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Late lloloccne palcoemironmtntal hi.c.tor~ ofl\\0 e!>luari in Dhofar 
( ultanate of Oman) 

Hoorn, C.1 & Cremaschi, M.' 

llk: )ul \\.c-lbnt.l m l>h )far (Suh~nah:: of Onun 1 pmHc.lc: .t rct:ord uf L3tt: Holocenc 
I'Minkn' 1runJncnbl h1 tory Thc 3~l· (J( thc ur1.t~o.C !K."dsmcnb al sorfk. -..ck..:tcd me, m the tu.lnc~. locall) known 
a. lila M'' and qurm ... , . r.w~n frum 750-1C.H) c3l~nd.u ~c.tr.. ( ~1) J BC "' l>rc.>t:nt G~.·om('!f'phological dJt:t suru:ot 
thal p11or In .270 .no c·:tl y H< thcsc C\lu.tno v.c.n: <~n 10th~ \c:J and rcü'IH"c.l a htgh mput of frL":l.h \lo:uer from 
thc: fU()I.'"UIO:) .\1 k'.t-.t (wrn 27()..~20 c.:.11 ) HC onv.:ud~. lhc ph~:)iography of thc ntuanl~ dl<Jngt.•d :1!:1 a 
.,;(llhC'ItJC'ncc of Jv.tnUling In: h :ster 1nput frnm th~.· muunwm. As a rc!!.ult. thc opcn c:~IUMII.~ t:hangcd mto 
hamcr tlomtnat~.-d e IU<tnt: ""''h pcnodu:al input of ~..tlinc: and fr~.: h \I.Jtt·r P:ll)nological cbta mdtcatc:- that thc 

tu.ane\ art! mamly f1Jic,l wnh fl) polleo and ~porcs from the surroundmg \C~Ctauon. (ii) 3 regional mput of 
pollcn and porc-:. Lhroug.h ~urf.ace! anl.i ~ubsurfacc runoff from mountains. coo.stal pla1n and. \\·adn; (iii) palien and 
~pores from E.3\t Afnca and thc lnc.ltan ~ubconunent bruughtan by thc monsoon. Bctv.ecn 750·390 l'3l y nC and 
270·420 cal) BC tht: k~·almput of J.b.ak:r 13>;3 pn!\JIIed v.hcreas from 270--120 cal) BC 10 Prcsent coa.st3l pl3in 
.and "KOIIi taxa prevail B<Hh gcomorphologit.'al and palynologtcal dat~l sugge!lotthc ant.:Jent ccnters of trade such as 
SamhurJm al Kha\11-r Rav..Ta (ca 100 BC 10 400 AD) 3nd Zafar ::u Khav.r Al Bahd (12th to ISlh ccnturies AO) were 
afftc..:tcd h)' unportant hydrological changt") rdatcd to Llc)ertJiication of the rcg10n as a consequcnce of a 
o,a,calcnmg SW (~ummc1) momoon 

Vcgctational changes and human presencc in thc low und subalpine zone in Val 
Febbraro, uppcr Spluga Valley (Central Alps), northern llaly, 

from the eolithic to 1 AD 

Moe, 0 .1
; Engan, A. (Maude) '; Fedele, F. C. 3 & Kvamme, M.' 

1 Mu~cum of Botan y, 1) S. Un1vcrsity uf Dergen. Allégaten41. 1·5007 Dcrg~n. orway. 
' Gamlc Vcgsund>cg 30. N-60 12 Álesund. Norway. 

l Sect ion and Museum of Anthropology. Umvcrsity of Naplcs. Vi a Mczzocannonc 8. J. 0 13-1 Na poli. lta ly. 
• Lyngheiscn1eret, Hordnland fylkcskomrnunc. Agnes Mowinc kclsgate 5. N-5020 Bergcn . Norway. 

An mterdl~Ctplinary palaeoccolog_ical study in Val Febbraro, the upper Spluga Va llcy (1), bctwecn 
1H30m and 2304m asl. sugges t~ temporary prcsence of carly Ncolithic man a1 around 6,000 BP. Local forest 
c lcarancc and charcoal dust a re found . S tagcs of fo rest and trce line d isturbanccs, and incre.'lsed human prcsence 
are secn from arouud 5,500 DP. 5, 100 BP, and 4,000 BP. A marked incrcase of dí s tu rbances. mainly pastu ring. is 
datcd to thc bcginning of thc Dronze Agc. 1'ñ c las t major s t3gc of human madc impact o n thc vcgetaLion 
corrcsponds with thc beginning of lron Agc. with n small tcmporary rcduction secn during thc Roman Pcriod. 
Local archacologica l s ites, finds and 14C dates coincide with the vegerational<lnd not iceablc phascs. 

572 Polen 

Po ter e ion h7 

-.;o-.;-POLLE:'\ PAL\ 0\IORPII ' FR0\1 •RI 11-\\ 11 R llll 11 
PE.\ TDEP IT .\"\0 .\RCII\COU (,ll \L lll 

lpin e"rafo ib in pal~n 1 1\ical prql-lr.ltton tr m u'lri•­
. .\ contribulion lo lhc n " lnn,hrud.-l.,tntf> ,¡.1)_.¡ 

ltp:l otan~ .uibl...uc.aL"do\tlll.•ad ni pdf 

Wild, V.'; Watde, C 1 & tuoas J. 

The abundance of now ulgae (Chloromonns nnd hlam)domona' ) "' llolo<enl' ho¡: 
scdimcnts linked lo shifts in Alpine Timberline and ;no" -u ,ul~nrh 

frcquenC) in T~ rol, Austria 

Walde, C.1¡ Wlld, V.1¡ Remlas, 0 .1¡ Lütz, C.'; Luzlan, R.1 & Haas, J . N 1 

1 Dcpnrtmcnt of Botan)'. UniH"Il) nr lnn-,hrur.J, ·\U\(113. 

! Dcpartmcnt of Av a lanche :~nd Torrcnt Kt:"c..u..:h . .-\u,tnJn h.·tkTJI f )lhu· -.nJ 
RcscJrch Centre ft)T rort:\tS, lnn~obrud. AU\\fl:l 

Thc Qu;uernary history of snow algac ,., compl td)' unlnoY.n h'ktl) Bl('lum\ t thc ( hkJf,,ph)'-'c.u:n 
unicc llu lar algac Chlamydummta.\ nivai1J and Chlurnmmta\ tu\alh fn!qucntl) ~..au e Rtd Snuv. .. m olllll Jnd 
alp inc ~110\\fiCids at ~ummcrumc duc to the rn:t~SI\C a.:cumuiJUun of ~C~(•nd.try ~.:arnh.:nua"h \.1.1n)' f th"· e n.•w 
algac survi\'e n snowmelt :md othcr unfa"ourable condtuon~ b) hUIIdm~ C)..,l·hLe l\: 110g \tJ C\ 1bc: C) 1 h:t\e 
a well dcveloped, long·l3sting ccll wall with SJlCt:l~·~pt.'('l li t: nmamcnt.lllnn :mJ 1.Jo be rt'~t"l11tCJ sn 
p3lynological ~ tud ics. . ~ 

Herc wc present thc first comparau~c s1udy on Clllmn_.,dmumm' .1nd e hl"mmr•,~H í')"l\o h.ltmd an 
Holocene sedimcnts from 1wo hogs tn the Austnnn Alps (SchwarJen'itrtnnlC'Or & St:h\\JIJcn,tcln.llpc m /1lkt1.1~ 
see also our project homcpagc llOLA - EHdcnct and .Anal)''~ ol I IC1h,xn~.: A~o"'l l.lrh.. ht· 1 ''-*11" , 
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:"l1l!!..oi~~Ul""'.Al<==l!hl..l!!l!JJJ V~~túcb 1hal lhc:: amoun1 el ~nov. alga~ 'med dram.mcall) for Lhe l:t~ t 
ycu 1 " iteunno.::•· (21 SO m J "' ). 1he afl'llJUnt o( t:}'h ~c:m~ thncb) tfun·tl~ n.WTclah;d to thc 

nd o...'3Pf: opcD 1 and lo 1m zrnount C•l ~JV. tr.msporh.:Ó lO lhc 1."\'lf"JOg IIC' b) S.O(J\Ao .1\ JLJ.o., ~ IR btC' \I.Jnttr JOd 

=!) prmg 
\1 j\T l\llbncbes ~JI ID at :!700 m a .s 1 h3d a pronoun~ed ncptJ\C dTcct on th loog-term t:1b1h t) 

u turc ol 1~ l'mu -{ rmbra-t1mbahnt btlo~ !JOO m a .1 • <tnd rrodu~o:J rismg no~ 11g:1c ':1lues b) 
d dqKJiltlon ol hu te n<J"o4 amounh ;u J,o\u·r :tltlluJc~ An tnCrc<b(: in thc grazmg prc•uure and human 

tm('3C:I oo thc:: Pmw tunbra lorc t) ~m ... e the ' cohthll.: ~noJ more Lh.1n 6000 )C3~ ago may ha .. e e' en 
aeccnluJtcd th1 clh .. "Ct Thc lrctJUl"tK) of . nn-... a1g3c ~.·y,l-. m H~)I<Xcnc '\L-dltnen ts ma~ 1herdorc dm~ctly :tccount 
for tht 1 "'1 ft"On a\,tlJ,O(.;hc:: lrcqucn )' tn mount,;unous rcgiOlh oworkJ'oloac..le 

A re fern spore k e) indicators of reco\'ery ccology in wet tropica l lowland rainforest 
tommunit ies? \ 'egeta tion reconstruction from coastal peats 

J ago, L. C. F. & Boyd, W. E. 

C"l! ntrc fur Gc:oarchaculogy aml Palacoenvnoomcnt31 Rcscarch, SoUlhcrn Cro~ Umvc~ity . 

U~ rnon:. '\SW 2~ 0. AuSir.lh:t . 

Thc coa:.tal peal sw.amp m the lowland wet tropics at Garu. WI!St New Bri tai n, has de,•c loped in a arca 
wuh :1 d)'ll.ll1l1C cO'- HOnmcntal h1~tt>ry ' n1e rcgion ha beco dcfincd b) pc:ri cxhc d1sastrous plin ian volcanic 
ephodcs and <.~llow s u~ to c>.armnc th n.:s1hcncc. of tropica l ramfores t commumucs to maJOf cnvnonmental 
chan g:c. Fuur metrc profilc~. With vcry clearl y bcddcd tephra and pea t ln yers. ha ve permiucd fme-sca le resoluuon 
palynnlogy. <.Jat¡ng from :uound 3000 yrs BP. 

Ole ~pore a 11 d po lleo analys is \\ h1ch a llov.·ed us 10 cx:a mme 10 detaal thc natura l rcgcncr.ttion of thc 
nunforc~t :.t lso provided the poss1bility to ident ify J... ey md1cators of the processes of recovcry. The fossi l p lam 
.1\Semblagcs ot t h 1 ~ ¡>Cm sv.:tmp mdicatc ckar changes in vcgctation communitics occurring bctwcen volcanic 
c111ption'i. ancl once rccovcry commcnces. thc fores l.s gt.·ncra ll >• rc-cs tabli shcd thcmsclvcs q uite r'Jpidly. rcacbing 
rclallvc mat urity w1thm n ccntu ry or lcss. 

lt appcars pos~ib lc that fcrns ha ve playcd a signi fi can! ro le in thc recovcry ecology of the rai nforcst 
conunun a u e~ following thc 1najor tcphra cveuts. Howevcr, bcforc wc can confi rm this, wc nced to determine if thc 
abundance of fcrns. is a pnlyno logica l artcfact (COLINVEA UX 1999) ora gcnu inc exprcssion of thc ccologica l 
process (cf. Mau1acn Paia). lt i ~ notable that thc pea t r:t tcs of 1 em/5-8 ycars may be bcst cxplained by a signifi cant 
impul of organic ma llcr from a dominant fcm communi ty. The rapid peat rates are rencc ted by fast rccovcry of thc 
rJmforcst coJnmun JLits. 
C'OLI NVEAUX. P . DE OLIVEIR A, I'.E. & PATINO. J E.M. 1999. Amazon pollcn manua l and a tlas. pp. 48-

54. l larwood Ac;~ demic . Amsterdam. 

LENTFER. ·. & BUY O. B 200 1 i\'l auntcn Pa ia: Volcauoes, peoplc and cn\'ir onmen.t: Thc 1994 nabaul 
' 'olcanic cruptimt,., . Southcrn Cross University Prcss, Lismorc. 

Non-pollen pa lynomorphs as sources of palaeoecological ioformation: 
case-studics from Mediterranean Spain 

Carrión, J . S.' & VIl , R.' 

1 Departamento de Biologra Vegetal. Uni vers idad de Murcia. Spain. 
2 Arca de Botánica, Universidad Au tónom~1 , Barcelona. Spain. 

Severa! cxamplcs from Mcditcrrancan Spain are used to show that records of non-pa lien palynomorphs 
(algal and fun gal s pores and cysts . charophytcs ::md othcr microfossils of unknown biologica l origin) a.rc 
worthwhile in additicm to pa lien :111 nlys is for studi of pa lacoecologica l reconstruction. In thc l:1custrine scquence 
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Frc h- \\ alcr Alga e. indicators of moll!>oon nunu.a toon' " ', r \\ c -1 \l ri<.J 
during the La~t glod al-interl!l3ualt rao ilion 

Cazet, J . P.; Lez.lne, A. M.: Ouplessy, J C. 
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Th late glacial ma.\.imum h~drological conditions of the \ eneliao Po Plain 
(north-ea'lltrn 11411) ). · m e' idence from non-polleo pal) nomorphs 

Mlo1a, A. ¡ Cana le, A. ; Favaretto S., Piovan S. & Sos Uno, l. 

lkpartmtlll uf lloology 1 m•cr ll) o( l'udi"a- \ 1a L¡! BJ>>I 5!> B. 35100 Pado•• -llal) 

'icthmcnwf) scqucnccs from lhc \CRCiiln aliU\131 pl.11n (north·t.:a~tl'm llJI!o) h;nc becn \\1dd) studlcd 
IR r nt yean Cdc:tukd rdt·I!."D 1n ~l1ob ti ul. ~003) \1Jn) r\uthl)t) rc.·portc:d thc: rrcscnce of peat 1 )tf'S at 
¡_hffcrcnl dcpt from th ground lc:HI ,\\o..:urd•ng tor.td•oc3Ibon Wuog. the agc~ ofpt:at ll)trs rangc from 22.500 
t 18.0lXJ yr UP Th •l:s}cr ' Id be" uK"d a o1 bt~tr.ltlt-'TJphH.: tool f\lf tht com:laLwn of -,equent:es, " h~n htho­
Wallgt.tpiHr.; d..JW ilfC: not u~dul In fa~t thc Sc.:duncntJUOfl hl.S b«n g:rcatl) affc."1:tet.l h) the cvolutJOn of tht 
¡>nnclpal tlU\.tal '>o;.km (Adlt:C· Urcnl3, Pla\C aud Taghamento) and b)" the ~c!3·k\cl nu~tualiOib (CJ')tlgliom & 
Pcllegnm , :!fJOI. Avnd~-wn t1 al. ~OO~J On thc oth\.'"r hJnd. thc m1crofossil contcnt of >Clhmenh uch as and~. 
ti ;md da) .• qult'-'" pour P ,1Jcn anal)\1\ of pc-.tlS. on lhe centrar')'. offe.n u~fu l rcsulb In paru u lar it ha~ bec:n 

.ngucd that lhc: cnurc arca \\-J) covcn:d hy an upland pl~tnt commumty, ~tly con~1stmg of Pooceac:. '"\rlrwriJia, 
( hcnupoUiaCl"'ae, l'.tf)'l~h)'llaccac. ,\}Lcr.tccac Astemideac and Apt::~et:ac. and arboreal plant:. as Pinu\ and B~rula 
Tllc)c dat;,~ do nc t repon pollc:n rccc,)rd, from local plant commumllc\ of pe.a t bog.s. \41th thc exception of 

e ~pc.:r;•cc:te Jnd a fcw aquatic taw 
Our rc~carch aun, to 1dcntify thc local plant communilics m LG \1 petn~bogs. m order to contnbute to 

lhc dtfimtion of pa\t loc:11 hydrolog rcal condlt!OftS Samplcs of r.tdaodatcd peat scchments from ~cqucnccs cored 10 

the north Adriauc )ea coo>ta l arca. have bcen analysed Wc ha\'e tudted polleo, non-pollcn palynomorphs ilnd 
rruu:rofrK'iil rcmams (_\t'" '" IJark<o & Jhrh, 1980). and compared pollcn and non-po lkn palynomorphs data wilh 
'ienu quanutaU\C rnacroloüal rl!mains data. 

Wc idcnuficd sorne herbacc:ous pollcn typcs and rnany typcs of Fungi. Algae and Mossc and non­
pollcn palynomorphc; of unlnown od g111s Pollcn o f C'y¡x.-rJccae and sporcs of Mosscs wcrc the domin:wt ra.m. 
Among the macrof())s il rcmains. Cart'X cf /IL"ira rootlct:. and rcmains of thc brown moss Srorpidwm srorpioide~ 
wcre thc most abundant So ""e :argucd that mosscs spores werc possibly produccd hy Srorpidium Jrorpiuides, 
now living 111 arttc ond boreal regions. 111 cu trophic bogs with low contcnt of mineral sa llS (Polunut & Walte rs, 

1985) 
In ordcr LO decide whethcr therc i5 an equal di ~tribulion of pollen and sporc nssocin tions among si tes. 

polleo :md sporcs record~ ha ve bccn comparcd by mcans of a ncw stati stica l mcthod of data analysis , namely the 
NunPar.nnctnc Combmauon of Depende ni Pcmmtation (NPC) Tests (Pesario, 200 1 ). This ncw mcthod has been 
adoptcd bccausc the data configuration rs charncteri7cd by a rclat ive ly high number of variab les, i e. pollen :md 
)p<)re ta:w, comparcd to the numbcr of stnll stical units. i c. pcat samplcs . In thi s situation a standard multivariatc 
npprooch, as Principal "'omponent ;\nalysis. is not appropnatc and applicable and in general it does nOl pcrmit any 
kind of dccision on thc problcm of dctcmuning whcther there is an equal distnbution of pollcn associauons among 

thc SI1CS 

IJIRKS. II.J .IJ . & lliRKS 1111. 1980. Qualcmary palacoecology. Edward Amold. London. 
llONDESAN. A., MOZZI. P. & CALDERO ' l. G. 2002. L' asscuo geomorfo logico dclla pianurn vcncla cemro­

oricntalc, stato dc llc conoscen1.e e nuovi da ti. Scritta in ricordo di Giovanna Brunetta . pp. 19-38. Dip. 
Gcografia dcli'Universll?l di Padova. 

CASTIGLIONI . G.ll . & PELLEGR INI. G.ll . (eds.) 2001. Nolc illuslrative dclla Carla gcomorfologica della 
Pinnurn Pad:ma. Gt-ogr. Fis. Oinnm. Quat. Suppl. IV, 208 pp. 

MIOLA, A., ALIJAN ESE, D , VALENTINI. G., CORAIN L. 2003. Pollen dala for a bios1ra1igraphy of LGM in 
thc Vcncuan Po Plain . l1 Qu~atcrnario . 16 ( 1 bis): 2 1-25. 

PESAR IN. F. 2002. Extcnding conditional infcrenccs to unconditional oncs. JournaJ of lhc Italian Statistical 

Socicty. (in prcss). 
I'OLUNIN, O. & WALTERS. W. 1987. 1\ guidc to thc vcgctation of Brita in and Europc. Oxford Univcrsity Press. 
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Holocene non-poli ·o pal) n morplb fr 

Alme d.-1...""""' L ' & B' 

AL\1EIDA-LEilEI{0. L. l'l97 \'c~cl.tcll . íol<,, h.t ) ~k 
ntontan<h de la resaon Central de \1t\.h. Phl) Th"·M . \ "ruh'hll ,J( SI 

ALI> IEIDA-LEI\ERO. L. . IIOOGIIIE\I~TR .·\. 11 , C'll:Ef. \ \l , \ ~" 1,f 
a ... nd cn~u'Onlll<!nta l ch~ngc!_ from polll'n tt"c:rc"d~ ,,¡ \tuh:.m b~-. mf"Nl.l &nd 

DA VIS. O K. 19 7. Sporcs ol thc dung hsnt=u~ potornudb. lfh.'T("L~ t-cm "'"''ID tu~ 

bcforc Ple1Mocc-nc megafaunal e\liO(Il(W'I Quat. Rr ... ~." ~ "U.J 
LU'\I)Q\'IST. . 1972. r\ordic. nrdanat:~Jt \ bt S)rnb. Bot. l"p.\ :-'11 1 4 
\Al\ GEEL. fl , BUURMAN . J llRL'IKKE\IPER O SCIIEI.\~. J ·\1'11\0\lT, 

IIAKBUL. T . '.!003 En\.lfónmcntal r~Cl)ll::,tnh:llt.111 ul a Rvnun Pt-mtd :tk'U)('Dt rte m \ n 
Ncthcdands). with sp«ml rcference to ''f'rophakKh tun¡;:1 J. \rchatOl. S<:1 ·• 

VA GEEL B .• 2001. l'on pollen pal)nOOl<"l'h' In J P ~\IOU- 11 JO BIR 
Trocking em ironmeotal hange u"in~ Jakt '('dlnK:nl\ 
md1cators. KIU\\Cr. Dordrccln. p. 9')-119 

Lakc dcpos ils, natural archhcs or pa~tland use and atmo>pheri pollution 

Bunnlk, F. P. M. & Walraven, N. 

Dcpartmcnt of Gco·Env1ronmcnt TNO~l\n'ti. l trn:hl. (nle 1\cthcrlaO\.h•) 

nd 

. Traces of thc past plny an amponant role m the apprl'\.."t311Un n( plc\cnt dJ.) lanthl.oiJlt'" " .;aturJt 
arC~I VCS, such as lak~s , peat bogs and ponds an: ampon.mt ~cord'i of thc poht l'hc) ccmt.un 1fliOfl1ldUt'fl u.bnut p.u l 
cnvuonmcnts and hmnte but al o nbout past human a tlvtUc\ 11'1( e n:uur.•l archive! .uc not onl · JMr1 ~""f 1"lUI 
cuhuml heritagc, but they also tcll u~ of t"vtnh 10 the p.1~t ""hh:h JJ\a)' ctvc ,a_ ;t k 'on for thl! (u tu re 
Unfortunatcly prcsent-day landscapc dc,clopntcnt (a o_ housmg and n.:1d ¡.;"'ff~¡trudu:'ID) an,t tnJintcn.u1+ .. C' '"'wl 
(a.o. drcdgan g) nnd lowcring of ground water le\ eh threatcn 1hesr naturnl JrduH''- Re ult ol ~,Jun~:nt hu.ht\ 
may providc convinciog argumcnts to valuc and pn.':Scrvc thcm 

Our history i ~ prescrvcd 111 arclu\'~ For thc lao, t dccadc>. 1110\t c.:hmiltc .md cn'-amnmcnt.al p.u.tmeh.:n 
(e g. tcmpcraturc. water qualny. ct ) ::are rccordcd mstrumcntally. Por dm1.1 tc d.tu """' c.:iln C:\\'tl rdy oo \lo:ntll.-n 
records from thc past 200 ycars. llowc,cr, \\hcn gomg bad.. furthcr in u me, or "hc.'lt rl...:-<lfl\trudmg non mr.uurrd 
n .. -cords. wc nccd tO rc ly on the natural ttrclu\CS In 1l'le Ncthcrlanth. lak peat lx"g .tnd pnnd\, 1f undt\lt,uhc:d, 
nrc most valu:-~.ble natur:tl archives Lake dcposi t., mcorporatc part •cl~ ~Ofhi<..IIR!! ot (.a mu. ofJ muu·1.ah. urianK 
:md inorganic chcmical componcnts, the rcmains of ll\tng urgan i:.ms (pollcn. m.1t:rof,Mtl\}. etc Stud)1ng th~ 
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Llfl~l. e-oph) 1 1 and hcm1¡; 1 mrttnh. ~G1.1 
ea uownents h rm.n .k.-tJ\ 1u 

UlC' sc:duncnt r 11«1 lbc :tufl 1n a,gn~.· hun: a.n lht: x¡;ooJ hJhc of thc ~O centUJ) 
from a:r puv-1ng il)C" Y.bGtt coru ( /..ra ffliJI ) produ uon C..n bccamc an unp..YWlt CTOfl in the b . .;,t 
dcodcs of ~ prevKJU.S ccntury. u lbc cunfi~;Us tc,laatc p-c.lt quJrullle t nunwt pruJu¡;o.J b) tht: ln,::rQimg 
bao Uldtnrry ag f.um1ni.J an thc :ifc Tbc 1."0m an l.Wlll~ u~d to fecd e ttlc Coeul to tha ')htft the polkn rtcord~ 
10th le' ancn t.og nulndll k\th ol lbc:- meado.,., by lo.,..cr \-;Jiuc of g.ra.s.sbnJ \loeeds as nbv.ort pl:tnt3JO 
fPltmla'u lamt>olotal Tiu: m~raK f arbore31 polleo an the record uf Fort \'C\:hlm !Jlov.::. thc:- rrforotJ.Uoo of the 
(um IDC'e ~he Sc:coruJ WorkJ War, ..., hcn the 3rt:".l ~~' :omple1el) ddorc: tcJ for m1hL.U) pu~ 

In 2UU1, t\\:o \OUil antrop cm ... Jale~ ncar L'tre<:ht, \12... Lale \'echten and Lakc: Fort b1j \'cchten w~ 
mpkll and 3nalys.cd fTOm c;.h .. h !.J~c: stHr:ll ~cduncnr coro v.crc tal..L·n Ba~d on the '~Cs dJtJ it \loaS ckar Lhat 

lht l.D._e .5C\Íimcnt; \loac undhturbcd and record the perioc..l from 19-!0·2003 Thc: ch~m1cal compasition and 
con "(Dif31H!R of 'phnouJal c.-,ubona~(."OU~ n) -Obh panlcle<i WílS determtned U::.tng 1 +Cm th1Ck Sthces l..cad ~"aS 
ntnded fuliO\\mg GRA'-foY c-t o~J • 19'JS Thc rnc:thod u~ to utract SCP \\JS an 3d.1ptauon of the method 
dc\oelc•J'Cd by HOSE., 19'JO. The SCP cur.·e · the ftr<.t m Thc: NeLhcrl.ancb - can serve a.s a rehable dltmg method 
fe• la < c<n<ur) dq><»Jl> 1n Thc ..;cthtrland> (ROSE. 1999¡. 

Rc!túlt .. hu\\ thou he Jlrrk.bphenc lcad and SCP depos1110n incrrue from 19-1-0 I0"-3rd lhe 1970's and 
th.tn harply dcc;;rc:a~~¡,e Thc 1ncrca\.t m thc lead contc:nt is c:Jused by the mcreasc of the combu~uon of lcaded 
g.twlme h um 1923 tetr.tethyl (TEL) lead \\35 addcd to ga::.olinc for ~~ antt·Lnock propen1es. f-lowe,cr . soon after 
the Jntroductwo of TEL ~tcollftc re!I.Carch rc\·ealed th:.~t gasobne lead po::.cs a scrious. Lhrcat to hum:m henllh. h 
la')t.c:d until 1970 bcfore legt>l3li\C: JT'ICaSures wcre tillen to curta!lle:td rn gasohnc mducmg a ~lrOng decline 10 the 
ao~phcnc dcJXhiUon ofl~ad after the 1970'} 

GRAI'.EY. J K. A.N IIALLIDAY. (; J KEELER. J 0 NRIAGU, J.A ROBDI S & S.A. NORTON. lsotop1c 
record of latd pollut10n 111 lakc scdJments from the nonheastern Uni tcd States. Gcochiot. Cosmochim. ;\cta. 
59 pp. 1715 172R. 

ROSE, N L. , 1990. A mcthod for thc cxtractiun of carbonnceous pa111cles rrom lake scd1rnent. J. l'aleolim. 3. pp. 45-53. 
I~OSE.. N L .. 1999 '111e spattal and temporal d1Stribu t10ns ofspheroidal carbonaceous n y-rua h paritclcs (SCP) in 

thc scdunent rL"Curd!l. of Europcan mountain lakes . \Vatrr, A ir & Soi l pollulion 113. pp. 1-32. 

Linking currcnt cnvironmcnts and processes to fungal sporc assemblages 

Blacklord, J. J .' & lnnes, J . 8.2 

1 
Dcpanment ofGoography, Quccn Mnry, niversity of London, London El 4 S, UK. 

~ Dcpartment of Archacology, Uní vcrsi ty o f Durham, Scicocc Labora.torics. Soulh Rd. Durham OH 1 3LE. 

Whilc the basic premise of palacoccologica l research is thnt thc past and prescn t can be linkcd, 
qua li tativc ly or qua ntitat ively. thi s has not beco the case wi th much of thc work in fung:tl spores . This re lates 
pnnly to thc shortagc of ccological data , cspccia lly in tcrms of microfungi on plants o r in soils. An additiona l 
probh:m is tha t despi tc the incrcas ing raogc of surface-studies of polleo innu .'< and rcpresentation in a rangc of 
Europcan environmen ts, th is ap proach has rarcly bcen ex tended to includc fun gi. To addrcss tlus problcm, modero 
samples hnvc becn uuulysed from moss polsters. suñacc Ji ncr. shallow soi l scrnpes and s lightl y dcc per soil 
samplcs from a range of diffcrcnt vcgetati on typcs. In thi s papcr. wc out linc thc techn iques used and makc 
rccommcndations for furthcr rescarch in this ficld , rcgard ing sampling spatially and in tcrms of dcpth and choice 
of material. Secondly. wc repon modcm fungal and polleo assemblage data from heath land and wood land si tes in 
thc K nnd sugges t how thcsc can be used to intcrp rct subfossi l, Holocene~agcd fungal sporc assemblages. 
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Linldng pollen tran5porl in rhcr-.1 hm.m' 

Urt'e Ira ing and p l:h 

Carpenler R. G Brown, A. G' & a g o E.' 
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Rcconstructing biodivcrsity from pollcn data : mukin¡: che dn<o l'ompnrahlc 

Weng, C.; Dulvenvoorden, J . F. & Hooghiemslta, H. 

InstHu te of BiodiversiLy nnd Ecosystcm Dynamics (IBED). Um\CI)II) of Atn,tc:hJ.Im ~rut\l.l:\n :\1 
1098 SM Amstcrdam. TI1c NcJhcrlantb EmaJI ~ 1rn' ~l'.ll ni 

Biodivcrsity has long bccn of mtcrcst to ttologiw~o 3nd t:'-.JO!.Cf\Jtiun hioh•~l-'1 Scnr:t.l f¡a~,.t""' h.1H. 
becn proposcd thnt may regu l:ue biodivcr;ity of a communit~ ot a rtgtl>ll. mduthng chmJIC, ~.hmatn: "'.~l'!lllt), 
hnbwn heterogenci ty. compctiuon, prcdation, di~turhancc. pmduliiOO o~.nJ cnt:r¡t) JlJII.ltuht) lhl'WI;\~.:r, tht 
mech:mism and importance of these lactO!~ are c¡ull unl..nn""'n A haodwcDIIY h1~h"'t) OU) fC\"\'31 the lltl!,lblc 
rclationship betwecn biodtvcrsity nnd the envirooment~ and prondc due-. 3lt tu hO\\ tlus r lJtuu!.hlf• m.1~ c.:han¡e 
in the future . Preservcd fossi l anifacb of ammab or plant\ .nuy ~ a u cful oon:<' uf buldl\tf\lty hi\1\V")' 
However, the fossil record is oftcn not omplc:tc or conununus. Ml>il pl)lltn lrom JlfC d.ncd rJunt·nt nta.\ t'tc a 

more acccssible sourcc for this purpose. 
So far, there hnve been at lc:ast four catcgonc) ol method. .. a\lllbhlc: fflf tlnxJ,,·cf'\lt)' lt\:tiO~U"Ut:li'"W1 

usiog polleo datn: 1) di rect cornparison of tht number of pollen 1)-¡>o (J•JI)nnlo~lc.tl n,hnc:' ~ tncountctnl tn 
polleo spec tra; 2) comparison of dive~tty ind1ces hascd on down-corc polleo f,l)(:'(lr.l, .. u,_h ._, lh..: Shdnn[m·Wt!~"~~rf 
index, Simpson·~ indcx. Bergcr-Parker index etc .. 3) t.:ompan~nn ol pal)-nolclftl:JI nchne\\ u'mg rarcfJ~.:uun 
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