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~lh IDJ>l o( lhc ¡a dc1cr>!><d trom Olhcr oruborc tntcrtr.>ppan OOJ., lht bc>t com:buon con be m.ldc 
lhe rfxe salnnrnll Kmbn>-CAJav:Ut B. Ul. 1> both of th<:m haV< IJUrtOt ph~~opbnk1011> ID 
ratwa a A l><r. alr r<bl<d pai)'IIOflon .\,ccr~rn~ly, 1he gcn<r.1l palynologJcol pr<p:uauons ennun<d 

.,.¡!be ¡ltna>l conswn proaa<< f pb)IOpLlni.IOIIS p<ovrd< addluonal O\ldena for a rrwgrnal manne affinrly 10 
~P<Jl!UDII of lhe lak 'luumhtian '" g.¡un rn•ermppe:ut scdrmcnl> C<Xl>!al deposruonal semng ., 

tv1dc1accd by palrm (.\ pa. JI l'ha.tllt·), tntcruda11orms tSunnaana, Ar-ru.lllchwn) and diOOC):!tlS 15 thus mfem:d 
far the uucrtrippc.ln: C: Jdtnng dlis ~' •ronmc:nt. 11 b :r.uggC)tc:d th.Jt the nonhwestcm ~hore of the 
IJc<:Qo ""' hn 10 lh< cqu.>!Jnal ocean (sooth "" '""' Tcllt)> >ea) probably through the ~\armada valle) dunng 
lbc l.atc ( rct.;h .. t'Olh pcnod 
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TERTIARY PALY!\OLOGY 

Pulyno logy of the lower Tertiary Kelalan formation, Bario, Sarawak, 1alaysia 

Yakzan, A. M.1; Hasan, S. S}; Mohamed, M. 1¡ 
Mahmud, O. A.' & Hudi, M. A. A.' 

1 Petronalli Resear'h & SctcntJiic Sen ices Sdn l:Jhd (PRSS), Kawasan Jnstitusi Oangi. 
, Pc:trcma"i Cangal1 Sdn 13htl CPCSB),Towt:r 2. Pl.!l!Onas Twi n Towers , Kuala Lumpur Ci ty Centre, 

50088 Kuala Lumpur, Malaysia 

Twtnty-sa~ outcrop samples were obtamcd. most ly from rivcrbank exposurcs. in the interior of 
north"·c<\t SaraW'.tk, near thc \lllagc llano, approxirnatcly 3 km to the bordcr wi th Kaltmantan, Indonesia. 11tese 
rocks "-Cre prcviously mappcd asan equivalen t of the prcdominantly marine, Neogene Ke labll Formation. 

Thirt.ccn sultablc samples were run for palynology, fommin ifcra and nannofossil analysis. On ly seven 
prnved to be fossll 1ftrous. Thc di\ersity and abundance of palynomorph and fornminifera are both modcrate to 
good The pa lynomorph and arcnaccous dcepwatcr bcnthic fomminifera are vcry well prescrved. However, the 
Cóilcarcous planktontc for1.1mi 1Hfera are not on ly rJrc, but also poorly presc.rved and have dcvc lopcd crystalline 
tests nus mdacates rcworking of shclf sedunen t prior to dcposition in a decp mari ne environment. 

lbe pa lynomorph assemblage indaca tes that the agc of thc outcrops are E..'l rly Tert ia ry, younging 
~ ll ghtly towards thc south bccoming Late Eocene. Thc dcposataonal environment indicatcs a deepwater deposition. 
(outcr neritic to outer ba thyal) in thc north, and shallowi ng to more proximal dcposition in the south (shallow 
rnan nc and brackish wn ter- influ cnccd. lowcr coasta l p lain). Based on this c videucc, the outcrops are t.houghtto be 
cquavalcnt to the upper pan of Kclnlan Fonnation, and may represcnt its sou them extensJOn. 

Somc of the kcy pa lynomorph asscmblagcs rccorded at thi s loca lity are comparab le with Lhc 
s trati grnphica lly cquivalcn t Kayan ronnation in west Sarawak (Muller, 1968), a hhough thcir di vcrs ity and 
abunda ncc are less. ·nte occurrcncc of polleo, rescmbling Florsclmetzia trilobata tp. in Bario ou tcrops. together 
with Psilatrirolpites knyaensis and Spinizmwrolpires barulntus. may imply a n Early Eocene to Paleocene age. 
1l1esc truca ha ve not becn recorded from thc Kaya n Fonnation. If the Bario ou tcrops proves to be correctly dated, 
then thi s s tudy will ha ve recorded the o ldest occurrcncc of F/orsclmet:.ia trilobata tp., prcdat.ing thc occurrcnce in 
the Midd le Eocene of Nanggula n Formation in Java and Late Eoccne Mangkalihat coa! in Kalimantan , Indonesia 
(Morley. 1998, 2000). lbis may a lso imply tha t the prec ursor of the Florsdwet:.ia trilobara tp. ma y ha ve become 
adapaed lo brackish wa ter environ mcnt as early as Early Eocene and Paleocene. 
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Pan tropical pal~ nomorphs in the Eocene of tb 'lals¡¡uid< 
(Betic Cordillera, urhem .·pain 

Solé de Porta, N.': Jaramtllo. C.' & • artm-AJgaiTII, A.' 

t Llp.rl Str.tllgr.tph) :md f':llconlíll e~• F:t.<Uh) u( G,· >¡!), l '' 
~ Colombi.m Petrol um lmutut~. 1\.m - 'IJ t~C\k ... ~ u., Hú ar.unaa 

'Dp3n Str3llgrJPh} nd P:tleooaoh . ...g.), FJ ult} t.\f S..:tC'fh . .::t.· , lm' 

A quilt dt\ast: pa1)nologanal pantropl¡,;ala ....... cnWbse"' ... ú"1Clk11n L."l\\..:f \11Jdk h.._~ 

dt< \1abgurdc Compl '· ncar \!alaga ll\ls •S lhe htghN 1«1001< tnapp<) •OO'If'k ,.,¡!be -..1111 

lntcrt~al Zones of tite Bcll< Cordrlller.r ln . pnc of th '1ro0gl~ 1e.o1 mo;,oJ. p.uu•lh du "'' 'hara. a 
Ju.orpmzauon or the MalagUlde \1~~ellOZOIC llUtcrop m .... mtl \bl.tp. lt.'IUl ,ftf 'lJ' ~ ... C'Tt" ,'"Qlk ·t 
(rom ::1 quarT) caned near the HJntlll:J. t.· me.nt fa ·tOI") A rtbU\d} cr~.liU1N Pa\eofC"tlt."" ... a..... lt"lO \mi t 01o 11 
metas th.ick was recognised there. Thc su'-·~auo as ~o."OITipt..""rSrd t-~ 1) .:-onunt~UI to '"t'l) h.tlk u nPt· 
.\fu·wc·tldium-nc-h calcarenttc:s. conglamtrate JnJ mJ.Jb JttnNJtN h) lhc.: J'lk Xctt<' . .: i HT\ :-h.alkt\\ mmn 
.~1\"C"ulin.a·rich hmeston~ (somctuno bc-.u-mi! .:t.l~o rfil ;llg. .1nd m.tll .\.aunm li.r~J) l h'an k,...,é'fl'Q(,, 
Lut!!U3.1l that I.Jc: un onfomubl)' a.od Lr30.)fl;ft"$ J\d) upon prt\tOUs def'l\""llS. :\t thc: ~tr.ltlpJphJ ..... ll~ h.t"'hc'!-t hN. ot 
o\hr-ohnJ hmestones are intal3.ycr-cd \\llh grttnl h-grc-y :tnd Y. hit m.'U'b mten.tb \\llh intn JbtC\1 ~.1 th l!J 
bcanng Jimestanes depos1ted 10 C~tal 0\.1~h)' (~hY.Jic:T tCt modcr:!td) ...ahn n.l\lrOOO\C"f\b nu ... m.tnh~ t te' 
th3.t bccOmc predornina.nt upwards m tht succe:s.;1on, aho conuun L1tcnl~ \IJ\I."Unhnoo thiD ~ tll hgru1c anJ 
bbck da) from ~hich four pal)'nologacall) pn..lductnc .. .:unple) \~ele obt;unt'd 

Thc B.sstmblag.c is characteri.zed h) thc abundan~o:t.' ot .o\D!!IO'tf'Crrn.Je. c .. pc:-c-1311) thc h"Mlll·}:COt.h 
Pro.tnputitc>s (up 10 5-t% ot thc totalassociauon) aud Dtporo.·ontn ll7 "}. togetht'r \\1lh a !-UUII pn"l{l\lftlOO ("11 
othcr ta:u. mainly of Re:suonaceae:, lcacmacc:u.·. Bomba a~e3e. "apoLtCelt'. Cü\lt.\. lln. Ju!:_tandJ.d'3f' 3nd 
M)ricaceac. ProxaperrittJ is known ~mee the llppcr Crc:taceous of lrvpKal- ubtn){'IC.I 10 ,\tr~~:a .. ,,~.~ 3nd 
Amcrica. Rccently it was recorded rrom Austna nnd Spam In tht ~lala~a outcn)p PrrHarr-rru,., J\ u:ptt,(ntnJ 
mostly by P. operrularus Van der Hammen, mllll)f proporuon of p r.\ÍICJIU.\ SJ.rmi('OIO (ool~ n:-... orded '" 
Colombia. and westem Venezuela up to now) and P sp .. pms1bly n ncY. form In the c..'Ollntno u~ndm~ tht 
Mcd1tcrranean sea Proxaptrlilé~ has been onl)" CJtcd m Egypt (l'pper Creuccous\ Jnd Spam (f.~;.:,'C11r) ~lllll" knu 
nre also present. such as Schi7..acaceae. the type Lygoclium bantt pre~cnt m ¡xt.rth:ul.lr m a hag.h amount. 3~d a 
smaller proportion or Pteridaccae typc Aua.\lu-laum, 3~ well as thc lonn·g'"·ou .rol~r<kilart"_m.,p·onrn, 
Glcichenaceae and Osmundaccac. Onc samplc has al~o pm\'ided om: ~p'-'Ctmc!nt ~~ ot Oprrr·ulvJrmunz. thnt 
points out to brackish water conditions. togethcr Y.1th severa! spe(:ime_rua of tn:.,h-\\atcr greco al~ac 8t11T\rH·ck·r U\ 

This formcr palynofacies bears cvidence of hmlled Laphononuc l'necblt>enurhan¡;e. abundJncc: of lar~c plant 
tissuc with cuucles. brown wood rema in . palynomorphs bcang a JI wrll prtsenl!d. ;md no ~cp3r.11100 1nh) haho ot 
most spccimcns o f Proxapertil~s. The hthological and palynologacal feanu"ts confinn dCI)<hltlL"){l undc:r wam1 ;md 
wet tropica l climate in a coosta l freshwa ter pond Wlt_lun a an.1~h) environment, Lhat v..alO t mporanly cnnnetted 

with normal marine cnvaronmcnts, as indicatcd by facars analysiS. 

Qunntitative biostratigraphy f'or thc Tertiary of the Llanos Foothills, Colombin: 
Improving palynological resolution for oil explora !ion 

Jaramlllo, c. A.' ; Rueda, M. J .'¡ Parra, F}; Bedoya
1 

G' ¡ Gomez; C.3 , Mejla, P.\ Cadena, E.'; 
Herrera, F.2 ; Antolinez, H.3 ; Florez, P. ; Santos, C. & Cogollo, M. 

1 Biost.ratigraphy Team, Colombia o Pctroleum lnstitutc. Bucaramanga. ColombaJ 
: Depanment of Bio logy. Umversity of AntioqUla. Medelhn, Colombaa. 

l Dcpanment of Geology, Industrial Uni versi ty of Santander, Bucara ln30ga, Colombaa 

Oil cxploration in Colombia has trJ.c.li tionally mken place in arcas wit~ rclativdy fcw structuml 
complexities. Howcvcr, ¡11 the las t decadc, cxploration has moved to rcgaon cha.~ctcnzed by comp le~ s tructura l 
defo rmation , poor scismic reso lution, and many stratigraphic problems, such as m the Llanos Footh1 IIS In lh l 
region. thc major rescrvoirs occur in mos tly continental Pa lcogcnc scquences, whcrc palynomorphs :trc usunlly thc: 
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gnly fol &J p f;)Uftd 'Jlws, .~ bnb< oor ao omr<noal tooloD OO<ItrOibng the 'lnlllgr.>phoc p<l>IUOO 01 
1 wclJ durtD drillmg. in t mg clivtf'>f' ¡cumh. and stnt turJimtcrpn:wuons. o~nd corrdJung r~Cr\Oirs 

nus udy pnmJo • lllOStntigr.>phoc tramc" k for the Ten•"'} of ohe Uaoas aod Uano; Foothol4. 
ma m¡ o( ¡rart.JC corrcbuoo. RASC. aod ron tramc:d OpumtT-atioo \\ 1! uuhzed 1 · ~uons \\.lth 
p;ai\~Gl 1nfonT1.í&twn from outcr ~· wtll corcs. amJ ""di thtch cuttings. 'e~oentcxn pai)110iogtc~17one,. are 
1"''1'0'<'1 111 ooob< bo tr.oup>pho, modd proou-:cd h) ohos an>ll~"· "e rconocrpreted a reanll) drilled \\CIIoa 
me llanos({)( htl upoo h1<h c\trJ1 prc~oo1oui lntcrpretaiiOft) h3d becn made A ~id~trnd .. ofthat \\t'll and n n~v. 
eJ.rloratury Y.cll tn the are-"' .... ac: uhil"qucntl~ dn1lcd. '.lHdJung the prt>pOSed model. Also. V~C ha'e used the 
b1~tra.u¡r piH modclt~l s.oh.e ;i.OIDt old ~tnugnph''" problems m lhc Arauca 011 field Tha is a J>O)Htve t~t that 
thc hi 11a.11y.aptu framev.ork de\cklpo.l fe• thc T~n!Jf) of thc Uanm foothtll is reJiable and can be succt!s~fully 
arpt1cd lO 01 l C)tploU.UOO an lhc rrgi(•O 

'1 h l'lioctnc palynoOora in Moldo' a: reconstruction of vegetalion and environment 

Medeanlc, S. 

tn .. htutc: ot Cit.."O~ph)· . Vloi<La .. aan Acadcmy ni Sc1c:nces. Acaderruei str., l. MD 028. Chasmau. Moldova. 

Thc MoJda.,lan li.:mtory ~~a pan of thc: Ea\"tem Paratcth)·S The Phocene sediments are widespread in 
Hs ccnu.al am.J \l•ulhcm parh A{'t..·onhng 11> the acapted regional ~tratigraph1c s heme based on mollusk, mammal 
raunJ Jnd palacnma~neuc data. the Phcx:ene lli d1'oided into lhrcc stages. Early (Pontian). M1ddlc (Km11nerian) 
and L111c (Ahhagyllan) 1l1c Pl10ccnc 1s represcnted by manne 10 lagoonal, alluvial (the Danube and Prul rivcr 
tc:trou.:e,), and ubaerial ~edun~nts. A total of 70 samples were collectcd frorn eight outcrops and three boreholc 
t.:urc:) 111 Uu: \t:)uthcm pan of MuldO\'il for palynulogacal study The straufication of scdimcnts in ou tcrops and cores 
wa .. ba\cd ou ftb~!l fauna rcmam~ 1l1c obt.uned palynological data werc used 10 characteri1e the Pliocene 
palynotlora a~~nlblages and ~construct the C\'oluuon of \'egeuuion and palaeocnvironment related to c lirnauc 
changl!\ ami sea h:vcl Ouc1uations of the Eas1cm Paratcth) 

PunLian SLugc (5.4-4.7 M.u1 as ba~t:d on palynolOgiC:tl data, was dividcd inw Lhree substagcs. 
Tltt Enrly .wb.uagt> cOrrt!~ponds to Zancle.1n trnnsgression. The pine. broodlcavcd subtr0p1cal forests 

consl\ted of Pireo Sttt f..úpit"ea. tJ sect. Omnrit-a, Twga, Cedrus, Taxudium, Carpinu.\, Fagus. Zelkm•a. 
Masuoila, Myru·n. Momt"t'at', etc .• predomm:ncd. Marshlands werc widcspn:ad. represemed by Tax;ndmm, Salu:, 
Ah'inutace:tc, ypcraceac, • parganiaceac. Typhaccac. Splwgmmr Di verse fems of Adianwm, O.wmmda, 
PolypodJaccac v..crc: cncountcred. 

"11u! Mrddtr .\ llb\lll8t' is relatcd to regression. And1fication of climate took place. Thc opcn vegctation 
comrnumues con isted of xcrophylous and haloph)lous hcrbs (Chenopodiaceac. Artemisia) werc widespread. The 
nparian forests rcpresented by temperme wood vegetation were lim.ited. 

Thr l..nle subJWge comcidcd wi th marine trJnsgression ·nw climatc during this substage was warm 
and relativcly hum1d. Broad· ICavcd tcmpcratc-subtroplC31 forcsts consisted of Ulm1u·, Fagu.\·, Querrus, Tilia , Acer, 
Frw<im~'l. Cnrpinus, Coryflu incrcascd Sorne c:<otic plants, such as Juglans. Casram'a. '7.1!/kova, Ce/Ji,,· occurcd. 
'll1c proporuon of mc.sophylous herbs incrcascd. 

Kinuucrian Slagc (4.7·:\ .4 MaJ. More land emerged from sea wat~rs TI1e prcdomínance of bro..1d· 
lcavcd forcsts (Qu~rru.r, Fagur,Carpimu , Tilia, Fraxim1s, Carpirws. Corylus·. Ahws. CaManea, Zelkova. Mon1s, 
Mwu·a, Plerocarya. Juglans. Carya). and fcrns of Adicmfflm. Polypodiaceae atteslS ro increase in average annua l 
tempcrature and humidlly. 1ñe rtreas of predominant ly mesophylous grnsslands of Astcraceae. Poaccae. 
Cichoriaceae, Polygonaceae and others incrcascd. By the end of this stage, thc progressivc aridifica tion of climate 
lcd to thc cnlargmcnt of grasslands, augmcnt:.ttion in hcrbaccous xcrophylous specics and dccrcasc in taxonomic 
divcrsa ty of forests. ll1c remains o f llippariou fauna and rodcnts·inhabitants of open landscapes were found in 
sediments corresponded to thc end of th is tage. 

A kcbagylian Stngc (3 . .a.2.3 M a) . During this stage. the srudy area was an elevated plain. on which the 
prcsent~day d.rainagc system was formed . The mixed broad· lcavcd/pine forests rcduccd significantly, giving place 
to thc more expanding of stcppcs. The lhcrmophylous arborcous plants decrcascd notably in divcrsity (Pitws slg 
Diploxylon and P. slg llaploxylon, Quercuj, U/mus, Fagus, Acer. Fraxim~s·. CoryftM. AltrtM). Sometimcs,Jug/ans, 
PJerat·af)•tl, CasiOtJea occurcd. "lñe fems werc rarc. Mesophylous herbs of families Asteraceac, Poaceae, 
Polygon<~ceae . Primulaceae, prcdominated. bu t the frcquency of the xerophylous specics increascd. Aquatic plan ts 
of Typh01ceae and Cyperaceae wcrc rarc. This stage is charactcrized by a notable incrcasc in aridity and decrcase in 
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Paleocene-Eocene palynolog) and pRI) nofaeie of tropi al uth \nlt'rka : 
northeastern olombin and "e tern \ t>m•zuela 

Pardo-Trujlllo, A.1 & Jaramlllo. C.' 

1 LntYCrsadaU de Caldas. FacultJd de iencu.s. Ocpart.lnk:ntn lk C~t·n\.·t.h (~)k\~1\.'J Calle: 65 '\,., :!6 10. 
Manozalcs (Colom~on). l 'n"crsi o<' de l.J<'~. O..'parocnl<'nl de ¡;6-,l,>go< Pal<ooll•''~" \ ~~eoak. 

Snro Tilman B 1 . B 4000 LIEGE l. Bdgoquc >1 Jh, • ,. 
2 lnsttmto Colombiano de Pcuóko. Uul·aramani!a A·\ 41 · fimnb.J.L.llt® 

1 

A palynologJcal stud) of mort than 400 1inmpll~s w;u perfonncd 10 foor \tr.thp.apht\.· 't~\:11~'"' that 
mclude the Up¡>er Palcoccne· Eocenr of uopic:tl South Amt.·m:a tln: fi~t ~ccuon '" lfk.·.atet.l 1n tht rJ./ lk Rto 
rcgion (Eastcm CordaUcra. Colombia). rhe ~ecl,nd :md thml srcuon\ are 111 tht.' '\ueH' \tundo S)nc.:hnalt~1tddl~ 
Magdalena Vallcy Hasm). The founh secuon is l()("atcd m the Rtc~CIIO MJche (\\e~tem \"eneTucla). \lll thc \\t'!<.ltm 
nank of Manuclote synchnc. More than 300 polkn and !~porc ~JX""CtC'" "e-re 1dtnhficd. ~ho"ing tht ~reat d1H·hn)· 
of thc Paleogene South American tropacnl pal)noflora and lt~i grt_Jt t'11~tr.uigrnpha" J'Oic:nuat tu t~tahlhh 
corretauons Lhroughout the basin. 1l1c scqucnc~ can be! scparnted mto an .. E.occnc .. :md "'PJia1Ct.~ne·· J\'i(lliJ.lit.-10 
bascd upon thc hthological and pal)1lOiogical data Thc '"Palcoccnc" ~t:qucnt:o. (I.J ama. SCk.~ha and P:lM> Oi.ahld 
Fonnauons) are dominatcd by shnlcs. cool bt.'d. nnd mmor santhtone lcH~b Tow~lnb the top of tht C"olomb1an 
sccuons, mottlcd shales \\hachare b:trren in pal)1lomorplui are \\Jdcsprc:ad In \'ene7utl3 thc coal txxb hcconl( 
more frequcnt and tlucker overL1ying calcareous sand.!ltonc: beds \l.llh marine mullusks. In the-.c ""Pa1("('1CCne-·· fanL"' 
severa! spccies that are over the entire basin hnvc thei1 IJSI appearan es Bombar:at"idtlt's mmat•, Fcwrotru·olpitn 
puforat/H, Colombipollis rropica/is, Proxnptrtill' .\ cunll\. Fplrrdrrplt~\ ¡·aflttg~n.HJ. Re1id1p0rrtt \ magdatrnr-mi.\, 
and Diporopolhs a.'i.mmit"a. In some lcvcls of the C"o lombian )Cctions thc: Prmnpt•rtrto opurufalll.\ ~¡M:'cac~ 
(Pnlmae?: Araceae?) can surpass 80 % of the association. Thc nucrmcopic organic ma11e:r a.ssocmtL·d wtth the 
palynomorphs is rnaanly of tcrrestrinl origin (c.g. wood. cu llclr . ~porc~ o.nd polleo) In the Rit\:110 Mache S«llllll 

thc abundancc of p1rofusinite in some coal beds is rcm.1rkable . 
In the "Eoccne" sequenccs (Picacho. La Pa1 nnd Misoa Fonn~nion1i) thc ccxtr!,e cln'u s mercase. In all 

thc studied scct ions many ncw pollcn and spores spe ies np¡>ear. Somc of them havc bccn rccogni1cd m St"t·cral 
scctions from northwcstcm South Amcrica: Bnmbacaridltes .wlt•aformis, Fm•rmrrporrtt'.\ lrtHnmtmi, 
Mnnnporopollenil~s annulatus. Cricorriporurs guimll'Jisis, and Rat·t-mollucofpat>.\[fll ilis llu:~ microsc.;opu~ orgnnu.: 
mattcr of this intcrva l1s characteri7cd by terrestrial particles: the relatÍ\'C pcrcentage of fungal rcntatn1i (sporc-; and 
hyphae) with rcspcct to the Palaeocene scqucnccs increascs In the Middlc Magdalena sccuon :a p:trnconformuy 
between Lhc Usama.La Pa1. Fonnation is suggcstcd, that bccomes an angular unconfom1ity townrd~ the v.cst Thc 
prcsence of Late Cretaceous rcworkcd palynomorphs in thc La Paz Formation mdac.11es that dcformauon v.a!l 
tnking place elsewhere affecting Late Cretnccous strata The Graphic Corrclation meahod was alsu apphcd for the 
comparison bctwecn thc sec tions. 1ñe line of corrcla tion allows obscrving great change.s 1n thc ra1cs of 
sedimentation. This phenomenon could be associatcd 10 the d¡ffcrcntialtectonic acthlly hnled to the colll \1011 o! 
the Caribbc::an Plate aga inst the South American Platc. 

However, nlthough wc ha ve quantitauvc dam thnt allow to apprcciate the la1cral and vertical chnngc'> in 
1he palynological Paleogcnc associations of northwcstcm South America . mdependcnt clcmcnt) for nn rtccuralc 
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ollbt fcnna 
1tlldy DClio 1CCtKJD.J •1th D'WlDC ITd r 

logic ume •le do D<JI <'<J>I )ti For lius rell>Oil, 11 ,. sull •=sal) lo 
1 or 10 use oth<'T datlog tc<hnoqo"' uch a> lbe dcl13 ''e 

' limate •aríations and nora! migra !ion during the Miocen~vidence 
rrom polleo and ~pores rrom westem Jutland, Denmark 

Larsson, L M. 

(>C08oosphere S<ocnce Cenlle DepJnmentofGcology. Lund l:ni,ersll) Sllheg:uan 12, 
SE-223 62, Lund, Swcrkn Linda LaD>OO<'"geollu se 

Tlu rttently tnlltatOO ln\c-.ugauon on \iuxcne dnll ore material from Jutland, Dcnmark. is a 
multodo>eopluury pro¡ccl bét,.eco lhc Gcologocal Sun·e) of IXnlllllrk Jnd Greenlaod (GEUS) and Lund 
Un1~C1 lf) llu~ m:un purpt_~d are 10 ~tahli'ih a dcuJicd M.r.Uigraphic subdnision. and make a paleocnviromenral 
mtcrprcUimn of tht 260 m th~c.:k ).C(.hmcntary ~uccoSIOO Jntersected m the Vium drillcore using fossil 
IJ.nolldg,~IIJtt), pollén, pon."1 J.nd foramJnJfcra t~cthcr \\tth geocherru~try and sedimentology. 

In f>cnrn;Jrl,lhc: l 1ppcr Ohgoc~ne-M1ocenc: :¡,ucccssion IS dJvtded 1010 six sequenccs, Ato F. Howe\·er, 
the la14C'nlJO!,l ~cqucnc:e, A. 10 thc V1um dulkorc as repr~cmed b)' a non-deposiuonal mterval, correlatcd with a 
lll.lJor dcglou;aatlon an Anu:arcltca Thus, 1hc fin.1 scquence repr~nted 1.s sequence B. coutn1D1ng silty clay w1th an 
upw.ud, nu:rcJ-.ang contcnt of c¡;md (Ra.\muuen. m prc~s). ln VIUm. this un11 IS reprcsented by a major dcltaic 
llUIM:. !-J;e..,cr31 local transgn~s~ton~ and wtd~prcad sea le,·el changes resulted in mostly marine and deltaic 
\tduntnta.llion throughoul the remamder of the M10ccnc, represented in sequenccs C-F During the de¡>Osition of 
~quen,c•, A ·P. aml thc d1matc altcred dramaucnlly from subtrop1Calto cooltemperruc. 

f'rc:VIOU!I studJe~ ha ve cncounu~ rcd chffil,;ulucs m subdaviding the Danish Miocenc: by means of pollen 
and \[K)ft's, lb m.Jny of thí! tau ha ve long ranges. ¡ evcrthelcss. thc: Mioccnl! pollcn asscmblages show intcrcsting 
quanurauve dtflercnccs dcsp11C thc1r ta\onomtcally umfonn character. M y part of the project is to interprct the 
chmJUC changc:s that occurrOO dunng lh~ Mux:ene, and to mterpret noristic changes in Dcnmark. based on 
palynology. For Lhi; pur¡>O>< 250 samplcs havc bccn proce>scd for palynomorphs from the drillcore which 
mtcf\ects the Lower, M1ddlc nnd thc loY..cr part of thc Uppcr Mtocenc success ion. Additionally, outcrops of 
Mmccnc scdJmcnts ID the ca.stcm pans or Jutland will provide funher samplcs for high-rcsolution Slmtigraphy. At 
pr~t!:lcnt , taJtononuc and slratigrapluc wor~ on thc lowermo~t part of the drillcorc is in progress. 

The lowcrmost samples from 286.67 · 257.48 m have revealed a well preserved and diversc 
palynoflura Mnrine mnucncc is md1catcd by thc prcscnce of dinoflagellatc cysts. acritarchs and marine algac in 
:.tll samplc~ Manne palynomorphs consm utc 3- 39% of thc asscmblages "lñe miospore assemblages include at 
lcas_t 90 taxa and are dominatcd by conifcrous forcst-swamp palien (Taxodiaceae-Cupressaceae). Riparian 
o_ng.IOspcnn tre~ pollcn such as Afmu and Betula are also important and occur with rclalivcly rare spccimens of 
Salt\ and Myncaceae. Elcments of m1 xed mcsophyuc forests represcnted by Pinus, Quercus and Fagus are 
comrnon. In addJUO~, severa! palcotropical clc.rn~:nts such as cvcrgrecn trces and bushes are prcscnt , including 
Pahnac. E11gt•llrardtm, Plmy,-nrya. and Magnohaceac. "Thus. a rc lativcly warm and hurnid climatc is indicatcd. 

. !h1s projcc: t providcs a uniquc opponunity for b01h stratigr:tphic and paleoenv ironrnental pollen 
nnnlys1s 10 1ncrcase our understnnding of vcgcta tlon and climatic change far the northcm Europcan Miocenc. 

Ras~ussen. E.~ .. in press. The imerplay bctwecn true eustat ic sea-lcvcl changcs, tcctonics, and climatic 
changcs: what 1s the donunating factor in scqucncc formation of the Upper Oligocenc-Mioccne succession in the 
castem Nonh Sea Basin, Dcnmark?. G lobal and Planctnry C hangc xx. 16p. 

Aspects of Caspian palynology: Tertiary to Recen! 

Rlchards, K. 

KrA Straligraphic , 116 Albén Drive,!Xganwy, Conwy. LL31 9YY. Uni tcd Kingdom, Emai l: keith@paly.co.uk 

"Thc Caspian Sea is the world's largest inland body of water, and is bound geographically by Russia to 
thc northwcst, Kazakhs tan 1.0 the northcas t, Atcrbaijan to lhc.:: wcst , lran to thc sout.h and Turkmenistan to the east. 
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P:tt~n logt.:.>ll) lhc Ca>pllll ea , m r coL!) 
am¡x:orun;:e ('l.lhe offsb<tt ~ 1 Otland g> npkntion. • 

1 uruque opp..'lfluntt) for resnrch mto tbt: ~'" 1 tmn ~tu:m: .. ~ 
d<UJkJ pa~nologieal <tu.hes ol \h,-..:cu<: lll Ro:<nl ><dom<nl> ,,.mcd 
,. !h. ,tullo" bcnb<>io >nd oul-:rop s.mpks IT\lm A~<'TNÍJlll 

'uuctur.t.U). lhc: C3Sptln 1s d!\Jda.imt r. p.ut .. lb" ~ 
¡ ·mJ and th( d~r th C~T'ian trm\Jmum tkpth IO:Sm\. "fbe-1'-' rt~ , I.J(' 

"'hcn: the watet dcpth LS k~ than ~ ::!.OOm. "hh.h r"cn~ C..J"I\Ioatd lr\"\0\ lhc:- P' 
"o.d sahntt) p-3d1enb alw t\ts.t b<"t~em lhc ru.'"'C"thc:m nd .. ;l!Jthcm n-gn.111 urt :-t' " t...'t k-mpcralu.ft \ 
bc:kiW ZCfO lO :IIOUOd 16° C In the north, ~o"l)1llpMcd \llllh it .:!, • CID \.b(- :> >cth S.1. .. : 11'1 t.,l l Jc\11 lID t 
Jut h> th~ frt.'!!.h\Utcr mflu-t from the \oiga L>unng thc summtt month!. \\tk.--nlhc. C .l."rraa l h.. 1 t1 at 
urfJce~'·CI")Iow(1·5%<)mthct\h"t'lnenMh3ndtn~cgraJU3ll~ ...outh'tlo.mb. l.XIU.n "t" h\c \1 h at 

around 1! to 14 t;i.f' (ju.st lcss. than half thc m"'m\31 .. 3bnlt) c.'f lX:tan o.,~, .aten) .. ahmt~ m tht ( ,n ... n ... noc 
merca grt.atl) tn t.he bottom \11"'31~. although lhttr J.J"e .tn"',, ut.:h. ~ 1ht f...:JJ"'I lk~:u 10 ll lhc e .. t n !.'OCl 1 
\lthefe sal!Otl) llU) be \"el) tugh The m:ljorit) of lnc.~\\ffiJOg 0\~ n l\11 frc.'m Lb<- 0\lrthcm a.nJ \1. l\."m th~ 
0f thL~r. thC: \ "olp b b) far the Il\OSI sigmfia.nt and úlfllnt'Uh::. ID'IUnJ O'* of (h( IOb.l flu\UI J¡ l.."tu.t¡c.· l ~ 

C:bptan Sea 
ln Azerbaijan. much of th( cmph:bl:o. of palyno1"1gh:JI )ruill h:b ~o rLk't'd \lO thc Wunt'11b hh.h 

nukc up Lhc so-callcd ""ProdUCU\C senes·· v.hich :lt( pn:dlmtD:tnt.J~ ol Eul) Pth .. -.:t"O'" li'C :md ~ lltL.tlD lT)I. 1 ll tht 
OO!Ihore and off::.horc hydrocarbon ~""C.Rrv Thc l"lfbCt of ~HlOO ...-...: ·ul"n'\l lppn,x.anutd~ ;al th<' t'"DJ ''f IM 
\llocenc, when the Casp1n.n Se.1 tx.--came cut oiT from :tn) opcn momne ·,:mn ¡;tu.'IO Thi .,, bUlWl ~1t th<' C.nr1.tn 
Sea can be demonstr.Jted palynolog1 Jll) in sedunents of Lltt \ lllxtnc: t\t~ant:.nl age, v.tu h ... oov. "¡;r"JuJI 
ctumge from mannc-dommated to non-marine. lo" saluut~ palynologt .. "al :.-.: embbg The a .,.._ ·aatcd t('rt~triaJ 
polleo componem typica11) includes rclau,cl) common AnrJtll.\l(!. \\hú:h mt.bcato a d~ dunat(' Jt thh Unll: l~ 
uHiru dmocyst componcnts prcscnt include thc: "\:rucifl..lml"' t)pb of th . pu¡¡i-nzo ··n,. if.mm \ ¡:,\fnpk\. 
confinning that thcse types evol\'ed in thc pn:-Piei.)tOr.,'tlle 

1l1e palynological as~rmblagcs from the ··Produc ti\C~ Scnc~·· are usu.llly \C'r) n~h 3nJ Cllfltalll \lr)ang. 
proport10ns of extra-regional pollen (e.g. Pituu) and rc~10nall) 1 locJlty dcri"N pollcn Ct\l:nponrnl"' Thc: 
quanutathc pal) nological records can be uscd m ::.hov. C)chcny and du.nge in palaC"o-' ~etauon 3nd dmu.tr: Tht 
rclativc propon1ons of brac~ish water dmocy:,LS (c.g. SpmijiJitt'~ rrurr/ormH) and fresh\\atcr JI~Jc (r Jo! 

Ptdimtrum) give an ind1cation of palaco-sahmty and can br used to mfer penod~ of rtbtH·t h1gh~tand Jild 
lowsumd within tite Caspian Sea Anotbcr fcature ,., thc frequent prcscn e of rew(ll'"~a.t palien . .)port"\ and 
dinocysLS of Permo--Triassic. Jurassic, Crct:lccous and Early Tt.-rtiary agc 

Sedimcnts of Late Plioccne age in thc rcg10n m elude the Alchag) 1 Beds v. ht h a..J"C nurlal 
palynologically by a rc-appcarance of opc.n manne dtnoc)'~ts. Slgnall1ng a bncf pe:nod of ope:n mannt cdnnectton, 
probably via the Dlack Sea. Thc Plcistoccne succession can be !1-Ub-dl' 1ded palynologicall) mto SC\.Cral gh,~l3l and 
mtcr-glacial stages. although these cannot be accurntcly dated on the basb of palynology :done 

Thc peculiarities of vegeta ti ve cover and changc of environmental conditions 
in the Epochs of Cenozoic coal accumulation 

Kezl na , T. V. 

Amur Research Lntcgratcd lns tiuuc FEJ3 RAS, Ulagovcshchen~k. 675000. Russ1a 

Till thc prcsent time thc Slrntigrnphy of C0.1l-bc.1ring deposits of thc contmcntal pan or the Far Ea!)t 1~ 
onc of the importan! problems when sc:uching thc fucl mincraJs. 

On thc Priarnurye terri tory two large ccntc~ of thc Late Crctaccous-Ccno7.0IC coal accumu lntion thc 
Zcya-Bureya and the Amur-Zcya coal basins are locatcd. From the bcginnmg of the eighue the hlostrnugrnpluc 
and pa linological investigations wcrc carricd out by the author tn d1ffercnt arcas of J)¡-iamuryc JO!Illl) wuh 
gcologic-survey cxpedilions and prospccting companics. 

Since 1998 the author takcs part in the progr.un " Palcogcne of Russia". Thc a1m of t.hc progtam as 
investigation of thc Late Crctaccous-Paleogene classic secti onc; of the Ztya-13ereya seduncntary basm Thc 
charnctcri stic of 6 brown coa! deposits is given . 111eir strn tigraphy is dcfined more exactly 

Thcsc investigations wcre continucd in thc ln!Cmational Project "11le Crctnccous Biota and lloundary 
of Crctaceous-Palcogcnc in the basin or thc Amur river" . Thc sccuons of the boundary Crctaceous· Palcogenc 
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1 n 1 o( 1< 'mur n cr ID Úlé Jl.:Uoc\gjo>Ag pro'IDC< P R C) 1.\tr< d<>o:nb<d aoJ 
) studitd 

()u t1r .,bale, t:bc popa pn:..:nttd by tbe autha um' up th" palionologk '""''ugauom for liKl<< th:m 
20 1111 dcdicottd 10 thé probl<ms J trallgr:tpb; and pakollon Oc'> o! Pnamurye 

1be autbor h:3 amtd r tbe an.tl) '" of fae1o coodJuoos. nx·(xhtru uon of c\·otuuonal lanc:bcape 
loprocat • c::cogcn u of ;,¡ 1 Jepos.H. mdl'w~t.luaii/..JIIOD of thc oal banch and c.Jetcnrunation of coo.l. 

fomun pla.oo comple• ¡by palmolo¡!o and pal<ohounoc dat>o m tbe concrttc "orkable S<am. As 11 was 
..:enaoned, thc comple• of thé cool-fornung planu eu<nuall) influtoccd thc ph;socaJ.chtmicaland t<ehnologocal 
h~u¡ lel tJCS, h1 h arr nut thc ~me '" the ~.:ual of dllh:rcnt agc Uefore lhis fact has no1 Oeen taken an1o 

cons•Jcr.JhOO aiJ ~o.NJ.t)Qnng tl.~nd "'c:re unuOO mto thc KiHb fartT13uon 

Crttatl'OU..rl er t iary boundary fro m middle part or Poland in tite palynofacies record 

Slodkowska, B. 

Poh\h (-JI!olog_i,al ln\lltute 00975 \\'arsa" Poland 

Crct.>ceuu<Jr cniary i><>Undal} d<p<""' frnm Kamoenny Dol outcrop (moddle pan of Poland) has been 
pal)lmlo~1cal tud1cd Amoog pal)nomorphs the 1!13111 role plays phytoplankton - mostly dinoOagcllate cysts 
Pullcn FJ'IIDS of ,.a .. cutar piJnl .... llryoph)IJ sporc and h)']>hne wcre me1 sporadically. Single pa lynoclasiS wcrc Lhe 
black. not tr.msparcnt. prubably wlXld debns 1\nalysi~ of the dinocyst assemblages pcrmined to div1de two 
d1ffcrc:nt a .. -.emhlage-Jo. 'lñc fu'M eme. from lhc lowcr pan of profilt:, noticed · Dinogymnituu sp., llafiriasplmera sp. 
and J ntlrvroduuum ~p l11c ~;e~.:ond onc f10m 1he uppcr part of profile conlams abundant dmocysts: Carpatella 
romutn. St'nOIIUH¡Jiuwru inoornata and 1-"ibrarpta m 'lila- ~pcdc:s are present in 1he lowest Pa leoccne (Danian). 

Boundary bctwcc:n l\\0 as~cmblagcs run.s in thc top of "hard gr"JJld''. Palynological matter composition 
was tyrucal for scdimcnb ongm in marine cnv•mnmcnl Dinocyst assemblnges characterizcd outc.r ~hc l f zone. 
Vc.,llg.J.tl c¡uanwy conuncntal ongm~ ~poromorph.'i and phyux:lasts testifies about far dis tancc from the land. 

J>aJynolog/co/ mm tu compmilio11 

Spornmorplu 
Sporadkally 
Phytoplankton 
Common, 
Ec¡ual quanuoy of 
main dmocysb 
morphooypcs 
gonyau lacoid and 
pcridinioid 

PmtHpol/emtu . Normapollcs 

IJinocysts Carpattlla rorruttn, Frbrary.o;ta ovails. Senmliasplwera 
illtimatum, Arlromo.,plwtra ramultfera, Areoligera senonemi.f, 
Cladopy~idium reticu/atum, Cordosphaeridium fibrospinosum, 
C,\'rlonepht~lwm cf. e:rpwrsum, Hy.\triolwco/poma bulbosum, 
NyJ.trif'lwxphnt•ridtllm tubiferum, Palaeotelradinium siliromrm1, 
Spiniferit(f.\', 

Acritnrchn Ptero.\permella ausrraltnws. Para/eraniellcJ e f. indemaw 
Prasiooph 'tU Cwunrimohaem eupeplm, Leio.spltaeridia 

~~ 1-P~I~ty~l~oc~l~•s_·~-------rb~l;-oc~·k_.~" o~n-o_rn_n~s-pa_r_cn_o_w_ood ___ d_cb_n_·,_._w_n_g_al_h_y_p_h'_oe ____________ ~ common 
O U1crs sin,:de glauconue ~rnms 
Sporonw rphs Pinuspollcnitcs 
Sporadically 
Pltytoplankton 
Frcqucnt. 
pcrid inioid 

;¡ dinocysts 
~ morphotype 
~ 1 prcdominated 

~ Phyloclasts 
:;, abundant 

Oinocysts- frequent: Adnatosphaeridium robu\tum, Di11ogyumium sp., 
Jlafniasphaem sp .. l.wbelidinium bujakii, l. roohomae, Trityrodiniwn 
sp. 
Acrit.archa - Micrhyslritfium piliferum 

black. non transparent wood debns 

Tab. Palynological malter a.nd deposi tional environmcnt in Kamienny Dol. 
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Eocene to ~l iocene \E'getation histor) nd clinuk. Ro:" . t'& R ion. \ ntar•·tiCa 

Ralne, J . 1.1; Askon, R. A. & Mlldenhall, O, C. 

1 ln:atJtutc of 

T<'fT<>tnal palynolllO<ph> from thc r ·ent C.p< lhll'ocrt l'n'0<\:1 ll Rl' dnllll<'lt• R \ 1' • 
2001) ,upplement palynoflons fntm gla,'o>l cnato" ( \ · !;1' 1\IOI.l >lhl CJROS 1 dn!lb.: \IIU'f 11 U. 
tu pro' 1dc a.n emerg1ng picturt oí 'c~uon h.J~ton and ~hmatr tor \."'l)3't.ll \ r~t :'C'IJ. UnJ {rcw:n lhc rmd l· C"D<' 

nrl) ~1mcene . PaJ~nologu~al t-\llknce ~ug,g: .t- ., ot fll("'<.t..lthennal.J.DJ 1pporan~ ('f(nu ... -nxhn'lml t1t..l. \lotth 

fcnerJI d!vtf(tt~ reducllon through tlu p<nl'ld COChl'te-nt ~ 1t.h Uk .. "'Te.l~tng Ll-=tatJon rt\.""\X'\.kJ tn Ux ,(-JUnl·nh 
Sp~e J'CCO\Gf). and ret:')Cbng b) glaCtJ.l rr~~ "nuin coounumg rrt'tlk~ ID tnt(TJ'f~llOO 

As..:mbla¡;es of moddle 10 lao.e E<xene oge from tbe \k\luodo ~i.a<1•1 etnll d.oed b 
b~oáalrd dmonagd.bte C)~ts. are hJ.r3Cterin~d h~ dn~ J.nJ ·ommon \.nhofo.'(iH r-;11 n, akln.g 11h th.lt '' 
('kxioeatpS. di\tJSC: ttbough uncommoo) Protc.lcr:t~ and Olher .lll~t('l~p<'n~ and rArt' t.."TYPll_ m V"• ... Stn 1W 
b~mblav.o. \\htch reflt\:1 a cool tem~r.nc \ oth<!fugu., .. brootflt:li·J."."'d<x".trp fore-.;.t. ,-...·""-ur m thc Ltt & ·e 1\ ~ rt 

ofCIROS t 
Earl) Ohgocene p3lynomorph a»<mblag . ~nú\\n fr<>m erran<>. l'IRO 1, and CRP dnlll-.•1 m 

mu h rcduced tn di\'ersity comp3..J""Cd 10 tho:-.e of the Eocenc, \\1th 1~, ot rno:.-.t f(111,, "'"~ Prt'' lllU'l) '"'f'...Unt 
podocoupaccous conifers. Ca.sunrirza. the pre' 10usl) th\·e,....,r llrotcJ.(CJc, th<- bmuii g.n"'Up ot -"''' dS'"'· ;¡nd uthcr 
angi~pcnns. The Early Oligocenc "-"gewuon m..1y h.1\e roernbled p~nt dJ) \1J~ tlanh.: \(llhoftl..'•d \\~ ~bnJ 
Chmauc condmons wcre hkely cold temper.ue-pengl;lclal. \\llh warn~t momh trt(".ln dlll) tcmrcr.uun:~ JI ~J 

le,-el aboul 10-IZOC 
In the youngest p3I1 of thc CIRO .. 1 :md C'RP succC'i.\IOn. late Ohgt-.c.:tnr anJ e.ul) \11Ck:cne 

asscmblagcs are similar to thosc of the Sinu~ Group 111 th~ Rc:lnlmorc Glolt'icr artJ cf quc~itlon:tlll<' l)lu~tnt" il~c 
Thesc are typified by ooe or more spec-1es of Nmlwfngu\ a.nd podocarp comfrrs. ~tth ~lltlr dl\lln .. :tt~~ ai..'CC:""'"1 
ang1osperms and bi)'Ophyt~ Taxa reprc~ented b)" pollcn also tncluJc R:mun~·u lnt:c:ac: .. ~t~ hJaJ ... t, (". 
Caryophyllaccac. aod Encaceae/Epacridaccac. The ~scmblages rd1ect low d1Hf~lt) Tm" ~ tundr3 Hgctalloo .. 

wtth dwarf woody plants tn more protccted locauons. ,\lean urnmer tcmpcratun~ for tht sp. ~<' pcn~IJctJ1 
vegctation \\ocre 1n the range 2--rc. sim1lar lo prcst:nl-<.13) temperoturcs 1n the Subantan.:lii.'I)IJod .. 

ASKI . R. ¡\ 2000. Spores and polleo from ohe M Murdo ound crr.tlOC>. Antarcuca In J D STILWELI & K 
M FELDMANN (cds.) Pa lcobiology u.nd I•nlt.'Oell\ ironmcnts of Eocenr Fo!).silifcrou ~ Frrati , 
McM.urdo Sound, Enst Antarcti ca. Anmrctic Rc~arch Senes 76: 161-l 1 American G~oph)'!Call 'nal)fl 

MILDE IIALL. o C. 1989: Tcrrestrial palynology In PJ Barren (ed) Antarctic C'cno1olc hL.oor¡ from thc 
CLRO -1 driUhole McMurdo Sound . DS IR Bullcnn 245 : 119-127. 

RA IN E. J. 1.: A SKI , R. 'A. 2001: Tmeslliall'alynology of Cape Roben> Projcct Dnllholc CRP 1, V oc lona l.and 
Basm. Antarc tica. Tcr ra Antartica 8 389-400. 

Palynology Solimiics Formal ion °eogcne scdimcnt in 
northwestern Amnzonus Statc, Brazil 

da Silva, S. A. F.'; Absy, M. L.'; Di no, R.' & Antonloll, L.' 

1 Coordination of Ootany Rescarch. National lnstinue for Amazonian Rcsc!arch. P.O Box· 478. 
Manaus -AM 1 Fcdcrnl Un i\<ersi ty of Rondorua. 

z Coord mat ion of llotany Research. National lnstitute for Ama.tonian Resc.:trch. PO Box 478 Mnnnu'l. .. AM 
' CE N PES 1 PETROBRAS. llha do Fundao, 21949-900 Roo de Janciro 1 Unovtrsny of Río de Jancoro. 

·n1e SolimOCS FormaLion. situatcd in wcs tem southem AntazOOta. occuptes an cxpnnl\c of about 
1 000000 Kml and cxtcnds up to Pcru and Col~mbia Tilis fonnation •s known to prcscnt a nch fossthfcroult 
c~ntcn t rccorded by the prcsencc of vertebrales and in vertebrares m addition to thc abundnncc . of planl 
macrofossi ls and p11 lynomorphs. Vnn der Hammcn (200 1) clnmlS thal plant d¡vcrsuy ovcr Lhc M1occnc m 
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Sedunenl :nples. "tw.;h ere! dcpc'J!-llcd m;;c lhc Andean uphfung during the late Ten1ary. v.hJ~o:h 

dtttmuned the Ol'llt:l of a nev. landKape fC'f the: ,\mJ.7.onu.n hJrc')t b) bringing about change~ m the "' er dramage 
I'Jc:¡.,.~ aud r:unbll paurnu, >re eummcd an !he pn:>cnl >ludy for lh< purpo-.e of ml.:ruif)ang !he polleo !Ud) 10 
A 

A ttJtal <,f fouru.c.'lJ sc:JJrnc:nl s¡jmple~ from corc~ dJ~tnbutcd at appro.~unately 13:! m deep 1n \\ell 1 AS· 
32 AM (cu..dnutn. La! S= 04 Jl' Long W= 71"24') locak'<l a1 thc LpP<-r SohmO.:S rcgaon an Lhc Br.ujhan 
1( olornbw• hordct w.c1c pro\ldcd by CPRM •nd 01'PM Fah) >pvr<S and flfi)·!V.O polleo 1ypes werc S!udicd and 
1f!U lrAIC\J 

ll.c pulltn Jt.lgnm uggc ~ thott 1he abundancc of the biostraugraph1c markcr GrmLfdal~a 

ma~nm la~ata throu~hool thc \tOdJed pcriod and of Crm~Jrtturil~·trs l'anrand.\hom·rnii from 71 m deep 
drMnV~~rd aiiO\I.~d J:urng thc ~·\.llment_.. <h bc::longmg to 1he MidJicJl....atc M10cene: period. The presence of 
'-' huru Plronu J J/'IIUIJIH up .... arJ' frorn .!5m dcep 10 ~d¡ment.ll. collectcd m Amazonas S tate suggesl the Late 
M u• toe 1¡;_t: of thc L'ppcr part ol thc stu<.hed wdl ~~mpk~ 

1he palyno1ogu..:al d.ua ~ho":;, that thc Ant.I7..0nlan palc.!OCO\IIOnrnem dunng tite Mtddle/Latc Miocene 
antJ Late Mu)!.;cnc- ~as ch.tr.u:te:tued b) flooded swampy regu.>ns confirm~d b) the great amount of spores and 
il~as t:O\tn:d hy J.rborc-al :md ~hrubby ~o·<¡;etatíon reprcsented by Angiosperm polleo There is no mdication of 
J.a ... ann_.h or C«la.')tai Cn\lrtlllmcnts rl!prc::stntcd by Rlú:_oplwra and Acru.wrhum a~ociation m the studted samples. 

Pal) no logy of the Rupclian lo Burdigalian (Oiigocene to Lower Miocene) 
inlerval of lhe Alma-lX well, Danish orth Sea 

Schloler, P. 

Geologic<tl Survey of Drnmark and Grecnland. 0stcr Voldgade 10, 1350 Copenhagen, 
t)en nL1rk E-rn.:11l address: oo}@geus.dk 

A palynological stully of cutlings samples from thc Nonh Sea wc ll Alma- 1 X documents the succession 
of last occurrences of dmonagcllnte cysts and acritarc:hs m thc Oh gocen e 10 Lower Miocene interval of the Central 
North Sea Thc imervnlts chnraclCriscd by a poor forJminifcra asscmblage yie ldjng a relatively low strntigrnphic 
rc.soluuou, whcreas thc palynomorph assemblage ts rich: more than two hundred phytoplankron taxa v.•erc 
c~countered m the study intcrval, among.~t them a numbcr of yct undescribcd spccics. The distriburion of 
dmoflagc.II[HC'S nnd acnt.archs in thc wcll demonstrates the potential for thc dcvt'iopmcnt of a de tai led subdivision 
of tht! Ohgoc~nc to.Lowcr Mwccnc i~Hcrval in the Cemral Nonh Sea bascd on first downhole occurrcncc of key 
taxa f~ur regiOnal mlra-l..1rk POmlauon SCJSmic and pctrophysical lag markers can be dated using dinoflagellatc 
bao>!rn!agráphy. 

Se1smic !>CCtion (from thc scismic hnc RTD81-RE94-17B) showing the posi tion of majar post-Baldcr 
Palaeogcnc marker horizons. The gamma lag trace is supcrposed on thc seismic section. A whi te frame indicares 
t.he study 1ntcrval of the well. 

Palynostratigrapby and palynofacies of tbe Cretaceous-Tertiary 
boundary sediments in Se Sirt Basin, Libya 

EI-Mehdawi, A. D. 

Arabian GulfOil Company, Exploration Division, Gcological L3b., P.O. Box: 263, 
Benghazi. Libya. c-mail: amehdawi @yahoo.com 

'lñe Crctaccous-Tertia.ry boundary sediments subcroppi ug in thc southeastem part of Sirt Basin havc 
bcen assesscd pn lynologica lly based on study of fourteen conventional core samples from SE Sin Basin. Based on 
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' 
lh< ~ lltnofug•lb.t< <:)>!>. >p<J<orrupit> and (l(bcr pol)nc.lc 
lbr .. ruJ) sc-cuon h.J.,e b«n tntt1'pl"('lro 

ibe dinoflapofla<e "'>1> lpf'<'ar '" ur..tf, 'téd !')' or 
bound.u) ''ne <n'li'Oilm<nUll) coouoll<.l palynumcc¡m danofla 
bt-c'flJ'C\:~'YQ!St:d.. fi\C of '-'hKh from thc L.ttt- C'ret.:u:eou t"' \ tt!~ ... m 
1 D.lml.D~ Tbes.c: ~,OOJUOil.!) ba'e i:'ttn ((l('ft'b.tN tn fN' n<'"n D.lnn....,fl ~il :and r 

Th< >!Uilied IVf bound.u) se'"'"" ¡, <'rtlanok'<ll')' mJI!I'I'bou, Jc 1 "h 
95 'if m.ltlRt: Wnotbg(lbte C)SI u..u PrnJmh.liJ &o,,:""b~lLate ... '. ':-. t tbe uppcr \ ~m 
\\hlk the Daman so:tton doounatcd b) guo)'3uJ ... ·~,.,hJ \)''"' 

lñ.ret l:r:lO gteSSlOO J.ml ~~!1100 m.lnne rl\.1" -and 1 lJtd btgb ·•.,tbm!y pc'-0 

ttbed on thc mtegmnoo of thc dan rlagdlatc: ... '} 1 lmTb ;md l~r o.ublbbc:d diD rlJ " th 
pTC\'JOUSI~ recorded cakareous nannof -,b as;;embllg~ 

The Kff bound.:u) luat\b tn<h~.-3t00 h~ lh m'""tng f "'-.lkJ.reou .. nann~. f 1 Uw lUl' imf' 11\ ~rl 
Zonc: and the lower part ol lhe Cntcrp/arCIIUhus tt·mll., Pl Zont:: lEl-\khafhoS~. 1')4.)6) 1 h.;¡ "'urrc-tN 1n thl\ 
S!Ud) 

Palynofacies and paleoenvironmcnla l changes acro the 
Cretaceous-Tertiary boundary in New Zcaland 

Wlllumsen, P. S1
; Hollls, C. J.'; Schloler, P.'; Hannah, M. J .'; 

Wilson , G. J .'; Fleld, B. D.' & Strong, C. P.' 

1 Svingc! 3. 1 !h. 2300 Copenhagcn S. (Dcnmark) 
~ J.nst itute of Geological and Nuclear Scienccs, P. O Box 30368, Lowcr llutl (Ncw Zealand) 

'Geological Survey of Dcnmark and Greenland. 0S!er Voldgade 10, 1350 Copcnhogcn. (Denmark). 
4 Victoria Universiry of Wcllington, P.O. Box 600. Wcll ingtOn (Ncw Zcalnnd) 

A high-resolution study of the palynofacics and quanlJiall vc dbtribulion of orgalllc·wa llcd 
dinoflaoel\ate cysts in thrce eastem Ncw Zea land Crctaccous-Tcrtia.ry boundary scctions ha~ rcsuhcd 10 the 
cst.ab li sl'tment of a new palacocnvi ronmental modcl for thc l..'\te Maaslrichtian 10 Paleocene Jntcr"al Five 
palynodebris in tcrva ls wcrc recognised : Palynodebris lnterva ls 1 and 11 in thc Lntc Manstrichtian and P.a lynodebris 
lmervals 111, IV and V '"t he Early Palcoccnc. 

111c onsct of a regression in thc latcs l Maastrichtian was recordcd at the base of Palynofacies lntcrval 
11 . Thc Jatest Maastrichtiau rcgrCSSlOil was followed by a Lransgrcssion in lhc carl icsl Paleoccn\!. and thc 
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dqi'O'WCa.tiCDYIIorunall ~ prop<Ul><l) do.'ql<l' during 1hc Palc<lL<n< Pal)nofaoc> lnl<nah lll lo\' A 
hiK l ~ diteclly bckrw ll>e Crctacc ·Tauary I IVrJ boundar) , "'tlun Pal)nofa.:tes lntm-al 111. could 

rdlc<11 r<riOd ~ Jlobal "''nmng pra:cdtog ll>e bouudot) c\cnt h~ <• O 3 10 O 1 \ la (\\tU d al 2003) 
' c;ldarcc u fwnd (or nw• uuoruon ollhe <)>l·fonruog <hnofbgcllales across 1he IVr boundal) 

Typt 1 btcst \ chu•n tu c;arh Palcoccnc p«i<> dtsapp<;~r c:1 O 5 Ma aflcr the IVr boundal) evcnl The 
KIT lx>ulld.uy lcvclb a,., u.¡ 1')' 1 &htll from bt¡rll dllc"ll)llow dorruna.ncc C)>l a:. emblages lO lo" dller>ll)'fhrgh 
domur.wce a mbt.. IN p .. ttcm 1 a~.eornr ntaJ hy a change from a negau\·e P/G log rn110 10 a po t l t\'e P/G 
lo¡: r>!JU WU!I~ Ú1l ,,h the fu l ca 1 5 \ b of tl\c Earl) Pakowrc Thl5 shtfl ha> b<en tnlerpreled lO renect thc 
OM<1 ~ 1 ca l S ~b pcnod ofbonum water upwdhog along lhc casi coast of 1\ew :Ualand (Ho lhs et a l 2003). 
1 i:Miy 1-"J.la'll..""tne dtnotlagtlbtc e)· 1 a\.)Cmbla~t: iliC C'tthtr domm:u~ by Tnthyrc>dmwm nmú or 
/'altuoptr&JJnrum p..-rophurum (Wilhmbc:n. 2000) lnttnah wnh dnmmance of T. l"\: ittu has b«o tnterprcted 10 
rcrlctt pcnud ~tth wU~ncr scot ~urfa..:c \\3tcr l"OOdthon , \\herea.s hJgh rclauve abundance of P pJ ruplwntm 
tdl~ t coldcr 1d pc:rhap a !so more nutncnt m.:h and un'itahle ~ surfac~ water condtuons 

P'l' C\1 palac.:xx:oll~ lcal mtaprcuum of Hnou cy)b wer~ compared Wt lh thc! findm gs from lb~ 
~ /..nl.:md reg¡on nd tgntfkam dt~rcpan<:IC') we:rc recordcd lhgh J.bundance o r the gcous Manumiella has 

rrC\IOU ly bt:cn mtcrprcted to mdJcate margmal rn.mnc to bracl tsh 'AJter condmons (e.g. Hultberg 1987; Firth 
I'J'IlJ Ho""t"a 1n lhiJ tudy .\fanunudla w.t~ mo:tt abundant tn d~tal secuons loca ted on the outer she tr to slope. 
lhg.h rdaU\Ie ¡,¡oJ ab;, .luiJ: abund.lncc or PulatoptfldtJuum Jl)ruplwrum v.as recorded in sediments deposited m an 
uo ttr hdf to ilopc: cnvuonmcnt m an upv. flh ng 111flucnced area Thus. the species does not appear to reflcct 
rrurgtn 1 ma.n n(.· 10 brad.a~h water condiiJOo a) h.u been suggested by Hardmg ( 1990). The genus Spinifuu~s 
"""5 mc~ t ahuml.mt m ~~ uons locatOO on Lhc s1o~ and n does nm increase m relauve abundance towards the 
hure 

FIKTII, J V 199l Dinoflagcllnte 3..\~embbges and ~ca-Je,·e l fluctuations in thc Maastrichtian o f Southwes t 
Cicorgta Rcv. l'a laeobot. & l'a l¡ nol 79: 179·204 

HARDINCi , 1 e J<)t){) Palat'Opt'ndmwm Ut'Ul( fllm 3 brnÜISh-watcr pcridiniinean dinoflagellnte from thc early 
('reta<:cous Pnlncontology 33. 35-18 

IIOLU5, C J . RODGERS, K A., STRONG, C. P., FIELD, B. D. & ROGERS, K. M. 2003. 
Palacocn\l ronmc.ntal change.s across thc Crctaceousffertiary boundary in the northem Clarence vallcy south-
C3>lem Marlborough. New Zealand Z J . GL'II. & Gcuphs. 46: 209·23~ . 

II UI-TBéRG. S .U. 1987: Palynologrcal cvtdencc for a dtachronous low·saluuty evcnl in the C·T boundary e la y al 
S~evns Khnl. Denmark .J. M icropnlacont . 6 35-40 

WILF. 1' . JOHNSON, K. R. & HURER , 8 T 200 Correlalcd terres111al and marine evidence for global chmalc 
lxfore mass extinclions a11he Creuccou_<.Paleogene boundary. Proc. Nat. Sci. USA. 160: 599·604. 

WJU.UM~EN, P S 2000: Late C'retaceous 10 early Paleocene palynologlca l changes in midlati tude Southem 
Hemtsphcrc. Ncw Zcalrmd. In: Schmil7 ... D. Sundquist, D. & Andreasson, F. P. {eds) Early Paleogene warm 
eh mates and btosphere dynamtc. G f'f 122. 180 · 181 

At the edgc of a ncw ocean- Dinoflagellate cysts of the Middle Eocene 
Kap Dalton Group, East Greenland 

Plaseckl, S.' ; Hellmann·Ciausen, C.'; Larsen, M.' & Stemmerlk, L. ' 

' Gcologica l Survcy of Dcnmark and Orecnland (GEUS}, Oeocenler Copen ha gen, 0ster Voldgade 1 O, 

1 
. . DK· 1350, Copcnhngcn K. Dcnmark.E·mail : ~· 

Gco1og~ ca 1 lnsll1 Ulc!., Umversuy or Aarhus . Universitctsparken, DK-8000 Arh us c. Denmark. 

·n,c post-.basaltic . s~imcn ts at. Kap Dahon, East Greenland represen! one of the few possibditi es to 
Mudy the post-basnluc depostttonal C\•olutton o r tite westem margin or thej uvenile northem North Atlantic Occan. 

Ex ten~ I\'C flood basnlt ~olca~ i sm accompanicd the onsc t of sea-floor spreading and arri va l or the 
lccl:lml hot spot 1n the North Atlanuc reg10n. At Ka p Dalton. cxtrusion or carli est Middle Eocene. Chron 2 1r nood 
bas<tlts into ~ha llow marine environments (HEII ... MANN·CLAUSEN ET AL. 2003; TEGNER ET AL. 1998) was ro llowed 
by uphft and subaeria l eros ion creati ng a hummocky relief dissected by fluvial channels. The arca was 
tr:l nsgressed ngain during th~ Middlc Eocene fon ning a muddy, poorl y oxygemned shelf. The sediments, the Kap 
D01hon group. are prcservcd m a down-faultcd 3km wtde, N-S trcnding graben of younger age , and represcnt the 
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Dl.'JAK. J P & ~t L'DGE. D 19Q.¡ :\ high roolutl\'\o ' rth ·~..·.1 & ·,·n, Jml'-.:} 1 • )ll3lll"O • • luurrul ur thf" 

Gcological ' ocicty, Londou 151. ~49 462 
Bt:JAK. J.P., DO\ lE. C' ., EATO:o-: . G L & I\IWA~1S. C1 l IQ~O Din,>ll.lgdlat< '}'l nd J•n<.u'h' frum 

thc Eoccne or Southern E.ng land Spccial Pnp<'r' in Pnlnetm t o lo~Q ~·t tOO f'P 
II EIL"I A 1;\ -CL...AUSE . C & COSTA. L 1 19~'9. Dtn(lflJg!!lhth." ll'Ztauon ~.)1 tht' uppc:nfkl'lt l.._a.ln ·cnC'., hl l.m·\ ~r 

~hoccnc 1n the Wurstc.rhcidc res arch \\Cll. NW Gcrll\J.ny. Gl·Olo¡!l"'C'IH.~ Juhrhuch lh·1h~ \ 111 _.H ~~~ 
II EIL\.JA, N·C'LAUSE . C. L>\RSEN. M , I'IASECKI. S & !>'TI::.\lMF RIK. 1 200:1 ;\e;; l>ttl!olrall;n r h"·al 

age con\ tra int for thc end of flood ba-:¡:tlt 'okan1'111 in ccnltll E.1!1.t Gtc.:ntlnd ~)tnp4l~ium on tht 
l'aleogc.ue. Prcparing f'or modcrn li rc a nd C"limntc, 2X Uu,cn. lld~ium 

ISLAM . M.A. 1983. Oinoflagellatt! cy~t ta,onom) and llitbtmugrJphy of th~ EllCC'nc: Rrad..tc~ham OroUJl m 
southem England Micropalcontology :!9, 32 -353 

KÓTH E, A. 1990. Palaeogene d inoflagcllates from north"c~t Gcnnan)- hll"htr::mgnph ~ :mli ¡M13~""~Cn'm'nmen t 
Geologischcs Johrbucb. Rcihe A 11 , 3·1 11 

T EGNER. C ., DUNCAN . R.A , BER 'STEI, , S . llROOKS . (' K . IIIRD. D K & TOKf Y. M l<l'lR ~OAr· 
39Ar geochronOI)" of Tcniary mnfic intrusions a long the E.Jst Gn .. •cnland n(tC\.1 ~l.l rpin rdJtlllO lll nl)(.)(J 

basn lts and thc lceland hotspot track. E.a rth a ud Planetaq Scicn~e Lettcrs 156. 75· \ 8 

Early·Mid Eocenc dinoflagellatcs from thc Aktulagay scc lion (K11ulkhs1an): 
new information on marine conncctions b CI\1 een thc cu.stcrn 

Peri-Tcthys and the North Sea Basin 

lakovleva, A. 1.' · '; Klng, C.'; Steurbaul, E.' ; Ward, D. J.' & Hellmann.Ciausen, C.' 

1 DcpanmenL of Earth Scicnces, Aarhu!. Unt\CI ~Jt ) . OK- 000 Aarhu~ C. Den mar\.. . 
~ Gcological Jnstitutc, Russ ian Acadcmy of Sci cncc~. Py7.hevsky pcr. 7. 1 0«>0 17 Mo!otcuw. Ru\~1 

' 16A. Park Road, llridport, Dorsct, DT6 5DA. Un11cd Ktngdom 
• Roya l 13elgian Jnsti tutc ofNatural Scicnccs. Vauucrstra:u 29, ll -1000 Brussds and KU Lcu,c."n, Uelgium 

'CroftonCourt . S I Croflon l..1neOrping10n. Kcnt llR51 1111. U.K 

A 60m thick well ex.posed. manne Lower~M 1 ddl e Eoccne scc tion at Al..t ulaga) ( We~u.:m KJI.J l..h~tan , 
\V Asia) yic lds well prescrvcd foramini(cra, ca lcarcous nannoplankton and lllno flagellates. In thi!i. s tudy wc ha,·e 
dcscnbcd t.he rích succcssion of dmoflagellatc cysts nnd cnlibrJtcd thcm ,.,. ith thc cakan::ou~ nannoplnnkton 
.ronation and foram inifcra events of thc scc tion. Dinocys t asscmblag~ allow to recognis.e Ypre101a n. Lutctwn and 
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0\cn ~~~ of tbe biostratigroph) and paleoecology ofthe uppermost Cretaceou and 
Lower Tertiary ;trata in the northcro Mississippi Emba) ment 

Elfert, T. L. & Oboh-lkuenobe, F. E. 

llcpanmcnt f Gcologyand Groph)\Ícs. t ~"""""Y of ~hssoori-RoiiJ , 125 McNun Hall, 
RoiiJ . MO 65409 

Pe"' rchable ral)nollor.ll daw cXJ!It oo the: uppermost Crctaceous and lower-most TeniaT) smua of the 
h\ 1 \lppl Emb.Jymcnt Wcll-preM:T\cd pal)-nomorphs occur 1n corc and outcrop samplcs from the oonhernmost 

p;.¡rt of thc M1 '.11 "''PPl Emhayment The up¡>t!'nn():)t Crctaccous 0\Aol Crcek Formation has a low d1versity 
JU><mbl.l~>e of pullcn and Lltks o;porc•. dinotlageiiJte cysts and acntarchs. The o>erlymg Lo"er Paleocene Clayton 
Fonn.Juon conwns .t dJ\-ersc palynomorph 3<i\emhlage and has four d1~11nct informal L.One:s: stillstaod, grey. 
~lauconmc, and bunam1 The Upper Paleoccne t>oners \reeL Formation Js chnractenzcd by a variety of 
palynornorph¡ that nu,tuate m abum.lancc and dnerslt)' up-scct ioo. 

Dmoflagell.ue cy~ts dommate Lhc palyno morph ru.semblage in the Lo""cr Eocene Ackc:rrnan Formation , 
whcrea) the overlym~ Holl) Spring.s rormauon ha.s a much poorer palynomorph assernblage. The palynomorph 
pattrms can be rebtcd to nuctuar ions m !iCa leve! In adtJJUon. evidencc of tbe impact event at the Cretaceous­
Teniary bouodary can be round 10 the Clnyton Pormation The palynomorph asscmblagcs are be ing comparcd with 
those frorn corre l.:~ u ve trata 1n th( U. S . GulfCoo~tto the sou th of the tudy arca . 

Alias of Pollcn and Spores of the Poli h 'cogene, vol. 1-Spores; vol. 2· Gymnosperms 

Sluchllk, L.'; Zlembirlska-Tworzydlo, M.'; Kohlman-Adamska, A. '; Grabowska,l.'; 
Wa.tyr\ska, H.' ; Slodkowska, B.' & Sadowska, A. ' 

1 
W.S1.afer lnslttute of Botany,Polt sh Academy of Scicnces. 31·512 Kraków (Poland). 

, 
1 lnst itute of Geology Warsaw Uni vcrs ity, 02-089 Warszawa (Poland}. 

Muscum of1l1e Earth , Pohsh Academy of Sc1ences. 00-488 Warsza wa {Poland). 
.t Pohsh Geologica l In titule . 00-975 Warszawa (Poland). 

) lnstitutc ofGcological Scicnccs, Wroclaw Umvers ily, 50-205 Wroclaw (Poland). 

Wilh Lhe two vo lumcs n group of Polish palynologis ts begun the edition of an Palynologica l Atlas of 
the Pohsh Neogcuc. l11e main goa l of this se ries is to present a synthes is of a ll idcmificd po llen aod spore taxa 
fr m more thnn 300 nucrosnorJs of the Polish Neogene carricd out during the last 50 ycnrs. Part of the synthes is is 
bascd on data pubhshed bcforc in intcrnational and Pol ish joumals , anot11cr part comes from the archives of Polish 
gco l ogic~l and botnnical instirutcs. All dcscribcd taxa are rcviscd according to the rules of the lntcmational Ccxle 
of Botamca l No~enclature . Thc dcscriptton of evcry species is preceded by a li st of synonyms, followcd by 
remarks conccnung thc botanic.1l affinity. gcographica l dislribution of corrcsponding recent taxa , palaeofloristic 
clcmcnl, and SLraugraphical di stribution in genera l and in Poland. 

The vol u me 1 contains 63 pages with simple descriptions of 176 species of sporcs rc fcrred to 48 genera 
lllustmted on 42 pla tes with microphotographs. In the taxonomica l part one genus aod five specics ha ve beco ncw 
descnbed and for 28 taxa new combinations ha ve been established. 

. Th~ volume 2 contains 61 pagcs with descriptions of 97 species rcferrcd to 20 genera illustrated on 82 
platcs wnh m1crophotographs. 1 the taxonomical part six specics and two genera ha ve bccn ncw described. one 
ncw s ubges us is raised to gcncric rank, and for 20 taxa new combinations have been estnbli shed. 

Actua lly in preparation are two vol u mes of the atlas containing descriptions of angiosperrn po llcn. 
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Pal ·oostrntigrsph~ of Ganga Basin. lodi e~loring l'\OhJiiun f nora od 
depositiooal em;roolll{'ol in th Ba,.in durio~ Tt•rtiar) 

Gupta Bhattacharya, S.; Bera S. & S.ner¡ee, 

Ocpanment of Boun). Lm"<nlt~ ofC.a ·u:tt.a. _-;:li 1\"1 .~ ( t 

01\er.>e. rich palynollor.~ bcloogtng lO Jll ~"""'' unJe1 1911 ,<llon an: r 
CcnOZOIC seduncnts of Ganga Basin . Thr 3"'s.tmhb~ m..: lude() 1 'p«l ot (\ttn..k1'h' th. 

gcner.J. wnh 1 ~ peci~ of gymnosperm pollrn, 1 "'O (10:1 unJcr t 11 tfi.C'D ot 1ng~ rcnnh: f".-ll'ktt gn.arh 
rnc:bll) lxlong:tng 10 lrop1C3l C\"Cfgrttll. IJlOl t chm:llc k'\ÍD~ rl3n~. bc .. t~ al_ l.lU ilD\J ~-l :1 

genera of fungal sporcs ln 3ddJtion to pal)nomorptb. ).t\·eral pbnltoo~~: f\.1m\L flnnun11era h ~ tru\:lurt. 

oe;tracoda. nannofCb tls are abo recorded 
A total numbcr of ten pal)1lO>trau¡;rnphrc ton (tiBll'' Z 1·:\ re tJ<ntrtiC\1 tn'm tb< fMtW) 

succe~sioo of the Basin The ande:< tan of the ~fl«U\ fi3l)nl)\tr.lU¡;f3phtc ron :t.J't' utthtC\J to tJcnllh lh< 
str:!tigraphic ngc of thc sediments The Pol.eoc<ne- Eoccne 3ge (0 811' 7 1-\ 1\ nf tb< [:o~rl. Tt'tll3<) -.·Junmt 
IS idenuflcd through the marker ta.'a viz., Dan~lmtmpcud pliraliJ Prt•t:aptrtrtrJ C'un.u,_ P mwtc.'rtn, wl.an~\ 
.\farauomndluasulcut.'i sp., Palmarpolltnilt'.\ ttJ('tllirru f)ico/poprllli.\ .\p. 1 ilÁiapt~lt.' ,,, cU.d, \fmlfmn~ trlrvrrrf' 
mmulll ., SmarnlporiU's striauu, Psilodiporitt .\ hammnui. P adrmmm and ab th~.• '\ vnn.tpolh.~~ :roup ~,r f'( lkn 
grams 

The 6 gencrn of Norm3pollo; polleo bT.lln.:. n.~"'lftJC'd art" Ch()(mopr•lft'nllt\ 1 (»>f\omsult U\. f urrmtr1•tlu 
\'t'f.\(lfnlis. lntuporopolltnites ~p., Oculopallü lapilht\. SnuiCH ulo¡.,.ollr.\ \ arurmc1 anJ 1 n4,1Ppt 1111 \ rt'nru.lrm 
'Tbe presenl asscmblagc is constdered stgmficant m un<lenitandmg e\oluu«.m of on~os:pcrm m thc lnd1an 
subconuncot and palaeophytogeogrnphy as thc group wa.~ -;o far Lno"ulo be! thc mari..u ol Late l'C'lJl:C\"lll,·E..lrl) 
Teniary Eummcrian • ormapolles' ph)1oprovince 

Comparison o f thc palynological record "';lb cx.tant ta.'\J ~ugg~b tro('IICll. hunud, nur-~hrw~ c,mdltl l'lf\ 
10 trop1cal. humid. fresh water cnvironmcnl The basm \\J~ l)lll¿l tn lh~ l!OfliCJillUtude \\lth );utfictrnl ramfall and 
wath occasional eiTects of marine incursion in the Palcoccne-Eocenc a¡;~ Ohgocene pal)n03'lSCm~l.lgc '-'llh 
nbunclancc of Striatrilerts spp. suggcsts n frcsh water en\ 1ronment The carl i~t appcarnnc:c- o( ~:omfer piJ.nt 
pollens viz., Pinrt.,pollenites, Abltllllt'Qt>polletllltJ with ~ome tropscal moU.t cO\ aronmrnt plaot JlOIItn' :md 
sigmficaot abundance of shallow manne mtcrofossil ,¡z,, Lúu.rphanldia. Dmocy~t . \ 'cn}uu hwm Jre md1catin· 
of the first occurrence of the high mountains around thc basin and also cpasode of mannc trnnsgr~ 100 

Enure s uccession of Mio-Plioccnc has rcvcalcd sequcnua l and contmuo\t... ly h1gher fn:quen )' . dl\c.~uy 
of cool eh mate loving pl:mt pollcns suggcstíng the occurrcn e of h1gher allltud innl arcas m lhc rcg_1on tnfluen e: o( 
marine incurs ion has gradua ll y decrcascd and d1sappcarcd by M id Miocene. 

Palynofacies trends from rcccnt shelf and dcep-water sediments in thc orth Atlantic 

Roncaglla, L. & Kuljpers, A. 

Geological Survey of Denmark and Grccnland (GEUS). 0ster Voldgaue 10, 
DK· 1350Copcnhngcn K. Dcnmnrk. 

Quan tü:n ive analyses of POM variations havc bcen madc on late llolocenc (las t 1500 cal yr llP) top· 
corc m:ueria l from Greenland and Faroe lslands fjords and Nonh Atlantic dcep-wntcr si tes. Thc rcsults from tht: 
differenl sites wcre comparcd, thcrcby provid111g a 1001 using palynofacics nnalys1s for assessmg :u lugh latlludcs 
thc depositional scttiug. water dcpth and terrcstria l ionux for sedimcnt strata of the gcolog¡c pa~l 
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Ab tra<t \1/P( 

Tbe ICdrmcn tal , mcd oli e e 10 bto,.n. l!lllddy "1! o.:"owooall) moukd and fam!ly 
muu!al O apc<l • ohtl (r gm<DU and macr 1 e pb.nl debo~ cllaru:ten..cd !he ..:dtmcnb from !he sh<lf 

•od ~ The hr""""'FY """ b.l oo l'b and " (\ lllCll>Ur<mcnb and Acceler.uor Ml» 
pa:u (' d.!lll8 or .tlclls iiDd pbnl rm•nns 

J'hc d1 lbuUOII ( Jl()\f In C'IIVIfOtltncnb r.IDJini from C03.il3J "A3l.tr 10 d«p-sea ShO\oi.L"CC regular 

!tolkd by !he dtSI;in e !roo• the horc l'h)lO.:Ia\1> rcpn:""'tcd !he maJO< componen! ID !he total 1'0\1 
'" fi<•~ d hell """gh ·tun In thc fjor.t. . !he ph)UX:Ia...!S \\L-r< dommatcd b) leaf and 
tu ue Uurall r1iti! b~ \olotll·r cncJ cla u of \an:sbk ;Jz.e (up to 400pm m d•anleter)_ Al lhe s.ht'lf 

trou h Jf "''txxi and ch.:m.:oal f.k,mmatc..J thc: ph~todil!lot 3~\.C.'mbb.go. lcaf and membr.anous ussue represented a 
miftor cpmponcnt of thc a'4Cmblotgc and \o\ ere: ~haraclt.:rt'>td b)' small clasts (15-30 pm m dia~ter) . Ph}tocla~L-; 

re r a lO t nlm thc scdJtn&:nt lrom 1hc 'ofth Atl~ntJ~.; dc:ep-V~~J.ter ')tle 
Thc- p.al)nonk-wph il'iembl.t~ frnm thc fjord-, :snd ,helf trough s1te were donunated by dmonagellate 

e t nd acnwr h ~nd hoYtcd a ~umlar d1 tnbuuon panem m the s.ites. ~ pal}nomorph ~semblages from the 
• ICth Atlanru.: tJct.p.,..ua ue con\J ted of a sdc~o.11on of org¡sntc material. \lohich could rc~ult from t:r::msport or 

,piidm!(. UJnofb_Fdl.Jte t:~,u 'Acre lhe dommant component of the total PO.M and reprtsent.ed SS-6Stl of the 
K'rn~la·•L""\ 

l'rutnoph~U: algac occurrcd 10 all 11udy "'"' tS 4% oflhc IO!ali'OM). Accord tng lO TYSON (1995). 
pr.l II\I.Jflh)tc: rC'pl\.~t eme of thc nuJor ph)toplanltun compont:nt in cold v.aters at high lalltudes togethcr with 
d1.atorru ht,wrver, lhC) ~n he abuntl.uu 111 thc "'atcr column but sc:trce m the sechments. In the study si tes, the 
htgh<>l pcr<<n"'g<> of prnstnophytes \\ere rccorded from th< shclf trough ue off West Grcenland and lgah ku 
l·¡urd. Sou!h (,¡cenland 

A~ a r~o.~ult, thc rdauvc ahundance of (,)I'UmJnlfcral hnmgs , dinoflagdlatc cysts. at:ritarchs and Othcr 
mannc alg;Jc 10 thc total POM a~~cmblagc m reascd with the dtstance from thc shore and can lhus be used as n 
prux.y f(>f the di,Ulnc.c: frollllh~ )horc 10 pa~t deposttional en v1 ronments al thc h1gh latitudes. 

TYSCJ~. R V., 1995. Sedimcntary organlc maUcr. Organ.ic f¡•cics and pnlynoracics. Chapman & Hall , London. 
6 15 pp 

e sion g8 

OYNAMIC OF ECOSYSTEMS: PALY OLOGY ANO GENETICS 

Reconstructing the past: the evolving roles of the pollen record 
nnd cxtant and fossil DNA 

Lascoux, M. 

Progmrn in Conservation Riology & Gcnctics, Evolutionary Biology Centre Uppsa la Univcrsi ty, 
Norbyvgen 180 752 36 UI'PSALA. Sweden. 

Data on thc genctic structure of plant populations a t the continental scale h:we accumulated 
drarnatically over the last dccade. Howcvcr, our ability 10 make inferences on the impact of thc last ice age sti ll 
crucinlly dcpcnds on the availabiliry of infom1n11 ve pollcn fossil data. When the pollen record is non-informativc. 
mfercnces on past history are di ffi cuh to draw frorn thc sote genetic data. On thc other hand, when the fossi l 
record is informauvc, ucw approachcs. based on the coalescent proccss, allow the testing of well-dcfined historical 
hypothcsis and the es timation of dcmographic parameters. Examples wi ll be provided. Wc will also discuss the 
prornises and limitations of nncicn t DNA in the rcconstruclion of past hi story. 
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Fo il and genetic data outlin th lat ·Quatt'rna~ hbtor~ of Fa. u m ~u pt 

Magrl, 0 .1 & FOSSILVA Fagus Group.' 

Jll'p.¡rumcnto dt Blolopa \ e'fC . t•nl\ :U 'l.;a ~rl~o'Tl.D·. r k 
F(l SIL\ A ProJa."t Fag10 Group mcmba> ,onmbutlD$ 1 tbr P•r<r t t \h 
BE.AL'UEU. J -L (M,.,tlk, rnn.el. Dll' '\U1l P, 1 H.>u'-'ltn<, ." 
_,ustna). (iÓ\(0RY. D ¡boleo. lo• ta. l.ATAI.ú\1 . \ l tGdow . 1 ' 
p~U.E. L (Z\'Oien. lo\:ti.J3 • PElTf. R IBL•<k•u\. fuo <l. Rl.ll RE. J \ 1 (1\>r, 
(CiuJ·Sapoca. Romama). \A.'\ DER K.'\ -\AP. 11' O Bem. ~"tucrt.nJI, \ . llR ~ \11 

The Eu:ropean vegeLJlu;>n ofth p~cnt lnltT~la(t:ll h ~h:t.r:t .. t lnf ~~ 1 ~~p.rr-.. J J11 ~~ 
(\dlu·a. C'-teodtng from the Cord1llcn C"anubnca to tht- CltJ'3th1Jn, otnJ fmm Stuh t 'Uth~ !\\\ o 

t,1cnsin: geogrnphtcal d1stnbuuoo tS \el) m:c:nt. d.tun_ bJ.J.: to tbt lbt f< \4 ntJllennll. '-\h1k ~ r.:: ttDUt: .. 
presenc:~ of betch dunng the l.Jsl gl3ctahntergl:!!.:lal e~~.": k ln bt- t:-'~C\.1 oal~ an K:!-tn .. ·tC\1 01rtu.:.at 
These obsen·auon umuhte Lhe discll$:)ion on thc ummg and flll_\!,k ol 1M po~tg13~.~,.tJ.,prcaJ ~,.\( f · ~ J"-'f'U t1 
anJ oo the tnfluencc th3t lhe past bttcb dtstribuuoo 11\3.) h3' e had on tb mc.ldcm ~ctl(' du.rJI..'h.n 

For !h31 purpos<. • group of geoeum!S and pal.leobotan"b "L" 10~ \\llhtn th< H R.l. SIL\ -\ pn~n·t 
h3\'t JOIOcd their dTorts m C3JT)1Dg out ne-. an31) and rolkcung unpubh>hcd ;md pu~h hL-.1 ll.lta 11001 
hundrcds of sttes ID Europe Four data- Cb ha.\e beco COOlJlllrd , mdudm~ (., stl f'Oikn nd pl.tnt llU~o'n.)f, ''b f~o:W 
the palaeobotamcat sidc. and chloroplast nnd nucle;u m.1rlcn fC'If the gentl1t: s1d 

Th fos~1l data md1catc: th:n bccch UT\1\ed at muluple !1-IIC' dtmng the 1.1..:1 gb"1.tl pcnod th'"c' r, 
contr.tl) to what ts gencmll) thought. the JT.fugc areJS locate"tt 10 thc ltahan. BJ!l:~n Jod INnan P'-·mn~ul.t> "' h.: 

not sourcc arcas for the postglacial coloni7..J.tton of ntml Europc: h} beet:h In b..:-t. the pattcm .. ,,¡ nug.rau ,., 
mdicate that Fagu.f spread from Slo\'ema and fmm other nunor rcfuge ara~ m mounum n-gtoo~ of ccntnl 
Europc. Bc:ech migrnted a long mountam chains untill·a .l l-)T DP. \\hcn H rtal'hed lhe platn~ ('11 t.""\."'tl ttal·tl\.)nh~·m 

Europe. 
The modcrn gcneuc variabiluy. cvaluatcd b) mean~ of mar~c~ \Hth d1fft~t m~'dc\ of mhc:utanc 1.nd 

mutatton r:nes, processed by vanous. numcrical mcthods. suppons thc gencr-31 p;mem )hown by thc l~l.. .. ;,ll r.bu. and 
m 3 numbcr of cases defines \\1lh bcucr preciston the postglactal mignuon rout~ follov.cd b) bcc ·h 

The mullldiSCtphnnry :malyscs of Eump~n bcech offcr 3 ncw :-.emano for tbc loc.mon ot g.IJt.'t3l 
refugia and the postglaciat routes of coloni1..ation for becch. at more northcm latttudes than rr~\IOU'il) lhought: and 
at the same time open ne:w mc:thodologtcal perspcctl\CS for a ~ttc1 undcrsundmg of 1) l)"JlC" anJ qu:tltt} of h: 11 
and genctic data be:st suited to dctect areas of long-t rm JlCn.l~tencc of dec1duour;; tre 'i, tt) ge<lgmphu:al :md 
b1ological harrh:rs to colonizaúon. iii) rc lnuon bct"'ecn the postglncial rate:, o f spread and thc rrkxkm geneUl" 
structure and paucms of divcrsity. i~ ) 1nnucnce o f refugHI m protecting or m hapmg bu.xlncrstt). v) llll¡'M.)rtJm.:e 
of the Lime fac tor and of climatc changes ovcr muhtple glacta l mtergW'"ial C)dC 10 dctennuung gcncll ' 
divcrgcnce 

The FOSSILVA projcct (dynamic of forest tree biodivcrsity: linking genetic, 
palaeogenetic and plant historicalapproaches) : an overvicw 

de Beaulleu, J. L.' & Fossllva members ' 

'lnsti tut Méditérrauécn d'Ecologie et de Paléoécologt~ Umvcrsité d'Aix-Ma.n.cille 111. 13397. Mnrscdlc cedcx 20. 
Frnnce. 1 Fossi lva mcmbcrs : Ammann B . Anzidei M .. Andrieu V .. Dege01 ., Bcrtcl L. llurban C.. Canu:valc S . 
Chcddadi R .. Chcriscy H., Coldea G , Da vis B .. Deguilloux M.·F . Dubuis J · M • Dumas S . Farc;¡s S . Folhcn M 
Giclly L., GOmOry D .. Guiba l F., Homm B., llueme R ter. Knaap W O. van der. Kubtu A . l..ambcrt E .. Lata lo-. a 
M., Leeuwen J F. N. van, Liepel t S., Litt T., Magri D . Matcus J .. Miquel C.. Mtramont C'., Pantnlcon Cano J , 
Pastorelli R .• Pcrez-Obiol R., Pelil R .. l'opcscu F, Que11os 1' . Rourc olla J. M , adori L., Spcn en C. Tnberlet 
P .. Tanlau 1. . Vcndramin G .• Wicha S., Yll E.· l • Ztegenhagen A. 

Thc first aim of FOSSILVA was the study of past biodJvCDily tn fosstl trce material acro~s a nct\\ OTk 
covcring south-wcstem and centra l Europe : a bc ttcr knowlcdgc of lhe histori cal paramctcrs bch1 nd thc prescnt dny 
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