
npreault
Regular black



PAL YNOlOG ICAL B IOSTRAH GRAPH'/ 

OF THE TR.AVE E-87 MELL" GRAND BANKS 

REPORT ii 87-0066 
SEPTEMBER, 1987 

CALGARY, ALBERTA 

OPEN FILE 
DOSSIER PUBLIC 

I g ~I 
GEOLOGICAL SURVEY 

I 
COMMI SSION GEOLOGIQUE 

OTTAWA 

r 
" l 

·1 



Bujak Davies Group Trave E-87~····· l 

BIOSTRATIGRAPHIC SUftOO\RY: TRAVE E-87 

740- 990m wf!.eflandrea heterophlycta Zone (early Oligocene) 

1040-1200m Di phyes_ co 11 i gerum Zone (1 ate Eocene) 

1220-1650m ~dnatosphaeridium reticulense Zone (middle Eoce.ne) 

1670-1800m possible }\reoligera senonensis Zone (posstble early 

Eocene) 

1820-2130m Areoliger~ senonensis Zone (early Eocene) 

2150-2340m Ceratiopsis speciosa Zone (late Paleocene)/CerebroRollen~ 
i tes macroverrucosus Zone: Subzone 6A (late Eerri,asfan) 

236Q ... 2490m: Ctenidodinium panneum Zone: Subzone 5A (Portlandian to 
early Berri a.slan 

2510-2520ml Gonyaulasx_~a dualis Zone: Subzon~ 4A-B (late 
Ki11meridgian to Portlandian) 

2540-2640m SubtHisphaera paemin~ Zone: Subzone 3C (Late 
Kimneri dghm) 

2660-2730m Subtilisphaera Raeminosa Zone: Subzone 38 {middle to late 
Kirmneridgian) 
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2750-2850m Pilosisporites sp. A Zone: Subzone 28 (early to mirldle 
l<imr11eri dgian) 

2870-3330m Pilosisporites sp. A Zone: Subzcne· 2A (early 

Ki li'ineri dgi an) 

3350-3390m Scrirofodinium crystallinum Zone: Subzone IA {early 
Kimmeri dg·i an) 

3410-35701111 possible Gonyaulacysta jurassica Zone: Subzone OB (late 

Oxfordian) 

3590-3930m definite Gony&ulacysta jurassfca Zone: Subzone OB (late 

Oxfordian} 

3950·<3985m ,!!tstricho!lonyaulax DEA Zone: Subzone OA (early Oxfordian) 



Bujak Davies Group Trave E-87 ••••• o 3 

SELECTED PALVNOMORPHS 

740-990m: Deflandrea heterophlycta Zone (early Oligocen~ 

740-750m 

770-780m 

830-840m 

860-870m 

890-900m 

Areosphaeridium arcuatum (large form) 
Areosphaeridium multicornutum (large form) 

.f..hirop_teridium lobospinosum 
Chiropteridium mespilanum 
Oinopterygium cladoide~. 

Distatodiniu! paradoxum 

!Jomotryb 1 i um f1 ori pes. 
Jusseaia sp., Piel 1971 

Quercoidites #LA 

G'laphyrocysta intricata (large form) 

Deflandre~ phosphoritica 

JuglansE_ollenites !!.igripJtes 
Quercoidites #LG 
Wetzeliella articulata 

Membranoohoridium aspinatum 
Paralecaniella indentata 
Pentadinium laticinctum laticinctum 
Rhombodinium ~um 
Tiliaepo1lenites vescip1..!_es 

famarozonospor i tes #LA 

Carpinipites #LA 
Reticulatosphaera actinocoronata 

\ 
\ 
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920-930m 

950-960m 

Dapsilidinium simplex 
Deflandrea heterophlycta 
Pterocaryapo1lenites stellatus 

Micrhystridium fragile 

1040-1200m;__ O·Jphyes co1_1igerum Zone (late Eocene) 

1040-1050m 

1100-lllOm 

1130-1140m 

1160·· 1170m 

1190-1200m 

Caryapo11enites simplex 
Kisselovia crassiramosa 
Mi crhystri di um fragi 1 e. {common) 
Momi p"ites coryl oi des 
Palaeocystodinium J12Jzowense 
Phtha~operidinium #LG 

Wetzeliella ovalis 

Achomosphaera alcicornu 
Cribroperidinium giuseppei 
Pentadinium lacticinctum granulatum 

Impletosphaeridium insolitum 
Lentinia serrata 

Adnatosphaeridium multispinosum 

Heteraulacacysta leptalea 

f 
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1220-1650m: Adnatosphaeridium reticulense Zone (middle Eocene) 

1220-1230m 

1250-1260m 

1280-1290m 

1340-1350m 

1370-~1380m · 

1400-1410m 

Glaphyrocysta laciniiforme 
Hystrkhokolpoma salacium 
Hystrichosphaeridium patulum 
Phthanoperidinium multispinosum 

Areoligera sentosa 
Areosphaeridium mu lticornutum (smal l form) 
Phthanoperidinium levimurum 

Impletosphaeridium scalenfurcatum 
lentinia wetzelii 

~reoligera undulata 

Spiniferites monilis 

Glaphyrocysta intricata (small form ) 

~"!lstri chokol poma uni spi nu"l 
Pa 1 ae?per-1 d] ~i_um _Eyrophorum (reworked ) 

Cordosphaeridiu!fibrosoinosum 
Eocl a9opyxi s pen'icul a~ 
SpongQdinium delitiense (reworked) 

1670-1800m: possible AreoHgera senonensis Zone {possible ea_tll 
Eocene) 

1670-1680m 

1730-1740m 

G1aph~!:Pcysta exuberans 
~stematophora #LE 
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1820-2130m~ Areoligera senonensis Zone {early Eocene) 

1820- 1830m 

1940-1950m 

1970-1980m 

2000-2010m 

2060-2070m 

2090-2100m 

2120-2140m 

~reoligera senonensis 
Di statodinium craterum 
Kis selovia edwardsii 

Azol"la spp. 

Gochtodinium sp inulum 

Isabelidinium #LP 

Systemat~e_!lora #LC 

Areoligera senonensis (common) 

~ectod·i ni um homomorph um (abundant) 

Ar.~ctodi nium hyperacanthum. 

Areosphaeri di um diktyoel okus_ 

Cicatricososporites auritus 

Dracodinium condylos 

Thalassiphora pela9ica 
Wetzeliella meckelfeldensis 

H ~fn-i asphaera cryptovesi cul ata 

Hy_s,trichokol poma C"inctum 

Areoligera senonensis (abundant) 

Tha_lassiphcra patu1 a 
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2150-2340m: Cerat!_~J!S"is specfosa Zone (late Paleocene)/Cerebropcllen­
ites macrove~rucosus Zone: Subzone 6A (late Berriasian} 

2150-2160m 

2180-2190m 

2210-2220m 

2240-2250m 

2270-2280m 

2300-2310m 

Deflandrea denticulata 
Podocarpidites potomacensis 
Cicatricosisporites undatus 
Costatoperforosporites #ECF 
Parvisaccites amplus 
~eiourogonyaulax sp. indet 

Cerebropollenites macroverrucosus 
Coro1lina itunensis 
Muderongi a_ simplex 
Podocarpidites tricocca 

fJ.catricosisporites #EAE 
Meiourogonyau1ax pertusa 
Plicatella matesovae 
Pseudocerati um pel 1 i ferum 

Callialalosporite~ infrapunctatus 

Pi"! os i seor"ites era ssi angu1 .a_'.:.:!_~ 
Schizosporis reticulatus 

.£.allialosporites monoalosporus 

Pseudoceratium p_e11iferum (common ) 

'( 
I 
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2360-2490m: Ctenidodinium panneum Zone: Subzone 5A (Portla~dian to 
ea?1y Berriasian 

2360-2370m 

2390-2400m 

2450-2460m 

2480-2490m 

Araucariacites punctatus 
Cicatricosisporites magnus 
Coro11ina vignol1ensis 
Hystrichodini um Janceatum_ 
Pityosporites #EA 
Rotverrusporites obsurilaesuratus 
SystematophO!! fascic uligera 
Triangulopsis discoidalis 

Mi 11 i oudodi ni um j uba ri ~, 
Muderongi a simplex perforata 
Sentusidinium cuculliformis 

Achomosphaera neptunii 
Cribroperidinium granuligeru~ 
Endoscrinium pharo 
lanterna sportu~ 
Muderongia sp. A 

~phorula #EA 

2510-2520rn: Gonyaul acysta dual is Zone: Subzone 4A-B (1 ate Kimmeri dgi a.!! 
to Portlandian) 

25i0-2520m Cribroperidinium J!]_obatum 
Ctenidodinium cu lmulum 
Lanterna bulgaria 
Lanterna ~ortu·1 a 
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2540-2640m: Subtilisphaera paeminosa Zone: Subzone 3C (late 
.Kimmeri dgi an} 

2540-2550m 

2630-2640m 

Cantulodinium #EA 
Ctenidodinium schizoblastum 
Dingodin ium jurassicum 
Hystiocysta ornata 
Leptodinium mamilliferum 

Mei ouro9ony~ul ax de fl andre i 
Pityosporites dividuus 

Systematophora areolata 
Gon~aulacysta dualis 

Hystrichogonyaulax cladophora 

Plicatella #ES 

~60-2730m: Subtilisphaera paeminosa Zone: Subzone 3B (~iddle to late 

K imme..!,_f dgi an) 

2660-2670m 

2690-2700m 

Alisporites thomasii 
Cribroperf dinium #EZ 

Leptodinium mamilliferum 

2750-2850m: Pi}osisporH:es sp6 A Zone: Subzone 28 (early to middle 
~mmeri dgi an) 

2750-2760m Acanthaulax senta cf. 

Amphorula #ED 
Hystrichooinium #DA 

Klukisporites variegatus 

'( 
\ 



2780-2790m 

2810-282Cm 

2840-2850m 

!."ei ou_rogonyaul ax di crXE.ta 
.systemat_opho.r:.~ 2vata 

E_?<_~siEol 1 eni tes scabratu_?_ 
Mei ourogon_,yaul ax £,al 1 o~oni i 

Breedoxiella #EA 
Coroll i na #EV 

Breedoxiella #EB (common ) 

Trave E-87 •••••• 10 

Ctenidodinium chondrum (questi onable identHicatior.) 
Epi pl osphaera ret_i cul ospi nos a 

2870-3330m: Pi1~s_isporites sp. A Zone: Subzcme 21\ {early Kimmerf:dgi.an) 

2870-2880m 

2930-2940m 

2990-3000m 

3080-·3090m 

3170-3180m 

3200-3210m 

3260-3270m 

Ctenidodinium chondrum 
Endoscrinium ga1eritum 

Proljxosphaeridium mixtispi nosum 

Inaperturopollenites #EA 

Saxosporites #fB 

Contigniseorites major 

Varirugosi~rites #EA 

Ischy_os_eorites amp'lireticcsus (questionable 

i der.ti fi ca ti or.) 

Pityosporites #ER 

Cicatricosisporites #EO 
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3350-3390m: Scriniodinium crystallinum Zone: Subzone lA (earl~ 
l<'i mmeri dgian) 

3350-3360m Saxosporis tenerirugosus 
Tuberositriletes #EK 

3410~3570m: possible Gonyaulacysta jurassica Zone: Subzone OB (late 
Oxfordian) 

34 J.0 .. 342om 

3470-3480m 

3500-3510m 

3530-3540m 

3560-3570m 

Ctenidodinium pachydermum (questionab"le 
identification) 

Vastisporites sp. indet. 

Acanthaulax senta cf. 

Callialasporites obrutus 

Systematophora #EA 

Li thodinia jurassica 
Systematophora #EE 

.3590-3930m: definite Gon,r,a~_lacysta jurassica Zone: Subzone OB (late 

Oxfordian) 

3590-3600m Gonyal!_] acyst~ jurassica 

3710- 3720m 

3740-3750m Reticulatiseorites #EC 

3770--3780m 



Bujak Davies Group Trave E-·87... • • • 12 ·{ 

\ 3800-3810m Ctenidodinium pachydermum 

3830-3840m Convolutispora klukiforma 

3920-393om · Polystephanophorus #EA 

3950-3985m: H.vstri chogonyaul ax #EA Zone : Subzone OA {early Oxfordian) 

3950- 3960m Hystrichogonyaulax #EA 

3975- 3985m Aldorfia scarburgensis (questionable identification) 



Bujak Davies Group 

APPENDIX A 

A.I phabetical Li sting of Species Shown on Occurrence Chart: 

Marine Dinoflagellates 

Indr,y; 
number T t.:·.\xon names 

157 
1 :J7 
87 
32 

106 
37 
38 

1"12 
158 
.t 13 
138 
13'3 

f:i(;, 
5~:) 

71 
G4 
4 5 
51 

Tl 
2 

46 
145 
146 
1\SG 
11 4 
136 
122 

78 
Gl 
97 

4 
135 

"' ,, 
56 
72 
84 
85 
98 

U5 
151 
20 

Acar1t•1aulax senta cf. 
A·: anth.:-..1ul a:1: ~:;pp., 

Achilleodinium biformoides 
A(:f10111osphaera alcico1~nu 
Achomosp!1aera r1 eptLt11i 
Achomospl1r...\erc1 ri.\111Ul i f Qt·a 
Adnatosphaeridium mLiltispinosLtrn 
Ald1::ir f ia ~·:0 CiJ. 1" b1.1 v • '. .:?1i::1e 

Alisporites 1tEG-
Amphorula IIEA 
AmpfK•Yula ·f<E O 
Amphorula metaelliptica 
Apec todi 11ium t1omo1norphum 
Apectodinium hyperacanthum 
Araneosp~1aera a1~aneosa 

Areoligera senonensis 
Areoligera sentosa 
Areoligera undulata 
Areospt1aeridiurn arcuatum (laYqe form) 
Areospliaer i dium di~~tyoplokus 
Areosphae ridium multicornutum (large) 
Areosphaeridi1Jm rnulticornuturn (small) 
Breedoxiella DEA 
Breedoxiella #EB 
Breedo:della ltEF: 
Caddosphaera halosa 
Caddos1Jhaera }1alosa 
Cantulodinium #EA 
Ceratiopsis depressa 
Ceratiops i s pannucea 
Chatang i el la tripa rtit a 
C~1iropteridium lobospinosum 
c•1ir opte r i dium n1espilantJm 
Cometodi nium spp~ 
Cordospf1aeridium cantharellun) 
Cordosphaeridium fibrospiriosum 
Cordospha~ridium gracile 
Cordosphaeridium ir1odes inodes 
Cordosp haeridiu1n inodes longipes 
Corr undinium #EA 
Cribrope ridiniL1m tlEZ 
Cribroperidinium ehrenbergii 
Cribroperidinium giuseppei 

Index 
number 

117 
132 
107 

•33 
147 
118 
156 
123 

E, 
24 
88 
81 
2G 
15 
40 

1G'3 
108 

7 
89 
68 

tl 
7 '3 

148 
10'3 
57 

140 
129 
130 

53 
14 
53 
4 1 
30 
27 

1EA 
GO 
73 

131 
1G5 
133 

82 
3'3 

'3 

CribYoperidiniun' globatum 
CribropeYidiniun1 granulatum 
Cribroperidinium granuligerum 
CribYoperidinium spp . 
Ctenidodinium choridrunl 
Ctenidodinium culmulum 
Ctenidodinium pachyder mum 
Ctenidodiniutn ~;c•iizoblatum 
Dapsilidinium pastielsii 
Dap siliciinium simplex 
Oeflandrea denticulata 
Deflandrea eocenica 
Deflandrea heter•:•phlycta 
Deflandrea phosphoritica 
Deflandrea spinulosa 
Di<\canthum spp. 
Dir1godir1ium juYassicum 
Dinopterygium cladoides 
Diphyes colliger um 
Distatodinium crat.erum 
Di~5tatodinium paradoxum 
Dra•: 1:1fjin ium i::ondyicis 
Endoscrinium galeritum 
Endosc r inium p~iaros 
Ei::11:la.dopy:,.~is peni-c.ul'"'atum 
Epi p 1 i:isp-haera rt-:1.t:i C'Ltl osp i n1:1sa 
Escharisphaeridia pococi,ii 
Escharisphaeridia rudis 
Glaphyro::icysta i;D;uberans 
Glciphyrcu: ys t i.\ intYii:ata (la-rn e foym) 
Glaphyrc .. :ysta i ntri•:ata (small fo1·m) 
Glapt1yro~y!ita laciniiforn1e 
Gl ap hyrocysta ordinata 
Glaphyroc ysta semitecta 
Glossodinium dimorphum 
Gochtodiriium simplex 
Gochtod i nium spinulum 
Gonyaul acys ta dualis 
GonyaLtlacysta jurassica 
Gonya1.tlacys ta sppk 
Hafniasp haer a cryptovesi c LLlata 
1·1eteraulacacysta le1Jtalea 
Homotr y blium fl o ripes 
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APPENDIX A (cont'd) 

Al phabetical Listing of Species Shown on Occurrence Chart: 
Marine Din~f1agellates 

Inde~; 

numbeY Ta ;,~on names 

G5 
12 4 
141 

9 '3 
171 
134 
83 
10 
42 
54 
43 
74 
34 
4 8 
75 
96 
28 
69 

119 
11 r) 

'30 

49 

120 

Homotryblium pallidum 
l~ystiocysta ornata 
Hystrichodinium #DA 
Hystric~1odiriitJm lar1ceatLJm 
HystYichogonyaulax ttEA 
Hy~tricl1ogonyaulax cladophora 
l·iystrichokolporna cinctum 
~lys·Lrichof(olpoma rigaudiile 
Hystrichokolpoma salacium 
Hystricf1ol(olpoma unispintJm 
Hystrichosphaeridium patulum 
Hystr ichosphaeridium tubiferum 
Impletosphaeridium insolitum 
Impletosphaeridium scalenfurcatum 
Isabelidinium #LP 
Isabelidini um sp. indet. 
Kisselovia crassiramosa 
Kisselovia edwardsii 
Lanterna bulgaria 
Lanterna sportu l a 
Lejeunecysta hyalina 
Lenti n ia serrata 
Lentinia wetzelii 
I .eptodini um mami 11 i fr~1 rum 

Inde~; 

number 

116 
1G7 

100 
1::n 

2 ") 

50 
47 
44 
C't".:" 
..J,. / 

170 
14'3 

'J5 

23 
104 
l.50 
162 
l.5':J 
1 f,(I 

PaYeot1inia cr:.H .. at•::•phi:.:ira 
Par1?odini a sp. C 
Pentadinium laticinctum granu latum 
Pentadir1i1J'n l aticinctu1n lati-cinctum 
Pe1 .. isseia!~J>~1aeridium spp. 
Phoberocysta 11 e ocon1i ca pteridia 
r··11th.:1n•··:' e 1· i .dini.um tfLIJ 
PhthanopeYidinium comatum 
Phthanoperidinium levimurum 
Phthanopc~r id i. n i um multi sp i:no:osum 
Polysphaeridium subtile 
Polystepf1anophorus ltEA 
Prolixospliaeridium mixtispinosum 
Pseudoceratiutn pelliferum 
Reticulatosphaera actinocorori.ata 
fZ•101nbodinium perfoYatum 
Sent usidi n ium cuc ullif~rmi s 

Sentusidinium erythrocomum 
Sentusidiniun1 rioultii 
Sentusidinium s pp. 
SenttJsidinium veYrucosus 
Spir1iferi tes mon i l is 
s~)i r1iferites pseudofurcatus 
Sp iniferit es ra1nosus 
Spiniferites spp. 
Subtilinphera inaffecta 
Systen:atophora ftEA 

l 
\ 

16 
161 
144 
126 
14 2 

Le pt 1:1d i 11 i um spp .. 
Lingulodinium macl1aeropt1orum 
Lit~1odinia jurassica 
Meiourogonyaulax callon1onii 
Meiourogonyaulax deflandrei 
Meiourogonyaulax dicrypta 
Meiouro@onyaulax pertusa 
Meiourogonyau l ax spp. 
Membranophoridium aspinatum 
Millioudodinium jubari s 
Muderongia mcwhaei 
MuderoAgia simplex 
Muderongia simplex perfc~ata 
Muderongia sp. A 

18 
12 

105 
152 
1 c;o 
1G3 

7G 
58 
13 

Sys1;ematop"1ora #EE : li:ow pr.;u:ess-group·s 
Systematop~1ora t~LC 

94 
91 
21 

102 
111 

'32 
103 
112 
121 
15 3 

G7 
17 
1 I 

Occisucysta distincta 
O•:cisu.;:ysta spp. 
Oligos phaeridium complex 
Operculodir1ium centrocarpu1n 
Pa laeocyst0dir1ium gol z owe11s1? 

128 
101. 
14:C) 

36 
154 

62 
DG 
70 

155 
l '3 
8(1 
:~ 1 

Systcmatophora #LE 
Systematop hor a ancyrea 
Systeinat ophora areolata 
Systematop hor a fasciculigera 
Systematopl1ora ovata 
Sys·t ematophora JJlacacantha 
Systematophora spp. 
Tectatodinium pe l litum 
Thala ~;~aiph 1:n·a patLtla 
Tf1alassiphora pelagica 
Val l?n~; i el 1 a !:3pp .. 
Wetzeliella artic ul ata 
Wc~t <: eli c~lla me•:kel felde n s-is 
Wetzeliella ovalis 



Bujak Davies Group Trave E-87.~···· 15 
( 

APPENDIX A (cont'd) 

Alphabetical Listing of Species Shown on Occurrence Chart: 
Pollen and Spores 

Index 
number 

I ndex 
number Taxon names 

':r;; 

71 
11 
82 
48 
28 
24 
42 
40 
43 

101 
f,8 

108 
2 0 
45 
21 

1 
57 
35 
4':i 
44 
91 
93 
50 
51 
30 
29 

109 
G2 
07 
7G 
8!'":i 

lOG 
B3 
Tl 
65 
86 
52 

2 
~, 

,_)J. 

4G 

G3 
Gl 

4 
74 
7 0 
30 
7 .. 9 
59 
89 
12 

5 
5 8 

Aec1uitriradites spi 11ulosus 
Alisporites bilateralis 
Alisporites thomasii 
Alr1ipc1llenites vertJS 
Araucariacites aus tr a li s 
Araucariacites punctatus 
Az c.ll;i spp . 
Detulaceoipollenites betuloid~s 
Callialas~lorites dalnpieri 
Callialasporites infrapunctat1Js 
Callialasporites monoalasporus 
Cal lialasporites obrutLts 
Callialasporites trilobatus 
Calliala5~porites turbattJS 
Ca1narozonosporites #LA 
Camarozonosporites insiqnis 
Carpini;Ji ter.; ULf.1 
Caryapoller1 ites sim~Jlex 
Cedvipites canadensis 
Cerebr opollenitcs rnacroverrucosus 
Cerebropollenites 1nes ozoicus 
Cicatricosi sporites 4tEAE 
Cicatricosisporites 1tEO 
CicatYicosisporites ab8cus 
Cicatricosisporites magnus 
Ci catricosisporites mohrioides 
Cicatricosisporites undatus 
Cicatricosospori tes auYitus 
Clavitriletea spp. 
Concavissimis,1orites punctatus 
Concavissi mi sporites ver1~ucai;t1s 

Contiginisporit es dorsostriatus 
Contiqni sporites n1a.jor 
Con volutispora kluf~ifor1na 

Cor c• l. 1 in a UEG 
Col'oll.ina HCV 
Corolli 11 a chatea1Jnovii 
Corollina itur1ensis 
CoYollina viqnollensis 
Cor· yl us 4·~LA 

Costatope~forosporitras ttECF 
Cyatt1idites australis 
Cyat f1idi tP.s \;pp. 
Deltoidospora ~1 allii 

Densoisporites 1nicror1_1gulat·u s 
Ericipites compactipolleniatus 
Exesipollenites sc ilbratus 
Cxesipollen ites tunlul u s 
Gleic~1eneiidites senonicus 
Inaperturopoll enites #EA 
I s ·::hy1:isporil:f.:!S UEA 
Ischyosporites a1nplireticos1Js 
Juglanspoll eni tes nigYi1Jites 
.. Tu~1seaia sp., Piel 1'fJ71 
Klu kisporites foveolutus 

73 
l.07 

13 
104 

17 

32 
GO 
54 

G 
41 
':i4 

7 
47 
'30 
EA 
GG 
G9 
3 '3 
75 
G7 

37 
18 

8 
1 '.:i 
98 

102 
r:::"r::" 
• ..1 ..... 1 

')9 

26 
'?17 
Bl 
72 

84 
1G 

9 
1 ':) 
86 
5G 
70 
1 !) 

9G 
105 

80 
100 
103 
80 

l( lukisporites variegatus 
Kraeuselisporites linear is 
Laevigatosporites ovatus 
Leiotriletes equiexinus 
Leiotrilete~i n)eckelburgensis 
Lycopodiumsporites annotinioides 
~10,1\ipites coryloides 
Osmund aci dites claytonites 
Osmundaciditea wellmannii 
Parvisaccites amplus 
Parvis.:,ci:i tes Yi.\di .;.d; u.s 
f' erinopollenites elatoides 
P iceaepol lenit es spp. 
F'ilosisporitt~s i:ra-ssangularis 
Pilosisporites trichopapillosus 
Pinuspollenites spp. 
Pityosporites #EA 
Pityosporites #ER 
Pityosporites dividuus 
F~latysacc11s megasacc·us 
F'lio:atell<:1 HES 
Plicatella matesovae 
P•:•c.11:11:arpidites epistr i«tus 
Podocarpidites graQulosus 
Podocarpid ites ilotomacer1sis 
Podocarpidites tricocca 
Pter-o•:aryapol l 12ni tf;!S ~;tel 1 cltus 
Quercoi dit es ~tLA 

Quercoid ites ill.G 
Pet i 1: ul at i spot~ i t f?S 4t-EA 
Reticulati sporites #EC 
Rotverr usporites obsurilaesuratus 
Rotverrusporites SPPa 
Rouseisporites t~LA 

Rugutriletes #EA 
Sa:1;c1sp.::ir is fl:EB 
Sa:i:ospi:::i\"' is spp . 
Saxosporis tenerir tJqosu s 
Sequi:1i ap1:1l 1 e n i 'l: FJS sP.P .. 
Spher ipol l en i ti~s scabi-atus 
StereispoYites antiquasporites 
i-axodiaceaepollenites ~1 iatus 

Tiliaepollenites vescipite~; 
Todisporites ma ,jor 
TriangL1l opsis discoidalis 
Tr-ilobi:•spol"i"tec_:; aornatus 
Tsugaepollenites igniculus 
Tsugaepollenites viridi fl uminipi tes 
Tuberositri l mtes #EK 
Uvaesporites glo1neratus 
Val" ir"LIQC• !:~i~:; p.i:1rit es ii.EA 
Vastisporites spp. 
Vasti~;;pc:il'"itr;is vasti ft.°)l'"m·i.s 
Vitreisporites pallidus 

' 

; ; 

' 

1, 
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APPENDIX A (cont'd } 

.Alphabetical Listing of Species Shown on Occurrence Chart: 
Algae~ fungi and Miscellaneous 

Indi·?.:1: 
number Ta xon n a mes 

G extruded hyd roc a rbons 
1 f oraminiferal liners 
4 Micr h ys tridium fragile 
2 Para l ecaniell a i ndent a t a 
3 Pedi as trum bor yanum 
5 P luric e llaes porites spp . 
7 Schi z o s poris reticulatus 

Reworked Pa1ynomorphs 

I nd L':'; 
num be::-~ r· 

l 
c, 

:~: 
j ';) ,...., 

4 
:I. l 
JO 
12 
:1.4 

-r 
I 

D 

* Ap ect odinium homomorphum 
*Aq ui lapo l len ites s pp . 
* Ch atanq i ell a s pp . 
*Chicha~uadinium vestitum 
* Cicatricosisporites s pp. 
*Den s o s porites s pp . 
*I mp a r deci s por a s pp . 
* I sabelidinium spp. 
* Kluk isp o rit es s pp . 
* La ciniadi n ium s pp . 
* Dli g o s phaeridium spp . 
*Dvoidinium verr u cos urn 
* P a l aeop e r i din i um p y rophor um 
*Sp on ~od i nium de l i ti e n se 
* Tr i anc oraespor i t es s pp . 
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740.00 
770.00 
s::::o. 00 
f3CO . 00 
s·:;o .. oo 
·::t?O .. 00 
·~)~50" 00 
900.00 
:1.040 .. 00 
1070 .. 00 
1100 . 00 
l. l :·10" 00 
11. co. 00 
l l '30 . 00 
l :?:~~'.O .. 00 
1250 . 00 
12El0.00 
13:1.0 .. OU 
1:>:i.o .. oo 
1 :::no. oo 
1400 .. 00 
1430.00 

·:t4E,O. 00 
:J.490.00 
1 ~::'i:?O .. 00 

l 5~50" 00 
15El0.00 
lC:L0 . 00 
:LC40. 00 
1c:,70. oo 
1.700 . 00 
17 ~::0 . 00 
l 7C.O .. 00 
1790.00 
:l8::20 . 00 

: (:utt:i. nci :::; 
: · cutt :i. n<;1:::; 

i::: ut t :i. nqc:;; 
cutt :i. nq'::> 
i:::utt ·i. nq:::; 
i::ut t:i.nu :::; 
cut t :i. n q~:=; 

cut t :i. nu~::; 

cutt:i.nq'::> 
i:::utt i nu:::; 
cutt:i.nq:=:; 
i:::u tt :i. nqc;; 
i:::u. tt:i.nq<::; 
i:::utt i. nq~:; 
Cutt :i. rl(IS'i 
cutt:lnci:,;; 
cutt :i. nq:=:; 
i::: ut t :i. nq'::; 
i:: ut t :i. nq '.;:; 
i:: u.t t :l nq:::; 
.::: ut t :i. nq::=; 
o:: ut t :i. nqs 
cutt :i.n q~=• 

cutt :i.nqs 
cut t :i. nq :=:; 
i::ut t :i. nqc::; 
cutt :i. nq~=:; 

i:uttinqs 
c: ut t :i. nn~:; 
cut: t :i. nq <::; 
i:: ut ti. n9<::; 
c:uttinq <::; 
.::: ut t :i. nq~:'i 
cutt :i. nq~::; 
cut t :i. nq :::; 
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APPENDIX B 

Examined Samples: Trave £-87 

:!. ~J ~.:.::_; 0 .. () 0 
i r~r~o,, oo 
:1·:~ :1.0 .. 00 
l ')40 .. 00 
:l. 'T/O .. 00 
2000.00 
20:::-:<:l .. 00 
::?OC,O .. 00 
:?O '::JO .. 00 
:~::1. 20 .. 00 
;: 1 ~.=:;o. oo 
2JUO .. UU 
22:1. 0 .. 00 
2:?40 .. 00 
:::::no. oo 
'.::'.~;)()()., 00 
2:-~:30 .. ()0 
Z'.)CO. 00 
2:::;0:) (l .. 00 
24:?0. 00 
24'.'~)0 .. 00 
24UO.OO 
2'.'.'.'i:l.O .. UO 
2'.'::i40" 00 
:?~570" 00 
:?COO .. 00 
::2b'.~)0 .. 00 
:;?[,f:,(l" 00 
:::c,-::)o .. oo 
:?720" 00 
2T:'i0 .. 00 
27El0 .. 00 
20 :1.0 .00 
:~:H40. 00 
:?H70 .. 00 

i:::utt:i.nq:::> 
c u.t t: :i. nq~:; 

•::: ut ti nq<::; 
i::: 1...tt t :inns; 
i:: utt :i. nq :::; 
o:::utt:i.nci:::; 
cuttini:;l'i 
cut t :i. n9<;:; 
cutt:i.nq :;:; 
cuttinqs:; 
cuttinq~:,; 

i:::uttinos> 
i:: ut t :i. nqs; 
c: ut t :i. nqs; 
i::ut·~ i nq~:; 
cutt :i. nc;i ~:. 

cut t :i. ng s> 
i::uttinq ~:; 

o:::uttinq'.::i 
c:uttinD:=:; 
i::utt :i. nq~:; 

cutt:i.nq'.:; 
cuttin9::=; 
i:::ut:tin9'::i 
cut t :i. nq :::; 
i::uttinq:::; 
c utt :i.n9:::; 
i:::uttinq i::; 
o::: ut ting~:; 

.::: ut t; :i. nqc::; 
cutting:::; 
cutt:lnq ~:; 

cut t :i. n ~:1 ::; 
cutt:i.ng~c; 

cut ti nq<::; 

:~·:100 .. oo 
'.?'J~:)O .. 00 
:;:::•;)C,0. 00 
2·~) ·~w. oo 
:~o :::::o. oo 
~:J0'.'50. 00 
~30HO. 00 
:::::t :I. o. 00 
:::::1.40 .. 00 
'.3170.00 
::-r::::oo. oo 
:·}2]0. 00 
::::~:co. oo 

·32'30. 00 
33:2:0M 0<) 
3350.00 
33El0 .. 00 
3410 .. 00 
::Yl·40. 00 
3470.00 
3500.00 
3~:;~}011 00 
3~5Ci0. 00 
3~:;·Jo .. oo 
3f,~50" 00 
::::c.uo. 00 
37:1.0. 00 
::::740. 00 
:3T70 .. 00 
'.:)r::JO O. 00 
:m::::o .. oo 
'.:!HbO . 00 
::JU')O .. 00 
:::J'?.'J20 .. 00 
:3":J~::;o .. oo 
'.397~5. 00 

o:::uttinqs:; 
cutt :i. ng:::; 
c:utt:i.ng:o; 
i::utt:lncJ:.:; 
•:utt:inqE, 
cutt:i.n9::; 
cutting:;:; 
cuttini;;1~:; 

c: ut ti nq s-, 
•: u t; t i. n g s 
c:uttinD"'.:i 
•: ut ti nqs; 
cuttings; 
c: ut ·I~ i ng:=:; 

i: ut tings:; 
i:: ut ti rl\;I~> 
i:uttin<;:1s 
o::: ut t :i. n~,1s 

•: ut t :i ng.~; 
cut t :i. ngs 
•: uttinqs 
i:utt :i. nqs 
cuttinf,lS 
c:uttinqs 
cutt i n<;:1s 
cutt i ngr; 
cuttinqs 
i::uttin9<::; 
cuttinqs 
i::utt:lnqs 
i:::uttin9s; 
cuttin9s 
c:uttinqs; 
cuttin9s 
i:::uttinus 
.:: ut ti n~1s 

( 
\ 


