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Bujak Davies Group Rankin M-36 ••••• 1 

BIOSTRATIGRAPHIC SUMMARY: RANKIN M-36 

710- 880m Oeflandrea heterop111ycta Zone {early Oligocene) 

910- 92Un Oiphyes colligerum Zone (1ate Eocene) 

950-lOOlln _Adnatosphaeridium reticulense Zone {middle Eocene) 

l025-108'!lm possible Areoligera senonensis Zone {possible early 
Eocene) 

1115-1365m IJinogymrrium euclaense Zone (Maa-strichtian) 

1395-1445m .Odontochiti na. opercu1 ata Zone (Campanian}. 

1475-1525m Surculosphaeridium longifurcatum Zone: Sub:zones 14A,..B 

(Turonian) 

1555-1645m .Kiokansium polype~ Zone: Subzone 138 (late 
Cenomanian) 

1675-1685m Kiokansiurn polypes Zone: Subzone l3A (early 
Ce11omanian) 

1715-184cmt Clricllaouadinium Zone: Subzone 12C (late Albian) 

Ht40-18SOm Chichaouadinium Zone: Subzone 128 (middle AlbianJ 

1860-196Qn Chichaouadinium Zone: Subzone 12A (middle Albian) 

1960-2005m Stellato~ollis sp. A Zone: Subzones llA.-B {early 

Albi.an) " 
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2025-2170m Parvisaccites amp lus Zone: Sub zone lOC (1 ate 

Aptian) 

2170-2280m Pilosisporites sp. A Zone: Subzone 2C (middle 

Kil'lllleri.d.gian) 

2300-2370m PHosi_~l'"ites sp .. A Zone: Subzcne 28 (early to 

middle Kimneri,dgi an} 

2385-259()n Pilosisporites sp. A Zone: Subzone ZA {early 
Ki11111eridgian) 

2610- 2.681ln pas:sibfa Scriniodinium crysta:llinum Zone: Subzone lB 

(early Ki mmeridg.ian) 

2700-Wllln Scriniodinium crystallinum Zone: Subzone lA (early 

Ki11111eridyian) 

2840-3025m Gonyaul acysta jurassica Zone {late Oxfordi:an) 

3055-3185m Hystrichogonyaul:ax I/EA Zone (early Oxfordlan) 

3205-3265111 Gonyaulacysta adecta Zone (late CaHovian} 

3285-3375m Ctenidodinit111 sel_lwoodii Zone (early Callovt«mJ 

3405-3970m Oiacanthum filapicatum Zone (late Bathon,i,an) 

,r;, r;.1 f.' ·~. ••:'. .,...-. -j·, '-' · ···'·"" .. · .. ,,_, 
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Bujak Oavies Group 

SELECTED PALYNOMOR?HS 

710-880m: ileflandrea heterophlycta Zone (early Oligocene) 

710- 71:'.Um 

7!:iU- 760m 

79U- 800m 

830- 84Um 

Areosphaeri di um _a rcuatum (large form) 

Dinopternium cladoi des 

Membranophoridium ~inatum 
wuercoidites #LA 

Chi .r·opteri d·i um mes pi l an um 

Phthanoperidinium cornatum 

Cory1 us #U\ 

Uuercoidites #LV 

Retitrico1pites #LA 

910-920m: Diphyes colligerum Zone (late Eocene) 

910- 92Um Camarozonosporites #LA 

Phthanoperi di ni urn ech~~~~ 
Paralecaniella i ndentata 

%0-lOOOm: Adnatosphaeridium reticulense Zone {middle Eocene) 

9!>U·- 96Um Areoliyera sentosa 

Areoliyera ~ndulata 
Gochtodin ·iurn simplex 
Heterau·1 ac:_acysta porosa 

Pentadinium laticinctum reticulatum 

Rouseisporites #LA 

,, 
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Y9U-10UtJm 

S;1stematopt10ra fJlacacantha 

Wetzeliella ovalis 

lmpletosphaeridium scalenfurcatuw 

foe l a~_).'X i .. ~ pen i cul at um 

l025-1085m: possible Areo1iger a seno:nens·is Zone (possible early 

Eocene) 

1025- 1035m : 

1115-1365m: Oinoqymnium euclaense Zone ( fllaastrkhtian wlth caved earl.y 
Eocene) 

1115-1125m 

123!:i-124!:im 

l27!> - ll:'.8!>m 

1355- 1365111 

Apectodinium homomorphurn (caved) 

Apectodi ni um ~peracanthum (caved) 

Areoligera senonensis (common)(caved) 

~eratio~ pannucea (caved) 

Isabelidinium cooksoniae 

Lentinia wetzeli i (caved) 

Wetzeliella meckelfeldensis (caved ) 

Ueflandrea eocenica (c aved) 
Exochosphaeria ium bifidurn 

Cyclonephelium distinctum 

Cordosphaeridium inodes (caved) 
Hafniasphaera septata (caved) 
Homotryblium _P.al lidum (caved) 

Ruyub i ves i cu Ii tes_ ruyos~2_ 

~ -.~ .. 
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1395-1445m: OdontochH:ina ~rculata Zone (Campanian}. 

139 5-11+05m Chatanyiella tripartit~ 

1435-14t~~m Cha tang i e 11 a b·i ape rtu ra 

14-75-1525m: Surculosenaeridium l ongifurcatum Zone: Subzones 141\-13 

Jl.~ron i an) 

147 5-1480!Tl 

1515-1525m 

l'.~l ai osµhaeri di um asymrnetri ca 

Cyclgf1ephe"lium 2revispi_num 

Cyc1onephe1ium _y_annophorum (rare) 
Udontoch it ina costata 

Pa ·1 aeohystri chophora i nfusori oi des 
Tr ichodinium castaneum 

Canningia col1iveri 
Odontochitina operculata 

1555-1645m: Kfokansium polypes Zone: Subzone 13B (Cenomanian) 

1555- 156om Cyclonephelium vannophorum (common) 

1635-1645m Camarozonosporites insignis 

l675-Hi35m: Kiolcansfom polypes Zone: Subzone 13A (early Cenoma11ian) 

1675-168om Eµelidosphaeridia spinosa 

Senoni as~era rotunda ta (depressed top) 

Chamydophorella _nyei_ 
~~strichodinium pulchrum 

·f 
( 
\ 



Bujak Oavies Group 

1715-1840m: Chichaoua<iin'ium Zone: Subzone 12C {late Al~ian) 

17lb- 172!:Jm 

1795- 18Ubm 

Senoniasphaera microreticulata 

Florentina resex 
~lei~hr i asehaerid ium read ii 
Si Ii ci sp11aera fe rox 

1840-lHSUn: Chichaouadinium Zone: Subzone 12B J.middle Alpian) 

1840m Acritosporites excavatus 

/\µtea polyrnoq~ha 

Cicatricosispori t es #ECB 

Ci~~tri cos i spori tes mohri oi des 

~onyau1acysta _cassidata 

Noq_os ispo rites #EH 

Uliyosptlaerid"ium asterigerum (common) 
Parvisaccites amplus (derived) 
Pa rvisacc ites radiatus 
Plicatella baconensis 

Podocarpidites tricocca 

1860-1960111: Chichaouadfoium Zone: Subzone 12A {middle Albian} 

l86Um Cicatricosisporites potomacensis 

Monosulcites scabratus 

Udontocnitina costata 

. ·. ,; (' ' ~· 
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18HUm 

1900m 

J.920rn 

c·i cat~; cos is po rite~ cauc:.as i ca 
Ctc .ionepne lium ilttada'licum (quest ion ab le 

ident ificat ion) 
pistaltriangu1isporites costatus 
Uliyosphaeridium albertense 

Gleicheneiidites distalyranulatus 

Hystr'ichosphaeriC:ium cooks oniae 

Xena~~ ttEA 

Aptea ~!..L:()rpha (common) 
Di~taltriangulisporites irregularis 
Distal trianyuli sporites maximus 
Nodos i spori tes babsa~. 

Ornamentifera echinata 
Taurocuspori tes spackmani i 

1960-2005m: SteHatoP!>His sp .. A Zone: Subzones llA-B (early Albi~nl_ 

196Um 

1~75m 

2000m 

Astrocysta cretacea 

Clavatipollenites rotundus 
Endoceratium dettmanniae 

Lunatadinium dissolutum 

Podocarpidites ~nulosus 

Callialasporites dampieri 
P1icatella matesovae 

·;·;· .. 
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2025-2170m: Parvisaccites amplus Zone (1ate Aptianl 

2025m 

203Ym 

2U7Um 

211Um 

2160- 217Um 

f.Y.clon-=pheliumn attada1icum (questionable 

identification) 

Parvisaccites amf?..!.::!_:>_ 
Pll,Yl 1ocl aditc~ microret'!._culatus 

CCTbe I os porites Rannu~_?.­

Pl atysaccus ~accus 

Costatoperforosporites #EH 

Cyc l onephe ii um a tta~·1 i cum ( 4ues ti onab ·1 e 

identification) 

Piicatella _Eroblematica 

Cyclonephe1i.um eisenackii (base in sidewall core) 

Odontochitina _costata (base in sidewall core) 

Callia1aspor'ites !!.!.c_>noalasporus 

Podocarpidite~ yranulosus 

2170-228Q:n: Ptlosis.porites sp. A Zone : Subzone 2C (mi;dd!.~ 

Ki1111~ridgian) 

d70-218Um 

2175m 

Ctenidodinium sp. indet. 

Exesi pol I enites scab rat us (abundant) 

Hystrichodinium lanceaturn 

·{ 

\ 
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2180- 2190m 

2l90- Z200m 

22.00-2Zl0m 

2210-222Um 

222U-223Um 

2230- 224Um 

)> ... 

/\mp ho ru 1 a met ae g _t i ca. 

Breedoxiell a #E A 

Campenia #EA 

Concavi s simisporites mu1titubercu1aturn 

Corol1ina itunensis 

Cr ibroperidinium /ft.Z (common) 

Cri b1'02,_eri di ni um .~ob at um 

Ct enidodinium culmulum 

liystricho9on,y_au·1 ax s;l adophora 

.~_!: odi ni un~ perforans 

Mud~~n9 i a. s p. I\ (abundant) 

Scriniocassis dictyot~ 

Senoniasphaera jurassica 

-~tema toµhora fascicu1 igera 

Amphorula #EA 

Cribroeeridinium granu1igerum 

Lantern~ sportula (depressed top) 

_Mei ouroyonyaul ax. di crxpta 

_Systematophora ovata 

Meiouroyonyaulax deflandrei 

!JUderongi a #.f.A 

~eptodinium amabile 

Trianqulopsis discoidalis 

Compositosphaeridium polonicum 

Atopodinium prostratum (questionable identification) 

Ctenidodinium #EK -------
.H.zstri_chosphaeri na orbi fera 
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227U-228Um fl.l i ~_pori t.~ thomas !.!_ 
~teodinium _nur.:Horme 

~reedoxiel1a #EB 

Cor-on·ir~ viyno1lensis (common) 

Cri ~rop10>:_C_i dini urn Itel (quest i onab 1 e ·i dent H i ca ti on) 

!nd<:sc r in i ur1~ ;,ta 1 e_!'itum 

Epiplospr1aera re~icu·iospi~osa 

Hyst .cL.chC?_di n i_~ #DA (common) 

_Pityo!:. µorite~ dividuus (depressed top) 

2300- 2370m: Pi losisporjtes sp .. A Zone: Scbzone 2B {ea r ly to mi ddle 

Ki irmeridgi.a!!}_ 

2300- 2310m 

233U-Z340m 

236U-237u'm 

Meiour oyonyaulax callomonii 

ficat,Li cos i sporites notabi l is 

Mu de ron~rl a_ #EAP 

Saxes pori s #EB 

_Alis porites #EG 

238_5 ... 259Qn: p-nosispori t er: sp .. A Zone: S.ubzone lA (early ~timneri dgicaaj.:. 

2385- 23%m 

241U- 2420m 

tlrnplloru la #tD 

Ctenidodinium chondrum 

Paragonyaulacysta borealis 

Pareodinia sµ. C (common) 

Systematophora #EA 

Coro1 li na /fEV 

Corollina chateaunovii 

Ctenidodinium chondrum (common) 

'{ 
\ 

· .. ~ . ..-
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2460-2470111 

249U-2~U0m 

2!:>2U-2!:>30m 

258U-ZS9Um 

-~ystr-i cho9onyau1 ax serrata 

Occisucxsta balios 

Subt i 1 i sphera i naffect~ 

Cerebropo 11 en it es ltt.B 

Varirugosisporites gran ituberosus 

Callialas_por-ites obrutu~ 

Uccisucysta ~culeat~ 

Pilosisµorites sµ. A (depressed toµ) 

Keticulattsuorites #EC 
--'--·--

_?610-2680n: possible Scriniodini um crystalltnum lone: Subzone 13 (early 

Ki mmeJ:.~gian} 

2610- 2620m Uhynchodiniopsis #ES 

264U- 2650m Call ialasporites #f.l 

2670~-2680m Uvaesporites g1 omeratus 

2700-2810m: Scrinfodinfom_ crystallinum Zone: Suhzone lA (e~rly 

Kimmeric!gian) 

27LHJ-271Urn 

27LU-273Urn 

Ci catricosisEorites #EO 

~ten·idodt_nium pa~!:!xdermum (questionable 

identification) 

Saxospori s teneri rui;osus 

lsct1yosporites _am_elireticosus (questionab1e 

identification) 
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1:'76U-277Um 

Plicatella /fEO 

Tuberositriletes #EX 

Systematophora ltEE 

2840-3025m: Gonyaulacysta j.urassica Zone {late Oxfordian) 

284U-28SUm 

2880-28\JUm 

29Y5-300bm 

.fonvo 1 Ut i seora -~ 1 Uk i torma 

G.onyau1 ac.yst_~ _Jurass ica 

Cicat ricosisporites #EX 

Cteni dodi ni um pachyde rrnum 

Scriniodinium crystal'lin_um (depressed to p) 

Ctenidodinium rotundatum (questionable 

identificat i on ) 

Tuberositriletes #EK 

3055-3185m: Hystrichogonyaulax #EA Zone (early Oxfordtan) 

3055-3065m 

3095- 310bm 

3135-3145m 

317!5-3185m 

Hyst~ichoyonyaulax #EA (questionable identifi cation} 

Lithodinia jura.ss ·i ca 
Nummus #EX 

~teoctinium nuciforme 

Vast1.sporites vastiformis 

.!&'strichogonyaulax #EB 
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3205-3l65m: Gonyaulacysta adecta Zone (late Callovian} 

3205-3215m 

3255-3265m 

Atopodiniw~ prostraturn 

Compositosphaeridium polonicum 

Ctenidodiniurn continuum (questionable 

Ctenidodinium ornatum 

Ctenidodinium rotun<Jatum 

Energlyna ~col laris 

Gonyaulacysta adecta 

i dent ifi cation) 

3285-3375m: Ctenidodinium sellwoodi i (early Callovian) 

3285-329bm Aldorfia scarburyense (quest ionable identification) 

Ctenidodinium sellwoodii 

3405-3970m: IJiacanttmm fil apicatum Zone {late Bathonian) 

3405-3415m Diacanthum filapicatum 

3565-3575m Valensiella vermiculata 

38U5-38lbm Ctenidodinium #EG 

3845-3855m Ctenidodinium #EE 

·f 

\ 
\ 

;-'· 
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APPE NDIX A 

J\lphabetical Listing of Speci es Shown on Occurrence Chart: 

Marine Dinoflagellates 

Index 
number Ta:.-;i::in names 

18'3 
l.25 

G5 
213 
188 
120 
lGO 
105 
1 OS 
20';1 
28 
2'3 
77 
6G 

143 
2(, 
13 
14 

1 
89 

136 
107 
144 

78 
4E. 
52 
71 
30 
45 
44 

8 
54 

1G3 
'30 
61 

129 
7 ·~ 

134 
23 
41 
83 
84 

108 
85 
'38 
15 

10''3 
159 
121 
110 
176 
2 14 
212 
137 

Acanthaulax senta 
A·:anthaulax spp. 
Ach omosphaera ramulifeYa 
Adnatosp~1aerid1um spp . 
Aldorfia scarburgensis 
Arnphoru la #EA 
Amphoru l a !!ED 
Amphorula !!EE 
Amphorula me taelli p tica 
Ampl1orula spp. 
Ape ctodir1ium }1omo1no ~· pt1 um 

Ape.:todinium hyperacanthum 
Aptea anaphrissa 
Aptea polymorpha 
Apteodinium nuciforme 
Areoligera senonensis 
AYeoligera sentosa 
Ar eol i g .eY ll undul at a 
Areosphaeridium ~r ~uatum (l a rq e 
AstY o cysta i:retar:ea 
Atopodinium prostratum 
Dreedoxiella REA 
Dreedoxi ella #EB 
Caddosphaera halosa 
Cal lai osphaeridium asymmetri c a 
Canningia colliveri 
Canningia Yingnesiorum 
Cerati opsis pannucea 
Chatangiella biapertura 
Chatangiella tripartita 
Chiropteridium tnespilanum 
Chlamydophorella nyei 
Cleistosp~1aerid1um ehrenbergi1 
Cl e istospf1aeridium l1uguor1tonii 
Cleist,~spJ1aeridium spp. 
Cometodinium 4~EA 
Com.etodini um spp. 
Compositosphaeridium polonicum 
Cordosphaeridium cantharellum 
Cordosphaeridium inodes inodes 
CoYonifera oc eanica 
Cribroperidini um ttEX 
Cribroperidinium HE Z 
Cribroperidinium edwardsii 
Cribroperidinium episomum 
Cribrcperidinium giuseppei 
Cribroperidinium globatum 
Cribroperidinium granulatum 
Cribroperidinium granuli9ar um 
Cribroperidinium spp. 
CYibroperidinium systremtnatum 
Ctenidod in ium UEE 
Ctenidodinium #EG 
Cten1dodinium #ER 

Inde x 
number 

l 4E. 
200 
1 1 1 
198 
180 
19 1 
206 
103 
80 
47 
3'3 
99 
72 

') 

48 
73 

2 
3Ei 

208 
196 

3 
130 
201 

91 
147 
202 
207 

148 
174 
171 
131 
37 
6 2 
95 
lG 

126 
204 

67 
14'3 
182 
132 
lTl 
183 

42 
1 (H) 

197 
17 
43 

150 
104 
56 

Ctenidodinium chor1dru1n 
Ctenidodini um continuum 
Ct enidodinium culmulum 
Ctenidodinium or11atum 
Ct enidodinium pachydermum 
Ct eni dodinium rotundatum 
Ct enidod inium sellwoodii 
Ct e nidodinium spp . 
Cyclonephelium a t tada l icum 
Cyclonephelium brevispinum 
Cyclonephe lium distinctum 
Cyclonephelium distinctum brevi&pinum 
Cyclonephelium eisenackii 
Cyclonephelium sp. A, ~/ill. & Brid. 1975 
Cyclonephelium vannop•1orum 
Cymososphaeridium DEA 
Dapsilidinium pastielsii 
Deflandrea eocenica 
Diacanthum filapicatum 
Diacanthum spp. 
Dinopterygium clacjoides 
Egmontodin ium spp. 
Ellipsoidictyum cinctum 
Endocerati1.tm dettmanni <>.e 
Endoscrinium g a leritum 
Ener glyna acollaris 
Energ lynia spp. 
Eo•:ladopyxis peni•:ulatum 
EpelidosphaeYidia spinosa 
Epiplosphaera reticulospinosa 
Epiplcsphaera spp. 
Eschar isphaeridi a pocockii 
Esc~1arisphaeridia Yudis 
Exochosphaeridium bifidum 
Florentina rese x 
Fl 1:1Yentina spp. 
Goc•itodinium simplex 
Gongly•:•dinum #EA 
Gonyaulacysta adecta 
Gonyaulacysta cassidata 
Gonyaulacysta dualis 
Gonyaulacysta jurassica 
Gonyaulacysta lonqicornis 
Gonyaulacysta serrata cf. 
Gonyaulacysta spp. 
Hafniasphaera septata 
Hesl ertonla >1esler tonense 
Heslertonia spp. 
Heteraulacacysta porosa 
Homotr ybl ium pa l l idum 
Hystrichodinium #DA 
Hystrich o dinium lanceatum 
Hystrichodinium pulchrum 
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APPENUIX A (cont 1 d) 

Alphabetical Listing of Species Shown on Occurrence Ch~rt: 
Marine Dinoflagellates 

I 
\ 
\ 
l 

Incle>: 
number- Taxon names 

I ncJex 
number Taxein name~ 

205 
1 '?13 
19·;1 
112 
173 
151 
1·:i2 
BS 

138 
2 4 
31 
57 
74 
63 

122 
32 

170 
133 
l. 64 
113 
114 

4 
194 
':J2 
87 
27 

145 
128 
123 
1·=..o 
215 

5 
115 
152 
124 
157 

81 
116 

58 
195 
16'3 
lGG 
97 

184 
4''1 

93 
185 
5'3 
18 

Hystrichodinium spp 
Hystrichogonyaulax ttEA 
Hy~;tricl11:1gciny ~\ulal': #ED 
l·fystrichogonyaL1 l ax cladophora 
Hyst '( i 1:ho9-onyaul a;1: cl adc1phoY c1 ·= f. 
Hystric•1ogonyaulax serrata 
Hystric~1agonyaulax sp p . 
Hystric•ios phaeridium cooksoniae 
Hystric f1os~>l1arerina orbifera 
Impletosp•1aeYidium scalenfurcatum 
Isabelidinium coo~(soniae 
Isabelidinium cretaceum 
Kleithriasphae1~idium lof f r ense 
Kleithr-iasphaeridium readii 
Lant erna sportula 
Lentinia wetzelii 
Lepto:•dinium UEr-
Leptodinium amabile 
Leptodinium mamilliferum 
Leptodinium perfor a ns 
Leptodinium ~;pp. 

Lingulodi r1ium machae rophorum 
Lithodinia jurassica 
Lunatadiniun1 cJissolt~tum 
Luxadinium UEA 
Manumiella cretacea 
Meioui'i:igonyaula;1; callomoriii 
Meiourogonyaulax defla11dr e i 
Meiourogonyaulax dicrypta 
Meiouro9_.onyaulax spp . 
Meiourogonyaulax valer1sia 
Membranophoriclium aspinatum 
Mt:ondicodinium ~ll'" Oenl andic: um 
Mil lioudodini um jubaris 
Muder •:•ngi a UEA 
Mude>"ongia -/tEAP 
Muderongia impaYilis 
Muderongia sp. A 
Muderongia sti..\LtY" ota 
Nummus ltEX 
Occi~ycysta acu leat a 
Oci: i sui:.:ys.ta bal i os' 
Occisucysta spp. 
Occisucysta thulia 
Odontochitina costata 
Odcni;ochitina opercLllata 
Oligosphaeridium albertense 
Oligospt1aeridium asterigerum 
Oligcsphaericlium complex 
Oligosphaeridium pulcherrimum 
Oli(~Osphaeridi um pulcherrimum •:f. 
Oodnadattia tubkro:ulata 
Operculodinium cantroc aYpum 

34 
50 

1 f, l 
13'3 
211 
162 
13 

153 
154 

10 
1:: 

181 
203 
1G7 
175 

20 
117 
18G 
118 

94 
GO 
58 

135 
172 
173 
142 
1G5 
155 
64 
38 
11 

5 
70 

101 
168 

75 
76 

140 
141 
178 

7 
156 
11 ·:i 
127 
21 
51 

102 
187 
210 

40 

88 

Palaeocystod1r1iu1n golzowense 
Palaeohystrichop•10Y a infus~rioides. 

Paragonyaulacysta l>orealis 
Pareodinia ceratophora 
Pareodinia ovittii 
Par eodi nia sp. C 
Pentadinium latio:inctum reticulatum 
Perisseias~1aeridium pannosum 
Perisseiasphaeridium spp. 
Phthanoper-idinium 1:eimatum 
Phthanoperidinium ed1i.na.J;um 
F'ol y~;t ephanephor t.is sar jei.-tn-t. i i 
Polystep•1anophorus orbiferus 
Polystephanopl1orus spp. 
Rhynchodiniopsis 1tES 
Rottnestia borussio:a 
Scriniocassis dictyota 
S•:riniodinium crystal l in.um 
Senoniasphaera jurassica 
S-enoni asphae.r a mi c r or e.t·i cul at a 
Senc1n i asphaera mi 1: r1:iYet'i 1:·u1 at .a 
Senoniasphaera rotundata 
Sentusidinium cLti:ul l i for me 
Sentusid1nium erytt1rocomum 
Sentusidini um filiferum 
SentusidiniLtm rioLtlti i 
Sentusidinium spp. 
Se11tusi di ni Ltm verru.1: osus 
Sil ici sphaera ferox 
Spinidinium sp. indet . 
Spini ferites pseud1:,fuYcatus 
Spiniferites ramosus 
Spc1ng•:1d in i um deli t i.ense 
Spongodinium so lidu1n• 
SubtilispheYa inaffe•:ta 
Surculosp~1aeridium longifurcatum 
Suro:ulosphaeridium sp. indet. 
Systematopheol"a ilEA 
Systematophora UEB 
Systematc•phora #EE : low prcu:ess-groups 
System~tophora ancyrea 
Systematc•phoYi~ are1:1l.ata 
Systemat•:iph1:ir-a fas 1.:i1: u.l igera 
Systema.t•:ophora ovata 
Systematopl1ora placacantha 
Trid1odinium o:astaneLtm 
Trichodinium sp. indet . 
Valensiella sp. indet. 
Valensiella vermiculata 
Wetzeliella articulata 
Wet ze lie lla mecke1feldensis 
Wetzeliella cvalis 
Xenascus ltEA 
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APPENDIX A (cont'd) 

Alphabetical Li.sting of Species Shown on Occurrence Chart : 

Pollen and Spores 

I nd ex 
number 

G'3 
28 
1 '9 
2 3 
'32 

'3 
2 4 
86 

134 
119 
143 

66 
'36 
4 4 

112 
146 
78 
84 
12 
17 
7·3 

145 
45 

108 
102 

87 
85 
'37 
2 '3 

124 
133 
126 

4E, 
47 
30 
88 
31 

103 
4(1 

GO 
Gl 

11G 
81) 

32 
127 

Ab iespoll e ni tes microreticul at us 
Ac ri t o sporit e s exc avat us 
Al ispor ites bil atera li s 
Alis-porites grandis 
Ali sp1:1Y i t e~:; th1:1m.a~ii i 
A-l nipollenit;e-s ver us 
Araucariacites australis 
Araucariacites punctat us 
Calli al aspo-r i tes ffEFG 
Callialasporites # EZ 
Call ialaspcwites cYas.sie;.-~inus 
Cal li a lasporites dampieri 
CallialaspoYites infrapunctatus 
Callia laspor i tes monoalasporus 
Callialaspor ites obrutus 
Callialasporites trilc1batus 
Callial a sporites tr ilobatus c f. 
Callialasporites turbat us 
Camar •::1 ;:~onospor i tes ULA 
Camar ozor1osporites ins i gr1is 
Campenia llEA 
Cedripites +if:H 
Cedripites canadens is 
CerebYopol l r"ni t es frEB 
CHr e br op•:•l l Len it es lfEC 
Cer-ebr •:1.pi:-l 1 en i t; es mai: F C•-V C~Y' rue .:is.us 
Cerebropol lenites mesozoicus 
C~1asmatosporit es nelsonii 
Cicatricosi spor i tes #ECB 
Ci c a-tr i c o si ~;por i tei;.; tlEO 
Ci ca.tr i cosi sp i:.:i1·· i tes 4lEX 
Cicatricosi sporites abacus 
Cicat r icos isporites caucasica 
Ci 1: at r i r: os-i sp1JY" it f.?S hannove1" ana a ff. 
Cicatricosisporites hughesi i cf. 
Ci i:at-Y i i:osi spol,. it es rni c r ost 'f i a. t u s 
Cicatricosisporites mohrioides 
Cicatricosispor ites notabili s 
Ci cat y i 1:1:1si s p.1jr it e:J p1:1tt:.:1macens is 
Cicatr icosisporites spp. 
Clavatipollenit es Yotundus 
Cc1rt•:avis:si.mispr:.:<Yites mi-no.r 
Concavissi misporit es multituber culatu11 
Cor1cavissimisporites pun<tatLlS 
Conti gi n i spor it.es d•:•Y sost Y" i a .t L1:,,; 

Index 
number Ta;.-;on names 

118 
121 
49 

10G 
38 
72 
G7 
':1 3 

109 
7 

4B 
73 

107 
o·J 
71 
16 
18 

G 
20 
81 

120 
21 
41 
53 
54 
77 
E.3 

50 
51 

G5 
'3(l 

82 
'3'9 

128 
55 

141 
113 
122 
147 

1 
33 
52 
74 

Contignispori tes tr letLlS 
C'.:invol ut i sp•:•r a kl uk f Col" ma 
Coptospora williatns 
Cor•:•llina lfEV 
Corollina chateaunovi1 
Cor oll ina itunen5is 
Corollina torosa 
Corollina vignoiensis 
Coronatispora spp. 
C•:•r yl us tlLA 
C1:1st atopeY" f i::1rospc1r i t -r=.s HEG 
Costatoper forosporites UEH 
Coup.e.r i spc1r i tes c•::impl e~: cf. 
Couper i spor i t ·es major 1 
Crybel o sporites par1nuceus 
Cyat hid ites australis 
Cyathidites minoY 
Cyathid ites s pp. 
Deltoidospora hal!ii 
Dr-:ns1;,isp0Yites micri:)rugulat.us 
Densoisporites perinatus 
Dictyophyllidites harrisii 
Di st alt r i an~.1ul i s _por it es cost at us 
Di st al tr i ang ul i sp Qr i te·s irregular is 
Di st alt r i angLtl i spor- it es ma~,; i mLt s 

Exesipolle11ites scabratus 
Exesipollenites tumul us 
F" •:1r ""3mi n i spi:ir a jur as-s ii:: a 
Gl ei c henei i di t.es di st a.1.g-r ~.i.nt.d a·t us 
Gleicheneiidites senonicus 
Hammu l at ispoYites UEA 
Hr:.1.zarea she•:1ppaxcii i 
InapeYturopollenites tlEA 
rnaperturopc·llenites granula.tus 
Interlc·bites triangu lar-is 
Ischyosporites ampliYetic.:;:1sus 
Klukisporiteg foveolatus 
f(lukisporites pseudoreti•:ulatus 
Klukisporites variegatus 
~~~r aeu-sel i speiY it es WEC 
!(1,.aeuselispo1ites reis-singeri 
La-evi gat•:,spi:rY" i tes i:1va:tus 
Lei i::i,tri letes equie:.i-~inus 

Leiotrile-tes meckelbuYgerisis 
Mn.tonisp~;.Yite .s equie :t-:.inus 

\ 
\ 
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APPENDIX A (cont'd) 

A"lphabetica1 Listing of Species Shown on Occurrence Chart: 

Pollen and Spores 

Index 
number T a~;on names 

~i2 Monosulci tes scabratus 
34 Nodosisoorites #EH 
56 Nodosisporites babsae 
25 Nummus spp. 
57 OYnamen~ifeYa e~hinata 

2 Osmundac idites claytonites 
100 PaYvisacci1;es ttEB 

70 PaYvisaccites arn11lus 
35 PaYvisac•:ites radiatus 
62 Perinopollenites elatoides 

148 Perotriletes spp. 
36 Phyllocladites microreticulatus 

3 Pi~eaepollenites spp~ 

114 Pilosisporites sp. A 
4 Pinuspollenites spp. 

94 Pityosporites #ER 
95 Pityosporites dividuus 
37 Platysaccus megasaccus 

129 Plicatella #ED 
38 Plicatella baconensis 
GB Plicatella matesovae 
75 Plicatella p roblematica 
83 Podocarpicfites canadens i ~; 

58 Podocarpidites epistriatus 
G4 Podocarpidites granulosus 
26 Podocarpidites potomacensis 
39 Podocarpidites tricocca 

5 Quercoidites #LA 
10 Quercoidites #LV 

117 Reti culatisporites #EC 
11 Reti tri cicolpites DLA 

142 Rotverrusporites grar1ulatu111 
110 Rotverrusporites spp . 

13 Rouseisporites #LA 
43 Rugubivesiculites #EA 
27 Rugubivesiculites reductus 
15 Rugubivesiculites rugosus 

144 Ruqutriletes #EA 
104 Sa~osporis ttEB 
125 Sax1:1spoY is ten er i r u~osLts 
lt)l Sestrosporites pseudoalveolatus 
103 Spheripollenites scahratus 

14 Stereisporites antiquasporites 
7G Striatella sp. indet. 

130 Taurocusporites redu11ctJ S 
59 TauYocuspoY ites spac~~manii 

8 Taxodiaceaepollenites tiiatus 
115 Todisporites major 

91 Triangulopsis discoidalis 
136 Tuberositriletes #EK 
131 T1.1berositril.ete~; . liEX : few laYge verru.;:ae 
13':1 
132 
123 
140 
130 
111 
137 

Tuberosi tri letes minutus 
Uvaespories UE.A : qt·an1::i-verru1:.:ate 
Uvaesporites glomeratus 
Varirugosisporites ~tEA 

Varirugosisporites 4~EK 
Varirugosisporites granituberosus 
Vastisporites vastiformis 

\ 
\ 
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APPENDIX A (cont 1 d) 

Al phabetical Listing of Species Shown on Occurrence Chart: 
Algae and Foraminiferal Li ners 

Indi::?:1.: 
number Taxon names 

4 foraminiferal liners 
2 Micrhystridium fraqile 

Para lecaniella indentata 
5 Tasmanites spp. 
3 Veryhachium spp. 

Reworl<ed Pa 1,ynooiorphs 

J.ndE?:1; 
nt.1.mber- Ti::\:i;on n,"1-me~'i 

7 *Achomosphaera neptunii 
18 *Breedoxiella #EA 

8 * Callialasporites monoalatus 
16 -l!·Cte!t-c:~br opc•l 1 f2n it e"°:; mac l' ovE·r-i' uc osus 

·3 -~·Ci.cc.d;~-ii::osispoi-- itl:?'.i-:; hannover-e.~na i:f. 
2 *Cometodinium #EA 

17 *Corollina itunensis 
1 O ·i+CC•S tat o p er- 'f C•lr ospor- j_ t es :f.t.El~j 
14 *Cr-ibroperidinium #EX 
20 *Ctenidodinium #EZ 

1.1 
l. :~: 

13 
1. •J 

"t 
15 

c:, 
l 

*Cymoso sphaeridium #EA 
*Hystrichodinium furcatum 
·l<-Hy~;tr·:i.·:hodini.um furcatum 
0-i·Mude.1' onq i e:1 i mpar- i l is 
·X·Mude·(ongid s;imple:1; p~2r- forat.:;1 
*Muderongia staur-ota 
*Parvisaccites amplus 
*P l icatella pseudomacrorhyza 
* Rugubivesiculites #EA 
*Triancoraesporites spp. 
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APPENDIX U 

Examined Samples: Rankin M-36 

710. 00 Cutt i. n~;I~> 1JCO. 00 !3WC 2b70. 00 Cutt i ng-s 
7:::;0. 00 Cutt i nq:::; 1'37'..:i. 00 SvJC 270 0. 00 Cutt i ngs 
7'30 . 00 Cutt :i. nq ~; 19 'J~'i. 00 Cutt i. ng~_; 2720. 00 Cutt i ng~;-; 
s :::~o .. 00 Cutt :i. ng!::;. 2000. 00 St,.,JC: '.27b0. 00 Cutt i nqs 
E370. 00 Cutt i. l"lCJ ~; ; 20'.?~:i. 00 swc ~~:HOO. 00 CL1tt i nq !oi 
')10 . 00 Cutt i nc:;i!:; 20::;~; .. 00 Cutt i. n~:I!':; 2U40. 00 Cu tt :l n r,Js 
95() .. 00 Cutt i nc:i !::; 20::~9 . OU ~3WC 2F.JHO. 00 Cutt :l ngs 
'3'30. 00 Cutt i n\:1 s; 2070. 00 Ell.JC 2 '3?0. 00 Cutt i ngs 
:1.02:0-3. 00 Cutt i ng~::. 207:'5,. 00 Cutt J. nq~.:; 2'3~3~5 .. 00 Cutt i ngs 
1075. 00 Cut t :i. nq•;; 21 10. (l(l swi::: 2·::r:i;:s. (H) Cutt; i ngs 
1 1 :!.'.'..) . 00 Cu. t t :i. n c1c.:; :::: 1 15. (le) Cutt :i. nq!S 301'.3. 00 Cutt i ngs 
1 l ~35. OU Cu t t i n qs 2140. 00 Cutt i n~:1s ~30~5~.5. 00 Cutt i ngs 
1 19~i. 00 Cutt ·' nq<;c; 2 :l~50. 00 Cutt i n q~:; 30·::15 .. 00 Cutt i. ng~.s 
1 :2~7~5 .. 00 Cutt :i. n Cl~; 21[,0 . 00 Cutt i ng~:; ~:~ l ::!5., 00 Cutt i ngs 
127'.:'i .. <)(l Cutt :l ng:; 2170. 00 Cutt :i. nqs 3175 .. 00 Cutt i ng'; 
l3l5. 00 Cutt :i. nqc.:; 21 7~i. 00 ~;we :J~?"O~i .. 00 Cutt i ngs 
1 :3~5~5 .. 00 Cutt i nq'.:'.; :~-~ 1 E-~ 0 .. 00 Cutt :l nq,; ~j2~55. 00 Cutt ings 
139~5" 00 Cutt i nq s; 2 :i. ·~10. 00 Cutt i nqs 32D:'i. 00 Cutt :lngs 

1435. 00 Cutt inqs; :~:200 . 00 Cu tt i ng~:; r-rr-,.-··,r-7 
~ . .;i .. ::.~. 00 Cutt ings 

1.475 . 00 Cutt i nq~; :2210. 00 Cutt i. ni;:i~> 33f.,5-.. 00 Cutt i n(::IS 

1~i15. 00 Cutt :l nc_i s 2220. 00 Cut ti nqs 3-4(>5-u 00 Cutt i n~~s 
155~5 ti 00 Cutt :l nqs 2::.;:::30 .. 00 Cutt :[ nqs 3445. 00 Cutting·s 

l !::i'J5. 00 Cutt i nqs 2240. 00 Cutt i nc;i~s 348:'.:i. 00 Cutt i ngs 

l E:35" 00 Cutt i n~,l '-" 2 ~~'.70 . 00 Cutt i ngs; 3525 .. 00 Cutt i nqs 
157~~ 00 Cutt i n\~ S ~;::300. 00 Cutt i rl\;IS 3565 .. 00 Cutt i ngs 
171~3. 00 Cut ti n1~1s 2~~30 " 00 Cutt 1 n9£; :JE.05. 00 CL1tt i n<;:t·S 
1 -7c:·r:-
. / ._)..J .. 00 Cut ti nqs 2:3c:,o. 0 0 Cutt i nps 3CA5. 00 Cutt i ngs 

17'3'.":'i. 00 Cutt i. fl!;IS 2:JE1:5 .. 00 Cutt i 1"1!:;1~3 3S85. 00 Cutt i rrgs 
l 83~i. 00 Cutt i f1 t;;I s; 2410. 00 Cutt i nq~s r::'l7"':•t=" 

.... 1~ ..:...w .. 00 Cutt i nqs 

1E140 . 00 swc 2.;:1.30 .. 00 Cutt i nq~-o 37t:,5. 00 Cutt ings 

1 860. 00 SltJC 2460. (H) Cutt i nqs 3f:30:5. 00 Cutt l ngs 

1075 . 00 Cutt i nq~> 24'30. 00 Cutt i ngs-, 384!:."i. 00 Cutt i ngs 
1880 . 00 swc 2520 .. 00 Cutt ings 38El5. 00 Cutt ings 

1 '300. 00 SWC 2550 .. 00 Cutt i nqs 3'3-25 .. 00 Cutt i ngs 

1915. 00 Cutt i ng~; :;;::suo. 00 Cutt i nqs 39f.O. 00 Cutt i n9s 

:l.'3:20. 00 Sl..JC 2bl0. 00 CLttt i nq~-:; 

l 'J~:'.)~j. 00 Cutt i nqs ::::'.C40. (;O Cutt i nqs; 


