
Cltbcf probkms 3JC n«.ltd itb o.c:le<UOO> and oador)· ac ·umul..uon of paJynomor¡>h duc to theu 
daflc:r=l rct.lilm(: lO tbe cha1 al and mc:dwucaJ tU JUt) Pfl-".CS lt u dtfficull 10 sa~. \l,hetber thc­
IICCIImulatwn ni lhc mdim!IW ckm<n ., <'&uscd by e.:olo¡tu:al chan<l<r of th< bn<h<."3p< oc b) special 
ooodJu nng lbt ICdimtntAtJOD In lhc Cit\O fr m thc '\1cr.tVLUl Kan:l then: a.re lnOVt.TI tlphocmos.t."S \\1lh 
p«nJlon¡ mal! polkn of .\SI<rolucac e~ Ttlw, and smooth JTUioktt JlO'b of Pol),odiac<>< 

lbe llllpp<lf11DI pwftk cuctl) ar•~call} and palronlologJ<;:oll) data! ,..,. Sludted tn lh< mcomong 
pnn ol thc: hui na Ca\ e (\1orcr\ Jan ir\ar l ) Tbc d1men~ \\ac dated from tbc cndmg pba.sc of lhc Saak Gl.acJa.l to 
early l l ·r~xcnc SVOilOilOVÁ (19 . 19'12) palynologicall) clabanl.:d the uppcr pan oftht profile. liH: lo"er 
part c•f liH: upponmg prulil< ""' <ludted b) DOI.AKO\'A (2002) Pal)nu,pecua from the kOinQ ca> e ma) be 

ulotd tor thc: t:ompJrl';(lf1 Wllh thc une~ frum smne othcr Q\b 
"lllc l..l'Mcr \11<xcnc up to Lower Da<kntan scdimenb were fouod m lhc l..aJSttc cav1Ues Ln thc qu.anies 

\-1c1lrá i \.tor;s\lan Karst) o1nd Jfr.uucc (Hr.an11..:c Ka~t)- The typical thermophtle elt!mcnlS such as Sapotaceae. 
f,g,.IJ~¡ucJw, Pfat)ftJf)'fl v.cr-c ~ncd Thc polleo and sporb v.c:re accompamct.l by amount or the rrorinc 
l)morbgellata Rcrno\cd CrcGU.:colb pal)nomorph wcrc obo;ef\ed - m onc case C\en m polleo conglorncrate 
« \;(Jtlrupolte:'ll llran1cc J Thc: e:o~:htcncc: of lhc '\eogcnc sed unen u proved thnt mimmally :1 part of the Mora vino 
~f\tJC.: ilfc..n. t!'t ol the prc-QuJtC"t'nary ong_1n 

('knowlcdgement: Thl\ !>tudy wa.<1 supported b) Grant A~ency of Lhe Czech Rcpubhc. Gmnt 205/0.Wl 021 

DOI.ÁKOV Á 'J 2002. P.tlynolo~ical >tudtes of the scdtments trom the So~u ' ka pan of thc Sloup-Sosuvka cave 
nnd l'rom th~ tov.cr pan ufthe supponm~ profilc m thc KUina ca' e (Moranan Karst) Acta Mus. Mora viac. 

Sct gcol, LXXXV II. 275·288. 
~VOilOI)()VÁ 11 1988 l'ollenanal>llschc Untcrsuchung dc:s Schtchtkomplexcs 6- 1 vor der Kulna- Hóhlc . In: 

VALOCH K Dte 1 rforschungdcr Külna lltJhlc 1961-1976 Anthropos, Bancl24 (N.S. 16). 205-210, Bmo. 
SVOBODOV Á 11 1992 PalaeobotJnical cvidencc on thc Late Glacia lan the Mor.wian Ka~t. In: EDER· KOVAR J 

{et.l.): Palaeovegct.auonal Ocvclopment in Europe and Regions re1evant to as Palcoflorislic Evolution .. 
l,.oceedings of the Pan~ Europl!an Palacob01:1nical Confcrcncc Y ten na, 19·23 Scptcmbcr 1991 , Museum of 

NaiUrJI ll1story Vicnna. 

Session h7 

ON-POLLEN PALYNOMORPHS FROM FRESH-WATER SEDIMENTS, 
PEAT DEPOSITS AND ARCHAEOLOGICAL SITES 

Exploring the ancient occupation of a si te al high altitude (Lake Lauzon, Drome, 
Francc) : comparison bctwecn pollen and non pollen palynomorphs indications 

Argant, J.' & López-Sáez J. A.' 

1 UMR 6636, lnsti tut Dolomieu, 1 S ruc Mauricc Gignoux, 3803 1 Grcnoblc, France. 
2 Labomtori o de Arqucobotfínicn , Departamento de Prehistoria. Instituto de Historia , CS IC, 

Duque de Mcdinaceli , 6 , 280 14 Madrid, Spain. 

Ncx t to Lus- la -Croix~Haute (Dr6me, Francc). Lake Lauzon is located in a sma ll basin 1980 m above 
sea leve!, 500 m abovc the actua l Limberlinc, in the midd le of typical subalp ine gmsslands , under c li ffs and masses 
of fa llen rocks which ovcr look Lhc Jr~rja tte vaUcy to Lhe south. A drilling for samplcs in the wetl and arca borde ring 
the lake has madc il possible to obla in a core of clayey fine sedi mcnts wi t.h a high orga nic matter content, in which 
pollen as wc ll as many micro-organisms had been pan icu larl y wc ll preserved. 

llte palien ana lysis and thc non polleo palynomorphs ana lys is both cover a pcri od from 7 145±75 BP to 
subpresen t time. Thc pollen analysis revcals the prcsencc of a flourishing fo rcsl vege tation domi nated by Abies, 
and thc firs t signs of human aclivity near the lakc and its nearby basins (Tri~vcs. Jarjaue) in the atlantic period. 
·m ese signs beca me more pronounced du ring the Subboreal period from 4700 BP on, wi th a clear prescnce of cerc:~ls. 
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!'ion-polleo microro il ns indicators ofchangt' in E't'rgbdes 

Chmura, G. L ' & Stone, P. A.' 

1 Departm<nl of Gcom h (.\; (' r .. P ) · cntrt aor Clmute .mt.1 Gklb.:tl C"h.tng R ~n.-ht \1dltll \ 11 \.n-...ll\ 
_ 05 Sheroroole t \\ . Momre>l. Q(' H3..\ ~kt¡ (C>n>dal · · ' 
South Carohn> D<pt Health and En' trnom<nul C'ootn11. C'olumbt.l • (: :9:01\l .~ 

The Florida Evergl3des 1 tbe largest • b 
compnscs man) ktnlh of CCG:l\-stems includtn . ~malmn~ su ·Lrnpu.~l V.lhkmL~ lO the L·nu~,.'\.1 bto lt 
"sawgmss·· (Cfadiwn) marshes. slou hs an 3 g rn:mgnHe '!>"lntp::. m COO'!>UI ~g.lon .... n\Cf), 1Jl.6. opcn Jl'<)QJ . 
tslands are tsolated areas of ,~-ood)g. ,. ~C'I311:atl~ sy~tem v.herc .V\mp~l.lt'O h tmporunl), and U« t\Llnili. Trr:c 
domtn:l led ~h Dunng th( )l}.)t ccntury o\·ert h~ :~;~!th~b:.} tlt\J.to..l :ttlt)\(' lh ~urroundm~ ~amltllHJ~ 
development and hydrological ch.10S::CS h3\t' :JI!crt'd ~~ e Hrglad~ b«n lost lO agn<.~uhural or m.td~llLll 
undcrway. but thcr~ is sttll much iO be 1 ed bo e rematntnp. )-st«."m L1rgc :.~.~.all· I"C'\lornuon etf~vb . .te(' 

ccosystcms respond to changes m tire and h~~l a lut r«L'nt changl'S tn thc EH·rgbdc'i. Jnd hu" dtfT~nl 
thetr cvolution. Pa leoccologicnl sludJe.s ar" ~· ogt~a rcgJmes In panu.:ular. httl~ IS known ahout tr« hLln~,h. or 

J>ollcn, plam sporcs and oth~ m:~~~:tl~c~:,~o hdp IDCl"C:bC ou~ l..no\\ laigc 
islands of the Evcrgladcs Nauonal Park Pal .· been cx.JmJned m cures from thl't'C dtffe~nt fTC"e 
sporcs Microfossi ls wcrc thcn asscssed ·ror ~:;~~r;:ct~n~ d~erc daff~~UJ ted on thl' bast~ of pollt·n nnd pl3nt 
island deposus ovcrl ay sedimc:nts o riginaung tn saw'!rass ~:rs•~al~ o \crglades ['CQS.)~Iems In two cot~s tree 
and Zygncmataceae) occurrcd in all lhree ccosyste - th t d /ud slough Alg:ll fonlb (pnmnnly Btll0-onwru.\ 
wcrc general! y rcstrictcd lo tree islands. So~ te..~:~~ a:~~ac ':~:' avaluc. Fungnl ::.por~ and lt:~tntc anlOChJt' 
charcoo.l fragmems. thus thcy ''ithslood the HP d . 1 1 . ggluttnntc fom~ \Hih tcsb compn~ed of 

Tlle byaline shcaths of Gfoeolrichia uas~lllfl pa yno ogtca l processi?g.. 
Lree island deposi ts, bul also in other deposits ~·hcrero¡e~~fixmg cyanobactcn n) \\ ere prcscnt an lowcr potttons of 
rarc in oldc.r Evcrgladc:s deposns). In thc Evergladcs tt r: ta o~ Po.1c~ac pollc~ appcn~ (both la"ta an: rclalt\'cly 
nulrient cnrichmcnl from agricuhur.al run -off ·nl th r ccnt ramauc e'tpansaon of nphn hns beco ímnbulcd lo 
in nutrient rcgimc prior lo Europea.n cxpansi~n in~~·Fio~,~~~occurren ce: of Glot:omrlun \\11h Typha sugges ls shtfls 

Environmental ~nd paleol~ological cvolution since 3500 bp in thc Maya lowlands. 
Mulhproxy analysts of the Laguna Tuspan (Peten, Guatemala) 

Galop, D. '; Lopez-Saez, J . A. '; Métallié, J . P.'; Monna, F.'; Vannlere B '· 
Bossuet, G. 1

; Arnauld1 c.5 & BreuiJ 1 v.o ' · ' 
1 
Labora toire de Chrono-Ecologic, CNHS·Univ de Franchc·Comté Des F 

21 ... 1.!'<'ratorio de Arqueobotanica. CSIC, Madrid. Sp,nin an~on, rance 

, GEODE, UM R 5602 C ' RS, Tou louse, Francc. 
, Arch~~logJC. Cu ll ur~s e1 Socié1és , UMR 5594 CNRS, Dijon. Prancc. 

Laboratmrc Arc¿H~Oiogu! des Amdriques. UM R 8096 CNRS, Paris. Fnmcc. 
CEMCA, Guatemala ciudad. Gua tcm;Jia . 
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Al»lran XIIP 

A l>~m ICduntnW} cote from !be Wgun:1 Tuspan ~!'cien, Gua!mubl pr \ldCS 1 1500 )T BP record of 
dtt.ulcd human-cn'li ruruncn' ntaaetJoa.s in M.l):.l ~bn.ck \1ulu-pmxiC'S arutl~.,~~ mdudmg polkn. noo pollen 
pol}"110010rph5 l•lpe. fung¡). 1 pvuda. !JU.><hcnu'try JDd ma¡¡nruc suscq>llbthry ""' p<rformed on th< 
"m< cor< ChrOOlrlJooy li>d • ·•-dcplh rcbtl-lup bucd oo ~ A~! S ''C datlng of ch•rooaland lmNnal matmal 

u J te' tue,b IO:Suntnl ... uon r.tl .&nd pt Htld a rdtable ~hronotc.~ f ~royan acti\-IUes us good ag:reement \ltllh 
loc-•1 arch>coloEJ<al <h"' 

1l1e fu~t pal)llologiL--al C\'ldcnccs of \ 1a)-:t dr turha.n'-·o and culu,auoo rZca) art reg.btaed 111 thc basal 
p:m ol lhc' U•c L 500 BP lmr-1ftiint hurrwl·IUduccd liefClrc:.,t.auoo -suggated by the decrea..se m the pollen of 
Irte\ and by regular txL urcn~.:cs o( dt ILirhance u u (A;,.tcraccac and AntbroJÜHype) bc-ga.n around 1000 cal. BC 
dunng Pr ( Llu1c pmod ScHnl p~~ of cuiU\.iUC'D a.rc idenufítd b(tv.tc:n tlus penad and tbe tnd of Classic 
p<nod 'i<dnncnu, non p<>ll<n palynomorph.> and magncll< us<:eptl~oht)' hov. sool ero ron dunog each phascs of 
IOttn''"'C' land·u e ~nw: rc'lum of forc~ thó:i l folk)w.) thc: dtsappearancc of Zea ::~.nd dismrbance taxa can he related 
lo lhc Cb st Ma)a (•ollap'te: ~.(JO() calAD 

U&ing po llcn and pa l) nomorphs to distinguish between four diiTerent gra land land 
ll!>C types in the salt marshes and d ikeland of the upper Bay of Fuody, Canada 

Graf, M. T. & Chmura, G. L. 

llcparuncnl ofGeography and Centre for Cli mate and Global Change Rescarch, McGi ll Universi ry. 805 
Shtrbrooke Sr W . Montrca l. Quebec. (Canada) HJA 2K6 

Thc Ray uf r undy is a h1ghly scdmtentary macr01idal basan extending nonheastward from the Gulf of 
MJ II1~ lt 11.1 boundcd to Lhe nort.lw. c.)t by New Orunswick :md to thc southcast by Nova ScOLi a. The tidal range in 
the ( umbcrland Uasm at the head of the Bay of Fundy semi·dmrnally fluctuates up to 16 m. Extensive sa lt 
m:t r'i hes bordcr the Cumbcrland Rasm but the majonty have been diked for agricultura! purposcs. Palynomorphs 
from four dl ffcrcnt grass land land use typcs werc anaJysed to determine if the la.nd uses could be distinguished 
ba'ied on thc1r m'crofoss 11 asscmblag~. TI1c four land uses werc sa lt marsh, c;¡ttlc grazcd or manu.red dike land, 
unmanured hayed d1 ke land. and fa llow dtkeland Conveo tional pollen coun lS from thc modcm soi l samplcs were 
.s uffi cicnt to distinguish bctwccn salt marshes, fallow dikcla.nds and fa rmed dikel:mds; however. pa lien signaru res 
werc not ~ uffic i cnlly d1stmct to d1 ffercnu:uc bctwccn grazcd and haycd agricultura! land uses. Sa lt marsh soils 
were dl5t ingui \ hed from d1kcland .soíls by their proportJ ons of loca lly produced polleo. such as Plantago .lp . and 
Pmamogt'toll typc (from Triglndwz), but more so by arboreal po llen t.hat is largely tidally impon ed. Fallow 
dtke land solls wcrc cnnchcd in shrub and Astcraceac TubuliOoreae- type poll cn while fa rmed dikeland soils werc 
cnnchcd in Poaccae, Fabnceac and Astczaccac LtguliOorcae- typc pollen In ordcr to differentiatc bctween 
gnw .:d/m¡tnurcd and hayecVunman ured land uses, severa! types of coprophilous fungal spores were countcd in a 
bUbsct of samplcs from cach land use lype and statistically analysed. The fungal spores idcntified included 
Pndm pom -typc. SordaritH ypc, Triptero.sportH ypc. and Cercophora -type . Fungal spore counts in farmed 
dike land samplcs with regular catt lc grazing or manure appl ication were signíficanLiy higher Lhan Lhosc from thc 
haycd d.ikc lunds, as wc ll as thosc from thc sah marshes and fa llow dikelands. 1llis combi ncd pollcn and 
coprophtlous fun gal spore approach a llows for a more dctai lcd in tcrprctation of land uses and may be very useful 
for historical land use reconstruction. 

Extrafossils as palynological tool fo r the reconstruction of long-termA Jpine vegetation 
change dueto Holocene soow avalanches in Tyrol (A ustria) 

Haas, J . N. ' ; Walde, C.1
; Wild, V.1

; Pindur, P.2 ; Nlcolussl, K.3¡ Saller, R.4 ; Zwerger, P." & Luzlan , R.4 
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1 Depanmcnt of Botan y, University of lnnsbruck , AusLria. 
- Auslrian Acadcmy of Sciences, Vicnna. Austria . 

1 lnstitute of High Mountain Rcscarch. Univcrs ity of lnnsbruck, Austria . 

Polen 

Torr<et Re 
f<>: Fornl.. 

Sn .lDJ ICC .l V3.bnc:ht:,. t-; OC::' lO tbr ~~ 
Ho.lt:xcoc h.h1""11 d lfe\:1 e brt-"C 1~ b.o..."bc_ "a.' uc n 1a up 
pmorm«l on lh< Z.l <r \ •lk) (T)roll "11lun •••cnti -..•r """) ~ 
dendro.:hronolop~b. fc..-e.:~. m..::~.ku~ ;t_;. -.(11 .:1 

Hob."ale' '\\-al.an~bc E'enb'. bttp:J fb .. a.roníf."~ac.M.t. 
Th~ -.;cxttpan'>OO of pal~n,lk s;¡ ·~ ·b:m.f".. ¡t C'Qr 'tu.1~ )Jtc) ~·h .t.~ tbtt"I.!UDI: '1' .tnJ 

·h\loantnqeuut~ · '-'>llh t.knJrot:hrorh)Jogl.:-.all) J.ucd ¡ .. ¡ nd1't C'\<1ll &Jk'. thc rt\.' :-\J~U~~.'C'I ,\ 60( c.aD 
of .l\'abn·~he 1mpact 00 lh~ /,trfiL\ t'f'»Jbra tunhcrhnc .mJ on -\ r'lDC' \ gdl!IH,'lft U' p:ocra.l 

E.'\trafl.b~lb ~u h ~ a.lg.ll ~.~~ u ur fun~"31 ~r--)fo tbttcb~ · .ul~ .1Jd to oor unJm.unJmg t,-,f ~!.1 
~-ological ch.ulg:t at high lltJtudt Jnd 31"-'" to 3~, -) tht n::bh't un¡ 'lrt.Uh: ._( ~bmau ... ,han,; aod ot 
preht~ton al hum:m 1mp:~ct in t.h E:a.stan Alp~ ("~,ts. from 'i-DO\\ !~ \u(h Chf.~PJt\d ... :.tnd Clllof,~;:\ 
mil)' h~rCb)· M:lp to ~onstruct lht: long tam .n~lln,·hc frequcn~~ for lt'tt l-k"'kx.Ynt 

Olhcr 3lpc )U~h b Bolt)oc·occuJ .trc t.":Lmf)mg thc rvk o( h~drok""~,;1~~1 ~o:h.m~ tt"'r thc k'IO tnm 
de,dopmrot of Lhe Alptnt fKn and 'tg:euuon Thc 1nmgumg I('Ul.lt1on t'<t"-«11 R•:>lr'\l" (r,Yu\ l'ak."X~ .at :=l. O 
m a.s 1 :md the e:tp01ns10n of thc Ab1eu-Fagetum .11 10\\("f, ll'k.lntJ.ntt altllu~ nu~ thcrt"t\JI't' potnt to lSUftUll('f} 
p~cipitation 3.) dnving factor ror Lhe m.l.SSl\t lmnugnthL"' and t'\pan.;.IOO o( Abf('_\ atOO :anJ f'I18U\ .nlhlflf¡l b~OO 

years ago 
Other cxtr:1f~~1Ls ~uch 3.) ~ from coprophlk"Klo,;, fung:~ l)ct .11,0 thc OC'\\ lnn .. tw'\h:l- E\trJl\hc<o.ll· 

Datab~e at http:J/botnn) .uibk.a('.a t/do~nloa~ C'-'trnros ikpd 3!l" here~) of spcxul mtt'rtst. Js thc~ .J~l 
aJlo\\ to adre~s thc: 1mportancc of livhtocl gruing: 1nd prchistooc nun on tree pc.lpUbll(lO!\ .11 umN-rhnc: 1n th~ 
Au)trian Alps. 

A mulli·prO:\)' recons truction of la te llolocene Cll\ ironnwnt ll l hisron 
and human iorerrelationships in gand u . 

Leüu, J . 8 .1
; Taytor, D.t & RobertshaW1 P .2 

1 D<: paruncnt of Gc-ography. Tnnll) Cullcge. Dubhn 
!Departmen t of Amhropology. Cnhfom1a Stntc Unl \'t':rSII)' 

Rcconstructing e.nvironmcntal history nnd human-c:nvlrunmcnt mtare lauon!l.hi ps m pn:·colomal cc.nt.rn l 
Africa duting the l..ate- Holocenc period has bcen the focus of recen t pa lnrocn virunmcntal a.nd archacolog¡cal 
sn1 dies Th is papcr deta lls an anempt 10 mH·stignte the p01enuat of ph)10inlb and fu nga l spores uc;ed m 
combinntion wi th olhcr sour es of palneocnvironrnenta l infomtntion as prox¡es of ' egetntm n h1story m Ugn.ndn. 
1l1e resean:h focu.scs on the last ca. 1000 years, which is a period of maj ar socio.economic and envimnlll<.'nta l 
changcs in Lbe region. Phytohths. ¡>OIIcn and funga l sporcs wcrc cxtrac ted from sedmlCn t cores collec1ed fr01n o 
previous ly excnvnted nrchaeo logJca l site located nt Munsn nnd uscd in conJuncuon \\1 th con\cmuonal charcoal. 
AMS 14C and a.rchacological information. 

Foss il phytoliths providcd addu ional inforrnallon in rccon~tructllt g vc:gctauon. cnablmg thc 
di scrimmm ion of vegeta tion types and agricultu t'31 acti vi ties genero ll y mvtstble 111 sttmdard pollen and carbon 
isotope ana lyses. Phyw lilh morphotycs discriminated forest and shmb vc:geuu ion domtnaled by ls plants from 
C;s/C" grasscs that are adaptcd to va rious soi l cnvironments and clim.at.ic cundiuons. The phytohths a lso prov1d t:d 
cvidence of early ba1tana culti vauon in thc reg.¡on. ·n1c remains of funga l spores 1nd.Jcate p:tst periods or h1 gh 
densities or herb1 vores nro und thc si te. Phytohth and pollcn recorcls 111 d1cate stgn1ficant vegctnuon change m the 
region for thc last ca 4,000 years. A rclati,•c ly wct and forcs tcd pcriod cxistcd prior to thc pcnod ca 1,000 yr. BP. 
1l1is was followcd by a pcriod of human induccd forcst clcarancc and bunung th:11 C3 uScd a ~igmfica nt dcchne 111 

forest vegetation. increascd cha.rcoal and grass land·dominated community in the study arca. A phnse of fo rcst 
recovery occurrcd ca 200yr BP. correlating with the archaeological evidcncc uf abandonmcnt of thc si te. 
Kcy words: Munsa arclmcological sitc. phytoliths. vcgctaLion history, Uganda. 
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Rttm"tructin~ lloloccn palaeoclimate uc ing pollt>n, non-pollen palynornorphs and 
j!tod1 ·mka l data from the ombrotrophic peal bog of Pena du Candela, 1\ \\ Spain 

Martfnez Corttzas, A.1
; Mlghall, T.' & Bies ter, H.' 

P.dofologí.> y <,¡ufrru • \ .. F. lltologla, L "'' od..id de S;tnlla~'U de ComJ'O'Iela. 
1 S7 1 S.snuago ~ t ompcr..tcla • Sp,¡.1 

<rro¡¡r•rhy 'icbool o! '><.ICD<:< and IN: En'oroomenc. C.o\C:nll'} l 'ntH•nuy, Cu>cntl'} iiJK) 
In utulc of F.nVIfC)IlJnd\tal ficn:.hcmt U> , Lm\CT\11) o( lku.Jclberg. llc1dtlberg (Gernu.n)') . 

P~:tw da t.:ac.icla bog tS a uddk- nur~ ,Jtu.ncd m 1~ Xt Lr3l \lounLaiRS C\\\ Spatn). at an elevation of 
'J7h m 1' 1 anJ 2S km >Uth of thc CUJ'í{ PrC').Ct)t d3y \C'gt:Utlon ~~ domnutcd by sedges (Cnrt\ durit~ui. e 
,u/gnu , ( JHIIIItl'(l f:lf'achans mul/lruullr) .1nd grJ..,)(') (.r\gru\fn rurti\IÍ, A hf'!)prrira. Mnlinn ratrulta. 
/.k rhnm¡ma j1,.Auma) hcilhC'r\ Jrc aOO p~sau ( Lrircz IIU1t kauvtll , F e mut>a) 1 FRAGA VI LA et al. :!00 1 ). 

In Cktuher 19'1 J pc::¡t corc of 18S cm v.a~ talen b)' dtrecl samphng m a recently opencd d1tcb The 
~.:ore v.a ,Jaccd mio 2 cm sectu~\ anO tht 'ICC.:UOO~ anal)~d for trace clements. pollen ::tnd non-pollcn 
paJynot'll'wrh Tite:: IIJCC' ckmcnb v.erc: lnc:a\urec.J w .. mg an energ}-disper~I \'C nu na probc mu ltj-elemcnt analy1.er 
CLMMAJ Jt Kc:) Anal)IIC.II In~ (C<tnadaJ v.h1l~t thc pollt:n and palynomorphs Y..Crt preparcd and ana lysed 
r,,llo'-"•ng rouunt:: mc:tbods cBarber, I'J76J 1l1e agc ol th( ba..'loC o t th1s corc is 5.300 calibrated )ears Bl' 

\'anar11JR\ 10 thc ahundanct uf non-polleo palynomorphs (!\PP) ~hov. no correlauon with a temperature 
tndcx (n) but J fc:wof lhcm ~hcl\lotc.J a n:mJrkabk sinu lari ty with a humidny mdex (HI) developcd for NW Spain 
on a prevoou> "ork (MARTI EZ CORTIZAS et al.. 1999¡. Non-p<>llen palynomorphs TI and T44('1) show a 
d1ru:.t reLH•on~h•p to Jll and u l ~o lo r:.paareae abundance, v.h•le T306 show~ an in verse rclationship. Thcsc 
rcwl(.) tndiCJ ie tha l TI R. T-14 and c_ ... puareae lflCn!<bed dun ng Y..Ct periods il nd dccreascd du ring dry periods; 
1106 pcrccntages mcreased dunng dry and decrea~ dunng wet periods. The changes m PP abund~ncc suggest 
thc pre~encc of at h::;l5 t four mam wet pericxb dunng rhe last 5.300 )Cars (bascd on the TI S abund::mce): 1860 BC 
10 1590 Jl(", 1 o 15 nr lO 260 AD (probably IWO rcriods: 1 o 15 BC lO 790 BC and 580 BC lo 260 IJC), 190 AD lo 
525 AD and 111 0 AD lo 1470 AD 

TI1e record~ of chcm•cal elcmcnts also show good correlauon wi th the NPP 1 wetnes va riations. 
Uthogcn ic elcrnents were supplled tu thc bog by Lhe deposiuon of almospheric dust (Ti, Y. Zr) as wcll as sorne 
e_lements bound to the organic m..1ttcr (hke Se nnd Br). All ha ve high concentmllons in pcat eclions with low TI & 
(1 e. dunn.g dry pha~es) and low conccnLrations coinciding w11h h1gh T IS abu.ndauce (i.e wet phases). Duri ng dry 
pcrtod.!io h1 ghcr dus t depos 1110n muy be expected since the amount of atmosphcric dust and its rcs idence time is 
mverscly corrclatcd to thc amount o f m1nfall (PROS PERO & LAtv1ll . 2003). explaming the incrcasc in thc fluxes 
of llthogenic d ements ·nu:: mercase in conccntrntion of elemcn ts bound to thc organ ic mancr (OM) scems to be 
relate<.! lO an enhanccd peat degrada ti e n 1 dccompos ition. F'REEMAN ct a l. (2001 ) ha ve demonstrated that the 
shortagc or oxygcn limi LS peat decomposition by restmming 1be enzimatic activity of the phcnol oxidase, while 
:acrauon has the opposmg effect On lhc other hand, cliffercnt authors bave found that ha logens (as C l and Br) are 
mcorpor.tlcd lo che OM dunng liS dcgmdalion (MY ENI. 2002: KEPPLER & BIESTER. 2003). In wcc pcriods 
the lugh wa ter tab lc prevcnlS or s lows pcat decomposition because of the anoxic conditions, whi le in dry pcriods 
~e drop o~ thc water tab le in creases acration in thc uppcr seclions ofthc bog accclemting peal degradation and thc 
mcorpora uon of halogens to the OM. lncrcascd peat mineral ization may also affect lo the conccm:nnion o f 
lithogemc clc: mcnls sincc thc inorganic material w¡ll be relat ivc ly cnriched due the mass Joss or the organic 
componcnt of the peat l l1c net cffcct may be an enri chmcnl of many elements in thc peat duri ng dry pcriods. 

PRAGA VILA. M.l. SA HUQU ILLO, E. & GARCfA TASENDE. M. 2001. Vegecación caracterfsc ica de las 
cnrbcras de Galicin. In : A. MARTINEZ CORTIZAS & E. GARCfA-RODEJA (eds) Turberas de moncaña 
de Oalicia. pp.79-98. olccción Técnica Medio Ambiente, X unta de Ga licia. San tiago de Compos tela. 

FREEMAN. C .. OSTLE, N. & HOJEONG. K. 2001. An enzymacic latch on a global carbon score. Naturc 409: 
149. 

MARTINEZ CORTIZAS, A , I'ONTEVEDRA POMBAL, X., GARCÍA-RODEJA, E., NÓVOA MUÑOZ, J.C., & 
SHOTYK, W. 1999. Mercury m a Spaoish peat bog: archi ve o f climatc change and atmospheric metal 
dcposiuon. Scicnce 284: 939-942. 

M YNENI. S. 2002. Formation of stablc cblori na ted hydrocarbons in wcalheri ng plant materia l. Scicncc 295: 1039-
1041. 

KEPPLER. F. & BIESTER. H. 2003. Pcatlands: a majar source of natura lly formed organic chlori ne. 
Chcmosphcre 52: 45 1-453. 
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Fr h>.:ller algal pal) nomorph reconh from the lloiO<'ént Lagoonal 
depositS in the ro -tal plain of Rio GI'Bild do :ul. Brazil 

Medeanlc, S. 

lru:utute of Geo:..;;.tat , Rs llr>ll 

'!k <p<c!fi, feature:. o( the Jtt><nl-<ia) mnn'ClJ11Cilt of the C <al Nain 1111he :.r.at< o( Ro 'ru~J<· .¡., 
ul ~~ 3 ~ult o( thc' Holocm~ eHthJll(lft t.>f t.ht:!o Tep1.:lll: b. ).'tl.tc-.1 "'nb ~bman.:- .. ban 'n aoJ ·k' 1 e1Uatt :'Wl' 

l..agoans. v.tn.;h fOI'Illed dunng thc lbt I\:N~bli.3IITW1D ~P('S.,_'kJil. uc J "'('lcaJ 1l\(- te\. .. tfUr.:1h'IG \\(Che 
ht.M~· of chac: la!; and ,urroundtng .m: :uc u.;.u.lll} h.4o.1 an p.t.l)ll<*~l..:.tl u me lbc: tt\. roe bl:'"-10.1.1 
~Jmen{:) ~h\l.ltt'r 2lpl p&l)no~hs Jrt ~ntered m tM H '-.'"t"Dc la~x'Cial ~11 \.lf tru .. Tq:lt"CC 

togerher "lth potkn and ,poros o( lt!Te>tnal .nd aqu>U< v ut.u plan!>. •') 1> o( dtnot'la~ llat nd >:nt>r,·h 
and fungal );poro Tht' e pal}nOI"fllf'Jlhs :.u~ l"t""presented b) l}gl-~pt:Y'C'\ and "' nllha:L' of t.""hk"lf'O('h~ :c.tn ~nd 
Z)gncnutoph~CC3n algae - meu~. (~\~.ata Jlg:al pJI~nomorph.~ 11~ DlCI't" f~utnt tn -.amrl dun tht 
palynomorphs of <Mher rbnts 

Dueto spc.m..-.pollen•n·I•L.t oomposttJOIJ of thC' t'\tenor l3)C'r. ttK' frt~h\4a¡er 11~al p.li)O(lnllYJlh' .lR' 'C'I') 

Oo\eJI pTC:Sened In déJ'O'Ib and 31': 001 d<-tn>)OO dunn~ th< <h<mtcallr<:llm<nl Of wn¡>I<S \lO G<c1 (IQ b) mJ 
Van dt.~ Ha.mmcn {\ .10 Gccl Hammen. 197 ) \\.ere the first palynologut \\ ho mJu::;~tN thc tmpaunrc off~ 
w¡uer alga! pal)'llODlOrphs ror pab.eoecological rKOru:UUCIIOO~ 1be: l~ ~"t."6~ or Spm.,gwa. bf,:'1(f'ntl 

J1ougl'otza, Dcbarya and coenobHlS of BtltrytJCocru.) and Pc,tiru-lru •ll 3~ tht mc.1St '-'lck:..pr~d al¡::tl patynomorph' 
in thc Holoccnc dc:p<blb All of thcm are l:OO~JdC1'ed a- fm.h \I. Jter :tlg.1e llut dtffer 10 toternn<"c to o¡.1bnuy, tlqlth. 
and pH 

The algal palynomorphs werc Mudicd both supt.•ñacc ~uncnb. and corc- Hokx."*!uc ~~hnltnb Thc 
recrnt superfi cial depOS.I lS from Lhc lagoon. salt manh~. frt h" ater ma~hes. ()(.:u aod flU \ lJ I ~.,lcp<Nh \\ en" 

collected nnd nnalyzed m arder to estahh'>h the llgal ¡l.11~1lomorph n.s.sembl3gts far e:ach ~~~ ot tnn runmcnt Jnd 
use thc obtn1 ned dnu1 for palacoccologlcal n..-construcuon As :1 result. four l)l>C!o of a~e:m.lagc:s ' '"ere ~~zro 
( 1) Predominan! Pl'diasrrum + M 011gtotta + pirngyra " l th ~;;ubQrdmat e /HINJT')'(l lyg11ntw Aod ~ C/ltlra 
(flu VIa l deposits): (2) Predommant Spirogyra ~,~oi th subordinate Bmryococrw, Dt-barm, lygntma, M tJUSt>(ltia 
(freshwatcr ma.rsh dcposits); (3) Predominant Bm ryocarru.f " i lh subardmatc pirag)ra and rart Dt-barva. 
Mrm gtDiin, and Zygnema (salt mm h and supc:rface: lagoomll dtposlts); (~ ) f>redommant Splrog_H c'l v.nh 
subordmate P.\ eudosrhi~a. ocasiona l BmryoctK'rus, l)snrmn. Cotlastrum. and vel) r:tre Tn rot'dron (pc.at). 

The Holocene dcposus wcrc collected from cores c:<trn ted from 6 bon:hoiC's dn llcd m thc d~ l"»a tos 
L.1 goon, the Tram::mdaf L.1goon and adJacc iH h.:rrestrial arcas. A rot.1l of 120 amplcs "ere tud1cd A grcat numlxr 
of freshwater alga! palynomorphs werc. idcnllfied m the Holocene lagoonnl dcposits llle h:mges in muo bctv.een 
mannc alga l palynomorphs (dinoflagcllat and acmarchs), silicoflagellatcs and fresh"'<~ tcr algac p:alynomOfl>hs 
rclatcd to mannc tronsgres 1011 nnd regression stngcs comply wath dJatom nnalys1s data and 14C datmgs. 

The deposits corrcspo ndmg to the epoch of transgrcss ioo includc- les~ frt~hwat cr palynomorp than 
those in thc rcgressive seri es. 1-lowcvcr. Bmryococcld prcdominnte, and Spirog)' rn constnntly presen1 vinunlly m 
all Hotocenc lagoona l sedimcnts . Sig111ficanr predominance of Bmrynrorrus in companson with the sum of all 
encoun t.ercd palynornorphs was detenninated from thc lagoon dcposits corresponded to rcgresSI\'C stagc: . Other 
fre.s bwa ter :tlgal palynomorphs (Pcdiasrrum . Mougcmia , Ddxu-ya, Zygnemo, P~eudo.\ rltiua ) an lagoonnl deposits 
are sporad ic. Thcy werc probably alloc:hthonous. carried by freshw:ner mfluxes inlo lagoon durin g_ the pluvia l 
pcriods. wh1ch lcd 10 freshening of the lagoons. Their propon ion in d1ffcren t samples are varying. probably duc 10 
osci llat ions in atmospheric precipitation. 

Obtained data indicalc that frcshwatcr algal palynomorphs are important fo r the recons truction of the 
cnvironmcma l cvolution of thc Coa ta l Plam during the Holocene. They may serve as scnsiuvc. md1cators of 
sali ni ty. pH and dcpth changcs in pa lacolagoons influcnced by eh mate and sea leve! OSC11lalious. lncrca. e m 
Botryororn~s cont.ent in lagoonal deposits may be relatcd 10 dry periods, and Pediastrum mercase. on thc contmry, 
may indicatc pluvial pcriods. 

Detai led morpho logic s1udies of freshwater alga! oalynomorps and the es tabli shment of lht tr ecology 
are importan! for succcsful applica t.ion of these alga! palynomorphs in palacoecological rcconstrucuon 
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rm-polle:n pahnomorpb, in alder carrs 

Prager, A. 

The Ulii."IJlf'CUUOO f pal;a ~cologi~.._J d.-ta Ola) rrof11 ~c-.tl) frt1m lh.: mclu.,,on o( non-polleo 
1 lyoumo<phl t\•" (,IJJ. 1'172, VA' OI!L 197 , \'¡" (,Eu 1'1 al 19 n' l. PALS <1 al 19 0. etc) Thus far 
an:tlysa ol hog ¡)("'.al has rcx:c1\t.d ~t of thc; alll-nUon m ttu~ rc>rc'' The focu\ of thC' Pal.aco-Landcx:olog) Group 
CJroJ 'Ao~ld hes on fen ecos~um .. ta,·ludmg :tldt..'T carrs lo thc ~.: ~Jt c.lt:po~lb, Pf!llen gratns and macrof<bStls J.rt: 

usually tn a bu! Wtt of conxrvatJoo cBA.KnU1\ff.\ :!OOUJ ~1an)' noo-polkn pai}110morphs are rnorr mtsrant to 
QJill)$1111) nd lhu pro'iltk an mtcrnung ;altcrn.;&li\C soun:c <,f palac.:o mf<Knuuoo 

"lo tmprO\e the mtcrpr¡;UtJoo o( nun-polku potl}nomorph d.al3 .. urface: ~ample~ "ere comp.ued \l.ith 
tbta <JO vt"gcuuon antJ cu,uonmental coruJmorh, 

Thc .. amplc\ \!!ere talrn m 11 alda c:01m "llh \OU)mg ccolog•cal condtllons an northeasrern German) 
l\.1ata:n.tl ~A:a\ pthn-rd rrom bolh hummod.~ and hollu\\'S aod: u.netl from fTll>s.<;, to dead '-'ood and barl... lO lmer 
Saruplc '4ctc prcp.1u:d lollo\\.lnf Lhc ~~ntbrd prOio¡,;ol fur polh:n samples (•/ FAI:GIU & (VL.RSE.'II 19 9) 
Vr~ctJIHJf1 n:le\ec v.crc maúc, llldudrn~ ~se!!. ;md fung1. ilnd Cll\HOOmtntal condnaons hl.e pH. nutnent 
factuc , and a ter lc\cl and d\ na m~~. . ., v.t..·re rtlc'J')urcd 

Uc11dn prn.,.tdmg. andu.:ator by com:lauun of p.al)nomorph data v.1th cnvaronmental condtllons and 
\o·e~cWIIun t:ornpan .. oo v..uh the prbcnt ta.xa cncountercd 013) lcad to the Jdl~nufication of the actual producers of 
Lh< non ·pnllcn pai)Otlmorplu 

In urdc:r the mform;atton more casal)· ac«:C'i">•blc. a data base that mcludes data on morphology. habitats, 
tO\Ironmcntal condnions, llfc ~lrategie . corrclauonfi v.11h Olher SJX'Ól':,, taxonomy. and (when a\'a llablc) a 
phutogruph ha bccn crea.tcd DJLl frorn hter:HUrl' 1111d from other. unpubhshcd sourccs has beco added whcrc 
pt~-..blc StandardJ\&:d morphologica l dc:scnptor) allo" for casy idenuficauon ami dcscription. The growmg 
d,Jt,lha\c wlll be •nade avJJiablc as au atd 111 1denflfymg non·pollcn palynomorphs and as a 1001 for providing 
mfornu11on un lle condllions mdiC31Ctl by lhcsc non -polleo palynomorphs 

UARI111.l \11"), A 2000 PalttOókologlst:hc Unter;uchungcn zur Entstchung von Erlenbruchwaldtorfen . 
l>tp lomarbetl Em~it·Moril7·Amdt·UnJ\'CfSIIat Grcifs"'ald 

FAJ .G Kt. K. & IVIJ!ShN. J (1989) Tcxtbook of polleo Analysis . 4th edouon, John Wiley & sons. 328 S. 
PAt ~. J 1', VA' GFH., 13. & Ot'U·Os. A 1980 Palaooecologocal studics on the Klokkcweel bog ucar Hoogkan;pe l 

{l'rov of Noor· llulland). Re" ocw of l'alacobotauy and palynology 30. 371-418 
VAN GLu .• B. 1972. Palynology of a sccuon frorn the ra1scd peal bog "Wieunarschcr Moor''. with specia l 

rcfc.:rcncc to fungnl remains Acta Bol Nccrl., 2 1:26 1-284 
VAr-o GUJ .. B 197M A palaeoc.."Cological study of Holoccnc pea l bog secuons in Germany and Nethcrlands. based 

on lhc analysts of pollcn. ~porcs and makro- and microscope remai ns of fungi. a lgac. cormophytes and 
anunab. Rc,•icw of Palacobot.Lny and Pa l)'nolngy 25; 1- 120 

VAN GrJ:t .. B., I)OotNCKE. S. J. P. & DEtl, H 1980/81: A pa laeoecologica l study of an upper L.11c G lacoa l and 
f lo loccnc sequence from ··oc Borchcn", 1l1c Ncthcrlands. Review of Pa leobolany and Palynology 31: 367-
-148 

The palco-cnvironmcntal indicator value of non-polleo palynomorphs in lakc 
sediments, pcat deposits, and archaeological si tes 

Van Geel, B. 

lnsti tute for Iliod ivcrsi ty a nd Ecosystcm Dynamics, Unl\•ers ity of Amsterdam. Kruislaan 3 18, 1098 SM 
Amstcrdam. Thc Nclhcrlands. e-mai l: vanGccl@science.uva.nl 

In palien preparations, othcr microfoss ils of various origin are often also prescrvcd . Ovcr the pas t 35 
ycars, the pa lynology of Late Q uatcm ary dcpos its has bcen studicd at thc Pa leoecology rescarch group of thc 
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of cv. ~bco-c"'l,uauncnb.l mdl ... '3.1or\ 

\. nob.lctm.1 :111J 111\ertc:-bnl<" In ¡ 

lt 

.\1 ~.~t tunga.l. J:IEJI u u ::mJ \J..Dob.u.:h:n.t hl\ .1 mu-... h longt<r ¡:~o.. al ru ... h.11'~ th.an .lni=1" ,raro- .10J 
g)mDOS~ml.\. and, th~rtlOI'e, "'"'1"1\C tlf thc '\PI> .,.tuJJD. ¡,rt' .ti of 101~.,.1 Íllr p.!lyn~-..i., "l"h ' :"1.1h'(\j IR tbc 
anal) IS of prt:·QUJtemM) ckfl'O"Il.-. .\n 0\Cf\lc~ v.tll ~ ~\1.."0 \JI thc nl('l:,l mllvm;!tl\ PP fn'IID'I bL. frn, 

tx1g:, and: arch.:tC\llop ... -al !ill Sonx- huhcrhl uodc:--~..-ntx'\1 tt ,¡J tun .al ~~ l. 1c 1 J m •1 •• /la, 
BaumJnmiUm f abrupwm), mdtcauog Dc.lf~~ .. wnd' o{ trtt" oo n L.,xh \tjc . J rl<' nU~ Utt k"' ¡,.LmJ 
located neJ.r the ".:"t<c..mt of lrcl.lnd. V.lll.tk"' be." rrt~01t"d 

\'A:'\ GEEL. B 197 A p.alattXcolog¡~.·al ,¡uJ) of llol""ent• pt'Jt ~~ 11on\ 10 Getnl.Ul} :anJ th<" :\clhcrbnd' 
Rc1 l':llaeobol Pal\nol ~5 1 120 

\ ' At-; GEEL. ll. IJQH:-;é.,;E. S J P < DEE. 11 19, 1 A p b«>C\:o>log~e•l ,tutJ) f lO uppc1 1..11 (l!J,·oal and 
llolocene sequcm.:e from De florc:hcn· The ~tthr-rlanú., Rt\ Palac...*"..ll J''a.l~nol .'H .lh7 J4S 

VA GEEI- B 19 6 Applu.:auon of fung.:al anJ J.lgJ.I ~m:\10\ and 01hcr m¡~.:rufQ.'!.!<.Jb 111 pal~nt,l\"'~l(<tl .uwl)~c~ 
In U E. BERGLUND l<'<l) Handboo~ of llohxo<n< l'alaetttolog¡ and l'.olan>h¡dflllo•!l) pp 4'17 .OS. 
Wilc) hoch.osl<r. 

A GEEL. B. COOI'E. G R ' \A'\ DER 11.\M\IEC\ T 1%9 l'al,ln'«<>l~g) •nd oatogr;oph) <>f thc 
Uteglacialt)pe sccuon Jl U~lo {lh~ N tlu~rland.\). Re' Palacobot 1~1)1\\'ll 60. :!~·1 ~t) 

VA GEEL B. & GRE FELL. H R 19<)6 Spores ol Z¡gncmataccac In J JA:-;SQC\It·s D C lld;RI'GOR 
(cd:,_). Pal)nolog)' pnnc1ples J.nd applicJuons. \ "ol l. pp. 1"'3· 1 9_ Amerit-an .·\,socaatwn nf Stra11graphn.: 
Pal)nolog1!.b Foundauon 

VA GEEL. B ODGAARD. B V & RALSivUA~IEI\ICZOII'A. M 19%. C'¡anoh;t<·tona a, ondocato" ol 
pho;phate-cutmphocauon of la k es and pools on thc pa>t I'ACT 50 399 415 

LÓI'EZ SÁEZ. J A. VAN GEEL B .. FARBOS·TEXIER. S & DIOT. ~~ F 199 RcollMilU'> pll<oo:col<l~oquc> 1 
propos de quclqucs palynomorphc~ non·polluuque~ pruvenant úc st'dunenb quatcmam:., en Fr.mcc RC\u 
de Pa léoboologoo 17· -145-459 

LÓI'EZ SÁEZ. J A .. VAN GEEL B & MARTIN 'Áf"CHEZ. M 2000 Aphcacoón de l!h nucmló"l"' no 
polrntcos en pahnología arqueológica. Actas do 3~ Congrcsso de Arqurolo~ua Pl·mn~ular. \'oiiX 1 1· 20 

VAN .EEL. B 2001 Non-pollcu palynomorplu. In J 1' SMOL H J IJ IJIRK & W M LAST l«h) Tr:1c~on~ 
Cn\'ironmentnl changc usmg Jakc scduncnts Volumc 3: Tcrn:Slrwl. alga! and sthcaccou' mdtcJ tOr'i pp ?Q~ 
119. Kl uwcr Dordrccht. 

VAN GEEI~ ll .. BUU RMAN , J .. IJR I KKEMI'ER, O. SC'II EI.V IS. J AIYrROOT. 1\ . VAN REENEN G & 
HAKB IJL. T . 2003. Envuonmcntal rcconstrucuon of n Roman Period scnlcmcnt ">lt~ 111 lhtgt'C\1 (111e 
Ncthcrlauds), wllh special refcrence to coprophtlous fung• J Archacol Sci 30: 73·883 

Fungal sporcs in polleo diagrams a cultural indicalors cxamplcs from our own work 

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

University of Bcm , lnstitutc of Plant Scicnccs. Altcnbcrgratn 21. Cll ·30 13 llem. Swllzerland 

Smce Bas van Gcel (Amstcrdam) ha3 madc us awarc of the mterprcw.uvc ,·a luc of extra tnJCrofoS!,tls 
cncountc.:rcd in pollen s lides. we found tha t ccnam c.u;y-to-count fungal sporcs are of grea1 va lue in 1rncmg can le 

Vol. 14 (2004) 277 



Ab.!rr...-u XIII'(. 

1fU1J1J and ollxt for d bwnaa JCtJvtt; lbt bDdscape (11 In ~p>blscc, • e h•gh •• !he nmhem 
SM Alps, 1porn oC lbt clan¡ funp Podtnpora, Camplwra, md Sporonnulla supportcd lhc Jaterrrcuuon oC 
poi and opor In tmm carly ulc ¡r>nn& • tl:Jc md lolu, "''< ct al.10031 r1¡lll B1bcr=, • ,m¡lf 
~ ma blc oo lbt \., Platnu D<lr1l> of tbc .-\lps, fonpl por ol (; tuL•Ill J~,. ta tnce thc mlO>g<ment ol 
fa o.s foresto !nn da Knup and •">n Lccu,."CD. 2001) llW fungu thmc. prcfcmmall) oa barl oC dcad and 
dyt 1 lrJsu flcn U wU1m dccbaaJ atn-uptly around ,t,Qu L-al BP ~bcn gJ"3.)!:tland pc:,JJcn and \,ereaha mcreased, 
but 1t1Dued h1gh 1-tlfU pollcn ~:alucs mdu.;atc du.t lhc btn:b fort'\b v.crr bnk affn:ted Our explanauon far the 
dcxlJ.oc of U. tulma as thal tw.maM rcmo\lcd thC' dead fa~u \lroood I'J'C))Sltlly for the u.>e as fucl and lo faobtah~ 
lur t gra.11ng (3) In an unpuhiJ bcd pc.llltn dugram from the ..\z~. Pod(upora and CuctJphora !iport') appe3r 
wuh thc fir 1 'oluni/.Jhon by man lf1 the sixt«ntb centuf) . {.1J lo a. polkn d1agram from peal \\sth ncar·annual 
resoluuoo fOf lbe b11ot GCDtury (Pru Rodc:t m thc S""1 ) Jura Mount.un van da Knaap ct al , 2000). e:w.:t:reme pea 
uf P(}do pora and Spommu~fl.lJ dung-funpl pora aod 1!f3\¡,land planl polleo (Tnjaltumand others) are 100 shan 
ta dutj(¡l10n (eumu¡ally one k\el anli))Cd fnr pollcnJ 10 31k,~ ~n tnltrprctatioo u a ch3nge tn local vegetataon 
from peat to gra 1b.nd and back ag;un h mu\t thcrefore rcprnrnt dung on the bog surfa~.~ left b) 5ll1ti) canlc. wtth 
gnt dand pul leo 10 the dung aod the fungt growmg on 11 

VAN r>tR K~AAr>. W O. and VA':> LEE! WE!'. J f'i 2001 \'cgcuuonsgoclucht< und mcnschhchcr Emnus. 
'" dcr Umgcbung des B1h<=<> ""'"'hcn 2600 und 50 ' Chr In GNEr>F HORI~B ERGER . U. and 
llAMMERLE, S. («h ) CHAM-OBERWIL. HOF (K>nton Zu~) - Bcfundc und Funde nus der 
(il()Ckc:nbechcrlultur und der llmn7.u..ett AnuquJ 33. Schwe.iz.en~che Gescllschaft fur Ur- und 
Frtlhgc.ch!chtc, Ba>CI pp 181 and 194 199 

VAN OloR KNAAP. W O, VAN LEE! WE.o,¡, J F ., FANKHAUSER. A., and AMMAN'-; , B., 2000 Palyno­
\trau¡raphy of the la.st centune:s tn Swll7..t:rland based on 23 lake and mire depos iLS: chronostrntigrJphic 
pollen markcrs, reg1onal pattcms. and local h1.storie5 Rt\"ICW of Palacobotany and Palynology 1 08; 85-143. 

WIC K, L., VAN Li,EUWEN, J F t> , VAN I)E!R KNAAi>, W O. and LO'ITER , A F. 2003. Holoccne vegetation 
development m the c.:ttchment of S:tgistnlsee (1935 m 351). a small lake in thc Swiss Alps Joumal of 
Paleolunnology 30(3): 261 -272. 

Mid-llolocene environmcntal change al Black Ridge Brook, Dartmoor, SW England: 
a new appraisal bascd on rungal sporc analysis 

lnnes, J . B.'; Caseldlne, C. J. '; Hatton, J.' & Blackford, J . J.' 

1 Departmcnt o f Archaeology. Universi ty o f Durham, Scicnce Laboratories. South Rd. Durham OH 1 3 LE. UK. 
' Departn::ent ofGcography. Umvcrsity of Exctcr. Amory Building, Rennes Ori ve, Ex e ter. EX4 4RJ. UK 

Department of Geogrnphy, Quecn Mnry, Uni versuy of London. London El 4NS, lJK. 

Black Ridgc llrook. is an upland peal si tc in a climatically wet arca of SW England. Pa lien evidcnce 
from thc nrea has shown that it was once wooded, wi th Betula and then Corylus dominant , beforc successive 
pcriods of change lO more open ground anda gradual sprcad of mi re vcgeta tion types . Prcvious pa laeoecological 
work mferrcd a his tory of bumi ng and graúng bascd on microscopic charcoal levels and polleo indicators of acid 
heath nnd bog vegctation. 111is led to the developmcnt of a qun litative modcl of vegelation changc and blanket bog 
ini lialion lhnt implicated Mesol tthic human nc tivity, as sugges1ed elsewherc in upland Bri1ain . 

In this papcr, thc assumptioru of grazing and buming at the site are tested usíng funga l sporc 
nssemblngcs. Punga ! spores are common in some pcat types. and in many pollen prcparalions. but ha ve oft en bcen 
under~ ut i hsed . A rc~an a lysis of the changing vcgetation pattcms, combining charcoa l, po lleo and fu ngal spore data 
confinns thc importance of grazing in certain phascs of the vegctat ion dcvelopment, ahhough not in all cases. 
lnd1ca tors of bumed ground are lcss conclusive, pcrhaps suggesting phascs whcn thc sitc ilself was bumcd, rathcr 
than recciving microcharcoa l fragme nts only from dista l sources . Multivarinte statistical analys is of the combined 
fungi, pollen and charcoal data suggests that therc is a cle01 r link bclween sorne fungal types and different stages of 
woodland recess ion. Fungi associated with Callu11a suggcst that Lhe site itself was only coloniscd by Ca/luna in 
the last phase of thc diagrnm. dcspite rc lauve ly high pollen counts in earli er stages. 

. <:>vcrJII , conclusions regarding the interprctation of the Dlack Ridge Brook site and the use of fungal 
sporcs 10 thts cont.eltt may be rcached Firstly, the Black Ridgc Brook data are well structured and show both local 
and regiona l changes in vegetation and fire his1ory. wi th funga l evidcnce ab le te distinguish between the two in 
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!\ l ulti-pro'~ ·tudi in th lal.e l· tan_1 a ¡ pre-~ rt>ne<tn r(1!ion. of lb<.•rian 
PcJúnsula): 2,000 ~ rurs of lund u~c and climatk chan¡:e 

Riera , S '; Lopez-Saez. J. A!; Julia, R '· W•nurd G.' .. 1 Dcpanment of Pn:ht~tl.ln. An~tcnt fft,IOI"\ Jnd An.- (; 1 l n \(1"\.tt\ ,,, EUr'--c 8.-n.· 
!~hor:u~ ol -\n:lut:~,Ún),ln ... tltUl N Ht .. t •. ~. c-stt· :, 01~ \ 1 11.1. 

ln.;,.uute of F...3.nh S(;trn..: hume o\lll'k"r.l <.. . K o~~J.:. B.u-~.- k.li1J m 
'F.lculltPol)ltthotqucd \1.xt, 9.rucdeii)IJJ..lo n .... (XM) \ too ... Rc -~om. 

Lile ~tan} a 1 a ca.rtx'tf'lattd lal.t kx:.nc.'\J .u (\ ... 0 m :t ~ 1 ao tb( P'rc·l~r n r.m ~k"c t) t.h, 
northan boundal) of 1hc Ebro Ba~m Chm.1t.: '' ~.ohJrJ~.:tcn11:..l P~ an annu.J.I runtJ!l ,-,í b~:\ mm ;anda rnao l.nn 1 
lemper.nure of 111 f'(' 

Ma'ttmum water depbt 1 ~:! m The blc ts mooonu...:lt~. \\1th a thcmul ~t.nttii\.·J.th.lll C\tc.·nJm~ fnn 
March to Septcmbcr Thc lalC' has a m·gltg1blt t:atcb~t I:UTa 01nJ 11 '' tnilml~ fc.'"d h~ undcrpl.'Und ... pnn¡: .. 

A cor~ of l . 7 m depth "-as obtatncd tn the . h~.'rt ot the lJlt U\lng_ a fH~too ~.~(vt 
Multt-prm::) 3D31}ses \\ere camcd out Pro\t ' 1\n:tl)/ed \\i."r lnh .. ,~~ \ñhmc.·m tfU(tUft'. 

mJneralogical composit1on, water and org-am~ c~m contcnt , ~.~ tr.Ktld conlcnt, ~«"'ll.:ht>mi\U) c.'~f Chlm~ .. l!J \,ti,. 
tmcrocharcoo l partlclcs. pollen a.nd non~pollen IO~~.:rot~ .. a(, 

Chronologu:al model y,-.ls bmlt usmg rad1oc3rtlon date\ and ht,tori .. ·al d.1ta l'l l.lnJ U'( \\llh .t .. tn'Og 
correlluon wi1h changes of taxa in the polleo rcconl 

Cross compansoo bct\\ en mult1-pnn.tcs aJI()\lt.'\J u:, to ~olatc llt'l\\t..'("n human .:md dun te Mgnab nnd 
Lo dctcrnunc the causes of the cm1ronmcnul changcs 

Se\en matn cp tsodes of ennronmental ch;mge Y. ere e:-,tahli .. hed on the ~~- \1f mulu-rrn\)' data 
Epasode 1 (160±90 to 1075±40 A.D) .· Domtnan~c ofsahnc watcn a:-. a \-on~ucnn~ of Joy, \\.lltr le\ eh 

Non-pollcn trucrofossils suggcst mcsothroph1c-cutrophu.: coodttJon durmg X-XI th ccnrunc 
The first tmportanl homan 1mpact on 'egct.ltlOn were dut" to thc frequent lire... tndh:.HW b) th( 

ma\lmum harcoal concentrations during thc IX th -X I th cc:nturies The fi~l phaR of large- c:tle ftVC\1 cle:u"3nce-. 
and s01 l erth ton occurrcd althc same u me as the tal e rcaclt~d 1~ IO\\.C"~l \\Jter level 

Mushm and Chri tian v.-arlord:a carncd out m1tb over thc bord r. a.nd tlle h•gh frcquC'nq of firc could 
ha \ie bcen used as a ntiltlary str.u egy 10 prevenl seu lemenh Polleo record ind1Cah!S thct gru:uhurr during the X th 
century was mam1y dcdica1ed to víncyards. ccrcab and hcmp. 

Nitrophilous hcrbs an<.1 thc htgh ~n::c.nragc:. of Artrmi.'IW ~uggcst that the dearun~.·c~ roulJ abo ~ 
aunbutcd to thc expansion of pastOra l nctt VJII C..<i 111 sptte th:n non-pollcn microfos.<;als rclatW to ~.umg 3re \CI) 
scarce. 

Episodc 11 (1075±40 10 1220±40 AD): llus i:ptsodc i!. mainly charactcri zcd by a rr~c 10 Lhe wdt r leve! 
probably duc 10 mois tcr cond11 inns. Woodlnnd rccovc rs formcr dcfores~ed nreas bccnusc of a dcchne an wtu-s nnd 
human activity. ahhough vi ncyards :1nd cerea l crop~ coutinue to be pre.senl. 

Episodc 111 ( 1220±40 to 1360::t50 AD): Thts cpisode rccords a dm~ti c chnngc m water chCtlli\ll)' 
suggcslmg shallowcr condlllons and calcJUm-rrch wa ter. L.1 l c le"Vcl rcconsLructJOn mdt l~alt!» a fall to 2m tx:low 
prescnt da y leve!. Non pollcn microfoss lls ind1catt~ shallow~eutrophlC wntcrs and h•gh tempcrJturc 

Olivc groves cxpanded du ri ng thc XIII th century :n thc expense of vJOC)ards mduced by the wnrmer 
and dricr conditions bctwecn 1220 and 1360 AD. 111cse climatic condiuon.s could be cOITl' latcd w1th the Mcdlc\•al 
Wann Pcriod. 

EpiSode IV (1360±50 to 1580±-10 Al>): A progrcssive change from shJ IIo"er to frc>hwolcr 
(mesotrophic ) conditions occurrcd as a conscqucnce or wu1cr lcvcl ri sc Maxtmum wn tcr lcvd occu~d al c~1 15SO 
AD TI1c ri sc in wa ter leve! coincidcd wilh 1hc mercase 111 hcmp productJOn ·n1c water channd~ hnl111g the three 
Jales wcrc probably built dunng this cptsodc. Nc"crthele.ss. ltule water wns addcd by thc chnnneh to 1he lnl e 
compared with the largc vo lume from thc undcrground sourccs 
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lhu epilode tt• ,¡ 110o ph>ses o{ ve¡cu:wa ·lwl~· 1360-1510 AD 1> cluract<nZ<d b) Llrge->Cal< 
ddcri!\UUoa due ro lbc poaSloo f p;uwnl ....r""' k fmruag: lbc pb:i.« 1510-15 O AD r<COrd<d a fcrest 
~•1100 1 COMcqU<nCC lbc demognpbiC nJ dlltlng !he \lod<m Age 

foptsod< V (1 80%40 10 171,().-JO AIJ¡ Mub1-pro1) dau •ug¡:or a fall 10 lbc I:U:t "'ater lncl anJ 
mesothwpac condiiJooi 1l:J.e aununum la.k.c IC'H:I ""a.s rcc dctl :11 ("a 1700 AO Hcmp pruJu~uoo re.a..:bro a peal 
i<Córdlllg 10 thc pollcn d1•¡;tam Thc pta ult<:mgeoou• Scdunent1nput .u 40 cm depth c:oold be aunbured to tht 
htmp retuna proccss, a sLOOcs ~ffe praccd mcr tbc h mp to l'fe\etll 11 from floanng awa) 

Th1 epa~ atmed <Alth a clcar.mcc ot lhe rrUttcd forc~l and a ma\Jmum i.J.nd lbC (culli\-allon of 
ccrral. ohH' :tnd hcmp). 

[cpt>O<k VI (176(1>.30 10 IS'Ih-UJ AOr Tbc lakc lc'·cl r<cO<btrucuon sho"'> a progressl\e nse ID 
'4':Ucrlncl fJcll'lOgJ3ph1C tApan!~oiOil lcd lO mo.x¡mum \cgctal d('grad.luoo. mducmg lhe gFO'o'1h of shrubs and 
matorra l comrnunltle~ The polleo d1.:agram <ihmH thc reducuon of hcmp producuon 3od Lhe tllpan:, JOO of olnt 
<f<>P' between 1 fS(JO and 1 8SO AD 

Non pollcn rruc.:rosfoss1h )Ugfot lhe dc,·elopOkm of pa)torahsm 
Epasode VIl (IH9S~O to 1991 AD) Tht rogre_~w.e dtcrea5e in V.'i'lter l~vel led to me.3.0thtopic sta tus . 

Agncuhural a<.;tJVIl)' dec:rcb<.'d a1 .a (.'Oll\4.:quem:e of llcpopulauon aftcr 1 70 'on pollen nucrmfo~sils mdicate 
l.argc granng at.:UVltlh 

Session h8 

POLLE CALIBRA TIO A D QUA TITA TIVE RECO STRUCTION OF 
PAST VEGETA TIO COVER 

Reconstrucfing 17 centuries of forest history around Lake Clair, Quebec, Canada 

Richard, P . J_ H. 

Depanment de Geogra ph1e . Un1 vcrsil.e de Montreal C. J>. 61 28 Centre-Vi Iic. Montreal (Ca1mda H3C 3J7). 

Lake Clai r is located in the Sugar Maplc - Ye llow Birch Vegetation Domain (Mixed Forest Biome) of 
southcrn Quebec. ro 50 km northcas t of Quél>t.~c City, clase to thc southem limit or the Boreal Forest (Balsam Fir 

Yellow Ilirch Vegetauon Domain). 1lle fores t s tand in the Jake' s watershed remained untouchcd, and is now 
occupicd by six trec spccics: Suga r Maple (Acer sartharum : 68%), American Beech (Fag1JS grandifolia : 9%), 
Bnlsam Fir (Abie~ bal.wrmeo : 9%). Red Spruce (Picea rube1u : 8%), Yellow Birch (Berula alleghaniensis: 6%) 
and somc White Jlrrch (B. papyrifem ) (% of total basal arca) . 

Hi~h rcsolution palien analys1s of a shon core (0·50 cm o r surfi cia l lake scdi mcnts ). spanning the las t 
1700 years e1 Pb nnd 14C dating). revca ls assemblages that close ly track the landscnpe-Jevel vegetatiooal changes 
that occurred outside the wa tcrshed in lhc ncighbouri ng Sa.i ut-Lawrcncc Lowlands: 1) the early seu lement under 
the French Colony (Seigneuri c de Portneuf since 1647 A. O.), 2) the progressive c learing of forests ror agriculture 
tn thc Lowlnnds, 3) its max imal cxtcnsion to the hinterland . towards the Laurentian Highlands and Lakc C lair 
bctwcen 1830 and 1870 A.D .• nnd 4) the dcmisc o f margi nal agriculturc since 1920 A. D. owadays, the closest 
agncult urJ.I arcas are located sorne 10 km away from the lake. They nevcr got closcr in thc pasl. Pollcn cvidcnce 
for those changes inc lude thc arboreal pollen decline and recovery, and !.he changing representalion of cereals. 
wecds, and second-growth trec s pccics like Red Maplc (Ac-er rubrum). Al! are long-distance transponed from 
outs idc thc watcrshcd anc.l tota li ze 15·20% of the pollen sum. A decline from 10 to 3-4% in the polleo 
reprcscnta tion of White Pine (PinuJ strobus) and of Eastern He m loe k (TJ·uga ra11adens is) underscores those extra· 
regional vegctntional changes 

With in the regional poll en source·arca, that is the Lake Clair catchment itsclr. the quantitat ive changes 
in fores1 composition through time werc assesscd by app lying a correction ractor 10 the palien represeutation of 
each of thc fi ve trec genus representcd in the rorcst canopy. Those correc tion factors were deri ved from a 
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Objective comparison of 'egetation composition bet,\een 
siles using pollen a.ssemblag 

Suglta, S . 

Dep:mrnent ofEcology. E\oluuon and Be:ha\ior l 1m H"l':)lt~ ufMannes<ltJ 5510 t-,<)97 St I•Jul (l ;.; Al 

A new mcthod 10 3sscss the d1ffcrt:n.:o m ~pc<'l~ COnlJlO' IlH)Il ~'t th(' \urrounl1m~ \t~ctallf~1 bc t"cen 
pollen sites. is proposed a~d testCt.l. l)1fferences m tht reg¡onal pollm lx1ckground c:tn \trongl) 1ntluent: thc JlllliL'n 
rcp resentauon of vcgc tauon (Sugua 1994. Sug1ta e1 al 19<>9. J>a~hall Jnd Cakotc 1001) En~·n 1f thl• \Cg('t.1.1ltln 
compos11.10n is the same vmhin t.hl! relevant sourcc 3TC:l of polleo (a~ defmed 111 'ug1tJ. 1994). thc: J'C.'I IIcn 
nssem blages ~n ~1ffcr 10 olhér rcg10n~ or m dtiTcn:nt lime penod,) \\ith the chanp:c ... m thc: bad.gn_lund pullcn 
1lus makcs ob;cc tJve companson of the vegct.tllOn compos1 11 on among si te~ us1ng poli n assembl.1ges dJflicult 

The proposcd method, the Quahta ll ve Assessmc:nt of Ddfcn:nce nl<."thoJ or Q.\ 0, neutr:lhlc'l- thc: 
impac ts of thc bad.ground on the pollen as~cmblagi!S and ob;ecuvel)' ranls the pl.HH abundnm:r:-. of mdi\Jdual 
taxa between si tes. Based on the poli en a scmblage data. the difrerc nccs m' cgcto.uon pmpon10110i thc: corbtJIUt:nt 
truta are asscssed al a pa ir o( s11es at thc ame. u me honzon usmg an m verse form or t h~ E\lenUcd R-"·alue model 
(Pre.nticc and Parsons 1983), and are e "t prcsscd as posnhe, ncgau,e. or uo d1lTcrtnte bct\\CCn thc ~IIC\ All hough 
!.he resuhs are qunll tnt ive, this mcthod 1s rrcc from thc an c.faCL'\ of pcrccntngc CDiculauon of pollcn asscmhiJ.gc~ 
and is unconstmined by lhc changes 111 background polleo abundancc. \Ve dcmons trate thc vahduy ol 1hc mtthOO 
usmg a hypolhetica l cx.amplc, and an empincal data sc t of thc surfnce pollcn rrom rorc~t hollo\\, nnd thc! 
surrounding vegetation from northc.m Michigan and nonhwes tcm Wisconsin m thc llmtC'd S tJtc~ The QAD 
method is appropriate for su es closely locatcd 10 cach other. sat isfying thc assumpuon ~ that 1hc badg.round pollcn 
load ing and pollen produc tivi ty for ind1vidualtax.n considercd are cons isten! among S1tes Rc:con\trucuon of thc 
vegetation COJnpOSi ti on using lhc foss il pa li en records from four forcst ho llow~ ;ti the Sylvania Wlldcmcss 111 

northem M1 chigan shows thc advant:.tgcs of the mclhod mcr the stand- rypc rcconsll uCtJOn bJsed on 1hc 
muhivariatc numericn ltechn iques 

PARSHALL, T. & CALCOT E. R. 200 l. Effect of palien from rcg1onal vrgctallon on stand seo le forcs t 
reconstruction. lloloccnc 11 :: 8 1·87. 

PRENTJCE, l.C. & PARSONS. R.W. 1983 . Maxi murn L.i kc lihood Linear nli bra tion of Po llcn Spectra ID Terms 
of Fores t Composition. Biomctrics 39 1 05 1· 1057 

SUGITA, S. 1994. Pollcn rcprcscntation or vegetation m Quatemary sediments l l1cory ::md rnethod in patchy 
vege talion . J. Ecol. 82:881- 89 7. 

SUGITA, S ., GA ILLARD, M.·J. & BROSTROM, A. 1999. Landscape opcnness and pollcn rccords 
a simulation approach. llolocene 9: 409-421 . 
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