper to de\iclop a model of e"olving 
pa lac.."OCn~tuonmenb for thc Ust Gla ial Mn imum (LGM)- Thcy rt:\·eal that d1fferent geographical areas \\i thin 
thc wmter·rJmfJ II rcg¡on .H.•n.w Jnto m.1y ha\·e reactc.:d di ffc ren tly under dynami envi ronmental circumstanccs 
OHr tht ptriod m quesuon. nu:re is an emcrgmg pattcm of cooler nnd wener LGM condit10ns across pans of the 
rcgmn hc"t exemphfied by poll cn and charcool rcmam from Eland 's lhy Cave. This contras ts markcd ly with 
tv tdence frorn sn~ m the all ·ycar r.unfall sector of the region, most notably lhe Vankcrvelsvlci wctland in the 
wuthtm Cape. Tite cootcnuon that the wintcr rainfall region was cooler and weuer than today nnd thm winter 
r.unfall may have txcn bolh more intense and wjdesprcad is consistcnt wilh other regional palaeoecological 
stud1es. "lñt conclus1on may ha ve particular signtficancc in light of the imphcations of substantially rcdu cd 
par11al prcssure!i. of atmospheric carbon di oxide at the time. 

Sorne considerations about the existence or refugees in the coastal area 
from NW Iberia during the las! glacial period 

Gómez-Orellana, L1
; Ramll Rego, P.1

; Muí\oz Sobrino, C.2 & lriarte Chlapusso, M. J.' 

1L1 borntorio de Botánica & Diogeografía. Dept. Bouinica, E.P.S .. Universidade de Santiago de Cornpostela, 
Campus Universimrio s/n. E-27002 Lugo, Spain . 

2Dcpt. 13ioloxfa Vcxcta l e Ciencias do So lo, Facultarle de Ciencias, Universidade de Vigo, 
Campus de Marcosende sin. E-36200 Vigo, Spain . 

lÁrca de Prchis10ria, Uni versidad del País Vasco, e/ Fr.wcisco Tomj,s y Valien te s/n 01006. Vitoria. 

Thc current modcls pcrformed to explain the trce-colonization dynamics in wide arcas from Central and 
Nonhcrn Europc are commonly based on the acceptance thnt a.ny refugee areas ex.isted for thc mcsoph..ilous and 
thermophi lous nora . At first , rnost of these sheltcrcd arcas wcre tcntati vely positioned in othcr southemmost 
rcgions. whcrc warm·dcmanding spccics might survive during the coldcr phases of the Glaciar cyclcs; and 
~ubscqucnt ly . they might work :ts source arcas when thc postglacial forest expansion bcgun. "lllese hypotheses 
ha ve been rcin forced by cvidences supportcd by severa! long polleo records avai lab le in southem Europe, which 
probc that sorne mcridian arcas. as the Balkans. Greck, the Italian Península or thc southcrn lbcrian Península . 
might constitute in thc past important refugce arcas for lhcrmo-mcsophilous tax.a . More problematic rcsults thc 
ndscri plion of thc Cantabro-Atla.n tic tcrritories of NW Iberia. Currently an irnportant richncss in flora and fauna 
exist m this region , resulting its divcrsity consisten tly highcr than Lhose scen in the more non herly Atlantic 
Europe; but also any evident glacial morphologies implies that sorne mountains areas from NW Iberia wcre 
strongly affectcd in t.he past by glacial climates. A long severa! decades main fa ult to rcsolvc thc doubts about the 
pcrsistcnce of warm dcmanding taxa in NW Iberia wcrc thc lack of long scqucnces at lowlands. Only indicia from 
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)t~t:fan~. Frang"la• Saln. Tllw. and brt d-lca\cd C\C'f~rttn uu e S , ,,- IÜl·t~"Jl(. Artwn.u. t , llt\ 
phü[,r~n. \\O""e unquotlonJ.bl) prcsent 1n the coa,.;.tal arra~ lrom ' \\ lhc:nJ J.t ;m~ nmt C'ft<r.:k ~~ 110. 
";!.CX>O BP Tht.:-. fact 1mrb that thc chnutC' 111 rTJOSt of thc:.. UII'C'pOil rc.nt-.ts f3da nulJ :mJ ttormJ J lt 
loog p<nod:> Sc,cnhel s. 11 set'lll:) tlu.l thc' rc!'fton.tl ili~tnNith .. "'I ,.,¡ )(1'1(' el th~e u,.a al. 1 :-.uff~.."Tt'd Ullf"-.uDI 
t..i1.ln~ through ttus pa-~od, hect~ at ... o m..llt.ll'" t:n\lfOO[Il(nl 1 ~h.ln~o rrug_h1 c,t-t Th roo-.t otXl.. blr"" ~,. , 
~~ modlticaliOO ID FagUJ fOKSb w_ tnbuuon B~h ¡, h \\tff ~o..'Ol"h.lcrahl~ &:-,ck"lpCJ .. 1~~1.: 1 lhc p 1 

C:UJubnan Coost a long the prcwurm1an mtmuilia.b • .:tbo ~t-.IID tht'fe dunng tht LA.1'-'cr \\ ürm :'\c\cnhclr-.. 
thcy re not reconlnl m lhc Cant.abri:m su dunn~ lhc 11 ürm lntcr..Ud~>l and thc l pptt 1\ unn. "!u~ thcl •f'I'C.u 
con!tJMentl) recordcd and d:ued as J-4 ,!5<h9901~ ~O B p_ m S<ll1lC" mc.._~,han m:\lnh from the tl.Jnu~ t...Y\k't l)J 

;\ \\ Jbena een that most of thesc n~lhermoph.ilous u.u "PJle3r m 01.hcr flll1Unt.un ~urn .. : of '\\ lbcri.1 
dunng the Late-Glacial and Early Hoi()CCtlc. 1t ~ccms hl tl) that !'\\\ lben.1 COr;bUI regu:lll.-. WC"f(" :"'h.(' rt'.l~ ((C" 

ntan) of these trees dunng Lhc posl·glaci3.1 forest coklmr.ulon Othcr ta \ .1 '" 1 e /'tt"~,~ •• {f.'h ~. Cupmw' dhlppt'"JJ""e\:t 
m the pollen records from coasul ne at dtffcrcnt momcnb long thc \\ unn. Jnd no J" t ·~l ~..t:tl t \ h.l tkt' ot th4..·m 
c.xisl in othcr mner mountain sequc:nces C~quC"ntl). lltS pos 1blc to pnlpO"\e :t tcntJU\e date f<Y thcu rc~I\1Cl.ll 
dtsappearnnce. Finally. \\ hcn richnes~ m \\arm·~t.m.1ndmg tr~ tJ"\"Il p~nt w t ht~ repon 1 t.-ompan:\1 \\llh tht 
corresponding data secn m other mcnd1an arca~ lrom Europc a t :malogous penod.~. n.s«:m.~ pf\lbrd thJt ·\\ lh<'na 
ai.MJ worl..cd as a romparable a refugec are:t dunng the 1.1\1 _g l.nci:1110n 

GÓM EZ·ORELLA A. L 2002. El úllimo cido gla<iar inlerglodar en el Litoral del N\\ IWrlro: !)In mira 
climática v paisajf.sLica PhD Thcsis Escol:1 Pohtécmca UJXnor ·ni\C"("')Idadt de: 'nnttago Jc 
Compostcl;. 

Chronology, dynamics and impacl on vegetation of human acthities in Frcnch 
mountains arcas: a syntJ1esis for the Alps, Pyrenees, Massif Central 

and Jura mountains 

Miras, Y.'; Galop, 0 .1
; Gauthler, E. 1

; Court-Picon, MY; Jouffroy-Baplcol, 1.1 & Richard, H.' 

1 Laboratoire de C'hrono-écologie, CNRS·Uni versité de PrJ nchc-Comté, 25030 Bcsan~on. Fronce. 
2 1nsutut Méditerran~cn d ' Ecologic et de Paléoécologic, Univcrsi té d' Ai~ ·Marsci llc 111. 13397 MtuscJIIc, Francc: 

From a long time, the middle and high mounta111 arcas attcndcd by thc human soc i c tie~ with an aun nf 
C;( ploiting thc rcsourccs of Lhem. Thc development growmg of the agro-pastoral actintu:s. ~ tartcd ~mee thc 
Neolith ic period. contribuled to accentuatc thc anthropogcnic prcssurc on mounuun spaccs. somcwnes mvo lv1ng 
during the histori cal period a radical modificaLion in thc ccosystcms of altitudes. The history of the humnn unpnct 
on midd le and high mountams is howevcr not !mear. On thc contrary, irs rhythmed by key·pha~es. de1erm1ning 
for thc history of thc cnvironment in thcse mediums. Wi thin this contn bution, wc try a fi rs t synthcsis on thc tagc~ 

and thc conscquenccs of thc anthropisation in the F'rcnch rnoun tain mediums scnrting from the recent po lluuc dala 
gathered in thc Alp . the Massif Central, thc Pyn:necs, the Morvan and the Jurn mounuuns ·nus intc!Tegionnl 
comparison shows, wtth sorne cxccpuons, the Cx1stence of cxpansion cpisodes in the dett:nnining human ac ii VItlt:S, 
conunun with thc whole of the F'rench moun tains T11cse cpisodcs which are towards 1h~ ~nd of lll t' V/th nul/oJium 
BP. 45004 000 BP, 3500 BP. 2800-2600 BP. 2000/JP er 100081' are iden!lcalto !hose htghhghtcd for thc zoncs of 
Jow nltitudc and thcy esscntially join a chronology shared by thc whole of Westcm Europc lf thc quc~uon of 
specific causalities to thcsc rhythms rcmains still pronc to debate, m panicular on the possible role of thc c li mauc 
nuctuation.;; on thesc phascs of cxpansion. thc cohcrcncc of thesc data shows that thc mountnin medtumlt wcre 
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L tc-quatema') d)nllmics of "l-stcrn Tierra del Fuego, soulhern mosl Chile 

Hansen-Porler, C. 

l)<pamn<nl ol l!anh 'i<:ICDCc, ~pt>Sala llnl\tr>ll~ SE·7~2 36 t;pp>ab. S" «len. Te! 018-.171 25 79 
F.u.: 01 b-55 59 20 Ema1l· '-;mulla !X)Oer~gro.uy >C 

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

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

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

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

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

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

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

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

Israel 

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

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

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

While lite s urface pollcu represcnts thc vegetal ion and c limate of the arca whcn the s i te was inhabi led, 
thehuu' po lleo is a rcsu lt of localizcd, human activities. TI1is pollcn accords well with othcr archaeobotanical data, 
matr~ly with thc retrieved charred secds. Many Chcnopodiaceae species are ediblc, suggest ing dictary use. It is also 
poss tble that thcy wcre used as matting or roofing material 
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' 'chool of Gcograph) an<l Gro..:~en, . l DI\CNh ~~ \n.lrc• , 1 Ddr '· F1f< t..) lb Y \l,ll 

• 

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

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

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

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

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

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

ession h3 

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

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

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

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

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

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

Biot.ic responses during thc L1te G lacia l and at the transi tion to the Holocene werc tnfluen cd by a 
num ber of fac tors such as climatic changes. migra t.i onal ratcs, competition, and by tite location of refugia Dunng 
the La1e Glacial . thcrmophilous spccics (Qucrcus, Corylus) wcrc found, amongst other spccics. on the ltahan 
peninsula. At the onsct of lhe Las l Tcnninalion. ti was suggcsh.:d thal thcsc spccics cxpandcd northwnrili w1th 
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