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Bujak Davies Group Nanmal F-99 ••••• l 

2320-2390m: 

2390-2450m: 

2420-2860m: 

2860-2890m: 

2890-3270m: 

3280-3290ul: 

3305-3310fi1: 

3310-3315m: 

3315-3370m: 

3370-3420m: 

3420-3450m: 

3450-3(90m: 

PAlVNOlOGICAl SUMMRY: NARWHAL F-99 

Cannosphaeroesis sp. A Zone (late Miocene or older) 

Pentadinium laticinctum Zone {middle Miocene or 
older} 

Areosphaeridium arcuatUli'l Zone {early Oligocene) 

Diphyes co11igerum Zone (late Eocene} 

Adnatosphaeridium retfculense Zone and Apectodirrhnn 

h01uomorehum Zone undifferentiated (early to 

(middle Eocene) 

Odontochitina operculata Zone {Campanfan) 

Possible Surculosphaeridium longifurca:tum. Zone 

(early to late Turoni:anl 

Kfokansum polypes Zone (early to late Cenomani'an) 

Chichaouadinium spe A Zone (middle to late AlManJ 

Parvisaccit-es amolus Zone (late Aptf an) 

Subtil i sphaera terrul a Zone (early to late 
Barremian:) 

,' 



3490-3840&i: 

3850-430<m: 

4300-4475 : 

4475-4570m: 

Narwhal F-99 3•••• 2 

Pseudoceratium pelliferum Zone (early to 
middh~ Valanginian} 

Cerebropollenites .macroverrucosus Zone (late 
Berriasian) 

Ctenidodinium 2anneum (early Berriasian) 

No zonal Ass·ignraent (possible late Jurassic) 
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SELECTED PAi.YNQMO~PHS 

2320-239Cm: ICannosphaeropsis sp. A Zone (late Miocene or ol~er)_ 

2320-2330m: 

2330m: { swc} 

2350-2360m: 

2360m: ( swc) 

2380-2390m: 

Compositae #LA 

Lycopodiumsporites annotinioides 

Operculodinium centrocarpum 

Osmundacidites claytonites 

Systematophora ancyrea* 
Tsugaepollenites igniculus 

Tsugaepoll eni tes vi ri di fl urni ni pites 

Spi ni feri tes adnatus 

Tuberculodinium sp., Williams & Brideaux, 1975* 

Coryl us #LA 
Ilexpollenites margaritus 
Pterocaryapo11enites stellatus 

Caryapo11en ites. simplex 
Li ngul odi ni um machaerophorum 
Polypodiidites favus 

Erj ci pi tes antecursori oi des 

Erici pi tes compa.ct i pol 1 er:ii atus 

2390-2450m: Pentadinium l:aticinctum Zone (middle Miocene or o;ltter.) 

2390m: ( swc) 

2410-2420m: 

Melitasphaeridium choanophorum 
Pentad-inium 1atidnctum laticincturn* 

Li qui dambar #LA 

\ 
\ 

;.'·:-· 



Bujak Davies Group Havwhal F-99 ••••• 4 

~-286Gm!: J\reosphaeiridfu arcuatlllil Zone {early Oligocene) 

2420m: (swc) 

2440-2450m: 

2470-2480m: 

2480m: ( SWC) 

2540-2560m: 

2560-2570m: 

2590··2620m: 

2620-2660m: 

2660m: { SWC) 

Artemisia-Tara~ spp. 
Glaphyrocysta sp. indet.* 
Wetzeliella symmetrica* 

Jusseaia sp., Piel 1971 

Apteodinium spiridoides 
Rouseisporites #LA 
Spi nifer'i tes pseudoforcatus 

Reticulatosphaera actinocoronata 

Jug1anspo11enites nigripites 
Selaginellaites perinatus 

~amarozonosporites #LA 

Cicatricosisporites daviesii 
Selaginellaites selaginoides 
Spi ni feri tes varmae 

peflandrea phosphori tica 
Hystricho!<olpoma rigaudiae 
Micrhystridium fragile 

~0antedinium simplex 
Selenopemphix nephroides 
Tiliaepo11enites vescipites 

, ... _ 



Bujak Davi es Gro1Jp Narwhal F-99 ••••• 5 

2720-2730m: 

2740-2820m: 

2750m: ( swc} 

2840m: ( swc ) 

Cribropeddinium giuseppei 

Lej eunecysta granosa 
Lejeunecysta spinulosa 
Tuberculodinium vancampoae (caved) 

_Pachysandra #LA 

Tuberculodinium vancampoae (probable contaminent) 

Homotryb 1 i um f1 ori pes 

2860-2890m: Diphyes colligerum Zone (late Eocene) 

2860-2870rn: 

2870m: ( SWC) 

Cordosphaeridium gracile* 
Cordosphaeridium inodes inodes* 
Mys~rri chokol poma sa 1 aci um'~ 
Phthanoperidinium comatum 

Sam1andia chlamydophora* 

Achil 1 eodi n.ium bi formoi des* 

Areosphaeri di um arcuatum (large fQrm) 

Ci catri c_osi spori tes dorogens is 
Defl andrea heteroph 1 ycta 
Defl andrea spi nulosa 
Hystrichokol poma ci nctum* 
Kisse1ovia co1~eothrypta 

Phthanoperidci ni'um 1 evimurum* 

2800-328Qra: Adnatosphaeridium nticul~_nse Zone and Ape;c.~d:f:nfura 

homozmorphlBi'.l Zone und.ffferentiat.e<ll (:early to middle Eocene,) 

i~890-2910m: Achomosphaero. s-agena 

Camarozonos2,orites #LB* . --, . 

. ( 
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2920-2940m: 

2950-2960m: 

2960m: ( SWC) 

2980-3000m: 

3010-3040m: 

3050m: ( swc) 

3100-3120m: 

3130-3136m: 

3136m: ( swc) 

G1aphyrocysta vicina* 
Lentinia serrata 
Systematophora placacantha* 
Wetzeliella articulata 

Cordosphaeridium divergens 
Cordosphaeridium funiculatum 
Glaphyrocysta laciniiforme* 

Rhombodinium draco 

Dinopterygium cladoides 

Areosphaeridium diktyop1okus* 
.§1 aphyrocysta spi neta* 
Phthanoperidinium alectrolophum* 

Cerebrocys!!!. bartonensi s* 

Cordosphaed di um mi numum 
Dapsilidinium simplex 

Areosphaeridium fenestratum 
Areosphaeridium multkornutum (small form) 
Deflandrea oeb·isfeldensis* 

Araneo$"phaera araneosa 
Areoligera sentosa* 
Deflandrea eocenica* 
Gl aphyrocysta semi tecta 
Spiniferi tes moni l is 

Areosphaeridium .!!:.cuatum ( sman form) 

Phthanoperidinium #LG 
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3160-317lm: 

3171m: {swc) 

3186m: ( swc) 

3200rn: ( swc ) 

3220-3270m: 

Phthanoperidinium ~chi natum 

Phthanoperidinium multispinosum 

Phthanoperidinium geminatum 

Impagtdinium californiense* 

Thalassiphora patula 

Rottnestia borussica 

Jm2agidinium #LG* 

3280-3305w.: Odon~~o~hii'Una operculata Zone {Camparrian) 

3280-3290m: Chatangiella tripartita* 

3305··3310m~ 12ossi b 1 e Suf'Cufo~phaer'f di Ui1 1 ongi furcatum Zone: Subzones 

14A-B (early to late Turonian) 

3305m: ( swc) ~ilicisphaera buspinum (questionably present)* 
Spinidi~ium spp. 

3310-3315m: ~'iokansum p«>b.,2!! Zone: Subzones 13A-B (early to late 
Cenomani&n) 

3310-3315m: Cicatricosi.?£orites cocononiensis 
Cleistosphaeridium huguontonii {common)* 
Li tos2haeri dium s i piloni0phorum 
Odontochitfna costata 
Xenascus ceratioides 

\ 
; 
I 
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3315-_!370m: Chfchaouadinium sp. A Zone: Subzones 128-C {middle to late 

Albfan) 

3315-3330m: 

3340-3350m: 

3360m: ( swc) 

Cerebropol1enites #EC 
Chichaouadinium vestitum* 
Cicatricosisporites venustus* 
Gonyaulacysta cassidata (present)* 

Odontochitina operculata (common} 
Pl i eaten a probl emat i ca (present) 

Cicatricosisporites #EF 
N(Jdosisporites babsae* 
Plicatella baconensis 
Plicatella bifurcata* 

Apteodfoi um grande 
Cicatricosisporites #EAI* 
Cycl onephel i um eis.enacki i.* 

Cyclonephelium vannophoruf'l 
Lecanie11a dictyotum 
Ornamentifera echinata* 

Ovoidinium verrucosum (questionably present) 

3370-3390m: S.te11atopo11is spo A Zone: Subzone llB {·early Albi.anl 

3370-3390m: Corollina torosa 
Pl icatel la macrorhyza 

Pl i.catel 1 a mate-sovae* 
. --·--·-

Rouseisporites reticulatus 
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3390-3420.: Ste11atopo11 is sp .. A Zone: Subzone llA (early Al bi an) 

3390m: { SWC) 

3400-3420m: 

Foraminisporis asymmetrica 
Tigrisporites scurrundus* 

Cicatricosisporites #EAP (derived) 
Cicatricos isporites delicatus 
Ci ca~tri cos i spori tes m·i crorugu1 atus 

3420-345fm: Parvisaccites amplus Zone: Subzone lOC (late Aptian} 

3420m: ( swc) 

3430-3450m: 

Cicatricosisporites annulatus 
Coronatispora valdensis 
Cyclonephelium attadalicum cf.* 
Lycopodiacidites irregularis 
Neoraistrickia truncata 
Parv·i sac cites ampl us (rare)* 
Pli cate 11 a #EY 

Cicatricosisporites sternum (derived) 

3450-3490l : SubtHisphaerr~ terrula Zone: Subzcmes 9C-D (early t.o late. 

Barrem1anl 

3450m: swc Cicatricosisporites #EAL* 
Cicatricosisporites #EU (questionable) 
Cfcatricosisporites apicanalis 
Cicatricosisporftes potomacensis 
Corolli na torosa (common) 
Cos ta toperforospori tes #EG~· 

Crybelospprites _Eannuceus 
Interlobites tria.ngularis 

\ 
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3460-3480m: 

3480m: ( SWC) 

J anuaspori tes _spi niferus 

Triretilobata marylandensis 

Uvaespori tes glomeratus. 
Ve1osporites triquetrus 

Cicatricosisporites microstriatus (derived} 

Cicatricosisporites striatus 
s;ostatoperforosporites #EF (derived) 
Couperi spori tes comp 1~ (common ) 
Pl kate11 a #EE 

Podocarpidites herbtsii 

Ca 11ia1 aspori tes monoa 1 asporus* 
Cicatricosisporites australiensis 
.Cicatricosi sporites exi1 ioi des 
Conti9!!,isporites glebulentus 
Pi1osisporites ~~ 
Reticulatisporites #EA* 

_3490_:3560m: Pseudoceratium pelliferum Zone: Sub-zone 7C (mj;ddle 

_val !"9i nian) 

3490-3520m: 

3520-3530m: 

ficatricosisporites #ECG* 
Cicatricosisporites {28 CICATR DG} (common) 
.fi~atricosi sporites tersus 
Concavissimispor-ites giganteus 

~ostatoperforosporites #EB* 
Costatoperforosporites #EF* 

Striatella ¥1£F 

Cicatricosisporites (28 CICATR DG) 

Conti gni .sporites hi 1 sei * 
Pil osi seof'i tes_ crassangul ari s 
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3530m; ( ~YJC) 

3550-3560m: 

Hystdcho~ulax cladophora cf. 

Ci catri cosi s_pori tes mi crostr·i atus 

Contignisporites dorsostriatus 

Jrilobosporites tenuiparietalis (derived) 

!560.,:3840m: Ps~udocerat'h.oo pell iferum Zo!'e: Subzmie 7A _(earl,l 

!alanginia'!_). 

3560m: ( swc) 

3580-3590m: 

3590m: { swc) 

3620m: ( swc) 

3640-3650m: 

3650m: ( swc) 

3730-3750m: 

Ca11ia1asporites infrapunctatus~ 

Ctenidodinium #ES 

Subtilisphaera terrul~ 
J!.i 1 obospori t~ va 1 angi nens is* 

Campenia #EA* 
Pilosisporites ericus 

Striatella im2e.!~* 

Taurocusp!'ri tes spackmanj_~ 

Cicatricosisoorites #EAJ 

Ci catri cos i spori tes #EAE 

Cicatricosisporites #f.Al (common) 

Coro 11 ina i tunens is* 
Ctenidod"inium panneu~ (derived) 
Densoisporites triradiatus cf. 
Occisucysta spp. 

Cicatrt~2sisporites exilioides Dorh 1 71 

Ci catri cos i spof"i tes stri atus 

Pilosisporites !emicapillosus 

Trireti1obata trioreticulosa 

-' i . .-.. 
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3'760-·3766m: 

3776m: ( swc) 

3790~3793m: 

3793m: ( swc) 

3820m: (swc ) 

Plicatella #EAB 

Cfcatrfcosisporites globosus 

Ci catri cosi s,pori tes hannoverana 
Coro11ina #EA (derived) 
Ret'iculatisporites #EA (common) 
Rot".errusporites obsurilaesuratus 

Cfcatricosisporites #EAL (common) 
Cicatricosispori~~.§. #ES 
Ischyosporites tuberosus (questionable ) 

Rotverruspori tes te,nui s 

Wanaea fimbriata (derived} 

Hystrichogonyaulax #EB (derived) 

3'850-4300m: Cerebropo1lenites macroverrucosus Zone: Subzone 6A (late_ 

Berriasian) 

3850-3860m: 

3850m: ( swc) 

3880-3900m: 

3910-3930m: 

Cicatricosisporites undatus* 

Dingodinfom cerviculum 

Str,iatella #EJ (questionable) 

Rotverrusporites #EA 
Surcul os:phaeridium sp. I I I 

Costatoperforospori tes #EI 

Concavissimisporites robustus* 

( 
\ 
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3970-4000m: Concavissimisporites robustus 

Impa,rdeci spora api granul osa 

4010m: (swc) 

4030-4:050m: 

4·060-4070m: 

4070m: ( sw.c) 

4090-41 lOm: 

4120-4130m: 

4130m: { swc) 

4160m : ( SWC ) 

4180-4190m: 

4190m: { SWC) 

4220m: ( SWC ) 

4240-4241m: 

Muderongia simplex 

Concavissimisporites longiverrucatus 
Plicatella fucosa 

Contignisporit~.s. hilsei 

Contigni spori tes. major 

Costatoperforos-pori te~ cf. #EG 

Ischyosporites #EA 

Rotverrusporites obsuri1aesuratus 

Cicatricosis_£9rites magnus* 

Cicatricosisporites aff. hannoveran-a 

Januasporite! tumul os-us 

Muderongia. simplex perforata 
Pseudoceratiumm pell iferum 

Subtil isphaera terrula 

Cicatricosi sporites abacus 

Cicatricosi sporites grabowensi s 
I 

OHgosphaeridium d:i1ucu1um* 

Tri l obos pod tes aornatus ( questionable ) 

I schyospori tes ampl i reti:cosus ( quesUooab 1 e) 
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4251m: ( SWC) 

4270-4280m: 

4280m: ( SWC) 

Callialasporites trilobatus cf. 

Cicatricosisporites undatu!!_* 

Rotverrusporites grandus 

Rotverrusporites 9ranulatum 

Pl icatella #EO (derived) 
Scortea tecta 

4300-4420m: Ctenidodinium parmemB Zone: Subzone SC {early Berrhsian) 

4300-4310m: 

4310m: ( SWC) 

4330-4387m: 

4397m: { SWC) 

4402m: (BH) 

Cerebropollenites cf. macroverrucosus 
Concavi ssimi sepri tes i nformi s* 

Corol1ina itunensis (common)* 
Costatoperforosporites #EC 

Pl icatel 1 a #EP 

Striatella #ET 

Tri ·1 ob~~!) tes weyl andi i 

Vas_;';i~u-•!:i:-:2 vastiformis (derived) 

Callialasporite~ infrapunctatus 
Plicate11a #EQ 

Cicatricosisporites #EN 
Ci catri cos i spori tes caucasi ca 

Phoberocysta neocomica neocomica* 

-. . . (~ 
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4420-4475m~ Ctenidodhrium panne1.11m Zone: Subzone 58 {early Berriasian) 

4420-4430m: Stenozonotriletes #EA* 

4450m: { swc) Corollina echinata* 

4480m: { S\'IC } Pli ca tell a #EQ 

4475-4570m: No zc.ma] assigmfient {possible hte Jur"assic} 

44-75-4485m: 

4510-4530m: 

454Q-4.560m: 

4570m: 

Saxoseoris variabtlis 
Ali ~orite s thomasii 

Breecloxiella #EA 
Varirugosisporites #EA 

Gonyaulacysta ,jurassica {questionable)* 

Vastisporites \fastiformis* 

\ 
\ 

" 

:- ! .. '; 
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APPENDIX A 

Alphabetical listing of Species Shown on Occurrence Chart: 

Marine Dinoflagellates 

Index 
number Taxon names 

38 
12 
45 

104 
119 

27 
10 
67 
68 
39 
72 
57 
64 
65 

142 
18 

129 
120 
123 

51 
77 
60 
83 
'99 
·::ii 
86 
52 
53 
33 
34 
61 
'92 
23 
9''1 

110 
144 
117 
115 
121 
108 
8'3 

116 
11)5 
106 

2 .8 
62 
69 
4() 

GG 
16 
41 

126 
56 
84 

138 
130 

Achilleodinium biformoides 
Achomos1>haera Yamul i fer a 
Achomosphaera sagena 
Apteodinium grande 
Apteodinium granulatum 
Apteodi nium sp. Williams & Brideaux '75 
Apteodinlum spiridoides 
Araneosphae r· a araneosa 
Areoligera sentosa 
Areosphaeridium arcuatum <large form) 
Areosphaeridium arcuatum <small form) 
Areosphaeridium diktyoplokus 
Areosphaeridium fenestratum 
Areosphaeridium mul t icornutum (small> 
Breedoxiella #EA 
Briqan tedi.nium simplex 
Caddosphaera halosa 
Canningia reticulat a 
Canni ngia ringnesi•:>rum 
Canningia? sp. indet. 
Cannosphaeropsis utinensis 
Cerebrocysta bartonensis 
Chatangiel la triparti t a 
Chichaouadinium vestitum 
1::tei.stc•sphaer i di um huguontoni i 
Cl ei st.osplrner i ct i um spp . 
C•::irdosphaeridium divergens 
Cordosphaeridium fun iculatum 
C•::.rdosphaer i di um grac i le 
Cordos·ph.aeridium inodes inodes 
Cordot>phaer id i um mi num1.-1m 
Coroni fera •::.ceanic a 
Cr i br•::iper i di ni um giuseppei 
Cribropeyidinium c•rthoceras 
Cribroperidinium sepimentum 
Cribroperidinium spp. 
Ctenidodinium panneum 
Ctenidodinium spp •. · 
Cyclonephelium attadalicum 
Cyc}(',nephelium att adalicum cf. 
Cyclonephelium disl:inctum 
Cyclonephelium distinctum brevispinum 
Cydonephelium eisenao:lcii 
Cyclonephelium vannophorum 
Dapsilidinium pastielsii 
Dapsilidinium simplex 
Deflandrea e ocenica 
De fl andrea heterophl yet a 
Deflandrea oebisfeldensis 
Deflandrea phosphoritica 
Defl a ndrea spinulosa 
Dingodinium cerviculum 
Din.;pterygium cladoides 
Dracodinium condylos 
Eptplosphae ra s pp. 
Escharisphaeridia spp. 

20 Filisphaera filifer• 
103 Florentina radiata 
133 Florentina spp. 

25 Geiselodinium sp. cf. tyc.ne kense 
54 Glaphyrocysta ladniiforme 
70 Gl aphyrocys.ta semi tee ta 
a Glaphyrocysta sp. inde.t. 

58 Glaphyrocysta spineta 
46 Glaphyl"Ocysta vicina 

100, Gonyaulacysta cassidata 
143'\' Gonyaulacyst0a jurassi ca 
113 Gonyaulao::ysta· spp. 

32 H•::>motrybli um floripes 
13£ Hystrichodinium furcatum 

''13 H;•strichc•dinium pulchrum 
141 Hyst r i d1odi ni um voi gh.t ii 
124 Hystrichogonyaulax #EB 
112 Hyst r i c.hogonyaul a ·x cl adc0phor a cf. 
42 Hys.trichokolpc•ma cinctum 
17 Hystrichokolpoma rigaudiae 
35 Hystrichekolpc•ma salacium 
82 Impagidi·nium ULG 
85 Impagidinium tit.LG 
78 Impagidinium californiense 
30 Impagidlnium cornutum 
79 I mp l etosphaer i.d i um i nsol it um 
43 Kisselovi a col.eothr,yp.ta 
24 Lejeunecysta granosa 
2·~ l.ejeunecysta hya1 i:·n a 
25 Lejeunecysta spinulosa 
47 l.entinla serrata 

6 Lingulodini.um mao::haerophorum 
94 Litosphaeridium siplrnniphorum 

7 Meli t aspher i di um c hoanophor um. 
131 Muderong,i a s -impl.ex 
134 Muderongia simplex perforata 
11a Occisucysta spp. 

95 Odontor.:hitina costata 
101 Odontochitina operculata 

'96 01 igosphaeridlum complex 
137 01 igosphaeY.idium di h1°:ulum 
132 01 igosphaeridium, djenn 
125 Olig•::>sphaeridium pulcherrimum 

1 Operculodinium centrocarpum 
107 Ovoidinium verl"ur.:osum 

22 Palaeocystodinium gol;:owan se 
14 Pentadinium .laticinc~Ym granulatum 
31 Pentadinium· laticinc'tum lat·i·-cinctum 

140 Phoberocys.ta neocomica neocomi..ca 
73 Phthanoper i di ni um fll.$ 
59 Phthanoperidinium alectr •:>l·ophum 
36 Phthaooperidinium comatu;n 
74 · Phth·anoperidin ium echinatum 
76 Phth<ln.operidinium gerii•n11tum 
44 Phthanoperid·inium levimurum -
75 Phthanoperi'i:linium multinpinosum 

111 Plio::atella spp. 
102 Prol i xosphaer idi um par v i spi.num 
135 Pseudocerat ium pell i fer um 
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APPENDIX A (cont'd) 

Alphabetical listing of Species Shown on Occurrence Chart: 

Marine .Qtnoflagellates 

13 Reticulatosphaera act i nocoronata 
55 Rhombodinium draco 
Bl Rottnestia borussica 
37 Samlandia •:hl.amydophc•r a 

1:J':J Scor-tea tecta 
19 Sel t~nopemphi x nephrcoi. des 
87 Silicisphaera buspinum 
88 Spiniclinium spp. 

3 Spiniferites adnatus 
21 Spini fel"ites m£?mbrana.;:eus 
71 Spiniferites monilis 
11 Spini fer i tes pseudofurca.tus 

5 Spiniferites ramosus ramc0s1.1s 
15 Spini ferites v.;rmae 
90 Spc•ng.odinium delitiense 

l<J9 St i plH'•::>Sphaer i di um ant·h•:•phor um 
127 Subt i l i sphaer a p.er l uc i da 
U4 Subtlispllaera terrula 
128 Surculosphaeridium sp.III 

2 Systematophora ancyrea 
48 Systematophora placac antha 
49 Tectatodinium pellitum 
80 Thalassi phora patu l a 
63 Thalassi,ph•:•ra pel<:tgica 

4 Tuberculodinium sp., Wi l l. & Br i d. 1975 
122 Wana.ea fimbriata 
50 Wetzeliella al"ticulata 

9 Wet:teli.ella symmetric.a 
'37 Xenasc us c er at i oi des 
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APPENDIX A (cont'do) 

Alphabetical Ust"ln9 of Speci-es Shown on Occurrence Chart: 

Pollen and Spores 

Index 
number Ta.x•:•n names 

177 
145 
124 
178 
214 
179 
20·;, 
1135 
207 

Ci c atr i cosi spor i te.s exi l i oi d es 
Cicatricosisporites exi li.oides Dorh '71 
Cicatricosispc•rites exilioides Sin. 1 71 
Ci ca tr i cosi spor i tes g'l ob·osus 60 

120 
221 
198 
2:28 

94 
H17 
156 
35 
E,7 
14 
34 

21G 
::::o 
75 
6 ·1 
8 ·1 

157 
121 
215 
144 
222 
133 

25 
33 
40 

164 
15 

1513 
41 
42 

153 
229 

55 
170 
56 

168 
95 

122 
76 

1.34 
47 

226 
240 
182 
96 

135 
211 
82 
'37 

123 
241 
39 
26 
77 
32 

~biespollenites microreticulatus 
Acanthotriletes varispinosus 
Aequitriradites conosimilis 
Aequitriradites spinulosus 
Aequitriradites spp~ 
Aequitriradites subverrucosus 
Aequitriradites tilchaensis 
Aequ·i tr i r adi t es v e r r uc osus 
Alispol'ites bilateralis 
Alispc•rites grandis 
Alnipollenites verus 
Araucariacites australis 
Al'aucariacites punctatus 
Artemi si a-Taraxacwn spp. 
E<acul at i spoy it es c•:.maumensi s 
Bi ret i sp•:.r i tes potoni ae 
Callialasporites dampieri 
Calli alasp•:.Y i tes in frapunc tatus 
Calli al asp•:.r i tes m•::>n•:.alasporus 
Ca!lialasporites segmentatus 
Callialasporites trilobatus 
Callialasporites trilobatus cf. 
Callialasporites turbatus 
Camaroz c•nospor it es #LA 
Ca.mar ozon•:>spor i t ·e.s #LB 
Camarozonosporites insigni s 
Ca.mpeni a llEA 
Caryapollenites simplex 
Cedripites canadensis 
Ceciripites cretac-eaus 
Cerebrc•p•:.11 eni tes ttEc 
Cerebropol l eni tes macroverrL1cosus 
Cerebropol l en·i tes macl'•:OVerrucosus •: f. 
Cerebropol leni tes mesc.zoicus 
Cicatr i cosi spar i tes llEAE 
Cicatricosisporites #EAI 
CicatYicosisporite.s llEAJ 
CicatYicosispori.tes #EAL 
CicatYic•:.sisporites #EAL cf. 
Ci catl'i C•:>sisporites #EA? 
Ci·:a-ty i c 0::osi spor i tes #ECG 
Ci cat ricosi spori tes #Ef" 
Cicatl'icosisporites #EM 
Cicatricosispc•rites tiE~J 
Cicatrico5isp•:.rites #ES 
Cicatricosisporites #EU 
Cio:atricosispori tes <28 CICATR DG.) 
Cicatricosisporites abacus 
Cicatricosisporites annulatus 
Ch:atr icosi spori tes api cana1 is 
Cic.atl'h:os-i spori tes austral iensls 
Cicatricosisporit.es caucasica 
Cicat·r i cosi ~por i tes CC•C•:Ononi ensi s 
Cic.atricos:i,sporites daviesii 
Cica.t.yicosisporites delicatus 
Cicatyicos·isporit.es dorogensis 

78 
136 
98 
36 
92 

112 
137 
188 
43 
31 

1 
138 
230 
1 '3'3 
48 

1'34 
125 
154 
139 
126 
146 
204 
:23.7 
180 
173 
147 
62 

159 
88 
11 

140 
232 

113 
99 

200 
'193 
127 
100 
101 
114 
102 
160 
49 
50 

2 
37 
79 

186 
171 

Ci ca tr i c o;isi spor ·i t .es cirabowensi s 
Cicatl'icosisporites ~annov~rana 
Cicatric •::>&-isp.orites h arlr:i•:•ver.,na a.ff. 
Ci catl' i cosi spc•r i tes h·annovi a n a 
Cicatri cosisporites magnus 
Ci cat r i cos'i spor it es mic r c.str i ·<1tus 
Cic;itricosisporites m•::olwioides 
Ci ca tr i cosi spor i tes potc.macens·i s 
Cicatricosispc•rites spp. 
Cicatricosisporites sternum 
Cicatricosisporites strt.a.tus 
Cicatricos.isporites tersus 
CicatYicosispoYi tes unda'tus 
Cicat,ricosi0sporites venust.us 
Ci .catricososporites a uri t us 
Compc•si t ·ae 41LA 
Concavissimisporit·e .s g.iganteus 
Concavissimisporites informis 
Ci::oncavi ssi mispor i tes 1 ong.i verrucatus 
Cc•nc avi ssi miS'pc•r i tes punctatus 
Cc•nc avi ssimtspor i t .e .s robust us 
Concavissimispoy·ites 5PP· 
Cono:avi ssimi sp•:>I' i tes vari verrucatus 
Contigni spor i tes dorsostri.at.us 
Contignisporites glebulentus 
Cont·i ·gni spc•l" i t;e·s hi lsei 
Contignlsporites major 
Contigni .sporites tdletus 
Corollina #EA 
Corollina echina-t:a. 
Corol l inci. i tunensis 
Corollina t.::irosa 
Col'ollina· vignoniensis 
Coron at i sp.or a val densi.,s 
Corylus #LA 
Costatoper forospc•r i t es #EB 
Cost at.:iper J o r osp•:>l' i tes llEC 
Costatoperforosporites #ECF" 
Costal.opel'forosporites #EF 
Costatoper forospor ·i tes #EG 
Cost at op'el' for O'spor it es llEG c f •. 
Costa toper fc"'ospor Bes 41El 
Costa toper foyospor it.es f'i stul •:Os 1.1s 
Costatoperforosporites foveola.tus 
Costatoperforosporites spp. 
Cc•uperisporites comp1ei: 
Crybelospor:i tes· pannu•:eus 
Ctenit.lod'inium #ES 
Cyath'id!.tes australis 
Cyathi.di tes minor 
Cyathidites spp. 
D.eltoidospora hall i .i 
Densoi spor i tes mi .crorugulat·us 
Densoisporites tril'adi.at·us 
DensoisporH;.es l;r"iradiatus cf. 



115 
116 
190 
151 

17 
18 

201 
68 
F...9 

1'37 
70 
57 
12 

196 
1'52 
218 
103 
205 
21'9 
104 
141 
1'83 
105 
212 

23 
21 

128 
142 
247 

51 
106 
11:)7 

3 
213 

63 
'.":20 
206 
209 

19 
84 

4 
44 
85 

242 
86 
52 

202 
58 

5 
87 
30 
88 
80 
71 
93 

G 
148 
165 
172 
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APPENDIX A (cont'd.) 

Alphabetical list·ing of Species Shown on Occurren~e Chart: 
Pollen and Spores 

Densoisporites velatus 
Distaltriangulisporites perplexus 
Ephedripites c·;:;staliferus 
Ephedripites sp. 3, l(c•t.;;ova 1'368 
Ericipites antecursorioides 
Eric i pi tes cc•mpa.::t i pollen i at us 
Exesipolleni tes scabl"atus 
Exesipollenites tumulus 
Fol"aminisgoris asymmetrica 
r-cwaminisporis wonthaggiensis 
Gleicheneiidites distalgranulatus 
(ileh:heneiidites senonicus 
Il e "xpol 1 eni tes mar gar i tus 
!mpardecisp•::ol"a e.pigranulosa 
Impardecispora apiverrucata 
Inaperturc•p•::ol 1 eni tes UEVL 
Interlobites triangularis 
Ischyospod tes !tEA 
Ischyosporites amplireticosus 
Ischyosporites dlsjunctus 
Ischyosporitas spp. 
I S•:hy.:;.spor i tes t1..1berosus 
Januasporites spiniferus 
.1<1nuaspor i tes tumul•:•sus 
Juglanspollenites nigr ipit3s 
J"uss.eai <a sp. , Pi el 1971 
Kluklsporites areolatus 
1(1 uki spc•r i. tes fc•veol at us 
Klukisporites fuscus 
Kluk i sp.;:.ri tes pseudoret icul at us 
l(r 3euseli spor it es 1i near i Ii 
Laevi gatospor i t "es mesc•Z col cus 
Laevigatosporites ovatus 
Leiot~iletes equiexinus 
Leiotriletes mecldenburgensis 
Leiotriletes sp 
Leptolepidites major 
Leptolepidites verrucatus 
Liquidambal" #LA 
Lycopodi aci di tes i rregul ~r ~ s . 
Lycopodi umspo;:.r i tes imnot l n1 01 ?e;> . 
Lycopodi umsp•::.r i t "es austroc l av1 ti d1 tes 
Lycopodiumsporites marginatus 
Matc•nispori tes equiexinus 
Neoraistrickia truncata 
N•:<dosi spor i tes bab"sae 
Nodosisporites spp. 
Ornamenti fera echinata 
Osmundacidi.tes claytonites 
Osmundacidites wellmannii 
Pachysandra ttLA 
Parvisac.cite:s amplus 
Parvis·.accites radiatus 
Pel" i n.;:.pol leniteG elat•:ii d"es 
Phyllocladiteis inchoaia.1s 
Piceaepollenites spp. 
Pilosisporites craasangularis 
Pi losi 5por i tes e"r icus 
Pilosispol"ites semicapillosu s 

1 '3 1 
129 

7 
249 
17G 
117 
227 
233 
239 

89 
53 
54 

110 
203 

64 
65 

14'3 
130 
45 
72 

174 
•lE. 

119 
100 
238 

16 
13 

131 
244 
192 
224 
225 
181 
184 
22 

132 

243 
8 

73 
143 
10'3 
236 
166 
210 
167 
29 
74 
28 

105 
9 1 

217 
234 
155 

Pi. l osi sp•::or i tes t "r i ch•::.papi l lc•sus 
Pilosisporites verus 
Pi nusp•:•l l eni tes spp .• 
Pityosporites dividuus 
F'licatel l.:i tlEAB 
Plicatella *IEE 
Plicatella llEO 
Plicatel la llEP 
Pl icatel l a ltEQ 
Plicatella #EY 
F'l i ca tell a bac•:>nen wts 
Plicatella bifurcata 
Plicatella bilateralis 
Plicatel la fucosa 
Pli catella macrorhyza 
Plicatella matesovae 
Plicatella parviangulata 
Plicatel la pot·omacensi s 
Plicatella pr•:<blematica 
Pl ic-atel la t ·Yicol"ni ta.ta 
Podocarpidi tes· canadensi s 
P •:•docav-pid·ites e:Hstriatus 
Pod•:.carpi di tes granulosus 
Podocarpidites herbtsii 
F'c•d•::.carpi di tes pot•:<macensi s 
Pc·l ye ingul at i spor i tes segment at US" 

Polypc•dii"dites favus 
Pterc•caryapol leni tes stel l .atus 
Rei; i •:ula·t i spor i tes ttEA 
Ret i cul atispor it es #EC 
RotveYruspor"ite.s ttEA 
Rotverrusp"ori tes grandi s 
R·::.tverrusporites gr•anula.tum 
R•::otverrusp"Ol" i te:s obsl1r i I aesuratus 
Rotverrusporites tenuis 
Rousei sp"or i tes *ILA 
Rouseispoi•i t "eS radiatus 
Rc·usei spor i tes ret i "c .ul at us 
Rugubives.iculites reduc"t "US 
Selaginellaites perinatus 
Selaginellaites selaginoides 
Sest r ospor i tes pseudoa:l veol at us 
Sten•nonotl" i let es #EA 
Ster!?isporites •mtiquasporites 
Stereisparites clavus 
Striatella flEf' 
Striatella UEJ 
Stl"iatel la UEi 
Striatella imperfecta 
Stri.atella sp. indet. 
Tauro•:usp•:•r i tes spacl<mani i 
Ta:wdiaceaepc•ll enites hiatus 
Tigrisporites scurrund~s 
Ti l i aepol l en"i tes vesc i pit es 
Todi sp•:ir i t :e "s majc<r 
Tc•disporites ·minol' 
Tri l obospor i t :es a •::ornatus 
Tri l c•b"ospor i t :es per ver ul ent us 
Tl'il obo"sporites tenuiparietalis 

.• ,., .... ·.-. .~ '" ;.' 
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APPENDIX A (cont'd.) 

AlphabeUcal listing of Sl?,ecies Sh~n on Occurrence Chart: 

Pollen and Spores 

161 Tdlr.:•bospr.:•rites valanginensis 
162 Tril·;:.bosporites weylan dii 
1()9 Triretil •:•bata marylanden sis 
150 Trirmtilobata npp. 
175 Tri ret ilobata trioreti culos a 

'3 Tsug.>epol.lenites i qni.;: u l u s 
10 Tsugaepollenites v iri d if lumi nip i tes 

248 Tt;berc•si i:r i let es maj•:>r 
ll.O Uvaespo::•rites glomeratus 
245 Uvaasporites subaq uatorialis 
24€. Vari ri.1gosi spor i tes #EA 
25t) Varirugosi£iporites mutabi l is 
169 Varirugosisporites spp. 
1£3 Vastisporites vastiformis 
111 Velosporites triquetr u s 
231 Vitreisp•::.rites minc•r 

59 Vitreisp.;:.rites p allidus 

\ 
·-

' 
. f. 
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APPENDIX A (cont ' d. ) 

Alphabetical Listi ng of Species Shown on Occurrence Chart: 
Algae, Fungi and Miscellaneous Palyriomorphs 

Inde :-; 
nL1mb er 

10 BARREN OF PALYNOMORPHS 
4 foraminiferal liners 
7 Lec a ni e lla dictyotum 
3 Mi crhyst r i dium fragile 
6 Pa r a lecaniella indentata 
5 Pediastrwn boryanum 
2 Plur i cellaesporites spp. 
9 Sc h iz ocysta parvus 
8 Sc h iz osporis reticulata 
1 Tasman i t e s globu l us 
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Alphabetical list'ing of Species Shwn on Occurrenc2 Chart: 

Reworked Palynomorphs 

Inde~; 

number Taxon names 

6 *Aqu ilapoll enites spp. 
1 *Cicat ricos ispor it e s spp. 
4 *Densosporites spp. 
5 *Dinc•gymni.um spp. 
9 •Distaltr ianguli s porites perplexus 
2 *Isabelidinium spp. 
8 * Dligosphaeridium spp. 
3 *Palaeohystrichophora infusorioides 
7 *Spinidini um spp . 
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APPENDIX 8 

list of Samples for Palynological Analysis 

2320 .. 00 cuttings 31 ')0. 00 o:utt1nqs 3':.149. (H) ~w1: 

:2330. (H) 5WC 320(J. 00 •.::11 .... •c 3<]55. 00 swc 
2350 .. 00 •:: ut 1; l fHJS• 3220 .. (H) .;utti '•';lS 3<:1'70.00 •:uttin9.s 
23{;1). t)t) ~iWC 3230 .. 00 5!,.,1r,: 39B0.00 swc 
2380.0(J -:uttings 3:!.50 .. 01) cuttin~.i-s 4f)(H). (H) i:~t tt i ngs 

2~~·!Jc). (H) s 1 ... n: 3257.00 ~1..,1i; ·W lO. 00 swi: 
2410. (H) ·:1.1 t tin gs 3;~£,:: . 00 :3\..'(; 40:.JQ.(H) -:uttings 
;:4~-!0. (u) S"-'C 32fJ5. (ii) s wi:: 40G0.00 cuttings 
244<) ,. (H) ':uttin1:;1s 3280. 0 1) ,:1..tt tin gs 4070.00 s•~1i: 

::450~ 00 s .w1: 330~5. 00 !;"1',·.'•: 40'3(J .. 00 •:utt i ng,s 

24 70. (H) •:1..1 ttings 3310.00 cuttings 4102. (l(J ~~WC 

:248(•. 0 1) sw1.: 3310 .. 00 S~1C 4120. (l<) i:utt i ng,u, 

2~500. 00 cuttinos :_;:--JJ 5. (H) s~1 c .:l1 80.00 S\o:~ 

2~i10. 00 St...'C 33"28 .. 00 5'.w,: 4150. 1)(1 cuttinqs 

~7:~530 a ()') cuttings 3340 .. (h) •:t.tttin9s 4161)-. 00 sw1: 

2540. (•(; S\..1C 3360 .. 00 swc 4180 .. (Jt) i:uttir1gs ~ 2560 .. 00 cu··ttings :-:;370 .. 00 cuttin9s 41 ')0 . (!(l s~<:. 

2570.00 $.~ ..... : 3390.00 c;;\.,h.: ·1;:1 o. (>0 ·~utt j nqz; 

259().(H) 1::L~tt i ngs 3400. 00 r.:uttings 42:2t). 00 swc 

2GOO.OO s~•c 3420 .. 00 SW•: 
4240. 0 1) •:lit ti n<;:ts 

::G20, ('0 •:uttings 3430. 00 cuttings 4251.00 S\,JC 

2630.<'.>0 sw.: 3450.(>0 si.,.,,.c 4270. 00 cut:tinqs 

265(>. 0-0 cuttinqs 2460 . 00 cuttings 4280. (!t) ':J;i,..'1: 

'2GGO. 00 S'...1C 3400 .. (H) swc 4300 .. 00 •:utti.ngs 

2E.E1f:.1. 00 •cutt inqs :::;4 •jr)., (H) i:utt i n~ts <131(1. (H) nv.1,;: 

2700 .. 00 S\.J1: 352'). (1(1 cLttt i nqr~ 4330.t)O cutt· i.n9s 

270•1 . r)(l s .i....•c 3580 .. 00 ~::;i...•<.: 
4340. 00 $WC 

2710.(ll) cutt in·qs 3!550 .. 00 •::ui:ti ngs 43bO .. O(J cut.tings 

2720 .. (JO Si.NC 3560, 00 S\-"C 4::;·~0.00 ':ut t ings 

2740. (lf) cuttings 3581). (H) cuttings 4:~')7. 00 swc 
2750. 1)(1 !S\.·!C 35'30 .. 00 swc 4402.•)0 cuttings 

2770 .. (H) ,·_ 1; t {; i ngs 3610.1)0 .:uttings 44::'.'.0.00 cuttings 

27<-JO.OO ~;~b: 3G20.00 $WC 4430.()0 ~;w.: 

2800.01) ,::utt1ngs 3G40 .. C•O •:utt i n~;rs 4450.00 o:;.1tt i .n.gs 

;:a.to" 00 s1,,.••:: 3G~50. (H) SW•:: 
445t),. 00 swi: 

2830.(ll) cuttings 3655 .. i.)0 S\.JC 4480.00 cutting.s 

2840.00 SW1:: 3G70.00 cuttings 4480.00 51-Jf.: 

28€.0.(>0 cuttings 3G75.00 S\.r.'J: 4510.0fJ •::ut·t .i nqs 

2870.00 swc 3690 .. 00 Sl·IC 4540.00 ·:~1t tings 

2a·:io.oo cuttings 3700.00 •:utt i ngs 457•). 00 s .w.: 

2901). 1)(1 S'.,J~: 3703.00 S'NC 
2"::'-!20.00 cuttings 3704.0(l swc 
2'330. 0 0 SW•: 3 '';'"30 .. 00 cuttings 
2-:J:,1),. (H) •:uttings '.~7GO. 00 o:uttinqs 
2'3fi0. I)!) sw..: 377& .. 00 S ·WC 

2980.00 cuttings :::781.00 5\.t.'C 
:;_µ:J-=::10. 00 S 1(JC 37·~~10 .. ( H) cuttinps 
3010 . (H) nit ti r-.gs 37';!3. (r(I S\,o!C 

3020.00 51,.JC: 38~0 .. (H) c utt inq:!::t 
3040,. (H) cuttings :-:~t12(J .. 00 S.\..' t'.: 

3('5{>.00 SW~ 3~j50. 00 1::uttings 
8070 .(H) cuttjn9s 3851) .. 00 swc 
3000 .. (•0 swc 38fi7.00 51,..• r: 
:Jl(H). tj(r cutting•> 3fJ80 .. 00 c~1ttin9s 
:3,10G .. OO s,1..,.11; 3B80.00 GWC 
31 ~:JO. 00 1:ut t; i nc1s 3905.00 S\rrt'-: 
:.il :JG . 00 SI.JC 3'31 o. <)(l cuttings 
31 f.0 .. (H) cutt i nps :J932. (H) sw1: 
317i . OO Si...'C.: 3986.0I) 
'.::18G.l)0 

swc 
swc 3 ':J40. 00 cuttings 


