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f"'r too long there has bcen a major gulfbetween models used lO idenlify and understand thc proccsses 
and mcch,tnism~ goveming spattal pattems of p1ant specics nchness and 1hose goveming temporal pattems. In 
many spa1ial model~. the temporal sea le 1S nt worst ignored. at bcst thc assumption is made th:H thc data is too 
coorM: 111 sca.le 10 provtdc any meaningful ecolog•cal re. .. ults. In tempora l models, thcre are far too many cxamples 
wherc modelhng of the long·tcrm fossa l rccords ha ve focused cntirely upon lheir use in c limatíc reconsttuct ion 
wuh hule or no anenllon pa1d rhc O\ierall pauerns m spccie:, richness observable through rime. 

ln lhis paper, new modclhng of lhe long-tcrm palaecological data from Pula 1naar, a 3 million-year-old 
crntcr lake tn nonheastc:m llungary (W ILLIS ~~al 1999a, 1999b), will be prescntcd. Thc sedimcnts in this cnllc r 
are exccpuonal 10 that ycarly accumulallon is rccognisablc in the structure and provide a 320,000 year fossil 
record deposlltd between 3-2.67 M a wuh an 'in-bu1 lt' tunescale of annual resolution. This datasct therefore 
rc:presents mulllple temporal changcs m ta.xonomic richness through tune. 

Using models devclopcd to pnmarily undcrstand the spatia l relationsh1p of specics richness to cncrgy 
and water, wc have compared va.riations tn taxononuc nclmess in lhe 320,000 year fossil sequencc to calcula ted 
orbnaltnsol:tUOn (~a proxy for energy), and paleo-pro;ues for water Results from this study indicare tha t such an 
approach can provtde importan! information on thc rclativc roles of wa ter and energy in accountmg for spccies 
richncss through time. lnterestingly. however, resuh also indicate tha t it is not on ly 1he amount of 
encrgy/prccipitat ion tha t affect.s ri chness bu t also the ampl tt udc of the varialion. 

111esc results ha ve imponant implications for understanding both thc rc latiouship of prcscnt da y spccics 
nchncss to chm:nic va ri ables and a lso for predtcti ng fut ure trcnds with increas ing varia bi lity of climate. 

WILLI ·, K J., KLECZKOWSK I. A & CROWHURST. S.J. !999a . 124,000-ycar pcriodic ity in tcrrestria l 
vegernoion chnnge during the late l'lioccnc cpoch. Nature, 397: 685-688. 1999b. 

WILLIS. K.J .. KLECZKO WS KI. A, BRIGGS, K M. & GILLIGAN, C.A. !999b. Thc role of sub-Milankovi tch 
c limatic forcing in rhc ini tiation ofthe Northcrn Hcmisphere Glaciation. Scicnce, 285: 568·571. 
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crcts of the Bilge: Piedng Jogelher lb " krobo tan i a l Rr malru 
of n 3.300.) ear-old , hip" re lo. 

DeBono, N. G. 

Tht tluburun ~tupv•m::l W3!> found 011 th< \1Nstann .ut ~'l.L't el! 1\Jü..~~ nc:.11 lhc: m..~ t Ytn N 
Kas E.<e>v>uon onductcd from 19 '~ l~ 19<l4 une." cm! J "<>!lb,,¡ attrl3<b th31 pn>\lJc "'"""' '""~' mt 
the sea-borne: tradc of thc: La~ Broou A~ !·\rnt"ng th~ \;anou' .tnu.a~h rompn'm,g ~ .:u~\ \\t'f(' ~'"' 
rectJngular- hapcd. 'nthtdc: ' tngots of pwr 4.."\-.pper. "tu~h v.erc lll rtto\'<"red 0\tr tbt fi'ltl..r-~ ,,( th tt"n - ~ ;tr 

ucavation campl•gn. more: Lban 100 mtcrobotlnt~al d.tmcnl wmpln v. ~ coll ~~ Ín)l'tl thC' \\T...: ·L. uc: ~' th 
c~ca,·ators for later p.alynologtcal anal)~l!>. using thc t«hntqu~ outhntd h) Wetn:""~tc:tn ( 1Ql)6\ and (ft..~ and 
Bryanl (1001 ). Of these. thtrt)' \\ere! :b~oci:Hc:d \\,lh cop~ O\ hade 1R$;l.lCS Tht::t( thlrt) 'it'dtlllt'nt • mrl rcp~('nt 
m.:ucnal found matnl) sand"i hcd ~m~ the mgOb. mdudtng dunnJ~. or pl.1nt mollmal u'N for pad..l~tng. 
and cushioomg lhe mgoc.s and Olher anafa t The O\hldt" m~Ob lho ned as balb~t flv thc \htr. ,,1thc ,C"\hn'k'nt 
samples are thought 10 ha ve: lx·cn m direct conl3t"t "'lh ".ltl"r ami dctntu, found an thr sht¡f~ b1l~(' Ooc hllhe 
anoxic cnvtronment cre:ued by thc pre~encc of coppc:r m such largc quJntiUt::t. unu~u31 or¡;ant rtn\.ltm. sth:h a 
murex opercula wcre found among thc mgots (J~laL.. 2:001 32). Pr'thmtn:tr) :mRl)"-IS. ha. a...lnfi~ 1h.11 thc 
sedtment samplcs from lhc oxhide. ingoo al-;o COIH.ltn "cll-prt~Cr\'ed bot.101 al nuu('n:tls , mduiling JXlllcn Onct" 
all tbe ingot samples ha\'C. beco analyzcd. pollm types and oonccntrahon~ "'11 be ploued JC'~., the- "m.·L ~HC' tu 
detcnaunc tf any correlalions \\Hh Olhcr arttfact.s: may ~ gener:urd S1nct thr mgot .s:amplc_ con1r (rom a 
contaminatton·cornpromisc:d envuunmc.nt \\ht h ts .:liso anoxsc. a complete anai)SI of th.t~ ~lfOUJl of ~1mp~\ 
should provide a substnntial background ponr:~.u of pollen ta'(a to wh1 h the specrrum of '·"a from mort srcurcl) ~ 
contained samples could be comparcd Such a comp:arison also "-111 ttllo" issu 5. of contammahon oa lo" 
preservauon in cnam cargo contnmcrs to be more accuratcly add~ed 

GORHAM. L J) AND V M !lRYANT 2001. J'ollen. l'h)tOhll». and other Mocroscop1C PJ.ont Remams m 
Underwatcr Archaeology. ltJtemmional Joumal ofNmmcal Ardrat'olo.~,. 30(2):::! 2-29R 

PULA K. C 2001 . Cargo of the Uluburun Sh1pwred and E'·•dencc for Trade wuh thc Aegcan anJ lleyond In /rnh 
and CypmJ in Amiquiry 1500-450 BC, ed11ed by L. Bonf:mte and V. Knra~corgh•s . pp 11-60, ict~1a 

WEINSTEfN. E. 1996 Polleo Analysis of Undc:rwatcr ttes In Palynology · Prinr1plt'.f and A¡Jpltcmwtr, , rdttcd 
by J Jansonius and 1). C. McGrcgor. pp. 919·925 . vol 3 Amcricnn Associnuon of • tmugraphlt' 
Palynologists Foundation. 

Archaeological plant resios in the Mcd itcrrancan : Polleo extraction and analysis 

Marshal l, O. M. 

Dcpart mcn t o f Anthropology, Texas A&M Univers ity. 77843. Collcgc Stallon. Texas (U . A) 

Shipwreck sttes are known to be a wcalth of mfonnat1011, ncvcrtheless, more avenucs are ava1lable for 
c loser examinalion. Found on some shipwrccks are amphora rilled wilh vanous typcs of rcsms u~cd for trade , used 
as a scalantli ning thc inside the amphora. or resins uscd asan add tti\•e to navour sorne foods. such as wme. Rcsms 
are plant based and due to their composition are high ly prcservablc. Pollcn trapped in rcsins can •denufy the type 
and origin of the rcs in sample. However. rccovering foss il polleo frorn rcsins havc prcscn tcd a mynad of 
problcm . Rcsins are dis tinguishcd from lat and pitch by lhe purity of thc sample and thc plan! source from wh1ch 

Vol. 14 (2004) 265 



thcy gn:we Dt\ctt!x . lhe use (1( thc &.c:rm nu:y be a nu~omcr ~u ..e ITWlY plant nudat i:on 1st of rn1ni. 
sum • <lb~ "' (Út ) ""' e • and btcl ~ of ib<'sc <ortglomo=t<> 1110) be ><:par.lted •nd tJcnufi<d 
through tbc IIK' of pccuomctr . r. solwm' th;at rcdo ... c ro1ns to hqwf.h trl" oot al~ a~~ condu~I\C for thc 
rccmcry o( (os.s 1 rcncn and lpUR'S Ek\CO resm s:unplcs acknllficd >u ·re ID~- \\tete rcco\tted from Lbe 
s.hlp\IITefl 1t1: oí Itktu Hnmu md v.~ thL-n currunc;d tor (u!ull pollen \c .. eral mcthodologie!l \loCTC J.Ut:mpto.L 
)d ~ mt'lhod h:t ptooren w be JliOS'c cH((;ti\C than 1n) cf the ('lthcr<, , n:gardlo~ of com(Xhttlon of the ~m 

mple an31yt.cd Ahhougb thc: t7C an thest: samplés l'i ~null polleo \IoM f«"O\C~ :tUi!!!Otlng th.tl t.he reCO\et) 
tcthniquc l'i othd otod ltw thc ('UlJUnaLIIJO uf larga ~llC Wtlplc:; hOUld f(\'e3J 1gnlfkJ.DÜ} mort: lnfontl.lUOO 
ahuul ach wnplc 

Record of poac~>ous ph) toliths from an archaeological ite of west Bengal, India 

Ghosh, R. 1
; Bera, S.'; Chakroboty, S' & Banerjee, M.' 

U•u.:portmcnl of BOliln). Lnl\crstly ofCak'utla, 35, Ballygunge Cucular Road, C'alcutla·700019, lndta 
1Rad1o Carbvn Laboratory. B1rbal Sahn1 lnsututc of Palaeobot:any, Lucknow. India 

Ru.:h and w ... c~ phytohth.) (opahne s1hca txxhes of plam ong.m) of poaceous affi nit) are recovcred 
frorn Wtl )Jnlplc of an an:h;u:olog1ca l .,,,e of l>akhanna (23° 25' N, Sfl23' E). Dislrict Ban ku.ra, \Vest Bengal, 
lnd1a Thc -.eduncnt\ ha~e bcen dated ~ 211 O l. 340 yt~rs 13 P and correlable with the Pte- meta l Earl y vi ll agc 
h lfm1ng communay culture The recovered phytoluhs are grouped under Chloridoid, Panicoid and a type 
combming characten~ucs of bOlh Panic01d and f-cstucoid classes (as observcd in Bambuscac) Panicoid and 
Ch londo1d typc~ are recovcrcd rrom aiiLhc )IX soil samples of dt ffc rcnt dep'lhs of the stud ied trench bu! the fom1cr 
uccur1 ttl lughcr freq uency (7 1.3%·9~.95%) lhan !he loucr (6 O 1 %- 19.4%). The third type (Bambuseae ) was 
mfrequen t(6 5<{) and recoven:d from only one sample. 

Two 1ypcs of pacicoid phytol iths v1.t, cross shapcd and dumbbell shaped. ha ve been observed among 
wha ch crCKs s ha pcd oncs typcs are more frequen t than dumbbell shapcd oncs. A high percen tage of variant.l cross 
and low percentagc of vari ant .6 cro~s (among thc 8 varianlS of cross shaped phytoliths dcscri bcd by 
Pipcm o.J984) suggcstmg affin ity towards culti vated pamcoid species lea mays occurred at the upper depths. High 
pcrccntngt o f varianl .6 cross nncl low pcrccntage or va rinnt 1 cross, characteristi c of wild panicoid grasses , 
occurrcd atthc IO\\<Cr depths o f thc ex ca valed trench. 

In add1tion to the phytoliths. thc prcsently stud1cd samplcs rccovcrcd rice grain. pu lses and oil sccds. 
'lllc prescn t data on phytolith study suggcsts tha t mni?.C was another mnjor cereal crop cultivated by the people of 
Prc:· meta l Ea rly vallage Farming communily of this pa.rt of Eastcm India about 2 110 ± 340 ycars B.P. 

Pandanr1.1' back-swumps to Taro lields-pollen-based chronologies and the taphonomy 
of agricultural soils in thc Pacific: an cxample from Rapa lsland, French Polynesia 

Prebble, M. 

Dcpanmcnt of Archaeology & Natural History, Research School o f Paci fic & Asian Studics, 
1l1c Austra lian National Univcrs ity, Canberra. ACf 0200, Australia . 

Confusion has rc1 gned cvcr since palynological techn iques wcrc cmployed in attempts at dcfining 
human innuencc on Pacific Islands. Much of thi s confusion has becn fue llcd by some con1entious assumptions as 
10 how human activity may be rcprcscnted in palaeoenvironmenta l records. The pa lynologica l understanding of 
how humans have inOuenced vegclation change has 10 a greater degrec rested on Lhe idcntification of 
amhropogenic markcr taxa. Such taxa may be rcprcsentcd as a direct resuh of people su eh as introduced cultigens. 
or represen! a more indircc t response to human activity such as an increased contrib ution o ( 'weeds ' . The 
conccntration on more. convcntional pollcn depositional sites (e.g. crater Jakes or large 'unrnodified' peal systems) 
oo thc l'acific ls lands with thei r inhcrcnt taphonomic integrity and potcntia lto retain continuous c limatic rccords. 
has resulted in the identification of fcw if any markcr t.axa . lnstead , identifying changes in fire frequency and 
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support 3Uitmpb to undcnu.nd the n.J.t~ &.: 1 ITtlG 

Rapa bbnJ (Lit :' T . ooJ loa !"-. _ 1nl ,, 
an opponun1f) ro c'pk.« ~ )ltan~tl\t _lt IX p.tb~,. xt~\\JtXIIDC1lU1ID\ u am 1lr 1 
b) Aus[JODOi.an "pea In,!; p«lflk' b) -7~0 yr'!t RP .ardu ~ .._-aJ.,. D blmJ pn-.. al) 1 _ \ m 
latl:tr) t5 l ~11 K·Ar >~) 'olcawc al.kr.a dro\\11<d ,.,., lh< \Uth=l '' l'..1rtcin a prt'( .tcJ twto.,,.., ~ ...-n<-
~1'< s.edunrnl4r) cor-n \\-ct"e obumN from a Nc · '\lo"lrllJ' Jepo:-.1t at tbt' m.tnf.h. b.: n cbt lo\l~,..,. \-alJ<'\ fiD anJ 
lagooo -'l th~ harbour had Th~ ~ !>'ftamp urt ..... c rcr~t.. 1 n:nlO,;l.D_I ~ .a formal~ ntrn ,._ Uf\' 

(ColocaJaa l'Srlllrn.lil mtroducN ~) P3 ni.: b.La.ndent J'Klfh.lfield !- .. ltural .)!<oh.LJ\ ~N.o. N .. m .. th~ ut~ 

19()()) E;Lcb cort ""ób pb~<d ~Om lp.:ut ruamng aJoog J 110m tnn~ :t l'k"tf<'th:fa~utu to tb.: b~ "' .. b.n u.._h 
cort h..ls been tbted ~t-ahng prr·hliiTWl ~tt:hO'k"nW) b.s tor ea...:h, "'nh 111 üTe · ~mrkd u•· J"'lkn su..-h 1 
high spaual resotuuon a.ppm.1ch '-'Ob anemptN m :an cfíon 10 f't'S.Oht' th(' I"'~CflU.ll tapb.10om1~· rl\~km, mhcrrnt 
1D SUCh aCUYC dcp(biUOO!ll Sil 

Cnlot.:ru~a tlrul~nta polleo, rart 10 Pa.:tlk bbnd IT\.--aili.. "a" 1J:enufic.!\J tn'\fll h)tn nt thc \."t~ 111 \\h.:lt 

1 thought lObean agncultural soal munc:daatcl~ bént:'.J.th lht m.1Jcm ~"amp ~nrla l 'nJai~10g th, .... oal h ('C!It~ 
sequrnce dommated by up to 951'J Pandl.lnJif pol~n \\lth. ·¡3tc:d nu~rorcmoun .. SJ~ndic.'lml~.~ p.alm ~('<".~~~ 
(closel)· aligned ~1th llmuiajárslt'riaml. cn<km1c tn Lord How h). 1bse-m from hhiOO(' re\ )1\h. fJth ottl"'' th(' 
record '-' llh lhc ad\ent of CulCK'ru;a nnd 1~ no" nunct on bllnd The .:unorph<lus n.:nurt- l\fthr S(\11 tx"\Jlrn rt'COI\.1 
nnd a lack of plant rna romnams me3nt thal ath:mpb JI AM · Cl.J d3tmg \Iocr(' redu .. ~N .,) taf'bonoou..: 
constr.u nrs. To resol\ e su h con<ar.unts MS da1~ on polltn·fr:tcuon:; "'tn.- att~mptC1.1 on Ympl Jc"""" il r:tn¿.."< 
of the corcs 1ncludmg: 

S01l sarnplc~ w1th uo polleo of ·modcrn· l.'.bJractc::rc g ha.stonC'lll) m1n""du~ plan!" 
Pm1danus donunant pollen-fracuons from sampl ~ at thc rnVpc-Jt 1ntcrfacc 
The ruues obtamed produced 11 ¡ut l)llologac:tl-h;utd umctrnmc ror hum.1n o1.:tn H) that t'lro.tdl fiG 

Wl thin thc chronology suggc~tcd by the tsland's o.rcbacologtcall'l"Cord Th~~ 3bo prO\tdc .1: chronolt~ thJt hu 
exceeds the resoluuon ach1eved b) Othcr Pactfic bland pabeocnnronmcntal ~1ud1es ba!>cd rnnunl~ on buH .. 
sediment dates. This chronology has a llowcd for o. greatcr le\ el of anttrprtll i!On of thc p;ll)nOlogu.'.ll daw and h;u 
e., tended lhc dcpth of its applica t.JOn to the archaeological rt"Cord 

Antbropogenic environmcntal change and initial settlcment in New Zealand 

Chester, P. l. 

School o f People, En\1imnmcnt nnd Planning, M.assey Umvcrs1ty, Pn lmers ton North, cw Zcal3ntl 

Over the past twenty ycars. thcre has becn v1gorous debate. concenu ng the u nu ng of fir.; t human 
scttJemenl in ew Zcaland. Three chronologies ha ve emerged; 1) fi Nil human ettlcmcnl occurred no 1 nger than 
600 years ago: 2) it occurrcd about 1000 ycaf) ago: 3) 11 occurrcd allc:tst 1400 ye.ars ago. The shonerchrnno logle'\ 
ha ve rcli ed mainly on rndiocarbon datmg of archaéOlog.¡cal ma1cri:1 l ·uch da tes are minunum agcs bccau~c thc 
s ite of first settlement may have been missed Visible or tden l! fiablc archaeolog¡ca l C\ Jdencc mo~t li lcly 
rcpresc.nts a pcriod of cstablishcd sculemcnt (when a population 1s of sufficicnl ~ 1 7..C 10 he \113ble 1 n1HI!ml); 
thcrefore. palynological data has played a n1.1jor role ín cstablislu ng an mi1i;1l date of sc ttlcmcnt. Palynologlca l 
evidencc of anthropogenic environmental change has traditionally focuscd on two aspcc ts of ngric ultura l actjv i t i c~ 
clcarance of indigcnous plants and cultivation of domesti ca ted plants. In the po ll c.n aecord, th C!,C acu villc!t are 
signa lled by Lhe decline of indigenous plan ts, the presence of abundant mtcroscoptc charcoal par11 les. the 
presencc of cultigens. and thc prcsencc of wccds associa tcd wilh agricultun::. Jt is we ll docu mcntcd hy carly 
European explorc.rs in New Zcaland thm prehistoric Polyncsians (lhc mdtgcnous populauon) clcm cd hugc t.racts o f 
forcst thmugh buming, to provide space for settlcment bui lding and to grow crops. 1l1c palynolog1cal S1gna1ure c.:~f 

thcsc cvcnts may be dctcc tcd in sedimcnlary dcposils, without thc exact sue of disturbance necdmg 10 bt: 
discovered. However, controversy has arisen sun·ounding thc rccogniLion of thc palynological ~ 1 gna l of human 
impact on the environment in New Zealand beca use of !he la e k of polleo and sporcs of prehiSIOric cu lt1 gcns and 
wccds associalcd with agriculture. 
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le b nov. ra»CRUY ~o.-erptcd that 11 r Jput lt s ·! 1~ and _ COI.Dütkot rapsd n~ 3.Dd .. u~t;un J 
abQodancc m tbc piOilCCI plan l'tcriJlum nruúnrum an 11d gra».. trom ahout 00 tu 600 )r ago. ~ulu 
from onlbropo~au lxmun' lbn 1w bern mtcr¡~rcta:l thc pal) 1 e <•1 agnal of anau•l hum.1n ampact oo thc 
c:nvuoomau of Za. nd K<Xmtly, Fku • .!.. T,Jdd 1~001 ¡ n..-.: M~Uc<lthatlh~> ma¡ nut 1x Lhc pal)1lologkal 

gn..l or IDIU.II humoan 1atpo1Cl buL r~tbtr lhc c:sb ltSlunau (ll tbc u ' t.bc Picndlum rhuomc 6b a tapk food 
,.luch allo'-'td peoplc 10 scuJc ;ums pr<"10U 1¡ unanb.lbaublc lxausc ol b< ola >Ua!Able <'rop lb<) pi'Op<l><d 
rhat n~ll and &OmC'tH'Oiel IDLCTmmcnt oc'"urrenc-es of Ptcradtf.fm pm• lO lhe r3pld mcrea~ msghl rt'flct.:l ~mall 
l.tmporary clcannp m lhc (or 1 uscd; lo po,. Clitp> fur a f~· )ea.t\ and theo ab3ndootd in tlus !!oltU3UOI'\. 
Ptr-rr.dli.mJ 11 a 11on:tl 10 the ahandoocd rdcn.,. and m3y c.t1..appc.1r u (Qre!.t regenenu~ ThC} proposed th:n 
cuiOfu JJIIon \\1' a t'ko-iotagc- pt,-.:css In thc tntu.al tagc, coloruzauon ".C. lurutcd to (;«btal arcas. and the nonh, 
bcc:suie CJf thc nccd to gro"' I.IOplcill crop:t Thc :.ccond ~t..1gc Ot:currcd afttt thc! de.,elopment of the technology lO 
produ c tbc Pt<·rrdwm rhllomc a d crop and fuuJ rc-.ouu.;c 

A~ pan of mullld1S4.:r¡')hnaty r~rc;h. scduncntologrcaland palynological stuc.ly of lale ~eilimcnts from 
a mal! ccJ;S\totl cat,hrncnt. rn a n::gron ~ht:re eatl) :w=ttlcmcnt rtlól) be c\pected to ha\t occurred. v.~ undenaken to 
rcxorhlrUct ~Ion. vc¡;I!Ullon, and fnc hr;tono Tephrochronolog)" and AM daung_ of polleo Jnd spore 
corlt:cnuatcs '-'•ere u~U w ("OO~¡nu::l a c:hronology lltt~ccn ,. 1600 BC andAD 1200 a comferlbroadlea\ed for t 

urroundcd the l.d.c: . Al , AJ) 1200, forc:.c>t was raprdly repl3ccd by fi.re-mduccd M:rub. Thc unprecedcnted 
nugnrwdc: and raprduy of thn~ deforntatJon clcarly ~rgnab anthrorogenrc agency. and marks the. begrnning of 
C' tabh!»hcd satlcmtnl At ,. AD 14-00, a ... hon erosron e\·ent comc1dcs wnh local fir~ and IS pmbably a 
cnn\Cqu¡,:nce of anthropogenrc burnrng. Afler Europea o seulerrn:nt in AD 1850. Europcan-mtroduced plants 3ppcar 
rn thc: pollcn record and e~tcn\rH~ p~turc Vv'M c~Labh hcd Followmg thc Acnley & Todd (200 1) sccnano. small 
;porddtc occurn::nce) of 1-•r~ndwm ~porcs pnor to 1:200 AD may be indJcau,•e of small coo.sta l senlements, perhaps 
dunni! 10111al coloni,.auon before thc: Prnrdwm rhizomc v.oas culuvaled Howevcr. surular occurrcoccs of 
Ptt'tidlUifl are: ~nown from dcp<bllS t'Yen bcyond Lhc LJme of possiblc díscovcry JOumcys 10 Ncw Zcaland Local 
eu:Kron cvcnt~ durmg th rs pcrrod are not accornpanred by deposllion of chnrcoal, o probably resu h from 
land!llldes cau\ed by severc storms or Lectonics. Low abu ndance o f small charcoa l partic les probably results from 
d.J.stant 1nfrequent fircs, ¡n<.Juccd c!thcr naturally or an thropogcmcally. 

ru~NU;.Y, J.R TOI) IJ. A 200 1 A Genorne ora Mernome: the cause of the rise of bracken fem al around 700 
BP an Ncw Zealand In M JONES & P. SIIEPPARD (eds.). Ausiilllasian Connections and New Directions. 
Proeeedi.ng:, or tl1e 7Lh Auslralasian ArchaeomeLry Confc.rcnce 200 l . pp. 14 1- 154. 

Quantitativc relations between archaeological and palynological 
data al multiple si tes in Ocnmark 

Odgaard, B. 1
; Meistrup-Larsen, L.2

; Rasmussen, P.J & Sosted, K.2 

1 Dcpartment o f Earth Scicnces, Univc rsity of Aarhus, DK-8000 Aarhus C, Denmark. 
1 Agcncy of Cultuml Heritagc, Slotsholmsgadc l . DK-12 16, Copenhagcn K, Denmark. 

1Geolog.ica l Survey of Dcnmark and rrcen lnnd, 0s ter Voldgade 1 O, DK-135 1. Copen ha gen K, Denmark. 

Traditiona lly. pollcn records from periods inOuenccd by agriculture havc becn intcrprcted qua litati vely 
usmg changes in indicator polleo types. Mos tly. incrcases in palynological "an thropogenic indicawrs" ha ve been 
1akcs as C\• idence of intcnsi fi cat ion of land-usc. One potcntial app roach of va lidating such interpreta tions is a 
comparison wilh indcpendcnt lines of evidence for human acti vi ty. ldeally. such evidence would relate directly to 
agncultu rn l pracllces such as ploughs. spadcs. foss il field systems or remains of domesri catcd animals. Such direct 
evidcncc of agriculture docs cxis t but usually not in quanliti es that will allow numerical comparison with polleo 
dntn . lnstead, wc hnvc used cnJdc numbers of a ll types of archaeological finds stored in the national database of 
cultural history in Copcnhagcn as independcnt evidcnce of th~o: cultur'd.l impact at la.ndscape leve!. Most 
archacological fin ds in thi s datn base relate to gra ves or stray finds of stone tools but we hypothesised that the 
gcographica l cli stri bution o f such finds wou1d rcfl cct thc dcgrcc of agricultura! di sturbance at thc landsca~c level. 
Pollcn data from 14 lakes of roughly similar size were collected and di vided straLigraphica lly mto 11 
archaeologica l pcriods covcring the last 6000 ycars. Archaco logical data frorn within 1 O km around each si te werc 
rctrieved from the databasc and compared to the pollen records of the same periods. To mimic the "palien view of 
the londscape" archacologicnl data wcrc down~wci ghtcd accordi ng to dis tancc us ing a varicty of wcighting 

268 Polen 

Pal) nolog) and Taphonom) of lhe Grea l Ca ' e 111 '\ in h. 
arawak, :'-1aln) ' itto Borneo 

Hun~ C. O. 

Th~ contnbuuon bncfly d cntlt's. th~ cahbrauon t.Jphoo,muc \IUdl~ • nd thcn '" ~ dct.111 tht' 
palynology of Lhe i....dtt:: Plcistocene deposu · at thc Gre-:11 ('3'~ at '\tah. ·arav.a . \blJ),IJD Bom ' Thc Grt"at 
Ca,·e carne to famt -lO )e3~ ago a~ containtng thc oldot liunuo rrm.nn!' tn bland t:: .-\s1.1 llm. \\.1\ late-r 
questioned but rcccnt rr-c-\Jiua.uons. of wh1ch Lhis rescarch t n r n. confimt thal rc"lf'k \\CI'r mJC'Ctl u-.mg tht> 
cave lxfon: 40 ka RP 

The taphonom•c stud1es hov. th:ll th~ pn~~ nun.1nt pathv..1~~ h~ \\h1ch pollffi ('ntt~ thc ene aCC' 
b1ogenic, wilh 1mponant \tctors mcluding bltS (both mset·tivorous and' gc:1anan), ("3\;c ~"1f\.leL~ and ~Un\'1\\10~ 
-wa.~ps. A1rfall palien IS only SlgDificant 111 a lOnl· e 20m \l.ldc :n thc ca' e m<.JUth, but 11 ''m thl\ tone thal m1Kh ot 
the signiflcant archaeologu;aJ linds are locatc:d. 10 luUmp thc famous -l2 la old ' l""lctp S utr 

·Tlle palynological study, of over JO m of .section. sho\1.-s that tht '"getJ.tton nround th<- ca\C changed 
dramatically during the late Pki~toccnc . Drought·stm. cd . .somc!Urnes scruhb) lo"er rnontunc foreM "as pl"t'-,cnt 
dunng much of lhc La! e Pleistocenc MangroH:s v.crc mtermmentl) wathtn re:1ch of 1hc \'~'tors J"rom Lhe a'c .:md 
at ooc point, vcry closc to thc ·oct•p S~ull' locauon. Adt't"tulia·dormnatcd .. cgeumon \\3S dos~ to thC' ca'~ 3nd thc 
sedimcnts are full of estua.nnc daton"b 

Therc is st:rong cvtdcnce for repe.1ted fircs m thc forest outside thc ca\ e frum befare -lO ~J UP h ~~ 
possible that thesc rcnect human acU\rty. possibly a fomgmg SLrn!Cg) which fJvoured rcg('ntralmg forc-~1 . 1lle 
vege tat iona l picture frorn this rcscarch contrasts wtth currcnt models SU&ge$110!t that thc north of Borneo w.n. a 
rn in-forest rcfugium during the late Plcistoccnc. 

Palynological studies in the Cave sedimcnts from the Mora,•ian, 
Javoi'ícko and Hranicc Karsts- Czcch Republic 

Doláková, N. 

lnsi tutc of Gcologacal Scicnces, Masnryk Unavcrsily, Kot iAI>~A 2, 611 37 Bmo, 
C.Gcch Republic. nc!:J @ser. rnynj .cz 

Thc sedimcntS of thc kars tic fom1:nion from the Mornvinn pnrt of thc Czcch Rcpublr c (MornvrJn. 
J avotf~ko and 1-lranice Kams) werc invcstJgatcd. They nrc of /lo loccnc, Plcistoccnc and MIOCcne ages 
Palynological in vesuga tious wtTC made in the collaboration wi th furthcr gcologJcal and archcologlca l disc1p lmes 

TI1e rnain problcm of thc pa lynological studres in thc caves is th:n the scduncnts - e pccially of thc. 
Quatemary ages · do not contain the plnnt r ts in thc1r origi nal po. itions. 11us fact causes problcms compli c:lU ng 
the ages dc terminations. Thc m1 xing o f !he different agcs components - espccia lly Qu:ucmary and redeposucd 
Ten ia.ry oncs - is conu110n. TI1cir preservntion stntcs may be d1ffercnt or símll:.tr. Somcumcs it is vcry dlffiCul! 10 

distinguish lhe age of palynamorphs known from bot h Quatemary and Tertiary (f.c. Pmu.i, Ulmw., Almu, 
QuerC"us, Cory/us. /Jerula). 
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