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440- 450m: 

470·· 630m: 

650- 8l5m: 

890-1560m: 

1580-1620m: 

1640-1680m: 

1700-1740m: 

1760-1770m: 

1820-1830m: 

1850-1980m: 

2000-2040m: 

2060-2190m: 

B!OSTRATIGRAPHIC SUMMARY 

probable Ca!1no~_phaeropsis sp. A Zone ( probable late 

Miocene ) 

Cannosohaeropsi~ sp. A Zone ( late Mi ocene) 

Pentadinium laticinc.:!um_ Zon(~ (middle Miocene) 

~teodinium sp. B Zone (early Miocene ) 

possible Oeflandrea heter_-.£P_hlyc~ Zone ( poss·ible 

early 01 igocene} 

Oeflandre~ !!.eterophlycta Zone {early Oligocene) 

Diph_yes colligerU!J! lone ( late Eocene} 

Adnatosr.1i1aeridium reticulense Zone (middle Eocene) 

Zone not assigned (Aptian to Cenomanian} 

Tenua anaphrissa Zone ( Barren1ian) 

Cten ·idodinium elegantulum Zone (Hauterivian) 

Phob~J.Sta nf~o£_omica Zone (Berriasian to 

Valanginian ) 
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2210-2310m: 

2330-2910m: 

3190-3200m: 

3220-3?.30m: 

3250-3l30m: 

3750-3950m: 

Go_!!~~ula~Y-sta cladoehora Zone (Kimmeridgian) 

_itstematophora .'l!'bifer.~ Zone (early Oxfordian} 

Cten}~od~f)ium c:ombazii_ Zone (late Bathonian to 

early Oxfordian) 

Dapco<11 n~~!!! sem:!_tabu!.atu"! Zone to Nannoser~!_~...Q_~ is 

~acil!_~ Zone (Aalenian to Bajocian) 
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filil!JJ;....C..IIDLe_AI.i Y ti OMQRefill 

Listings show highest occurrences unless otherwise specified. 

(+) indicates marker species . 

. H0-·4;iOm: r.n:ob~bl!Lr&.nnQt>PbaP.tQDJU.JL .. ~rn .• A Zo.ruL c ptobab J..L.Late. 
tUQl~ene) 

440 -4<.iOm Qfil ya .12o11 ~.!1.1.t.c .. .'2... ;:Ll.lllP...l~ 

Er ic i pi tes. £1ntecu_l;'.J'i..Or ! o 1<1.!lli. 

Opercu l.Qd in i um ce ntrocarpum 
l?terocaryagolJ.enltes ste llatus 
lli!.fil: co i gj.J;_~ # LA 

Ts 1.igfilpo], le n i te s l.9.!\ i cu 1 u2 

470-6JOm: Cannosphaer;ol')als sp. JLZ .. Q.I\e (Late j1! oc;enel 

470- 48 0m 

500-510m 

530 -54 0m 

.LI.~AJ2~ margarltus 
Q~! n if~t1~ J;J!1D.rui..1lil 
J2.Y_stematophora fJ.n..C.Y...t.filt (+) 
T .. L.:!J,.§. .. fil?_QJ 1 e n 1 t e& v e 5.£ i o it e P 

( possible reworked ) 

Etl<;i12iteJi. ~t.!lli 
Imgagldi nlum. co rnutum (+) 
Ll.ng..YJ ... od t...nl!lm m.a£b a er.on horn 
Reticu1atosphaera actinocoronata 
T~cta todin.Lllin Qe lli tgm 
'f u P..fil".Jl.lJ.J..QQJJl.1..1!!!! LQ s s i g no 1 i a e 

\ 
" 
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590-60 0m 

N ~JI!SltQi'? !) ha e r: q Q ~ l §.. .l!illillJ s c <l.t.c.l 

s p i rJi f er 1J~.fili. ):1 e .?Ei.t..Y.r.>1-Cllii 

t1e l i tasphaer id l 11m i;;_hQ_;allQQhor1,1Jll (·I·) 

Par <.l l ~1.!;"!J,J,.£!. i nQJw.li'!.t.<;l 

~ .. a.I~m: Pentadini.llro....laticlru;tum ZQ.ne (roidg le...Mi oce.ruD.. 

650-660m 

680-690m 

710-720m 

890-900m 

950-960m 

980-990m 

1010-1020m 

1100-lllOm 

!iYJ;iJJ:icho:?~ Di'Jr,vum (+) 

Hvstr. icho~12~t QJ2S lQ Qb?cura { + ) 

Tha.J..g_.7s ig!Jora Qtll.cat9 ( ~-) 

'.I'..hal?.12.Q.i.Q_!l{L@ ;re t l,J;:»._lata. 
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1130-l140m 

1190-l?.OOm 

12 20-1230m 

1345-1355m 

1370-1380m 

l400·- 1410m 

1460-1470m 

1520-1530m 

~-12.lnl f erites Q.Q~caty~ 

s u ma t :i;_gfil.o.J..11.m h j. s D i d .l.illl 
Xill1MLfLdl..nlJLTfi ti L .A 

k.sd.~ 'J n e 9 Y..~t..9"'" hY.1!.lJ..21§. 
XJD.b.QJ.?.hru:l..dl.JJ..m i'l la J;:..lun 

Q)..Dn.Q.g-?..~t.9..Q,7.,.,k":L ti LA 

tiomotrybl iym fl.Q.r,..l..v~ 

Mu 1 t l s Q ll11L1.sl QJ.Jia.ntSA. 
:}e 1.e11.<m~.b.J..x neQhro ic;t es 

Heteraulacacysta k!lllll2.ilil.!J.lii (+) 
Pentact-1.n.i.Y.m lat ic i net um. 9Iiill1Jlatum 

Pi nopte~Llllil c ladQ ifil.§.. 

Cr i br opxriQJ..n i um gj_us e gpe i 
Dts;_t;a~_QQinium p.-a::::aqoxum 

~~J..12.l!LDeflang4~~tii.iL...lb~e~t~eut~O(.JiLJ.LL...l~..s......£UoUA.li~.JoLJ,I~~ 
earl.:y: Qligocene.l 

1580-1590m \;; 0 r: d f) ~.12.llit~.J!Ill g_:i;_g,_(;JJ ... ~ ( + ) 
(possibly reworked ) 

·f 

\ 
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1610 -- l 62 0m 

l640 - 1650m 

1670-1680m 

1700 - 1710m 

17 30-·1 7 40m 

P.i!.lil.r:..Qc;y~todl.nium sr,,., Costa & Downie 79 

li.Y.12...t..I:..LQ.b Q k o J,.J2.Q.[l@. c; 1 n c trn ( t- ) 

~h 1 r opter i qJ um mesp 1. l a..ill!.ffi 

~tr i dl.llitl!l...91D.9. n a .l ac: i um ( + ) 

Cordosghaer l_dl.J.Jlli canthare...lJJJ.m. 
c:yclonep~1J....i1m sp. A, Will. & Brld. 1975 (+ ) 

Q~,,J)Qr.ea QhQ~~hotitlcg 

~Haphy:r;ot;vsta :t.rutta ( +) 

Gocbtod in A um simplex ( -1-) 

Ki~lovia 4.Q:le9thtYI1t a (+} 

Lentinl.a serrata ( + ) 
t1 e IDPX" an o.uJi or_LCUJrni. ~ll.fil 

~gectod ini tam hfillill.m2n.hllm {poss ibJ.y reworked ) 
~ b.d..~012hlyctsi 

QJanhy_r_q_cyst<l semi. ter:ta ( + l 
Ggchtog in i um. sg.i,nulY.fil 

Phthano12eridiniuro comaturn 
e.h.t.ltfill~ lev i mur. um 

Al:_e.QlW.ha e :r l d lrun ~D.un ( s ma 11 form) 
A:reosphaer idlJJ..m. multl h'.01: niJtum (small) 
QJ_gphyro~~ .intL.U:..1!..ta (small fo r m) 

!:ttl&:..fu.2.J..ll.~a l~ l! tale a. 
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1760-1 770rn 

1820-1830m 

litl.!ll..s;iuJ.ac.acysta 12Qrosa ( + ) 

Ell.than o 12 ~ r id 1 n i um m.Y..l.!:JJi.QJ.ruuu.uu ( + ) 
3ystemr.!t..Q.Q.bm nla<.a~.51.. ( ~· > 

A..t;lriato§Q.haer idl...Wn mu.J .. t isg i ng::gim 

J}r:eolige:ra t_g_ul oma (+) 

A...~~l!SL~J:J....d..1.Jd.m tfill.e. 5 tr at um 
Dist..fil.s>d .in :1 um e 11 i pt i_rn 

Lent J .... nl.2. ~JJ,J._ ( + ) 
Poly§.Qb_g_grid ium subtile (+ ) 

B.b..9Jil.QQ d i. nJ...JJ.fil d r a c o 

~l.t...ru;:.!JJ...9- 3 pp , 
CY£lo12sie1la sp. A, Bujak & Williams 

H!J.rum!J..~ ~ EA 

M.ootocll i t i na .9.llliE.CUJ.ata 

Comment: The questionable C.elegantulum may indicat e a Hauter ­
ivian age. 

18 5 0--18 6 Om Ctenidod1.n1J!!ll ~legant...l!l.ll...m (+) 
(Questi onably present) 

!?A.I.Y.i..,sacc it es ami;i l Ug 

£.§eudocer..atium J2...~_lliferl!fil ( +) 

S...UJ~baera .terox 

l 

\ 
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1880-1890m 

1910-1920m 

1940-1950m 

As tr oc Y-:? ta c:i:..tl2c~9. 
~kQ12erigir.t.u1m. llEX 
K.W~e:i;-1.d ium QO:>:b'ugat!J.ID. 

~J;i._ Q.U..~Uli 

Chichaoua(Jlniym ~~tJ.t!.UO (caved} 
lilJ.gerongl.ii i'..H3ymmetr; J,gg_ ( Quee;t ionably present) 
MuderQngi;a. imvarilis, (~·) 

(Que stionably present) 
Ollgqsphaer lcL!.JJm ct J.yi.01.ttun ( +) (Rare ) 

~aulid it e;:? 9.L!AJlJJ.ls~sus 

~iVP,,SicuJ.JJ;~ mlnlIDIJS 
Soong.QS:Ll.nJ...ill!l solidum 

corn1din.L.1JID. #EA 
P-J,atysack.1'!l2. m..~gasaccus. 

Cfilnm.e .. .o.t.: C. macroverrucosus is Valanginian or older in the 
Jeanne d'Arc Basin. 

1970-1980m Cqssiculosgh;a~ridi.A magn.SA 
~r§...btQ.Q..Q.l lt~nl t\is ID£!.Qroven:uc;_Q.fil!1l. ( +) 

c.leisto;:;9J:lfil'.x_l.cJium buguonton.l.J... (caved) 

K l e tt hr i a ~J2.fl a er id i u.rrr L<i..S t J...9..1.iit..llin 

.2Q00-2Q4Qm; CtenidodinH1m elegantulum z20~ .IB.~uteriv1rull. 

~.n.t..: 'l'his :zone may extend as high as 1850m based on quest­
ionable C. elegant ulum. 

2000-201.0m Occ..lJlucysta. QJ~tinc;_ta (+) 

!J£c ln1,1cy5:tsJ.. sp. A, Bujak &. Wll l iams ( +) 

\ 
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L'..!!1'.~tiruli:\S!ll.Jsl.l!.lm s pp . 
Pod o car pJsli..t..fill. .tr,). co cc a 

l.Q..6 . ..0 -· 2 J, 9 Om.L ... R.h.~Q.CY.S ta n~~ Z 9 ne ( fie h"tl.filiJ:.SULt.o Ya 1 a ng -
1.n .. liilll. 

2060-2070m 

commen_t_: A Tithonian age is indica t ed ~ f the c. c ulmu lum is 
accurately identified. 

2120 -2l30m 

2150 -2160m 

2180-2190m 

Ai;>tea gnw.hr~ 
~fil& QJ.n.Q. ~.Q.,_ A 
kt!ill.lQ.Q_QJ.nJ,.1!.fil Q.umu l um < + > 

(Questionably present) 
Hes l ell.Q.r:i.La. M.P le rt one n~ ~ 

(Questionably present ) 

Muderongj_g_ §J.Jnplex (Common) 
M1)de:r Q..UgJ.a s p. A ( +) 

QllgQSDh§e ridlum diluculum (+J 
eJ..tyo5Q01;lte_a #EA (+) 
Tr l lobo:rnor 1 te§ ~~ ( + ) 

korolli .. !19.. vigno1lensis (+) 

K..Le I thr_i.3spha~irn #EA ( +) 

2210-23J.Qm; Cbrni.d.Q.runium P..fillllillUD zone CPottlaodlard 

2210-2220m A J.;i s p o r. t11'& t.h..Q!lLa s U. ( + ) 
llr.f,,gdqxiella #EB (+) 
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2270-22H0m 

2 300 --231.0m 

C.t.~nidodinluru. culmulum ( -i.-) 
.YZa llo<j in i i.uo 1< r qt sch ii 

co r.Q.llL!1St .Lt.!!. n ens i ;<:1 

~r.1broperiCHn.iilln glopat11m ( + ) 

System,;1.t.ruillm L;iscic;uJ. igera { + ) 

(Questionably present} 

fil.~JJ£.~u: .. l.g_c1.t.filt pun c ta t 1J. ~ 
Campen j.{!, #EA 

Ctenldodinium gaoneum (+) 
Numm.!J..:i, #EA (Rar e ) 

~.#EB 

2330-29 1Qm : Gonyaylacy~ta cladopbo&a ZQ..Ue <Kimme ridgiSUl..l. 

2330-2340rn 

2365 -237 5m 

2390 -24 00m 

2420 - 243 0m 

2450-2460m 

2480 - 2490m 

&lisporites #EG 

Senon}.osphar.:..l:ll ·Jyr as~ ( +) 

L~nterna bulga~ica (Present ) 

Subtilisgbaer.a ru,'!eminosa 

ALi~porites .t..hmn~ .. tl. ( Common) 
Muderongia »EA (+) 
g_gJ:rt_ilj,i;;ph9e~. inaffe,g..t_a (+) 
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2510 -- 2520m 

2540 -·2550m 

2810-2820m 

3190-3200m 

JZ2G - 323Gm 

&i i t b..Qslln..l~l j u r a s.:1 .. LC.!l. 
Sub t 111 B rrb.ai~ r a J.llil.tig,s;J;_Q. ( Present ) 

Es char imafil-1.QJ...illll. rud i B 

~!J..a;?_t.51_ ~J__t;UJ_ 

G.t.fil'.l.ill_QfilnlJLrn. 1;_hondr nm ( +) (common) 

For<.uni- n ~riii iill;.ass lea ( +) 

Qlomodioium il.ipa:i:J;llrn ( +) 

Mend icod in!.ilifi. ru:Qenland lcuw 

Sentusidl.n.iqrn_ r;ucul:J,jf.or;rn~ (Present) 

CQ_r_Q_l]J.Jl~- #ED 
~,_nidodini»;iJn J2__~cl1yder mum (+) (Common) 

Ctenidodl.niu1~ tenell1~~ (+) 
Elli osoid ictyuro_ Q..i net um ( +) 

ExesipollenJtes scabratus (Common) 
jjystr ichosQ.b_ae_l'. ina .. or bi fer.a_ ( t) 

{ 

\ 
I 
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3250-3'[J0m; Cte.n1dorUnlJ.lro combazi~ate Eathonian tQ 
ea i: l y Ox f QL!U.fill.l 

3250·-3260m 

J280-3290m 

3310-3320m 

3370-3380m 

3400 - 3410m 

3430--3440m 

3490-3500m 

3'.)20-3530m 

3 5 50-3560m 

3720-3730m 

C..t.filliggdlnirn ruLl...lWQQdii (+) 

Di.ac9..ri.thtlffi fl.lapicatJl.m (+} 

Tuberos l tr i lete.ll gross~tubercula._t.1w_ 

c.!&nJ.dod in I. um Di.i£h.Ydermum (common) 

extruded hydrocarbons (Common) 

~trichogonyaulaK #EB 
$ys_tflil.19tophox..a #EE 

~J:l...t.h.JJ.m s pp . ( Common ) 

{;_ten idod i nl.llm cqnt in.l.!!J.I!l (Questionably present) 

b.ld.Q..r..fi.a al..Q.Q..t.12b e ns.J.1.2. ( Present ) 
!:;'.tenldogJ,,.n..L1J.m ltESY (P resent l 

Cten.J.Wd in i l!ID or.natllfil ( t ) (Common) 

·l 
{ 
\ 
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1750 - 3950~ Dapcoc1io1Ym :ae nltabulatum Zone to N~nnoc~r:ato.ruil.L'i 

grac1l1R Zone tAalenian to Ba1oc!.ftnl 

3750-3760m 

3840 -3 850rn 

Dci.pcod.Lr:LiJ.illl. ~emi tabulat1Jm 
Kflnlloceratogsis ~ene~ var.A 

Dingodlntum ltEA 

Comment: Abundant cavings occu rred thr oughout this well. 

\ 
I 
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APPENDIX A 

'i 

\ 
\ 
l 
i 

Alphabe1=_~ c a 1 Listing of S_Eecies Shown on Occurrence Chart: 

Mari'!._{! Dino fl age 11 ates. 

l nclt?x 
nuttlber ·r ci~0r1 r1a1nes 

20 t~i:: hom1.:1 s ph a el" a CJ 1 ·v: l i:: i::q-nu 
i 11 (-\( il C•lllO'..'.:iph~H:.!'lr:~ fl[~ptun ii 

·~ t\•: h · :.o1n•)':;p l 1dt~l1'",J. i'",:J~oul 1 ft:~l .. ,:, 

2~1 Acl10111ospJ ·la ~ra bdq211a 

·;1 Adnat•::i ~~ phe.r:~i~idium mull:;1~lt'J i noi.:-;u1n 
1G5 Aldorfia aldorpt1er1si~ 

80 Alt e rb ia spp. 
1 ~5 1 ,l.\mphi:_)l"UlCl ~;pp .. 

5c; Apc~:todi11ium homoa10Ypt1L1m 
11 ~i f,pt;c~t\ c:\nd.pl1\'"issa 
JO Apteod1nium granulatum 
72 Arcoligera taLJloma 
C-:2 1\r81:1:3phael.-idiurn a'fcuatum (srn..::. ... 11 fo:.-:irm) 
73 AYeosptiaeridi un~ fenestrattJ111 
G3 Are1~sphaeridi111n 1nult1cornutu111 (s rnall ) 
~1 As!;rocysi;a cretacea 
2<) Ddt iai:aspharea sc rob ic tJ lat:d 

122 Greedo x iel l a UCD 

f:l2 
102 

·:·1 2 

:1:; 
40 

U~'i 

l.21 
1u:, 
14'J 
llG 

133 
15,-C 
1. ::n 
15G 

CallaiosnJ1aeridium a ~;ymm e tr1ca 

C:ann i nq j c-~ mi not" 
Cannosp~1 aer·c1ps1s 1tLA 
Cassiculosp•1aeridiD n1agna 
Ch1ci1r:i.ouarJi11ium davi.cJi1 
Ct1ict1aouadinium ves1:itt.trn 
Ctliropter1d1u1n rno spil~1n1~n1 

Chlamydophoi--r~ll~1 n y(~i 

C~1c1rate dino sp . A 
Cl c~ i st osp !·1 ~:;'1er id i um huquont (:in i i 
G~rdosphaer1d i um cantharellum 
CordosrJhaer idium qra~ile 
Cot· onifera o~eanica 
Ccs1rudinium ft.Et, 
CYibropcr1diniu1n itEX 
CribYc1iJ e ridin ium edwdrdsii 
1:yibrope ridi11i !Jfn giuseppei 
C1•ibrope ( 1cl ini um £Jlobaturn 
Cribroperid1nium Qranuligerum 
Ctenidodi nium HESY 
1~t e11idodi n 11~m chor1d vum 
Ctenic1oclin iLAlll c ulntulum 
Cter11dodin iuo\ e leyantulLtrn 
Ci:er1idociir1ium i>achycl e ~n1Ltm 

Ctenidodinium p anncum 
CtQnicJodinium stAl lwoodii 

113 Ct e :1 i1:Jodiniuo1 snn ~ 

153 Cter1idodir1i111n 1;enellum 
l < } ~ Cycl1~nepheliu1ri at t adalicum 
1 :~:c Cy1.:.: .l c1nc~phc1 l i urn di i.::1t i n 1:t Lu11 

4·3 Cy•:lonuphro:J.i.um s p . A, vJill . ~.Un.cl. L)'/'.:i 
S7 Cy~lonuphelium npp, 
70 Cy •.: l •:<1.Lilfelld •:o.p. 1\, E<uj .. 1k ~. '·li.J.l1.Jn10; 

lf..,7 f} ,-~\) ('. f• f l l rlll.tm O::.f.2 Hlt t:r.,\t"l t .tl ;-itum 

10 
E,4 

~3'/ 

50 
1 '.'.i7 
1 c ;c 
1 71 

3'3 
~~J 

"/•I 
41 

134 
158 
141 

G!':i 
'.50 
::j l 

147 

21 
1 ') 

! t 7 
3G 
Gf, 
G7 

lCO 
1C1 

4~.:i 

15~3 

15 
12:-~ 

5 
G::"'""\ 
... 1.::i 

120 
lOG 
1 :!:~ 

2C 
5~·i 

75 
(; 

DapsilicJ i niu1n µa~;~ic!l~ili 

Dapsilidinium simplex 
l)efla11drGa }1E?ter·0pl1 lycta 
Defl a nd rea p~1o&pl1oritica 
!Jiac~nt•11Jm filapicat1Jn1 
D1ai:: a nthu1n spp. 
Din9>::>dinium HE1\ 
Dinoptcrygium cladoides 
Diphyes latiusc1jlL1m 
Oistatodinium ellipticum 
Oistatodinium p a radoxum 
Ellipsoidictyum cinctum 
Escl·1aYisphaeridia spp~ 
Es1::hal" i sph.:l.t~Y" i di um rucli s 
ca~:\phyroi:ysta in\;1i(:al:a (~:; mal 1 form) 
Glapf1yrocysta sen1ilecta 
Glapt1yY01:ysta tex ta 
Glomodinium tripartitum 
Goct1todinium siniplex 
Gochtodinium spinttlum 
Gon yaulacy~;ta spp~ 

~iafr1iasphaera septata 
Hen1icystodini.um ltLA 
~·~0slertor1i~ Ji e~;lertl>t1ense 

l~~t0raulacacysta catnpanula 
~!~te~aulacacysta leptalea 
Heteraulacacysta porosa 
~~motryblium florip es 
Hystrich>::>gonyaulax ttEB 
t~ystricl1ogonyatAlax cladop~1ora 

Hystric}1okolpoma ci.nclurn 
Hystrichokolpoma rigaudiae 
Hystrii::hok•Jlpo1n<..\ ':-;a.lc~'ciufii 
Hyst 1'"i •;:hosphuer-idi um pa l"VU m 

~lystric•1osphaerina 01" bifeya 
Hystrict1ospf1aeropsis ol1scura 
Imbatot1inium ~;;p . 

Impagidinium cornutum 
KiHselovia coleothr ypta 
Kleithriasphaeridium DEA 
Kl eithr iasp•1aeridiL1rn fastigiatum 
Lanterns bulgarica 
L_ejeunecysta t1yalina 
Lentinia serYata 
Lentinia we tzelii 
l_ingulodir1ium mac•1aeyop l ·1 1~r un1 

138 Litt1odi11ia jurassica 
1L8 Lithodinia sp. 

1.3 i'1r-:=..ili ti:..,sp h aer·idium ct1(.:iani:.:1phi:ir-um 
~~1:~·; l"IPmb\"'anopl11::iridil1m .::\spini~\tL.tm 

l~~)O Mendi •: i::idinium 01 .. .:)c:1·11 (..\n dt•.:um 
136 Muderongia ttEA 
98 MucJraYongia asyn1metYica 
99 ML1deforlgia imparilis 
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Marine Dinoflagellates: cont'd 

10'7 
l 10 

l f.':i 
1 •'.> ,, 
11 
/ ') 

1 -::·:) 
HG 
108 
140 
109 
l :3') 

fJ 1 
[N 

l j'j 
1 (It) 

MtJderonn i~ ~~irnr1lex 

MudeY~1r1 a1d sp. A 
Mu lt i ~ip 1n u la q u .i-'.\nta 
Na r1noceratopsis ser1l~ ~ var.A 
Nt)n1cllosp~1deropsi!6 labyY1nt •i ea 
f\J(-:oma t: o~,ph i\f:!'Y i::ipsl ~:i l t"?mn 1 s i: at C.\ 

Nummu ~; 1iCA 
Nurnmu~; HED 
Nummu s s pp. 
Occisucysi; a dis1;i f1cta 
Occ 1sucyst~ e vittii 
Occ1s LJc ysi. c1 sp.A , Buja~;: & Wi lliams 
Odontoct11L111a ~ O ~i t a i; a 

Odont ci i::f11tif1i~\ 1:•P E~ r·i: ul r::-1 i. .:1 

Oligosp~1aeri1:liL11n co1np le x 
Oligospf1aer idiuc11 diluculL111\ 
Ol1gosp•1aer11J ium clivid1Ju1n 
0 0d nadattia tub~rculata 
DpF:r· 1...:. ul i:·.·d i ri i um cen t y r:i•.: ~1,. rJum 

~ L Palaeo cystodi n ium golzow~r·ise 
4 ,l P a l aeocystodinium ~ p ., Cas t ~~~ Do wr1ie 79 
OG f~alaeo l1 ystrichop l1c1ra 1r1 fusori oides 
:?7 Pai 1::.H1op1..~ r-idinium pyr i::iphor-um 

171) PareocJinia cerat0p f1 ora 
1G3 PaY1~odi111a s p . C 
J7 r~ er1t~dinium laticir1ctu111 gr2r1Lllat unl 
·~ ::: P E.? ntadlniurn lat;icini::t;um l;Jt:~,:in •.:t um 

110 Pe r 1ssae1sp•iaeric1ium spp . 
GO Pt1thanorJeridinium comat Ltnl 
61 Phthanoperidinium l ev imurum 
6.8 Ph thanope i"id in i um mul ti~,;p i n c• s um 
76 Pol ysphaeridium s ub ti l e 

7 Ret~culatospt1aera actinocOY()f1ala 
77 Rho1nbodir1ium draco 
30 Sel eno1Jemph 1x •:oronata 
34 Selen opempf1ix r1 ep f1roides 

131 S1?11on iasp}1aeYa jur assic a 
94 Se no n1 asp haer·a prot rusa 

148 !ientus;1cfini um c ucull i fo1-1n e 
164 Sent usidin ium e r y thr ocomurn 
95 ~3e ntus1dir1i um s pp. 
80 ~i1lici.'.;pl1•H~ra f ero'.,: 
8'3 Silio::1sphaer1~ s pp .. 
1·2 Gp1ni fer·ites h e:1:r.d; )1 pi•: uiz, 
23 Sp ini f~r.it e~:; pf.:;r~ ud1:)fllY(: a tur~; 

~ Spini fr::-1'" i tt-')s 1 cimi:1<,:~-.us 

t1)l Spongodi 11 i 1Jo1 s0l1du10 
1 ::;7 EiutJ t l l i !'., JJhac?1·· a. i n aff oc t d 

14 "~ S ulJ t.i l i. ~:i p/12,\(~Y"1'.\ p1.:.tP-mJ. nosrJ 

l~:"!·· l ~3 utJf; i.li~pha~'l'" a ter1--uli:.\ 
·:::-1 ~i u111atradiniu1n l1i ~;p i. clum 

.l5':J ~;ystc•mat •:•p h o :.<ra ·liEE 
3 Sy5tc11l<ltop•1ora a n cyraa 

1~7 Systematophora fasc i c u lig~ra 

Vi 
1 12 

[J 

1G 
70 
17 

···,1~· 

-1~, ..J 

27 

Systema toµ•10Ya µl dcacar1t ha 
·ranyo!iphaeridiutn isoc a l a mtAm 
Tectatoclinium pel litum 
·rt1alassip ti ora delicata 
Thal assii>t1 ora pe l a q ica 
Tl1alassip t1or a reticul ata 
Tric h o d ini um spp. 
TutJercwlodi n ium r ossi~n0 liae 

t-l d ll..:1cfin i l.tm spp4 
Xa ndarodini um # LA 
Xiphophoridium a latum 

.. ; 

\ 
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APPENDIX ~ (cont'd) 

.1\1 phabetica1 Listi '.1.Jl~f Species Shown on Occurrence Chart: 

l ndc). 
numbr~r 

•H.:, 
1 

52 
Gl 
51 
73 
£,8 

58 
49 

3 

3[; 

19 
E, 7 
G2 
47 

Pollen and Spores 

Ali ,;p ·:•r it es HECi 
Alispo r 1tes bilateYalis 
Alis1J0Yites tt1oma s1 i 
Aln1 p0 ller1it12s ver u & 
AYaucariac1tes australis 
Araucoriac ites fllJnctatus 
8etula~eoifJ l)llenit es betuloides 
Ca.ddosp haeya 1·1 i:.\ l i::ii;::,a 
Callialasp()Yite~; infrapunctcltus 
CallialaspoYites n\onoal asporLts 
Ca ll ia lasµorites ob~L1lu s 
Callialas~Jo\· ite!~ so ~ ir·iciet. 
Calliala~;poYites turbatus 
Campen i.a ltEA 
Caryapollenit e s ~itnplex 

Cecfr i pit f2s ur.:: 11 
Cedrii11tes c~r1acJ ensis 

CeretJYopol l enites n1acrove1~rucos1Js 

CerebYopol l e11ites meso~oicus 

CicatYicosispoyiles daviesii 
c.~ncavissimisporites spp . 
Co1--ol 1 l ni~ UED 
Cor 0 l l ir1a ituner1 s is 

55 Corollina torosa 
4~J Coro ll i11a vignollensis 
74 Coror1at ispora valderisis 
13 Corylus ltLI\ 
70 Ctertidodinium cor1ti nLtum 
71 Cteniciod in ium ornatum 

4 Cyat hidi tes spp. 
41 Cycl onephelium distinctum brevispinum 
37 Oeltoidospora ~1allii 

5 Eric i pites antecursorioides 
17 Ericipites compactir1011erlia1;us 
G3 Exesi poll e nites scabratu§; 
54 Exesi poll enit;es tumulus 
,i5 ~xoc•1osp •1 a2Yidium scitulum cf. 
60 Fa 1~arnini spor1s ,Jurassic~ 

3 3 Glaichmn~iid i t cs sen onicus 
14 Ilexpollen 1tes margaritus 
~G ~(leittirias ~Jh~P r 1 tf i ucn co1· rLlOdtu rn 

G LaevigatosrJo~ i tes ovat~s 

57 l_aYicoidites magr11~s 

59 LeiotYiletes meckleribuYqen s is 
2 0 Lycopocii1Jtns110Yites annotini 1~i,J as 

53 Meiouro~Jor1yat1lax deflar1dYei 
7 Os111ur1dacidites claytonites 

24 Parvisaccites a rnplLJ S 
28 Parvi!;acc1tes racJiatus 
39 Perinopollenites el a t.01Jos 

8 l~iceaep1~llenites spp. 
~ PinL1spc1 llenit e~ spp. 

42 
3 1 
:J4 
29 

3Ll 

10 
1l 
30 
40 
10 
21 
E.4 
15 
1C 

r:::·r.: 
.JJ 

6 9 
4'.1 
12 
cc 
72. 

Pityosp ·~rites l~EA 

Pl a tysacct1s megas acc u s 
Podocarp1di tes ep i slria tus 
f~odocarpidltes granulostJs 
PodocarpicJitcs poto1naccn sis 
Podocarpidites tricocca 
Pseudoceratium pelli ferum 
P1:erocaryatlollenitras stellatus 
Quercoidites #LA 
RugubivesicL1litc~ s 111i r1it1\us 

Ruc1ubivesiculites reductus 
St:~reisporites a ntiqt1asporitos 
Stare isporit~~s clavtJ s 
Tat1rocusfJorites reduncus 
i· axodiaceaepollenites ~1ii1l:us 

Tiliaer>ollenites v escip it es 
T0di spor 1tes fnajor 
Triangulopsis discoidalis 
TrilobospoY1tes a oYn atus 
Tsugaepollenites ignicu lus 
Tuber ositriletos g r ossetub e r culat us 
1Jvae5porites subec1uat0Yialis 
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APPENDIX A (cont'd) 

i\1 l!habet ic<!.L~ i st i !!.9 of Species ShOWf!~ccurn~nce_ .... char~_:. 

Algae and Miscellaneous 

I flUE"': 
n uc11ber-

4 
r. 
•. I 

2 

T.nde;,; 
number-

1~:.-;Lr u d 1:!'d hydv•.)• ::1y!J c •n •:.:. 
fo l .. arntniff.:-ra l 11nt.• Y!!:; 

t1i•.: rhystY1cJJ.u1n fraqi.le 
Pc\Yaleca 1 ·tlelli~ i n dentata 
F° f?d l iE~ tr u1n IH.:iY y,J. fH~tm 

Tc1:.-; i:.,n n a mes 

* I sabeli1Ji nium magnum 
1rF' r..\ l aeoJ1 y~it. r i c h1::•pho 1~ a i n -rusor i c:d c:l e~.J 

*SurcLtlospf1aer i d i u1n longi furcat ufn 

( 
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P.PPENlHX B ---·------

Examined Samp 1 es: Bonnet P-·23 

-HO. no 
·~ l(> .. (H) 

500 ~ 00 

J~:10 .. (H) 

~5f,(J .. f)(I 

5'30 .. 00 
r<::o. oo 
G~30. 00 
coo. 00 
7 1 o. 00 
740 . (H) 

770.00 
000 .. (>(t 

n:.::o .. oo 
OC~i. 00 
8 '3(1. 00 
·:12 (l • 0 0 
·:1~:,o .. oo 
•j[J<). (l(l 

1010.00 
10,lO. 00 
i070. 00 
1J ( H) . 0(l 

11 '.'lO. 00 
l I 0,0 . 00 
11 '30 . 00 
1 :,:2 0 . 00 
lZ'iO. 00 
1280.00 
l :~ 1 o. 00 
1:345 .. 00 
1 :~70. 00 
J 4<)0. 00 
1 4~30. 00 
l ·1·60. 0(1 
I <1 'JO . (H) 

15::0. ()(I 
l !.'.1~~J(l 4 f) I) 

- 1 ~.uo. oo 
1c.10. oo 
lfAO. 00 
1((10. 00 
1 700. 00 
1 7::~o. oo 
1760. (H) 

1820.01) 
18~50. 00 
l EIGO. 00 
1'31(1. 00 
1 940. (IO 
I '37 0 . 00 

.:::ooo. 00 
:2 0~10 .. 01) 
2 0E,O . 00 

Cu tt1nq ~:; 

Cuttinq <::. 
Cutting~; 

Cutt i fHJ S 

Cut ti no s 
Cuttings 
CL1t tt n~] S 
Cutt inn s 
Cutt in(J S 
Cuttings 
Cu ttings 
Cuttini;;s 
Cuttings 
C1.1t t; i ngs 
Cutt i no~ 

Cutt in\JS 
Cutt i n~J':i 
Cuttings 
Cuttin~1c; 

Cuttings 
c.ut.tino~1 

cut t ;. n~1·:· 
CL\{;t i n ~JC:l 

cut:tinq~; 

•: ut ti lliJ':':"· 

•: Llt t i '1~!5 
cut..:t l nq~ 

c uttinq~; 

i: utt i nt;_1s 
c ut tin9 !':~ 

CLttt i ni;1s 

cuttinns 
cut ti no s 
•::uttin9 s 
c utting s 
•:uttings 
cuttin9s 
cut ting s 
•:uttings 
•,:uttings 
cuttings 
•:Utt i nos 
•: utt in1;1 s 
cuttings 
1:utt inn~; 
i:.:uttirio ~i 

i:.: uttin~~1s 
cuttinq s 
cutt i n ri~=; 

·= u t ti 119 1
:; 

1::uttinqs 
•: utt i n~1s 
•: uttin!J ~:. 
•:utti nrJs 
CL1I: t: inn ~ 

:::o·:J1j. oo 
:::1::0.no 
.: 1 ~ __ ,<). 1)(1 

2 100. 00 
;:::: 1 0 . (l(l 
~::_· .. }() ~ 00 
2270. ( ll) 

2 3 00 .. 00 
23::.10 . 00 
23f,~5 .. 00 
23'~10 .. 00 
24;:0. oo 
2450 .. 00 
2 .:.100. 00 
.~~510. 00 
:~!5,lO. 00 
2~570 .. 00 
2coo . oo 
::c::o~ oo 
;::cco .. oo 
2c·::io. oo 
2 720 .. 00 
27~.)I) D (H) : 

27Eli) . (l(J 

2810 . 00 
2G40.00 
2f:J70. 00 
2900. 00 
:·3190. 00 
32~~0. 00 
3250 . 00 
3 ::'.80 . 00 
;:;310 .. 00 
33.:.lO .. 00 
3370 .. 00 
3400 . 00 
::; 4:·30 .. 00 
:NGO . 00 
:::490 .. 00 
::~520. 00 
3~550. 00 
~3~) 130 . 00 
3C.1 0 . 00 
:::c,<10. c)(l 

:3C 7~j .. 00 
~3700. 00 
::f/20 . 1)0 
:: 7~"50 .. 00 
37UO.(IO 
=:01 o. oo 
~:840. (10 
:::ff70. 00 
:.:;U":J5 .. 00 
3·:140 . 00 

cut ti r1r.1• ... 

•: LI f. 1; l I• l.J ·~ 

• · 1 it.: t j r ~(1 i:-, 

·= u t l) 'l~J<i 
cutti ngs 
i: uttinos 
i: Lltting s 
cuttings 
cuttlnlJ"• 
cuttin(l !:l" 
cut:t 1 rlfJ ~:i 

cutt i nn ~; 

1:uttin~JS 

•:ut t i n oc::, 
cuttings 
cuttings 
1:ut t in ~JS 

cutting$ 
c uttings 
•:ut ti n9S 
cutti ngs 
cuttings 
.:uttings 

'"" ut t l ng~; 
cutting s 
i::utt111 gs 
•:utt i ngs 
·~utt i fl \15 

cutt 1nqs 
•: ut t i 1"1\]S 
•:ut tings 
cuttinqs 
c u t ti n1J~!.i 

1:uttin ~1!:.:; 

cutt:.tnqs 
cutt. t n<;1s 
cutt i n~~ s 
cut'L i '"J"· 
cutt i n~:11.:.; 

r:.utt i flf.J S 

•:ulttn ~p:j 

cutL1n~.1 s 

utl1no G 

Cutt i ng s 
Cutt i n \lS 
Cutting~; 

Cuttings 
c~i t tings 

Cutting~;. 

Cutting!; 
Cutti.n1,1s 
C1.1t tings 
Cuttirio s 
Cuttings 

\ 
\ 


