
Ab tra<t \1/P( 

Tbe ICdrmcn tal , mcd oli e e 10 bto,.n. l!lllddy "1! o.:"owooall) moukd and fam!ly 
muu!al O apc<l • ohtl (r gm<DU and macr 1 e pb.nl debo~ cllaru:ten..cd !he ..:dtmcnb from !he sh<lf 

•od ~ The hr""""'FY """ b.l oo l'b and " (\ lllCll>Ur<mcnb and Acceler.uor Ml» 
pa:u (' d.!lll8 or .tlclls iiDd pbnl rm•nns 

J'hc d1 lbuUOII ( Jl()\f In C'IIVIfOtltncnb r.IDJini from C03.il3J "A3l.tr 10 d«p-sea ShO\oi.L"CC regular 

!tolkd by !he dtSI;in e !roo• the horc l'h)lO.:Ia\1> rcpn:""'tcd !he maJO< componen! ID !he total 1'0\1 
'" fi<•~ d hell """gh ·tun In thc fjor.t. . !he ph)UX:Ia...!S \\L-r< dommatcd b) leaf and 
tu ue Uurall r1iti! b~ \olotll·r cncJ cla u of \an:sbk ;Jz.e (up to 400pm m d•anleter)_ Al lhe s.ht'lf 

trou h Jf "''txxi and ch.:m.:oal f.k,mmatc..J thc: ph~todil!lot 3~\.C.'mbb.go. lcaf and membr.anous ussue represented a 
miftor cpmponcnt of thc a'4Cmblotgc and \o\ ere: ~haraclt.:rt'>td b)' small clasts (15-30 pm m dia~ter) . Ph}tocla~L-; 

re r a lO t nlm thc scdJtn&:nt lrom 1hc 'ofth Atl~ntJ~.; dc:ep-V~~J.ter ')tle 
Thc- p.al)nonk-wph il'iembl.t~ frnm thc fjord-, :snd ,helf trough s1te were donunated by dmonagellate 

e t nd acnwr h ~nd hoYtcd a ~umlar d1 tnbuuon panem m the s.ites. ~ pal}nomorph ~semblages from the 
• ICth Atlanru.: tJct.p.,..ua ue con\J ted of a sdc~o.11on of org¡sntc material. \lohich could rc~ult from t:r::msport or 

,piidm!(. UJnofb_Fdl.Jte t:~,u 'Acre lhe dommant component of the total PO.M and reprtsent.ed SS-6Stl of the 
K'rn~la·•L""\ 

l'rutnoph~U: algac occurrcd 10 all 11udy "'"' tS 4% oflhc IO!ali'OM). Accord tng lO TYSON (1995). 
pr.l II\I.Jflh)tc: rC'pl\.~t eme of thc nuJor ph)toplanltun compont:nt in cold v.aters at high lalltudes togethcr with 
d1.atorru ht,wrver, lhC) ~n he abuntl.uu 111 thc "'atcr column but sc:trce m the sechments. In the study si tes, the 
htgh<>l pcr<<n"'g<> of prnstnophytes \\ere rccorded from th< shclf trough ue off West Grcenland and lgah ku 
l·¡urd. Sou!h (,¡cenland 

A~ a r~o.~ult, thc rdauvc ahundance of (,)I'UmJnlfcral hnmgs , dinoflagdlatc cysts. at:ritarchs and Othcr 
mannc alg;Jc 10 thc total POM a~~cmblagc m reascd with the dtstance from thc shore and can lhus be used as n 
prux.y f(>f the di,Ulnc.c: frollllh~ )horc 10 pa~t deposttional en v1 ronments al thc h1gh latitudes. 

TYSCJ~. R V., 1995. Sedimcntary organlc maUcr. Organ.ic f¡•cics and pnlynoracics. Chapman & Hall , London. 
6 15 pp 
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OYNAMIC OF ECOSYSTEMS: PALY OLOGY ANO GENETICS 

Reconstructing the past: the evolving roles of the pollen record 
nnd cxtant and fossil DNA 

Lascoux, M. 

Progmrn in Conservation Riology & Gcnctics, Evolutionary Biology Centre Uppsa la Univcrsi ty, 
Norbyvgen 180 752 36 UI'PSALA. Sweden. 

Data on thc genctic structure of plant populations a t the continental scale h:we accumulated 
drarnatically over the last dccade. Howcvcr, our ability 10 make inferences on the impact of thc last ice age sti ll 
crucinlly dcpcnds on the availabiliry of infom1n11 ve pollcn fossil data. When the pollen record is non-informativc. 
mfercnces on past history are di ffi cuh to draw frorn thc sote genetic data. On thc other hand, when the fossi l 
record is informauvc, ucw approachcs. based on the coalescent proccss, allow the testing of well-dcfined historical 
hypothcsis and the es timation of dcmographic parameters. Examples wi ll be provided. Wc will also discuss the 
prornises and limitations of nncicn t DNA in the rcconstruclion of past hi story. 
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Fo il and genetic data outlin th lat ·Quatt'rna~ hbtor~ of Fa. u m ~u pt 

Magrl, 0 .1 & FOSSILVA Fagus Group.' 

Jll'p.¡rumcnto dt Blolopa \ e'fC . t•nl\ :U 'l.;a ~rl~o'Tl.D·. r k 
F(l SIL\ A ProJa."t Fag10 Group mcmba> ,onmbutlD$ 1 tbr P•r<r t t \h 
BE.AL'UEU. J -L (M,.,tlk, rnn.el. Dll' '\U1l P, 1 H.>u'-'ltn<, ." 
_,ustna). (iÓ\(0RY. D ¡boleo. lo• ta. l.ATAI.ú\1 . \ l tGdow . 1 ' 
p~U.E. L (Z\'Oien. lo\:ti.J3 • PElTf. R IBL•<k•u\. fuo <l. Rl.ll RE. J \ 1 (1\>r, 
(CiuJ·Sapoca. Romama). \A.'\ DER K.'\ -\AP. 11' O Bem. ~"tucrt.nJI, \ . llR ~ \11 

The Eu:ropean vegeLJlu;>n ofth p~cnt lnltT~la(t:ll h ~h:t.r:t .. t lnf ~~ 1 ~~p.rr-.. J J11 ~~ 
(\dlu·a. C'-teodtng from the Cord1llcn C"anubnca to tht- CltJ'3th1Jn, otnJ fmm Stuh t 'Uth~ !\\\ o 

t,1cnsin: geogrnphtcal d1stnbuuoo tS \el) m:c:nt. d.tun_ bJ.J.: to tbt lbt f< \4 ntJllennll. '-\h1k ~ r.:: ttDUt: .. 
presenc:~ of betch dunng the l.Jsl gl3ctahntergl:!!.:lal e~~.": k ln bt- t:-'~C\.1 oal~ an K:!-tn .. ·tC\1 01rtu.:.at 
These obsen·auon umuhte Lhe discll$:)ion on thc ummg and flll_\!,k ol 1M po~tg13~.~,.tJ.,prcaJ ~,.\( f · ~ J"-'f'U t1 
anJ oo the tnfluencc th3t lhe past bttcb dtstribuuoo 11\3.) h3' e had on tb mc.ldcm ~ctl(' du.rJI..'h.n 

For !h31 purpos<. • group of geoeum!S and pal.leobotan"b "L" 10~ \\llhtn th< H R.l. SIL\ -\ pn~n·t 
h3\'t JOIOcd their dTorts m C3JT)1Dg out ne-. an31) and rolkcung unpubh>hcd ;md pu~h hL-.1 ll.lta 11001 
hundrcds of sttes ID Europe Four data- Cb ha.\e beco COOlJlllrd , mdudm~ (., stl f'Oikn nd pl.tnt llU~o'n.)f, ''b f~o:W 
the palaeobotamcat sidc. and chloroplast nnd nucle;u m.1rlcn fC'If the gentl1t: s1d 

Th fos~1l data md1catc: th:n bccch UT\1\ed at muluple !1-IIC' dtmng the 1.1..:1 gb"1.tl pcnod th'"c' r, 
contr.tl) to what ts gencmll) thought. the JT.fugc areJS locate"tt 10 thc ltahan. BJ!l:~n Jod INnan P'-·mn~ul.t> "' h.: 

not sourcc arcas for the postglacial coloni7..J.tton of ntml Europc: h} beet:h In b..:-t. the pattcm .. ,,¡ nug.rau ,., 
mdicate that Fagu.f spread from Slo\'ema and fmm other nunor rcfuge ara~ m mounum n-gtoo~ of ccntnl 
Europc. Bc:ech migrnted a long mountam chains untill·a .l l-)T DP. \\hcn H rtal'hed lhe platn~ ('11 t.""\."'tl ttal·tl\.)nh~·m 

Europe. 
The modcrn gcneuc variabiluy. cvaluatcd b) mean~ of mar~c~ \Hth d1fft~t m~'dc\ of mhc:utanc 1.nd 

mutatton r:nes, processed by vanous. numcrical mcthods. suppons thc gencr-31 p;mem )hown by thc l~l.. .. ;,ll r.bu. and 
m 3 numbcr of cases defines \\1lh bcucr preciston the postglactal mignuon rout~ follov.cd b) bcc ·h 

The mullldiSCtphnnry :malyscs of Eump~n bcech offcr 3 ncw :-.emano for tbc loc.mon ot g.IJt.'t3l 
refugia and the postglaciat routes of coloni1..ation for becch. at more northcm latttudes than rr~\IOU'il) lhought: and 
at the same time open ne:w mc:thodologtcal perspcctl\CS for a ~ttc1 undcrsundmg of 1) l)"JlC" anJ qu:tltt} of h: 11 
and genctic data be:st suited to dctect areas of long-t rm JlCn.l~tencc of dec1duour;; tre 'i, tt) ge<lgmphu:al :md 
b1ological harrh:rs to colonizaúon. iii) rc lnuon bct"'ecn the postglncial rate:, o f spread and thc rrkxkm geneUl" 
structure and paucms of divcrsity. i~ ) 1nnucnce o f refugHI m protecting or m hapmg bu.xlncrstt). v) llll¡'M.)rtJm.:e 
of the Lime fac tor and of climatc changes ovcr muhtple glacta l mtergW'"ial C)dC 10 dctennuung gcncll ' 
divcrgcnce 

The FOSSILVA projcct (dynamic of forest tree biodivcrsity: linking genetic, 
palaeogenetic and plant historicalapproaches) : an overvicw 

de Beaulleu, J. L.' & Fossllva members ' 

'lnsti tut Méditérrauécn d'Ecologie et de Paléoécologt~ Umvcrsité d'Aix-Ma.n.cille 111. 13397. Mnrscdlc cedcx 20. 
Frnnce. 1 Fossi lva mcmbcrs : Ammann B . Anzidei M .. Andrieu V .. Dege01 ., Bcrtcl L. llurban C.. Canu:valc S . 
Chcddadi R .. Chcriscy H., Coldea G , Da vis B .. Deguilloux M.·F . Dubuis J · M • Dumas S . Farc;¡s S . Folhcn M 
Giclly L., GOmOry D .. Guiba l F., Homm B., llueme R ter. Knaap W O. van der. Kubtu A . l..ambcrt E .. Lata lo-. a 
M., Leeuwen J F. N. van, Liepel t S., Litt T., Magri D . Matcus J .. Miquel C.. Mtramont C'., Pantnlcon Cano J , 
Pastorelli R .• Pcrez-Obiol R., Pelil R .. l'opcscu F, Que11os 1' . Rourc olla J. M , adori L., Spcn en C. Tnberlet 
P .. Tanlau 1. . Vcndramin G .• Wicha S., Yll E.· l • Ztegenhagen A. 

Thc first aim of FOSSILVA was the study of past biodJvCDily tn fosstl trce material acro~s a nct\\ OTk 
covcring south-wcstem and centra l Europe : a bc ttcr knowlcdgc of lhe histori cal paramctcrs bch1 nd thc prescnt dny 
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cuy bclp dd\nt: lbc1r oop and affinaue> and thu• "'11 C<>lltnhute ao amprmc lbru 
u:.:::~.~"lbc pr !J<CI aovoh<d f« lbc: fir>l IJm< an cq >l numb<r of part!KrS from '"o communnres 
p \\111 1ng.., atnm archíV<S (bkc scduncnts. peal bogs, bun<d uun and old umllets) and plana 

ru Tbc poccnu•J for abe rta>\<t) and ,aud) of fo:.,il 0:\A m wffen:na tr<c n:marn !u> hccn 
b>equcnl ''" • c-ornpvuon ol mrgnuon ruuU:> mfcm:d frum palaco dau (polkn, plana 

als¡ ""b an1111 pccaf~< c"ll<IIC daLI bllied on bulh fu.Sll >nd modcm 0:\A dau to help under.nand !he 
on¡m <i lhc modcm f•>< únd lh<u ratc of dr lurbonc'C fur llu> LU~ thc >lud) had b<m largclcd on l bmn<d 
numbcr ( 1 f. t ln.'n t~o brood·&ea"rd c.., ff,z~Jif {laru·a betch and Qu~n·uj s~p \\hJte oo~) and four 
corutcr (Aint's r fin. !'mur hnlns. SC<Jt~ r'JOe, P1~ws puUJHa: nunume pme. and Prrea AbrtJ spru e). 
niC'~ h.J-..c n Kl«tt:d a.LUKlÍin@, to lhc f llo\\lhg Cnttna 1/ thetr present d3y genelJC di\·Cr51l)' lnUSl ha ve been 
alr :Ld) at le~ t pJr1l)' urkK'Cd, "!.1 ~oost.-.lent hypothe:~~ on the1r Holocene scumg ha\'e already b«n fonnulated 
th~l n do.J lnlflfO\cmct'l;t ¡nd vothJalluo Thc stratcg} li dc\t!lopc;:d m order to t The prOJe<:l has contnbuted to the 
u'Cp cmcnl cJ thc EuJ-, ,pe n Pt,llcn d.1U.hói.SC and m thc: launduog of a nu.crofosstl database, leadmg to a bettc:r 
liind undmg of thc JMl$11-Ll~a:al m1gr.tt1Clth of the .. clntn! treo from their g.laciill refuges; tbe companson Wllh the 
r•hMCOl!J'•phrcal appiUI<h kd ao con" lc:tll progT<'>> oo abe und<r..aanding of thc11 prescna da y seumg (cf oaher 
prc ·nwu us 10 ttu~ ~-.ton' Thc c::\lracuon of foss1l D:\A from plant matenal appcared e.ttremcly difficuh and 
our ilttcmpt.,; ug,g:r>tlhat thc cunKrVatwn uf I)!"A 1~ \et)' errauc. A fey, posnive rcsuhs illu.>tratc lhe potential and 
the luru t of ah" •PPnJO<h 

Ancicnt D A in pollen-gcnetic analysis in two llolocene pine 
populations from Sweden 

Parduccl , L.1; Suyama, Y.'; Lascoux, M3 & Bennett, K. 0 .1 

' Palacohiology, Dcpartmcna of Elnh S aenccs, Uppsala Univcr..a ly, Villa1•~gen 16, S-752 36, Sweden. 
'ur..duale School of Agncullural Scicncc, Tohoku Umversny, Kawa1abi, Naruko, Mi yagi 989-671 1, Japan 

' Dcpann><."lll of Conservation Brology lnd Gcnclacs (EilC). Uppsa la Univ., Norbyvtlgen 1810. S-752 36. Sweden. 

Recent advanccs m molecular biolog.y o ffcr now excellent tools to obtain Di A inforrnation from well­
pf('\Crvcd fos~tl m:ucrial and lhe discovery th:u ancicnt DNA can be amplified by polymcrnse cham rcaction 
(P('R) ha.s addcd a dm:ct temporal dimension 10 many evoluuonary studics. By using a method wc recently 
developcd for thc analysi ~ of DNA m fo!>~ l l pollen, we exammcd the chloroplast DNA sequence vanaúon among 
fossil po lleo gr.u ns of Scots pme (PIIIU\ l)h·e:,1rü L.) incorporated in a Holocene scdimcnt core collected in 
Ccntrnl Swcden, DNA scquences data obtained from fossil ( 100 and 10,000 cal BP) and modcm samplcs rcvealed 
a numbcr of dtffe.rem haplotypcs and the1r rclationslups werc visualised by a ta ti stical parsimony network 
annlysts Rc~u lt.c. from this study cstablt!.h a first genetic hnk bctwcen modem and fossil DNA samplcs and 
provtdc un1quc gcnctic information useful for understanding the origin and thc evolution of Scots pinc ancient 
populations. 

Postglacial migration and ice age refugia of Picea glauca (white sp ruce) in 
North Amcrica: cvidence from chloroplast DNA 

Anderson , L. L. ; Hu, F. S. & Palge, K. N. 

Program in Ecology and Evo lu tionary Biology, School of ln tcgrative Biology, 
Universi ay of lllinois, Champaign!Urbana (Uniaed Staaes). 

Two long-standing hypothcses exist conceming the ice-agc refugia and postglncial migration of whire 
spruce in North America . The first propases that rcfugc populations wcre reslricted to arcas south of rhe 
Laurcntidc ice sheet and that whi te spruce prcad cxtrcmely fast nonhwestward following the end of the last 
glac iation. The second propases that addi tional refugta existcd in unglaciated areas of Bcringia and Canada during 
the last glacial maxi mum and tlmt the pos tglacin l sprcad rates were much slower. Wc are using a suite of 
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dabopbJ,I mar m from mo.lrn1 popo a llld 

polbc: 
AOPl) ce> a mod<m aoliar :wmpk of"' a 

rcpcn Wlllun abe chi<Yapla'' groom< 0:\-\ ang 
bllplocYI>c' 1<nl of ah= trapk-.)f<S an: "''In 1<-.l a 1 r< 
~lhU. anJ tuu~ a .tg:fllfi~antl) nonratKklOl ~tgr.tpbJ .... Ji. tnbutJ('G Th-. 
'i'lth thc panem c:'pcct.c:d from 3 tng~ nonh~n:t\\.mllUigrJtxlft "J'tm, oo:r cb. ,u 
"'fug••· A.W.tiooal >=~phng of modcm '>mpl , •nd chlorc,> 1 O A llD.lh " 
\otdtmmtS should su~unU3t.c: the e:ustence anJ k ~.mon ol n.·tugul J'("i:'ubu , 

Migra don routes and refugia of Podocarpw in Brazil during th Late Quuternar) : 
m preliminU<) N! ults 

Ledru, M. P.'; Salatlno, M. l. F.'; Ceccantln l, G.' , Salallno, A.' & Witovlsk, L G.' 

1 IR D. l'R 055. 32 l\ Henn \ 'aragnll O >1 41 Bond) cnl<\ Fran<<. anJ !RO C'E\1 t·m' 
Monapclhcr 2 CP 61, Place E u gen< BlLJtllon "\.IQ<l. \tonapclhet ,l'\k, fT:m,c 

2 Um,ers1dadc de Jo PJulo In ·ututo d~ Bh:X:t¿ncaJs., rua d\1 \1at.lo. SJo I'Juk) SP OIU.Il 

Podorarpus .\t>lowil K and Pc~cJ{·arpu.\ lam.bt'nii }\ (P00~1C3rfl;1C JC) reprc~ent ~~'-' N-3tthan ndcnth.. 
~pt.--cies of this southe.rn hemisphere comfer Tht") cx.•t.•ut to1h) in -.oothcm llr.ull . "' \l.hJc,rrcad p<...,ulau~~m. 

associatcd with Araucaria rmglt\tifolia r.un forcst and m northt•.l..,tcm and centrnl 8r:11Jl a~o h.lt"liiJH'C''I.!nuc."\1 
populnuons. S)·~tcmat i c separ:ues these two spectes on thc ba~l' on tobar morphology maml~. ltlll!!J~u.k \C'I"'.U' 

~hon/na.rrow . However. we observed frequcntl) thc prcsence of thC\C t\1.·1) typo. of lt:-3\1:~ un the ~n'k..~ trtt Jnd 
therefore wc dccided to collcc t and analy~e both ~pecie-10 wuhout dtscnmmauon Al~o \l.htn w rrltt to tx'llcn 
daLa. dctcrnunauon stops at a gcn!Us le-vel.~ thcn we wlll ~peal.. of Podorarpul n·n..stH larso Ptxlt>f·nrpu\ pn,\cd l<l 
be ablc to rcspond rapidly to abrupc chm.1tic changc dunng thc deglactatton and e'p.andc:d wadel) from ~u~ "herc 
1t occurs as refugia todny; also it proved to dtsappcar from our polleo rcrords dunng tht la\t ~lactal 11\J\IIllum 
from areas whcrc it is widespread today In ordcr to elucidatc thc bte>gt'Opnphu: h1SI01) of Pa·dt/lf'D'1'1H 
populauons in thc lrOpical lowlands of South America \\C carriL"ll out a ph) logencuc :mlll)~i of chloropiJs.t D!\A 
from 26 popu i:J.tions dtstnbu tcd bctwc-cn 3o·s lawude and thc equator. from sea le\ el to 1800 m clc\atton Thts 
molecular approach should provide ncw msights 11110 the location of atlantic ram fore~t rcfug1a nnd routc~ of 
ffilgration during the cltmatic oscillntion of the Quntcmaf) Thts npproach IS al~o tmporunt to con:.(n"oiUOn coffon~ 

by providang too! for measuring and mannging gcncuc dhersny m trop1cal for ts and for 111\l'"SIIpaung thc 
processcs that inOuence 11. 

Out of refugia: mapping the invasion routes of trec · using molccul.ar markers 

Petlt, R. J.' & Vendramln, G. G.' 

1 UMR Biodiversiay, Genes and Ecosysaems, INRA 33612 Ce taS (Fmncc). 
2 C R. Plant Gcnetics lnstitutc, 50019 Fircn1.c (ltaly). 

l1t combination with fossils, ntolccular markcrs can a llow fine rcconstruction of pa~t trcc rcfug1A nnd 
subscqucnt cxpansion routcs . Markcrs may be cspectally usefulto rcconstruct movcments in specics that zmgratt-d 
fast along a broad front , \Vhich corresponds preciscly to thc case whcn foss1l~ will pro,idc httlc rcsoluuon Bc)"ond 
the fascination of reconstruct ing exact movcments of past Lrec populattons, the knowlcdge of the spa t1 o- tempornl 
dynamics of fores t trces could tcll us a great deal abou t past cnvironments and clima te. 

Such reconstructions may at firs t secm particularly e:.1sy: A givcn molecular vari:tn t is mappcd "lllun 
thc spccics range and a comparis n i rnadc wi th maps of pollcn or othcr fosstls. Foss il data provide the starung 
point(s) of thc expansion and hcncc the dircction of colonisauon (gencra lly nonhwards in thc Nonhcm 
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pbc:n:, "01Uds llllh< Swlbem ll<mnpbm: In 1.1<:1. c>=tll> ue> n:quc 1 cmful c'WtllDMIOD o1· !he 
1ad rmay dtfflrll:lln <¡01 1) """' 

tbc ~Liy cllhc r tru<U "'U d<pcnd on tbc samphng tDI<D>II) and !he pr<Sen e of 
an lht antcr tag rcpoa lxlwet:n rt:tugg and cunmt dlj tnbuuon 01 u-ees One nu) h:l\e to 

ttuc1 &oru oo routn \1.1lb an 1n«mpkt~ p11.:ture 
Second, l¡>pf0Jifl31c r 1 .úl3 ma) he bmoted or romplcl<ly l¡¡dOJDF ras 10 IDS<CI·polhnalcd 13Jta) oran 

ndq>cndcnl tonfinn;oU()fl of lbc ros 11 d.lta m.J) be dc:>U'3blc. In pnnCipk. ,¡ uftictenl mulaiiOO ha\c OCCurred 
·1unn tbc n¡ht umc bp~. a ph)lOFcnctl~.: ana l) u oJ rangc: e~ pan ·1on 1s pcK 1ble. a ii0\\1ng the stepwi:ioe 
ttknufi uon of rnot't anJ u101c de-n~ populatJon and hen'e the 1dennficnuon of the pol.arity of lhe movements 
lhw.c\""C"t th rcqu t lu~h tnuli&ht)ft rates mr-c colocus:moo o,~,-as general! y a rap1d e\ent. Although rruuernally­
tnbaittd rll.lrL.ct lnJ)I ;cm d pnorr h.lc-all) s.uutd to ra:on'itruCt cokmisauan routes. sinc:e Lhey l ecp a record of 
1hc rr.•~•cmc"TU thtough :s.«tJc. un¡,;, 1rhcatcd ~ pollt:n rene flov.. they evoh.-e at a r(.'duccd pace, so such an 

1) " " rarrly pos>tbk 
"fñud, eve:n tf the rcJucN C\olutiooa.t) ratc of c:hloropla!!.t or llll locbondnal Dj A ha"'c beco known for 

tome t:mc.. u sccm-s tlur tht tu.!i hcen frc.qur:ntl)' ovalool!!d. resulting_ 10 lhc fa ulty atltlbullon of colonisauon 
rnuto tu th pMtglac1al ¡xnnd.:. m oal.s and 111 bt.~ch 1t nov. appears that nt.'lD) ph)logeogr.tphtc ana lyses re\ eal 
ut\tcad '"'a ons predlung tJ\c L.1'1t Glat:ial \1 a,unurn 

Othcr putcnual (lltf.alb 111dudc .)Hnph uc a'i.sumpuon (t) of northv."3rd movcmen1. ( ii ) of sy~tematic 

dcc.:rc-J\C t>f thvcnuy durmg tma~ton, ~d (lltJ uf tht role of b31Tlers played by mountainous :u"eas They v. tll be 
tiiU\fJ.Jtcd \\otlh Cil'>t' \tUdJ(•s O"cr rcliancc oo common t'pecutions such as nonhward mo,·ements in the Nonhcm 
Jf rnu~phcrc woold bavc tM.:en mt~ilc.uli ng for mU6t tcmpc::ratc: trec taxa in Europe d uc to extensivc westwa rd 
ITlll\'enlt"nl.\ 'Ole fac:t tb.at fCDcllc dP•chll) ~~ muc.:h '-"CII prc~en-cd than conunonly C'<pccted dunng colonisalion 
ha a lrcJdy bc.t'fl c.lJ,CU\')t"d (C' g Pcut tt al 2001) and t.:ould indccd rcsu h m Lhe mtsmtcrpretation o f gcuetic data. 
Anotht.:r s~.cnano, \\-hich 1 not oh~oay) borne out. 1 thc role of poten ti al barricrs pl3) ed by mo un tain rangcs. In 
fact.llr~ndmg on the :.pccits. mounta ins m:ty ha ve pht) ed just the oppo~ ite ro le, that of pre ferred corridors , nlong 
v. uh l:t rpc river~ or coas.ta l hab ítau. now lymg under thc S~ 

A' thcse ll nutatmns gct beltt.:r apprcciated and n•construclions improve. it is becoming increa.singly 
clcar that the dsma tt prcv;ulmg at the u me of colonisa.uon and the nature of thc recip ien t communi ty can no 
lon g~.-r be ignorcd SuL:.h improved rccou~trucuom o r colonb atíon rou tc.s should now a llow thc tcs ting of conccpts 
uf I DV~ton theory, rcsu lting 10 an tmprovcd und er~ tan d i ng of pa~t na tu ral invasions and bcttcr comparisons with 
human· IOduced ones 

t>FITf R J . ll iAWZYT. R . BREWER. S , CII EDDADI, R. & COMPS. B. 2001. From spaual pattcms of 
gcncuc di '-'C~ity to postglacial mtgra lion procC!t!-.es 10 forcst trces. In: Silvenown, J. and Antonovícs. J. 
(éds) lnt l>graling « ology and evolution in a spatial cootcxL Oxford . Blackwcll Science. pp. 295·3 18 . 

Pollen as main agcnt of gene flow in wind-pollinated trees 

Llepelt, S. & Zlegenhagen, B. 

Phil 1 pps~U ni vcrsit y or Marburg, Bio logy Depanmcnt, Conscrvation Biology Division, 
Karl-von-Frisch·Sir., 35032 Marburg (Germany). 

Molecular markers are usefu l tools to study the spati al di stri bution o f genetic vari a tion. ·n1c resulting 
paucms are uscd Lo rccons truct pas t proccsscs such as migrat ion and gene flow. Genetic markers from thc 
organelle DNA can be cspccia ll y suited to rcconstruct thcse proccsscs, s ínce thcy are un iparentally inherited in 
many spccies. Thc com rers o f thc Pinareae family are a special case , since thcir organc llc gcnomes exhi bit 
contrasting modes of uni parental mheritancc , i.c. mitochondrial DNA is inherited ma terna l! y and chloroplas t DNA 
is inhcritcd palenmlly. 

1lte coni fc r Abies alba (Mili.) was uscd as a model spccies to analyze the ma terna l as we ll as the 
pa ternal aspect of range·widc d istribution of genetic d iversity (LIEPELT et al. 2002). Two D 'A markers wi th 
contíJSting modes of inhcri tancc wcre applicd to 100 populations covering the en ti re d istribution range of A. alba. 
111c markcrs exhibi ted each two highly conscrvcd allcles bascd on an insertion/de let ion of 80 bp in the fourth 
intron or thc mitochondrial nad5 gene and on a synonymous substitution in lhe chloroplast p.\·bC gene. 'Jllc 
populations aud a ll cle frequencies o f both markers wcrc mappcd geographically and c lines wcre calculatcd. 1ñe 
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hka1 dl>tnbauon W m.1tnnall>. anhmttd rm :-bcGdrW , 
rdug1J. ~ nu.tmul linea~ rt<Okxu~ tbe r.m e r 

J%kl twnM alkk ír<qu.rn<) choc 
In con~n>l. mo<t of 1hc popubll<•h """' rru cd f¡y tbc 1 

aoal} :~ol contirmed a Mgmticant Jnd ran~ ·V.ldr: t&_)\·"'- :-t :iin of a k -..: ., ttw" 
()ur n,:\Uib .)tT("Jn!)~ soggest th.tt an C\(h.u\~c f p:1l<"ll~ lnh."'C1D3fk"'ll l:dv."«"'JI kJ¡¡;:~ .S 

1 ntm,fRS~Ion occurcd in tht prncnt mtcrgl.tnal l>ut hJ bí( bt't:.) lntt d\at 
prt'f"""d., a moJel far "iod-poltin>lcd 1rtt< ID ~1 

In 3 second stuJ). Ct..){)trasung aglnel~ D\ A m.u· tf\ '1'-ett 21pphn.l 10 ... u~ K ti 

gC'Ilc: flo" among e1ght !\tedacrranun -\¡,ln :;~1 ~ mah:m.al ltnC'.tz: lgltD ~'hib N a .. :p 
~tioo \loh1k: the:tr 1> e,i.JOict' that paternal hno_ . J~ turr.J l.mo.lcl matcm.al hn .t anJ lhc a! l a.lniJCl 

,pectes 1lu; 1c:d to !he hyp<llh<'t> thal ~ lediiCIT.ID<.'lD oin .Jure a !!<D< povl111.l1 " m.IUIUlned ~) ('ltkn mcdt>l<" 
ccnt flov. 
ÍJEPELT. • .. BIALQZ)T. R & ZJEGE.'HAGE:-. . B ~00~ \\ mdd~>p<N'\l p.>llen mNI>I< 1" ,~.,._ 

no" nmoog rcfugta Proc..,.¡inj!, or lb ~ntional \ adom) or Scirn<e>. e- \ QQ 14:'10 14 <M 

lmpact of the last glacial period em ironment on tbe genelic dh ersit) of Pinu 

Cheddad l, R.'; Vendramln, G.'; Llll, T.' & Dubols, J . M.' 

1 l'n l\ ersitl! Montpellier n. lnSiltUI des Sctcn de I'P\Ctluuon. l \1N. 5554. J40Q5 \lontpelhn, rnn~.:c 
~ lstitulO d 1 Gcnctica Veget..1.le. Vi a ~1adonna J c l Plano. bJifil~IO O. 50019 Se~tn F1orc.nuno. f ¡n.•nJt. lt.tl) 

1 Un1vt.nit) of Bonn, lnstuute of Palcontolog)'. :'\ u"-'311« . 1) •. 1\~ 115 Bonn. tiennan~ 

During 1hc last glacial period the: tcmpcra tc Europcan trtt ~pt.""Ctc:s \loe.re con) tr.u nn..i unde:r o;cu·r 
chrnauc conduton ~ to su rvive in a. few rt'.!-t tncted rcfug1a l'nhl c dccuJuous t..n:t"S, mnn) '-'llntre~ !lucha pmc, ltu) 

stnnd very low winter temperature nnd IO\Io annu.1l prct:lplln tton and therefort thc) m.a~ ha\t' had ll'k.ur potl'ntt al 
refugaa l arcas dunng the las t glacia l period. C'ombmcd palcocnvtronmrmal and gencuc MUdlr~ h.l\r shfm.n th.u 
thc locauon o r th~ glacial re fugia and thc p<hl·gl.acia l migrotional pa1hs to ken hy m.1n)' Eur<tpt.an tcm{l("r.ll(" 
spt.-cics . ho.ve plnycd a maJOr role 10 shapmg thctr mode:m d LS tribuuons of geneuc di ,er>t l) (Pt"Ut et .11, 2003). 
Itere we dtscuss the case of pmc. a comrcr spcc tcs. 11tc mockm dt~t.ribution rangr of pme sho"'"' th.at 1b c lt mlhC 
ampi.Hudc tn temlS of annua1 prectpitauon and wmter tcmpcr.lture 1 ~ bctwccn .$00 and 900 mrnlyear, and 1 R' C. to 
+2°C. respecuve ly. The European Po llcn Database gathers a network of fossil rollen data, whu:h allowc:tl ~ to 
recons truct the clima te of the last glacial penad Qu:uwficd chnunic p. ramcten fo1 thc pc.nod \pnutu ng thc 1a~ t 
glacial show that severa! areas in E.urope may hnve playcd the role of refug1a w- hcre pme ¡x1pulauoo\ had ~(une 
chance o f surviva l. 

A gcnc tic survcy at the Europcan sea le. using mitochondria l DNA. dep1cts Lhrec d tffer nt hap lotypcs 
for P111us sy lvcstns T"'o di su nc t ones rcstric tcd scpamtcl) to the nonhcm ll>en an pcmns ula and thc 1\lpme rcgmn 
and the third dominatcs mos t of th e remaining dtstnbution rnngc of pinc 1n Europc. 

Scvcra l pa leobota nica l s tudies in Europe show that pmc is frequcnt among thc pione:t."r tret." ~ IH: ie\ 
rccorded in Lhe fossil pa li en and plant rcmai ns an alyses. Such an carl y spread thrnughoUl Eum pe :11 the end of thc 
las t glac ial peri od rnay be cxplaincd by thc prcscnce or a good number or scattcrcd refugia. The prcscnt study 
combining pa lcocnvironrncntal and genctic data tcnd to índicatc that the today t.lom.inant pine: hap lotypc ha 
persistcd tn severa! and scparatc re fugia mos t probably without muHUtng during Lhc laM glacial pc1iod and th:lt thc 
high mi grat.i onal ra te o f Lhe spectcs from thc numcrous scancrcd refugia may expla1n 1t~ ' " dcsprl'ad and 
dominance throughout Europe. 

PETIT, R., et al. 2003 . Glacia l re fu gia: hotspots but not mclting pots of gcnetic di vcn, lly. SciC.IH'<' 100 1563 
1565 . 
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