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Late Plioccnc pa l) noOora of \'ang) i, \'unnan, S\\ China 

Jlng-XIan, X. u ; Yu-Fel, W.'; Nai-Oiu, D.' & Cheng-Sen, L'' 

'In tllllh: uf Bt~.tny, Chmec.c A\·.ac .. lt:m)" ofScic:ncc'i . Xümgsh:m.lle!Jtng 100093. Chma 
1 \IJh.: K ~o.") (..;.~horatory !..OC\!) Quatc.m:tr) G'-'l)IOg)', ln>tltUte of EJnh En'-lfonment 

Chmt."')C A ·ad~rny uf St:lcn~.:c!), X1'an 71007 , Chma 

v .. n~y¡ CC", .. dnunc (2·P57'!" 1)9 IS"E. I.521m ZLS 1) IS locatcd in Batk!h:m County of Y.l"SternYunnan. 
S\\ C"hma ·n1~ m~-,urcd prolil<! at Yang) i coahnine cxpo:.un: is about 60 Om thid and overlam by sed1ments of 
Ouatcmary l{tcme 'lñc undctl)ing bt.·d is not CX(Kbc-d Thc IO\\Cf nnd middlc pan of the sccuon is chancteri?Cd 
by 11g111tc aiLc}natlon\, and 111Ciudc:. \cveralmud.,ume l:l)'cf') \\lth various thid.ness. s ilt~tonc and mucblone occur 
ahc:m¡ttdy m thc uprx-'1' pan ofthc .,c..'1::U<m Thc tudied ~ection h dtvidcd into 151a}cfS hthologtcally. Twcnt)'-ll\0 
palynologtc::~l \ample. wt:rc collected from thc mea~urcd profik 

Tite l..atc J>hocc-nc palynonora of Y3ng.)l . co'"·enng 52 palynomorph.'i a..10signcd to 31 natural families. 
C(lll,l\h or :lll¡!IO:.pt:mh (61 .5ll ). !Z)ffillO~pt:nns (CJ.6(;t ). fem~ (15.0'1 J and alga e {3.9%}. Angtospcnns includc 31 
p..!lynmnnrph\, wh ich bclnng lO 22 ramtlies GymnospcmlS COmiSI of 5 genera of Pmnccae and 1 genus of 
Pcxloc;¡rpaccac rtcndoph}tl." mcludc 13 pJlynomorphs as~igned 10 7 fn.nllics. The alga! sporcs includc two 
genera of Zyncmataccac 

Pollcn lhag.ram\ are constructed for the more abund:mt laxa LO show Lhc chaugc of thcir rclltJvc 
abundancc through !he M:Cl1on Abundant spon.:s :md poll~:.n grams are found in thc sarnplcs collccted from the 
ba\C Of thc profdc nt 60.1 J1l 10 22.1Jm, thc palynological data of lhis phase wi ll be USCd lO diSCUSS lhC 
p.tlacovegcL.1tiOn and palacocllll\3te of 1his area. and four palien zones can be recognilCd according to Lhc rclative 
abundancc of maJor Ooristic: componcnts 

According w the nonstic com¡>ancnts. thc spat ia l pancm of a ltiludinal w nation of palacovegelation is 
con1015tcn1 dunng the dcpOSII time. ~n1c mixlure of decid uous plan ts, broad~ lcavcd evcrgrecn plants and conifcrs is 
charnczcnstíc of the Yangyi palylnoOora. Wc may infe r thal mon tane broad-lcaved forcsts dis tributed around the 
dcposi1 suc. evcrgrcen comfcrous forc~ts sll ll occurrcd at tbe slopcs or high lnnds far from thc dcpos it sitc. 
Palacovcgctalron fcauucs ind1C:lLC 1hat momanc subt.rop1cal climatc dorn inated in 1hc Vangyi arca through lhc 
dcposu time. T:~ke al thc facc value, thc differcncc of floristic cornponcnts and palynomorph pcrccntages between 
four pcriods may suggcst that s light nuc luations of wnnnlcool (rc lnLJve) and dry/humid (rclative) were prcsen1 
throughout thc dcposit u me 

Rcconstruction or palaeovegetation as derived from the palynological 
study or Lower Tert.iary coals in Centra l Colombia 

Muñoz, P. A. 1
; Gorin, G. E. 2 & Parra, N. 1 

1 Facultad de Ciencias. Univers idad Nacional de Colombia, Medellin (Colombia). 
~ Dcpartmcnt of Geology-Palconw logy. Univ. of Gene va, 1205 Gcneva. Switzcrland. 

Scdi mcnts of thc Amaga Formation crop out principa ll y in an arca loca tcd south of thc. city of Mede llin 
bctwecn thc Wcstcrn nnd Cent ra l Cord illeras. Thcy wcrc dc posiled in cl iffercnt bas ins elongated in a nonh-south 
di rection c:1s1 of thc Rio Cauca va llcy. Thcy corrcspond csscntia lly 10 continental sedimcnts dcposi tcd in a 
rclativcly nat Ooodplai n associ:ucd with meandcri ng rivers. although brockish conditions may also h:we existed 
locn ll y. ·n1c lilhology is pri nc ipa ll y cons tituted of an a ll cmation of sandy clays and sandstones wilh abundant 
traces of vegc tation and local! y coa! bcds of economk intercst. Agc dctcrminaLions are bascd csscntia ll y on 
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S.Jmp ""ere ununN u'm~ h..."lfh R~. 1-:\-;al P' .... .mJ 
hJo \\ere prqtJ.r~.'l.J u m~ a n~ t .. hmtolUI." ..k·\l'"-'\:1 t,.'l, ... ,uh J.nJ ~"" ~' r "- "'"" (H l-\ '\1':)(..)' \lll'1T!' d .al, 

an prep.,. Ri.."'C._-E,al p)rol)~h pm,IJ 3 r.1p1J ,·\.llu3tK!fl ttk ... m""'nl J.aJ h'J'( nf' L m.. :tn T J~.al \q: 1 t 
,,uboo. (TtX.') ,:oot¡;nt \\llhm thc }\cJ \olll ~~·tu. en 65 :toJ ... ~ "' S~.."'lfnt' Dll%l\.W' ... b.} tnttf\.· la.h~o. ., ...,tlh nlc. ' 
'-'' k.,) thJn ~O~ prú\ t" th.ll thc ~'\JI hoJ"' ~f\',lfhh t('l~.htf~-~~nt ph .. h.:~ ''' t.ktx 1t100 \t "-l 1.\f thc tuJ1N :'l.l.mpk' 
hJ\C h~Jmgen IDJICC:\ of 1 than _()() mg_IIC: gT()(" l'"'lDIIO,i J,l \Vf'.IJll~ .. rtU11(f ~ 1 1) 111 J.nd ttk'1t"t'l) 

~""fmrung. that u ts ~.>(.·ntull) dc.·n,c.J from Ctlfltinc."!lt.ll pbnh FmJ.ll), Tltl.l\. 'JIUt"" ,,, 1 'tlun ~tl ~ h.."~u.. th.-u 
,0011 tht"rmJlh lnln\.11Urc 

Pal}~'llc.'lgl~o...JI tn\c:-.llglllCMh 'llnfmn the puKI) ctvmn~nut D.th.lr· l'1 thc: \.'l\.11 Jey~lh•l. tht"h,· l\(1n~ nl' 

md1canon' of 3 brtll..:l!: .. h mflucnc~ l~l}nomorph 1Ml'll..'l.tl1(''11' J.lc d'l.1nunatr:J h} fK.\.IIcn tlt \t.u. 'lt.o.III( 'ftll''h 1'n1 , 
3 p:tlm trcc gro,qng m ma~">h~ en,tronrocub as x:ratl"d u.tth h1gh TJ.tl ,,r rrc:trH.Jihlll"' Thas spt''J("' '' 

encountcn·J m lJrgc: t:OflL-"'CntrJUt..\ns o ~b to gil( rh namC' h.l a t1~..ol "''"'''IJUllfl .:JlkJ llx:all \lt)fl...:h.tk~ .. lt 
n::Ot.'d\ Jn et."'S}-:,ICm \lollh 'CJ~onal ch:mgc, "hert IU11-t-: .thundJntand 't''"' j"'(TJTUOt'ntl~ tk-."ltkJ \'V "hcrt" tht' 

Y.Jter t.Jhle ¡~ hig.h Other sp«it.', or ~J>llfb :tnd JX1lkn 3J:lptet.l lO thl\ JlJI-1 0\ln"'O'k'OI .U'e l~UndJnl 
\ ·,·rnwawnwmHptmlt'l u'mt .. mi.\ . .t f"'·m frequcntl) ílS>t)('lJ.IC'd llllh tht· Lu):~ fl..lfC't' ~,f • \h)rh.·h;dl·, .. JnJ \.JO\llb 

~pet:l'-'~ or thc generJ Rl'lilrit olpitr\ 3nd l'.ühzmon(Jif'f< .l 
Therefore, thl'<i mt~rpreWti l"IO fitS Wllh thc 1.,ñ11tll<'010klg1CJI d.l!J \\htc.:h j\<llnt lt"'' J l.up~ n~:x--.Jpl.tln \l.llh 

oumerous m:U"",) hes a sod:ncJ \lllh thc di\J.gltlon of rneandcnng OH'f'o On 1hl:-. \Cf) 11.11 '''fk)gr.tph) gn"\\ ttr~'t' 

forest:. of palm trccs. mi xcd with fl·ms and ndnpt d to J \C~ humid trop~eal dmutc 
n,;, Tt'\l'llnh ¡, Ht¡l¡mrlt'd by thr SwiH \ arumnl l'iOII"C' FouuJllllltn 

BLANDON MONTES. A . PARRA SMK"HE . L 1 • GORI, . G E &. ARA1\GO ARIAS. f (In pr<p l A n<" 
prcpar3110n method for 1he ~IUd) of pal) nofn JC!t t:on<i.utuems 10 l'OOI, :1nd c:crhon-n~h md.~ 

CARI\10NA LOPE7 .... 1 1997. 1:::- tud10 de IJ petrogru.fia ) pJhnologfn de lrn. cJ.rtxm de b Fonnat:ll~Tl A1n.1ga 
locali1.ados en In 10na de Palomo!), MunicipiO de Fr('donia Tl-sis de post~grado, l 'uh . Nacional d" 
Colombia (l\ tcddlin ), Facultad dr ~1inas, 146p. 

GROSSE. E. 1926. El Tcrc1ano Carhon afcro de Anuoquia. H. eimer, IJl'rlin . 161 p 

Clorophyta rrom thc Middle and Late Mio<·cne alchaquí Valley , orth\\ cstern 
Argen tina. Taxonomy, palcoccology and biostratigraphic con. idcrations 

Mautino, L. R. & Anzótegui, L M. 

Fncultatl de Ciencias Exactas y Natumles y Agrimcn!:ourJ . U01vcrsidad Nac1011 .11 d!!l ortlcstt. Centro de Ecología 
Aplicada del Llloral (Consejo Nac¡onal de lnvcstig•lcioncs C'icm((icn y Técnicas). 

Casilla de Correo 29 1. 3400 - Corrientes, Argentina 

TI1e San José and Chiquimi l FOIIlt:llJons (M1ddlc <md Upper M•occnc, Snntn Mann ,roup) and thc Pnlo 
Pin tado Formntion (Upper Mioccnc, Payogastll la Group) ou tcrop cx tcnsively m thc so ca ll ed C'nlchnc¡uí Vallcys. 
(provinccs Salta. Tucumán nnd C:llamarca), in ncJrthwcstcrn Argenti na (25°30'/27°S-66"W), ·ntc~c ~cdimenta ry 

unit s rep resen! main ly nuvia l sys léms wi th rn~my lacu~t linc cpisodc . At lcast 16 fos~d \[)CC ic~ of Clorophyte 
sporcs and thalli accompany1ng the continenta l palynologicnl assemblagcs are dcscribcd nnd illustratcd. Common 
and frcqucnt in o thcr asscmblagcs in Argentina are 01'0iditP.\' pan•t4'i (Cookson & Dcllrnan) Nakoman , Pedia:-. trum 
simplex (Meycn) Lcmmcrman, Pediastrum boryanum (Turpin) Mcncghim, and Botryoronu.\ brnw1iJ KutJ.in , 
Cyma rimphaera p. had nlrcady bccn rccordcd in tite Oligoccnc of Argcnuna . Taxa as: Spluwmpl1•a !ip. (probably 
a ncw spccies). l..et·anic//a frwema Singh: LN·n11irlltt trregulnris Ztppi, J.n·anidla sp. (probably a new spec•cs). 
Onlogonium rrernn•um Zippi. Col'fa.\trum sp .. OwJidite.\ Jpr(~gi (Coo~son & Dcllrmum) Z1pp1, Ovoiditt',\ grnndn 
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a IDddclliiiD3.te íam are mrnu f¡x t.bc fint umc for tht: t ppcr Ten•3J) of =• irem -:utr <.klropl!)' tlt.lt lbc:<c 1 ,1 1" J tn oprn. ,[ullo-., 
u:. C"cntU2Uy tcmporuy fr h· ;stcr bc:x1.i ., ~•th tcmpt:rarur , ;u nd ::!IJ -ll C Sph.u·mplt-a ::.p 

a n~ pcc1 ) 1 1\t lo lbe m J runutioo, \\hile Oro1Ju~ ~rattdu ()\ ultrn 'Sp Luanidlt~ 
p pr ly allC"'o spe /''d uwni.Utt¡>k.:r and P borwJJ 1m., c.:harJu .. h.·n tlK Palo PmuJo fornu.t1on Tbc 

('Ju unsl h:rmatla3 ha dus;a\e 13., lrt'illt.rfl,Jfuwr.Jf¡l l:h'Ot.fw pan • U prr.r:c:l anJ Bt~I~•I('On fL\ 

1>rau1111 a~ e- ommon 10 he lhrcc scmbb 

\ pal) nologkal cl:t!> ification and correlation or Late Tertiar) 1 and 
Late Tcrtiary fl in the :"'orthern pper Rhinegra bcn (Gcrmany) 

Hottenroll, M. 

lf 1Jn Agcncy fvr thc Ln\ 1mn11lC'nt and Gcolog)'. Rhemgau!>Lra~ 186. D 6520J Wi~lxnJen, Germany 

Thc l.ov.cr \11lXcnc- H}Jrob•a BcJ\ m thc ~on.ht:m l'p~r Rhmegratxn are O\Crlam by a Lh1cl.. non­
nuunc t·qucm.:l: '"-tuc.:h. ~cau"c of 11:, unclrar ~lrnt•grophic da.s!>lficalion. hac:; been d~notcd ~Late T«!rtiary 1m 
thc fout\ol..lll >tnd ;t't L.ttc: Tcruary 11 m the hangmg \\.;tll 11u.~ chamctcr of thc bounda.ry between those tv.o 
hthulogu.:al uml\ 1 lllU v.cll ~ll~n Samplc:s from \J.rious. dcep dnlls (B1cbc~hcim 2. Gross-Gcrau -'· Weitcrst:~dt 
1 otnd GnJ')\ Rohrhc:am l) of thc: 011 1ndu~try v.erc u.!ied for inHstigmmg thc straugraphical position of thnt 
boundary /OtlC by p01lynology and lO corr~l;ue thc findu1~ v. uh thc ~urrounding regioo m 198-'/8 and m 1 991193. 
IXtalled roult .. of thi\ campatgn ha ve not becn puhJi,hcd unttl now Thc rnl'thod of pollcn ratios (as imroduced by 
H O (>nug. (iu:~ .. en) \\3\ U!locd <b p11nnpal tool. mainly b) obscr"mg lhe ratto bctwccn Lhc Momipires pu11rrarus 
group Ungl'lhardia} and thc Trimnopollt•t~itf!.~ ruremi~ group (Myricaccae). Ploning of thesc ratios for Late 
Teniary VIl re)ult.!lo m ~~ c.:ur,·e (OR curvl!) v.ah two maximun~ and onc minimum betwcen thcm. 1ñc lowcr 
max1mum la.\t.~ thmughout a ~ub~wntial part of Late Teruary l. thc tmnsiuon to the nunimum lics about 20 m 
hdow lt~ uppcr bounclary. Thc decltne conttnud mto thc lower pan of Late Tcrtinry 11 Thcn. thc valucs sharply 
mcrca\c townrd) thc !lol'Cond Engt'llwrdia maximum Aftcr an additional decline both f:-~;mihcs disappear and 
typical Pho..:ene asscmblJgc cvol\c. marking thc hanging wall of Late Tcmia.ry 11. Funhcr pa lynologtcal 
char.l Cteri \t ic~ are. among othcl"\, thc rallos betwccn Pterocaf)'ll a.nd Car·ya: Beca use of a u mercase of Pterot'arya 
thc)' distmct•vely risc right below the uppcr boundary of Late Tcrtiary I. comparcd to sma ll valucs in thc footwall 
A compan.\on w1th profilcs from the Jlanau llasin yields the follm'lng corTclation: 

Jlanau O:~sin und smrounding arcas 

l'lioccnc 13ed< (K iacrbcckcn Bcds) 
Sa!Jhuuscn Bcds (an tJ1c Vogc l~bcrll arca) 
13ockcnhcim Bcds (Dockenhcim·Formntion) 
Maintra¡;p (basah) 
Con •eria Bedl, (Stadcn·Fonnation) 
JJro.HJMiumia I3cds (Prau nhei m-Formauon 
L.·mdsn:ul Marls (Niederrad-Formallon) 
1/ydrobw Bc:ds 

Age Uppcr 
Rhincgr.tbcn 

Plioccnc 
Mtddlc Mioccne (middlc/late) 

Late 
Middle Miocl!nc (c.arly) Tertiary U 

l-I IC 

Lowcr M ioccnc Tcrtiary 1 

Jf),.drobia 

Bcds 

ln the Hanau Ba.sin thc boundary betwccn Pro.'io.srhenia Beds and Cm1geria Bcds is an unconformity 
which cmrcsponds 10 thc boundary l....;ttc Tcrtiary VIl in thc graben. Radiorm:tric.: dating of a basaltic roe k containcd 
in lhc hanging wa ll at thc Hanau Basm (and thus belonging 10 the base of l....;ttc Tcrtiary JI) yiclds a Middlc 
M•occnc agc TI1c scquencc wi th thc econd Engefllll rdia maximum (in Late Tcrtiary 11) docsn't exist in the Han a u 
Dasin. thcrc are, howcvcr. bcds wi th comparable micronoras in scdimcntary interbeds in thc volcanic Vogclsbcrg 
arca. Tite dts:~ppearance of typicaUy Mioccnc palynomorphs (such as Engelhardia) and thc ri se of Pliocene 
micronoras indicate a marked gap within Late Teniary 11 (betwecn Midd lc Mioccnc and Plioccne scdiments). 
Funhcr 10 thc south of thc Uppcr Rhincgrabcn, Miocenc contents of La te Tcniary 11 are missi ng. 
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\"~etati n chan durin~ th :\ti n in tht l urop.: n \lpint n: 

Jtmenez loreno, G.. 

MILLER KG. & FEIGESSO:...: !\t 0 )Q<)( \\t(.X:c.:nc: t~"'llopc rcfercn~c <o.<'\:ll~.lll. l) TlP SU'" ()t)L ln n.alu.&lll'll of 
rsotope Jm.ll;'lr(hl1"3tlgr.Jphlc rcsolullon P"Jier.:t.mogr.lrh~ tl , 1. "\J. :. 

Pnleogeographica l a.spccts in thc palynological study or Plioc~nc or Plutrorm Ukruioe 

S lrenko, E. A. 

lns.titutc of Gcological sctcncc of NASL. 0105~ K~1\, l'lr.unc 

Contmental Pboccne dcpostt. depletcd \\llh faunJI!.tic rcmatn, re de\clopcd v.tthtn Lhc mo:st ("!ll1 ofthe 
temtoJ)' of Ukrainc. Thcreforc. mainly pah.:opcdological methoW. w~rt tr.ldtuooall) li"P11cd foc p.al 'Sl'l.J~pha.: 
rccon~tructJOn 

Nevcnheless. \Cgctauon rcsponds more d)nnnucaU) tll thc cmtroomcntal ch:tng.c M romp.t.rcd lO 
other componcnl!l. of ammatc naturc Changcs 111 thc composuaon ot ,-cgeUti\C group are cau~d not onl) b) 
macro-cyclic variations climate but by liS minor nuctuauons ~s "el! 

Palcogcographic rcconstrucuon rcJh7cd by our rcscan.:h tcam v.as ba~exl upon. rcsult. of detnalcd 
pal)nOiogical S!Udy of conline.ntal Plioccne deposits of Dniepcr-Doncts dcp~nSaon Wrtbm grvcn dcpressaon 
Plioccne deposits ofPiatfom1 Ukrainc are prcsentcd 111 fullnu:asurt, .lnd v.c p1oncttc..xlm Mud)111& lhcm ~:.lynologtnlly 

During paleo-landscape rcconstructron we parttally uscd Lhc tcchmquc prop<»cd b) A Golhcn V.lth co­
au thors {Golbcrt ct al. 1977) for Mcso7.-0IC .::md Pal:ll-oge.nc of Westcm S1bena, v.h1ch WJS adopted by us for 
Pl ioccne of Ulmine. In panicular, we proposcd crilcria for rcconstruction of hunudaty Jlld he:u conlhttrn:'s '" 
Phcx::cnc according to palynological data . The apphed te hnrquc \\'<LS based on drnv.mg up ami an11lysas of 
taxonom 1c composition circograms and ecological ~tru ctun: of spo~-po1lcn complcxe~. a "'di B.) rdnung of g1ven 
circograms to topographic map at the rcferen e uts locatton wllh respc 1 10 thctr geomorphologtc posthon Thc 
circograms of spore-pollen complcx composil ion, charactcrizinng thc dcposal5- of cach Plt ene hon1on for C\efY 
mvcstigatcd cut. wcrc drawn up 

Thc pcrformed slUdics allowcd us to rcconstruct thc charactcr of land~carlC changc'i w1thtn Dnteper 
Doncts Depression in Plioccnc, as wcll as draw up thc diagrnms of palcochm:ue b:tsac pammrters (h1Ilges m Phoccne 

\Ve hnvc also conducted the reconstruction of Ju ly und Jn.nua.ry mean IC'mpcraiUrb for Pltocenc 
clim.atic opti mums. 

For tlus purpose the arcalogram tcchniquc dcvclopcd by V P Gnchuk (1969) waco npphcd 

GOLllERT A.V , GRIGORIEVA K.N. et al. 1977. Palcoclimatc of S1bcna dunng Crntnccous and Palarogene 
Periods. Moscow. Ncdra. 106 p. 

GR I HUK V P., ZELICSON E.M .. 130RISOVA O K 1987. Rcconslrucuon ofclimatic tndtc<.< of Early CcnDlOIC 
Accord ing to pateonoristic data. Ln: Climntcs of Earth in gcolo~ical piL'\t Moscow. edra. PP 69-77 
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!\e-. Oligocene leaf nora!> and pollen fromthe ,of anic comple' of !he 
1-., ro~ \lounlains ortheaslern Grt:t...:e 

Velílzelos. E. ; loakrm, C.' & Velilzelos, D.' 

1 l navcn.JI) ol \ti 1~\ · CK t t-)· J);a t'Jll UmllJUpotl 15-l\.! Alht'O!t Gret: ·e: 
11nsuot.= f<•cology .snd ~1mL-al ~..xplor.aiMJO , 70 \1 ogb.ioo tr. -\tht:lh 11.:~ ... Gn:c~,.·cJooktm tgill(' gr 

l hi\CHJtat Tuh¡ngc:n. .. ln.\tJtuh: fur (n:oloog•c: und PJlJontol~.>glc. S1~v.Jn '-lt IU, D·7::!0..,6 Tubm~cn. tit.·nn:my 

,\ftcr 20 )~ti"\ ot pai>Jthot.smc.;JI prP,p«Ung: ol ,:\unh Grcc:.:c: under thc ~uu.iancc of the fir\t of the 
aolttur • the oldc:it laf flura-. of (m~ec:c ha\ e: h«n rn:o\C..'ftx! nc:ar thc bordcr to Turhy TIH~ ,-ulcanic complc'l: of 
lhC' f~ rus \.tuuntouns;. Thr.tl1a. '\E (,r~c~. h.1s ~1ckktf f~1l pl.lnt remam-. al \e\ eral locJhllQ onnl't.'tl!'d \\Jth 

( )J¡rcx:~nc hf01h;l1C,.'Omng vokosno-d.J\UC n~L'i ~ rro\Jton f-ormauon,. RC\IdC:'\ tnJO}' rcr mmerahlCd trun~ 
fmostl) ol Lhc C\crgn:cn QurrruH)pe). al o \C\t:rJI n..:b local a.sscmblages of Jc¡¡J ft.h)ih hJ\C b«n exca,·ated 
lñc rad1omctnc daung of vanou Ol.ti!lUIIC btld1c conna::ttd "uh plant- bc:<~nng ll'\ d.) mt..lll·atcs an agc: of 30.6 
en l..l.lJ \fA. , 1 e late E..arl)' to Late: Ohgoccnc The Oligocene agc of thc PN\'3ton rormatu,)fl ~~ corrobor3tcd by 
hrad..nh o~trJcrxh and mollu"l..s. l.Ax.dl plant a~~cmblages occur at Lag)n3. Lyn. L)l..Ofi. P)lal..ton, and Actochon 
Palm" habJknd and Trotlryt·arpuHypcJ dnnun.:He tht> 3'!1 ~mblage of thc latcr locahl) At all the olhcr sih:s thc 
c.\llllct rcprco,cnwun~ of lhc Faga~.:eac-l:.otngmwbalmw\ jurt"int'n·i' prcqails and 1) il~')OCiatcd "'llh t.·o--tJominant 
and a~:'c: \Or} elc:mcnb dcpcndmg partl) Lo \anou~ CO\Ironlll<!nts. Lag) na rcnect.s a more ripariJ.n \CgciJtiOn 1ype 
~llh adduíonal Pnmt-phrwm Hmnnmr, AlmH aff .H·hnu,lhmHt'mi. Fasrt\ aff. mrttpofti. Acer aff. lrit·mpidntum f 
t rt"tUltifidmm Ct>drela amca anc.J l....;turaccJc. L)ra rndudcs bcs1dcs 1-;otrigtmubalanus add1tional Calortdru.f 
\ult'nrc·mi.\. PmtH ptllat>mtrobrn, Compwma dtfformü f. dr~tamlmidi'\, Mynu1 ltmgifolia. PlawmtJ neptwri, 
J..nurarrat, N)"'" aff altt·trburgeii\Í\. li:.rpiiiH :.r:.1plwidt!\ and more undetem1ined dicolyledons. At Lykofi only a 
poorly p1cstrvcd as!)emblage ~A- II h l )uun ¡mlat'mtmbuJ, Comptmria and Laur.:tceac is availablc. A l P) la~ton 
Fmngmwbalmllt\ dominnh.:\ ovcr rarely represen Id A1ynra ltmgifc;/ia, e f., Rlwuumn :sp. and c larnoid ;md s:1baloid 
pJirn\ Al~o crgh1 txucholcs )CI..'t ion!t frum thc ligntte ;md clasuc sed•mcnts are yielded m ordcr to corrc la tc thc lcaf 
Flor.L\ '-"1Lh thc pollen and \¡lores as~cmblagcs 

·n1c Ollgoccnc nor.t of Euos rncludcs 111 gcneml a m•>.. turc of thc Palac..:o trop icaVcxlinc l and modcm 
Arclo-Tcruary (1 c. Turgai) clcmcnls. ·me formcr are characlcristíc of L..1tc (·Mtddle) Eocenc..: nor:ls of Europc and 
are rnainly represcnu.-d by 1-:otrigmwbulttllltS, Plmanus nepumi, l...llurareac·, Myrir·a long,folin. Cmupwnia 
chfformn r drymulroide.f, Zi:.iplm~ ;¡_i~iplwitlf' \ and palms Thc la ter group of broadlc.:a\'cd dcciduous recs includcs 
thtl'.c clcmcnb. wluch immigrJtcd into East Europc mainly form Cc.ntr.\1 Asia via thc Turga1 Strait. In 1he 
Ohgoccne A..,hu1as n ora of Ka13khM:In lhc following specics are analogues to 1hc Evros asscmblagcs: FaguJ 
alllipojii. Nu.\a (a lia "i Qurrnn) nle t. ~'evil and A/mn sdmwlltau.\enii. 1l1c Central European vicarian t and panly 
cl~cly alhed spocics are Fagus Jaxrmira, Ny.~'n allt:nburgt•mü. AlmtJ' gaudirrii and Acu lfiruJpidmwn f. 
rrennrijolwm 

Lcss them1ophllic plants of E''ros survivcd 10 thc Mioc~n(! of Evia: Fngll.\, Almu gaudit•ii. Comp1m1ia, 
M) rit-a, l..imrauae, í\ur trinHpulnrum f. crenatifulium, Cedrda auira, Zi:.iplut.\ ~i:.iphoide.\. 1l1e cx tinc t 
Eotngonobalanus wa~ replaccd al thc Oligocenc/MIOCCnc boundary by C\'Crgrccn ~clcrophyllous oaks. 
Kcywords: Pa laeobotany. Palynology. Oligoccnc. Northeastcm Grecce. 

Pa lynological studics in lhc southern part of the Carpalhian 
Forcdccp In the Czech Republic 

Doláková, N. 

lnsiturc ofGcologrcal Scicnccs, Masaryk Un ivcrsity, Kor látská 2, 61 1 37 Brno, C1.cch Rcpubl ic, 
ncla @sci.muni .cz 

·nw scdímcnts of thc Moravi;an pan of 1he Carp:llhian Forcdccp are of Eggenburgian to Lower 
Oadcnian agcs :lnd of marine or brackish origin. Polkn ::md sporcs confirm a warm - subtropical cl irnatc in thc 
whole studicd interval (Sapowccac, Palmac. Engc lhardia. Lygodium. Symplocos. Recvcsia , thcrrnoph ilc o..1ks ... ). 
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DOLo\ K O\ A ' 200~. l>rehminJI") PJ1)nohJJ;!Il"31 !'olud1c-. m tht ..._arp:llt.ln -.~,;Jlllk"Rt ~1f tht" Carp.Utu~n 1 'fL-Jt: 1' 
m MorJ\ 1a {C7e~h Repubh~.":) . ,\ cta l 'nh rr-.itall ... Carolinur- Grologu·a. Jh .S 1. 'Ji 'N 

IX)L·\KOVÁ . liLA DILO\' A . &.. ' EII't B.\ S l1)C)() IK\tl{'rmc:nr ,,f s~J!Il'h:'nt.ttl~lO n'kllhh~o:-. ttnd 
¡Miyno!->!"k-"l..:lí.l 111 th~ Lo\\l'r \1tl)(c:nl! uf thc ... outh \\t'•Mm P.ln ,,¡ th, C.up.utuJn J;.t~t:Jt"'Cfl .rt \ kc.J\1:\ 
(CJech Rcpublic). Acta Pulueobotuni a , Suppl '\(l "'. \\ Sz3kr fn,trtUlt ,,, ll~llJn, , 1\'h'h \\,adem~ tll 
Sc1enc:c , Kral...o". :!69-:!78 · · 

Pollen and dinoOagcllntes in the upper To rlonian section of the con!inuous 
" lluelva" dill core. Pal oem ironmcnlal inlcrpreto lion 

Rlvas Carba llo, M. R. & Valle Hernández, M. 

npto. Geología. (pa leontología). F.lculto:td óe ("•t.·m·,a .. . l ln l't.'(')IJ..ld lk Sa!Jm<~nnl. :\100 

1l1c "Huclva" corc samplc was cxtractcd ne;1r lhe hull nng 111 th(' cuy nf Huch.t <<iu.ld.lllfu" •r hJ\m) 
· ~ a coutmuous corc of IOcm d1anu.:tcr \Cc tion ami JQ7 .5m dccp. The <.cdunenL' record 1hc l.hl 4m Clf the 
"Calc:ucnita de icbla " fonnation frorn the upper Tononicn'e :lntllhc \\.hOk "An .. ·itla.-. de Glht.lkón" hmrl.lltllll 
which me ludes thc T clrlonian - Mcssmian boundary anda tlrl,!e pan of 1he 1\k\l lllt.·n,c (CI\1\ t·t rrl. 1994). ·n~ '--" 
agc h:ls bcen dctcrnuncd by fhc planl..lic fo1anumfcral biocvcnls "luch hnvc lx-l'll nmdiHt'd \\lth o1hcr Atbnttc 
and Medllerr:mean arcas 

In 1his paper the palynological r.:ontcnt of thc sa rnpiC\ cun~pondrng to thc uppt.·l TOTi llO.IO !,<.·cuon ~11 

thc ··Arc.:JII:as de G•brJicón" forrnation (bc: twccn 16? 5m and 16-Sm) is stud1cd In the..¡e \nmph:, l\-1.0 of tht pl;ml..tiC 
rorammífcral b1ocvcnts idcnuficd are found thc fir:st, Evcnl :! of Sitrru ff al ( 1993). 1') fc)und al •• dcpth nf ION 9m 
and thcsecond , Evem 3 o f 1erroelal (1993) ata dcpth of 164m 

1l1c s;amplcs are in general ;abundan! Among thc conuncnl:t l fomh !•mu\ llll'dom¡nJil',, hut l h<.~ l ~ iliC 

abo gcxxl pc-rccntagcs of ~ porcs (27.5~"'.(-) and winglcss pollcn (2 1.R%). A\ fa r as 1hc dtonnJg~llilll' c.:y\ts arr 
COIICcrncd . thcy rcncct a ncriti c crwironmcnl \\ith prcdommanl~C of thc Spmi(«'fllc.VAthomm¡•lmatl ¿:mup 
ahhough it progrcssivcly decrea<¡es. Along 1dc thi~ .lhcrc •s a gr(';llc:r rcprc->cm.uion ol {IUICJ pl:nfo1m nnd 
cos rnopolitan forrns tha n of thc coostal. Wilh rc!-.pcct to thc t cmpcr:ttu r~. thcrmoph!lclc:old mlolcr.mt clcrncnt. 
stand ou1 

From !he samplc 1 6 ~ .9 thcre is a largc mcreao;e 111 1he abundnncc and dt\•ero,lly .unnn~ 1h~ m;tnn~ 

forms: thc pollcn incrcascs quan tilati vlcy 1hanks 10 lhc incrcasc 111 PúuH, but thc drvcr\11) dccrca"'t'~ ;¡ lot duc lo 
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Ah tTortJ XI//' 

!he dt I'J'"fOJI« ()/ IIWIY Aa , pcrms :md thc 1wp dn-,> o( >¡>Or<> Th< d10ofla~ellat<> ra<b !hotr rru<~mum 
Jhcmd..1ncc and ds,c:nst~ ahbou&h tbc Spmt)~nt~siA hcnto,p~Jium groop conunue d«!C.rea~mg 

The Lut umplcs ~tud1cd 10 thU sa:uun 01 tbe core 11n qun~ dJffcrcnt ib far as Lhe tht palynornorph. 
ban¡ nt,;h but DOt \O) dn·CTSc Tht: ...ct c•f d1oofb,gdl.ltes ts dOfruo.Jtcd b} O )tlttdu~ hrnt"r, lh3! o;hov.. hJgher 
pe:ccntagetlh.Jn lhe Spuufrru~JI.ttrhmM,pluura groop lltc!t.C art> fú!IQ\Ioed 10 1mporunct" b) occamc spcc1es: Lhc: 
rcil o( thc poeta are pracually redue<d UJ a pre:.cn= Among thc polleo 1M AngtO!>pcmb pracucall) dosappcar, 
Ponw ooog 1M uoly ooc fouod •long "ub a 'rrull pnrnon of spor<> 

( !VIS, J , ALO:-iSO GAVILÁN, G, GO' •iZÁLEZ DeLGADO J A BRAGA. J C. 1.99~ S&bmcntauon 
carbon.at.ée tran\gr~li\"C!' ~ur b bordure (X;(;Idcntale du coukur nord-bcuque pendan! le Tortomen supéri eur 
(fm Calcaren•'" de "hcbla. SW de I'E>pagnc). Gé<ll . ~ l ~iterran 21 (1-2)' 9-1 

SIEKKO, F J , A.ORES. J A, CI\' IS, J . C.O:\"LALEZ DELGADO. J A & FRAl\CÉS. G 1 993. Late Mioccnc 
gk>borot.lllud C\lenl·Straugrnph) m lhc 1\E Atlanuc and \1edttcmnean. :\1ar . Mittopalronlology. 1 L I·H-
168 

The fi rSt litho-palynostratigraphic scheme for Pa leogcnc-Ncogcne 
deposits of anadyr shelf, Russia 

Fedorova, V. A.; Margulis, L. S. ; Margulls, E. A. & Pyllna, L. M. 

All -Russian Scientific Research Petrolcum lnslltute (V.N I.GRI ). 39 l.Jtemyi tl\e,S t. Petesburg. 1911~, Russia. 

In 2002 yea r thc fi rst deep wetl within Russi:m sector of Bering sea shelf was drilled by OAO 
"S IIlNEFl". 11 was p lactd m !RO kilomelers from the Anadyr coast forward 10 the east and has amountcd 2785 
metcrs of the: dcpth . Thc complcx n:scarches of Lhe bthology of thc opened deposlls and the di stribution of differen t 
palynomorph groups (sporcs. pollen. microa lgac such as dinoflagellatc chlorophytae and other organic residues) on 
the secttOn Tscntralnaya hole 1 have permined to crcate the first enough detailcd schemc of subd ivusion for 
Paleogene-Neogene deposits of Anadyr shelf. For the first time this scheme is prescntcd lowcr. 

Vegetation changes of thc Baika l rcgion based on palynological study 
of Lake Baika l sediments in Russia 

Hase, Y.1
; Makl, T.2 ; Kawamuro, K.' ; Shich i, K.3

; Miyoshi , N."; Kataoka, H.4; 

Oda, T .5; Takahara , H .. 8 
& Minoura, K.7 

' Department of Earth Scicnces, Kumamoto Univcrsi ty, 860-8555 KumamolO (Japan). 
1 Department of Earth Scienccs. Kyushu U ni versi ty , 81 0-8560 Pukuo ka (Japan). 

' Mi nistry o f Porestry and Foresl. 305-8687 Tsukuba (Japan) . 
.a Graduate School. Oka yama University of Scicncc, 700-0005 Okayama (Japan). 

.s NafOYJ Universi ty Ccntcr for Chrouological Rc-scarch. 464-8602 Nagoya (Japan). 
University Forest. Kyoto Prefectura! University, 606-8522 Kyoto (Japan) . 

7 Grad uate School or Science, Tohoku University. 980-8577 Sendai (Japan). 

The Baika l Drilli ng Projccl (BDP) succceded in dri ll ing corcs of 200m (BDP96- I) (uppermost 6m 
missing) and 600m (BDP98-2) (uppcnnost 2m missing) length from the bottom (a l 335m and 382m water dcplh) of 
the Acadcmician Ridge in l-1ke Baika l. Our pollen analyses of thc BDP96- I and BDP98-2 core samples from Lake 
Baikal revea lcd detailed change of Lhe OorJI characteri stics from late Mioccnc to near present. 1t is thercfore 
suggested by th is s tudy tha t rcccnt floral composition in thc Baika l region came out of the extinction of many 
broad-lcavcd trccs as a resu lt of environmenta l changes and that the changes occurred quick ly al two times: around 
8.6 M a and around 1M a. 

At the fi rst, Lhc rcs ult of pol lcn analysis of 480·600m samplcs of BDP98-2 support cd the composition 
found at nonhem Baikal, demonstrali ng that the pollen proport ion of broad-leaved trees from the samplcs was 
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thc 8.11lJ.I are.a m rcct."nt 111~ 
Wllhtn thc broad-lt•.3\cd 1~:\, lht.:ldút.'\0' J.nd l"\t'r~('1\ <"!1..~ C\l~kn1 lO 1h t:J"lXlp '- Xl'I~UOI uf 

(!uacw. Ca~o.tmu:a :mdf('lf Ca.H,l'!Pp.\i,, LlmJL\ 3nli1f l.c.im . CtiU :tnJ Cnl nJ ~ Carptru.\. ~'llh un.k.·t 
w:arru and cool tempc-nh: dunJtc I.'!)Olhtu.ms. but Jt,;hnetl f¡l.lffi .:! S\ 1J to 1 ~ \ l.t ( r ttJ' ..k\.ilnt.-J .al 1 (l \ t.a,, ~ul 

other gencr.1 .1nd famah~ \\CJ~ C\tln .. :t ~~~ ·n 1 1\t J. Jnd 1 0 \ b lWa "J!'I t'\tdcnt unlll ~ ~\b,l'ul d hntJ ln.\m 
th3t peri<X.l and w;b e:\Un~.·t JU~1 bcf\.lfe 1 MJ . \e r-r o,~·¡lLHcd 111 thJt pc:nt . t'-ut ~t"Jrf~arc.J nc.u 1 \ lJ m tb~. 
Ra1l..al areJ Aftcr thc bc!gmnmg of PI tstoc ne. li..:th.- fl~_Y'3 dur.t..:t n'th.:.tll~ \\J' pn:,~.nt. t'('\' ·¡~ll tund~ 

'l!gctauon m the gl3cial agcs 

KA\\ AM lJRO. K SHICHI. t.. ., H;\SE, Y. IW AL'CHI. A \II'Ol R \ ¡;: 011.\. T T·\t.. .\11 .\RA !1 S·\t.. \1. 
H . "-1 ÜRITA. Y .. ~UYOSJII, N .. & 1\l'Z..\111'\ , \1 l . 2000. fon"l-dt• ... ~rt Jllt:mJU,.\n hl'-lt.'lf) t\'~t:ak .. l ~) thL 

pollen record in Lakc B•ukal on~r the p,t!'ll S m1lhon }c:;us l-t ~ e B.11~.ll (r:~ht'-'\1 l\~ ~ \ hnC\UrJ\ fl,<"\tcr 
Scicnce 13 \'. 10 1- 107. 

Kl 'LCHITSKII. A A. KRI\ 'Q' OGO\ .. S K . ~IISII.\RIX\, \ ·\ & CIILR" ·\E\ ~ . li r. t•Nl K•) 
sccuon of:\onhcm- Bail..al ian l 'ppcr ·Ccnowic de¡x.Nl!'l Ru-,,tau J Ge,JIO~) and (i~.:t'l{'lh}'K". 'l-lt.:'l. l 

TRAVEK E. A .• 19 8, Palcopalynolog)'. l '"''in H)man. bOOp. 

A cogenc dinoflagcllatc cyst biozonation for the 'orwegian-Grccnland ca 

Smelror, M.'; Channell, J . E. T2
; Gradsleln, F. M.' & Anlhonlssen, E.' 

1 Gl.'Ologtcal Su1vcy of Nof\\:l) . N-7~9 1 Trondht:tm, Nt)f\\J.) 
2 Departmen t ofGeology. Uni"·crsll) of Aoridn. Gllinc:,\'lllc. Florida '\:!611. l i.S A 

3(icological Museum. llnivcrs ity of Os lo, Doks 11 7~ Ul mdcrn. -031~ 0-,ln. !\nrv..l 

A new dinoOage llatc cyst tona tion for 1he Neogcnc o f thc NorwcgtJn Cirecnland S(.'<l ¡<; ("11(\fK~Cd 11-te 
1.0nation bu ild on biostrat i gr.~phic information from ODI) sitcs 111 tht~ NOf\\Cghlii·Cin::en l:\1\d St.t amJ frmn 
stratigraphic and deep wclls on thc NOf\\'cgian Shc lf off mid Norway and un thc \\C\h:rn lbrcnt.\ Shdf marf!m 1ñc 
ncw dinoOagellatc cyst biozonatjon is bascd on la~t occurrcncc!t of 'dettc.:d dmoO.lg~IIJlc:' C):,l 'I'Cl' I C~ 'lñ(' 
7.0n:ttion ticd to a chronost ratigraphic frameworJ... by using corrdauon 10 thc magncto~tratJgr~lph) i\IH.I O~)lttn 
isotopc strJ tigr.iph y. as well as othcr biostratigraluc d:uums, of ODP Lcg> 10-4 !5 1 and 162. 'n1c cogcnc 
chronostra llgrnph ic in tcrva l is d ivided into 3 1.0m:s covcnng the Plcto;,toccne nnd Phocenc.:, and miU 11 tone.\ 
covcrin e. the Miocene. Thc zonation is considcrcd apphcahle throughout thc North-A tlantlt: Cia tc"ay Thc 
application of dinoOagclla te cysts for btostrotigraphlc purposc tn thc Uppcr Plioccne :Htd )'0\lngcr ~equ e.nccs nuy. 
howcver. often be h:unpcred by low productivity and cxtcns1vc rcwor~mg 111 thc glactally mOucncccJ umts In 
addit ion thcre are obvious provincial diffcrcuccs be twccn the Atlnn!IC wawr inOul'IICCd a~'lcmblnge~ nlong the 
Norwcgian Coa.st and thc Grccnlaud curTCnt mnucnccd nsscmblagcs through thc PICIWX:CI1C, l'hocenc and J~!llbly 
also thc La te Mioccne. 
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1\lid-latitudc Eoccne-Oiigoccnc dinofiagellate C)q a: sembalgcs from K~ u -hu. J apan; 
A link bet~t een Teth~an and north"~t ern pacific rea lrm 

Kurita, H.'; Matsubara, T.' & Yamaguchl, T.' 

11kp.Jl'tmc:Dt of (K- 't::) h;.:LI ) ~ s .. :td11.:C 'llf-o lJ ( 1\Ct-..lt). :\ti!;.JlJ~ 9.50<!1 t U a pan). 
:'1 ,\1u~um of '\awrc ;md H1.1rr.Jn A~tn 111 • H)ngo. SandJ 669-15-16 (JapJn 1 

1 Cir.dlldtc Sc:houl of '\atural Sctcnl."c &. Tn:hn1 ~u~~ Kan.JT.J\\3 l Ot\crs.ll) i\.Jru/llV~a. 9:!0-1192 (Japan). 

T~leogcnc dtnofbgcllat.c: C) b m thc: \;\\ Pac.:dk ha\t bc.-c:n ')tudttd 10th~ htg.h-middk: to high btuudes 
(e g. Henng Sea and notthcm 'onh P.st:tfh: b) Bujai... 19 northc.:.m Japan by Kunta anc.l \l abuo~n. 199-1, .md 
otltcrs) and !O thc htgh lo\\ l.atnudC\ CF..:hl (.""hma Sc.1 h) Y u. 19:0W. J.nd othcr~). For tmplcm~nting the mtssing 
hel'i\ctfl lho:-.e re&JOflS, rccent data accumubuon Y.il'i nude in 1he P:llc..-og~ne m 'outh\\1!~1 Japan The K)uShu 
rcgaon an southwc\tem p.ut of the JJJl30c.~c lslanth. ltx:atcc.J JU~I norlh of Lh.: Eas.t Ctuna Sea, has good exposures 
of f.ocene- Ohgoccnc scthmcnu of nonmanne and shallov..nurinc: origm SC\eral data frorn calcareous 
nannof~sHs prO\tded age <.'ontrols Th~ mal..c a good bJ.d..pound for the clmonagcllate study in a rcgion 
hc:1ween lhe Ttthyan real m (E.óm Chm3 Sea) and thc poss1ble ··non hY.e~tcm Pactfic re~lm" 

Thc Enccne 3 \Cmblages Jrorn nonhv.~tcnt K)ushu includc following speCII!S; Arcosphaendmm 
dik-tyoplokum. Cord~phitcridiUm mcxks. Cordo)phaendtum sp. cf e C\illmurum. Dracoduuum simt lis/solida, 
Dracodintum \a rielonguuda. Glaphyrocy)t:t cxub.1rcns. Glaphyrocysta )p. cf. G. tmncata. f>hthanoperidmwm 
coma1um. 1' echmalum. Sdenopemphi;{ ncphrotdcs, WeueltciiJ ar11cu l:u:t In adth lton to this mformat ion from the 
Eocenc, recen! occurrenccs from the Ohgocenc MX.I tments m the saml.' region suggcsl signific:mt changes in 
\pec1es comp<»llJOn acros~ the Eocene-Oitgoc(nc boundary. all hough lhetr dcuuls are ) Lill under consideralion. 

These d.11a from the Kyushu rcgion tnd1cate pos.sible e.~lc ns i on of the Tethyan elements from 1he E.1st 
Chtna Sea 10to southv.~t Japan dunng the Eocene. y, htch is comrast ing 10 the northt'rn asscmblagcs. The 
devc;lopmcnt of th1s biogeograph1C:ll contraS! 10 dJnoflagc llates betwcen thc low and high lntJ tudes a long 1hc East 
A~1an COO IInemaltnargm. and it.s probable rclauon to thc Terminal Eoccnc coohng. will be bctter drawn by furth er 
cornparison of1hc data from south\\.CSI Japan. 

Evolution of paleomycoflora from Late Crelaceous to cogene in northeastern India 

Nandl , B. & Sinha, A. 

Depanmen1 of Botan y, Univcrsity of Kalyni, Knlyani-7~ 1235, Wcs1 Bcngal. India. 

Tite fun gal population rccovcrcd from thc La1e Cretaceous 10 Neogenc seduncms of Garo and Khasi 
H1lls in Meghalaya and from the Neogenc sediments of Mizoram compriscs altogether 54 genern and 186 spccics. 
'Jñe dalíl accumula tcd from 10 travcrsc sec1ions of Mcghalaya and Mi .wram has beco u1ili zecl to compile 1he 
straligmphic chan indica1ing tite distribulion paltem of foss il funga l remains from L.1tc Cretaccous 10 Pliocene. 
'lñc stra ligraphic distri bu tion pan cm of the pa leomycoOora has bcen utili1.cd in cvn luat ing thc pan cm of cvolulion 
of fungi from La te Cretaceous onward. 

Poor di vcrs ifica lion uf fungi in thc Laae Crctaceous p;llynonora was possibly due to 1he want of 
suitab le hosl cspecia lly !he suitable angiospcrrns. lnapenuratc monocellatc (c .g.lnapeni.'iporites). Jnapenurate 
multicllale (e.g. Mulricel/iles), Monoporatc (c.g.Monoporisporites. Multirellaesporires). diporalc (e.g. 
Diporirellaejporires. Anawlinires, Colligaite.5) and many othcr lypes espccia lly of smooth wa llcd types are 
rcprcsenting the La1e CrCiaccous palcomyconora . From Paleoccnc onwa rd , howcvcr. thc paleomycollora 
gradually bccamc diversi fi ed both in quantitative and qualita1ivc aspccts with 1he pick gencric and species 
cll vers ity du ring lhc Ncogcne. The fun gal spore association comprist'd from simple inapcrturatc, psila!C to 
mullicellulnr and omamcntcd forms. Environmentallluctuat ion caused by sea levcl changcs and tectonic activities 
in and around thc basina l area possibly was rcsponsiblc for the fluc!Uation of divcrsity of fungi from Palcocenc lo 
Pl ioccne. ·n,c fungi cou ld ha ve cvolvcd rapidly si mullancous ly wi tb the rJp id evolu lion of woody vegetat ion from 
Paleoccne 10 Mioccnc pcriod in Meghalaya and Mi7.oram. 
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Pal) nological bru. · for pi!laeoem in1nn,.·nt.ll intapr.-tati n of l ,., llli, 
u ions in the \ arlun¡: Zangh<l Sutun r.-a. '\iran.: Tiht t i 

Jlanguo, L 1
; Satten, O J & Y1yong l. 

·~ anJ P" , 1 i- ( 
ph) and f...lnl s .. ~o. ... • lzw 
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