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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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w1!h lhe = dol2 an~bbk fram lhe , lill1W 1 bor le. f~ "'"""1), !be !>lurn.1roo 
aon •a only tud•ed pr Jimuaml~ 

In my COIIUIWDJatlíll. 1 ~~u d ... the ~ti.gr2pba... liC'rh. í .J~Jr3n~L~ ol \J.O > ~re..:to .uu.J 
lhcu r UOO! 1 10 the en 11ucurw:nt.al t:-c.xhoons Lhc .. r.mun 1mra..t C\t"nt .JnJ thc.: ~..:h.otn,SC'S 3!1-~C..:I..ttcJ \\lth thc 
sJotW ~uccu 

()!(!,) K, V.ALTI-.R, ~~R. "nd CAL\ER, C 1( (:!003). eoprOI,'f '"'" boOI<• d~ocrsii«>UOO ·~uo"oo ll Enrtb" 
or ahern h or m.: A illll<tn trnp3L"t" GriÑOJ) 3 J. p ~59 --\{),:! 

(iREY. K. {2(.1(g tn pro ) EJ1.1 ~om Pai)'JIOiogy ot Au~u.th3 .-4.u.\tra!asiatJ AutJt-hJIÜm of Pala~untoltJgúu, 
.\fanmr 

Systrmatic perspecthe of i\critarcha group 

Stanevlch, A. M. 

ID!iitHUh;: of Lhe r:.;¡nh'!i C"ru:-.l s n RAS. 66-t.033. Lcrmuntm )lf. 128. lrkubk. Russia. 

Orpnic·Y.3IIcd microfo-,,¡1) (ÜM) are cons1dercd in Acritarcha E\ilt. 1963. which differs from other 
cla· tficatJOn' by dcfi<.:1cncy uf a natural - uxonomic ba~l!ii. The sepJr:lUon of spt.-cics. genero and subg.roups of 
u~.:ntarcla) tu morphologicaJ fe:uures is only t:On\'tnrcnt fot formal diag.noslics. but il i~ reprcsented unpcrspecthe 
in phylogcnctic a'!pccl Thc organt ms cvolutionat) luerarchy of Phancrotolc is establlshed wnhin Lhc luwcst 
l:att}!oru:s (gem:ra. farmlie~) of natur-JI • taxonomic cla~~aficauons by changc of fc:Jturc:s of 1heir fomts. Majority 
mlcrofch!aal!a of Prutc:rotorc 1~ thc rcmains of dJffc:rent groups of alg.::ac and b:actcri:t Considcnng high degrcc of 
con"cr~cncc of fe:rlurcs of their fonns. acntarchs from onc subgroup can conct:ms not only 10 diffcrcnt divisions. 
but rtl\0 lo thffcrent kingdoms of thc orgunic world. 

lñc: form~ J!>scmblagc hn,•i ng ch3racu.:r 10 rcsis t hthostatic pressun.' and 10 kccp vol u me of 1he boches nt 
fo~sah.t.atiun nmong OM ts ~nov.n Thc d1stmct intcgrity of "olume ofthc fonns and thcir tnternal fcatures clcarly 
shows m11ud and pruhably gc:nctic d!O'crcnce of thts typc of OM, \\hich are nattcncd at a primal)' stage of 
lithification Varíou., .. \O iumctnc" OM in more than onc hundred IOCJ.Ii ties 10 the south of thc Siberian plaLform 
nnd 111 othcr rcg.ion~ are known. 1 !\!re they are in ene laycrs togcthl'r with more knDY.'Il. "Ontten~d" ncri tnrchs. 
C"hamctcr of th¡; forms to kecp vol u me was takcn as feature of a ncw acrimrchs subgroup hnplcthornorphitae Jank. 
ct M1kh. 1989. llowcver the given featurc appcars (frorn thc vicw·point of prirnary nature of this charactcr) as a 
di. cmd concernmg formal diagno:,tics of Acritarcha taxons. Funhcm1orc number of thc forms (pa rt of 
MJCrh)'.!tlridiurn Den., cm. nownie C'l Sar. Octocdrixium Rud., cm. Vid.: etc) frorn other Acritarcha subgroups 
also ha ve the character to ~ecp volume at fossi!iz.1tjon. 

The group Acritarchn Evitt, 1963 was proposcd 10 be dividcd into sub-groups: lmpcthomorphi (Jank. et 
M1kh , 1 ?89), S tan , comb. nov .. Oblidomorphi (Stan., 1997), Stan .. nom m u t., 2003 nnd Jnccrt:lc scdis (Stnncvich 
ct al, 1997, on Russian: Stancvich, 2003, SPIE, V. 4939). Thc offcr~d division is only prcliminary variant of 
cla'is lficntion. wh1ch basis offcrs the following rules. 

Thc group Acritarch Evitt. 1963 is dividt.:d into sub-groups diffcrcnt in non· morphological cri tcria . 'lltc 
l:mcr inclludes the fctttures iudicating thc statistica lly significant possrbllny of biologic::ll de tachcmL·nt of the 
forms. Such fca tures can be rcprescnted by cnvironmcnt , rcsistancy to mcta morphism. chcmical coment and 
othcrs. 'llle sub·groups are dividcU into infra.groups which are di ffcrcnt in typcs of implici t affi nity such as 
morphological, ccological and possibly othcrs. At that. thc rnain part of exis ting sub-groups bccome the in fra. 
gmups. 'Jñe narncs of sub·groups and infra·groups are not typcd, and they hnve thc status of thc cxperiment which 
alluw thc vary or en large thci r diagnosis and \"Oiume up to crcating rcglamc::nting summary. A rarc ending .. i " is 
givcn te the ncw sub·gmups. 11tc typical genera of the sub-groups :md infra·groups ar~,; nol cstablishcU. The 
spccics and gcner.t are differcnt in morphologica l features. 

Tite classi lica tion vnriant uffcrcd hcrc is bascd on diffcrcnt principies of rccognizi ng suprJ·gcncric 
tnxons and is st.ill experimental which corr ponds 10 thc tcrm "Acrit:1rcha''. lt appcars that division of acritarchs 
only by morphologica l evidcncc iu somc argumenta l points rctards thc progrcss of biological intcrprctations and 
disccrnrncnt evolution of Precamhrian algac :md bacteria in particular. Thc availablc and future naturnl differcnccs 
of microfoss ils mny be reOcctcd in the rnodified classification of acri tarchs whrch can be crcated by means of 
desire and intc-rac ti on of microphytologists from diffcrent regions. 
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LO\\ ER P.\LAEOZOl ' P.\L \ LOG\ 1\tP :ntPOSil ~~ 

Darri" ilian l \Jiddl Ordm ician) u ritur h nnd prru.inuph) te"' rnbl.lgt·, from the 
Lpper Da\\an and hizipu formations (\'angtze Pl.uform.,. China) 

and the Jirl.n Forn:uuion (Barrandian arca. Czl'Ch Republi l 

Fatka, O.' & Brocke, R.' 

rkl\J.l"nl\trllU, Prírodo,~l.t ialulu. l-.l3' g-t..'Ok • .t p.tkonh.t( 1r. 
Alh<rt~• 6.CZ-14Jcl l'rah.a~,Cl ·hR<ru~h) 

~ For~"hllng·m.;.utut Scndcnher~. Sen' cttbnpnb~ ~ , D-ó03:~ Fr3nL.rurt. \t tGmrun) ). 

1 

Lo ... cr .md \lrdJic ()nkl\h:i.J.n sNunC"nts from the Yan!!ll'C l'"btfonnlSouth Chm¡) anJ thc li.t.rrtnd1.ln 
.lTtJ tC tcch Rq>ubh~) are ·bMJ(tcnud by c()nuuon and \\C'II d""''hN a~· .. .cmN3~ ,1t d11l<'1"ent h'X~~s1l tf''tlf"· 
mcluthng orgam..: ·walltd nucrufll!:l~tb t0\\- '.1), su.:h 1~ r~cnun.:hs. pn~moph)te:s 3nd hmnMOitn.S Dunng the 
OrdO\iCian btllh area.s \\etC located m dlfferent r:uu ofthe pe-ri GtlndwJ.n:tn CJ A ~lhün from tnl('nnedi31C' to 
Jo"' pal;,oolahtud ha h«n documented for thc Yan~u Platfonn Y.hrk 3 piJ\.'tmt"nl N tht 1-bm.nda.\n N'" h 

supposed to corr~pond to high southc-ra p3IJ.toiJtUud ~ Dt1lh stud1N. re:b ecll('ln'\ VI' \\CII ..bt~ b) grnrk,hte~ 
(llam.ndlon a"'a) andlor b) j!r:lptoht nnd conooont.> (Soutll C'hma), r<p<etn l)· 

Howtver. thc c-ornpos111on of 0\\~t :tsscmblages throughout thr trnm~•uon from the l.A'"tt to the 
~hddlc- Ordo' •cian sho~s ve~) similar dhe:rsift 3llon .:md evolutu,m trcnds m bolh ,ut-3~ An cumple of 
cornparablc trends in 1he dc\Ciopmt·ot of acntarch and prumoph~1C' ao¡~emhl:'lgts h.u ~n rec~ntl)_ esubli~htd 
w11hin the t-.-hddle Ordoúcinn sc:qucn e, n:unely abo\ e ll3sc f the O:tm\"llktn Smge. Tt11s 1i.tr.lllgrnph1c mtcn·nl1~ 
harJct<,.ZCd by a glol>nl tran grcs•hc e•ent tCIIEN & BERGSTRO~t 1997) 

l)r\'ers•ficataon and é\'Oluuonary trends in ncritarch and pr.lsmoph)tC assembLtgcs 
JJROC'KE ct al. (2000) d~>tingushed four acntnrch asscmblages (dc.,gnntcd os 1\ to /)) wllhin upper 

Arenigian- lowtr Uan\lminn 5equen es on thc Yangtzc. Platfonn. Thc undd)mg MSt'mhl;i~l' .\. 8 nnd also the 
O\·crlying B!.semhlage [) are h1ghly di "ersific.d. But as:>Cmblage C (conung fror~ thc U. (l ll\lrr>dtlllflOtJ graptolne 
zone and thus corre:sponding to thc base of the Darrwrhan tagc) rs harncten7ed by a common oc urrt'n«._ of 
largc reprc.srntativc~ of thc prasmoph)1C genus /..,•lmpharidin asscx:i:uc:d with poorly to modtrntrly dl\'trs.h~d 
acntarchs 

Comparable rcsult.s rcgarding d¡vcrsific:nion trcnds an acntarch nnd prnsinoph) le assc.mblagcs ha ve 
becn also documcntcd from the llarrandian sections by f'ATKA (2003 ·locahty Prah:1 • CervcnY vrch 3lld FATKA 
ct :11. 19%. Jocality Rokycnny- Drahous). 

·lñe comparison of of atritarch and prasinophytc asscmblagc. · m associatiQn wuh with a Lr3nsgressl\·e 
cvcnt m moderatcly to dccpcr water environmcnts of different p::alaeolatitudinal position. cn11blcs to re on truct 
changcs in divcr<:ity and productivity among the primnry produccrs. 

DROCKE, R., Ll, J. & WANG. Y. 2000. Uppcr Arcnigaan 10 lowcr Llanvaminn ncri tarch asscmblagcs fmrn Snuth 
China: a prclirninary evaluntion. Rcv. J>a Jaeobot. Pnlynol. 1 13: 27--40. 

CHEN. X. & UERGSTROM, S. 1997. The base ofaustroocnt:l tus Zonc as a lcvcl for global sutxhviS<on ofthc 
Ordovician sys tem. Palat'Oworld 5: 1-117. 

FATKA. O. 2003. Organic-wallcd microfossils (Chitinozon and Acrit:<rcha) fmm thc Prnha · Ccrveny vrch (S:I! ~a 
Fonnation, Middle Ordovician , l'raguc Onsin). Bull. (; cosci. 78: 11 9·127. . 

FATKA, O., KRAFf, J. & KRAFf, P. 1996. Palcontological stratigraphical relnt ions on thc Are.nig · Llanv<rn 
boundary in thc Praguc Basin (Ordovician. Bohemia). in Baldis. H. & Accnolaza, P.G. (eds.): El P:tlcozoaco 
inferior cu el nortoes te del Gondwann. JNSUG EO, Series Correlación Geológlca 263-264 
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