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925- 935m 

955-l055m 

1075-1145m 

1165-1205m 

1225-1235m 

1255-1295m 

1315-1950m 

1970-2140m 

2160-2.llOm 

2190-2385m 

2405-2880m 

2900-JOOOm 

3020-3630m 

BIOSTRATIGRAPHIC SUMMARY 

f.~laeoperidinium pyrophorum Zone (early Paleocene} 

_!)J no9,z::m!; il~~ cue 1 aense Zone (Maas t ri cht i an) 

_Odontochitina opercu·iata Zone (Campanian} 

0·1 iyosphaeridium pukherrimum Zone and 

SuEcu]osphaeridium longifurcatum Zone (Coniacian to 

Turonian) 

Kfokansium ~J.!eS Zone to l~culosphaeridium 

longifurcatum Zone (Cenomanian to Turonian) 

Chichaouadinium yestitu~ Zone (Al bi an) 

Subt il i sphaera per l uci da Zone (Apt i an) 

_Subtil isphaera ~rlucid<!_ Zone: Pilosisporites 

trichopapillosus Subzone (early Aptian) 

Subtilisphaera ~lucida Zone: 0'..~1onephe1ium 

attadalicum Subzone (early Aptian) 

Aptea anaphrissa Zone (Barremian) 

~tenidod inium elegantulum Zone (Hauter·ivian) 

Phoberocysta neocomica Zone (Berriasian to 

Valanginian) 

( 
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3650-3990m Ctenidodinium pa.nneum Zone {Portlandian ) 

4010-4110m Hystrichogonyau1ax cladophora Zone {Kimmeridgian) 

4J.30-4625m A.dnatosphaeridium caulleryi Zone (Callovian to 

Oxfordian) 

4645-5115111 Ctenidodinium -~ellwoodi t Zone (Bathonian to early 

Cal1ovian) 

5135-5260m Ctenidodinium se11woodii Zone: Nu11J11us llEZ Subzone 

5275-5735m 

(Ba,jocian) 

Dapcodinium semitabulatum Zone (Toarcian to 

Aalenian) 

•{ 
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SELECTED PALXNOMORPHS 

Listings show highest occ urrences unless otherwise specified. 

( + ) indicates marker species. 

~..J..2!:rl.;_Pslaeo12erid.in.ium gyrophor:um Zo.n.~early Pale9cene l 

Comm_i;_n_t: Common c aved Eocene. 

925-·935m A;r:eol i gera sP'-non~ns is ( Caved) 
Ceratiopsis i;wnnucea 
Ceratiopsis_ 2.Q_eciosa speciosa 
CorQ_osghaer_id i um canthare 11 um (Caved) 
Cordosphaeridium divergens (Caved) 
Cordosph9er id i. um fun i£Q.latum (Caved) 
Cribroperigin..L~m gj_~~~~~~ (Caved) 
Deflandrea phosphoritica (Cave d) 
Q_l.9..Q.h.,Yrocyst:a exuberans 

I~§1b~lidiniurn cretacegm (Quest ionably present) 
Palaeocystodinium gabonense 
Phelodinium t ri cuspe (+) 

955--1055m: Dino gymn ium euclaense Zone (Ma astrichtian) 

955-965m 

985-995m 

Cyclonephelium br evisp inum (+) 
Isabelidinium cooksoniae (+) 
Jsabelidinium cretaceum (+) 
Pa laeoper id ini um Q.Y_ro12horl!fil (Abundant) 

Jsabelidini.um ).?eH aste nse (+) (Common) 
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1015 - 1025m 

1045-1055m 

fl:t.Pn 1 c bos pha er J di um :Dill i fer qrn 
Oligosphaeridium complex 

~minor 

1075-1145m: Odontochitina OJif'<lilJlata Zo~J&mganlan l 

Commen~: Coniacian if C. oceanica identification is correct. 

1075-1085m 

1135-114 5m 

Ceratiop§.Ll_ diepel ii. (Caved) 
Coronifera oceanlca (Questionably present ) 
Hystrichosphaeridium bowerbankii 
Qdontochitina costata (+) 
S ili.cisphaera fern (+) 

Chata ngiella tripartita ( +) 
Exochosphaer idium bifidum 
Isabelidinium biaperturum 

1165-12 05m: Pervos12ha~idi.um trunc~rum Zone CSsrntonianl 

1165-1175m Camarozonosporites insignis 
Cribroperidinium wetzelii 
Palynodinium 9'.J&_).lator 
Surculosphaerid i um longifurcatum (+) 

Triblas~ utinensis 

l 
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1195-1205m Pterodin.ium cingulatl.12. (+) 

1225-1235m: o. pulcherrimum Zone and s. longifurcatum Zone 
Coniacian and Turonianl 

Comment: Possible condensed sequence at 1225-1235m. 

1225-1235m Abies12ollenite!i_ microreticulatus 
Caddasphaera )1al og 
k.Ycl onei;ihe l.i um vannoP.horum ( +) 

Hystrichodinium pulchrum 
Odontochitina QJ?erculata 
Olj___gQ;>phaer id i um gu lcherr imum ( +) 

Plicatella bifurcata ( ?Reworked) 
Senoniasphaera rotundata (+) 

1255-1295m: Ki.okansium g oly:pes Zone to Surculosphaerigium 
longifurcatum Zone (Ce nomanian tq Turonian} 

Comment: Mixture of Cenoman ian and Turonian forms. 

1255-1265m 

1285-1295m 

Apteodinium qrande 
Gedripites canadensis 
Cerebropollenites #EC (+) 
Cyclonephe lium vannophorum 
Oligosphaeridium totum minor (? Reworked ) 
Parvisaccites hortenensis ( ?Reworked) 
Podocarpidites potomacensis 
Stiphrosphaeridium anthophorum 

Aeguitrt~2_9ites ppinulosus 
Choanopollis #EA ( +) 
Cicatricosisporites BEAM 

'_ :• ·- ,-· 

l 
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Cupuliferopollenit e s psilatus 
I_sabelidinlum magnum. 
Kleithriasphaer idium loffrens e 
Pl icate l la tr i.coxni tata 
Rouseis 12 orites radiatus 
Surcu los:pha_er ig ium 1-Qngj__f u~atum ( +) 

(Abundant) 

J_3J 5-195Qm: Chichaoyaginium vestitum Zo ne (Albia.n.l 

1315-·1325m 

13 4 5--13 5 Sm 

1375-1385m 

Ajatipollis sp. A 
Cbicbaouadinium #EB (+) 
Chichaouadlnium ~J;j.tJ!ffi (+) 

Ol igosphaeridium :totum totum ( +) 

Senoniasphaera micro r eticulata (+) 

Balme isDQ ;r ite ;;; h.Ql, odi ctvu~ 

Bireti§J.LQrit.es potoniae 
~J..catr icos is_QQ_r i tes #EAI 

(Ques tionably present) 
Cle i.stosp ha Q_r id i. um hug9on iot ii 
Epelidosphaeridia §JLU:losa 
Kiokansium polypes (Common) 
L_Lliacidites ~Hviduui;; 

fill~A. QQJ_y_mo .LQ..hQ_ ( + ) 
Cicatricosisporites apicanalis 
.c.1_catricosis12or ites potomacensis 
Epe_lj_Q..Qsphaer id ia ;:>pinosa (Common) 
Floreotini<'l resex 
Luxadinium primulum (+) 
Lux9dinium propatu)um 
Surculosphaer idium longifurcatum (Abundant ) 

/ 
l 
' 
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1405-1415m Astrocysta cretacea (+) (Common ) 
Corollina toros_g_ (+) 
Cycloneghelium eiser)ackii (+) 

Ephedripites sulcatus 
foveotr il_etes subt:r: iangu1ar i::'.1. 

Isch~QJiQorites disjunctus (+) 
01 igospha<1r id i urn toj:um tot um (Common) 
Retitricolpites vulgaris (+) 
Rousejspor i tes ret i culatus 

Comffient;_: Probable middle Albian at 1435m . 

1435-·1445m 

1465-1475m 

1495- 1505m 

1525-1535m 

Ar atr i S_Q_Q...:L.i. tes oce l la tus 
~2t~..QQ.QJ1112. asteroides (+) 
~upulife r.QQQ llenites minutus (+) 

Kiokansium williamsii 
Nyktericysta ~rachnion 
Penetetrapites mollis (+) 

Ste llatoi;;iQD i §... barghoorn i ( +) 

Subtilisphaera pirnaensis (kalyptra) 
(Questionably present) 

Ci..£at~icosisporites #EAI 
Clavaticollenites hughesii 
Clavatipollenites rotundus 

(Questionab ly present) 
~ t E~ n i cl o_d i n i um llE S 
L,ycopod i umspor i tes. marg i natus 
j:r.l.lobosporites h.gmilis (+) 

Rugubivesiculites ~inimus 

fil?_teod in i um g_ranu latum 
f;icatrJs;osi!'!.QOrites gelicatus 

·t 
l 
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Cr i brom_.id in i um episomum ( +) 

~uderongj_g_ ~mmetrica 

01 igosphaer id i um ,t_gtum tot um 
Stighrosphaeridium #EA 

Comment : Possible ea r ly Albian at 1555m as inciated by ?Parvi­
s accites amplus. 

1555-1565m 

1585-1595m 

l615-1625m 

1645-1655m 

l675-1685m 

bratrisporites #ES (spinate) 
Balmula :t.ripe nta 
Eucommiidites minor (+) 
Parvisaccites ampJ.us (+) 

(Questionably present) 

Parvisaccites amplus (Questionably present ) 
Psil a tricQJ.Qjt~ parvus 

Neoraistrickia truncata 
tl..Qdo~i.fil;Lorites stellantis 
Plicatella bilatera l is 

Gleicheniidites distalgranulatus 

Chichaouadi.n.Lum ~ldsii ( + ) 

Cicatricosisporite~ ~ubrotundus ( +) 
Exesipoll_s:ni t~2. tumulus 
Nodosisporites costatus ( + ) 
Ph..Y.llocladites inchoatus 
Ph_y_llocladi te2 rugulatus 
Plicatel\a iansonius 
Plicatella po t omacensis 

~: Early Albian at 1 7 00m as indicated by P. amplus and 
Cribroperidinium #EX. 

·( 

I 
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1700-l'llOm 

1730-1740m 

1760-1770m 

1790-1800m 

1820-1830m 

1850-1860m 

18·80-1890m 

Cr ibroperidinium »EX 
Ischyo~porites estherae 
Oligosphaeridium .totum totum (Abundan t ) 
Parvjsaccites amplt;is. 
Pol ye i ngu lat i spor i tes t't_i.angu la_.r;.lE_ 

Cicatricosisporites mohrioiges 
.Distal tr iangqJ_ispor i tes irregular i~'L 
florentini~ ~ooksont~ 

Ornamentifera echinata 

Cereb];'__Q_Qol leni tes mesozoicus 
Clav~t ipol 1.s;..n i te$_ rotundu~. 
Crybelospor i tes Qilllnuceuq_ 
Ischyosporites amoholkus 

Callialasporites trilobatus 
(Questionably present) 

Cicatricosisporites australiensi~ 
Liliacidites peroreti~ulatus 
Parvisaccite~ radiatus 
Pos:Jocarpid i tes granulosus_ 
Pseudoceratium pelliferum 

(Questionabl y present ) 

!? l~J.:e ll_g_ Qr oblema ti. ca 
Triretilobata marylandensis 

Plicatella erdtmanni 
Plicatella pseudomacrorhyza 
Rouselspor_ites euskirc:hensoides 

Chichaouq_Q_inium ve9titum ( Common) 
Cicatricosisporites IEA 
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1 910-1920m 

Oligosphaeridlum ~sterigerum (+) 

O 119.QliQh a e r i d .i mn. f.~Qe s .t.rillJlm ( + ) 
Q1l_g_o sri haer. i.d iJllD. vas i fo_rwe 
Ovo.idinium 2cabrosum (+) 
TriJ~Qbosporites ~eylandii (? Reworked} 

Ch i.chaoL1ad_i n i urn_ tlErninut u rn 

CJ..Q.va t i.Q.Qll~J} i te s min 11 t us 
Ste1latQQQ.UL2 llEA ( +) 

.l..970-·2l40m: 'subtilisphaer.a gerlucida zone ( Aptian)_ 

1970-1980m 

2000-2010m 

2030-2040m 

2070-2080m 

2100--2110m 

2130 -2 140m 

Ol .igosphaer id i um g_J.y iduum ( +) 

Podocarpidites fil2istriatus 
Subtilisphae_@ Qerlucida (+) 

Subtilisphaera_ p_irnaensis (kalyp tra ) (+) 

Tricol__QQ_QQ....llenites micromunus 

Sestrospor i tes pse udoalveolatus_ 
Subt i li sp[)ae_ra #EA 

Cyclonephelium attadalicum 
(Questionably present ) 

Densoi§porites microrugulatus 
01.igosphaeridium perforatum colum 

T.I.ilobosporites humi lis cf. 

Parvisaccites amplus (Common) 

l 
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B ubt i l i. s PQ.£~.S!- .ter rQ1a (Questionably present) 

lli.0-21 7.QJ.n_;__Subt i 1 isphaera per luc ida Zone: Pi los ispor i tes 
.trichopapiU_Q.sus S_l.J_bz™___Ll:c,p; ly Aptian } 

2160-217 0m El l o ~3..LlulQT i .t. e ~- cr 21.i2dil.Ll.gJlklli. ( + ) 
8;Longodiniurn. sp. indet. 

ll90-2~: Subti.lisQhaera per,)ucida Zone: Cyclon~pheU.um 
at:tadalicum Subzone ( ea rly Aptian ) 

Comment: S . terrula may indicate an older Barremian age. 

2190-2200m 

2220--2230m 

~yclonephelium attadalicur.1 cf. ( +) 

Sub ti. l i s p h_S!g_r a .t~ r r u 1 g_ ( + ) 

!;;_yclon_ephelium attad.S!.licurn (+) (Rare ) 

Comme nt: Po s sible Barremian at 2250m as indicated by corroded 
?P.pel li feru m. 

2250 -22 60m 

2305-2315m 

2375-2385m 

CicatriG_osisporites_ angic_analis (?Reworked) 

Densoi.sporites triradiatu~ 

Pseudoc~rqtium gglJif.._eru~ 

(Q uestionably present) 

Muderongia ~i mgJ.ex 

p_g_lY.§ t e R11£11.Q.Q ho r us_ .sch ind e wo 1 f i i 

./ 
I 
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2405--2t\15m 

2435-2445m 

2465-2475m 

2495-2505m 

2525-2535m 

2555-2565m 

2585-2595m 

2615-2625m 

~_g_r_npen jB_ llEA 

Pss;JJ.!}oceratium pelliferum 

CaJ.lialasQ.Qrites dampier i 

5_ystema tophg_ra t ur on ica_ 

'.f_g_e n i_QQ]l..O r_g_ ff EA 

~a lJ ialca.§por iJ;_f,!-9_ mo n oalasporus 

Ca 11 i a l.as_pg..r it,~ tr i loba_tu_2. 

Cometo0inium NEA 
TJ_l_c;;:J:LQdJ n i um s p e e tone ru;:;e 

Aefll!J tr LL.ad i tes 900 is i m.illi 
Agtea ana_Qhris_g ( +) 

Ca 11ia121ULQr i tes t u r batus 

Ci __ catr_l_Q.QP ispor i tes UEAL 

Qyci_9nepheli um attad a~ic,;:um ( Common) 
Q.lig_gsphaeridi um UIBCr o t ubu lurn ( + ) 

DaQsi li d i.ni. um c h em 

Impardecispora apigra nu los~ 
Ol i g..<;:lsphaer id i um QOr os u m 
.s_p i n i f e r i t e s Q e n ta t u s_ 

trnfilronq ia_ irq_Qar i l is (Q ues tiona bl y present) 

Muderongia ;;implex_ IILU:i~rforat..£l_ (Common) 

( 

I 
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2645--2655m 

2710-2720m 

2750-2760m 

2780·-2790m 

2840 - 2850rn 

2870-2880m 

Plicatella lfEP 

Aeguitriradites verrQCQ.fillli. 
Cicatricosj2porites sternu~ 

Mud~r_QJl9ia_ ;?j_rn.ulex (Abundant) 
Q_~cisucysta distincta ( Que stionab ly present) 

ca l ],_ia la.~12 9r i t~ . .5.. segmentatus_ 
Pareod in ia cera_t_ophor..Q.. 
Tri re tj 1 oba t.SL g_ipotJ;..Y§.. 

r,hasmatospor i tes maj..Q_L 

CicatricosJ.sporite~; exiJioid~B.. Dorh. ~.11. 
podocarJli.Qites tricocca 

2900-3000rn: Cten1dodinium elegantulum Zone (Hauterivian) 

2900-29l 0m 

2930 -· 2940m 

~lisporites thomasil (?Reworked) 
Muderongia staurota (+) 
Pseudoceratium g_ru;;ht.li (+) 

Ce:t;_f.bropollen i tes macroverrucosus 
(Questionably present) 

Muderongia tetracantha 
Pseudoceratium gochtii (Common) 
RuguQi ves icul i te s. »EA 

i-· 

: .. 
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Comment: Possible Valanginian at 2960m as ind i cated by c. 
macroverr . and c.globosus 

2960--2970m 

2990-3000rn 

Cere bro po llenites macroverrucosus (+) 

Cicatricosi soorites #EAP 
Cicatri c osi sporites globosus (+) 

Endocerat i um dettrnanniae 
Muderongia mcWh aei (Questionably present) 
s u r cu 1 o s p ha e r i d i um s p . I I i 

CassiculosQhaeridia magna 
Occisucysta distin.Qi_Q_ (+ ) 

Occisucysta sp. indet. ( +) (Present) 
Oligosphaerid ium albertense 
Oligosphaeridium 1na crot11bulum (Commo n) 

2Q2.Q_-363Qm: Phoberocysta ~ornica ..2&IH.~ { Berr las ign_J:.Q. 

Va li;rng in i an L 

3020-3030m 

3050-3060m 

3080 -J 090rn 

Achornosphaera neptunii. (+) 

Mineriscorite~ #EA 
01igo§Jlhaeridiurn djenn 
Oligosphaeridium he ilongjianense 
Oli g osphaeridium perforatum (+) 
St iphrosphaeridium ~rbust~l.Lm (+) 
st i ph r osp_haer id i um. d ictyophorum ( +) 

Ara 1=1.~ar iac i t e s punctatus 
Ol igosphaer id i um ws;,.ulum 
Phober ocysta n e ocomica fruciformi s (+) 

Ali. s Q_QI .i te s th omas_i i 
Couperisporites complexu~ 
Di rill.,9d:lnium cerviculum. 
pruggidiniurn sp. indet. 

f 
( 
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3110-3120m 

I mJ;@rd.ec i spora ivan_g_~ (Questionably present ) 
Klej.thriasphaericlium ltEA 

Comme nt: Probabl e Ber r iasian at 3140m as indicated by Lanterna 
bulgarica . 

31 4 0-3150m 

3170-3180m 

3200-3210m 

3220-3230m 

3290-JJOOm 

La_nt.f!rna )2ylg_gxic_g_ ( +) 

Pilosisgorites ericus ( +) 

Podocarpidites herbtsii 

Gonyaulacysta diutina 
!:!_ystrlchodi.n~um lil_nceatum 

(Questionably present) 

Aeguit r iradite~ subverrucosus 
Bree doxiell a #EB 
Corolli.na vignollensis 
~ribroperidinium granuligerum 
Lanterna sportul~ 
Lepto(Jiniufll ~forans (Questionably present) 
ttuderon<J..iii sp. A (Questionably present) 
Occisucysta evittii 
Oligospha~ridium diluculum 
Striat e 1la_ llEF 

Contlgnisporites cooksoniae 
Kleithriasphaeridium rorrugatum 
Pityosporites #EA 

Cedripi.tes llEA 
Cri.broperidinium sepimentum 
Cymoso s phaeridium validum 

l 
I 
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Imbatodiniurn p_QJitUm 
Pseudoceratium pelliferum (Common) 

3320-3330m Concavissimisporites #EL 

Comment: Possible Portlandian at 3350m as indicated by c. 
globatum and P.dividuus. 

3350-3360rn 

3380 - 3390m 

3410-3420m 

3440-3450m 

3470-3480m 

3500-3510m 

Ci ca tr icos i sp_or i tes r et ic i ca tr i cos us 
Cribr~ridinium globatum (+) 
Hystrichodinium lanceatum 
Imbatodiniurn micropodum 
Mugerongia sp. A (+j 

Pityosporites ~ividuus (+) 
'I'uberosi.triletes moutuosus 

Cicatricosispohi.t_es purbeckensis 
(Questionably present) 

Couperi.sporites .!!Lajo...r_ 

Call_ialasporites infrapunctatus 
Cantulodinium §12eciosum (+) 
Endoscrinium pharo 
Millioudodiniurn j_g_baris (Questionably present) 
Sentusidinium ~Qcul liforme ( + ) 

Aeg:yitrlradites ~atus 
Cicatr 'icos is.Q.Q__:r i tes grabowens is 
Cicatricosisporites gndatus 

R.Q..t.Ye r rus i;>or it es_ Q.b.2 cur 1J.aes1Jt.;itus 
Sentusidinium filiatum 

f 
' 

, 
;;/, 
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35 30-·3540m Hystr i c llQ..g_onyaulax cladophora (?Reworked) 

Comment: Probable Portl a ndian at 3560m as indicated by M. 
de flandre i. 

356 0 -3570m 

35 90 -3 600m 

3620-3630m 

Aegu i tr i rad.i t e;i c ooksonae_ 
lirn.Qh-9r u la me ta e l l_i pt i ca ( t) (Common) 
lrr_oo.mea si.ffiI2lex 
Pingodinium jurasstcum 
Mei ou r_Q_g ony._9lulax def land re i ( +) 

Oligospha eri dium sp. I, Davey 1982 (Common) 
Pityosporites dividuus (Common) 
Systematophora ova~.£ 

Trilobosporites aequiverrucatus 

b_ymososphaer id i um_ ltEA 
Subtilisphaera paeminosa 

(Questionably present ) 

Vari rugos is_Q_or i tes gr a n ituberosus 

3650-3990m: Ctenidodin_ium panneum Zone (Portlandi an ) 

3650-3660m 

3680 -369 0m 

Cantulodinium #LA 
Exes ipollenites scabratus 
Lanterna saturnalis 
Leptodinium m~mmiliferum (+) 
Polystephanophorus sarjeantii 

Ctenidodinium culmulum (+) 
(Questionably prese n t ) 

/ 
t 
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3710-3720m 

3740-3750m 

3770-3780m 

3800-3810m 

3860-3870m 

3890- 39 00m 

3950-3960m 

Concav~ssimisporites robustus 

AlisQ...Q..rites t!EG (+ ) 

CallialasI2QrJt~s gilobatus cf. ( +) 
Cicatricosisporites magnus 
ct,':'!nidodinium 12.9.D_neu.m ( + ) 

Trilobosporites aornatu.§. 

M2culatisporites dangardtensis 
Scortea tecta 

Ctenidodinium culmulum 

Chorate dinoflagellate #EA 
Clcatricosl_sporites abacus 

Cribroperidinium ehrenbergii 
Tuberositriletes major 

G_omrnent.: Probable Kimrneridgian at 3980m as indicated by C. 
chateaunovii. 

3980-3990rn ~dnatosphaeridium caulleI.Yl. 
(Questionably p.resent) 

Corollina chateaunovii (+) 

( 
I 
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4010 ·-4110m: 1-!ystrichogonyaulax cladophora Zone ( Kimmeriq_gjan l 

4010-4020m 

4040-4050m 

4070-4080m 

4100-4110m 

Cantulodinium #EA (+) 
Lep!;_9d i_n i um acer as ( +) 

Seno.Il iasQhaera j urass ic<J.. ( + ) 

Saxosgoris #EB 

Breedoxiella #EA 
~todinium hyalodermopsis 
Ma£JJ_J_atisporites g_ranulatus 
Mendicodini um groen l andicum 

Pilosisoorite~ sp. A (Questionably present) 

4130-4 6 2 5m: Adnatosphaer id i um ca u lleryi Zone ( CaJ. lov iaJL.t.Q. 
Oxfordianl 

4130-411\0m 

4160 - 4170m 

4190-4200rn 

4250-4260m 

Ac1n9tosphaer id i. um cauller_yi ( + l 
Hystr ichogonyaulax #EA (Questionably present) 
Hystrichogonyau la x cladophura 
ktULtodinium aceras (+) (Common) 
Occisucysta aculeata (Questionably present ) 
Varirugosisporites #EO 

Senon iasphae ra jurassica (Common ) 

Nummus IEX (Questionably present) 

Clavitriletes spp. 

f 
/ 
' 
i 

~ .. 
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4280-4290m 

4310·-4320m 

4340-4350m 

4370·-438 0m 

4400-441 0m 

4460-4470m 

Cometodinium HEB 
Ctenidodinium chondrum (Questionably present ) 
~scharisphaeridia rudis (Common) 
Pilosisoorites sp. A 
S_ystematophor~ areolata 

Polystfil?hqnophorus orbiferus (+) 
saxosporis variablli~ 

Klukisporites variegatus 
Occisucysta aculeata 

Systematophora fasciculigera 

li:fstr i.chogonyaulax llEA (Questionably present) 
Lanterna spp. (Common) 
Leptod i.ni um §;!.cera~ (Common) 

Ctenidodinium chondrum 

Comment: Possible early Callovian at 4490m indicated by ?C. 
sellwoodii. 

4490-4500m 

4555-4565m 

Adnatosphaeridium caulleryi (Common) 
~tenidodinium sellwoodii (?Reworked) 
Systematophora #EE 

Callia lasporit es obrutus 
Ctenidodinium pachydermum 
Lepto_gj_n i. um a ma bi le 
£lo lystephanophorus orb i f_erus ( +) (Common) 

v 
I 

l 
j 

;. 
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4585-4595m 

Sentusidinium erythrocoJ!Lurn 

Atopodinium prostratum (Questionably p~e sent) 
Qjacan~hum filapicatum (Questionably present) 

Epiplosphaera reticulospinosa 

Hystrichogonyaulax #EA 

4645-5115m; Ctenldod inl. qm se l:J~Qne (Bathonist..n to early 
Ca 11 ov ijillj_ 

4645-4655m 

4675-4685m 

4795-4805m 

~knj d od in i um s e ll.w_Q_Q_d ii 

Vastisporite s vastiformis 

Senoniasphaera jurassica (Abundant) 

$ystematophora lfEB 
Tuberositriletes g_rossetuberculatus 

Varirugosisporites IEB 

Comment: Below 4825m cavings, additives and corrosion inhibit 

precise age determination 

Comment_: Probable Bat honian as indicated by Diacanthum f ilapi­
catum at 4885m. 

4885-4895m 

4955-4965m 

5015-5025m 

Diacanthum filapicatum 

Ctenidodinium rotundum 

Limbodinium asJ2iatum 
Senoniasphaera jJJr.:tssica (Common) 

.Qystematophora. #EF 

·{ 

I 
i 
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5105-5115m Brad l e ye l la sp. i ndet. (Quest ionably present ) 

5135-5260m: Ct§:nidodinium sellwoodii Zone: Nummus #EZ Subzone 

.Lllai.Q£.l an)_ 

5135-5145m 

5165-5175m 

5250-5260m 

Bradl~ytlJa sp. indet. (Questionably present) 
papcodinium semitabulatum 

(Questiona b ly present) 
Nummus_ JIEZ ( +) 

Escharisphaeridia n1diEL (C ommon) 

Va~dinium spp. (Questionably present) 

5275-5735m: Da_pcodinium semitabul a tum Zone ('roa rcian tQ. 
Aalenian) 

5275-5285m 

5365-5375m 

5640-5650m 

Qapcodinium semitabu latum (+) 

PaJlQ.odinium holota bu1a tum (+) 
Noricysta ifEA (+) (Questionably present) 

Bra.Qlg__yella sp. indet. 
Ctenidodinium.sp. indet. 
Dapcodinium sem itabulatum (Common) 
Diacanthum sp. indet. 
Moesidinium raileanui 

I 
( 
I 
l 
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(.: orr.m~nt: ;.>ossible .S inernurian at 5700m as indi.cated by ?Dapcod ­

inium p r .iscum. 

5700-5710m R.£.QC@_iILi um pr i scurn ( +) (Quest i onabJ.y present) 

5 7 2 5- ~; 7 3 Sm ~JJ.m. r",.Q.2.lltllm ( + l 
Qar;l£Od i nj IJ.ffi 2.£!.lflj._ta.bulatum (Common) 

·I 
I 

( 

t°'· 
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APPENDIX A 
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APPENDIX A (Cont'd) 

Alphabetical List ing of Species Shown on Occurrence Chart: 
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APPENDIX A (cont'd) 

Ale_habet:ical Listing of Species Sho~m on Occurrence Chart: 
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(:.O:•r .:-:.] .I. l. n •. ~ vi ~1n•.::•J] €.'£ 1 ~.il ~ -i 

C·:· .. r·:_• n.::ll: l. ~;iJ':•t"i.\ val cjnn c~;i s 
(.('J!::i I;,')-{: ()flt' \- f •:yl" '· • ~!1p •:-t1'" i i; (~~-~1 r:,pfl ~ 
1.: 1.-.upcr 1 c.p c•r' j tc..1 ~i ·~:·: • mµ l f!":t:u •..:; 
C• .. •l1p1.-:."r t -::-,p.~ ·1- 1 1·. c~,, maJ•: •Y" 
CrylJ-t:'J (.'.t=Jp•:,ri (;1~ :.; pannu•: ,~u ~:~ 

C: u.p ul i fL-:: 1·· ·-·P t:.Jl.lcni t a'.l-; fflinu'l.u c. 
( upul i f f:' "( OI .\, ·,! J •.:rlJ. l.E· ~.; p ~;J. J •.lt t.t ~l 

C)' ~ tt1i ci1Lr~s i\ IJ St t·ali s 
1: , · ,1t h ld 1 l:f.2 ~::> H\J f")1_ o1 · 

Cyc atk•P i t e~; c i:tx pc.·n ·t; i E"! I") 

Cy•: ad ·:•p l t t~s. n i I; .t du~.:. 

f)Plto1dosp ~r 0 l1nll11 
o(,?!1 !":~(.• J. c;pi::.-1- J. 1; \~1 •:_'; ill j_ ,_: r 1, •Y U(J u J. .-.\ Lu :-~:; 

Df~ns1:.1 ._; p..:• I'" t t c--:~::, ~ .. p . i nd(:!t .• 
Di.~n~; ·.:· i .:;p • . .:.r· it C!~) I; r i ·r dd i .:\ t 1.1:; 

D(~ns0sp•:. r · i t e0 s pµ . 
U1 s.tdli; 1·) ,·::t n gul.i ~..:.p c·Y i ti:~-:-. 11 · rcq.ulai· i~; 

[1.1h • .. uJr j pt l. i.::s !:. p ~ i nrJr~t _ 

Epi1L~dr" J.f.J1 t:e ~:.; ~.;ul 1.:al;us 

Cu. _o mrni : c.lites minc1r 
1 ::·~.c1 ~:;i p• :..l lc'r\1 tL'·~; -::;c.::.\IJ1~at u <...> 

( ~ ·,, E1 -:"", l p.-.• 11 t:.•n i L (!•·; t: umul uc; 

-{ 
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APPENDIX A (cont'd) 

Al ph~beti <:_al Li st i n9 of Sped es Sho~m on Occurrence Chart: 

Pollen and Spores 

I nt.!t1' 
rllil!llJOY 

I. ~j(. 
::r.n 
I ·::·o 
nu 
.. 1:: 
'17 
ci:; 

1 [ :r. 
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1::: J 

L:.: 
tC ·) 

·"J :: 
·:J~J 
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l (H 

~.i4 

l '.!7 
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~.: i 1. I 
l ::~. ~ 

I . :·I 
tH 

I J"J 
70 

to::; 
1.·:.; 

(..1_1 

L· 
·,.i:; 

·l':i 

} ' · ·1\ll•• .•: •JJ• _•f ' i. 1 .. 1· f11y1 .. •l~t·~I. I • . ttl ..1L1.1. 

f",· ,v1•• .•tr · 1l 1:; l.c:o•.;, ·: .u1Jl.1' 1L.1Jl(Jl\l.11'I'• 

C1lc:.•1•..: h1 -::n1 i.d.t LL"1 d i 'j!, dl t/1 . 1n1tJ ,1!,11· •• 

1,] 1'1··: l1r•n111!l Lc•r., -- ~1. • r1· ·1 r11 •. u·.-. 

! fli/J,l(•!c~, ! •, 11 .: ·1·.1 . 1111111· ... \1 1ul, •' , , 1. 

!11 1 ~1~ 111!t: •. 1'. •j. r••I ,:1 dfl l 'v'L'l'l"tt1., 1f.,1 

T inpdr·dr~ .: 1. '3 j)• )\' d l VrJ.n•: •r • 

ithilt~l d · ~ · - I t"j j.11 . •f f \ c,p. tn d1·•!:. 
Tmp.\(fl •·'• 1 ·..> n• .•r°• ' -::1p! ·~ n tJ11J,1 

L·.,1 . !1·/·-· ~ P ' 1( 1 l.1 -~: . L.\flp_.1 ·"_1l I u• ... 
l :i1.: :1y1.:i ~·-iP•.:i1·: l; c.": dt : .j•1n 1 . l11 ~ . 
f~,1".: ll)l•:O,. .; P(•I- I ti.·<:"", f.>•,l.1 11 .> l··.:u:• 

1·· 11d J.··~P0 1,. l f:t·~S f.::•V1 1•_:0l.1 l; u · i 

1 . Jul.. 1 ~~.rJ•11·1 Le~:-.. p !..:;L·ud · ·1 .. i: ··t1·. 1·l . •L11 · 

l l ttl . 1 ~'I''•( I L t~ ··; ~1 ._\i ' J l'IJ,.\L11 · , 

t . l' ,11 : u.~ ,1.•J 1 ~ >\ J• rl I. f. 1_•: , Ill (' 

}:.Y ~'\l?U'') f •l i -::,p 1_)t'" L l;c"·i l J rh ." \' l 

j · · 1· ,- 1(' ' .{'.:";l:.~ I J ~--·r1.-:·1 r 1 l,1•"·· 1·c1 •_,·,1 nr; 1 •1 1 

l . c..\t .IV} 1:·1.11·,·.:·· ·,p· ··i· i tc?'~ •1V,) l: 1.1:·, 

1 .. • Jl' t •:C•ldl l.L"h l/ld!Jlll• • 

1.C' l•_•t r" i l\;'t•.:':.1 1•qut1~ ·.;1 nu :i 

Lui ,_-_. t ·.- i l 1_..i, P '.1 HHS' •: ~ l c·1 ·d.1ur" 1:H~n· _, ! 

Ll''I ( ·· tr· 1 l r~tr~· .. .:.;pp . 
Lt J 1 ,.-1.::itJ1. Le '...·, d1 vicluu~.:; 
L.l 1 1. ·,cicJil;r",, ~·; pF~.,-..::irul:i.1:: ul .:tl,u .:-:, 

l_t lJ,.:1i:id1 l.c• :;:1 ~;, _,. ir·1c.J1:•t:. 
Ly.: <•p •::Od 1 um ~_; p.:•r 1 t e ~-; ,-, 1y ., I; Y ('.> •.: 1 ._) v j t- t d i L 0 ! :; 

L:1 ·.: • .. •Jl• .. •d i. uw=-.P•' 1l,. it P~· ,- 1, .. 0: ,- .. 1 um c•1--1u!:; 
l_y .-: ' ·'! \• .u I 1 um •::;p cw· i 1, c: :, flldi'" 1;:1 J. nt., I; l t •; 

~; :~ ~:\ 1 :~~~' :_ ~;~ :~: ~~7
1

~ t\ ~~ f:! r~l1 , II\ ~t ~~;~I~~ 11, I~ ' i l' > \ ' ) 

1 •1 .~ 1,_ uJ .-1t1~;p,_'.t , - 1 Le~ ~; qy· a r1 t1.l ,~1t u•, 

M1n·:~f"is1Jo'r" i l:L?:::; H-F: /•, 
M0e~~1dir1Ill f!I r a ilcar11J1 
N,_ ... ,·,i-· .:1i ';;1:;-- l •.: i :: i a l:)-un°·:.-,ta 
f\k1d0:.1'.- , l •.: .. IJ' •I'" i t ( ' ~• 1: l.1 ~ . {. ,3i; IJ S 

M·.:id·::· ~~ i -..:.; p •.:.0( l t 1 ::i ~-. ·::; t •:.: l l d n :: 1 "'i 

f\lt U1Hf11J ':'-i •::.pp~ 

flYl"lt.\lll!'l"ll.J f1 · ~-.-1. r;._:l11n .:'L,\ 

(1 ~~ 1r. 1_1. 1H·J ,) <:.: l c/ i. l;t•!:.> flkl ._j._n · 

O•;mu.n tL:l· · J di 1:1..?><.:i •..Jt'!l J m •. 1nni 1 

CJv,··1 c.f Ln 1 um :-.. - • .:.lbt~ .... su m 
i--. _,1 - vLc",,:.\1 ~('. 1 L1,,:.""i Ii i:: (\ 
f·, .. 1i" VJ. S iJ• : < I l,1u_: , dtnpl II'.) 

1>,.\rV1 !~ r\o.:• - l l.c·::> l1r::.1r~c·r11 .~ 11 -.;;1 s., 
F-',:\rv·1 ~··,.:1,_i: t I. r;~s i- .:-\r.J1 .::1Lu ,.:. 
1 :·1 · r 11 ~::i l.1 1 l ; r·, ·\f'1 l l;(_><.::i ifl• _•l It ~~ 

F'u·l'"tn•:•jJ•:•J 11 _•11.1 tr.·~; Q},: 1i:•.) l.f1l.., '.~• 

r··hyl J 1_••.:t .J.1!! l.1_:> ~, J.Jl O:' h1 .),;_\{;t,I';.~ 

f'h y l J ._ .. _lrJdt Lt:o:_·, t'u9ul . -.,tu ~:. 

Pi l•. :• ~':.il•.:i p'~Jrt t·J~ •-: t- ,:-,\ -;:;c;.Jnt~·1ul.11 ~·.:. 
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J ;3.; 
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l ( l (l 
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l ~·J 
14 
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l. .\ ~) 
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.l (l l 
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1:-:;1 
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'.'! 
I ~-. 

• .:. •• > 
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F· 1 I •:•:::.1 J ··I l •.•i" J. t · -· ~. :; p . ,'\ 
F·1 i "::is1 ~. por i l:i..:··.:· ; Lt'" i ·: !·1( .•p,:n.r1 11 • :i!n.i:· ~ 
F'j J ~:. ~ :; l ·.';fH.:!)'"" i I;(~~; V • ·r u ·,;; 

F'i nu~·.p··-·l J E~ f "i \.(;!~; r,pft ~ 

P1tyo~;µori t es l/~A 

pi L y 1:1<~.p . .;:r1- J I. c.1-~~ d .i './ l ll·U U <.: '.'. 

P J. i.\ I; y ;; ~11.: 1_: U ' ; 11H:l.;:J i1 ~-:-, ;,i . _ i: u •:, 
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p 1 } •.: c.\ b:~ l l;.) IJ j J. ~.\ ! I' ( 0 
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F>·te1-ei.?>1 s p .: •1'"1 l;r1~.~ ,:~ntiq!J<:1 ~ . .-ps_•rlte-s 
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A1phabetica1 Listiny of Species Shown on Occurrence Chart: 

f°-1len ~nd Spores 

lndr?X 
nun1l1c•r 

11 (J 

.llM 
1 ·:;: ; 

T.:,xon n.:,1nf~ H 

rt°-1 ,- ._, l J)•-•:J•..1;. 11.:n i 1; es in, •.: r ._.mu 11 l 1s 
T' l 1 ,_,!J • • :; .. p1;.,r l t c·r, ,~1'-~qu 1 V ( !r ,- t_i.:: ,-, tu!.:; 
Tr· 1 J. , ., l:.J•_•. i/.'.» :q- i I; C''.-'i <F~wn a l; u •:. 
Tri 1 ·1 t1 .: ·· ·:> • •r 1 Lc.H·" hum11 l ~ -. 

Ii•) rri J., ,/) ., ~ f H . • (1 1. o.' 1 :. )j1ttl)il.l 1; If. 

1 OC., r 1· i l •.i l; ..-·"· il< •I 1 1.c.1 • •. l '...! r ·yl ,·\n ti 1 1 

'7.J/ Ti· 1 r ~-~I.: J t ,_iiJ,.1!; , , t1 1.J 1 '/1 o.1n dt.:r1•,J ' ~ 
1·-11 rl-i. 1·f _· \.1 J.,t:J.-·.t L.i l. r1!;uf. rys 
•.. • d rul H'Y ,-, ~::.I l. ,- 1 J. C' I... PS ~-J ;· ·=· ~;~..; (."{, ULH'.!r •.: U J. ,:.\. {; 11-:.; 

.=',:11 ·r r tb1: t 0: 1.l'_-; j 1. r t li:~l.'2~:. m 1:\..}0Y" 

!. "/~- · T t _tl) 1 !1· ,·::i·~ i l.."f i J.1.-~ !;r _1 ~ ;. m •:Jfl1:t.l•)·~-;u r-io 

l J :; l«llH: 1 ,_,,-, 1 I " 1 l '' 1. 11c:. c;p. i ncle I; • 
::1 H 
:-:or. 

\./,1 -,.. 1 1~ 11q.:. • .i ~ •P•-:OY 1 Leos 11 1'.:" J:.! 
\/.t1- _1 run•• ,.."l l ~:.f ) 1 " •1" 1 Li: ·~-:, !/Ff) 

• !·. 
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APPENDIX A (cont 'd) 

Alphabetical Li sting of Species Shown on Occurrence Cha rt: 

A 1 gae, F ung·i an.d Mi see 11 aneous 

T 1.\ ·-..1 l (:t•.: "-' 1: i. 1~.·rt t n1J~· -·· 

Inf.Ip·,, n1..1ml.J er-:, •.• r·c· 1. l1 r. ... •: •J lumfi '::, 1 n • .. J! ""IJ o:.11 tl 1~ ta· .. 0 11 a ppr~.::i1~~; 

lncll~'· 
flLlfli i.JCl- ! , , ·, ,· ,;, 1·1d ff!C '.:, 

f· · r·o:.lrJ'l/. nJ f t.•r·..i.l j i1)1~1·~ . 

Ml •: . l~ 1,d; t·1, l } l 1 I: I!·:. ".~,pp .. 
~:), _: hi . : •. •'..'.1!J•- •r'), !.",; J . .) l.\ ('/ll ~; 

G·.:.ht .: ·:..·-;;p• .•1"" 1 1 • • rc•\.; . _ulc1t u s 

Reworked Palynomorphs 

T , 1 ·, , rl l •:O• . .:.\I; I C1f1 1 1 ~ .-JC':•: 

Jndf:•:.-, nur1tbc· 1 ·· ~.1 i:irr:: l;hr: .-. .:.•lumn!'-1 i n 1.o..•h.i•.: h lhc t. .:\:~: ·::. • n ap pear ; . 

lnJ1_, . ., 
nuint1 e r· ·r,:. :·:on 11t-.;,mr.·~~. 

~t\dndt t:• phae;·i <.J 1uill •: at1ller·yi 
r.·CJ. •.:atr ·: · .·~·> 1 r .. p·:•I'" t te~ .. l;'..; p p . 
x::Jut:J~ i l •.:::.ph.JE'Y' ~J. pJ.YndC::'f1S.lS { ka l ypl:Yc:\) 

...... - ..... ~---· 
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APPENDIX B 

Examined Sampl es: Un iacke G-72 
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1 ;:;~ :· ~,:i. r)(l 

l ~;~·i: . J . { Jt) 

[ ~~n'.j . ( H) 

1 b I .J . () •) 

1 f.· I~'. (1(.1 

1. (, /'.~ <.H) 

.1 7(>(1. 0 0 
t7:·;rj 00 
1 ·i' r.o . (H) 

1 "/ •".1 1) . 1)(1 

1 n·:.:o. 1:.0 
1n:.·,1>.1 10 
J CiU(i (H) 

l '"111) . ()(l 

1 ')·10 .. ( J(l 

i 'f?(i . r)I) 
~=· ( 1 (11) .. (H) 

.=:t);-!o . ou 
:~O'/O. 00 
:~100 .. 00 
:-.: 1 :::-~ o. oo 
::: 1 CO. (H) 

::. 1 ·:.io. oo 
2220.00 
~~~~~(J K ( ll) 

.·::>!!) . (H) 

2::!0~1. (J() 

. .: :_;:;5 . (1 (1 

:~ :::~7 ;_~ ~ 00 
~--i o;s . oo 
...-~ ·· t.:~~ 5 .. (J f) 

:? ·+C.~) . (1(1 

24·3::;. 00 
:·5 ::-~ ~;. l)t) 

u t L l n fJ ~ .• 
·.:utt 1 n 1J 1.; 
·~ Utl J11 C1' • 

·~ ut I; l nt.J'_, 
•..: ut ti n r,11;;, 

•_ ul I, i n us 
.- ut t: i n9 •_-; 
•- U !. 1. I f"!ll' ·, 

·~- \1L l1ng !:; 

•. u ~ t; i nq::-. 
11f. Lr1 nqs 

·- ut t :i fl!_..J s 
ti!. t J. r1n•.:. 

.- ut I. 1 n ~_1•:; , 

•. - u LI. l. f I ~ / ~ : , 

ulti 11 9s 
•: ut t 1 n~ l !-i:i 

•:: ut t tng s 
ut I; in <.:_ts 

•: ul. l 1 flf_.JS 

,_: I l L t. l n ~l ~a 
·: ul: I. l no ~· 

• : utl.1n~1s 

•:: u t.-t1n~l ~-:; 

c u l: Ll n 9·_.; 
C \ If. t t f' 19 ~;, 

cu l r, 1 n 1.;;1s 
r..: ul.t 1 n9 ~. 

•..:ut t.1 nq-::; 
0: u t 'f.1 n ;,:~s 

cut:t 1. n9s 
•..: ut ,, i fi'J':." 
•: ut L i n9:; 
•: ut: t J ll r_.lS 

..: u l. Lin~~1 s 

·- u t ti n~:1 !:. 
•.: uttinqs 
c ul;L ing~, 

cul 1, t n 9s 
•: u l; ~j rHJS 
•.: utti n r;:is 
.:ui:t1 n q<;j 
i.:: ut t: i n ~1 s 
c ut t i n o!;; 
·~. u I;!, 1 n ~1 s 

c11tLi nu s 
•:LI 1:- l. l fl ~ ! ~" 
•.: u t I. i n 9._:., 
•.:. u tt; i n s::s 
o:: u tt .i nn <:.-; 
(~ Ltt t; .l f'l ~H-j 

•: ul; t 1n9s 
.._:utt.i. ngs 
.: u tt i rn;1 ~; 

1.:ul; I. i n-9 ::5 
cul. i; i n 9 !~:. 

-~ .. ( ' I . I • () I ' 

. · L ·l~i. (i<) 

.. :C7~~-<.10 
•/!(1 _ (! (; 

:~··;no . 1 1( ) 

:-·n 1 t1. O·) 
.·f}\(I . I)!) 

·~··u/ (1. 0(; 

:".} (l(J (H) 

:;-· r1:~:1). (J(J 

:: ·J C(i . r)O 
:··_r )I J .. () ( t 

:~(J .~:n - '.JO 
:~O'."i () . 0 0 
=-~0: . 10 . (11) 

_, l lt"l. ( 1(J 

'':' ! ·1(1. (H) 

~-• ! /(l. (H) 

:·~ ;: (~ (l .. (l (l 
:; ~:::::(1 _ t)I) 

:-~~-:f,(1. ()(1 

~~:-:·-; 1) . (H) 

:-:;: ; :·n . i:-10 
~; ::; :_jO . 0 0 
:~~~n'°i . (11) 
:;. 1 .1 t) .. i) (l 

:;.i•·J (I . I J(J 

:;470. (H) 

3~ji 1(1 . (l(J 
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