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IJI~OI L\C,LLL.\TE Y T "D DI'I,()FL\CELLATE BIOLOCY 

l~•olution of dinoc~ sL~ and pal~ nomorph' in depu it.s of marine palueogcnes in the 
~orth of Easterh slop of the L rah and central regions of West iberia 

Bakleva, L. 

TilC l"abc:ogcnc Clf \\' 1 ~·bl.·na unuo '' n.:ponal horil ,n~ in "h•ch m.1nne fa&.:ic..--s are rl!pre~cmed by 
thc Toallt ~J):t. l.uhn\lr..i..ay;a, Serov,las)Oi, lrtnhL~p .tnc.l Ta\dm.,L..aya lonn.1uons. and to thc south thc 
Shadn la)J .trat Kurgan.,LJ)J hl·d A ~traU¿!JJpht~o: ln\1: ugnu '" oí 12 borehole'll ha'i b6::n conducted 10 the 
notthcm s~~ .. m .. ~;t)J lf1ghland. th.:: northt:m Kondm ... L..a):t l..o\lobnd amt thc Sibt:rian l'ral~ Chang~ m dinocy:.t 
a t:rnhlagcs 10 the Palo~C'O(cnc Jnd Eocenc- .are ob)cncd v.1Lh :!3 bu~tr.~.ug.:raphic honznns b:tscd on dmocysts 
htmg nt.abh hcd lbi11.1 ha~ allo"etJ corrclallon to \lr':JIOI)'I~ 3rCJ\ and d.lung of ~trata E\tdencl! from the 
A"'ntar,ha. l'rJ mr~ph)~,;cae Jnd Chtmophyccosc an: aho cun!ttdcrl!d Thc dat3 ~how that Yurkov:;L;Jy Foml.'ltion 
(thc fa(IO ¡IOJl(l~Uc uf thl! Ta\'dimla)ot f·ormauon) contams mnrine horiwns Parollel !,ludies of 
nncruph)taplanl.wn and palymunorph., pcrmu rt.:ftnt:m('11t or thc agc of continental deposns. Somc bio1ones 
\IUdn:d Jl:rth\ Wc,rcrn Stbcna are cahbrnted usmg we,tcnl Eumpc~m duH.lC)~l LOO<ttions~ but a fcw biozoncs h:tve 
clu:tr ""'" ¡novmct;tl pantcutmues 

l'alaeogcttc de~ib from the lo\\cst to htghC\1 tnt:lude· 
1) Talihkaya Pormalion (Lowcr Jl.J icoc:L"IH!): Dinoz.onc: Cnodmwm .Hriatum and Spinidinium 

dnHI 1pltwtum; Palynolone: OntlopolliJ giganli'IL\ Nudopollü t'lldtmgufutus · Trudopollis memteri, bcds with 
p~lynocomplc."(. Oculopoltü gigtmter" • Ot·u/opo/li, .\ibirifll\" - Nutlopollis endnngttlau~.-.. 

2) T::thblaya Formation (Upper Palcocenc): Dmozone Alterbidinium rirculum - Cerodinium 
\{lf't·ioumJ. bcd\ with J,aJulirlmium'' 1'tborgttlW and bcds with Cemdinútm medt·alfii • l \abt'lidinium baktri: 
Potlyno10nc Oculopolli\ gigalllt>tiJ - Trudopollu· nunpetfi•rrtn - Atuu:olo.\idlte.s ituignil· {in thc lowcr part. beds 
Y.tlh Normapollr•., spp. • Splwgmm1 pu111/um) 

3) Scro\~ka)".t Forrnation (lJppcr Palt::occnc): Dmozone Deflandrea denticulaw (~ AliM>ry.,ra 
uu~rge~rilll), bcds Cuodiuiltm .\per-io.\mn .subJp. glabrum • Dt'jlandrea nebisfeltlttL\iS. bcds with palynocomplex 
l"ripompo/lt•tlllt'\ mbtofto· ~ Tritttriopolfc•tlite.\ m.\'rinJidt•.\ • lmerpol/i( .suppligemi.\. 

_.) lrbu~l..aya and Lulml-Orsl.aya fonnauons (middle and highcr parts) a) Lower nnd b) Middlc 
Eoccnc; n) hcds \\llh dmocysts Ct:'rodinium \j)ednmm \Ubsp. glabrum • Fibrocy.,ta bipo/art•), Dinozonc 
Dt'flamlrl'a oebi\ft>ldeii.\IS (acme), l)tnotonc \Ver:.elidlttmeckelft'lderJsi,, Dinozone Dmcotlinium .\imile

1 
Dinozonc 

/Jrrwodmium l'llfif•/ongillulum, Dmowne Char/¡•,,tfO\\Illi'O r·oleotlu)'pltl s. l. (unitcd bcds with Dracodinium? 
nmdylm /Dmradittiwn politum. bcds "ith Clwr/ndodniea roleotllryptea subsp. rmundatn and beds with Oiphye~ 
rollig1•nm1), bcd~ with Pentndiuium lmil-mctum: bccl~ with palynocomplcx Tripompollenites rnbusrus • 
Trifllriopollerlite.\ myricoidt'.\ · Plicapolti.\ p.u•ucloexce/.\uJ, Palyno?One Cn\Umea rrenataeformi.\· • 
Pom¡u·rkjoidtu!pollenitc·~ .\1/bhercyniru.r· /11/yrira p., Palynozone CaHa 11opsi.\ pseudoringul1tm 
Pompedjoidaepollc•nitt•.f .\ubhNr·ynicu.\ - Arafim·eoipol/enites eupltorii - Sapotacenipollenires mw•ife.\luJ·: b) 
Dino1011 C Clwrlewlowuiea fiudaw - Wel:.t'/u•lla owtli~ • Wt:'t:eliella artirulaw {;teme) (unit.cd bcds wi th 
Clwrlt•.\dm,·nit•n fauima • Wen.diella omlü · \Ve¡:_~liella aniculala (a.cme), bcds with Wetuliella c·arouata • 
W,•tulil'i/afmriaw • Wetzelielln O\'alis and beds with Rltombodinium? penragonum • Cltarlesdownit'afa.rrinta), 
lx:ds with Areo.\phaeridium arcuawm - 1 JeteNmlncacy.\·ta por().la: Palynozone Cttsumea trenataejormis · 
ra\lliiWfJH-' p~eudocingulum (ín thc uppcr part, bcds with Ca-llanea crenataeformis · Castanopsis 
p~t'udoringulum- Qw·t·us spp.). 

5) Tavdinskaya and Yurkovskaya format ions of e) Middlc and d) Uppcr Eoccnc. e) ileds with 
dmocysts Soattit•lla gramdata (acmc). Kis.,elovia omata f. reticulaw: bcds wi th palynocomplex Quen·u.f grarilis 
• Qurrr·us grariliformü · Ca.11anop~is pseudoringulum; d) bcds with dinocysts Charlestlowniea dmllrara 1 
D(:flwulrea: Palynownc Qtternu· gracilijormi-l • Qut:'rctt~ grarilis (in lowcr par! of thc palynozonc thcre are beds 
with Quercu.f grariliformis • Querfus gracili,, - Jlydropteris mdutus). Beds with Dl']laudrea plwsplwririca subsp. 
au.\lrali.l var. lata characterize thc top of thc Tavdinska ya Forrnation in thc north of thc Kondinskaya Lowl:md and 

~10 Polen 

The mall peridinioid biofaci~ in Pall>ocenc tnHJ r lUih (. urolina. l ... \ . 

Lucas-<:lork. J . 

In h:~llu\\ m:ulnt !.k~tb ol Crcl.t¡,;'nlU' .md Tcttt.lf) '"''",lt h lk"'C on "íll1lfn..""'l(11 fmd a 
of Pc.·ndtntJ~c;l(" thJ.t lu'e ~.auto morph k'~~~- 1 1.:"h.tr3 ·t·n)u •. : 1n ~,. :'10 t.hc .. :are r b.U\t.:l~ ll. f J h'~ ~ 
thm W3lled 3nd p3le-. tu' 3 OOst ~a JI} pt:nJtnK\IJ ~h pe: "11h orh.: 3["11 ... 1 :anJ l \., :.lt'llli'J~o 1 b..lra 1.0J th..·. tu\c J 

high dcgrec ofmtrbpc!cifit: \ariOlbiht) m .. uch Jct.11h .t..' ~urfJ~.·c CCLtmcnl ).!1(" anJ \c..ntl !1-h.tf'\· \h"~ '" th.."'· 
~rectes occur an as~mhbg of lo" '['1<\:ltt-,. th'<"~""'tt). m <.~r.tt.l ,,( P".ltc.,.,...._·nC' ai"C' t..lll th<' . .t\ nn.Jh R•\t'T ~ tk 
(SRS) m South Carohna. L ' A. f"kxxi.._ t'f thc!lot: 'null. p.t.k pt.·nJtntlKli focm' n"Y' \le ..,,ldCf J lc.1 N' ~ 

"btOfactes" 
Uthofu ie.s mterprruuons of th~ PJ.Ietlt.:. nc: :u SJY.tnnilh ~n_c.·r He.: .tn: prt.. ... rntnl 10 ·\:sJLmJ ct al 

(1995) ami lll F311Jw and Pru..~ (IQQSl -\hh~~~h tht..· ('ettdnuotd hi<"\lill.:"a.~ ts. J''•llo:t.U(:d \~tlh h.lllllY. "illL'r 
ennronmcntS gcnc:rally. 11 ts C\idt.:nt that thc: dommJnl.:"t t'f !\m.lll piilt p<:m.hnt(''Ü.' b lhl\ úlOÍtnc,:d M an~ \ <" 

spe(.~tfic palcocn,tronménl h ma) be pt~!olcnt m up¡~r Jdt:e pbtn. l\t\~t:.r ddu pllm llf' 'h.11l .. m dJ,Uc ~hdl 
p:t.leocm·ironmcnts For this !>ludy, thc i1Uihor ltlcmph:d lO finJ :tn) c.:om•lat.hJO uf lhC' . ..,¡l\JJI p.1k (X"r1iJII11\ltd 

btofacic::. v.llh latcrJI dt\tnbuuon. hthofJCIC\, hthok>g) {)<.1-llcn abund.mce J.ni.Lt..ll" l..c:on:~c-n lil..:tc .... hui"'' ~o.'"'''""'~h:nt 
correspond~nc~ with any of the.)C: para.nu.:h:n was aprarcnt 

No truly analogous group of rc11d1nt\ltd )"h ha~ ~n rcp¡.med fmrn thc ml-.dcm n.: '\'Id. 1c. ~m 11 
pcrldmotd C}'ilS that occur 10 noods 3nd donun:t.h! thc ~arnptt.:, Sorne l")!>l ~C"n\·r~ h.l\C' 'J't' ., th.ll Jo rt'"'c:mt'lk 
thi~ group rnorphologically. e g. Ú)t'Uilt'r.\.\ta. SC'fmopnuplm. am.J thc!oe Jn: numly prot~'JlCrl~ohnt~h.:c.:Oln .·\lmc,!>t 
:t.ll protopc.-ndinia~:ea.n species are non photOii)ntht:th: Sup[IO)lllg. th(."O. lhJI lh~ .. nwll. r;¡l( p.;ru..ltn1t11Ú"' 3rt 
anCt.';)trJ!to Protop~ridiniwn and 3nalogous to u. thtn \\-e mtght Ct">ttdude M Bupl {IQ -ll that th..:~ would ~ 
highly dommantln scttings favorable to non·photos)nthc."lic.: (p rc.•!)urnabl) hetc:rot.roph1~.·) Útn(lll:ti!rll.H.:\ 

llujal.. (lQS..t) hnled protoperidmiacean c.:yM dommancc 10 htgh dt3tonl prudul"l1\1t)' and \\al~n nc.:h m 
dissohcd nutrlents. such :t.s upwelhng rcgion~ . Such an tntl'rprctauon of thc mcamnp c..)f the "'lnJII pcn~lll.ltltt..l 
bwfacics is cousbtcnt with tht incon~tstency of the btOfacic); oc:currencc, although thc l'alcocen.: md\ ilt SRS .uc 
not dta.tomaccous. The biof3cics could be s indiCilti\C of nuLncnt corlt.hllolb rathL-r tha.n v.atc..·r c,k¡lth Pr dl\t.lnt..:~ 
from shorc. The delta platn and shnllow ~hclf cn,·tronrnent!t may h:we bccn nch 111 dt~h cd nut.ncnt\ frorn th\" 
river input. Al panicular spots in thcsc covironm.:nt.s v.hcrc nutrH.'Ill"' Y.C"rc e~pectJlly ru:h, ur dlJt(lmo; pre":ient. 
protopcridiniacean dinonngcllatcs nught. hnvc bloomcd nnd thcn cncy:;led Thcsc spot!t would _nOt ncc.:c,~Jnl) 
correspond 10 nny of the parame1ers cxanuncd herc and could oc.:~ur anyv.hcr~ m thencar-~hore Cll\l!"C>nmcnb 

1t is also somctimcs mfcrred that thc C).tremc dommnnce of onc spcctcs or SC\"c:ral smula1 )pccic!-1 
indicates n restrictcd cnvironment su eh as a bay or lagoon . This notion t!! appcJ.hng asan C.'<f'IJniluon of thc nCM."'IC.h 
of srna ll palc pcridmioids in somc samplcs, but thcre is corroboraling c~idcn e for thosc sarnpln~ cont.unC"tlllooth 
or pcridmioids. Their cnvironmcnts secm to rnngc from uppc:rdclta p~am to lowcr ddta platn , 10 emha)m(nts and 
lagoons, to shallow clasllc shclf cuvironmcnts wtth many possrble \":trtnuon.s 

Many new spccies occur in thc assemblagcs from SRS and somc ~how prolllt":iC of htostratigrapht' 
utility in sp itc of thcir bcing baStcally facies fOSSIIS 

AADLA DR. GELLICI, J. & THAYER . P.A.. 1995. llydorgeologie framework of IVc.t-Ccntrnl Soulh C.~rohn.t, 
Sta te of Snulh Carolina Deparlmenl uf N:1tural Rc:.!toun·cs, \\'a tcr Rcsourrc.":i Oí\ io;-lon Rcport S. 

BUJAK, J 1984. CcnoLoic dinonagellatc cysts and acritarch~ from the Ilcnng Sea and nonhcm Nwlh Pacafic . 
DSDP Lcg 19. Micropalconlology. 30 2. pp. 180-212. 

FALLAW. W, & PRI E, V., 1995. Straugrnphy of thc Savannah Rin::r Sttc and \iCIIlll)". Soulhrn,tern Gt"'O IOJ;) 
35:1. pp. 21-58. 
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'\e" dinonag(>Jfate C) t and incertae sedis ta-.a from the Pliocene of 
northern Ilclgiurn, southern :-.orlh Sea Basin 

De Schepper S.'; Head, M. J .' & Louwye, S.' 

1 
( ,~wan lmlJIUtc uf Qua • r~ Re ar... X) . ..trtmcnl of Gcocraphy l'ni\cf'\lt)' of Cambndge, 

l""'u•n~ 1'\.l.:c, ('ambnJgc C'B~ JE:-. jEn~bndt. 
Rnar n llnlli'J tology, Gh<nt Ln••.-rsuy,l\rtjf>laon ~ I1S8. B-9000 Gcnt (B<ig•um). 

In Rcl¡.turu m.annc tir.."po$U ot Pfu.".:cnc 3ge are rotndcd lO thc nurthl!m pan or the COUO{C)' \\ hcre 
lbcy rcpre c:tll haUow <A.tttr tkpcbtllun alúns thc wuthcm nl.Jrgin of thc !\'onh Sea Basm A detniled nnalysis of 
rbc J\.oallctWtJt illld l.JIIo formauon' from a tr!rnpoTiir)' out~rup ncar thc clty of Antwt:rp ha:; yiclded a di verse 
Tt"\úfl.l of uwnoc pal)·nomorph\ Of the~c. tv.o nc" gcnt:ra ;~nd rour nc-" ~Jll.!t..'ll.'~ of dmofl3gcll3tc C)!l.lS are 
r orn11.rd onc gocuodom:u.:tan g~nu~ and spcr..·a s. onc prol(,l¡>(ndmiJc.:ean gc:nus and spt..-cies. and t\\O specics of 
l'Jj,;h thc gony;.tul.ar.:<.~~.:c.ln gL"nera Spmijc·nkl and P~ _tldmtJp.\1.1. Thesc ncw ~pcx·i~ ha\e ~tfiltigrnphic ranges withJO 
thé l.cJ'Al'r and L:p¡)Cr Plttxt:ne, c"ccpt for thc ncv. protoptridama~can gt:'nus 3nd ~pecics, "'hich secms to be 
fC:!olll~tcd tu thc Lr1~r l,.huo.:nc: Th< ncdlt:nt pre~ervatwn of th~ 3'>!>(mhllgcs rn both the KattendtJk and Lillo 
fonn;tiiOih 1\ p.trth:ularly t\·tdc.:-nt amonpl the abundant protoperidiniaceJns This nccounts for the new 
olh.trvauon\ un thc r..tbubtwn or /Jan.\idifltiWI ¡Jiim nlintm (fkdd, 199]J flc:td, 1 99~ cm nd Funhcnnorc, :1 new 
fll.J_fmc lflt:t:rt.lt ,c-,h pal)nornltrph gmus and ~peciQ ts ill~o pmposcd 

Organic- ami Calcarcous-wallcd Dinoflagellate Cysts from SE Asia: 
palaeocnvi ronmcntal interpretations o ver the past 30 ka. 

Young, M. 

Dtvi~ a on of Archaeology & atura l History. Rc:scurch S:chool of Pacific & Asian Studies. 
·n1c Au~tralian !':3tiona l lJnh1crs ity. Canbcrra, ACf 0200. Australia. 

A ttual uf 109 marine cor~tops from SE Asia wcrc analyscd for Lhcir organic-wall ed dino nagc lhue cyst 
contcnt Muht vadute nnalyM:s havé bct:n pcrformcd on thc data 10 idcntify t.hc mam asscrnblagcs and spccics 
cumprn. ll ton. and to dctcrmmc n;l :tllon~hips Wllh prcscnt day sea-surfacc paramct.crs such as sa linity. te mpcraturc 
and nuuicnt lcvcls. Principal component ( I~A) and canonica l correspondcncc ana lysis (CCA) on two marine 
corc.li within thi" data 'ict (Slll·9016 nnd fiAR ·940J) a llows for a high-resolution palaeoclimatic and 
palacoccanographic rcconstruction of SE Asia over thc pa.st -30 ka to be madc. SHI-9016 (corcd during the Shiva 
1990 crubc) is loca tcd in thc l...cu Su·nit o ffshorc East Ti mor, within the pathway of thc lndoncsian Throughflow, 
nnd is thcrefclrc importan! ror dctccting varialions lll thc Strength o r the ThroughOow since the L1St Glacia l 
Maximum BAI{-9~03 was tak.cn during the Barat cruisc in 199-t and is located offshore Sumatrn within thc 
p:.Hhway of thc South J:lVa Cum.:nt. The c hronologics for both corcs wcrc derived rrom s table oxygen isotope 
rccords of lhc plnnktic foramu11felid Globigerinuides ruber, with SHI -9016 spanning -81 ka for thc sec tion 0-
232cm. and IJAR·9403 appmximate ly JO ka for thc upp l:r 24 1cm. SHI-9016 shows a rc latively low divers ity of 
dinocyst taxa (<28 spccic!,) throughout thc corc. wuh cys t concentrations r.mging from 21 10 1252 cystslg dry 
wcaght. /Jrigamedirwuu spp. domumtt: the majori ty or asscmblagcs and givc a good rcncct ion of changing 
product ivi ty and upwelling through the Last Glacial Maximum. Ten dinocyst· ri ch hori zons from BAR·9403 ha ve 
a lso bcen sclectcd 10 trial AMS rad iocarbo n dating. 

An ana lys1 of cal arcous dinocysts from SH J-90 16 over the pas t -30 kyr is be ing studicd in an attcmp t 
10 corrclatc thc rcsuhs with organic-wallcd dinocysts from thc same core. Calca reous dinocysts are greatly 
undcrstudicd in the Southcm Hcmispherc, a lthough work in thc Northern AtlanLi c has shown thcir va luc in 
J)U iacocnvironmcntal rcconstructions. 
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hallo" marine Or¡!3 ni -\•alled pal~nomorph ,..mbla < fn>m th, ~li <D 

of tite ·outhcrn onh ~~aBa in i Rd~ium 

Louwye, S 

Far UUD\' Jo; J~.~ lht.: Bdt!.!rl \\1,'\..."t"n lt lb< ~ 
~tralJgflphh.-.t~ ,_¡ud;c:!> :mJ b ~OI'bn¡u~tl) rd.J.t.n ~1~ \\ n 11 ibc: r.ttbtt u1ut~ s.ukh \1 ~ 
ctun.:tcri~ b~ nun~ uo~ ltlfonruru.:-:., ~i'!~'t.·tan~ d!'\ .. ,llltlDuoch. J~.: 11 ID .a 
Cak:ueou~ nu~.·ruf\.t:.~Jb. ..:.nd nu~n: flh-.. Jis :u \lrodl J,: ~um~n¡ñf ;mJ .llkw. ~ lh-. .. m 
bi0!orr.1tig-3ph.i ~ fr..tme\\(lr'l f~ th Bdp.lD \11, " H..:t\L \cr. lb..: 1."01Tt: UM , 1 
!>tand.ud biOlt.Jnltlons. ohc.·n Uerint.-d m lo.>\.\cr Llt11udt~, fem.\&n<\.1 d¡ h.:ull 
fe s1ls. Moreo\t:r.l:trg~ p3fb üfthc UdgtJD \h~xrn J.IC Jc.: ::1.ktli~-ú 

:\ bt~t.nlligr.tphtcJI SIUd) '-'llh ITUnn~. llr~ Dl..:•\1. llc.-d palyDOOlarph5 ,.,[t. ll\ J,.UQ \In c.;'1'1~, 'Q\,llhh 

dmofbgd!J.te c~"b and ~h.:rHJ.n:lb. \U.s mii!Jtcd ''-wnc.· ~an. 3 stnc·t: r ~..:t\1 ,tuJtc.: i.ktn..'Wl,U".J.It"\.1 Juwtl.aFdbt... 
C)~~ :md 3c."'t1L1rchs lO lx \~~ U'oefUIII.X.lb f1..'C' rJ!.:J•c.'t"O\U\"IOttl\nt.a( r -:onqru,:Uon ,tf thc ""{'( IU 11'!;t) JTC' nJ 
rel IIV( c:bttng Dl\crs.c and \\CII prL.~a'\t.-d. a~·"c.:·m~b~ \\tTt r .. t",\\.rJ th.lC'O th,; ''""': (' ~U\.'o...: c.\Í nc.1hc.rn 
Bdgium J.nd :!llo\\ed, far the- iir..t tune.-: . Jn 3~..-...:ur.Ut!' u.•uumt o( th ~,gc. , f th dc.·p"Nh litt. tJ.i.hp-3¡"ht~~ 
correlation ts maml> b;c,L."\.1 on compln'\On \\llh thc -.hnotl.J~·Il.tt ~) t rhvunJt, .. ln t"tt,:lc\lan th,· "'l."tC"m :'\l'Cth 
Atbnuc (de Vt.-neutl & i\om:t. 1996). lio\\c:\cr, cndi.'IUI\m .w.J rc~tc.'tlll c.·n\tr<:w~ll\\·nwl p.trJtn(ll:f' hln~ 3 

dcta1led correlJuon "tth thc .\ tethtemncan bttllOOJhvn orZc,tnhlll.,m t 1 'N5) 
The paper dt c.~u ... ~es .1nJ dlu~t.r.ll two l..o'A(r \ h,A:<nt'. thrc • \ ltJdk ,\llc. ·1."n~ Jnd '" ll PI t \1 h ·~,_·n~ 

rnannC' palynomorph a~scmb!Jgcs . .'\ bsostr.lll~rJphic ~)nth '~"' lor th(· "~lUthc.'m ;'\t'llh Sea tlJ-.10 h\lk)\\~ tc.lf'cth r 
with ::1. sequcnce trnllgrnphtl' a~54.':,smcnt 

DE \'ERTE 11 ... L & 'ORRI '. G 1996. t\11\X."en~ diOf.,fl;~gdLltc strattgr.1ph) Jnd ")'trnuu~, ~)1 1\t :u~Lmd anJ 
Virginia l\licropa_ll'Ontolo)!) , SuppL .tJ: · 1-1-~ 

ZEVEN B00:\1 , D ( 1995). Dllloflagei!Jte gsh frC\m thc \1 Jiterran Jn Lltr Oh~()l.;t:n~ Jnd \! n--.xnc: ('ll'· 
gegcvcns Konin.klijke llibliothcck l>en ll nug, 1.!1 pp. lPh () th""~'~ · l'UI\l'f'>lt) uf lltm.·ht, Th 
Nethcrl:tnds.) 

Palaeoclimutic-palaeoccanographic rccords from u dcep . en cor·e of thc 
Anaximander tountains, Eustcrn 1\tcditerranean 

loaklm, C. 1
; Perlssoratis, C.'; Lykousls, V.' & Sakellarlou, D' 

1 
lnstuutc ofGt:ulogy ;md MmcrJI lhplor.w on, 70. Mc~sogh1~tn ~o,tr .. 

1 1 27 Athl· ns. Grtl'CC E-m;til · ioa~irn<n agmc.gr 
~ Hcllcn tc Ccn tl'T for Marine R~scarc h , Ma vro L&thJri. An:lV)'J>SOS. Grct• c. 

l11c mud volcanoe.s Amstcrd:un, Kuln and K:u:m in thc An:t~11n.1ndcr M vuntJtn~. l~t~tcfn 
Meditcrrancan wcrc samplcd during Lhc fi rst cruisc of Lhe "Anaxim:mdcr'' prOJCC I "llh thc RN i\l.'~iiCO 111 May 
2003. TI1c targct of the project fu ndcd by thc EU a:s tht.: C.'O.unination of gas hydrn tc'i and assot:intcd deep hiO)pher.: 
occurring at thc Annxunandcr Mountains. 

In the thirty box and grnvuy corcs collcc tcd, !he prcscnt:c of pas hydrntcs and sapropcl IJ)C:r\ \\t:lc 

observcd. a ll hough they wcrc ncvcr found 10 co-occur in thc samc con:. 
A palynologicnl study wns carricd ou t on a 200 cm~ long gra ,ity corc rrom Kut1 MV (!lllt' ANIIGC'I. 

long. 35° 43' 7 12, la t. JQCI 21' 589, at a wa ter depth of 1644 m) in wluch thc S 1 layl'T and thc wcll ~nown Y2 nsh 
lc.::phra laycr (C'ape Riva cruption of SaiHOaini), widc.sprl'ad an thc Ea~tc-m Medilerranean, \\Cre prc\COI Thc tarpct 
was 10 outlinc thc palacoc limatic and palacoccanogruphic changc.<i dunng th~ 1>c tiod of :,apropcl dqm.si tton by 
using rccords or the inc luded p:~lynomorph asscmblagcs (polleo. terre.s lrial !~ pares, and dmoOagdlatc\) Fa ve AMS 
14C d:ucs and tcphra c-hrono logy constraincd thc agc of thc exanuncd snprorcl Oct\\ICCil about 2J ka and 6.5 ~a 
llP. Thc data di splay a correl:uion with thc palyno morph asscmblngcs in thc h1gh abundnncc of Artemisia and low 
abundance of Quat'us. 11Jt: las t GlaciJI Maximum ami the dcg lacia tion are combincd pankuiJ!ly wcll 0 11 tht!-.C 
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lb 111 <'balopodi>c 111/J Br~ anu unum úr.p/oc llus pcnod l><h.= tmzo.l by 
ot cdd opcacs lUid 1aac:uc: ID andity The mon pr .-J pcnod < D,1J<> "1th thc fvrma11oo of 
t ¡>pQt ID 1~0 la)'<f S la S lb¡ Thce.lbc pai)1IOI<>gte>J 3\<Cmbbl<S m: dun<tmzo.l by 

1 of Qurrrus ~ ed b) r.iftrJlt.J Un lodm.:um m3dt.1C'I"Opborum and Opf'rt.,.!,-;Juu"m 
trtarpum. They IDd te ltat lbc OótprorcJ S 1 resulud from a romb1DJIJOO 1 ugrunt dc.:p " ur tn 1wb!Ctl 

dcpr toos maascJ tc:mgcnou Clf h. rruucr, and pcn~ of htPt pnm.JI) proJucll'tll). b tndu.:atcd b) polleo 
IUitliLuolla ltl 
h:t)"Ord : (llf}uolozy, p-Jia bm.ltc·p.Jlat'tXODOi!nJlhy. Látc flkhiOCc:.nc-flokx:cnt", ~Jptllpcl. E3stt:m 
M.:d•lcnauc;an 

Ohlribution ofdinoflagcllatc cysts during thc Earl)-~1iddle Plcistocene tran ition 
in the ccntra l l\led itcrrancan ca, OOP ite 963 

Papanlkolaou, M. & Head, M. J . 

lkpartment c~t Cic: graphy. l 101\a"Sit} uf (",¡¡mhmJgl!. Dov.nmg Plal:e. Cambridge CB:! 3EN, England. UK. 

lbc dhtnbuuon of dlllofl.Jgcllate C)'"''' dunng the E.1rl)'-~1•ddle PleistOcene t.ransllton has been studtcd 
fur ODI' llulc:o. <J63A and B "hu;h are located m tht ccntr.ll MedJtcrranC'J.D ca. 50 km south of S1 ily, and are 
ch;~r¡h,.:ICn d by h1gh scdimcntauon rJte!lo (7 8-R 9 crn/l.:yr). \1ngncto- and stable isotope straugraphi~. and 
¡,lanltonlc foranumfl:'rnl and nannofo!tSil bi~tratigr.1phics are alr~ady L"Stablishcd for thcsc hales. 

Jñe uans1110n frorn Enrly to M1ddle Pk:1stocene 1s marked by fundamenta l changes 1n Eanh' s climnuc 
t:)·~hcuy. Orb1t<tl obliquily ;u 41 ka C)'dcs "-h•ch had dominaled thc carlicr pan of thc Plcistoccne wns superseded 
pmpre;~¡¡vely ahout a mdilon yca~ ago hy a 100 kyr rhythm of climate changc. accomptuucd by mcrcascd
amplnudc chmmic ~lllations. Our study assesses thc rcsponscs of dinoOagc llatcs to clim:nic changcs th:n 
l·harac:ten7etlthe E.arly-.'-'tiddle Plclstocenc transuion 111the central Mcditcrranean. and improves undcrstandmg of 
thc d•nuna~dl::Jtc bio!ltr.111graphy across this poorly Mudied interval Our samples spnn the 1nterval 0.64-1.14 M a 
wuh a tempornl rc-,olu t•on of 3.37-13.5 kyr Sampks m orporatc four 100 kyr and thrcc 40 kyr chmatic cyclcs. 

;\\~cmbla!!es are charactcnscd by such ta.xa as Spmiferius spp., lmpngidimúm spp., Lingulodinium 
mm·llfltloJIIUJrum, ruuuodmium pelluum, JJ¡t~rtntOlbllillm tepiJ..ieme. fly~triclwJ..olprmw rigaudiae. 
Jlof.y.~plmaidmm :.olraryi, Operculod111ium nraelimwm. Tubuculodmium l'allrampoae, and thc marine acritarch 
Nanttolmrboplwra 1-.·alldall'i The tax.a lmpagidmium vtlorum, Srelladilliwn reitlii, lmpagidimum cf. w:lorum o.nd 
St'lmoprmphL'í breJ•i.\pmosa surn.p. brevrspinma may prove biOstratigraphica lly uscful. 

Auctuat•ons in relauve nbundance and concentr.uions of thcse taxa revcal thc scnsit..ivity of 
dinunagcllatcs to hydrographic changcs during this interval, whilc the genera l trend revea ls that cold and warm 
water cy:o.t a ~cmb lages accord with glacia l and intcrglacial ep isodcs rcspccuvc ly. 

1aaslrichtian to Early Eocenc dinollagclla te cysts of Nigcria, Wcst A frica 

Wlllumsen, P. S.'; Antolinez, H.2 ; Jaram lllo, C.3 & Oboh~l kuenobe, F. 4 

1 Svi ngct 3, 1 th . 2300 Copcnhagcn S. (Den mark) . 
J. Gcology Ocpanment. IS. 13 ucaramanga (Colombia). 

3 IC P, Ouc:1ram:mg:t (Colombia). 
"'Univcrsity of Missouri-Rolla. Rolla. MO. USA. 

Major changes in dinonagcllate cyst assemblages repon ed from thc Maastrichtian to lower ~e~e 
scctions world widc appcar to be associ:ucd wi th imensc biotic and cnvironmcntal changes that occurrcd dunng tlus 
u me intcrva l. Whilc a substantial amount of informat ion is curren tly ava ilab le about di nonage llate cyst bioevents 
in mid to high lau tudcs from both hcmisphcrcs. tropical rcgions rcmain practically unknown. Furthcr information 
frmn tropical dmoOagcllatc cyst asscmblages can contribu te to a bcner appreciat ion of cnvi ronmcn tal change 
during times or biot ic turnovcr. 

414 Polen 

OLOTO. 1 1') t) ~1Ja:-.tnchtün dmonagdlatc C)~l a (mhiJge fn"'m th 'kroro h31~ (\fl th~ lknm l·l.lnl t'lth<' 
~>•~er llch.1 Re•. Pot la«>b. P!tlJnnl. :>7: 173·1. 6. 

OWTO. 1 . 1990. Palynologit.'al as~mb1agc fnlm th DJniJn ol South-\lont ~lt:cn;a \ el. i•alat•obollllll~ll 10 
(1·2) 23·30 

YI:I'ES. O :!.001 ~laastrichtian-DamiU1 dmonagcll:uc t)st ~io ... unugraph) Jntl bJoc_:c..-ot:rJrh~ twm t\lo l"\fUOUtlflJI 
sccuon in Cohlmlmllntl \'enc7uela Prtl)nol. 15 217-!-'9. 

Palyno tratigraphic anulysis of thc Uclvcrdc boreholc ( lioccnc), 
Lowcr Tngu Basin , Portugal 

Sousa, L. 1 & Pals , J .2 

1 Proj . POCTV32345/CTNOO. PCT. FEDER 
1 Centro Estudos Cicológicos. Fn uldadc de Cu:ncins e TccnologiJ. Unl\cnadadc- NmJ llc l• ... boa. 

2829-5 16 C'ap3rica (l'onugnl). ~ll: JJp®fct u ni pl 

A pa lynologica l analysis or thc MIOCC ill' or thc Uclvcrde borcholc (J8V.35'54"N. ')"S'24'"W) .... prc ... cntcd 
Th1s borC'hOic (6 19rn dC'pt h) '' 1th continuous Silrnpli ng was dnlled th rough Nco~cnc dcpO!tlb of thc Úl!ltal pa1t uf 
thc Lowcr T::agus llasin (ANTU 'ES er al. 2000: PAIS ~f ni .. 2002). 1t crosscd DO m ol Plul·l'lci\IIXtllc 
conuncntnl dcposi ts . 3nd 460m of marine Mioccnc ovcrlying red contmcnt.ll congloml·rattc llc(lú'lb (thc lknfica 
Group) rcgardcd as Palcogene in ngc A total o f 400 samp_IC!t wcrc collcctcd for m•cropa lcontologa:a l nn\t 
palynological studics. Sorne diagraph1cs wcrc done. Eight "srfOSr isotop1c agt."S (H Eldt:rficld. Camb11dgc l ln iv.) 
Jlld planktonic foraminiferal markcrs wcrc uscd 10 cstnblish a chronostratigr.•phic frJmcwork 

T\\cnly pnlyno log1cnl sampie> [l'a l. 595.97 m: lle lvJ 7. 580.60 m llclv3-14. 5:1(>55 111 (Aqu11anmn). 
8 clv329. 520 62 m: llclv292. 481.15 m. Bclv253. 44045 m. llclv237. 460 85 m; llclv l 87. 370.55 m. lld> 160. 
340.79 m (llurdigalian): Bclvl33. 3 10.3K m. llclvl20. 295 58 m. llclv107. 281 13m (1..3ngh~an). IJci\ KJ. 251 28 
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lid • 2.31 m ('>cm c:d!WJ). lkh~~ ~05 m. Bcl•~~-11951 m: l!eh32.16! 1 m, Bch 17. 1~6 59 m. 
Dd>'7 IH.b6 m Bchl, 13035 m (TDr1011WI ) "''CtC tudl Tbc mplc. l'tt< < l«tal b;L.;o.l upon 
boow:UJ¡r ll>d ""'"1" tm lb< umplcs IACT< prcpar<-..1 (OÜO\<lng <W>J.ud tre>tmenl ,.,lh HCI. HF and 
/.JJ( Jbe rnadue •u s•e cd at 1 J,Un I.Dd trcw mou t ~ere prepara! 

Thc pro:sc:r••UOO oC lhc ..,..lynomurp 1 !~)(Jo) Sampla tleh 7 and tlch 1 ( Lppcr Tononun) are >lma.l 
nctl f~lyDCtmofphs :ur tCC (a<.50 •n oru: slídc:) ID Udvl 7 (A.¡wuman ~. BchJ~9. Bch~C)2 and Fkl\:!3., 

IR rd1 b>nl In l'al , lld 87 lklvJ.W Bdv~~!.llch2J7,lkh 133, Behl07, 11d>. ~. Beh6 . lkl>~2. Bch32 
and U tvl7 potd/¡ lkn are fflá'c \:ummon than Lltn<Jila~dl.ltcs. D1noilagdlatc an:- parth.:ularl)· fn:qucnt (n>IOO) 
on >mplcs lrom 1hc IJurdogahan (lid> 153, Bch 1 7. lld> 1601. Langhoan ( llel> 120, lleh 107¡. Sernv>lh>n 
(U h~3)and TononWJ (llch5~.11d> 17¡ 

Thc poor p<ll"c·pull n a~mbb.gn a.rt donunatctl b) thc J>tna<:c.Jc Thc) arl! ahun<bnt an the Aqutcmian 
(I'<A.l, Ud..- ), reduce c..lunng thc rcrn;unmg Lmu:r !\hocen~ a.nd are \-ay abundant m thc: ~vhddle and Upper 
~ti -..toe l.n'< frcqutnt aré porc.s ~ Ra~o.'"IJ,c.tc , Sphag.naccJc, Pt~nc.lJ.<.:eat ). and angiosperms tAsteraceae. Poocoe, 
J>lumh.i rn;s('t"'.u:). Ah:~ ac.:nurc.:h iUld pcnd1DIOII.h are rcpn~~nted in lhe üppcr Bun.Jigahan to thc Tortomm The 
u ru.ardl$ r.u /,pJ1rlln gmnma, Ptampumtlla ~p anJ Qundritw sp. occur. Sclenop~mpllix nt'phroidrs. S 
brr•·u¡mrcHa and S. dmnrm) ~ ta are Lhc most tmtrnl>n pc:ndinioids The pn:~encc of ~mlinionis and acntarchs tn 

the 1 CJrtuman ~uuc~l:, a !>h.ltlu\\ mJnnc: br:tl.."lhh cnvuonmcnl nch m nutncnrs 
T"'cnty-et.ght gony.tUll~..:uld tJtJ ~érc iJenufied Thcy are \Cf)' abundant (n>300) dunng Uppt-r 

llurdor-~h>n ( llel•IK7¡, Langhian (llel\120). Sernvalloan (Belv83) and L.ov.er Tononoan (B<I•S~); lhey are 
abundan! (n>IOO¡ on thc llurdog>loJn <llelv2S3. llelvl06) and Langhian (Belv 107); lhey are ab>cnl on Belv237. 
lkl v7 and Pal . tn other s.:~:mplc't thcy ;m: ~caree (n<50J. 

Uunng thc Burdt~han. Pol)'phaaulitmt :.oltaf!l, Cribropt>ridinilmrtrnuirabulatum. S_vlftmatoplwra 
plm·m·mttlln and Unguloduuum sp. are representcd In the Langhian. Apteodinium mouali~m(• IS \Cry abundant 
ami Opnt·u/odimum t·i'mmcarpum andO nrat>liwwm are common. Spmifrrilt.f sp .. Spiniftrlft's/Arlwmosplwua, 
11.\·.und•mpluwmp.\i.t tJb.sntra. Lmgulodmium maC"Imnuphorum and O. i.\ raelinnum are frequcnt tn thc 
ScrrJ\'alltJn f..J,¡guloditúwn n~tulwrroplwrum, 1/tmwtryblium vnllum. Spil•ifrritt•_r/At'lwmmphaera. S. 
pH•udt~/urratJH and O nraflianum are common during thc Tortoman. 

lklvcrdc was undcr conunuous marine mfluence during the Mioce.ne. The abundance of dinoflagcll:ue 
cy.,as indi couc~ llltoral crwaronments during thc Durdigalian and Tononian. 

AN1lJNF-~ . M T., LEGOI:-liiA. P., CUNIIA. P. & PAIS. J (2000) Hogh resolutoon slmtigraphy and Miocene 
factc\ corrclauon 111 Lisbon and Sc:túbal Pcnmsu l (Lower Tagus basin. PoriUgal). Ciéncias da Terra, 
Li,boo, 14: 183 190. 

I'AIS, J., WI'ES. C .. LEGO! HA. P. RAMAL! lO, E. FERREIRA, J .. RIBEIRO, 1. . AMADO, A., SOUSA, L .. 
TORRES. L, 13APTISTA, R & REIS, R.P. (2002). The Belvcrdc Borcholc (LTB. Sctúba l Peninsula, 
Portuga l). XVIII J . Soc. t:Sp. l'a lconl. , JI ong.lbér. Palconl., RCANS lnL-Colloq., Salamanca: 198- 199. 
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PRE-CAMBRI AN PALY OLOGY/CIMP SYMPOSIUM 

M icrorossils rrom !he Upper Vend ian, Volyn, Ukraine 

lvanchenko, K. 

lnstitu tc of Gcologica l Scicnccs, Dcpartment of Mineral Rcsources Gcology. 
O Gonehara Str .. 01601. Kicv. Ukrai ne. 

Th~ ficld of my resc:u ch was thc Vcndia n microfossils, which havc bcen studicd wi th the help of 
op1 ic:ll microscopc. 

~16 Polen 

:-leoprotcrozoic (Edi:Jr:lrfln) rndintion or Acr iturchs- a ne" n ord rrom the 
;\lurnuroo 1 Or ilko rl', Officcr Bu in. Au tru liu 

Wlllman, S . 

Thc tcnmnul ~eoproterm,liC r.:u.llattun o( planltonh: photl ')ntheu~ OliCn.)hu.>t.l (lh."ritJ.rc~) 1~ one of1he 
mm1 sag.nificana evolutiOOJI)" t:\l'nb of thc t1mc. 111LIUd1ng dtvmific3tmn of pmlal)Olt .:)an ... "'ba ·tma and 
t'ul..aryottc ~rccn and bru'"-11 algá('. thc- olppc:uuncc of tho:oomocha ns and ..,ubscqucntl) mc:lliOOO\ (thc f~1 ~. ra 
fauna) The Cd1.1..:arnn radtatton of ph)tOplanlton 1s rceogm1..ablc hy thc fu~t appearan ·e ~)f lll<"'fC' thln fift~· nc'"" 
spcdcs uf largc l'lf'1Mmem~d !!critarch::. in a short 1ntcn·a l of ttmc u1 ca 570 M a Thb r.H.hauon C\cttt cunrd after 
thc Sno'"-lxtll Eanh conditions retumcd 10 a l..ind of "normal"' cnv1ronmcntJ.I su.sts. and 11 mal be mt rrmt\.1 
reco\ c-ry dt \'Cf\lfic:nion of ph) toplankton nfter a major htotic uttnctiun cau::.ct.l by the g.lobal gl.-lcaatton 

Thc appcarancc of numerous. morphologt all) 111110\lliiH and largc- acntJr h uu 111.'1). abo ~ 
conncctcll \\Hh thc Acr.tman 1mpact c.·Hnt in South r\mlraha. suggcstcd reccmly b) Grey ctnl (:!003), ~ 1 ~t()Uc 
rccovef) after the catastrophtc Cn\·ironmcntal c.h)IUrlMncc caused b) the giant bohdc. 1llc lattc-r h)poth~ls has to 
he u~s ted. howncr. lx.-cau~e a few l!ldt\tdual l3~n of omnmented acntarth\ nuy hn\"C nctuall) appc3rcd ~lo..., thc 
cjccta Jaycr, '""hich is d1flicult to rccogni1c \\Íth ccrta int) m some borcholc -;ucccsslons 

1ñe Echncaran acritarch rccords are from AuslJ'UIIn lt he Officer and Amndcu~ Ba~m::.), Chana and 
S1bcria. showing a world\\Ídc djstnbution 111 n rchltlvcly short intervat of time (C.l 20 Mn, Grey, 2004. tn p~s~) . 
1l1c grcatcst ta tOnomJC diversuy tS l..nown from AuMr.tha (abn.lem). and the present study is foc.u'IC!d on thc 
wvesti gn lion of Edmcarnn microbiota in grcatcr dc:w.tl nnd from daffcrcnl :-.tra1igrnphic leveh. thcir palacob10iogy 
nnd arfinitics . modc of ti fe and ltproduction cyclc. Thc new asscmblagc of orgnnic· \\3llcd macrofOS~IIS fmm thc 
Mumuroo 1 borcholc compnses lilamcntous cynnobactcria, and omamcntcd am.l sphc:rotdal a nmrchs 

'l11c Edtacar:m successions 111 Aus Lmlin havc bccn wcll documemcd in tcnns of hth~trn.tigraphy, 
dcposilional scuings and structurnl gcology. 'lñc scduncntntion proccedcd in two diffcrcnt dcpo~tiiOIInl rcglmcs, 
rccognizL'<I toda y in a series of sub-basms One of them is thc Officcr 13astn, cornprised of complex uumcrntonic. 
east·wcst Lrcnding uoughs and sub-b:~sins extcndang from Wc~tcm Australia 10 South Austrnha Thc ~tudtcd 
Mumaroo 1 borchole is nlso located therc. 111c scduncms accumu lnt.ed 111 Ltdal. sub· and intcnidal shclf conduion • 
and the prcdominantly mudstonc hthology from which the samples wcrc colit'ctcd. IS tdcal for palynological 
proccssing and prcscrvauon of mt rofossils. The lack of macrofossils m the succes~i.ions rendcrcd dTorh :md 
ndvnnces 111 acritarch hiostr::ttigr::tphy sincc thc 1980's. which helped to revc31 a complc~ hasaory of thc Offacer 
Dasin. Thc di scovcry of two distinet pa lynonoras, an older lcmsphcrc-dommated nou' (ELI') and n youngcr 
acan1homorph-dominn!Cd nom (ECAP). is suggcstcd to be largely env¡ronmcntJIIy indepcndent (Grey. 2()().t. m 
prcss) 111 tcrms of the observed lithology and scdtmcntolog¡cal scquenccs. llowever. thc posstblc couphng between 
the Marinean g laciatton. Lhc Acraman impnc t and thc: radic31 changc in thc palynonoras was mferred (thidem) and 
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