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J>ofleo influ aod tree- lines: resull!. from the polleo mooitoriog programme 

Hlcks, S.' & Huusko, A.' 

ln\Uiutcor (K(rSCic:.nr.:c). PO Bu:c: JOOO. ')()()14 l.m\ersll) ofOulu. F10Llnd . 
'Thulc ln;utut< PO B"x7JOO, 9001~ L'n""""> ofOulu. Finland 

Annu.JI poUen dc:pmit1ort1~ bcang monuoret.l in a standardJLCd wa)· 10 man)~ p~ of Europe. Thc results 
ur lhl\ IOIKllltn'IOg ¡¡re ..:OOIJJned ID I'.\1PD<tta, ""hlch h thc dat:lbasc ofthe Palien Monttonog Programme (PMP). J 

wutk group 'Aithm I~QlJA (bUn-1/~sk: oh>·IDIQ frln¡\leg'pmrYp..mn...hJ.m!). The datab.1se has the same formal atthr 
Global Pollen J):;u,rha\C: Y.llh the c:c:ccptton that n:curd~ for en~,;h mom_~oring:~uon a~ added year by )'Cnr as lhey 
become J\-aalablc :md rc,ulb can be rc:hably c:xpre.,\ed'" gram~ l'm- )Crtr (tn addmon to perceotagcs) smcc Lhe 
lunc IJ~.:tt~ l) al~o~.a)'S ._nnwn BecaU!iiL' the lllll11Uon IS 1h:11 ¡he d.Jtabasc will be used. as a modcm refer~nce for 
mterprcung fos~il pullcn .b~cmblal_!c."\ more obJecU\el)'. pnrucular auenuon •s bemg p<ud to the mctad:na. 111 tenns 
CJf \·cgttauon surmundmg thc pollcn m<>tutonng su~ 1n collaborauon wi~ rhe PO.LLA. DCAL network. 
\·Cgctation analy!<.ó {nut tu ~C\Iera l l...ilomem:s) are made m a way th~t ennbles d1stance we1ghtcd plant abundance 
tu be c;:akulall!d , \IOCC thi~ i.s an cs~cmialwputto modcls of pollcn dtspersal. . 

Usmg Lh•~ databar,c nn analysis is prc~eotcd of pollen deposition across thc lalitudinaJ lrec-lmes of 
Ht'lulfl, f 'mu.\ and Ptaa m nonhcro Fcnnoscandia. The spatial distribution of thc results. )Car by year, for the 
pcriod 1982 • 2002 are visualiud using thc too! PMPTrackcr_ Pollen monuoring. rakt;s place in two differin~ 
!tl tu,1uons, m the centres of smalt rmrcs (c. 200m dJameler) and ms1dc the forest. lt as evJdentthnt for one and tht: 
samc typc of forc.!.t, the actual quantity of polleo bciug dcp~ucd inside the forest is some t.hrce timts ~c~ter ~han 
th.il being deposited in the mares. S1nce the m1rc centre situ:llion is most comparab l~ ~·tth .the fossal s uua~a~ns 
pre)Crvcd 111 pcat profiles. only the mire centre data are consi~cred herc. ~nnual vanauon. '". pollen dcposJuon 
rtfleus annual pollen production aod J.) rclatcd to tcmpcrnture m the year pnor to pol~en CtniSSIOn. 1l1.e long tenn 
ave-rage pollcn dcposlllon , in contrast. rcnccts the abu.ndnncc of !he trce taxon m the surroundaugs of the 
monitonng si tc i.c. can be uscd to delunit trcc-lines. The annual distribution maps produced by P.M~ckcr 
illu.!.trate thc m;1nncr 111 wh1ch both thcsc signals (sununcr tcrnpcr.nurc and abundance of trecs) are éVldCnt 111 the 
data 

T hc A rgentincan modero Polleo Data base (32" - 52" S) 

Prieto, A. R. 1
; Mancln l, M. V}; Paez, M. M.1

; Schabitz, F.2
; Stutz, 5 .

1
; Tonello, M.

1
; 

Vllanova, 1.1 & Quintana, F.1 

1 l..1boratorio de Paleoccologfa y Palinología (G IPP). Departamento de Biología, 
Uni versidad Nacionnl de M:1r del Pla ta. 7600 Mar del Plata (Argentina). 

1 Uni versi ttl l zu Ktsln,. Groncwaldstr. 2 0·50931 Ktiln (Gcrmany). 

The modem pollcn. vegetation and climatc rclationship for thc Extra·Andean tcmpc.rate Argenlina 
(bctwcen 32'' and 53<'~. lal. S) has been examíned using isopollcn maps and scaner and ~crcentagcs d_mgrams. Titesc 
:mnlyses are bascd on an arra y of 500 modern pollen sa mplcs. Data are collected mamly from sotl and Lhcrc are 
rcprescntauvcs in all of 1he majar vegetation and climate zoncs. 111c main po llen taxa are Poaccac, Ast~raccac 
subf. Astcmccac, Astcraccae subf Cichoroidcae. Chenopodiaceac, Cypcraceae. Caryophyllaceae, Apmceac, 
Rosaceae. Verbcnnceae, Fabaceac, Brassicaccac..:, Nassauvia. Colliguaja, Lyrium, Ephedra. Larrea, Prosopis, 
Schimu, Condal in. Momtea, Cappari.\1 nnd extra-regional pa lien (Notlwfagus, Austrocedms and Araucaria). 

Modcm distribution of perccntagcs and isopollen maps of the main pollen types ~ccurately rcflccts taxa 
abundance and thc mnjor phytogeographic units: Pampa grasslands, Espinal (xcrophyuc woodlands). Monte 
(xerophytic shrublands). Patagoni:m stcppc. Grass stcppe, Upper Andean (grass and shrub stcppc). Poaceae and 
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Tbc :'\orth American and Global Polleo Databru-

Grlmm, E.C. 

llbncís t.Jte \IU><um. R ·h anJ C 11 ·uoo.s Cc-ntor, 1011 Ea:.t A>h .~r«t, 
pno~f•<IJ. IL 6:70:; < l ·A 

()c,clopm.:nt of th :-.orth Anxn.:an l'ull<n Databa>< l:-..WD) bcpn 10 11190 '"th th< h~"b <~ 
~bling polleo d.Jta from Qu:nem:u') dtpe>sli.S :1nJ t1'kA1ern !)urfa.:e mpl~ 1010 :a rt"l.tn~..){\3.1 ..tauba .anJ 
nuJ..ing thcsc Wta. n:adil~ n¡¡ii.:J.blc to thc ~dcoufl~ commumt~ The d.tubbt C'1.'num~ t'ln~Hl.tl f'Olkn ... "\llnt'-., 
radiocarbon t.bte . s11e datl. b1bhogrnpht dJu. roc:3.1'C'hcr mftYllUUon. anJ ~.-llher rd~\30t chu ThC' tbtJNS(' hlli 
been funded by thc: U.S ~ouional CXeanic J.nd Atmosphcn~.~ Admlnislt'3Uon Chm:u nd Glt'\N.Illloln Pr\) ·ram 

NAPD WJS deH·loped vmh dos~ olbbonluon '<'Íth the Europe:m t'ollen D11:1h. ~ lEPO) The"" 
datab;beS wt".re de,eloped tDdtpcnJcntly but wcrt: ~.~tmpattblC' ''ilh itknuCJI IJ.bk ~uu"'·turt Thc Gk*'·'l J\.)11 n 
Database (GPDl was con •" <d m 1994 "1th the de\ek>pmenl of the L:tun Amcri •• 1'\lllen Datab;tse tLAPD\, 
which was mtcgmted v.ith 'APD frum thc: out~ct Bcgtnmng ID 1997. thc GPD ha.~ m~.ttN t.I3Lt fromtht 
lndo-Pactfic Polleo Datab:l e. and the non-rcslrict d c.bta from !he EPD .u~ no\\ mcorpor.ut'd 1nto thc: GPO 

Tite datilbase JTU.k san importan! di~tincuon bctwecn arch1ml daw ond r~.\(art"l: d..ll . .1 An:hnal ut"tle-s 
store thc count daut, rndiocarbon dates as reponed b) the r::tdioc:~rboo. l.Jbor.uones, :md 01hcr b.,,.k d:u., not 
cxpected to change. cxcept to add mis::;ing infomtlliou or orrect e~. Rc~can:h tlbks ~tt)~ dlt3 thtU are Jcn\ctl 
by manapulauon ofthe arch¡,·nltablcs and nre ofan mterpretl\C or SUbJ uve naturt' PTOQJt'll)' thc Dl\1St llllJlf..ll'tiint 
of thc research tnblcs .are those cont:limng :~ge modcls and chronologics. mdudmg the ns-signmcnt of an sp.C" to 
each polleo samplc. 

Funding for a new two-yc:tr grun t entitlcd Coordmatiun of tht- Nurth Amt-n·nm and Global PtJ/It'n 
DarabaSf'.S has beco securcd and OCgan an eptcmber 2003. Thc primary ObJC'CU\CS of thi proJC~.'t are to (l) to 
nssemble and proccss pollen daLa frorn Nonh Ame:rica. including both fos il scqucnccs: :1nd modcm surfact 
samples. (2) to carry out ftnal processmg of da ta contr'ibUied 10 rhe GPI) by Other coopernu\t polleo t;L,uab:1ses 
(e.g. EPD, LAPD). and (3) to de,·elop an XML format for fossil-pollcn datn and assoc: iat<-J mctad!lta, and (4) tú 
develop Windows soflware for data entry and re trie' al 

The GPD and regional subscts such as APD are avai lable from thc.· World Data C'cntcr for 
Palcochnutology. whkh is hostcd by lhc U.S. National Climatic Data Ccntcr nnd is located JO Boultlcr. Colorado 
In addition to the datnbase tables lhemselvcs, lhc data are nvailable in severa! ftle formats via the World \Vide 
Wcb (bttu:ljwww.ngdc.noaa nov/pa!cofpo!lcn.htmD. Tite wcb si te fcaturcs a senrch cngme: nnd map tnterfac-e 
(WcbMappcr) for locating dnta and links to vn rious polleo databasc c.:oopernlives. New data are org;:anazed. 
vcri fied. and made avai lable by various regional data coopera tives. 

Surfacc poUcn da ta from northcrn Eurasia: collcction ánd use for thc 
vcgctation and climate rcconstruction 

Tarasov, P. E.1
; Andreev, A. A.1

; Bolikhovskaya, N. 5.2
; Dorofeyuk, N. l.1 & Hubberten, H. W.1 

1 Alfred-Wegener-lnstitute for Polar and Marine Rcsearch. Telcgrafenberg A43. D-14473 Potsdnm (Gennnny). 
1 Geography Depanment. Moscow Statc University. Vorob'evy Gory, 119899 Moscow (Rus:.i:l) 

3 htstitutc of Ecotogy. Russian Academy of Scienccs. Piatnitskayn 47/3 , 1090 17 Moscow (Russin) 

'Nonhem Eurasia' is a large region, which occupies an arca of lhe Pom1er Soviet Un ion and Mongoh:l. 
Tit.i s rcgion was sclcctcd as a study unit in BIOME6000 and PMIP global-scalc intcrnational projccts dealing with 
pollcn-based vcgetation and climate reconstruction nnd data·model comparison (TARASOV et al. 1998; 1999a: 
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lmtr, 2 G IOT C1 aL IWJ IV\C,EY Al lA <1 al U1J~ ~ Thc br p •ns >nd pl:ll"-111> of tiW :u-ea suppon 
~"" &Dd clim:u< diitnbut<d tn a c<DCR TaW p¡ttml md pnmdc • j!OOd opportuml} far mo.lclmg &Dd 
d>u r 1 c:omp:uuoa. \lodcm' eu~oa r.111~ fnxn po1:ar descrt &Dd tUDdr2 nooh of6Fi!f , lhrougb a broad 
foral bcb. 10 lile 11ep¡>e &Dd dcscru "'-'""PltDg thc CálUnc:uul mtrnor ""''h of 5().5~ :- Thc sunacc pollcn 
d.tu5ct lrom lhU ~~n CXlii51Stmg 1110 umpks are of ma¡ar •I!IJlUl.on<e to global :anJ rcgíoo•l palacoo\lroomcnt>.l 

tULJ.tcs In tbc prnent paper 'IA.c repon tbc rnuu rccan re uh.s of Lht rec~trucuon of lhe bte Gb(.~Jal anJ 
11 ltxcnc: vcgc:tauoo iind chmatc at lhc 1.1tn fmm thc tlilntJU<)flal rones o( northem Eur:bla (e g forcst4~tl·ppe 3nd 
fo< -tu dr•l. "h' h ho" • ~uJCl ropomc to !he t<mp<:r.llurc &Dd prcc•pnauon changos (A:O.:DREE\' ctal. "003 , 
m pr • TAKAC.,O\' c1 al 2()00b) Pa'cl Tar.tso .. currt11t re ean;:h 1s c;upponc:d h)· 1he A\-H fdlo\\~hip 

A~I>Rf.E.V. A A ~~al oo press) Vcí{cUUon and c1im..;1tc chango around thc l..ilina l...J.l..c. Taymyr Pemnsula, 
Ru ta d1mng thc l.Jtc f'ki)IOr..:Cnc aod Hukx:ene QuaL. lnt. 10 pre.)~ 

A"DRU,V, AA etal 2003 , Vcgctall•>nand hmalc cban¡;cs on !he nonh<m To~rn)T. Ru<Sia dunng the pper 
11ce t1x:tnc and 1 foloccne ~oo lruct.cd from pollc.n record Boreas 32: -t&-4-SOS 

GlJK1f. J el ;11 19"19 Thc: chmatc or the \1cduerr.uu:an Basm and of Eurasia of the ~~Glacial Maximum as 
n=con:uruc.taJ by ID\'c:rse \cgetauon l'llQdclhng and polleo data Ecologia ~tediterranea 15: 193-204. 

KAGEYAMA , M <1 al 2001 . Thc l.obt Glacial Mutmum dimate O\CT Ewope and "-C:Siem Stbcria· a PMIP 
comparl!ttXl bc:twccn modcb and Uata Clim. J)) u. 17 . 23-43 

TARASOV. PE el al 20f.J0a L-tsr Glaual Ma~1mum Uiomes Reconstructed from Pollen and Plant Macrofossll 
Da"' fwm Noohcrn EunSia J. of Biog<oogr. 27 . 609·620. 

TARASOV PE ct al 2000b. Holocc-ne \"cgct.uion a.nd clurute chang~ in Hoton-Nur b:ISin. north"-CSL Mongolia. 
Borc:J> 29 117·126 

TARASOV. PE. el al 1999a. Chmatc in northem Eurasia 6000 years ngo reconstructed from pollen data. Earth 
und l'lantl. Se!. 1..<11. 171 635·645 

TARASOV, 1' E ct al l999b. La;~ Glacial MaXImum cllmate of the Fonncr So,ict Umon and Mongolia 
rcUlfl>lructed from polleo and plant macrofossil data. Clim. Dyn. 14 . 227-240 

TAI(ASOV, 1' c. el ol 1998. Prc;cnl·day and mid-llolocene Oiomcs Reconstructed from Polleo and Plan t 
MacrofO!<<il Data fromthe Former Soviet Umon and Mongolla J . or Biogeogr. 25: 1029-1053. 

The· African Pollen Data base, state of the art 

Lézine, A. M.'; Vlncens, A.'; Lewden, 0.1
; Hoepffner, M.' & APO Members. 

1 L$('1!, UMR 1572 CNRS·CEA, Orme des Mcrisicrs. 91191 Gif·sur·Yvclle cedex (France). 
'CEREO E Europle Méditcrranéen de l'Arbois, BP 80, 13545 Aix·cn·Prm•cncc ccdcx 04 (Francc). 

' Medins·Francc, CNES, BPi 2102. 18. avenue E. Belio. 31401 Toulouse Cedex 4 (Francc). 

APD has beco founded in 1996 wi th thc aim to assemble polleo dam from Quatcmary dcposits and 
modcm surface samples in Africa into a relational database and to make these data freely availnblc 1.0 thc sciell! ific 
communuy. ·111e databasc conta.ins original palien counts, radiocarbon dones. si te data , bibliograp hic data , 
re~ca rc hcr infonnation, nnd othcr re levan t da!n from 202 fossil si tes aud 1170 modem surface samples (Gajcwski 
et ol .• 2000). Fossil si tes include lakes, peat bogs and oceans cores. 1ñey are primarily loca tcd in thc inter-tropical 
1.onc and in Southem Africa. Now, APD is c losely collaborating with its European counterpart (EPD) lo gather 
additiona l ¡xJ!lcn data form Meditcrrancan arcas. All thcsc data (as ''tilia" files or ' 'paradox" tablcs), togc ther wi th 
''q ui ck~ look" polleu d.iagrams and related literaturc are availab le through thc Web at the following address: 
"httpl/mcdin.<.obs·ntip.fr/apd". 

The pollen flora in both modem and foss il daLa contains about 2000 taxa dcduced from origina lly 3740 
items. Each "taxon" may rcfcr to severa! botan ical species, genera or families depending of thc complcxity of 
poli en morphology and consequcntly of accuracy of polleo dctermination. In 2003 and 2004. special auention has 
bccn paid on polleo morphology and nomcnclaturc: ( 1) the spccial too! for poUen dctermination elaboratcd by 
McdJas-Francc oontains ncw photos o f tropical palien gra ins from Central and East Africa; (2) an homogenous 
polleo nomenclaturc has bcen adoplcd using Lcbrun and Stork (1991-1997) and biological and phytogcographical 
infonnation have been compiled for each polleo taxon (Vinccns et al., in progress). In 2004, the APD user 
interface will be improved and dcvclopcd by Medias-Francc allowing easicr data acccss. 
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IO\\ ards a multiproxy database integrating polleo and other paleo dato 

Ouvall, M.'; Gross, W.' & Keltner J.' 

1 Dcpartmenl ofGeology,llatc:. Collcgc. l.cwiStoo, Mnme (USA) 
'World Data Center for l'nlcocilm.11ol0j))'.I\0ANNCDC. llould<r, CoiOflldo (l SAl 

Paleoc:.llmauc nnd pllt'O!!COlogical data includmg r~., pollen data, ronn rt den e. romple). thKl.rt for 
rcscarchcrs. lñesc data Ucrivc from a multnudc of ~rccs. cach \\ith tts own strengths a.nd wcal..ncss~. JTY.anls 

and penls. Pro,·idmg awareness. understnndrng, and ncc s to thcm •s n ITl.3JOr ch:lllenge 
Raw darn are at thc foundation of ~ciC'n e Pubhshcd results of scicntific rescan:h 3.I'C sccu~. hut the 

mformauon on which thcse results werc based tS always n.t nsk of dtsappeanng. On the one hand. computen13UOO 
and the sprcad of inexpcnSi\e data base technology should cnhancc thc hfctimc ofra\\ dntn. Tcchnolog)·. hm~e,er. 

changes rapidly. nnd unless ca re is ta.,_en , the drua may qu1 U y btcome indcc1phernble. An unfonunatc rul~ ~ ~ th.lt 
thc lcast fmgilc clectmnic formats iliC :liso those that are thc most dtfficult to ~orL. "1th. Thcrc: i~ nlM~ an 
abundance of data that rcmain outsidc of any data management cnc.Jc:avor. and are on u shon path lO t:\:Um:tion 
TI1c raw data collccted tomorrow will s-uffcr the sarne fatc, unless comcnient, relinblc, nnd long- tcrm datn 
m:magcmcnt ts availnble to thcir producers. 

Members of two groups from the palcoc.nvironmenUII rescarch community, Thc World llitn Cc.nter for 
Palcochmatology (WDCP). and thc l>alcoenvironmcntal Arcl•c Scienccs (l'ARCS) p10Jt'Cl. hnve rccently 111111ateU 
a projcct to strcamlinc thci r da ta management efforts. Thc WDCP cxists to preserve tn pef1>C tuity thc da.tn 
produccd by global p:llco-scientists. and to make 11 frcely nvatlable 10 nll that :tre intcrcstcd PARCS has the goa l 
of undcrstanding past environmcntal changc in the Arctic by studying proxy data from a nctwork of sitc!'l ncrw.!t 
the Arctic nnd syn thcsizing the rcsults . Together thcse two groups represent the lll:magcrncnt nnd u er tdes of 
data managcmcnt, and this collaboration willlead toa more user-friend ly sys tcm. 

Ovcr reccnt ycars we ha ve des igncd and bullt, rcdcstgncd n.nd extended n varicty of mternal dJiolbase 
systcms. In this talk we will describe our current th inking and thc dcsign for an object ·relatlonal datab~e to 
hnndle muluproxy palco data. Wc will also dcscnbc thc rcsults of our imllal cffons to mput nnd output data from 
this systcm. Additionally. we will describe sorne ideas for the differcnt classt..s of users that we cn\'ision wtth 3.0ntc 

emphasis on power users wi th direct rcad-access to the data base itsclf 
Although our effons are prcliminary, we are intercsted in prescnting thcm m thc hope of cnhltlmg 

others 111 thc projcct. To thi s end wc have bccn working towa1ds a comprchcns•ve, opcn, mulltproxy databa.s_c 
Opcn is thc kcyword for us: wc want othcrs to contribu te and build on our foundation. We do not thmk wc Wlll 
havc crem.cd thc last database anyone will ever need We do hope that it wilt be uscful to orhcn, espcct3 1ly to 
short-tem1 rcscarch projects that wiU produce significan! volumcs of d:Ha. Thcre is considerable computtng talent 
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La lht P,¡Jeo comnwaJIY Too ofttn n r 1n rC"pC2!Jn~ "bat oc:hc.h have alrtad)' dooe lf v;e can an tead pro' 1de 
1 c:ommoD b:uc,lh<n appli .oUOQ1 •nucn for ODC prol) m.ay 3J!iU"'I m>n} 

A graphic·guided pollen Oatabase-Ke) S) tem 

Weng, C.'·' & Bush, M. B' 

1 JJcpan111<nt of B••>log&<JI S<&<n<e fluuda ln>t&tute ofTe<hnol~. ;\lelhoume, flonda 32901 (l; A). 
t ('urrcnt :~~dJr · ln.\lllutc fur I11odl\ muy and EcO\) tcm Dynarru ( fBED), Uni,·asil) of Amsterdam. 

Kru"la.tn 31 . 1098 5'1.1 Arru.tcrdarn (The Ketherlonds) 

M~t pal)ll(Jiogt)U 1denlffy pvllcn l)'pt."S ba-.ed on thetr ll'lenlOI')' :md pubhshed polleo atlases. However. 
due w rhc grcat numhcr ol plant )peclc.-s and grc:at )lmila.nty on palien morpholog) betwecn speci~. genera, or 
e•cn fJmthe>, th< welltdenufied pollen t)'J>C> '" anyooe·s mcmory "only a small ponion of oll polleo types Most 
pubiJ\hcd pollc:n atla~ are not earchable. E ven 1hough sorne kcys werc madc: 10 be a.n acccssory assisbnce, mast 
Ley-. ohcn do 1101 w-CJrL wc:ll becau..c: many polleo char:u.:teristics can not be wcll defmed or can not be weli­
I"C4-:.0gJ111Cd 10 polleo gra.¡m. One mJ 1denuficauon of a polleo chilr.lctcnsti<: will n:u.slcad the search and tum out a 
complctdy wrong re&uh Any dumcteno;uc m the kc)· cannot be skJppcd e~·en though sorne times the users may 
ha~·e prubltm tu tlclint 11 

We devclopcd n datahl\c·key syMem usmg FileMaker Up 10 1v.cnty nicc charocteristics and six 
piH>Wgraph from d1fferent \·icw~ are g~ven to dcscnbc pollen morphology of each species. All characteris tics in 
thc: \~le.m are wcll-illustratcd wüh hnked graphs locatcd on dafferent Interfaces. Search could be bascd on any one 
or more of 1he <:haraclcnsucs. or based on names. 

The general advantages of using this system 10 search polleo are ns follows 
Graph·guided the graphs accurately dcfioe thc cha.racteristics uscd for scarch. An interface is made to 

Jllustratc cach charactcri~uc. Users may casily find thc correct descripuon for 1heir pollen gra ins from the graphs 
m the mtc::rface, without worrying. about unfamilinrity Wllh t.hc tcnnjnology 

Mulli·crilcna sea.rcb: usen may scarch a po lleo type based on muh:i criteria at same time. They may 
en ter only thc cnterin they are su re is corrcct, and !cave thc uocenain cmería blank 

Mulli-choice for cach chardcteristíc: if a characte ri stic is nOt well defined, more than one possible type 
of a characteristic may be sclected to cnsure that the corrcct onc is includcd. 

lntcructions bctwcen users antJ lhc system: the users may modify the criteria based on the tumout 
resuh.s until the best result •s reached. Jn Lhe first scarch, sorne characteristics may be mjsidcnlificd or no t 
accurntcly define, it is always casy to go back 10 mOOify the criteria and re~do the search. 

Convcnicnt for polleo leami ng: uscrs may learn pollcn simply by us ing taxon namcs as searching 
cri tcri a All polleo spccics in the requircd taxa will be lislcd o.nd all features and phorographs o( the palien typcs 
coultl be vicwed an deta1 ls. This is especia lly uscful for bc.ginncrs. 

292 

lu future, ccology and distribution of pollcn taxa will be added to rhe data base. 
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Ot>H~Ioping tb lodo·Pacillr Polkn D.Hab 

Hope. G. S. 

l)q>.utm<nt of An:h:> ¡;¡ .tnd >tnr>.IIIL I<Y), R 
;\u .. U'llian ~!th. 1l'!U\(T'o.1t) e~ o~ 

tDd ' 

~ lndt."t-Pa.:tfi • l'f'~h .. "'CC ruenJ.:. (roen trof'l.:"ol~ loJ1~ tmph.4.l ("hin.tln.:1 th" u in tb.:' lk-wtb tQ -.a~ 
Anurcuc i;)l.tn..h 1n tbc ).()Uth Thr un1i~tn~ fature oí thc rt'pon ~ thc ('J. :'IO't<f'l .. 1 .1Dd c."-.tJ'A.UI .. fkn, 
.... m h refkct ~ :mr.;ntnl dc'c"'-"'''mcnt oi thc ikV"h ot"" t tk d~A.1n.a nJ l.tk: ~1.1 rnt r.s t1n¡ t 11ltn l'Ct 

thc ln~AuslJ"alu.n and nc1g:hbounng rUte~ ( \tORLf.) ~001) Thc ""1mf'l ., C'\ hnuea1 tu t\W"\ tu .. r. ...-N 
~tn~mg sub-re·ponal n01"3 ~ s.u'-·h :b thJ.t o( Au .. tnlu. !1out thc P".1·1fi .. hb J.n Jn~-ncJri'\J \!.1 ll.n tho J 'C1l 
o\uslr.l.lia ha~ a s1puficant ~biol.l.D componcnt Thu ... man~ ["llkn ta\.1 c.1n ~ foooJ ..,~,·att~ .1: .. .,. 

p3rth.-uL.ul)" 1n lhc trop1.:s and sutHr()flh. 
Thcrc .Jre no polleo t'M" mdeo.t tJ.WIIlOmh.: fl('lfl,, t:O\mng tht" "ht k ~.l.. n,• :u<- 3.-n~ ('\.J'<"•:Icd '' ·n the 

sur of thc nora Thc lndo-PJcific p.1lkn ¡ulb is m!U.:tll) ~ttc:mpllng to tndut.k onl~ tJ\:t thJt .lr' unpc."C1 nt 
eomponenbo in Quatem:n: polkn l.h3bfJ.nl$. b an a1d 10 pal~llc..'li.!gb~ v.c.....-lm~ 10 0<'"\\ n:C"~ anJ ta b'"'-' tn 
mttgrnung e~bung polkn d.atJ to an agrecd tJ\(li'IOinl' ~~ l'rogr(''~ ha' N-en ' r) 'kl\\ oo thh Jm-'J'-'·t 
allhoug.h about 00 taxa ha\e lleen 1d«:nufied DatJ. " grt'g:ttcd int1.l ~4 natural ~ll'~ropJ.ph•\ n"~ll'fh that 
cotTeSpood wilh pamcul~u poll('n floras Ausua.tia. for cumple, tu.:, SC\CO n.-gioos~ Clllt! l"'Í '\\hh:h ahtl mduJe-s 
lo\\IJ.ntJ Nev. Gu10ea The Atl:b antb to be integr:ucd v.1th thc \\'orld Pulkn DltJN~c Ll\OOc...\nth.' h .. t-. .md lc..l he: 
intcrrogatable b) mh:mt~t 

The lndo-P:l ifac site d.ltaba.c;c as antcndtd to CO\c:r iltlout l. countn~ anJ 10 ro.'t'C\.1 :111 titttd 
QuatemaJ} polleo ~i.lte.s. h thu ... OH:rlnps wuh !>tverol nnuona11htabbe proJ~Cb., nouhl~ th<.h~ (.)( '\,('" 7.tal: nd, 
China. the US and India. but docs not:.ec 11.Sdf as bcmg m campel1llon \\ h1k d~ta1kd dJt.t. )U~o:b .1...' plllkn ú'IU.Db. 
necd not be duplicated (pro,idcd that the nau()llal d:u.lbJSt 1 rea!.onrt.N}' os)(:n) 1t IS u~lul 11,1 ro.xvd r lt,¡nt ,,tc-, 
over il large region. 

Although eu,"isngcd :lS a data cooptratJq!, lhc lndo-PJófi • dataha.)(.' ha~ hJd hmitc.J ~u~c,·~, 10 

cncourng•ng donauon~ of data and mform:won lt currentl) le.'~ 3\.1JI,1blr J'lubhcatwn\ and "'<.\CTC:\ponth "'lh 
authors to solicit d:ua Some metad:un ha.s beco gencrated wherc oogmal ounts ha\e beco l(ht lt h 'pru,1dC'd 
primary data to sorne national datnh:ue.!i . The ta!,k of rcvising the L.T<Ononuc namcs of f.Xllkn types h:a.) not 
progre sed so that sorne requcsu for thc supply of thc complete da u file~ lu1' e not l'oe."cn ablc to be nll't H<w.ner 
files are being scnt 10 the World data base as 1hey becomc a,·a•labl~ A hsung of s1tt-S Jnd pnnt~ry hh:r.uurt 
sources is being pubhshed and shou ld also be av::aililble on lhe web 

MORLEY. R J. 2001. Origin and E"olution of Tropical Rain Forcsts. Wllt:y. ('luchr~ter antJ l\'e" Y01k 

The Japanesc Pollen Dat¡¡base 

Takahara, H. 

Kyoto Prefectura! University, 1·5, llangi-cho, Sltimoga.mo. Sakyo·lu. Kyoto 606-8522. Japan 

Thc Japanese lslands are small and narrow, but long from the southwestcm 1 ~ lnnds (subtropH:a l reglan) 
to Hokkaido (boreal region). Although, more than 2000 polleo records are il\•ailable m Jnpan, almo.sl papers nre 
writtcn by Japancsc. So. many pollc.n data are not convcnicnt for lbc v.orld u~ers 1ñcreforc. thc Japancsc pollcn 
databasc is cxpcctcd to bccomc open 111 the wcb si te. In lhc fliome 6000 projcc.t, wc con~ u ucted thl' pollen 
databose for time slice for modem. 6 ka and 18 ka (Tokaharo er ni., 2000). Also. Gotanda er ni. (2002) uffercd the 
surfacc pollen data digitalizcd from pollcn diagrnms. Howcvcr. at prcsent, no Japancsc tlat.t 1s m thc World Polll-n 
Database. \Ve are prcparing thc pollcn data sets in the arca from thc westcm Japan 10 Hoi.J .. :udo l\laod. 

Outlinc of pollen data in Japan are as follows. Many data for the last glacial nml mtergla ial pcriods :1rc 
availablc, because Japanesc ls lands had nevcr becn CO\'Cred by lec sheet in Lhc glacial period. Also. conunuou.s 
long corcs includcd scvera l g lac ial-intcrg lacial cyclcs werc obtaincd in La k e Biwa (M1 yoshi ct .ti . 1 ?99) and thc 
Kamiyoshi Basin (Takahara er ni., Abslract of this vo lume). More than 1 O polleo rccords of long core.'l rcachcd to 
thc last intc rglacial or the early g lacial became availablc, recently. Much more pollcn dntn for thc L...ru. t Glacial 
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Mnll!lum lli< publi hcd 111 la~ Fbr lb< H loc:t11<. polleo dau 10du.ks «n> from pcot bog'. Lll.c O<d•mcnt aru:! 
rclla«.llopc•l lites Ro:auly charcoal .t.u also a•oub.blc fmm J~e>e: pab.roc.:ologlcal dau s<L 

These daLI Jn .,.el} U\Cful for cb.nf>tni \\tzkl \o~gcta.uon and eh mate hr:;mncs Tbcrt'fort". v.~ bope lO 
moke avlub.blc Ja~cse polleD dau for K1cnu u •11 <ncr lb< world lhroug~ lhe Japane>< Ponen O.uba>t (11'0). 
·,.., wc lli< <k•elopmg the JI'O throu~ tbc cooper>HOD <f r.omc Japancsc pal)nologlm 

The (<Jrmat of the JPU" allllOlt thc <ame a< tbot of lb<. 'Al'[) Al>o, the JPD "'lllu•ethc polkn counl 
dalJl cu from lhc ongm.al inH:tupton. Thl." nu.mbCT of data SCb an the JPD i.s sull srrull, but fift~ or more: data 
!.el v..·lll OC IY;ubhlt m lhe ummer. 2004 

(;()TA~IJA. K I><AKAGAWA. T., TARASO\'. P., KITAGAWA. J , I~Ol'E!. Y & YASUDA. Y 2002. B10me 
d.a_,..,,fi~.auoo hom Japan~ polleo c.12ta apphauon to modan-da) and Late Quatemary sample~- Quat. 
Srl. Rt Y. 21 6-l7-657 

MIYOSHI, N Ft;JIKI. T & \1QRITA. Y 1999 Palynplog¡ of a 250-m core from Lal.e B1wa: a 430.000-¡ear 
record ur ¡lac•aluuerglac•ill vc~etauon changc m Japan Re ''· Palaeob. Pa l¡nol. 104 267-~83. 

TAKAHARA. H. SUGITA. S, HARR ISON, S. 1' .. MJYOSHI. N. MORITA. Y. & UCHfYAMA, T. 2000. 
Pullcn·b=<l rcconstructions of Japane>e b10mes al O, 6000 and 18.000 yr BP J. Biogengr . 27: 665-683. 

The Latin Amer ican Pollen Data base 

Berrfo, J. C. '·' & Marchan!, R. A.' 

1 J n~ututc for Biodiversi ty and EcosyMem Dynami s. Uuivcrsity of Amstcrdam. Kruis lnn n 318, 
1 098 SM Ams1erdam (The e1herlands). 

'tnsututo de C.cncias Mtura lcs (ICN), Univer.;idad Nacional de Colombia, A.A. 7495 Bogotá (Colombia). 
'Department or Botany. Tn nity Collegc Dub~n (lrcland). 

·rlle LA PO wa~ estabhshed in 1993 beíng hosted at the World Data Centre, Bouldcr. Sincc 1999 therc 
has been a phnse of devclopment in Amstcrdam that has secn number or advances and a su ate of ncw rcatures to be 
incorporatcd wi th in the LAPO. Data from a r.mgc o r rcccot ly stud icd si tes. pan icu larly from Brazil , Colombia and 
Vene7.ucla i'i ougomg a nd has beco hamper by the lack or dedica ted support. Commiued suppon for the LAPD 
will soon be avatlablc at the Uni versidad Nac iona l de Colombia in Oogotá, allowing tbesc data and ad va nccs to be 
Ava ilab le to thc pa laeoecological community in 2004. In addi tion lo having dcdicated support fo r data entry it is 
cnvis:tgcd that 1here cou ld soon be a L.·u tn Amcn can base ror the LAPI) at the Uni vcrs ity of BogoL1 where a 
nurnber ofprojccts using a nd add ing va l u e 10 the da ta can be devc lopcd that incorpora te lhe LAPD community. In 
add llton to thc currcnt developmcnts it is envisagcd that polleo idcntifi cati on, via a linkcd photo data basc, 
combined with infonnation on ccological const.raints and growth requ irements of plants will be imbedded within 
the LAJll) 10 mcrease the potcmin l educationa l va lue. 

The LAPD~Ncws letter issues are released twice ayear during the las t two ycars that was an initi ati ve to 
ens ure wider di sscmination o r the L.A.PD ncws and engender broadcr ínvolvement in the development of the 
LAPD. Within the LAPO Ncws leuer a li st o f forthcoming congrcsses, workshops and seminars, current events and 
wcb si tes of intcrest to brood pa lco~community is announccd. In a number of issucs short aniclcs are submiued by 
thc LAPD~rescarchcrs describing and sharing thc ex.pcriences and new rcsults from Lheir sc icndfic projects. Wi th a 
cum.:nt circulation of twicc Limes per year is cnvisaged the LAPD·Newslettcr will spread this valuab lc information 
10 pa lynologist working in L.atin Amcrica. 

or course thc LAPO contributors are thankcd for submitling thcir data , making it possiblc to bu ild a 
way a r data usagc and cxchangc, anda spec ia lly acknowlcdgemcnt must go to Vera Mark grar for her init:iati ve in 
dcvcloping thc LAPO nnd cncouraging lhc young scientists to be part of it. 
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A federatl"d multi -p rox) tool for palaeoclimalol i · l dau 

Hoepflner, M.'; Makhmara, H.'; Leune, A. M'· Ch~, R.' & Gulot. J .' 

cr ll 

In the fidd of thc re.,.'"OQ..)trucrioo of palcorn,mxmlC'Ob. a.oJ ('A k ·ümat . fftX ,.hff(t .. tlit I'UI'J'-"...._' atvl,¡pt 
C'\eDts, VJ.Iitbtion of modcb. etc ). ~lt"llUS~ \\Of 1ng :u \\ldcr ..... b ttun dut oi t~ ·¡te""- le h ' 1 u lar,t."(' 
d3ta ~s -\n mtegr.ned and quanutJ.U\C multi-pro"~ appr03.:h 1 ~ Jo:-1;.~\ k' P«''h.k a H"C'Tt\.'t ttllCI'f"tt:t.lll\~ 
OfiDdi\Jdual Si!i!,llals 

To ;ntegr.uc d1ffercnt pto'ties 10 01 p:~ko-rnnroomcnul ur p3k:<rdnn.1u( .... 1uJ). Dé\\ nk-th..~ at 
al~ays undu de,elopment 

Hert "-e! proposé 10 prtsent e:t_amples on \\h1ch ~1ahJ.s · Fr:m~c u, ..:ulttntl~ ""or 10~ 11Jta P'-'lu.-IC'-. 
metadlll fomu ts. and software net'<b for the mono-prO\) 1 )1 \\(1"( tl~1 lkfincd . Thc: num rn~h "ithin 
"tuch Mec:has-France 1s tn chargc of cnher creJung or 11\!.mD.mtng J nlüllo-pn>x) tool. atT dtalln!!, ""itb Euro¡ u 
and Afncan regions . They are for e<ample FormJl \Tn:t·nng datJb.1>~ 10 S•>U lh.m Euror<). E.I'J) (EUf\lll<' n 1\>llen 
O.ubase). and APD (African Poll<n J'lJtabose), a companble struciUre uf thc Europc:m l\>1kn DotJNl><' lO< 
African polleo datn archt\'il l. 

Ha' mg úcfined thc mono--pro') nctéh. our current stcp is to ebbornte :1 LCkll th:u "111 faobt.,tt tht 
tntcrcomparison beN een dal..l types ll.lld bet~ttn sncs for lht': n.~~.-"''OlStrucuoo of t~ p3lc!\.11.'n\ trl'I(Ut~nt thn\llgh !\ 

mu lti·proxy muiU·stz.c datab3se. 
Medias·Fmncc is building a tool for quu:ld) and C'JSll) coo ultmg 'an~.'U~ n\Oit.:>-p«'") d."'tl flW" a l't'~ton 

andlor a period. wi th lhc fo llov.:mg r~aturts 
Such n datnbasc shn ll be spatiall) chstnbutcd, Y.Jth thc abtht) for the dauhbt .tdtnu\t,lr.'ll\""~r 3nd 

scienufi c supcn·isor to m:untain ontrol and for Lhem to tnanase the mutu.pm<ty tool 
Th1 multi·pmxy tool shal l be usro on thc wcb wtthout particulu romputer rom¡l(tencacs 
Tht> tools shall be frcev.'3J'C:, simple:, and rellable 
The developmenl of this multi-proxy paleodimatological tool '\\111 not lc:ad 10 the d1snppcarance of 

mono-proxy da tabases. Tite mono-prO:<}' datnbascs will be orgnmsed into Rcbtionn l DJ.Utba~~ f\.t ¡m.JgC'mcnt 
Systcms wilh met:ld:lla in the FGDC standard or in the: ISO 191 15 nono. and pt:riodac tntTTOnng pn..x~urcs \\ tll 
transfcr and formal on th is Multi~Proxy too! the cx isting mono-pmxy daw.bases . 

Session i2 

APPLICATIONS OF POLLEN DA TAllASES 

Ecological and climatological reconstruction from pollen data for the last 15000 years: 
an application of a new probalislic mcthod bascd of plant a Uributes 

Bégeot, C.' ; Barbonf , 0 .2; Gachet, S.'; Grlttl E.' ; Gufol J.' & Peyron, 0 .1 

1 Laboratoirc de Chrono-Ecologie. C NRS UMR 6565, Univmité de Franche-Comté. 25030 llesnn~on. Prnnce. 
2 C EREGE, CNRS UMR 6635. Europ61c Méditerranécn de I'Arboi ca.<c 80, 

F-1 3545 A i x~en - Provcncc cede:< 4, France. 
3Chaire en Aménngcment Forestier Durable, GREFI , UQAM, C.P. 8888. Succ. 

Centre-Vi IIc. Montreaf (QC) H3C 31'8. Canada. 
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<11CC (~,l.lcporuncnl of f'l¡ 1 1 Gc<lgnphy & Eros t.ems Anal} 1 , 

12,1.atld t:tU r ry, s ~2l61 LllDd s .. oko 

Thc rcccrutructt<a of c¡cuuon hmory from polynolo¡:teal rc<X~<d; " an tmJl<Y!>nt ><>urce of 
oformahon for bma.te. eDvuonmenLd alld human ampac. u pon l.mds..:apo. . Ml'.bt reccnt studacs used quJnUtaU\C' 
nwlthan<1Lc Lt:Chntq 1.0 re:coruuw.;1 pa: t dJmauc vanahlc and more quahtatnc apprm~o:ht.-s to recon!t.truct 
teologt<-.1 and llllthropoc c<>OdJtJolli 

We u..std a ncw probahdísuL; rncthod to IR\oC UgJte tht: rebú~h.Jp bctv.~n pollcn 3S!ioembbge~ and 
•pecafi cbmauc. tn\lnonmr:nul ;md hurn..an factl..)n 11m, mcthod uhe!a. on 3 pollcn li!:-<.a cba.rat.:tenauon u mg a 
xt uf th<lOCD •unbütc Tbc planl hf< funn. t)p<> of lc;nes. phenulogy. boogrography. plant dt>per..oon mode of 
pollen and kCÚ • h¡haL&l. COOd.HIOOS o( wd (hUmUJII) and actdll)') ¡¡nd hght requuement hl\C bet:n documented 
for 1 'HJ tau from f!uropcan Pollen 1>. tabasc (EPI)). Pollen ondtcaton of bnd u;e (rudOnll. "eeds of culll\">ted 
land aDtl cera)) ue inclu&d lo tenum;d)" C!Umatr thc human impacL 

Tlte m<thod hb beco apphed to latt-glactal and Holo..:ene polleo record; from Jur> Mountains Thc 
Lue ¡lacaal pc:nod " domanatcd by htliophikJUs communaues v.host raptd composnion changes are related to 

rTUJor cllmauc ~hafl Spec:tal anenuon a~ dra~n lO thc tffcct or almudínal grnd1ent and llS mflue:nce _to thc 
paJ.acoc.:nvaronme:nul concliuon.s Thc 1 Joluccne \'C~cwuon U char.tctrnzed by Lhe succ~sioo of rruxed dec1duous 
furC"\t to '*AIIIn. Fagu,, Pu:rn'' \A.oodl.and We 'ollill d1~u)s lhc ab1hty of the met.hod to d1fferenuate human and 
chmauc mfluC'O(t') upon the land\cape. 

Plnnt runctional types, plant traits and climate reconstructions 
in Europe: what works the best? 

Barbonl, 0 .1
; Gulot, J.'; Bégeot, C.'; Brewer, S.'; Gachet, S.'; Grlttl , E.' & Peyron , O.' 

1 CEREGE CNRS UM R 6635. EuropOle Méducrmnéen de I'Arbois BP 80, 
F·l3545 Aix·en· Provence cedex 4, France. 

'LaborntOore de Chronoécologoc, CNRS UMR 6565 , Faculté des Sciences cttcchniques. 
16 route de Gray. P-25030 Besan~on , France. 

'C'hairc en Aménagement Forcstier Durable, GRER UQAM, C.P. 8888, Suec. Centre-Vi !le, 
Montrcal (QC) HJC 3P8. Canada. 

"Geob1osphere Science Center, Depanment of Physical Geography & Ecosystems Annlysis. 
Stlivcgatan 12, Lund University, S-223 62 Lund, Sweden. 

We invesLigate rhe potcnual for new mcthods relying on polleo data and plant functional traits to 
recon~truct chmate 10 Europc. Thc analyscs are bascd on mcxJcm polleo data sets from the ci rcum-Mediterranean 
rcgion (asscmbled as part of thc CiMBIO projcct. MPI-IJGC. lena, Gcrmany) and Europe (European Pollen 
Database). All polleo ta.xa representcd in those dala sets werc assigned plant traits modcs. Thc traits wc considcr 
are plant mOJl>hological, phenological and vital chnracteris tics that are assumed lO be to ex terna! expressions of 
plnnt adapt:l liOns toen vi ron mental conditions. 

In a rder to estímate the most accurate mcasure or the relative importance of a plant trait in the 
vegetat ion ata given site. trait scores calcul:ned ns a function of thc pollcn abundance wi ll be comparcd to trait 
probabilith.:s of occurrcnce. which are dcpcndcnt 11 01 only or thc palien perccniages but also on the frequcncies 
wuh which taxn co-occur in the cntirc pollcn dmasct. AIIoLhcr test will be pcrfonncd to est ímate how li miting is 
thc low taxonomic idenLification of polleo grn ins to the use of plnnt traits for reconstructing environmcnta l 
parnmetcrs. 

Both trait scores and trait probabilities of occurrcnce indica te that thcre are strong correlations bctween 
thc relalive abundance of cenain planttrníts and sorne climatic paramctcrs. Howcvcr. it is oeccssary to invcstigatc 
how strong are thcse correlations when the datasct is extended. In panicular, we will tes t if the trends in trait 
rclative abundance with climatc are stablc whcn thc datasct is extended from the Mcditcrranean region to the 
wholc Europe. 

Biomc reconstructions rcly on plant functionat types (PFfs) that are combinations of climatic affinitics 
(tropical, boreal. .. ) and plnnt traits describing thc habit (trec, shrub. forb ... ) and thc lcaf phcnology (evergrecn, 
summcrgrccn .. . ). Such PFfs allow recoostructing regional and globa l biomes. However. preliminary results seem 
to indicate tlmt combinations oftraits (or PFT's) may carry less strong climatic signalthan individual plant traits. In 
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An extended probabil" ti nppronch of plan! ,;tal allribulc : lln npplit"alion 10 O J..a 
and 6 ka data from the European PoiJcn Databru 

Gulot, J .'; Gntti, E.'; Bégeot, C.'; Gachet, S.' & Barbonl. O.' 

CEREGE C'R LMR 6635. Europólc ~k'dttctTU1ccn Jc fA~ . BP. O. 
F-1 3 ..\1\-(:n-P'N,tnc.:c ~:cdc\ J. Fnn~.:c: 

:Gcotnosp~rt ence Caucr. Dcp nmc-nt of llt'l~ ~~:JI Gcc.lgl"3rh) ~ E, y ... ttm, -\n.ll)''"· 
SOhq~aun 1!. LunJ tnnc::~uy .. · -~lJ b1 Lund. ·~t'Ckn 

1 l.aboratoore de Ouon ologtt. C:\RS l. \IR b5b5. F culto de.. ctrn= ett.-.:hm~u . 
16 routt de Gro}. F-~5030 Bc>an\(111. Fr.tn 

'Chaore en Arnénagemcnt f'<lft>Uer Dur:tblc. GREA. LQA\1 C P 'S' . Succ. Centre Yo IIc. 
Mootreal \QC'l H1C' :ll'll, C~n>da 

\Ve pre~nt a probabili uc rnethod of polkn s.pcctra anal) 1S. llus metht..)(] re:lics on J pt.ltlcn 11\t'lll 

characteri7..allon u ing a set of biot1c and abiouc piJ.nt attnbutes mndes .• tnd theu oc · urrcn~o.'t m a ~nC'n pdlkn 
spcctrum at a spccific site 1lus type of .:m:~.lys1s can then prov1dc :m tnla-prctauun v.h1ch can lc.1d tn th 
re:constntCIIOD of the biome and. to sorne extc.·nd. of baouc and abtouc cond1Uon 3.tthc SIIC 

Thc analysis has been ca.rried out :u the European scale u mg tbta pro\1dcd b) thc EumptJ.n 1\lllcn 
Datnbase for about 1000 sues. \Ve as ign plant annbutcs modcs to cach polleo taxon rcp~t~'"d 10 the ' t or 
polleo asscmblagcs that w~ use. The pbnt annbutes "e on.tder h:t\C bttn ~1 ·tcd accon.hng 10 thc1r n:lc.>\&ncc tn 
biomc reconstrucuon. but also on the amou.nt of mform:uion available from the htcrature. By u~mg thc:- protxlhllll) 
of occurrencc of c>Jch t.axon in a ghcn polleo spectrum. we cnlculate an nffinll) mdn lor tht' ~pectrum to the 
attribute considercd. and thus to esumate thc rclall\·c unponance of this attribute in a plant communuy To 1't'du~c:: 
the uoccrtaioty causcd by polleo idenufic:uion m poorly d1versified pollen )pectra, "e uscO 10 pJrallcl.t concept of 
co-occurrcncc that takes into accouot m a probabliMiC wa) thc underlying 1dca of ll.SSemhlJgc 

The methcxJ has becn validatcd on a set of 1327 modem urfncc Jtamplc!t d1~uihuted all O\'('f Europc 
The results which are comparcd to thc major chmati and cn\·ironmental variables thru control the d1~tnbuuon ot 
thc vegeta !ion show the validity of this approach. Then we apply thc rnethod to thc 6 ka BP data Wc ftx:us he~ n 
thc interesting results obtaincd for plant dispersion modc of polleo and eeds. Thc modcs rtlatc-d to m:.cct 
intcractions, wcrc much more exteosive in central Europc at 6la lhan at prcscnt but 3re no" n::stricted 10 southem 
Europe. 11 may be related 10 t.he incrcasc in human actlvitics during thc last 6000 years ruu.J C<i¡x.•cinlly to thc 
in tensification and modcmisation or agriculturnl practi CCS ·n1is modCillJSation has a vcry strong 1mpac1 on 111!-.ect 
populntions by fmgmcnung their habitats aod lead toa dccrcase in thc size of io~cct po¡JUiatiOn.!> ubk to ¡lOIImatc 
and disperse sccds. Moreovcr. in wcsrem Eurasin. most or the ancmophyllous ta.x.a are reprcsen1cd by cold tn a 
such as Pinaccae or temperare taxa such as Bctulaccac or Fagaccae. Entomophyllou~ ta,.a, are rcpr~cnted by 
tcmpcrmc warm and mcditerr:mean taxa such as Oleaceae and Rosaceac. Thc anal~ l ll. or cvolutmn of thcir 
occurrences through time suggcsts once again Lhat at 6 ka, the chmate was suppon1ng a mi'<ed ' 'egttntson 
characteristic of a mild climatc whcn now a clcar segregation is obvious bctwecn thc wann en tomophyllous 13.\U 

and the temperntc -cold taxa suggesting a dcvclopmcnt towards- a coldcr nonhcm clunatc and a wanncr southcm 
climatc at Lhe prcscnt. Another auribute is also analyscd lt conccms the hcliophJious modc whsch is nctually 
dispcrsed rnostly around thc Meditcrrancan basin but was widety spre.ad in Europe at 6 ka 

Thc obtaincd results show thnt probabllis t1 C mcthod 1s a powcrful too! for thc polleo spc:ctrum annly~is 
1t allows reconstruction of various charactcristics of the vegetation at the continental und even global sc;:tlc for 
pcricxJs and sites wi th significantly different climatc conditions. lñis mcthod can also be uscd to compare mnps of 
diffcrents vcgctation attributcs for cornparison and validauon of the new gcncmtion of gcncr.t ll scd dynnnuc 
ecosys tcms models. 
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Po ~glacial clima te or Vluthern Québec: local and regional 
poli ·n-blbe<l reconstructions 

Richard, P . J. H.' & Muller, S . D' 

'l~rtmau d< Cxo¡;~apht< Umvn>JI< de \foorreal. t P 111 ~ l cnlre· \'ilk. Montn:al (Canada HJC 3J7). 
1 loqtupc Palcoc:nvu{tllncmcnt~ I~E.\1 C t OGI 1 'ni\U\ttc Montpcllkr · :!. F·J..t 095 Montpclher (Frau~e). 

The nlll<krn analogun tc<hm~uc ( \!AT) ha> bccn apphed 10 S<:\ en pollen dtJgrnms from the llDPMQ 
t()uebc;: Pollen and M..:rofo>stl ~ .. uba ) lhat 1'"' sed rcasonable hronological conu-ol (3 10 !O radiocarbon 
li.tt IR ;¡,JcJnu~ h) p.li)'O~lfoal,gtapht~.-31 d.alm AnabruwJ n'»t .1nd nllga decline). Thc polleo daagrarns art all 
from laLc stúJmc::nts, nccpt onc: from a J ~·t tlwt e•tuhcd from a lalc to 3 rna.rs.h. then toa forested sv.amp 
·n.rcc te illC lot.."11:tcd 10 thc: v..c!.tem St Llllofl"n~C Lo\lo'Llnd and I"-O in each of tbe adjact.nt Appalachian and 
J ... uh:nuan Ht ·hl.tnd~ (Mulle;r el tll. 2003) lndl\ll.lú.tl r«on!>trucuvns CGutot & Goc:ury, 1996) "-Cre 3\Craged to 
u me h~o.c:s of 250 )can 't\llh thc a 1m to obt.a1n a rcgmn;l) ObM:!.!I.rTk:nt of pta')tgb<:tal chmauc changcs The regional 
chm.auc uuput u 1) dry and ~.;uld btc.:·}!lacaal condahons. 1) a rap1d 10crease 10 temperature and precipitation 
ltc:t"<Tn 12 )IMJ •nd 11 000 cal )' lll', 3) a dncr pcnod from 10 000 to 5500 cal )T BP; 4) a lhennal optimum 
bctY.ecn 'JO()() to SSOO cal yr IJP n:cordl'd m both July and annualtempcrnture. and m degrce-da)S above 5°C as 
wcll S) :o.hrtu and progrc):.l\c dt·cr~ 10 -.,urnrner tcmperaturc. mercase m wimer temperaturc. nnd mcrease rn 
pr~XIJ111atwn dunn~ the Lht 5000 to 4500 year 

Pa..\t lakc:. Jc:vel chango of nn addllional si te: (l.ake Henel) locatcd in thc cc.ntrJI part of the s tud1ed arca 
wtre ·h~)ed frum ~cthmcntologacal. pollcu and macrof~sil records from a s1nglc lateral corc Four stagcs of low 
lJkr-h:~;el "ere: tcconslnlctcd bcforc ~000. bet"-CCn 7600 and 6600, between ra 5000 and 3400, and bct\\-cen 
2(,()() and 1800 cal. )'r llP A lake· levcl change constratnt applied 10 !.he search of modcrn palien spcctra an:Jiog 10 

thc fcb,ll one~ di<.J not affe~::t notably thc clirnatc rcconstructions . In that const.r:lint~ a lake-le\'CI cha.nge of 3m wa.s 
rcprc~ntmg i.l changc of 130 mrn for thc rcg.onal wJtcr balance (f>·E). 

"'l11e rcconstrucuonc; for tnd1vidunl sues will be cxammed in order to pecify their respective 
contnbutmn to thc regionally-avcraged chrnatic re onstructions from Muller el al. (2003). and to idcntify thc 
pullcn tua rc~ponsablc for the out lícrs. A comparison 1s rnadc possiblc with thc Westcm Grcat L..ake . whcre 
Davis rt al. (2000} applicd a stmJ iar MAT to rccons truct climatc from a similar set of palien diagrams. 
ChronologJcs are dlsO rcvised to takc into account thc vcry recent development in ice rctreat chronology in 
~outhc rn Quebec and contcnnmous USA 

The sensnivi ty of l.:~ke water balance nnd of vegctation to hydroclimatic changes will be examined in 
lhe bioclimauc context of southcrn Qucbec. 

OAVIS. M.O . DOUGLAS. C , CALCOTE. R . COLE. K. L. GREEN W!NKLER . M. & FLAKNE. R. 2000. 
lluloccnc Cltmate in the Westcm Grcat Lakes National Parks and Lakeshores : lmplications for Future 
Chmatc Changc. Conservatiou Biology 14 : %8-983. 

(itJIOT. J & GOEURY. C .. 1996 J l'base - a sof!warc for statistieal analys is of palcoecological and 
pa lcoclim:uological data. Dcndrochronologia 14: 123·135. 

MULLER. S.D .. RICHARD. P.J .II .• GUIOT, J .• DE BEAULIEU, J.-L & FORTIN, D. 2003. Pos tglacia l climate in 
thc St. Lnwrcncc lowlnnd . southcrn Qucbcc: pollcu and lakc-lcvc l evidcnce. Palacogcogra phy, 
PUhlcuclinttllology, Palacoecology 193 : 5 1·72. 

Thc Rclativc Magnitudc or Millennial- and Orbital-Scale Clima tic Changc in Eastern 
Norlh Amcrica during the Late-Quaternary as lnferred from Pollen Data 

Shuman, B. 

Dcpartment ofGeogrnphy. lln ivers ity of Minnes01a. Minncapolis. MN 55455 (USA). 

Multip lc palc(Xnvironrncntal rccords ha ve idcntified mi llcnnia l·scale variability in various components 
of the Eanh sys tem. but the dynnmics underlying these rccords remain poorly understood. Asscssing m.illcnnial­
sca lc c limatic va.riability in the comext of long-tcrm cl imatic change is imponant bccausc o rbita lly-forced changes 
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n~ drological conditions in A fri a 6000) ean. ago 

Peyron, 0 .1
; Jolly, 0 .7 ; Braconnot, P.3 ; Bonnefille, A.''; Vlncens, A. •: 

Gu lot, J .' & APD Members • 

1 
L:lborutoarc de C~no-Ecol~g,~. VMR b b5, l"nt\· de FrJtk:h -C'omt~. 250~0 U~n\·,}(1 Franrl' 

• ISEM. Umversué Mont¡telhcr 11. 3~095 Mont¡telher. f'~:~n < 
'Laborntotre des Sc1ences du Chmat et de !'En' •ronncment (l.SCE). u IR CEA C'i\RS 157~ . 

CEA Sacia¡. 91191 Gif-sur-Y,eue, Fmn 
'CEREGE. Europóle de I'Arbot>. BP O. 13545 A" <n · Provencc. Fmn e 

'African J>ollcn Data base group is a mulu-mo;tHuuoonl conwruum of palynulc>glSt.:. ~tud)1ng lat.:·QuatrmBI) 
envtronme.ntal chaoges in Afric.a The pollcn contnbutors arC" A B lloucht, P Brénac. G Ou..:het, 
O. llumcy. R Chcddod1, A C. Hanuhon. H. El<nga H. l..amb. A M Lé11ne. J . Malcy. M Rct!l< 

G. Rtollet. L Scou. 1 scmmanda. H Slrnl.a. D Ta¡ lor. M Umcr. E. \'an Cam¡t<.> an<l \1 1\ >lkr 

Mid-Holoccnc prcctpllation empirical esumates in Afnca ha\e \"3ned \\idt'l). CSJ)C\:t:tlt) m thc: SahJ.rn 
To quantify prcciscly thcsc clunatic changes. ,.,e ha\e :1pplicd two diffcrc:nt method -fue ~~ nnaloguc ml·thod 
anda tr.utsfcr function based on pbnt functional typcs- to 95 pollcn samplcs datcd 6000 .lo 500 )CJ~ U P Thc\C 
fosstl samples are locatcd in lhc wholc A frica. Both nnnual rnmfall and actual C\'apotmn~pmttton mcr pútcnttal 
evapotí.lnspir:uion ratio havc l>ccn estimatcd. 

Results from thc pollen-based quantitative rcconstructions show thnt annual rmnfnll wa~ con adcrahly 
highcr 6000 ycars ago in thc Sallara (bctw en -t 130 and+450 mrn!yc.1r). :md atso in South Afnca Wc hnH~ 
compared fuese rcsults with thosc obtajncd throughclimate sirnulattons for thc middlc lloloccnc cpoch u~mg 
different Atmospheric General. Circulation Modcls . 

Precipitations wcrc comparnblc or s lightly lowcr rn central Africa and in Madagascar (0 to 100 
mrnlycar) . Hcre too. wc ha ve comparcd thcsc results wtth AGCM simul:uaons 

Another way to test thc accuracy of our rcsults has becn 10 compare thcrn to lake-lcHis vnnnhon!. 
( lacustrinc data from 6000 ycars B.P. ha"'c bcen compt lcd for 88 African lakcs). 

In conclusion, fue pollen-bascd reconstructtons showthat 6000 ycars BP was notan opllmum clunnuc 
evcrywhcrc in Africa. 
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Rtlalion IM:l~rtn modero poli n depo ilion and planl dislribulion in Tropical Africa, 
implicalion for climale recoru.lruction 

Watrln, J .' Osadtchy, C. , Lézlne, A.-M.'; Vincens, A.7
; Gajewskl, K.'; 

Van Rompaey, R.S.A.R.'; Le Thomas, A' & lhe African Pollen Dalabase 

I.';Cl· l 'I.IR 15~~ C'o;KSTE.~. Orcne de< \lcnM<n, 91191 Gof-;ur- y,cnec<de. Frnnc< 
·CLRlcCiE F.uwpk M<'<l•tcnantcn de 1 Arboit • IH' O· 13545 A"-en-Pro,ence cede< 04, FrJnce 

f>cpattmcnt ot (u:ography, l·m.,c:nJtyc•f Otta'111a, Otl3'o\a, Ont.mo Kl:\ 6!'J5, Canada 
•t n1vcn11é hbrc de.: llrux.dln l 'LB. Laborat~rc de Boumque ~)~témauquc ti Ph)l(X()(IOIOgle, 

('1'169. 50 O\cnue ~1) Roo.c,clt. 8·1050 Bru\clk:o (8clgouml. 
'EI'HE. M u cum n"uonal d'Ho tone natuocllc. ruc Buffon, 7500" Pam ¡Fr.mcc) 

Chmatc <.:hosngcs have tud tícstdcrobk tffa:t on the gcograptuc locauon of ccolog1cal sy~tcms. and 
pec1n nu'l. thcy (untJtn f..n,tr mmcntJI condauoru m troptcal Afm:a from abot.n 18.000 bcfore prc~nt (BP) ull 

oow are 'Jlille 'llocll kno1o1tn. t.ha.nll to of thc: numc.·rous polleo data a\atlable m the Afncan Polleo Database: for 
IO'!.tancc. pollen d.JtJ ~hO'-' that for 1 t'K.JUnd.~nes gr~lly shiftcd and that tropu.:.al forc:st extent was strongly 
rcdu<:cd at lhe urnc: of tht rn())l rc.-ce-nt htgh·lttuude gltcial ac.hance about 18.000 years Ago (L.érjne, 1998). During 
thts ¡tcnod. pal)nologt)ts di covered that trop1c:tl lore~t btodl\-'t:TSU)" con iderably increased smcc lowland 
rJtnforot communtllo acc.:orrunod.uct.l coo1-adapted pecte.s lhat are cutTtntly found on mountams (E1enga, 2000; 
Maky ant.l BrcnJC. 1998) Another example can be found dunng carly to mid-Holocene clima te opumum (about 8-
6000 ycaf'J aguJ, \l.>hcn trop1caltrees extended north. probably using wad1s as migration routes, and co-e:tistcd with 
\t<ppc (dry) :opccocs at thc southcm boundary of the prescnt·day Sahar.tn de>ert (l.é<ine, 1988). Consequcntly, 
dunng a ~1gntfican1 poruon of reccm htslory, 1he dt~tribution of polleo typcs provides ··no ana logue" assocmtions 
to Loday·~ vegctnllon communiues suggcsung that plan1 JJpen~~ r~.\punded ro rllmatt rhangt> 111dividuafly, notas 
rommwl/1/l'\, 

In tlu~ paper, wc compare pollen/climate (GaJewski et al.. 2000) and plantlclimatc re ponse surfaces 
u~ •ng dtstnbuuon nups of African plants specic!i, b~cd on herbarium databases or liternture (e.g., Lovctt et al., 
2000, Mutkc t'l al. 2002; Taphn and Lovctt, 2003). In Msociation with Land surfacc and chmate data from 
\Jtcllttcs (lecmnns ct Cramer, 1991) and field observauons, thesc maps allow to precisely characterise climatc and 
geographicu l range of each of the plant specics belongmg toa same pollcn taxon (Vinccns et al., in progress). This 
mcthod a1ms LO cvalua te to which extent cach mdivadual pollcn taxon can be used for plant (biomc) or cltmate 
rccomtructiOnS undcr p~t analogue or no analoguc situattons. 

A 14,000-ycar record of vegetation change in the Bale mountains, Ethiopia 

Umer, M.' ; Tlercelln, J . J. 2
; Glbert, E.3

; Hureau, 0 .2 ; Lézine, A. M.4
; 

Lamb, H.' & Bonnefille, R8 

'Gcology ond Geophysics. Addis Abobo Univ. P.O.Box 11 76, Addis Ababa. 117-. Ethiopia. 
mohanuncd_umcr@hounail.com. or umennm@gco l. aau.cdtt.et 

'CN RS-UMR "Domaine Océaniques, IUEM, 29 l'louzané, France, 
3 RE "ORSAYTERRE" Univcrsité l'aris-Sud, 91405 Orsay ccdex, Francc, 

• CNRS, INSU, 3 ruc Michcl Angc, F-75766, Paris Cedcx 16, France, 
5 lnstilute of Gcography and Earth Scacoces, U ni v of \Vales al Aberystwyth. Abcrystwyth, United Kingdom. 

6 NRS, CEREGE, Arbois, 13545, Cedex 04, Aix-cn-Provcnce, 80, France. 

A 16m scdimcnt corc from a sma ll lake at 4000m altitude in the Ba le mountains of Ethiop ia provides a 
14.000-year record of vcgetation and climatic change. 11te site was deglaciated by 14000 '~e yrs BP Sedi ments 
dating bctwecn 14000 and 10000 14C yrs BP are prcdominantly clastic si lts, wi th low conccntrarions of herb 
palien, indic;tting a sparsc vegcta lion covcr in an arid climatc. Scdimentalion rates incrcased during thc Younger 
Dryas intcrval, and Amaranthaceae/ Chcnopodiaccae polleo abundanccs dccreascd. suggesting incrcascd availablc 
moisturc. pcrhaps duc to dccrca.sed evapora tion rotes resulting frorn lowcr tcmpcra ture. The early to mid-l-loloccnc 
(10,000- 4300 1"'C yrs BP) vcgc tation was dominatcd by Ericaeous shru bs and grasses. simi lar 10 thc prescntloca l 
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~lodern polleo·\ egetation relation hips in the l niled _ laU and Conad11 

Wllllams, J.'· Shuman, B.'; Anderson, P.'; Bartlein, P.'; Brubal<er, L 1
; Davls, O!; Ga¡.,..-skl. K': 

Mlnckley, T.'; Sawada. M.': Webb. T • & Whltmore. J.' 

1 Dt.-pan~mcut of Gro~ l.lld (J('oph).l .... l Dl\cnlt~ ~ i \hJn('~:u.. \hnnt-.l "' ~ -\) 
•[)cop.!nmcnt of Grogr.1phy. l'nl\en.tt) of \hnn ~.u. \tmn p.: ~- ''' _ '"'- t \) 

Qwtemaf) Resean:h Crnrer,l·o,,c:r. 11~ of\\';&~hin~t~o'V1 •. • .ttrk. \\A q_ 1~: (l ~- \).. 
'Dcr>nm<!nt ofGrognph),l'nl\<roll) ~· Eu~cnc. OR •r4o' l" \ 

•coU('gt; of Forcst RC)(lUn'h. l 01\tf'Sil} o{ \\a~m~too .• · aUit. \\A l.J~Io.)\ tl S.-\~ 

1 
•o.::panmrnt of G ctcn ... ~~. l "'' tl~ of Anzoo.t. Tu.: .. oo. AZ ·.s"':t (l.-·\ ) 

• Depanment ofGcograph}.l"Ot\~o:t.ll} "'1 Ottl\1..1. Ott.a.,u. O\ 1\.l' 6:"\_ tt Jn.t..b' 
Dcpanment ofGeoJ ... ,gtc:tl Sctl"OC('\, nro"n l'nt\c:T\11~ . PTO\hko ... r Rl 0~1:! tl '"' 

. Thts paprr and the compJnulD parc:r b) hun1.1n et al prr,ent ~ n~" atlh of ~km f"l'llnl 
c..lbtnbuuons for tht-l mted Suues and an:lda, gmundcd u pon a.n r'rantktl ur1"a«- polkn d.lta!<.C:l~-: ... , 111rn'ml! o'cr 
5,400 S3mples. Tite Ú.llrutet. bu1lt frum da u holdmgs al the- Glob.1l f\)11 n [);uah:ht", llro"n \ ntH-r..lt' , \ 'm,cr"'lll\ 
of Ott.l\\11, Palcoennronmental Arelu: Scicnc:c!i lPARC ), and the \ 'ni,cn.tt\· of An1ona. " 'tll ~ :tr.·hi\C'\1 al th~ 
Wor~d Data Ccotcr for Pnleochmatolog)' U(X"'In pul:lltcJUOCt llu) rapc..-r k~lbC) on mt.lc.km polko , ~C'IJtu."lO 
rclattooshtpS a.t a co~unent:t l scale; the papcr b) hum.1n ct al c-,;;rlor~ llk.ldem P\'llrn- ~Jarruur rdJUt'lfl'htp!<. ,\U 
surfac..-e sample locattons ha\"e bccn 3S:>ignrd a lantl 00\"Cf t)'}X" fn1rn each of se\ tn 13nd cm rr \(hc."nlt'~ h\lffi thr 
IGBP DISCover 1-km global land co,er maps. ant.l ¡xrccnt trcc <.l\C:r ,·a lue (or ne..-dlcka\N .md hnlo1dlc."a\cd 
Lrecs from thc Universlty of M3J)l.:lnd Global Land C'<l\t'r Fat.'J itt) \\'e C\plore the dt!<.ln~uuon of polko 
abundanccs wuhm aod among land co,cr types. and the rt:l:mon\hip bct'lloC!C'O rollen ahundan~c.." and nl'Ctllelc.~vcd 
and broodlca\'ed tree CO\'tt 'alucs Onc COM of c-<panding to 11 conuncntal sca.le is thc mcrc.a'ed tl\011011\1 
imprecision gamcd by incorpor.ning more planl spcctr::> wnhm eaeh gcnus or famtl) 'C! \erthelcs . aet"'Uratc: 
reproducuons of the modcm vegetation usmg annlog anAiyscs and 'ahdauons U.)tng thc le;l\.: -ooc-out approo(h 
demonslr.ltc that tnlcrregtonal diffcren es m nori!lhC and pal)'nological compos111on o,·m-omc thc: lo~~ uf 
mforma1íon associated wtth indt vidual plaJJt taxa 

Colombian vegetation at the La fe Glacial Maximum- a comparison of 
model nn<l pollcn-bnscd biomc reconstructions 

Marchant, R.
1

; Boom, A. 2 ; Behllng, H.'; Hooghlemstra, H.4
; Van Geel , 8 .4

; 

Van der Hammen, T.• & Wllle, M.' 

'Depanmcnt of llotany, Trinity Collcgc Dublin. Dublin 2, llcland 
1

Technischc Univcrsit!ft MUnchen, Dcpanment fitr l>flanzenwisscnschaftcn. Lchrstuhl rur Grunlandlduc Arn 
Hochaogcr 1, D-85350 Freising-Weihcnstcphnn. 

) Cen tre for Tropical Ecology. Fahrc:nhcitstrass. 1. D-28359 Bremeo, Germ.1ny. 
"'10 ED. Facuhy of Scicoce, Univcrsity of Ams tcrdam, Post bus 9.t062. 1 090 GB Arru.h.:rdarn , Thc ethcrlands 

'Fundacion Tropenbos Colombia, Carrc.rJ 2 1 tt 39·35. Santagc de Bogotá, Colomb1a 
r. Univcrsity of Esscn, lnstitutc for Gcography. Univcrsit!íl!istr. 15, 45117 Essco. Germany. 

Colombian vegetation, at thc ccological leve! of thc b•ome, is n .. 'Coostructcd at thc Late Ul:tcwl 
Maximum (LGM) ustng two mcthods. Firstly. biomcs are reconstructed for c.igtn s-.tes usang ¡mllcn data a~signcd a 
priori to plant functi onnl types and biomcs. A rcconstructiou of modcm biomes shows for thc nt3JOnty of thc sucs. 
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pollal dat> IICCUDkly r fltct thc polcUIW ve • C\..., lbou¡;b mu.oh of thc mgmal • t.UlOil ha hcc:n 
ttansli b)' znar~=l¡ocu At 1 • adioc:uboo )< bc!on: prcsent ( AC ~T BP¡. • ~crall> cool and 

y •'UOmD<Dt 1 rrfltctcd bíomc ~ Slgnm<nU of cold mncd f.:n t>. cool ••<"fP<<n fon:ru and cool 
¡r biiJ/51trub ltl<: buer t'Ucodong ro..a altitudes thaD prr<cotly r<eordcd Ori iCITTIUal r ponsc. o( the 
\'cgrut~oo to rmlk' $b.Jft¡ e r 1ataJ lo tangr:s m mo~sturc soun::o and the unporuncc f cc.bphtc control on 
thc vqcu•soa 

'«oodly, bíc.ma at lhe L(,\1 :uc also m oo¡:ucd b) applysng a vegmuoo snodel ¡810\I E-3) ~ 10 
<'PttiltC a e ( ·ol kHI'l t.Jl 200 ppmV and -...11h chm.Jth .. da~ fn>m t\Lclvt" mc:tcorologlcal suuon · th.at cneomp~ n 
ran ol Ct\\troonw:nu ~1th1n C:oktmhla Thc modd u. s.ct to rc...:uu~truct biQITIC) analogous to thosc dt':n\ed from 
thc polkn da"' 1ñe sgoa of ><gcuuun •hao ·e ducum.:ntcd by thc pollen da10 are tr.lrulated 10 the mun 
cnvtwnmmul (OOtrul uf tcrnpcraturc 11Rd mo&1túré to 1ndtcate the degrec of eo\·tronmtntal change necded to 
record th \'~:gctauon t~nrc ck¡nlttd hy thc pollen d.lu At lo\o\tt altJtU<.k.-> 1t i~ appa.rent dut motsture is the 
dornumot eootrol oo dnVJng ;,crcto~uon o.::hangc "ben.:as tcmpc-raturc bccomes more imponant at htghcr allltudc~ 
1 c.:umtnned rC\:omU'U.I.:UOD of buJO\C·kolk \Cgcuuon d)OJ.mit:~ 10 Colombia allov.s an understandmg of the 
ffl\tronmcnwl t'tJf1Uot~ oo lhesc to be lkHiopc:d lh.al dcmon!ttrat~ 1he n«d to in\·o\..e dtUere-nt factors co c:tplain 
thc \C' cl.ttt(Jf1 cb:.an •e r.uhcr than a umfNTll rcdudíon in h:mpcraturc or motMurc:. 

Reconstructing past rangcs "ith fossil and molecular data 

McLachlan, J. S. & Clark. J. S. 

lkpanm<nt of Bsology and l'rogr.sm 10 E.ology. Duke Uni,ersity, Durhnm, NC 27708 USA. 

One of thc most pcrs1stent ideas to ha ve emerged from the ficld of palcoecology is that Lhe ranges of 
tempera te: trec species expandcd rapsdly aftcr thc ln)t Ice Agc. This idea ts thc consensus vicw nrnong synthcses of 
f~~~J pollc:n data at conuncnLal sea les O\'Cr thc coursc of the Holoccne. but u is subjcct to estnblL¡; hed uncenaintics 
1n thc uh1hty of foss il data 10 record the rnnge lnnus of expanding populations. \Ve werc unablc to reconstructthe 
mcKiern rang~ of two specics that are well represcnted in scdimcnts using polleo and macrofossils from scclimcnt 
surface samples. Thc rJngcs of American becch (Fagtu 8ram/ifolia) and ye llow birch (Bemla allt!glrauieriSis) 
c.:onta 111 largc ::ueás whcre th~e spcdcs are present, bul not abundant , and thcse \\ere imposs ible 1.0 sys temaLica lly 
1dcn11fy U\mg polleo and macrofossil data respecuvely. lt is hkely thatthese species and others likc thcm cx.istcd 
at low dtnsiuc m·er extcnsivc arcas in thc past, and such areas \\o"Ou ld not be accur:ucly mapped using fossd data. 

Surveys of cpDNA vanauon may be more scnsitivc to the histoñcal dynamics of small populations. 
Pattern~ of cpDNA varinuon 1n eastem North Amcrica sugges t that lhe fossil based rccons tructions that are thc 
bao, IS for cswnates of rapid postglacial migr.ttion fail to identify northcm populauons of common castcm trce 
spec1cs. Accountmg for thesc cryptic nonhcm populauons reduces estima tes of postglacial migration considcrably. 

Forcst his tory mapped from pollen data by classifica tion of en ti re pollen 
Databascs using a rtificia l neural networks 

Holmqvist, B. H.1 & Bradshaw, R. H. W.2 

'Dcpanmc111 or Gcology Lund Universisy SE-223 62 Lund (Swcden). 
! Geologicnl Survcy of Dcnmark and Grccnland, Copen ha gen (Dcnmark). 

Classification is done by assigning a snmple to a group or a category of simi lar propcrties. The 
cmegorics in thi s ca"e are forest types, which we here describe using the dominan! lree taxa. ll1e maps in the 
figure bclow are constructcd from polleo pcrcentages that wcrc calibratcd or lr.l.ns fonncd in a rder to later be 
111tcrpolntcd ovcr a gnd. For cach grid·cell a prcdictcd polleo composition is calculated and later classi fied by a 
c lass ificntion model. 

1l1e c lass ification model is an anificial ncural network as traincd on an en tire data base of actual pollcn 
ru, cmblage , resu lting in a class ifica tion modcl ablc to class ify palien samples to a forest typc. This classification 

.102 Polen 

Figure. Forest history mapped using fossil pollen data 

European Pollcn Datnb:!se http1/w""'. ngdc nooa gov/pa lco/cpdlcpd_num html 
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