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Bujak lla\f'i es Group Voyager J-18...... l 

BIOSTAATIGRAPHIC SUMMARY: VOYAGER J-18 

780-79f)rri probable J\reosphaeridium arcuatum Zone (probable early 

Oligocene) 

810--940m llreosphaeri di um arcuatum Zone {early OH gocene) 

960~1240m ~fphyes colligerum Zon~ (late Eocene) 

1260-1270m possib"Ve Areoli gera senonensi s Zone {possible early 

Eocene) 

1290-1330m Areoligerra ~~.is Zone (early Eocei'!e} 

1350-1420m Paheoper-idfoiun~ pyrophorum Zone (early Paleocene) 

1440-1510m possible Chichaouadinium sp. A Zone: Subzones l2A•C 

(possible Albian) 

1525-1565m: .Parvisaccites amplus Zone: Subzone lOB { 8 midl'J Aptian} 

1665-1765m: Pseudoceratium J.!elliferum Zone: Subzone 7A (early 

i/alar19inian} 

1785-1915m: Cer~brropollen'ites macroverrucosus Zone: Subzone GA (late 

Berri asian} 

1935-2035m: Subti 1i s~haera paemi nosa Zone: Subzone 3C (1 ate 

Ki11111eridgian) 

{ 
' 
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2055-2245m: Pilosisporites sp. A Zone: Subzone 2C (middle 
Kinmiet"f dgian) 

2265-2365m: Pilosiseorites sp. A Zone: Subzone 28 (early to middle 

Killllleridgian 

2505-2725m: Scr1niodinium crystall inum Zone: Subzones lA-B (early 
Kimmeri dgi an} 

2745-2845m: §~nyaulacista Jurass·ica Zone: Subzcne OB (late Oxfordian} 

2865·-3145m: Undifferentiated Jurassk 

3165-3415m: Hystrichogonyaulax #EA Zone: Subzone OA (early Oxfordian) 

3435-3535m: Cten'fdodirrium sellwoodii Zone {eal"ly Callovian) 

'( 
\ 
I 

3570-3745m: Diacanthum fihpicatum Zone (late_ Bathonian) 
~~~~~~~~~~~~~~~ 

:, 7.-.' 
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SELECTED PALYNOMORPHS 

780--790m: erobable Areosphaerid'ium arcuatwn Zone (probable early 
Oligocene) 

i'UCJ-7Y0m Alniponenit~ ~ 

Lycopocti umspori te~ annoti ni oi des 
Uperculodin ium centrocarpum 
Usmunaac i di te s c I ayton i tes 

810-940m: Areosphaeri di um arcuatum lone ( earl,Y OHgoce_ne) 

84U-~5Um 

Y30-940m 

Cordosphaeri di um canthare~l 1 um 

Coryl~ #LA 
Glaphyrocysta intricata (l arge form) 

.!!.!!.Pagi d·i ni um patul um 

~uercoidites #LA 
Kouseisporites #LA 
Se laginel l aites selaginoides 
Spiniferites pseudofurcatus 

Systematophora ancyrea 

Hystr·i choko·1 poma ri gaudi ae 

Pterocaryapolle~ites stellatus 

960-12-40m: ~i f!hyes col li gerum Zone (1 ate Eocene) 

%U-Y70m Cri brope_ri di ni UI~ gi useppei 

Li ngul odi n i um mactia erophorum 

Phthanoperi di ni ur~ .al.~~rol ophum 

( 
! 
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~~ U -l (JUU111 

lU~U-lUJOm 

l UoU -1U6Um 

_Ph t han.9..12eri di ni um ecl_1_:i.!!_(ltu~ 

Pri Uianoperi u:,ni uni l evi mu rum 

~hiropteri<linium mespilanum 

Dinopterygi um cladoides 

G1 aphyrocysta ~~ 

Impagidinium californiens_e (question ab'le 

identification ) 

Membranophoridium asp inatum 

?entadini um laticinctum granulatum 
Phthanoperi di ni um _[emi ~ 

Tectatodi ni urn ~·11 i tum 

Lent ini a serrata 

~ys_sapo·11 eni tes krutzschi i 

Gl ap hy rocysta l ac i ni i forme 

Achomosphaera ramti'I i fera 

Paralecaniella indentata 

~y stematopnora pl acacantha 

1Ut$U-1UY(Jm Phttianoperi di_ni um #LG 

lllU-ll~Om Spi niferites crassi penis 

l~JU-l(:'.40111 Hystr ichos phaeridium patulum 

1260-1270m: eo~sible Areoligera senonensis Zone (possible early 
Eocene) 

1260-127Um Araneosehaera ~neosa 

Areo'fi9era_ senonensis (questionab'le identification ) 

" . :-.,.. . 

l 
\ 
l 
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Hystrichosphaeridium 22tulurn (common) 
Wetzeliella articulata 
Wetzeliella meckelfeldensis (questionabl e 

i denti ficati on) 

1290-1330m: Areoligera senonensis Zone (earl,x Eocene} 

1290-1300m 

1320-1330m 

~.ectodi ni um homomoq~!!_urn (common) 
Apectodinium hyperacanthum (common) 
Areoli9era senonensis (domin ant ) 
Cordosphaeri di um grac·i 1 e 
Cordosphaeridium inodes inodes 
Cordosphaeridium inodes ]ongipes 
Deflandrea oebi sfeldensis 
Diphyes colligerum 
Glaphyrocysta intricilta (small form) 
Hystrichokolpoma salacium 

1-lafniasphaer~ septata 
Meli !'._~phaeri di U!!). pseudorecurvatl!!!l 
}halassiphora patula 

Achomoshaera alcicornu 
Apectodinium homomorphum (abundant) 
Cicatricosf sporites doroqensis 
Ki sselovia crassiramosa 
Lentinia wetzelii --·-----
Polysphaeri di um ~ubtiJ!. 

1350-1420m: Palaeoperidini!.11111_, 2yroehorum Zone (early__!!leocene) 

1350-1360m Pal aeoperi d'ini urn pyrophorum 

( 
l 
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1380-1390m Cerati opsis pannucea 

Oligosphaeridium complex 
Palaeoperidinium pyrophorum (common) 
Trudopollis /tLA 

Turbiosphaera filosa 

1410-1420m Palaeocystodi nium australinum 

1440-1450m: possible Cl'richaouadfoium spo A Zone: Sv:bzones 12.A-C 
1.J!2ssib1~ Albian) 

1440-1450m Chichaouadinium vestitum 
Isabelidinium cooksoniae (questionable 

identification) (?depressed top) 

1470- 1480m Cicatricosisporites cocononiensis 
Cicatricosisporites #EE 

1500-1510m Cicatricosisporites sp. indet. 
Spiniferites cornutus 

1525-·1565m: Parv·fsacdtes amplus Zone: Subzone lOB (*'mid" Apt.tan)_ 

1525-1535m Cicatricnsisporites exilioi des Singh '71 

Cicatricosisporites mohrioides 

1555-1 565m 

Coroll ina torosa 
Cribroperidinium edwardsii 

Pilosisporites trichopapillosus 

Podocarp i di tes _2!!l.nul osu~ 

Calli a l asporites _dampi eri 
Parvisaccites amplus 



~ujak Oavi€S Group 

166b-1765m: Pseudoceratium pelli ferun.1 Zone: Subzone 7-A {early 

Valanginiant 

1665-1675m 

1695- 1705m 

17c5-173bm 

17Sb-176tim 

Ccrollina itunen sis 
Uensoi sporites rnicrorugulatus 

Pl ·i ca tell a #EAl1 

Plicatella bilateralis (depressed top) 

Callialasporites ..!:.rilo~ato..1s 

Cicatric.osi ~porites #ECG 

1785-1915m: t:erebropollenites macroverrucosus Zone: ~ubzone 6A (late 
lierri asi an). 

1785- 1795m 

Hl50-186Um 

1880-l89Urn 

Cicatricosisporites ~ndatus 

Auri ~ inaspori te~ de1 taformi s 
Tri l obospori tes granu1 atu'.s 

Cal 1 i al aspori tes mono.al a.sporus 
C.eretrropo ·1 ·1 eni tes macroverrucosus (questionable 

i denti fi ca t i on) 

Cicatr i c.osi spori te_s 11!?.9.n~ 

foveotriletes subtriangularis 
Pl i catell a prob 1 emati.c a 

Aequi trira d_:i tes subverruc2sus 

Aequi tri radi tes verrucosus 
Ci catri cosi spori tes purbeckensi s 

·1·' • • ... ,-., ,,•!• ' .' ' . ::·-' ... ' ~· 
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1905-1915m Callialasporites infrapunctatus 

Cerebropol 1 eni tes ma~roverrucosus. 

Dingodi~_:ium jLirassicum 

1935-2035m: Subtflfsphaera paeminnsa Zone: Subzone 3C (late 
re immeri dg'f an) 

1935-1945m 

1965-J.975m 

2010-2020m 

2025-2035m 

Reticulatisporites #EA 
Pi tyospori tes di v·i du us 

Coronatispora valdensis 
Lanterna sportula 
Lanterna bulgaria 

Alisporites thomasii 

Epiplosphaer~ reticulospinosa 
Mude1·ong·ia ~implex perforata 

Breedoxiella #EA (common) 

Breedoxiella #EB 
Breedoxiella #ER 

Endoscrinium pharo 
Cantulodiniu~ #EA 
M~iourogonyau1a~ deflandrei 
Occisucysta evittii 
Senoniasphaera jurassica 

2055-2245111: Piloshporft~s sp. A Zone: Subzone 2C (middle 
KiERrridgian) 

2055-2065m Calli al asporites monoal asporus 
Coro 11 i na 'itu:iens is ----
Escharisphaeridia rud i s 

Gochteodinia villosa cf. 

.f 

\ 
\ 
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2145-21SSm 

~·2fJ 5-'221 !>m 

Imbatoai ni uni kondratJevi ·i 

Va:r i rugo.s.i spori tes pl awi rugul atus 

Coro1:1 ina vignol 'I f.msi s 

Ckatri:cosi spori tes ut:P 

t .orolHna echfoata -· -· --· ._ .. _ . -
t:x-esipoll enit,es . scrnb,ratas 

Glos.soatnium dt morphµm 

Amphorul a me tael Hptica 

~aJ l ialas:p.ori-tes tril,ob,atu0s cf. 

Cr1 broper i d:in;Lum 9lob•atum 

lrnbatodini um pornum . 

t:oro1 Hna it;unensJs (com111on) 

Muderon,gi a IJEA 

Amphoru·'l a #t:D (questionable i .derrt.t~i ,Ccl"tl-ori -) 
~ree<loxi ei l ·a #EA ( c:ommon) .. , 

Gkatri cos i s·pori tes :E'!!::beckensi s . (Jr~.s·.P; · tn c_utti 1',19•SJ. 
. . ·,.: " 

:-~ 

t:ten Moqi·ni um c.hon.drum ( qoe:s:ti:offa'ble· t den.tJfi'caHo:nJ · 

Mehdkodi.ntum _9ro_enlan<licum 

Mud~ron~li a #Eli 

2265-2365m: l?il<>sioseoristes sp. A 7.on.e:" Sub'zone W (earl¥ to -.mfdda:e ; 
·~ - - ~ -~ -; ·- ·- -

Kimieridg'i::-an 

GteniClodJntqm schi .zO:blatum ( de.pre.s'.sect to·p'} 

Plkate,11 a #EH 

Subt~:l~'; sphaera paem),nosa 

Syste~n~;to:p_ho~a #EA 

luhotµQereJl;a i'rre.gu'.I ari s 

( 

,, '·:.-· 

·,.: .; : ' 

,...;_ 
,: • .t' 
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2L~b-2::SUSm Inaperturopollenites ttEA 

scri~iocassis dictyotus 

233!:i-2345m 

C.355-23b!:im 

23db-i::'.39bm 

2445-24bbm 

Mei ourogonyaul ax ca 11 omoni i 

Coroll 'ina #'i.V 

Amphorul a_ #ff. (depressed top ) 

Cicatricosisporites #EX 

Cterd dodi ni um chondrum 

Fromea i rregulare 

Gonyaulacysta serrata cf. 

Vari !:_Ugosi.~ori tes spp. 

Imbatodinium attenuatum (depressed top) 
Tuberositriletes minutus 

Acanthaulax spp. 

At_OP.Odinium lt'i.A 

Cicatricos·i sporites_ mohrioides 

~lukisporites variegatu~ 

.Meiouro!Jonyaul ax dicrypta 

Pareoainia sp. c 
~arirugosisporites #EA 

Varirugosisporites #EM 

2505-2725m: ScY'iniodinium cr,xstallinum Zone: Subzones lA-B . (early 

Ki ?311'1eri dg'ian) 

2bUS-2515m Corol l i na martonoti ·j - ------
1v1eiourogonyaul_ax pil a 

Cribroperiainium longicornis 

Ctenidodinium #lk 

( 
I 
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2625-2635m 

2715-271:'.bm 

Cteni do di ni um pachydermuf!.!_ 

l:gn1ontodi rri um po'I ypl acophorum 

Fromea wa r·1 i nghamensi~ 

Leptodinium aceras 

-~-e pto<li ni u~~ .s:l_a t hratum 
~cci Sl!_Cysta oal i~ 

Cerebropollenite s #l:C 

lschyosporites amp li reticosus. 

Chy troei sptiaer·i cl'i a mantel l i ~ 

Eneralynia sp. indet. 

Systematopnora Jill: 

Tuberositril etes Ul:K 

2745-2845m: Gonyaulacysta jurassica Zone: Subzone OH (late O.xfor-dian) 

Uc ci sucysta acul eata 

i_as ti s~~ite?_ va sti form i s 

l:'.l:luS-2l:llbm !le! ourogonyaul ax s:,aytonense 

2865-·3145m: undi fferent·i ated Jurass'ic 

Remarks : low recovery throughout thi s in terval. 

316ti·-3415m: Hystrichogonyau1 ax #f.A Zone: Subzone OA ( ear·ly Oxfordi an) 

3lb5 -'..:1 1Y5m: Hystri chogonya~~ #EA ( questi onab·i e i den ti fi cati on) 

tiystrichogo~u1ax tlrn 
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3195-4005m Energlyna acollaris (questionable identification) 
Gonyaulacysta jurassica 

3225-3235m 

3255-3265rn 

Hystri chogonyaul ax #EA 

Occisucysta thulia 
Stephanelytron redcliffense 

Acanthaulax senta 
Aldorphia scarburgense 
Hys tr ichodinium 1/EA 

3435-3535m: Cteni dodi nfum se 11 wood ii Zone (early Ca 11 owi an) 

3435-3445m 

3465-3475m 

Ctenidodinium sellwoodii 
Systematophora #EE 

Ctenidodinium sellwoodii 
Valensie11a ovula 
Valensiella vermiculata (questionable identification) 

3525-3535m Saxosporis variabilis 

3570-3745m: Diacanthum filapicatum Zone (l ate Bathonian) 

3570-3580m Ctenidodinium combazii 

Diacanthum filipicatum 

Susadinium scrofoides cf. 

3630-3640m 

3690-3700m 

3720-3730m 

Ctenidodinium #EE 
Li thodinia jurassica 

Kylindracysta spp. (questionable identificationi 

( 
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APPENDIX A 

Alehabetical Listing of Species Shown on Occurrence Chart: 

Marine Dinoflagellates 
lndO)( 
number 

173 flc- .antlu.1 ul a:.c 1wnt.a 
!·10 /\c.,,nthaulAx isr>u. 

•iO llchomouphAel"• d }CJ.-:ornu 
27 l\chomotti1h ,.,,1,n" r 4111u l i t u,.n 
'15 l\dnatonnlHH.? r" l tllum P<lt11: I npinurn 

l 7 4 Al dorphl a !'Cnrlu.o1q,~un r>o 
l :11 f\mphor ul "' l*(A 
114 Arnphoru l A MEO 
1:J3 l'llf1Phorul a t1£E 
70 Amp horul .1 111u tMi l l ir>t.lc a 
:Jr. Apuctodinl ut:\ homomol"pllum 
37 Ap oc lood ! ni1Jnt hyonr P.>c,'<jnt. hLUn 

12 6 flpl:r!or.Hnium nui: I fo Ynm 
32 Ar anv obr1hnur a nr an<."0!14 
33 Al" uu l i ~J flr l\ •enon u n ff t t\ 

1•11 AtoporHnlum J! Ef\ 
·11 Druudmciollo!I llC:A 
72 Rl'ntJ tloxJ. • l lJJ. 1tr:o 
7;3 Drnedoxl • l 1 .\ MER 

I fJ4 Co.dd4tapl111ar A hn.J (>Tm. 
64 C.um lnr,11 ,:,, Yingnesiorum 
7'1 Cuntulodlniu~ flE:'A 
~'1 Cl?r a t.lopv J u p.;nnu•:1.1.1 
::m Chlcho.ou.ndlnium v outitum 
14 Chl roptar ldh.un mnopl l ."10Utl\ 

147 Chytroaiuphawri1,U.a tnl\nL- n llll 
7j Clcl•tot1pht1t:!r,1.Hum e lu•fl:n lWrQl i 
09 Clui n.to~nhn.11rtdturn htJuuonti opl ~ 

2 Cof'dot:ip h aer J t.JI u r.i <:: 1tnL-h a rol l um 
~2 Cord1,uauluwridl 1Jm fiUro<JpinOt;VJi' 
30 Cardt> !iph tun• idiu1:1 ~1r • c: t I u 
39 CoYdoaphAarldiurn lnodt1 !8 inoiJ•11'1. 
•10 Cordosph1Htrt dlu111 lnodou lon~J µ11~ 

112 Cribrontu·idlntum flEZ 
62 Crl1Jr\)ll ftY idinlu n1 qd vo111 rd~ i i 

119 Crlbro1Htr1dlnlum ci h rrmburoiJ. 
9 Crl.bt"oper tdJnJv111 qlunn1m!ii 

11 l CrilJl"OJHtrlrlinlum olo/HtLum 
96 CrilJro1 .. u1 r..ltllnlwn ar.anul lmH 'U tll 

1•10 CrlbYope r l dtniur;i '1011\1l<;orni l'1 
H9 Crll>ro~o rldinllJm ftp. F" 
190 Ct. emitJotlJ.niu111 HEE 
1:w C.tunldodlnlurn 111.:R 

76 Ctnntdodlnlum ttEZ 
l 1:1 CttmldolHnlu111 c h ¢ ndruon 
105 Ctnhidodtnluni cornbo._tii 
139 Ct1mld..,dlniu111 p a<:hyrl al"mum 
166 Ct a nidod ln iurn rotumh,11n 1 ky 
120 Ctanldodlnium • chl.H)bl,11,tum 
179 Cttinidodlnlum 11o llwoodii 
1 29 Cl.:1.mJdQdlolum app. 

()~1 Cyc:Jonnphu lluni di'litlnctum 
-11 Dnll .o.nd r.u., •.:-chl ,. f nld«n u l u 

i0(l 0, 11cnnth1J ll'I fill oic a t.v i'I\ 
6G lllnqodl1llum .Jur<\n ,, l c.um 

J77 D1nof1 111 11 r! llnLo lrit.l l!' tnt'mlnata 
l ~ l)lnoplm·y~1Jum o:l., rJold ma 
•12 Oi ~1hy•tK c.ol l i Qf'l' r1.1m 

l ~I C:::qtn0ntodlnlwn polyPltlCe>phorum 
100 Elllp11oit..llct yum c:inc. \.um 
l:'.S2 r:'.lllp,.o ld ic-tyum rctlo.:u i.:\tum 

'90 Cn<loAc rinJur.i 1ili;11· t:1 

16'/ Enorulyno ac1:i ll~'\rl ~ 
l :'i'l En nralynl., n r,µ. 
77 €r>l1llo,,ph.utrd rut.1culonpioona 

121 Ep lplonohanr~ nrm. 
9J Enc h~r lnnho'11Jl"· ldl • pococ kil 
7 0 Etodhlr i "PhtlQr i th"' rud.i 5 

IO";) Ey11.::hlt1. prb1Cfl 
13<1 •~romtH\ lrtugular~ 

1 ~3 F'Yomua "·'Y l l nyh Ammrnl 'l. 

3 Gl"nhyrocynl.'\ in lri c£'L11 Ci AqJP. f ol""' 
•13 Gloaphy1·ocyJJt .1 lntri c::dta (!Jm a l l form 
26 Gl1lphyrc1cyi.;t41 1.,cinll fo rmt! 
lG IJl.l\JJh }ft" or.y1' 1: .1 r.em l lau;t ,1 
Ii' Glnphyl"QCy~t" ~ IJ· imlnt.. 

109 Ola"sotJlnlum tl i l!'lt)rpl1uff\ 
7t.J Gnc ht uod lnl ,"\ vlllonll cf , 
07 Oo ny .1ul a.::yu L11 nl<th1nnuit" 

I l 'Z Gonynulncyn\.a hr.llcol1.hH1 
1r~n Go ny d ul ;u;ynt:n JurH111tlc .:t 
1:1:l Gonyoul ncyn l a !lnrr,.'it l\ cf. 
t1~ (il"•nul~_ tl $1 pllr ttuv • llP • 
•J~ li tdni "-•Ph •~1I"• tm 11t.-.,_t,.,. 
92 H11 • l AP r\:onf,, 1rnlluclda. 

11111 llu" lnrt. on ll'I !l l•ll• 
'JU Ul ftt lop/loro" orn."t " 
':1 7 Hot"olQQlne ll., n1>lnor.igibllcro~a 

'J? Hy tt. l:rl,horJln lum HOA 
t "/C. Myu trlchol.llniuin tfEA 
IOI,) Hy• trtc h o!J lnium l1m.::r."tom 
IC. •l lfy11itrlc:ho,1ony .. u.d '!lx ~EA 

tG:::S Hyu lt" lchooony a1,.1l JI)( ttEO 
IO I Hy s trlehoyonyAuli\)( t: l Adophpr' .'l 
c,1 Hy»t r I chopor1y 11,ul ax .-; l a.OoplhJof' • .:: f. 

102 Hyutr'l ~hO{tf,>nY "-Ulll>e ~P Jl. 

U ~ly • tr'l C tlt)kO lll\.,l'llQ l"IQflUdl .... '2 

•14 tlyutr I r;hokol potl'a trnl ac l w11 
31 Hywtrlchosµ h M1r lrllum patulu111 

tJ'J lmb•todinlum <" \.t t1 ntll'li \lm 
103 lrr.bo.\ b,·u.JJ nl Ul'll kondl'.,,tjovl l 

U(J lmhnt o tlin.ilHr• pom1Jfl'! · 
t'1:J lmb~tmJJnlu rn ispp . 

llJ tm11 ay idlniul'I' C:ll l J rornlrililm 
4 JmpJ1gldinlum p a tUl\lm 

19 JmpaqlrJinh.1111 ap. int.let.. 
104 lmpl11 tosph"'orit..llurn 1o1hil:l~l 

:>9 J,..JJbolitHniun1 cook •<:>nilU' 
49 Kl1uH1lov1."' crno~l l"Oli lllO!ta 
G9 L.,ntnrrh, ti u l un.r I~ 
60 L.'lnt ornll :sportut"' 
25 LentlhiA 11errdta 
~(} l.untlnlA vnlz rtl i I 

132 l.upt o1H nlurn nr..ul"a\\ 
134 Ln11lotH_nf.um c lAthr.1.tuin 
1::;r. Lep\ o tllnluin p ttr for _,..ns 

10 L1nrJulodlnium ,,,,,r.l1Muophorum 
l 9 l Lit.horHn l a Junuuucl!, 
J:IO ttolourogony6ul.:.)( c.llloinonl1 
161 Huiouroµonyl'Ulft>e \:Ayt.ot\t! ll!\tl 
')3 Mulourogony."1ul~ur. dnfl•lf1dl"oi. 

12'1 HoJouropony.;tlli\X dicrypt.a 
144 Helourouonyaul .;,)( pl l• 
l•1:i Muiouro~1qnyAul«x llPP• 
1[)9 Hulourouo"y"'ulax UPll• 
<1(~ Mallt.ou.1')h1u;> 1"l1..Hum fl!leutlor"ut:urvaiu"' 
20 MP. 1111Jr a nophorltJlul'll Ulplni\twn 

11r~ Moni.Hcot.lir1lum ?rov nl 4 11d1CUQ 
10 :\ M~lll out.lodlnlum julJ.,rlD 
113 Mutlnrongl a 11£1\ 
1\7 Hu1.hrron(Jl.\ .. ~G 

UI Mutlr.ron\;jl" • itnpl(JX pnr for0it& 
110 Mutlt?ronyl1ti tr.p. I\ 
1r.o Occltiucynt" acul1·f-'la. 
1~!5 Oc.;.l1111,.1o::yntf' bitliott 
12 2 Ocd a ucyntr. tJl,;ti.nc~.:s 

ll:.? O..:dttucyst;.,. nvltt.i l 
CIU Ocd1n1cy•l ft 'lPP· 

171 Oc-cl " u c y9tA thul lo\ 
{i.~S OdcmL ocht t i na OIHl l'Cul.'\tA 

110 OllnownhAl'fr'ltl loni A.lbnrtanu.e 
!i;5 OIJ.oonph111nl"ltJJ.um complnx 
ll ~l Oll~1ognl1.,l':'ritll\.111'1 pulcherrimull\ ct. 

I Opurculodlnlt1m r.nnt.roc;•rpum 
IG:l Ovoldlnlum t\ c11br:ouutti 
51 Pi1la r.ocy!l t. ot..1! nlum ,;sufttra.I lnu~ 
53 Po\lAltoprtl"ldlnlum 1>yropho rut11 

llll Parcot.linl. a curJJlOf>hOl"a 
£M Pat"notllnl" sp. C 

ljQ p,,rVCIC<lV.At.uu t;uhr.rogus 
21 PentAdlnlum 1;1tio:lnctu111 ur • nul • tu111 
():;i f>nrl•tl C? i Att.p hAl'l'r1llilUI\ npp, 
2 0 Ph t hAna p ol" l dlnlurn ffl.0 
11 Plltl1nno11nrldl.nlum 11Jqclrolo1•l\um 
2?. Ph t h a 11opnrltf ln £.um coniAtum 
12 Phthnnor>11rid.l.nlum r.chlru\\.um 
2:1 Phth•nonaridinlum ou~ln.:itum 
13 P h th.11nonerldtnlurn l nvtinw"ul1\ 
~I r>olyoph,,urld1urn wubtile 

1!16 r>ol yutuph.ane nhoruu n"Y Jc•n\. JI. 
I "ID Po l y•t.tt1th..,no1•lh>r'U,. •PP• 
ur~ Plttl"<ii•intr1111~1 1 a h•tl '''" 

l '- Ll (jcl"lnloc"""'" dl11tyoh1ft 
9 •1 61..~nof\i n•ph nc r •'l jilt' o'.Hlfl i Co'J 

13\ tir.ntu'11tlln1um .:-uculll for-mrt 
17,3 5r.nt.u~idJnlum uryLhror.omum 
J70 tiuntu"J1ldln!1Jm 1·loultll 
l':l7. fie-ntu~~tllnJu111 fin!•• 
bl tinlnl lud toe cornut;uv 
30 si1lnifndt.f!'n. cr.a.1udpr.Jli • 
~ ~iplnl furl tn11 p:imuJofurco. tus 
6 Suinl rnrit1t~ r-amomJu 

J'/2 Bt ,,.11lrnrH?l ytron rmh: Ji f forn1u 
1ft2 CTlillt11i'IJJ>h,'\nro"I lnnff e<: t.tt. 
11)& foihtl 1 l!lfJhcwr~ p;w111lnO!lol 
11rt 5u<si\dln!um tocn,dotrhm c. t. 
124 Syntoma\.ouh orll llEA 
1:19 r;ynlot1111 1. o phor ,"\ HEE 

7 Synlum.itoph~r.., " n\'.y1'4'il 
107 !.iy\\Lt<mnt.oplH..lrA Al"<tO ll'L i!I. 
1(10 !>yt1t.Otl\i\to1>l10 1"a fn r..:: l c ul lo""A 
2~ Gy'3\.f!tnolophor" pl AC.«Ci111Lh • 

t•lf> Uy!11:11 nHttophor.- l\PP• 
2•J Toc \.41t. od lnlu111 pull i \lllll ·•1 Thal "!.lVi pho n 1 p "t.ul '' 
60 Ti· 1 l,lOnopy11:lrll • ~1lru7 l 1 o\ 

l2j TulJ.:itubm· u l ln l1·rnoul 0trl ~ 
::;r, Tur-hlo11.phAfl' r• fl l or1.a 

H J?. V.-.l o:tn•i"l l.a •:ivtll .it. 
1na Vl\l on"t ., 1111 varr,,tc111.~-..-

:-M IJnt: .r. rt ll ~ ll A ill" t.l ~ ul•tA 
:.J~ Het.zq l inllA m•clutl fwldctnuie 
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APPENDIX A (cont'd} 

Alphabetical Listin_g of seecies Shown on Occurrence Chart: 

Index 
nutnber Ta>:on names 

50 
&7 
&8 
80 
21 
81 
75 

1 
39 

103 
56 
76 
rs 

143 
35 
71 
!58 

141 
46 
91 
82 
ta 
72 

123 
59 
36 
51 
24 
80 

106 
99 
47 
4.0 
25 
19 
28 
60 
29 
52 
69 
30 
!5"3 
.61 
8.3 

123 
1·33 
126 
134 
135 
t04 
·lc28 

89 
41 

ltB 
3J 
87 
62 

7 
92 
:;:2 
27 
2& 

2 
134 
37 
42 
93 

110 
140 
10_0 
63 

!3& 
124 

. ,~·-~-

Abiespollen1tes reticulatus 
Aeqµi tr i r~tdi tes subvEH"·ruco~u s 
Aequitriradites verr uc osus 
Alisporitas tfl~G 
A!isporites bilateYalis 
AlisporiteG qrandis 
Ali spar i tes tho::i.n f.E.;i. i 
Alnipolle11ites verus 
Araucariacitras australis 
Araucariacites punctatus 
Auritulinasporites deltafor mi s 
Bacu l atispori tes comaumensis 
Be.tulclCeQipol lt:.~ni l;e.s IJ etuloides 
Callial~sporitea crassiexinus 
Callial~sporites dampi eri 
Callialasporites i nfrapunctatus 
Calli al asp•:>r it es monoala.s porus 
Gallialasporites o brutus 
Calli a1 asp or i tes tr i l oba.tus 
Callialasporltes tri lob a tus cf. 
Ca.l l i al a -spor i te.s !;urbatus 
Caryapollenites si mp1cx 
Cadr i.pi t .es canac.Jensi s 
Ce r eln·opol l unites llEC 
Cerebropol l eni tc~s mac rover rLt•:osus 
Cerebropollenites meso~oicus 
Cicatrlcosisporites ltECG 
Cicatricosisporites ttEE 
Cicatricosisporites ttEP 
Cicatricosisporites ttEX 
Cictrtr-it::ol;iisporit es abacus 
C·icatricosisporites a.nnulatus 
Ci·:utr i c-osi 1ip •::> r i. -tes austral i ensi s 

-Ci C atr i cosi s porltas c.o.cononi ensi fi 
Cicatricosispor·ites dor oaensis 
C-icatric.osi'spori .tQs exilic1idr1s Sin9h 
Cic:atricosi spor 'ites magnus 
Ci c .i'·t r i cosi·spor i tes mohr i oi des 
Ci .cat..r i .c-osi spor i t -e5 µ otomacen!ii $ 

Ci Cilt .r i .cosi spor i tes purbecke11si s 
Cic atri..:osisp1'.)rites sp. indet. 
Ci <: .at·r i CO!:ji s por it es undat"us 
Concavi·ssi mi spot' i tes puncti.\-tun 
Cont .i :gn .i · $PC~Y;. t -e~ r.:ooksoniae 
C·:m t .i .gn i; spar- i t; es dor s·o~ .t Yi at u s 
Cont·l'·gn-i spot' i tes dorsos:t;r i at u s 
Cont•i gn.i spor i tas gl .ebul e ntus 
Cont.ign ispoYites major 
Contigni sporites tri l etus 
Coro.11 ina 0£V 
Corollina c •1 atani ansis 
Corollina ec hinat a 
Cor-oll i-na i tunensis 
Coroll i na mi)~ tonot ii 
Co.rol 1 i na tor=o-s-8 
Oorolli-n-a vignollgnsis 
eoronatispora valdwnsis 
Corylur. #LA 
Cos-tatoµeY f•:.irospl'.;w i t -e!i HEF 
Couperispor1tes compl~xus 
Cyatt1iLllte~ austral i s 
Cyi\thi di t .er. mi nor 
C.y ·.at-hidi te!i upp. 
Oe1 toi cJo.9 por a di l'ph·ana 
D~ltoidoopora ll ~ llli 

Den 5·oi s porite5 rnicY"or-unulatus 
0-i \°: tyophyl lid i tr~s harr i G.l i 
~ricipi- tes cornpactipo l lenia.tus 
Eucommiidi.tes min or 
Exes -ipoll e nites scabra-t·us 
E>xesipol leni t.:es tumulus 
Foram·inispOY""is juras~-ic.-:1. 
Foraminisporis p •:tu1:· i5p-inc.1su ~ 

··.•.:· ·-" .. · . 

Pollen and SEores 

f.4 
125 
90 

102 
111 

~·' 
127 
137 
32 

112 
144 
145 

0 
94 
G5 

3 
f,G 
70 
17 

•I 
~.~ 

38 
48 
55 

5 
•35 
05 
33 

6 
97 
74 

1:2t) 
!OB 
43 

101 
45 

'71 49 
l l 7 
96 
3•1 
44 
79 
16 

9 
73 
10 

116 
142 

11 
139 
121 
122 

I Z 
13 

H9 
138 
98 
Tl 
57 
20 
14 

130 
11~ 
109 
131 

'78 
1 14 
1 15 

B& 
107 
1:~2 
105 

Foveotril etes subtr i angulari s 
Gleic•1enildites senon1cus 
Impardec i~pora sp. A, Dorhofe.r l-'977 
Inaper l;uropol l E!rli t .e-;; HEA 
!nr3per tL1rc.ipoll -eni tes ~IEVL 

Is1:hyosp 1::il' i tes 0£C 
I sc hyospor i t ·es iUJ'IP l i r et l. c·osus , 
Klukisporit~s areolatus 
1'1ukiupor-i tes foveolat.u s 
t(lukisporites variegatus 
i (riH?U!H~ lisporit-es sµ_p .. 
l(ylindracysta spp. 
Laevi gatospor- i te.s ovatus 
Le iotriletes eqµi .exinus 
Lei otr ilet es mecltul f'eltlensis 
1,.yi..:OpQd i um ~;p 0::>ri .tes an not i O'i 1::ii·de.s 
Lyc:opr.xJi umspori te.s ilUs·tro-c l .avi t -i·di tes 
Monos ul cit-es s•: a l>r iJ_t .u!i 
Nyssapol leni tes )<ru.tz,schi i 
O!:imunda•: i d ·i tes cl ay.t -oni t es 
Osmundacidites w~il~ann{i 
Par-vis.accites amplus 
Parvisar.:cites rad·ia-tus 
Peri n•:>p1:il l eni te.6 el ab:d des 
Piceaepollenit~s spp. 
Pilosis~or-iteg crassaogularis 
Pilcsisporites ~ricus 
Pi l•::isi sp•'.)Y i. kes tr i-1::h•;;Jpaj:.Ji 11 c•sus 
Pinuspollenites spp. 
Pityosporites ttER 
Pityo!~porites dividuus 
Platy~a·: cus 1-apiens,i s 
PlatysaccuG megBSaccus 
Plicatelli> 11£AQ 
Plicatel lil #IZO 
Pl icatel 1<1 hilateralis 
P l icatella pn;.bl-e mi>.tic<1 
Podocarpi·dite1Ci c.qnadennis 
Podocarpidit-·es ep'i ·st·rAc"l.t-U? 
Podo.ca1~p-i cJi t:es 9Y·i:lnu--Losus 
Podocar-pi .cJi t~s p·otom·ilcens·i-s 
P•:>tlOt:\:!ir.µ-i.di tes t .ri c 1.:icc.a 
Pt:erocary11pol leni t ·_es ut~l -latus 

Quurcoid1te~ ULA 
RaU .culatisrw rHes llEA 
Rouseisporite9 ttLA 
Rubi nt?l l c1 major 
Sa~os~>oris variab-ilis 
Salaginellaites solagir\oides 
SphfH'ip·:d1enit·e11 psilatus 
sntu~ripollenit.es scabrata_s 
s ·t ap.l i n "i spOY i ~-es p aY vus 
Ster P.i sp·or i te.s ant i qu~spor i tes 
Ta~odi.acea(?pol teni tes h ·iatus 
Tod·i.spor it e ,; mi,\ Jo.r 
Tri .. -inuu1 ops·i s d,i s~ ·:d ,d a.1 i-s 
Tri 1 obosuor i t .e-s aequ i vP,r-rucat.us 
Tri lobospor i t- C?~ aor nqtus. 
Tri l obo.spor i tes gr anu-l i\lu:1 
Tr urlop.ol l i ,; llLA 
Tsuµaepol l eni tes i or.)icu'l us 
Tuberoni tr i I llt.i.s 11£1( 
Tubarositr·ileten grosse~ubercu l atllU 
Tuberositr ile.t ·eSi m-inuttH> 
Uvaespor-ites- ~llometid;u$· 
Uvae~por i t:es subpquat,or·i al is 
V;ir i r UQO~·i s por i t; as U£·f) 
Vari rugosl spor·{tcs U.£M 
Ve.r i ·r ugoui sp:o'r"-i t ·es pl ani rugutat L1 s 
Varlruw>si s porit"s sPP• 
Vast i s por i tes va.st~i few mis 
Vi t.1• el ,.por i t ·es pull i tlus 
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APPENDIX A {cont'd) 

_!\lphabetical Listing of Species Shown on Occurrence Chart: 

Jllgae and Foramfniferal liners 

I ndr~ :1; 

number Taxon names 

4 Cyclopsiella spp. 
3 foraminiferal liners 
2 Paralecaniella indentata 
1 Pediastrum boryanum 

Reworked Palynomorphs 

Inde7; 
numb en" 

10 
3 
2 
4 
1 
D 
7 

11 
·:.i 
f.:, 

5 

*Anulispora anulatus 
*~hatanqiel la spp. 
*~icatricos isporitee spp. 
*Cyclonephelium distinctum 
*Densosporites spp. 
*Gonyaulacysta jurassica 
*Isabelidi nium spp. 
*Lanter na bulgaria 
•Paraodinia ceratophora 
*Bpongodinium delitiense .. 
*Surculosphaeridium long1furcatum 

-;-, ... 

f 
\ 

J 

·:_ i.'·· 0' ";:~_ t~:.,.: 
.,. ·.>'.·" .;.-; 

;, 
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APPENDIX B 

Exam·ined_ Samples: Voyager J-18 

780.00 cuttings 2595 .. 00 cutti ngs 810.00 c uttings 2625.00 cutti ngs 840.00 cutti ngs 2655.00 cuttings 870.00 c 1.1ttings 2685.00 cutting s 
900.00 cuttings 2G95.00 cuttings 
930.00 c uttings 2715.00 cuttings 9r::,o. oo c uttings 2745.00 cuttings 
990.00 c uttings 2775.00 c uttings 
1020.00 •:uttings 2805.00 C\.Jttings 
1050.00 CL!ttin9s 2835.00 cuttings 
1080.00 cuttings 2865.00 cuttings 
11 10.00 cuttings 2925.00 cL1ttings 
1140.00 cuttings 2955.00 cuttings 
1170 . 00 cuttings 2985.00 cuttings 
1200.00 cuttings 3015.00 cuttings 
1230.00 cuttings 3045.00 cuttings 
1260.00 cuttings 3075.00 CL1ttings 
1290.00 cuttings 3105.00 cuttings 
1320 . 00 cu1;t i ngs ~:135 .. 00 cL11:t i ngs 
1350 .. 00 c:uttings 3165.00 cuttin\;IS 
1380.00 cuttings 3195.00 cL1ttings 
1410.00 cuttings 3225 .. 00 c ut tings 
1440.00 cuttings 3255 .. 00 cuttings 
1470.00 cuttings 3270.00 cuttings 
1500.00 <;:uttings 3380.00 cuttings 
1525.0Q CL1tt i ngs 3405.00 cuttings 
1555.00 cuttings 3435.00 cuttings 
1665.00 CL1tt;ings 3465.00 cuttings 
1695.00 cuttings 3495.00 cutti:ngs 
1725.00 cutti ngs 3525 .. 00 cuttings 
1755.00 cl1ttings 3570.00 cuttings 
1785.00 cuttings 3500.00 cuttings 
1825 . 00 cuttings 3630.00 c L1t tings 
1850.00 cuttings 3650.00 •:utting£', 
18130. 00 cuttings 3590.00 cuttings 
1905.00 cuttings 3720.00 cutti ngs 
1935.00 cuttings 3735.00 cutti ng s 
1965. 00 cuttings 
2010.00 cuttings 
2025.00 cuttings 
20~55 .. 00 cutti ng s 
2 0t15 .00 cuttings 
2115.00 cutti ng s 
21'!5. 00 cuttings 
2205.00 •:Litt i ngs 
2235.00 cutti ng s 
22f,5.00 cuttings 
2295.00 cu1:tings 
2335 .. 00 cuttings 
2355.00 c1.1ttings 
2385 .. 00 cuttings 
24 15.0(1 cuttings 
2445.00 cuttings 
2475.00 cutting5 
2505.01) cuttings 
2535.00. cut ti ng t; 
2555 .. 00 c1.1t tings 


