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3 —— v Tiliaepollenites crassipites
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700 m 695-705 Aquilapollenites sp. (R), Licracysta semidirculata (1), Deflandrea phosphoritica (1), Glaphyrogysta sp. (1), Ovoidinium sp. (1)
E mm 725-735 1 Zlivisporis spp.
E = mm 755-765 Lentinia glabra (1), Baculatisporites sp. (1)
800 E = 785-795 L\ Glaphyrogysta intricata (1)
. = 15825 Lentinia serrata (1)
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B — £ Bartonian = 1910-1920 -—‘ A haeridium diktyoplokum, Cordosphaeridium exilimurum, Glaphyrocysta extensa,
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2200 N = 2180-2190 Apectodinium homomorphum (3), Apectodinium quinquelatum
I = 2210-2220 Achilleodinium biformoides, Piladinium columna (2),
E f == 2240-2250 Diphyes colligerum, Petalodinium condylos (1), Homotryblium tenuispinosum
. 2 mm 2270-2280 *—‘ Ginginodinium? ﬂexrdentatum Cerodinium wardenense, Piladinium calumna 6),
2300 < Cleistosphaeridium polypetellum (14), Hystrichokolj ? incertum, Impagidinium cf. victorianum
= L ES == 2300-2310
E o o Azol!a P Dapsdldlmum simplex, Hystrlchoko/poma globulum
7 S5 E presian == 2330-2340 i, Heteraulacacysta c
B i = 2360-2370 Heteruulucacystu pustulosu Schemutophora spectosu
= = =" 1 Cerodinium diebelii
2400 — = 2390-2400 Diphyes brevispinum, Homotryblium abbreviatum (1)
E 5 mm 2420-2430 Glaphyrocysta spmeta
e k=1 - m 2450-2460 idium gracile, Eocladopyxis peniculata
e g 1 e.Ypresian Areohg;ra g:ppmgens:s (3) Clelstnsphaend:um palmatum,
2500 ] Sla == 2480-2490 Deflandrea oebisf , Hystrichosphaeridium tubiferum
] o | = = 2510-2520 Scalenodinium scalenum
3 &% o Cerodinium glabrum, Cerodinium speciosum, Deflandrea leptodermata,
3 g 5 = 2540-2550 Areoligera gippingensis (2)
B £ @ Thanetian mm 2570-2580 Hystrichosphaeridium tubiferum subsp. brevispinum, Adnatosphaeridium vittatum (1)
2600 E VUl L = 26002610 Hafniasphaera sp.
3 (;, % mm 2630-2640 [ 1 Cordosphaeridium delimurum
. ]
E = § = 2660-2670 Isabelidinium viborgense, Palaeoperidinium pyrophorum (frequent),
7 = ] Phelodinium kozlowskii, Spongodinium delitense (frequent)
2700 & = 2690-2700 Areoligera medusettiformis, Cerodinium striatum
e Danian == 2720-2730 Impagldmtum cf. victoriense (1)
e - ~—'"\ Alisocysta margarita
B E = 2750-2760 anmr dini hdlae T phaeridium hiop Trithyrodinium evittii
2800 3 = . mm 2780-2790 [T 1 Hystrichosphaeri phorum
3 2 early Danian mm 2810-2820 [ Hafniasphaera hya/osprnosa
= —1 & |- | ) ‘—'_‘ Cerodinium diebelii, Palynodinium sp.
3 E . = 2840-2850 Hystrlchosphaendlum quadratum, Palynodinium grallator (3)
3 L = 2880-2890 Cyclonephelium distinctum, Disphaerogena carposphaeropsis, Impagidinium victoriense, Spiniferites scabrosus
2900 o e 7 '_|_‘ Isabehdmrum cretaceum (10)
E — 5 Maastrichtian = 2910-2920 | Hystrichosphaeridium bowerbankii
e — é - 2940-2950 Ohgosphaend:um pulchernmum
B > Alterbidinium minor
B L mm 2970-2980 | Isabelidinium cooksoniae (2), Spiniferella cornuta
3000 - | i ohed == 3000-3010
3 e Maastrichtian Cribroperidinium orthoceras, Dapsilidinium sp., Diconodinium arcticum
J c - == 3030-3040 —— Raphidodinium fucatum
. — ampan-lan = 3060-3070 ::"_\_‘ Tenua cf. hystrix (2), Cerodinium kangiliense
E __[Santonian _| Odontochitina porifera, Pseudoceratium sp. (1)
3100 E £ == 3090-3100 Callialasporites sp., Heterosphaeridium difficile, Plicatella bilateralis, Tenua hystrix
E E Aptian H 3120-3140
B & 3 = 3150-3160 [ Cicatricosisporites hughesii, Odontochitina costata
e o ] == 3180-3190 Florentinia radiculata, Pseudoceratium sp. |:| Conglomerate
3200 § - Nyktericysta, Vitreisporites sp.
E g = 3210-3220 [] sandstone
m O
m == 3240-3250 - Siltstone
3 == 3270-3280
= Shale (mudstone)
3300 ] .E B m 3295-3305 I:I
m E == 3325-3335 Marlstone
E ug_ == 3355-3365 - Limestone
B «w 3385-3395
3400 K - [ Dolomite
B < mE 3420-3430 Anhydri
E = 3450-3460 [ Anhydrite
. Gypsum
3500 = 34903500 [0 o
] = 3520-3530 B sar
B mm 3550-3560 Siderite
3600 = 3585-3595 [ siliceous
B o mm 3615-3625
E £ == 3640-3650 B
3 2 == 3670-3680 Volcanic
3700 S = 3700-3710 W eeous
m o
B 5 == 3730-3740 mm  Cuttings sample
E = mm 3760-3770 ) .
3800 < = 3790-3800 (2) Number of specimens
E - 38253835 (®R) Reworked
] == 3860-3870
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m 405415
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m 465475
m 490-500
m 525-535
W 555-565
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W 675685
m 700-710
m 735-745
m 765-775
m 790-800
m 825-835
m 855-865
m 885-895

m 950-960
m 970-980

m 1035-1045
m 1065-1075
m 1095-1105
m 1125-1135
m 1155-1165

m 1215-1225

m 1275-1285
m 1305-1315
m 1335-1345
m 1365-1375
m 1395-1405
m 1425-1435
m 1455-1465
m 1485-1495
m 1525-1535
m 1545-1555
m 1575-1585
m 1605-1615
m 1635-1645
m 1660-1670
m 1695-1705
m 1725-1735
m 1755-1765
m 1785-1795
m 1815-1825

m 1875-1885
m 1905-1915
m 1935-1945
m 1965-1975
m 1995-2005
m 20252035
m 2055-2065
m 2085-2095
m 2115-2125
W 2145-2155
m 2175-2185
W 22052215
m 2235-2245
W 2265-2275
m 2295-2305

W 2330-2340
= 2350-2360

m 2380-2390

m 2415-2425
W 2445-2455
m 2475-2485

m 2535-2545
W 2565-2575
m 2595-2605

W 2625-2635
W 2645-2655

Graminiidites sp. A of Williams & Brideaux 1975, Taraxacum
1 Caryapollenites, Rugubivesiculites rugosus (R), Spiniferites pseudofurcatus

Cleistosphaeridum ancyreum, Hystrichokolp rigaudiae, Lingulodinium machaerophorum, Operculodinium centrocarpum, Osmundacidites minor
1 Sequioapollenites (1), Unipontidinium sp.

1 Apteodinium spiridoides, Cleistosphaeridium diversispi (1), Cyclonephelium distinctum, Periporopollenites (1), Tiliaepollenites crassipi

1 Licracysta semicirculata (1), Chiropteridium galea (1), Cordosphaeridium cantharellus (1)

N Chiropteridium galea, Deflandrea phosphoritica (1), Heteraulacacysta campanula (1), Membraniphoridium aspinatum (1)

I:I Shale (mudstone)
I:I Siltstone

I:I Marl

- Limestone

- Conglomerate
|:I Sandstone

- Siderite

®  Cuttings sample

1 Licracysta semicirculata (1), Rhombodinium draco (1)
—1Apteodinium australiense, Heterosphaeridium difficile (R)

1 Classopollis meyeriana (R)

Extratriporopollenites (1), Momipites (1), Phthanoperidinium coreoides (1), Rugutriletes (1)

1 Chatangiella tripartita (R), Impagidinium patulum, Rugutriletes (1)
1 Chatangiella tripartita (R), Zlivisporis (1)
1 Rugubivesiculites rugosus (R)

Achilleodinium biformoides (1), Momipites (1), Rugutriletes (3), Spinidinium echinoideum (R)
1 Momipites (2)

—— Casing point
(2) Number of specimens

1 Retitricolpites vulgaris (1) (R) R« ked
eworke:

1 Ovoidinium verrucosum (R)
1 Pseudoceratium eisenackii (R)

1 Periporopollenites (3), Spiniferites sp. (1), Zlivisporis (3)

1 Extratriporopollenites (1), Heterosphaeridium difficile (R), Nyssapollenites (1)
1 Dapsilidinium pseudocolligerum (1), Phthanoperidinium coreoides (1)

1 Chatangiella decorosa (R), Nyssapollenites (2), Phthanoperidinium multispinum (2)

1 Extratriporopollenites, Ovoidinium verrucosum (R or contaminant)

1 Classopollis torosus (R), Concavisporites jurienensis (R)

Cicatricososporites eocenicus (1), Cordosphaeridium delimurum (1), Cordosphaeridium gracile (1), Deflandrea phosphoritica (1), Extratriporopollenites (1)

Alterbidinium bicellulum (1), Extratriporopollenites (2), Rhoipites (1), Trithyrodinium? conservatum (2)

'—‘ Chiropteridium gilbertii (1), Cribr idii itabul (1), Ovoidinium scabrosum (2, R or contaminants)
Phthanoperidinium levimurum (1), Spm:dmrum luciae (1), Trithyrodinium? conservatum (2)
Lentinia serrata (1), Pistillipollenites (1)

1 Lentinia glabra (1), Palambages, Trithyrodinium? conservatum

1 Spinidinium echinoideum (R)

—1 Comasphaeridium cf. cometes (2), Podocarpidites (1), Sapotaceae (1)
ispinosum (1), Cupaneidites (1)

—1Azolla sp. (1), Cicatricososporites eocenicus (2), Cupaneidites, Pistillipollenites macgregorii (1)

1 Cleistosphaeridium diver

— 1 Cicatricosisporites ornatus, Rhoipites (1)
1 Palaeoperidinium pyrophorum (1)
1 Polysphaeridium zoharyi (1)

1 Vallodinium? echinosuturatum (1)

—1Alterbidinium bicellulum (2), Heteraulacacysta pustulata (1), Tritonites pandus (1)

[—1Areoligera gippingensis (2), Deflandrea sp. B of Williams and Bujak, 1977, Ginginodinium? flexidentatum (1), Homotryblium oceanicum (1)

Hystrich cf. r Pl idinium stockmansii
DAphyes coll;gerum Hamotrybhum tenurspmosum Palueoperldmlum pyrophorum (2)
Achilleodinium biformoides, Apectodinium h phum (1), Glaphyrocysta divaricata (1), Piladinium columna

Cle haeridium [ hora urbinii
Dlphyes brewspmum Dlphyes colhgerum (1) Eatomcysta ursulae (1) Eocladopyxis peniculata, Ginginodinium? flexid (frequent),

Azolla sp. (1), Homotryblium abbreviatum, Homotryblium tenuispinosum (common), Hystrichokolpoma granulatum

1 Hystrichokolpoma globulum, Thalassiphora patula

1 Deflandrea oebisfeldensis, Diphyes ficusoides, Emmetrocysta cf. urnaformis, Stiphrosphaeridium dictyophorum (1)

1 Dapsilidinium simplex (1), Emmetrocysta cf. urnaformis (1), Operculodini Itispir (1), Scalenodinium scalenum,
Spinidinium echinoideum, Taurudinium granulatum
ordosphaeridium delimurum (1), Dinogymnium acuminatum (R), Spiniferites sp. (1)
1 Glaphyrocysta spineta, Hystrichosphaeridium tubiferum (1), Isabelidinium cretaceum (R)

1 Areoligera gippingensis (frequent), Cerodinium sp., Glaphyrocysta divaricata (frequent), Heteraulacacysta pustulosa, Spinidinium echinoid

1 Alisocysta circumtabulata (1), Cerodinium glabrum, Cerodinium speciosum, Hystrichokolpoma? incertum
v_'j Alisocysta margarita, Hafniasphaera hyalospinosa, Hystrichostrogylon membraniphorum
Palaeocystodinium golzowense, Palaeoperidinium pyrophorum, Stiphrosphaeridium dictyophorum (1), Trithyrodinium evittii (5)
Areoligera gippingensis (common), Caligodinium aceras, Cerodinium diebelii (1), Cerodinium glabrum,
Hystrichokolpoma truncatum, Hysmchosphuendmm salpingophorum, Trithyrodinium suspectum
Petalodinium cf. condylos

'—‘ Callaiosphaeridium asymmetricum (1), Cerodinium dlebelu Hystrichosphaeridium quadratum, Isabelidinium cretaceum,
Palaeocystodinium bulliforme, Phelodinium kozlowskii, Phel magnificum

b )
>

Achomosphaera ramulifera, Classopollis torosus (1, R), Hystrichosphaeropsis quasicribrata, Tanyosphaeridium

T P

Cyclonephelium distinctum, Impagidinium victorianum, I I c iae, Spiniferites scabrosus, Spongodinium delitiense

Laciniadinium arcticum, Odontochitina costata (1), Tenua cf. hystrix (2)

haeridi n baerid;

Alisogymnium euclaense, Call 1, Chl ella nyei, Heterosphaeridium difficile (frequent), phaeridium bellii, Kleithriaspi ium loffrense,
Kleithriasphaeridium mantellu Mlcrodmrum ornutum Palaeohystnchophom infusorioides, Pterodinium cingulatum, Surculosphaendmm longifurcatum,
——|_‘ Trichodinium castanea, Xenascus sarjeantii

Oligosphaeridium albertense

Kiokansium unituberculatum, Parvisaccites amplus, Parvissacites radiatus
Cedripites sp., Cyclonepheli phorum, Tenua tabul

Raphidodinium

1 Spongodinium grossum

1 Perinopollenites elatoides

1 Aequitriradites subverrucosus

1 Subtilisp a sp., Verrucosisporites sp.
1 Cicatricosisporites reticicatricosus

Il mesozoicus

r—1Alisporites grandls Callialasporites sp., Cerebrop

1 Contigni tes glebul




Appendix 3.4

(Precambrian? Syenite)

J

Bjarni Fm (Snorri Mb)

(1), Rugubivesiculites rugosus (1), Vesperopsis mayi (2)
Ollgosphaeridium asterigerum (1)

@ . Chronostratigraphy =
= o
5 <4
£ | camma Sonic £l g 8 South Labrador N-79
© | (API units) (usec/m) % R o £
2 g o999 % g % 25 Pal
58 o 8 23888888 £ | £ | & [ £ & alyno-events Water depth 449.9 m
(RS A I T R - < 32 y Total depth (TD) 3571.5 m
I [ ——
] £ o I W 720-730 ™1 Alterbidinium acutulum (R), Hystrichodinium pulchrum (R), Oligosphaeridium albertense, Ovoidinium verrucosum, lapoll igniculus
4 3|5 Eliscenes - Shale (mudstone)
] E’ é Pleistocene |l 750-760 "] Alterbidinium acutulum (R), Cerebropolleni icus (R), Classopollis torosus (common, R), Hystrichodinium pulchrum (R) - Siltstone
B o
: [ B 780-790 ._’—‘ Aquilapoller (R), Cu,,, b " ..(2)' C. i (jilebeg! ('f),’-r tang ; T.’(R). f, hat trv;?anlt; (Il\?', glcqfrlc?sos;;orvtes 1), |:| Marl
800-] M|middle Miocene yclonep phorum (R), Extratriporop (3, R), Lentinia serrata (R), p crassipites (5), ip (2) )
- Limestone
] [l 810-820 Cordosphaeridium cantharellus (1), Dapsilidinium pseudocolligerum (1), Isabelidinium cooksoniae (R),
4 Operculodinium centrocarpum, O dacidites well ii (2), Surculosphaeridium longifurcatum - Conglomerate
] 1 840-850 |1 Cleistosphaeridium diversispil (1), Classopollis torosus (R), Cordosphaeridium cantharellus (1), Deflandrea phosphoritica (1), Zlivisporis (2) |:| Sandstone
i ° -
] g . M 870-880 || Azolla sp. cretacea (1), Chatangiella ditissima (R), Lentinia serrata (1), Periporopollenites (1), Spinidinium echinoid - Siderite
900 s early B 900-910 Batiacaspha.era micropapillata .(1_). Cribroperidinium giuseppei 1), Ext.ratriporopol.lefrites.(‘l. R), (_Eeiselodiniurﬁ_tyon_ekense (1), ® Cuttings sample
4 Miocene Nyssapoll (1), Operculod centrocarpum (1), Periporopollenites (2), Retitricolpites maximus (2), Zlivisporis (2) — Casing point
] W 930-940 Azolla sp. (1), Ct iella ditissima (R), Cordosphaeridium cantharellus (1), Lentinia serrata (2, R), (2) Number of specimens
B Oligosphaeridium comp!ex (R), Phthanoperidinium multispinum (1, R), Spiniferites ovatus, Zlivisporis (1)
] 960970 ™ Corsinipollenites oculusnoctis (1), Nyssapollenites sp. (1) (R) Reworked
1000 W 990-1000 ™| Deflandrea phosphoritica (1), Nyssapollenites (1), Periporopollenites spp. (2), Podocarpidites (2), Zlivisporis (5)
1 B 1020-1030 Areohgera gipp is (R), Cleistosphaeridium ancyreum, Corsinipollenites oculusnoctis (1), Homotryblium tenuispinosum (1),
] Laciniadil (1), Nyssapollenites (2), Retitricolpites vulgaris (2)
] o W 1050-1060 Caligodinium endoreticulatum (1), Deflandrea phosphoritica (1), Phth idi 1),
E <18 . Phthanoperidinium coreoides (1), Retitricolpites vulgaris (2), Sequo:apollemtes 1)
i 5 | 8 E[ Rupelian
] | c_&;' W 1080-1090 [ Gothanipollis (1), Hystrichosphaeridium tubiferum (1)
1100 £
] E W 11101120 Cleis ‘,L ¢ idium diversispil 0 (1, Corsinipollenites oculusnoctis (1), Cribroperidinium orthoceras (1), Extratriporopollenites (1),
] E ot M (1). Nyssapolenites (1) i lodinium brevisbi N leni
] s B 1140-1150 Cl (1), Extratriporopoll (1), Li brevisp (1), Nyssap (1),
] g Sequonupollemtes (1), Tenua cf. hystrix, Trithyrodinium? conservatum (1)
] W 11701180 Clcatncosnspontes ornatus (1), Minisphaeridium latmctum (1), Nyssapollenites (1),
4 Phth ltispir (1), Trithyrodinium? conservatum (3), Trithyrodinium evittii (R)
1200__ H 1200-1210 "—‘ Chatanglella decorosa (R), Emmetrocysta sp. (1), Glaphyrocysta intricata (1), Nyssapollenites (1), Phthanoperidinium multispi 1),
4 Retitricolpites vulgaris (2), Trithyrodinium? conservatum (4)
] 12301240 Chatangrella mpamta (R) Glaphyrocysta exuberans (1), Lentinia serrata (5),
1 Phthanop (3), Ph peridinium stockmansii (2) Sepispinula huguoniotii? (R)
1 B 1260-1270 Extratriporopollenites (1), Laciniadinium sp. (R), Lingulodinium fung !
1 L| Priabonian Ovoidinium verrucosum (R), Palaeoperidinium pyrophorum (R), Phthanopendmmm multispinum (2)
1300+ 1 1290-1300 '—‘ Hystrichosphaeridium tubiferum (R), Retitricolpites georgensis (4), Schematophora speciosa (1), Subtilisphaera perlucida (R)
] W 1320-1330 [ Cerebropollenites mesozoicus (R), Lentinia serrata (2), Michouxdodinium sp. (1)
] W 1350-1360 [ | Ovoidinium verrucosum (R), Paralecaniella indentata (1)
] W 1380-1390 j Cordosphaeridium fibrospi (1), Extratriporopollenites (1), Gothanipollis sp. (1), Laciniadinium sp. (R),
1400 Multicellaesporites sp. (1), Phthanoperidinium alectrolophum (1), Pistillipollenites macgregorii (1)
] W 14101420 [ ] Chiropteridium gilbertii (3), Nyktericysta sp. (R), Odontochitina operculata (R), Oligosphaeridium albertii (R), Pistillipollenites macgregorii (1)
] W 14401450 [ Chiropteridium gilbertii (3), Pistillipollenites macgregorii (2), Pluricellaesporites (1)
] W 14701480 [ | Cicatricososporites sp. (1)
1500 15001510 Azolla spp. (2), Cicatricososporites sp. (1), Cribroperidinium giuseppei (1), Extratriporopollenites (3),
B Glaphyrocysta divaricata (1), Impagidinium maculatum (1), Ovoidinium verrucosum (R)
] W 1530-1540 '—‘
4 Cicatricosisporites ornatus (1), Glaphyrocysta divaricata (2), Glaphyrocysta exuberans (1), Glaphyrocysta ordinata (1), Tenua hystrix (R)
] 1 15601570
1600 Bartonian W 15901600 [~ | Ovoidinium scrabrosum (R)
] W 16201630 [ | Multicellaesporites sp. (1), Surculosphaeridium longifurcatum (R)
] o W 1650-1660 [ Cribroperidinium giuseppei (1), Stiphrosphaeridium dictyopt (R)
] W 1680-1690 '—‘ Glaphyrocysta divaricata (1), Hystrichosphaeridium tubiferum (1), Multicellaesporites sp. (1)
1700 —
] W 17101720 [ Brachysporisporites sp. (1), Callimothallus pertusus (1), Quilonia sp. (1)
] W 17401750 [ | Cicatricosisporites ornatus (1), Cicatricososporites sp. (1)
] L Brachyosporisporites sp. B of Parsons & Norris 1999 (1) Calhmothallus pertusus (1), Diporicellaesporites laevigataeformis (1),
4 W 1770-1780 Gerdiocysta sp. (1), Homotryblium ispir (2), Spinidi echil R]
1800—_ o W 1800-1810 [ | Bombacacidites (1), Rhoipites (1)
1 o
] ki B 1830-1840 [ Schematophora sp. (2)
] early Lutetian
] c
] 2
«
1900 E W 18901900 [~ | Ginginodinium? flexid (1), Thalassiphora pelagica (1)
] £ Achilleodinium biformoides (1), Alterbidinium bicellulum (2), Deflandrea cf. phosphoritica of Williams & Bujak 1977 (1),
] 2 19201930 Deflandrea sp. B of Williams & Bujak 1977 (1), Diphyes brevispinum (3), Diphyes colligerum (1), Homotryblium tenuispinosum (2),
] g Hystrichokolpoma? incertum (2), Hystrichokolpoma salacia (1), Lingulodinium funginum (6)
1 ¥ W 19501960 " Achilleodinium biformoides (1), Hystrichokolpoma salacia (2), Lacrimasporonites (1), Piladinium columna (1), Trinovantedinium sp. (2)
] W 1980-1990 Apectodinium h phum (1), Callimothallus sp. (1), Cordosphaeridium delimurum (1), Diphyes collig (1), Ginginodinium? flexid ),
2000 - Glaphyrocysta divaricata (1), Membranilanacia compressa (1), Piladinium columna (1), Ginginodinium? flexidentatum (3)
] 1l 2010-2020 Clei haeri I (1), Cordosphaeridium delimurum (1), Deﬂandrea sp. B of Williams & Bujak 1977 (2),
B Dtphyes brewspmum (2), Eocladopyxis peniculata (1), Ginginodinium? f (4), Piladinium columna (1),
] Yoresi 1 2040-2050 Piriurella sp. (1), Rhoipites sp. (1), Thalassiphora pelagica (2)
4 presian v—L‘ Apectodinium phum (1), Cleistosphaeridium pall (5), Diphyes ficusoides (1),
] 1l 2070-2080 Eatonicysta ursulae (1), Homotryblium abbreviatum (3), Homotryblium tenuispinosum @)
4 ‘L‘ Bombacacidites sp. (1), Dap i doinsertum (1), Dicellaesporites sp. B of Parsons & Norris 1999 (1),
21 00—_ W 2100-2110 Dyadosporites sp. (1), Pesaws tagluensts (1), Polyadosporites type B of Parsons & Norris 1999 (1)
] W 21302140 [ | Alterbidinium sp. (1), Apectodinium h phum (1), Areoligera gippingensis (1), Glaphyrocysta ordinata (1)
] W 2160-2170 [ Apectodinium h phum (1), Polysphaeridium zoharyi (1)
2200 E W 2190-2200 [ | Apectodinium h phum (1), Cordosphaeridium delimurum (1), Microthallus lutosus (1), Scalenodinium scalenum (5)
] W 2220-2230 [ | Dapsilidinium simplex (1), Eatonicysta ursulae (1), Ginginodinium? flexid (3), Scalenodinium scalenum (5)
] W 2250-2260 [ | Achomosphaera ramulifera (2), Eocladopyxis peniculata (1), Petalodinium condylos (1), Petalodinium cf. condylos (1)
] W 2280-2290 Adnatosphaeridium vittatum (1), Areoligera gippingensis (1),
2300 Petalodinium condylos (3), Petalodinium cf. condylos (1), Palaeocystodinium golzowense (1)
] W 2310-2320 Adnatosphaeridium vittatum (1), Charlesdowniea coleothrypta (1), Cordosphaeridium gracile (1),
4 ] Eocladopyxis peniculata (2), Palaeocystodinium golzowense (1)
] early
4 Ypresian B 2340-2350 7] Dapsilidinium? simplex (1), Heteraulacacysta pustulata (1)
] W 2370-2380 [ | Areoligera gippingensis (1), Cerodinium speciosum (1), Operculodinium microtriginum (1)
2400 W 24002410 [~ Apectodinium homomorphum (7), Lentinia wetzelii? (1), Palaeocystodinium golzowense (3)
] W 2430-2440 Apectodinium homomorphum (common), Cerodinium sp. (1), Hafniasph hyalospi ™)
4 Lentinia? wetzelii (1), Rottnestia borussica (1)
] W 24602470 [ | Apectodinium phum (9), Axiodini g (1), Hafniaspt hyalospi (1), Polysphaeridium zoharyi (2)
1 B 2490-2500 Apectodinium h phum (17), Apectodinium parvum (2), Areollgera glppmgenSIs (7) Cerodinium glabrum (1),
2500__ Charlesdowmea coleothrypta (1), Deflandi bisfeldensis (1), Haf ™)
R B 2520-2530 Hystrichosphaeridium tubiferum (1), Ponsphaend:um zoharyi (6)
] Cerodinium glabrum (6), Muratodinium sp. (1)
] W 2550-2560 [ | Muratodinium fimbriatum (1)
] W 2580-2590 [ | Kenleyia sp. (1), Spiniferella sp. (1)
2600
] W 2610-2620
] 5
] 'g W 2640-2650 [ | Alisocysta circumtabulata (2)
: £
] £
.20
2700—_ :;: Thanetian W 2700-2710 [~ Ovoidinium verrucosum (R)
] &
] © H 2730-2740
R L
] W 2760-2770
2800 W 2790-2800
] W 2820-2830 [ | Alterbidinium sp. (1), Spiniferella sp. (1)
] 1 2850-2860
] 2
] 9 W 2880-2890 [ | Alisocysta circ bulata (1), Oligosphaeridium complex (1)
<3
2900 — o
] £ W 2910-2920 [ ] Cerodinium striatum (1), Membranilarnacia hapala (1), Palaeoperidinium pyrophorum (1), Phelodinium kozlowskii (1)
] W 2940-2950 Alisocysta circ bulata (2), Areoligera gippingensis (abundant), Cerodinium striatum (2), Kenleyia sp. (1),
B Palaeocystodinium bulliforme (1), Palaeopendmmm pyrophorum (6)
] Selandian | §2970-2980 ] Alisocysta margarita (1), Hystrichosphaeridium tubiferum (3)
3000 W 3000-3010 [~ Caligodinium amiculum (1), Cerodinium diebelii (2), Cometodinium whitei (1), Phelodinium magnificum (1), Spongodinium sp. (2)
] W 3030-3040 [ ] Cerodinium diebelii (1, Hystrichosphaeridium quadratum (2), Spongodinium sp. (1), Trithyrodinium suspectum (3)
] W 3060-3070 [ | Hystrichosphaeridium quadratum (1), Palaeoperidinium pyroph (62), Trithyrodinium evittii (12)
3100_' W 3090-3100 [ | Cordosphaeridium sp. (2), Oligosphaeridium complex (1), Phelodinium kozlowskii (3)
1 W 3120-3130 [ Hystrichosphaeridium quadratum (1)
] E Danian | g 31503160 [~ Achomosphaera ramulifera (1)
- c
[}
] g W 3180-3190 [ Stiphrosphaeridium dictyophorum (1)
3200 — £
] &2 W 3210-3220 [ Palaeoperidinium pyrophorum (70)
o
7 =
] ﬁ: W 3240-3250 [ | Palaeoperidinium pyropt (46), Sp dinium deliti (3), Trithyrodinium verrucatum (1)
<
] >
1 W 3270-3280 [ | Hystrichokolpoma bulbosum (1)
3300__ W 3300-3310 [ | Isabelidinium cretaceum (1), Oligosphaeridium pulcherrimum (1), Stiphrosphaeridium dictyophorum (1)
1 early W 3330-3340 [ | Impagidinium victorianum (1), Tanyosphaeridi hiopyxides (1),
1 Maastrichtian
] W 3360-3370 [ Cyclonephelium distinctum (1), Impagidinium victori (5), Palaeoperidinium cf. pyropt 1)
3 400_' a W 3390-3400 [ | Areoligera gippingensis (100), Cerodinium diebelii sensu Mclntyre, 1975, Cyclonephelium distinctum (3), Spiniferites scabrosus (1)
o
] 8 L| Campanian
] g & W3420-3430 [ Tenua cf. hystrix (2)
i 2
1 9 1 3450-3460 Chatangiella tripartita (2), Dapsilidinium laminaspinosum (1),
] Odontochitina porifera (1), Palaeohystrichophora infusorioides (1), Tenua cf. hystrix, Cribroperidinium wetzelii (1),
] Scpizcln Il 3480-3490 Heterosphaeridium difficile (8), Klokanstum erectum? (1), Microdinium setosum (1), Oligosphaeridium porosum(1),
3500 S iasphaera protrusa (1), S phaera data (1), Trichodinium castanea (1)
] 1 3510-3520 Endoceratium pflugii ( { Endoceratium sp. (8), Odontochitina costata 51) Odontochitina operculata (1),
4 Parvisaccites radiatus (1), Pilosisporites verus 1) Pseudoceratium sp. Surculosphaeridium longifurcatum (1),
R I 3540-3550 Tenua hystrix (common), Tenua cf. hystrix (1), Xenascus ceratioides (1
1 3545-3555 j Tenua cf. hystrix (2)
1 M 3565 35715 Cedripites canade (3), Cicatricosisporites sp. (1), Hystrichodinium voigtii (1), Nyktericysta sp. (1)
3571.5 Nytencysta mpenta




Appendix 3.5

Chronostratigraphy
g z 3
o g .
H Gamma Density Sonic g § g Snorrl J'9o
8 (API units) (g/em3) (psec/m) % ‘é 5 w E
.3 S| z2 | 3 8 c Water depth 140.8
28 cooool®| O o 2 [ ater dept .8 m
§3 |gogg8Rexaqzen 88888/5| £| £ | 5 & oy Palyno-events Total depth (TD) 3209 m
o= LU i 111 o = = a < v =
E ™ 384.05-393.19 Compositoipollenites sp. B of Williams & Brideaux 1975, Rugubivesiculites reductus R) Spongodinium delitiense (R),
400 Veryhachium europeum (R), Veryhachium formosum (R), Very achium trispinosum (R
1 m 414.53-423.67 Chatangiella tripartita (R), Chatangiella victoriensis (R), Classopollis torosus (R),
] 445.01-454.15 Multiplicisphaeridium sp. (R), Spongodinium sp. (R), Zonalapollenites igniculus
] - . Charlesdowniea coleothrypta (R), Mrcrosphaend:um ancistroides |:| Shale (mudstone)
] — m 475.49-484.63 —1Alnipollenites spp. (2), Callialasporites porus, Microsphaeridium ancistroides
500 |:| Siltstone
E — m 505.97-515.1 [~ Lingulodinium machaerophorum (1), Wetzeliella symmetrica (R) I:I Marl
] = ar
B o m 536.45-545.59 1 Cyclonephelium distinctum (R)
] (] o - Limestone
E 9 Pliocene— m 566.93-576.07 1 Quercoidites (1)
B R4
600 K Pleistocene | m 597.41-606.55 Il conglomerate
E - é m 627.89-637.03 1 Quercoidites I:I Sandstone
- o . ;.
E '% é m 658.37-667.51 [~ Osmundacidites (1), Periporopollenites (1) - Siderite
70 0_3 g & m 688.85-697.99 ®  Cuttings sample
E % m 719.33-728.47 ® Side-wall core sample
E ‘;,‘310 m 749.81-758.95 1 Cleistosphaeridium diversispil ™) = Core sample
E m 780.29-789.43 I~ Periporopollenites (1), Taxodiaciaepollenites sp. (1) —— Casing point
8003 m 81077-819.91 [ Caryapollenites spp.. Nyssapolienites sp. (1), Osmundacidites sp., Taxodiaceaepollenites sp. (frequent), Ulmipollenites sp. (2) Number of specimens
E — m 841.25-850.39 I 1Lingulodinium machaerophorum (1) (R) Reworked
] o
900 = § Pliocene
b o
] = m 932.69-941.83 | Mulﬂphasphaendmm SP., Penpompollemtes 1)
1 m 950.98-960.12 1 Membranosphaeridium aspi (1)
E — m 978.41-987.55 ~—‘ Classopollis torosus (2, R), Laciniadinium sp. (R), Oligosphaeridium albertense (R), Periporopollenites sp. (1),
1000 Retitricolpites vulgaris (1), Tili llenites crassipites (1), Trithyrodinium? conservatum (2, R)
] m 1005.84-1014.98 Alnipollenites spp. (frequent), Cr iella ditissi (R), Graminiidites sp. A of Williams & Brideaux 1975 (1),
] m 1033.27-1042.42 llexpollenites sp., Quercoidites spp. (frequent), Selenopemphix crenata
] Juglanspollenites sp. (1)
1100
: late m 112471-1133.8 ‘—‘Classupolhs torosus (5, R), Cyclonephellum distinctum (R), Lingulodinium machaerophorum (1), Momipites sp. (1)
3 — L Miocene m 1152.14-1161.29 -—‘ llenites spp. (2), Dap ium pseudocolligerum, Penparopollenltes 1),
] g Querco:dltes sp. (1), Retltncolpltes imus (1), Tiliaepollenites crassip )
1200 8
3 >
] ~ " —{m 1261.87-1271.02 ‘—‘Areohgera gippingensis, Plstllllpollemtes macgregorii (1), Remrlcolpn:es georgensis (1) Tiliaepollenites crassipites (2),
1300_: © 12954 Caryapollenites spp. (frequent), Cycl heli m (1), Jugl Il (1), Momipites (2),
B c early-middle Nyssapollenites (2), Quercoidites spp. (3bundant) Rettmcalpltes georgensis (1) Retitricolpites imus, Spiniferites ramosus, Tiliaepollenites crassipites (2)
] g M Miocene m 1316.74-1325.88 [ Sequoiapollenites (1)
b £ m 1344.17-1353.31 Sequoiapollenites (1), Zlivisporis (1)
] S e 13716 I~ 1Chatangiella tripartita (R), Zlivisporis (2)
1400 £ m 1399.03-1408.18 [~ Compositoipollenites sp. B of Williams & Brideaux 1975
] I
E £ m 1426.46-1435.61 [ Multiplicisphaeridium sp. (reworked), Nyssapollenites spp.
] g , m 1453.90-1463.04
B ear|
1500_: féo E Oligoc);ne m 1481.33-1490.47 1 Alnipollenites spp. (common), llexpollenites (1), Quercoidites spp. (abundant), Sequoiapollenites (2), Trithyrodinium? conservatum (1)
] (] m 1508.76-1517.91 Densosporites sp. (1, R), Trithyrodinium? conservatum
B m 1536.19-1545.34
] m 1563.62-1572.77 | Extratriporopollenites sp. (1), Phthanoperidinium stockmansii (1), Quercoidites spp. (abundant), Sapotaceaepollenites sp.
1600 1 —|m 1591.06-1597.16 Chatangiella tripartita (R), Cleistosphaeridium ancyreum, Classopalhs torosus (R),
] m 1618.49-1627.63 Cordosphaeridium cantharellus Glaphyrocysta r , Hystrichokolp salacia, Laciniadinium sp. (R),
1 . : Sch phora speciosa, Spinidi echinoideum (R), T alladini sp., Thalassiphora pelagica, Trithyrodinium? conservatum
1 © 1645.92 1 Cicatricososporites sp. (1), Phthanoperldmtum levimurum
] m 1673.35-1682.50 'T Glaphyrocysta exuberans, Hystrichostrogylon membraniphorum, Phthanoperidinium levimurum,
1700_: = 1700.79-1709.93 Rhombodinium draco (common), Talladinium sp. (frequent)
] earl
] L Priabo:ian m 1728.22-1737.37 Chatangiella victoriensis (R), Cicatricosisporites ornatus (1), Cupanieidites sp. (1), Heterosphaeridium difficile (R)
] m 1755.65-1764.80 [ |Corsinipollenites oculusnoctis, Heteraulacacysta pustulosa (1), Odontochitina costata (1), Paralecaniella ind (1), Phthanoperidinium multispi 1)
3 ] 8 1776.98 =" | Extratriporopollenites sp. (1), Periporopollenites sp. (1), Spinidinium sp.
1800 1;?323_1 :Z;:‘Z Laciniadinium sp. (R), Lentinia serrata (1), Phthanoperidinium multispinum (1)
b = = el . Alterbidinium cf. bicellulum, Chatangiella tripartita (1, R), Cicatricososporites sp. (1), Periporopollenites spp. (1)
] E m 1837.95-1847.09 Pistillipollenites macgregorii (1), Sequoiapollenites (1)
E K] m 1865.38-1874.53 [ Cicatricososporites sp. (1), Extratriporopollenites sp. (1), Pistillipollenites macgregorii (1), Sapotaceaepollenites (1)
1900-] L m 1892.81-1901.96 [~ Corsinipollenites oculusnoctis (1), Schizocystia rugosa
B m 1920.25-1929.39 [ Nyktericysta sp.
E m 1947.68-1956.82 [~ Alterbidinium bicellulum (1), Azolla sp. (1)
] Bartonian | . 1975.11-1984.25
2000—: m 2005.59-2014.73 |~ Foveotriletes sp.
] © m 2029.97-2039.12
] | & |¢g
] 2 laM ° %8;% 3‘3‘ 209398 Cleistosphaeridium diversispinosum, Cyclonephelium distinctum (1, R),
2100 5 = Dupsllldmlum pseudocolligerum, Deflandrea cf. phosphoritica of Williams & Bujak 1977, Diphyes colligerum, Eocladopyxis peniculata, Hystrichokolp ? incertum
] I'; m 2112.27-2121.41 ngulodmlum funginum (1)
3 13 m 2139.70-214885 | |Deflandrea phosphoritica, Impagidini  5p., Lingulodinium funginum, Minisphaeridium latirictum (1), Spiniferites sp. (1)
4 S Lutetian ® 2161.03 Achilleodinium biformoides, Areoli is (1), C limothall sp., C dinium whitei, Dapsilidinium simplex,
] X Diphyes ficusoides (1), Hystnchokolpoma cinctum, Hystrichokolpoma salacia, Melitasphaeridium sp. (1), Pesavis sp.
2200_: m 2194.57-2203.71 Cerodinium denticulatum (1), Eatonicysta ursulae (1), Impagidinium aculeatum (1)
] Glaphyrocysta divaricata, Melitasphaeridium sp. (1), Pentadinium goniferum,
] ® 2240.29 Y i ot
] m 2249.43-2258.57 Apec p..u..., D:phyes brevisp Eatomcysta sequestra Eocladopyxis peniculata,
] Hcmotrybhum abbreviatum, Isab k 1, R), columna
] ,—‘Achomos haera ramuhfera Cerodmmm Iabrum 1 Cordns haend:um racile,
2300 :%%gi'gg—BBM k glob 5 { )P 2 % wense, Pyxidi
] ) ) Arenhgera g:ppmgensrs Arenhgera c:rcumsenonens:s D:phyes fi cusmdes Ginginodinium? ﬂexrdentatum Membranilarnacia compressa
B Ypresian ® 234087 -—'_\Comasphaendmm cf. cometes (1), Cordosphaeridium delimurum, Impagidinium maculatum, Veryhachium europeum (common)
1 m 2359.16-2368.30 [ Cleistospt polypetellum, Scalenodinium scalenum
2400 ] = m 2386.59-2395.74 [ Dapsilidinium simplex (1), Glaphyrocysta intricata (1)
- o
7 = ® 2420.12
- ©
B I = 2441.46-2450.60 Apectodinium parvum, Cordosphaeridium fibrospinosum, Hystrichostrogylon membraniphorum,
] 3 = -"P lodini cgndylos, Somiontd chlamy f,’ h , Spinife 4 pseuuu,%,uum Taurodllr:uum granulatum 1)
] 1] basal m 2468.89-2478.03 [ Elytrocysta sp.
B 01 } Ypresian | 2497.23-2497.54
2500 2499 37 2499.67 Spinidinium echinoideum
E I © 2520 Areoligera gippingensis, Axiodini g , Callimothallus, Odontochitina costata (1)
E m 2551.18-2560.33 Cerodinium glabrum, Deflandrea granulata
B - m 2578.62-2587.76 [~ Apectodinium parvum
- (<]
2600 B g m 2609.10-2618.24 1 Cerodinium speciosum (1), Dinogymnium heterocostatum (R)
] 1 5 m 2636.53-2645.67 [~ Cerodinium speciosum (1)
1 — w
B 2 m 2663.96-2673.10 [~ Cerodinium speciosum (2)
4 20 a
2700 E VBB © 2700.53 I 1Caryapollenites imparalis, Caryapollenites inel , Hystrichosphaeridium salpingophorum (1)
B S o © 272491 [—1Cyclonephelium paucispinum (R)
] g L 276
3 9 ° 3.32 I 1Caryapollenites prodromus
B § m 2779.78-2788.93 [~ Chatangiella tripartita (R)
2800 ] &
] © 2820.02 Alisocysta circumtabulata (1), Areoligera cf. coronata (2), Hystrichosphaeridium quadratum (1
% g ¥s p q!
B - m 2840.74-2849.89 Maceopolipollenites rotundus
B <]
E ] m 2871.22-2880.37 I~ Alisocysta margarita (1), Microdinium sp.
2900 £ ©2889.51 —1Alisocysta margarita, Hystrichosphaeridium tubiferum (1), Momipites wyomingensis
] i Selandian 0291542 1 Subttilidinium sp.
E = ° m 2932.18-2941.33 I 1Areoligera cf. coronata (4)
. S
] _,é m 2962.66-2971.81 —1Carpatella sp. (1), Cerodinium diebelii, Hystrichosphaeridium tubiferum, Phelodinium sp. (1)
3000_' | = E Danian m 2993.15-3002.29 —1Cerodinium striatum, Fibrocysta sp.
b = = R Y gg%sgz | Alisporites grandis, Callialasporites dampieri, Callial ites obrutus, Cerebropoll icus, Cicatricosisporites australiensis, Vitreisporites pallidus
4 [ 7. . . . " . N S . .
E — — @ % = 305411-3063.25 ‘_‘—\APpe.:ndIC(spomes jansonii, Parvisaccites amplus, Vitreisporites sp. of Singh 1971
] X g Pilosisporites verus
3100 E5|§ E| Aeun
] a5 | o 3127.56 ﬂAlisporites grandis, Araucariacites australis, Callialasporites dampieri,
] ] = L4 b Cerebropollenites mesozoicus, Klukisporites areolatus, Nyktericysta tripenta, Perinopollenites elatoides, Vitreisporites pallidus
] m 3145.55-3154.69 Cicatricosisporites hughesii
E P m 3176.03-3185.17 [~ Parvisaccites radiatus (caved)
3200 02 g m 3200.41-3209.55 [~ Contignisporites glebulentus (caved), Impagidinium victorianum (caved)




Appendix 3.6

o o Chronostratigraphy
§ _g_ E G Diversity
S Gamma g‘, 8o e % ogmund E'72 (dinoflagellate cysts)
- (AP units) B| E _ REgs g %
c 9 2 2 S c [N R < £ i
S 5 |0 150| @ 4] o 0 c<col %] Water depth 156.2 m No. of species
a = = e =8 -
gE S| 5| 3 88 2 £255 |58 Palyno-events Total depth (TD) 3094 m 5 10 15 20 25
L
800 N 790 1 Heteraulacacysta porosa
i=3
2
850 g
£ -
fid
~ -
900 T.;‘:., 890 1 Tetraporina sp.A of Fensome et al. 2016
< IR 915 1 Phthanoperidinium geminatur
950 [ T idium pi
1000 5
g
£ 1030 7
1050 '."(_2 B Glaphyrocysta cf. texta
£ —
<
=
1100+ =
1150 -
.é G?e:ta — 1165 7 Enneadocysta arcuata, Lentinia serrata
s - i
1200 E — 1190 " Azolla spp., Deflandrea borealis, Dracodinium cf. eocaenicum
S
“E' = 1215 | Apectodinium homomorphum, Cerebrocysta magna, Glaphyrocysta texta, Phthanoperidinium stockmansii
| «
1250 E | f Dinopterygium cladoides, H lacacysta leptalea, Hystrichokolp granule Hystrichostrogylon membraniphorum
- Piladinium columna
1300- — [
— Cerebrocysta bartonensis, Dapsilidinium aff. pseudocolligerum, Hystrichokolpoma cinctum
E3b C. columna A " |
= 1336 Ling mac p acme
1350 ._.E_ 1340 Ginginodinium? flexidentatum acme
£ E3a E. furiensis [ Diphyes brevispil Ginginodinium? flexide Hystrichokolp P
= 90 -
1400 é 1391 Apectodinium spp.
] g Petalodinium condylos, Scalenodinium scalenum, Svalbardella spp.
O E2b P. condylos I 1420 Areoligera senonensis acme, Paralecaniella indentata
— 1440 Apectodinium homomorphum acme
1450+ L~ 1455 Apectodinium parvum, Apectodinium quinquel M dinium fimbriatum, Spinidinium sagitula
f E2a F. bipolaris B 1465 ‘\ Apectodinium spp. acme, Fibrocysta bipolaris
o 1490 Deflandrea oebisfeldensis, Eatonicysta ursulae
15007 5 Pé Apectodinium acme \ Axiodini Stenodinium meckelfeld
O [ P5 A. gipppingensis | 12;3 ) Alisocysta margarita
1550 Cc1 P 1T evittii | 1545 TAlisocysta circ bulata, Cerodi diebelii, Cerodinium striatum, Palaeocystodinium bulliforme,
] — Isabelidini | Palaeoperidinium pyroph , Trith inium evittii
5| . cook;;r’:i’:;n | Hystrichosphaeropsis obscura, |1 ,‘,‘ dinium victorianum, Isabelidinium cooksoniae, Laciniadinium arcticum,
AR | halassiphora inflata, Thalassiphora patula
1600 E -
5 E B 1605 — Heterosphaeridium bellii
Sla 12(5) ™1 Alterbidinium acutulum, Ct iella cf. madura
Sl B "1 Trithyrodinium suspectum
1650 'I: & [~ [1650 1 Isabelidinium microarmum
< | [
= Odontochitina [ [1680 7 paigeohystrichophora infusorioides
1700 operculata
1750 L
— 1785 S asicul
1800 | "1 Rugubivesiculites reductus
I 1815 Cicatricosisporites minutaestriatus
1850 [ Rugubivesiculites : :1‘24(5) "] Afropollis spp.
— spp. | 60 Rugubivesiculites rugosus
1900 L
[ -
! N 1920 Nyktericysta dictyophora
19501 Nyktericysta | 1950 Vesperopsis mayi, Nyktericysta spp.
di hora -
yop | ng "1 Fromea cf. fragilis
2000 o010 1 Xenascus spp.
L 12025 "1 Nyktericysta davisii
B "1 Costatoperforosporites foveolatus, Nyktericysta cf. dictyophora
2050 -
2100+ —
i — 2115 | Algae spp.acme
Nyktericysta — 12130 « Algae spp.acme
2150 davisii —
I n7s 7 Vesperopsis spp.
2200 -
- 2205 1 Nyktericysta tripenta
C2 -
2250+ —
2300 % ! L 295 1 Vesperopsis spp. consistent
2350 L
c
— ] —
— = -
2400 E —
fid L
€ Vesperopsis spp.
2450 & L
2500 L
2550 —
- 2550 N Vesperopsis cf. nebulosa
2600 L
2650 L
2700+ —
2750 L
2800 |
Vesperopsis cf.
nebulosa
2850 =
=
2900 — - Shale (mudstone)
- |:| Sandstone
2950 f - Conglomerate
— - Coal
3000 || — - Limestone }
— —— Casing point
3050 B - Side-
- Side-wall core sample
3100 2 B




Appendix 3.7

= Chronostratigraphy
c £ -
5 Gamma go 2355 g Skolp E-07 ! Diversity
2 5 S5&€m | & (dinoflagellate cysts)
P (API units) & g - NIZS | g
< @ o b7 T oL N K
ag |0 150 g 2 2 278 o S§Ss | £ Water depth 166.5 m No. of species
5 = -
& ol 5| 5 & & < £Zcs | § Palyno-events Total depth (TD) 2992 m 10 20 30
jAP" parvarm, Rhadiiodin g_olitum RANRARRS EaRerEa R Ee e e
925 'ADiphyes ficusoides, Hystrichokolp aff. granuls Tetraporina sp. B of Fensome et al. 2016,
c |2 e | ggg Vallodinium? cf. echi
950 S\< D. politum | — ~|Svalbardella spp.
5 | g | early Eocene | Ypresian - 965  -/|Petalodinium condylos
£~ E2b |~ [978 “IDeflandrea phosphoritica, Tetraporina sp.A of Fensome et al. 2016
0 P.condylos — Alterbidinium ulloriaki, Cerodinium diebelii, Cerodinium kangili dinium pannuceum, Fromea fragilis,
1000 3 ST 1[92, ZlSenoniasp i , Spongodinium delitiense, Trithyrodinium evittii
5 P 1 Tevittii — 1005 “Phelodinium kozlowskii
g — 9% o
M Palynodinium 1025 ~p, lynodinium grallator, Senegalinium f. iterl Wodehouseia spinata,
1050 grallator B 1840 \Ah’socysta circumtabulata, Deflandrea galeata, Deflandrea majae, Impagidinium victorianum, Isabelidinium cooksoniae
| 10;5) \Aquilapollenites spp., Desmocysta plekta
Chatangiella |— Aquilapollenites cf. clarireticulatus
1100-] biapatura | — Alterbidinium biaperturum, Isabelidinium cretaceum, Trithyrodinium quinqueangul
: s 7 Hystrichosphaeropsis perforata
11501 8 B 1 ::2(5) "I Chatangiella ditissima
g | "Laciniadinium arcticum
S -
1200+ 2 | 1190 "Irigonopyxidia ginella
3 2
A =2 — 1235 +JPalambages spp.acme
N 5 ges Spp.
1250+ o -§ — 1265
O " Atterbidinium acutulum
1300+ B 1310
E | Alterbidinium minus
2
S -
1350 2’ | 1340 “IHystrichosphaeropsis quasicribrata
3 —
2 £ | 1370 "I caligodinium aceras
1400 B —
E -
cs —  [1430 5enoni ph data, Trichodinium castanea
1450 ° — [ 145 Fibradinium annetorpense, Heterosphaeridium bellii, Odontochitina operculata
:5 S — (1460 “1Membranilarnacea pterococcoides, Xenascus wetzelii
§ 3 : 11;(5) T1ChH giella madura, Raphidodinium fucatum
1500 § §_ L 1505 “‘Trithyrodinium suspectum
8 B | 7 Chatangiella verrucosa, Coronifera oceanica
— [1535 N - . e . .
i £ | Atopodi cf. h Callaiosphaeridium icum, Sp di grossum
1550 3 B ggg “lIsabelidinium acuminatum
L l4580 “\Spongodinium grossum
L 14595 "I Chlamydophorella cf. nyei, C dinium whitei
1600-] L 1610 "Scriniodinium obscurum
S | “l0dontochitina costata, Wallodinium luna
=
ey -
1650 -
= | 12;5) "|Batioladinium jaegeri, Membranilarnacia f. polycladiata
. | Palaeohystrichophora infusorioides
17001 S
.§ B 75 \Atterbidinium varium
«
£ -
1750 .E |
E — (Y77 Dinogymnium longicorne, Fromea nicosia
1800-| z |
> I
18507 E B 1850 “l0dontochitina porifera
§ B
5 — (1895
1900 -§ | "Ichatangiella bondarenkoi
o
u‘: S
19501 g L
(S
g - 8
20004 E | 1985 "I Xenascus ceratioides
2050+ B
B 2075 "IFromea quadrangularis
2100+ -
2150+ —
2200+ B
: 2225 "Alterbidinium ioannidesii
2250 —
2300-] B 2285 lisabelidinium microarmum
’é —
s
2350 g
c -
= —
£
3 -
2400+ S .
E]
£ -
2450 —
2500-] : 2495 “\Rugubivesiculites Spp.
—  [2540 " . . ;
2550 | Dinopterygium cf. cladoides, Surculosphaeridium longifurcatum
2600+ —
2650 N
5 A
2700 k-1 & o
£ 8 L
8 5 L
b s
2750 g é —
g
2800 B
2850 - [ shale (mudstone)
N . |:| Sandstone
2900-] c6 | “\Rugubivesiculates reductus - Conglomerate
| - Coal
2950 - B Metamorphic
C7 — —— Casing point k
3000
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= )
o . B & 2w 0 N
amma [-% ~ AN 5 ] .
3| (aPluniy) g < 5% _ g 2 Karlsefni A-13
2 sl B | Bes | £% R c 2
<8 &l g 550 - 5 3 8 c ]
28 g2 2 S5 8 5 £ S.a £& £ Pal Water depth 174 m
@ 2 S |s| s =< 5 g = 9 alyno-events P
dee B T 5|3 | =24 £e £2 s2 3 v Total depth (TD) 4149 m
g - o ™ 530.36-539.5 P39537
= [} .
3 E é § " 557.79-566.93 P39538 |1 Tuberculodinium vancampoae (1) - Conglomerate
- £ g9 .22-594.
600 £ 33 = 585.22-594.37 P39539 [ sand
3 S 2 23 = 612.66-621.8 P39540 andstone
3 3 g = = 640.09-649.23 P39541 [ silestone
3 ‘;,n“o 3 = 667.52-676.66 P39542 1 Habibacysta tectata (1) |:| Shale (mudstone)
700—] o = 694.95-704.1 P39543 . - . - A
= I Cleistosphaeridium ancyreum, Cleistosphaeridium diversispinosum,
7 = = 722.38-731.53 P39544 T_‘ Operculodinium centrocarpum, Spiniferites pseudofurcatus - Marlstone
3 o = 749.82-758.96 P39545 Palaeocystodini I , Reticul h actinocoronata, .
800 £ o = 777.25-786.39 P39546 Impletosphaeridium insolitum I timescone
E 2 g = 804.68-813.83 P39547 B Dolomite
= S S -
7 el b= 832.11-841.26 P39548 - -
3 o Siderite
3 2 = 859.55-865.64 P39549 . .
9005 itlz = 880.88-890.03 P39550 Labyrinthodinium truncatum (1) I:I Siiceous
3 % = 911.36-920.51 P39551 - Coal
3 3 SE = 941.84-950.99 P39552 o3
7 2 ° 5 B d 1 chi . .
3 = T © g = 969.28-978.42 P39553 Chl.ropterl-dl.um galea (1)., Cordo.sPh.aerldAum cgnthurellus 1) - Igneous
1000 = — S = 996.71-1005.85 P39554 Chiropteridium galea, Cribroperidinium australiense (1),
= =0 - - Palaeocystodinium teespinosum (rare) —— Casing point
= 53 " 1024.14-1033.28  P39555 (— L . )
3 <E = 1051.57-1060.72  P39556 PHOTETIT 5P = Cuttings sample
1100 3 = 1079.01-1088.15 P39557 (2) Number of specimens
E = 1106.44-1115.58  P39558 7 Ennead
E =1133.87-1143.01  P39559 nneadocysta magna
] = 1161.3-1170.45 P39560 Deflandrea phosphoritica (1)
1200 — — = 1188.73-1194.83 P39561
3 = 1216.17-1225.31 P39562 -
3 = 12405512497  P39563 Deflandrea borealis (1)
= ™ 1271.03-1280.18  P39564
1300 o | = 1298.46-1307.61 P39565
E 1 ini
E =1325.9-133504  P39566 Lentinia serrata (1)
= - = 1353.33-136247  P39567
= o (9] = 1380.76-1389.9 P39568
1400 — 2 2
E g g = 1408.19-141734  P39569 Claphyrocysta extensa (1)
3 u’cz 20 ™ 1435.63-1444.77 P39570
= g o ™ 1463.06-1472.2 P39571
1500 — g ™ 1490.49-1499.63  P39572
3 zo = 1517.92-1527.07 P39573
3 % = 1545.35-1554.5 P39574
= 3 = 1572.79-1581.93  P39575
= o )
1600 — = =160022-160936  P39576 Glaphyrocysta ordinata (1)
= & = 1627.65-1636.8 P39577 — o
e é = 1655.08-1664.23 P39578 Adnatosphaeridium vittatum (1)
I h~)
3 °
1700 £ = 1709.95-1719.09  P39579
7 = 1737.38-1746.53 P39580
3 = 1764.81-1773.96 P39581
1800 ] = 1792.25-1801.39  P39582
3 — = 1819.68-1828.82 P39583
3 = 1847.11-1856.25 P39584
3 — ™ 1874.54-1883.69  P39585 o L o .
1900 = o B = 1901.98-1911.12 P39586 !Jhthanop?rlic’i:r;;um htbgrp:ym, Phthanoperidinium multispinum (consistent),
E ‘g% 55 = 1929.41-193855  P39587 ‘compact' Phthanoperidinium spp.
= early £8 88 = 1956.84-1965.98  P39588
20003 Miocene | | &4 S | =198427-1993.42  P39589
= =3 = 2011.7-2020.85 P39590
7 ST - ] . :
3 SE = 9039.14-2048.28 P39591 Extratriporopollenites (consistent top)
- ™ 2066.57-2075.71 P39592
= '—‘ : .
2100 — % = 2094-2103.15 P39593 Pediastrum (consistent top)
3 — g . =2121.43-2130.58  P39594
3 = v i = 2148.87-215801  P39595
3 & 510 =21763-218544  P395%
= = 2 - : N . . "
2200 = é & =2203.73-2212.87 P39597 ﬁjteoi:g‘;.ra_ c:rczmjfr;onelz:l; (C‘II)tLt)Ip:Zes c.odl_llgeru;n (1)
= 0 erbidinium bicellulum (1), Cleistosphaeridium elegens,
3 5 = K] " 2231.16-224031 P39598 Cordosphaeridium delimurum (1), Homotryblium tenuispinosum (1),
= £ E 8 = 2267.74-2276.88  P39599 Hystrichostrogylon digitatum
2300 3 2 g oo 3 = 2286.03-2295.17  P39600 | 7 pigtilipollenites macgregorii (1)
3 pout g °g ™ 2313.46-2322.6 P39601 Glaphyrocysta divaricata (1), Sophismatia tenuivirgula (1)
= 3 - E_“o-' = 2340.89-2350.04  P39602
3 & 3\% = 2368.32-2377.47 P39603
2400 — b 5 2 = 2395.76-2404.9 P39604
7 = &
= -] = 2423.19-243233  P39605 — .
3 E = 2450.62-2459.77  P39606 Apectodinium spp. (rare)
2500 e ™ 2478.05-2487.2 P39607
7 ™ 2505.49-2514.63 P39608
3 I = 2532.92-2542.06 P39609 " " . .
E ., = 2560.35-2569 5 P39610 Tiliaepollenites crassipites (consistent top)
2600 5 S = 2587.78-2596.93  P39611
3 g $ = 2615.22-262436  P39612 Avectodini ) Avectodinium b "
3 £ o = 2642.65-2651.79 P39613 Apecﬁo Innglsp. (conslstgntc":)orgl)-l,_'ogfct}‘a lryum qmqmorp_um,
4 w £) i SFPIIE
2700 S 3 W 2670.08-2679.22  P39614 Cerodinium sp. (1), Dapsilidinium pseudoinsertum
3 B E E v = 2697.51-2706.66 P39615 "\_‘ Deflandrea borealis (consistent top)
3 g 5 é ™ 2724.95-2734.09  P39%616 Lingulodinium spp. (common)
= E"‘c‘ ™ 2752.38-2761.52 P39617
2800 — == = 277981-278895  P39618 Ginginodinium? flexidentatum
E 33 _ = 2807.24-281639  P39619 |— Cleistosbhaeridi ’ 1. Lei hyaling (1
3 LE g = 834.67-2843.82 P39620 glst?sP aeridium palmatum (1), Lejeunecysta hyalina (1)
3 2 = 2862.11-2871.25 P39621 Axiodinium prearticulatum
= a . '
2900 — early = ™ 2889.54-2898.68  P39622 [— .
3 Reeene P =2916.97-2926.12  P39623 Cerodinium depressum (1)
3 g ™ 2944.4-2953.55 P39624
= 1 Clei idi
E S = 2971.84-2980.98 P39625 Cleistospaheridium polypetellum
3000 1 = =12999.27-300841  P39626 |— dvari )
3 b = 3026.7-3035.84 P39627 lapi yrocyfta Ivar{cafa (top consistent)
3 = 3054.13-3063.28 P39628 Homatr}fbhum tenuispinosum (peak top)
3 = 3081.57-3090.71 P Rottnestia borussica (1)
3100 vses 39629 Cordosphaeridium gracile
= = 3109-3118.14 P39630 g
3 = 3136.43-3145.57 P39631
7 ™ 3163.86-3173.01 P39632
3200 — . = 3191.29-3200.44  P39633
3 = 321873-3227.87  P39634
= a ™ 3246.16-3255.3 P39635
= § = 3273.59-3282.74  P39636
33003 o . K o = 3301.02-331017  P39637
- | | o© =
3 E Tz\: ) " 3328.46-3337.6 P39638 — Glaphyrocysta divaricata (common)
3 £ o o ™ 3355.89-3365.03 P39639
3400 3 E > M 3380.27-3392.47  P39640
3 £ 5 =34138-3422.95  P39641
= T —  3438.19-3447.33  P39642 A
3 § % -§ ™ 346562347476 P39643 Glaphyrocysta divaricata (common)
3500 - ] 9 g ™ 3493.05-3502.19  P39644
3 ‘S L-E_, = 352048-3529.63 P39645 Cordosphaeridium fibrospinosum
= k] o
= - S ™ 3575.35-3584.49  P39646 -
= (3 Apectod . (peak but not flood
36007 s W 3602.78-361497  P39647 pectodinium spp. (peak but not flood)
3 Kl = 3630.21-3639.36 P39648
3 E] = 3657.64-3666.79  P39649
3700 = = 3685.08-3694.22  P39650
3 = 3712.51-3721.65  P39651
3 = 3739.94-3749.09  P39652
3 W 3767.37-3779.57 P39653
3800 — ™ 3794.81-3803.95  P39654
b o
3 03 Paleocene middle : gg%g%‘;—ggg;;g Egzggz Glaphyrocysta divaricata (common), Palaeocystodinium bulliforme,
= - = § Paleocene = g Palaeoperidinium pyrophorum
1 =0 -
3900 4 2 & (Seland.) 3674.06-3883.2 P39657 Alisocysta marginata (1), Cerodinium striatum (1)
7 g = 3904.54-3913.68  P39658 dosbhaeridium inodes. D dinium sp. (1)
3 E o ° = 3931.97-3941.11 P39659 "|_‘ Glaphyrracysta divaricata (common)
3 T 8 5 = 3959.4-3968.54 P39660 Tanyosphaeridium xanthiopyxides (1)
4000 — = 2 3 I E ™= 3989.88-3999.02 P39661
= I | = ,—>:§ & < E W 4014.26-4023.41  P39662
3 > $ K > T4 = 4038.65-4047.79  P39663
3 & 8 E = 4069.13-407827  P39664
4100 — ™ 4096.56—4105.71 P39665
7 = 4123.99-4133.14 P39666 ” . .
3 H;’ Basement ™ 413619-414533  P39667 Fibrocysta bipolaris (1)
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Chronostratigraphy

Gilbert F-53

Gamma Density Sonic
(API units) (g/lcm3) (usec/m)

Samples
(depth in metres) Water deoth 183
ater dep m
g Palyno-events
2 Suite 1 Suite 2 Y Total depth (TD) 3608 m

Depth

(metres below KB)
Core

Lithology
Lithostratigraphy
Period/Epoch

o
5]

70
110

o
o N
- -

Caryapollenites, Momipites
m 525-535 [m520-530 J—‘ Spinifgrites ovatus (3)

m 555-565 |m 550-560 -—’TI\I'ys_sapoI’lenite_:isp, o o
u585.595 |m 580-590 [ Cleistosphaeridium div Hystric

-

late Miocene

| .
Ip

P

di

' Shale (mudstone,
|1 Graminiidites sp. A of Williams & Brideaux 1975, Periporopollenites sp. I:I ¢ )
m 615-625 |=610-615 1 Operculodinium centrocarpum |:| Siltstone

early-middle |g 645-655 |m640-650 [ Lingulodinium machaerophorum, Tiliaepollenites crassipites I:I Marl
Miocene | ¢75 ¢g5 |m 670-680

m 705-715 = 700-710

m735-745 |m730-740 [—Azolla sp. (1) - Conglomerate

m765-775 |m760-770 | Glaphyrocysta exuberans |:| Sandstone

790-800

) u795-805 |m [ siderite

L| Chattian | g75 g35 [m820-830 | — Chiropteridium galea ]

m855-865 |m850-860 [—Podocarpidites (1) = Cuttings sample

880-890 Pterocaryapollenites, Spinidinium echinoideum (R), Zlivisporis — i i
m 885895 (m ‘_‘Densoisporites Casing point

m915-925 |(m910-920 [— Chatangiella decorosa, Paralecaniella indentata, (20)
m 945-955 |m 940-950 [~ Spongodinium delitiense (one operculum)

600

Miocene
T
x4

| 1Chatangiella tripartita (R), Cyclonephelium distinctum (R), Pterodinium cingulatum (R) - Limestone

700

800

Saglek Formation

900
(2) Number of specimens

(R) Reworked

m 975-985 |m 970-980  [— Polysphaeridium zoharyi (1), Spinidiniium echinoideum (1)

1000 = 1005-1015|m 1000-1010 [—— Palaeoperidinium pyrophorum (1)
m 1035-1045|m 1030-1040 [— Cicatricosisporites hallei (R)

= 1065-1075|m 1060-1070 [— Pediastrum

Oligocene

= 1095-1105|m 1090-1100 [— Solisphaeridium stimuliferum

m 1125-1135|m 1120-1130 [ Corsinipollenites oculusnoctis, llexpollenites (1), Odontochitina operculata (1)
m 1155-1165|m 1150-1160
m 1185-1195|m 1180-1190
m 1215-1225|m 1210-1220 [—— Glaphyrocysta ordinata (1), Tritonites
m 1245-1255(m 1240-1250 . Cyclonephelium distinctum

m 1275-1285(m 1270-1280 | — Enneadocysta sp. (1)
m 1305-1315|m 1300-1310 [—— Oligosphaeridium pulcherrimum (1, R), Phthanoperidinium multispinum (1)

1100 E|  Rupelian

1200

1300
m 1335-1345|m 1330-1340 [— Chatangiella decorosa (1)

m 1365-1375|m 1360-1370 [—— Phthanoperidinium multispinum (several specimens)
m 1395-1405|m 1390-1400 — | entinia glabra

Mokami Formation

1400 L| Priabonian

m 1425-1435(m 1420-1430 |— Cicatricosisporites ornatus, Palambages sp.

g m 1455-1465(m 1450-1460 [— Chatangiella ditissima (R), Chiropteridium gilbertii, Cupaneidites, Dinogymnium heterocostatum (R), Extratriporopollenites (2), Rhoipites sp.
m 1485-1495|m 1480-1490 [— Trithyrodinium? conservatum, Lentinia serrata, Sequoiapollenites
Bartonian |m 1515-1525(m 1510-1520 -—‘Acxk;diniu’rln Iprea;ticulatum, gd n'h" ditissi (I;), Cicatricososporites auritus, Cordosphaeridium fibrospi
«clonephelium distinctum, Odontochitina costata
= 1545-1555|m 15401550 1 l-};lstriche)strogylon sp., Thalassiphora pelagica, We(tzz.‘liella gochtii

1500

M m 1575-1585|m 1570-1580 = Dinogymnium acuminatum, Retitricolpites vulgaris

m 1605-1615|m 1600-1610 -—) Atterbidinium bicellulum, Cleistosphaeridium ancyreum, Diphyes colligerum, Laciniadinium arcticum (R),
m 1635-1645(m 1630-1640 = Ovoidinium verrucosum (R), Pistillipollenites macgregorii

1600

3 Ovoidinium verrucosum (R}
Lutetian | 1465 1675|= 1660-1665 7= Extratriporopollenites (3§
Impagidinium maculatum
m 1695-1705| 2 1700-1710 [~ Ovoidinium verrucosum (R)
m 1725-1735|m 1720-1730 F— Achilleodinium biformoides (1), Areoligera gippil is (1), Ovoidinium verrucosum (R)

m 1755-1765|m 1750-1760 —— Areoligera gippi
Apectodinium quinquelatum, Cerebrocysta bartonensis (1), Cleistosphaeridium cf. ancyreum, Hystrichokolpoma manipulatum,
= 1785-1795|m 1780-1750 v_’—‘ lystrichokolpoma salacia, M iella selandica (1), Lingulodinium fungi

m 1815-1825|m 18101820 = Deflandrea sp. B of Williams & Bujak 1977

Deflandrea phosphoritica

w 1845-1855|m 1840-1850 I Apectodinium homomorphum, Azolla sp. (1), Diphyes brevispinum (1), Pseudoceratium eisenackii (R)

m 1875-1885(m 1870-1880 | |Glaphyrocysta divaricata, Hi lacacysta pustulata, Ovoidinium verrucosum, Spinidinium cf. echinoideum (1)

Ypresian m 1905-1915|m 1900-1910 [~ | Diphyes colligerum, Ginginodinium? flexidentatum (1), Homotryblium tenuispinosum, Wetzeliella articulata
m 1935-1945|m 1930-1940 [— Eatonicysta ursulae, Ginginodinium? flexidentatum, Phthanoperidinium coreoides,

1700

is (1), Ginginodinium? f

1800

Eocene

Kenamu Formation

1900

m 1965-1975|= 1960-1965 [—— Dapsilidinium simplex, Homotryblium tenuispinosum (5), Piladinium columna

2000 m 1995-2005|m 1990-2000 [—— Gothanipollis sp. (1), Homotryblium tenuispinosum (common)

m 2025-2035|m 20202030 [— Areoligera cf. coronata, Spiniferites sp.

b

m 2055-2065|m 2050-2060 [—Azolla sp. (frequent), Cordosphaeridium gracile (1), Vallodinium? echi atum
m2085-2095 |= 2080-2090
m2115-2125 |m 2110-2120 — Deflandrea
w2145-2155 | ™ 2135-2145 =1 Cleistosphaeridium polypetellum, Eocladopyxis peniculata, Impagidinium victorianum, Luxadinium sp. (R), Phthanoperidinium stockmansii

P P
Hystrichosphaeridium tubiferum
pasa m2175-2185 |m 2170-2180 Scalenodinium scalenum

m2205-2215 |m 2200-2210 — Lentinia wetzelii (1)

2100

is, Palaeocystodinium golzowense

2200 Ypresian

m2235-2245 | 5 22402250 [ Trithyrodinium? conservatum (1)
m2265-2275 |m 2260-2270 —— Areoligera gippingensis (frequent), Fibrocysta bipolaris, Taurodinium granul , Trithyrodinium? conservatum

m2295-2305 |m 2290-2300 [~ Areoligera gippingensis (common), Aquilapollenites sp. (1), Cordosphaeridium deli , Minisphaeridium latirictum, Rottnestia borussica

m2325-2335 |m 23202330 =1 Areoligera gippingensis (abundant), Cerodinium speciosum, Hystrichosphaeridium tubiferum (1), Palaeoperidinium pyrophorum (1)

m2350-2360 | _ 5340 9370 Operculodinium multispinosum

L m2380-2390 [~ Tanyosphaeridi hiopyxides (1)

m2410-2420 I~ 1Alisocysta circ bulata, Areoligera gippingensis (abundant), Impletosphaeridium , Lejeunecysta cinctoria, Palaeoperidinium pyrophorum (frequent)
m2440-2450 I~ 1Alisocysta margarita, Areoligera gippingensis (abundant), Cerodinium glabrum, Cordosphaeridium inodes, Impl haeridium insoli

D

2300

Cartwright Formation

Thanetian

2400

Gudrid
Mb

p

p

Selandian | m2470-2480 — Cerodinium diebelii (1), Palaeocystodinium bulliforme
m2500-2510 —1Areoligera gippingensis (abundant), Phelodinium kozlowskii (1)
m2530-2540 — Areoligera gippingensis (abundant), Spinidinium echinoideum, Spongodinium sp.

2500

m2560-2570 |m 2560-2570 — Adnatosphaeridium filiferum (1), Areoligera gippingensis (abundant), Phelodinium kozlowskii (frequent), Phelodinium magnificum
m2590-2600 I~ Palaeocystodinium australinum, Tanyosphaeridium hiopyxid

2600
m2620-2630 [~ Hystrichosphaeridium quadratum

m2650-2660

m2670-2680 m 2680-2690 [~ Achomosphaera ramulifera, Hystrichosphaeridium salpingophorum
m2700-2710 | g 27052715 Dinogymnium acuminatum (1), Kenleyia sp., Oligosphaeridium complex, Ol
Palacohystrichobhora infusorioid

b oridi

2700

late

pulcherrimum, Stiphrosphaeridium dictyophorum (2)

Paleocene

m2730-2740 | 27409750 [ Stiphrosphaeridium dictyophorum ((31)). Trithyrodinium evittii (1)
m2760-2770 m 2770-2780 [ Trithyrodinium evittii (frequent)
Danian m2790-2800 = 2800-2810
m2820-2830 m 2830-2840 ) o
[—|m2850-2860 m 28602870 Eﬁggzgﬁzﬁg gec?;:ﬁsn: I:1S%)Spongodinium delitiense
m2880-28901 _ 8909900 |— Spongodinium grossii (1)
m2910-2920 m 2920-2930 [ Cerodinium diebelii (3), Palaeoperidinium pyrophorum (abundant)

m2940-2950 | 4 29502960 |— Cerodinium diebeli (5)

m2970-2980 m 2980-2990 [— Stiphrosphaeridium dictyophorum (R)

m3000-3010 m 3010-3020 [ | Palaeocystodinium australinum (3), Stiphrosphaeridium dictyophorum (R), Trithyrodinium suspectum

3030-3040

-3 060-3070 m 3040-3050 — Rugubivesiculites reductus, Spiniferites ramosus var. granosus

- m 3070-3080

m3090-31001| _' 34003110 |— Cyclonephelium distinctum

312031301 3130-3140

1 1
o m3150-3160 m 3160-3170 J—Hsabelidinium cooksoniae (1)
| Maastrichtian |m3180-3190 m 3190-3200 = Palynodinium grallator (1)

m3210-3220 | 1sabelidinium cooksoniae (true top?), Spiniferites porosus (1)

m 3220-3230 [ Pervosphaeridium tubuloaculeatum
01 m3240-3250 250-3260 =1 Xenascus ceratioides (1) o L L . .

=3 3260 Hystnchos_ghaendmm tléblferum subsp., brevispinum, Kleithriasphaeridium loffrense (1), Odontochitina operculata, Xenascus ceratioides (1)

e i

%

2800

"
Markland Formation
m

2900

early

3000

3100

3200

m3270-3280 == Odontochitina costata
3300-3310 m 32803290 [ Gijjiniq hymenofera 1)(“)
= m 3310-3320 vﬁﬂete'g#zhaeﬂ um el 1986, Spinifer
icrodinium sp. A of loannides , Spiniferites porosus

m3330-3340 | _ 3340 3350 [ | rerodinium sp. A ides 1936, Spinie ‘P(1)
late m3360-3370

Campanian | g3390-3400

3300

Late Cretaceous

m 3370-3380
3400

Freydis Member

34203430 | W 3410-3420 "] Callaiosphaeridium asymmetricum (1), Elytrocysta (1), Hystrichosphaeridium arborispinum (1), Isabelidinium cooksoniae
= m 3430-3440 Ely‘tru?lsta (1), Gillinia hymenophora (1), Histiocysta palla, Hystrichosphaeridium arborispinum (5), Hystrich

m3450-3460 | _ 34003470 Pterodinium cingulatum (1)

= | 1Fromea fragilis, Trithyrodinium suspectum (1)

m 3490-3500 [ Oligosphaeridium totum (1)

I— 1 Raphidodinium sp.

‘_‘Chatangie"a coronata (3), Chatangiella ditissima (1), Leberidocysta chlamydata, Pareodinia ceratophora (1), Pervosphaeridi dhystrichodini

phaeridium g
m3480-3490
m3510-3520 = 3520-3530
m3540-3550
c — 3570-3580 m 3550-3560 [ Chatangiella ditissima (rare
e. Campanian |m = 3580-3590
m3595-3605

3500

P P P

q‘_‘_‘ Senoniasphaera rotundata (1, caved)
Callaiosphaeridium asy icum (1), Gillinia hymenophora (1), Hystrichosphaeropsis quasicribrata, Xenascus cf. sarjeantii (1) (all caved)
Callaiosphaeridium asy icum (1), Downiesphaeridium (1), Oligosphaeridium totum (1) (all caved)

3600

(Precamb.
gneiss)




Appendix 3.10

o & —
X Gamma 2z _g 8 5
H 3 2o « 5 3 -
2 | (APIunits) g 58 LS ] £ Rut H-11
[} .20 Q> ® > >R €
o | B & 3o 8 3o 2§ c 2
8 g 5| 8% | 2% | 232 8= o
E8meouwonsgl §| 53| 58 | £ S 5 Palyno-events Water depth 124 m
88 Ll d 5| 526 £L6 £5 8= 3 Total depth (TD) 4474 m
600_: middle-late Late
3 Miocene Neogene
700_5 ; : 665-675 P39316 Lingulodinium machaerophorum
3 - M'?clidel:e - 695-705 P39317 Cl phaeridium diversispi (top consistent), Operculodinium centrocarpum
3 i 725-735 P39318 Apteodinium spiridoides (1), Apteodinium australiense (1)
3 = 755-765 P39319
= — Cordosphaeridium cantharellus, Palaeocystodinium golzowense (1),
P ¥s 4
800—] . % ° = 785-795 P39320 Spiniferites ovatus (1)
3 — = S = 815-825 P39321
E - k) g
] (<] =
3 : E 5 845-855 P39322 1 Batiacaspt micropapillata (1), Hystrichokolp rigaudi
900 = | e g > = 875-885 P39323
9 g = 905-915 P39324
— =
o « u
— E - Zz:_z;: 2;:;: Spiniferites sp. (with long trifurcations)
= o ) - Chiropteridium galea (1), Membranophoridium sp. (1)
1000— w c __ = 995-1005 P39327 . . .
3 ~ o 9E - Chiropteridium spp. (consistent top)
3 %o o § EO'E 1025-1035 P39328 Hystrichostrogylon digitatus (1)
E 8 =% O | = 1060-1070 P39329
1100 | ol g | ™ 1085-1095 P39330
] % - = 11151125 P39331
3 = 1145-1155 P39332 ._’—‘ Enneadocysta magna, Phthanoperidinium coreoides (1),
= — = 1175-1185 P39333 Baculatisporites sp. (common)
- - Deflandrea phosphoritica (one), Licracysta corymbus (2),
1200 phospl Y V!
E ] . y :
3 - o Y 1205-1215 P39334 'j_‘ Alnipollenites (top consistent)
3 I S = 1235-1245 P39335 = Phthanoperidinium sp. (1), Distatodinium paradoxum
3 ) 9 = 1255-1265 P39336 Achomosphaera ramulifera (1), Wetzeliella symmetrica (1
7 o p Y
3 0o 50
3 E 8 o = 1305-1315 P39337 Caryapollenites spp. (top consistent)
I R} ) = 1325-1335 P39338 :
= 8 = 1355-1365 P39339
- = 1385-1395 P39340
] = 14151425 P39341
3 = 1445-1455 P39342
1500_5 = 1475-1485 P39343
3 B 1505-1520 P39344
- -
3 . - 12::_:: i;i ﬁg;g:z Phthanoperidinium multispinum (?)
- c —
3 ]
1600—E - g : 1595-1605 P39347 1 Minisphaeridium latirictum
E () 1625-1635 P39348 Kallosphaeridium brevibarbatum (1), Triblastula sp. (1)
] o ™ 1655-1665 P39349
= c
17003 g = 1685-1695 P39350
] c o 50 = 17151725 P39351
- 2 =X
= | '% Z 2 = 1745-1755 P39352
o =
£ £ 3 = 17751785 P39353 Thalassiphora pelagica (1), peak of reworked Cretaceous dinocysts
1800 K o ® | = 1051815 P39354 phora pelagica (1), 4
3 = 5 = 1835-1845 P39355
3 é i = 1865-1875 P39356
1900 - £ 2 = 1895-1905 P39357
= — = L] —
E - S . 1925-1935 P39358
3 — 2 g 19551963 P39359 Laevigatosporites sp. (common)
2000 g = = 1985-1995 P39360
] = e = 2015-2025 P39361
- [ Q
] 2 I~
3 = - 2045-2055 P39362 Adnatosphaeridium vittatum (1)
21004 2075-2085 P39363 Cleistosphaeridium polypetellum (1, Phthanoperidinium stockmansii (1)
E . = 21052115 P39364 Phthanoperidinium sp. (1)
E ] : g} Zg:%};g g;g;g: Lingulodinium funginum (spike)
3 late
2200 | Eocene = 2195-2205 P39367
-
2225-2235 P39368 Alterbidinium spp., Lentinia glabra (top consistent]
" 2255-2265 P39369 PP £ P
2300 é 8 % B 2285-2295 P39370 = top of resurgence of Clei: haeridium diversispir
3 25 g = 2315-2325 P39371 1 Ciaph i
3 o E u = 93452355 P39372 aphyrocysta extensa
- c
= o L] -,
24003 g o - 2375-2385 P39373
3 m ] 2405-2415 P39374
] o L] _
3 o 3 o2 & 2435-2445 P39375 Wetzeliella sp., Cleistosphaeridium elegantulum (1),
= ° - P Pl g
E > E g3 g 2465-2475 P39376 Dapsilidinium pseudoinsertum (1)
25007 = ES T = 2495-2505 P39377
E = = = 25252535 P39378
3 E ® 25552565 P39379
2600— = 2585-2595 P39380 Apectodinium sp. (1)
< = 2615-2625 P39381
o
s ™ 2645-2655 P39382
<
L]
2700 g o - ;%:_ig?i S;Z;:i Sophismatia tenuivirgula (1)
7 w 5 ~ Apectodinium spp. (consistent top)
7 9 = 2735-2745 P39385 . . . . L .
3 =] S Areoligera circ Dap p tum (top consistent),
E g . = = 2765-2775 P39386 '—l_‘ Deflandrea borealis
2800—: S T; 'g = 2795-2805 P39387 Apectodinium spp. (frequent)
E x g S;‘ : ::g:_igzi ngg:g Cerodinium speciosum
] o) -
7 o 2
= w L —
7-900_: > g - 2885-2895 P39390 Homotryblium tenuispinosum
= § ‘; 2915-2925 P39391 Ginginodinium? flexidentatum, Glaphyrocysta cf. texta
E [CeEoc 1 5 " 2945-2955 P39392 Cicatricosisporites ornatus (top consistent)
3 = 2975-2985 P39393 Apectodinium parvum, Axiodinium prearticulatum (1), Cleistosphaeridium palmatum,
3000 = 3005-3015 P39394 Glaphyrocysta divaricata, Glaphyrocysta brevitexta (frequent)
- —
3035-3045 P39395 Cerodinium denticulatum, Cordosphaeridium delimurum,
= 3065-3075 P39396 Hystrichosphaeridim tubiferum (consistent top)
E | " 3095-3105 P39397
3 = 3125-3135 P39398
- @ = 3155-3165 P39399
= c
= = _
3200 g - 21;: ;;Z;— ::;::g? Glaphyrocysta divaricata (top peak)
3 w —.
3 s £ = 3245-3255 P39402
3300_: k] ¢ = 3275-3285 P39403
] £ = 3305-3315 P39404
3 [ | = ]
3 L - ;;::_3;;;— ::;::g: Glaphyrocysta ordinata (top consistent)
3 2 ~
3400—: _§° = = 3395-3405 P39407
E s £ " 34253435 P39408
g Pileaeene _.:E = 3455-3465 P39409
3500 o 2 E B 3485-3495 P39410
$ : = 3515-3525 P39411
- 9
] 9
3600 E g r.T.‘“’ = 3585-3595 P39412
= = —
= g 3605-3615 P39413 Glaphyrocysta divaricata (frequent)
E - ® 3635-3645 P39414
7 I = 3665-3675 P39415
700 —] ] =
3700 3 % 3695-3705 P39416 Glaphyrocysta divaricata (frequent) - Conglomerate
3 g = 3725-3735 P39417
3 8 - |:| Sandstone
E | 5 3755-3765 P39418 -
3800— > = 3785-3795 P39419 Siltstone
E - 5 " 38153825 P39420 [ shale (mudstone)
3 ™  3845-3855 P39421 - Marl
15003 = 3g75-3885  P39422 ariscone
- = 3905-3915 P39423 [ Limestone
o
el = 3935-3945 P39424 - Dolomite
I | € \ = 3965-3975 P39425 5
40003 5 g8 = 39954005  P39426 [ Anhydrice
O & = 40254035 P39427 [] Gypsum
| 2 = 4055-4065 P39428 W s
4100 ~ = 4085-4093 P39429
s - Siderite
> (No age assignments)
|:| Siliceous
4200 M co
E Volcanic
4300 = - Igneous
E = etamorphic
— —— Casing point
4400— — Canadian Newfoundland and Labrador Petroleum Board (CNLOPB) ®  Cuttings sample
E designate 44324451 m as 'tuff' and 4451—4474 m as 'diabase intrusion'.
7 (2) Number of specimens
3 —— (Unnamed)




Appendix 3.11

= Chrono- g
>§ 'E stratigraphy o Diversity E
c £ . . [
5 | Gamma  Density Sonic g 8205 2 Hek’a 0'71 (dinoflagellate cysts) & a
2 |(APlunits) (glem3)  (usec/m) 55 E 9 £ H § 5 ?; “%5
5! o S 3| s §ies |88 33
o s o |5 £ 2 8 " Ss8s gt . Water depth 350 m No. of species IZ
dEleer I § 2 2 R|6| 5| 8| & | @ |£2=3 (88 Palyno-events Total depth (TD) 4566 m s 10 15 b 4
] 2 | s H
800 9 B —
El o g — 800 ’ Spiniferites aff. pseudofurcatus
E £ |0
E| = | — ggo / Chiropteridium galea, Hystrichokolpoma rigaudiae
900 —w 92(5) "I Cordosphaeridium cantharellus, Cordosphaeridium aff. varians, Enneadocysta magna, Palaeocystodinium golzowense, Svalbardella spp.
E = Cribroperidinium tenuitabulatum, Dapsilidinium pseudocolligerum, Deflandrea phosphoritica
] o
= c -
1000 E I c 995 "I Wetzeliella articulata, Phthanoperidinium geminatum
: 5| &
] o o -
1100 o —
1 ,§ I Hgg 7] Trithyrodinium? convocatum
= g L lats "lLentinia serrata, Phthanoperidinium comatum
u?_; g s 7l Tetraporina sp. A of Fensome et al. 2016
3 ~ o =
E T8 | 2
1300 & @ s -
] < o
] I — 4355 /IHemiplacophora porosa
E 1380 /I Glaphyrocysta reiintexta
1400 | [1390 TlExtratriporopollenites spp.
E [ [1438  Distatodinium biffi
E| — Spiniferella cornuta
1500 -
1600 - I [1390 "Cribroperidinium cf. giuseppii, Deflandrea cf. spinulosa, Keratella? spp.
.g |
1 £
= ] —
17003 L] 1700 ) Apteodinium australiense, Hystrichokolpoma salacium
p y: p
1800 —
E < ® —
] K] c
1900 5 g -
] E [ S T
3 5 i ! |
] L o
E E 3 -
2000 _g Z
: 2 -
E — 2080
21004 " IDeflandrea spinulosa
E T L l2150
E 8 — " IAzolla Spp.
2200 g —
— —
5 -
o
£
o
>
T
- I %ggg "] Homotryblium tenuispinosum
2400 "1 Apectodinium spp., Glaphyrocysta cf. exuberans
E | 235 T pzolla spp.acme o e
ZSOOé 3 |
§ 5 E.ursulae [
2600 g —
E (E, 2600 "Vaurodinium granulatum
4 w
] 2655 < B
] E | 655 v—‘Apectodinium homomorphum, Trithyrodinium? conservatum
2700 g
E ¥ 2 —  [2740
E g 8 I ‘—‘Deﬂandrea spp.
2800 S g,- . “cerodinium depressum
£ | >~ g
b5} S |
2900 g
3 -
ﬂ)
3 E -
3000 N
3 w
§ 304 "Areoligera medusettiformis acme
3100 — 3090 ~|Apectodinium hyperacanthum, Taurodinium granulatum acme, Trithyrodinium? conservatum acme
k| — 3120 ~!Apectodinium parvum
1 Tt (3140 Apectodinium spp. acme, Deflandrea oebisfeldensis, Muratodinium fimbriatum
3200 § £ |00
El e 2 — " IGlaphyrocysta pastielsii
E 01 g sg -
] s 25 |-
] 13 S w
] 5 2
o |0
| 2
HE ki BOO
HE] ° Areoligera gippingensis
5|3 g
c = 3
S
[
= = 3480 7l Thalassiphora delicata
3 2 I
] 02 S0
] <
] wy
3600 o
§ 3640 v—‘AIisocysta margarita, Cerodinium speciosum, Cerodinium striatum, Palaeoperidinium pyrophorum
k| — 0
3700 368 "I Phelodinium magnificum
E B Cerodinium dartmoorium
3800 2 — 3800 <“Cerodinium spp.acme
5 -
] £
1 & —
3900 b
E = s B
] 5 -
E F] s
_:E & [ [Ho00 "I Cerodinium spp.acme
— 404
'E, S 040 "I Cerodinium pannuceum, Fromea laevigata, Phelodinium kozlowskii
5 -
E -é_ B - Shale (mudstone)
E =}
E| X - Siltstone
] a |
42007 X [ Marl
i - Limestone
q - Conglomerate
4300 -
E | |:| Sandstone
i : - Siderite
4400 — - Basalt
I —— Casingpoint | BT
4500 — — Side-wall core sample | [ By
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Chrono- I
- stratigraphy é
2 ~ e £
—~ a c O Diversity ]
2 Gamma Sonic g, g 2 % Ralegh N'1 8 (dinoflagellate cysts) a a
H (API units) (usec/m) % g g £ " 4 _: S
£3 o 3 3 g 2EF |2% 32
o (=3 =] i
g e E 5 a8 § 8 3 & = & 5% §§ 8 § E Palyno-events Water depth 339 m No. of species Rz
< ) i ) < = Total depth (TD) 3858 m 5 10 15 20 25 10 30
E — - Shale (mudstone)
900’: — - Siltstone
] I - Limestone
1 | - Coal
1000 i
000 1 - |:| Sandstone
] - Siderite
E N Basalt
1100 5 — -
] ] - —— Casing point
1 £
1 5 — —= Side-wall core sample
] o |
] 3
1 2007: E’ —
1 - 1240 -1 Palaeocystodinium golzowense
1 o Adquic | [1260 -I1 Chiropteridium spp.
] S - — [127Q <] Deflandrea phosphoritica
M
1300 "llocene anian — %gg vL\ Cordosphaeridium cantharellus
] 13320 -1 Azolla spp.
] OI(ieg.o? Rupeli; — vH Enneadocysta magna
1400 8
1 ) iktvo- 1—
] S _g AF; Iglli(l?rlg 1405 "1 Araneosphaera araneosa, Glaphyrocysta aff. texta, Impagidinium maculatum, Phthanoperidinium comatum
] v c
1 Lﬁ _g 1445 "‘ Areosphaeridium cf. michoudii, Hemiplacophora spp., Heteraulacacysta porosa, Lentinia serrata,
] 9 .g E8a | 1485 Talladinium? clathratum, Thalassiphora fenestrata
1500 L o | A michoudii "1 Deflandrea boredlis, Glaphyrocysta semitecta
1 ' E7b 1525 "] Cordosphaeridium funiculatum, Phthanoperidinium geminatum
E 5 g S| H.porosa
1 2 = 1565 Aronf: dulata E J P
] ] s c E7a 7 ig ysta f
1600 13 2] G. semitecta 1605
SUT N Bihiyl Lol
] 2 : : "1 Charlesdowniea coleothrypta, Hystrichosphaeropsis cf. costae
] E -
] g 1645 "1 Phthanoperidinium stockmansii
1 <]
1700 = E62/E4? | — 1685 "1 Adnatosphaeridium vittatum, Glaphyrocysta cf. ordinata, Glaphyrocysta vicina
g B 1725 "1 Glaphyrocysta microfenestrata, Impagidinium spp.
] — 1765 J1 Taurodinium granulatum
18007: = [1775 1 Svalbardella spp.
1900 I
] b — 1925
] 3 "] Heteraulacacysta pustulata
] = 5
2000 £ -
E el Q
] 3 > =
] Py —
] — ] o
] F o
2100 -~ g g
] w b4 -
1 [} 8
] = = =
1 =N B |
2200 E — 12205
1 7 Glaphyrocysta spineta
2300 B
] k= 2385
2400 I "1 Dracodinium spp., Tetraporina sp.A and sp. B of Fensome et al. 2016
] . —
] 2
] ] -
2500 £ —
] £
1 2
] >
] £ -
] ¥ 2595
2600: I "1 Achilleodinium biformoides, Homotryblium ispir Hystrichokolp i , Piladinium columna
] = [2645
1 7 Apectodinium homomorphum
] E3b L la6g0
2700 C. columna 7 Hystrichosphaeridium tubiferum, Licracysta corymbus, Cleistosphaeridium cf. placacanthum
] 2765 < B e
1 7 Apectodinium quinquelatum, Azolla spp.acme
2800 -
] E3a |
Efuriensis | | o B e G
] o
] — 2885
2900 g S 2910 Tl Enneadocysta multicornuta R o
] S 'g 7 Areoligera senonensis, Thalassiphora patula
] > a — o Ry
z 5|
3000 — 3005 Scalenodinium scalenum acme
E Scalenodinium scalenum
] E2b B
1 P. condylos
3100
3200 ~————t— 13210
] : 7 Cleistosphaeridium polypetellum
] — 13285
3300 ] Glaphyrocysta pastielsii
] E1P6 L %g%g Glaphyrocysta intricata
] P.indentata Paralecaniella indentata acme
1 acme I
3400 — 13405
1 5 - "1 Taurodinium granulatum acme
z £ —
1 > — 3465 ) Axiodinium cf. g , M dinium fimbriatum
3500 h) P6 3480 7 Cerodinium depressum, Fibrocysta bipolaris, Lejeunecysta hyalina, Muratodinium fimbriatum acme, Spiniferites septatus
] i~
] § E 2 Apectodinium | [3515 1 Thalassiphora delicata
] E g & acme 3535 7 Areoligera gippi 1 dinium speciosum
] £ S -
] S o o
] i © S
3600 £ o = 3605 Cerodinium glabrum acme
] §° g = Alisocysta margarita, Deflandrea oebisfeldensis
] g - B
] o PS
3700 .
] A. gipping-
] ensis
3800 8 -
] g
] & = [38597 Alisocysta circumtabulata
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. Chronostratigraphy
§ £ £ [} Diversi Azoll
3 5 .5 @) . - iversity zolla spp.
S Gamma Density Sonic :“_,:" 2 E _E (_,’?, % G’oa G 37 (dinoflagellate cysts)
o . [} -
g (API units) (g/em3) (usec/m) EE g B 3 :E £ § g b No. of
23 cocccool|ll 2|8 g @ S5%s [£E Pal Water depth 1000 No. of speci i
3 coooin » m~ 88888|5| £ S N = s 5 alyno-events ater dept m o. of species specimens
33 R RNTRTTATRA T S RN o - — o < €285 |8& y Total depth (TD) 3998 m 5 10 15 20 25 10 20 30
15007: e. Oligoc. | Rupelian? -
E z -é |.Eocene | Priabonian I 1530 1 Atterbidinium spp., Azolla spp., Enneadocysta spp.
E % g I 1560 7 pjanctonites stellarius, Tetraporina sp. A and sp. B of Fensome et al. 2016
1600 s Bartonian —
] middle 1 1 1620 — Alterbidinium cf. bicellulum acme, Cerodinium depressum, Deflandrea borealis,
E Eocene . E4 — 1640 T Vallodinium? cf. echi , Wetzeliella articulata
] e. Lutetian Glaphyrocysta cf. exuberans, Homotryblium tenuispinosum, Muratodinium fimbriatum,
- o C. depressum ¢ A ! o
n 5 Phthanoperidinium geminatum, Trithyrodinium conservatum
] pout E3d- E3c 1680 — Areosphaeridium fenestratum, Eatonicysta ursulae
1700 3 E ursulae | 1700 “{ Alterbidinium cf. bicellulum acme, Deflandrea borealis acme
E 1720 = Cerodinium denticulatum, Diphyes colligerum, Piladinium columna, Spiniferella cornuta
m E3b — 1760 — Achilleodinium biformoides
1800*: C.columna | 1780 — pediastrum spp. acme
- 5 —  [1810 Thalassiphora delicata
n s 1 J1 Dracodinium spp., Sophismatia aff. tenuivirgula, Tetraporina cf. sp. B of Fensome et al. 2016
] E Polysphaeridium spp.acme
] £ — 1870 H Apectodinium homomorphum acme
1900— E E3a | 1900 Adnatosphaeridium robustum, Homotryblium abbreviatueem A [
7 g E. furiensis Azolla spp. acme, Diphyes ficusoides
. A — 1930 < Pediastrum spp.acme
] ° Areolig dusettiformis, Diphyes brevispi Dracodinium varielongitudum, Stenodinium meckelfeldense ~ |SSSEEEF ------------- [ Lo
: g
2000 S 3 2 —
E > o g
] < > S
] 3 L= —  [2040 v Azolla spp.acme
. % Apectodinium quinquelatum, Deflandrea oebisfeldensis, Spiniferites sep
b 2 | |2080 <] Azolla spp.acme
] < - .
2100—] qE, Apectodinium paniculatum B
E < — 2120 Apectodinium spp.
] S N W
. w -
200 = | <= = | 0 ! | b e
E E2b o Y B
] P. condylos
E 5 2280 -7 Areoligera gippingensis
2300 ] 2 igera gipping
n 1 o . "
] g = = = f |;6 2320 4 Axiodinium augustum, Lejeunecysta cf. hyalina
. w
E _Eﬂ Apectodinium [— 12360 "{ Apectodinium spp.acme
a E acme
24007: S 2400 7 5 lig ippingensis peak, Cerodinium glabrum, Hystrichosphaeridium tubiferum
E - 2480 N Areoligera gippingensis acme
2500
E 2560 - Alisocysta margarita, Cerodinium striatum
2600 —  [2590 7 Cerodinium speciosum
E I [2610 -7 palaeoperidinium pyrophorum (R?)
2700 L
2800 |
] =
E .8
] E L
=
] IS
] = —
2900 P5
R @ A. gippin- —
] g gensis
] o
] =2
B &
3000 — 9 —
. L
. ! —
] o
, =
] E —
3100 —
3200 2 —
] = —
] g
7 o
B Q
] £
1 g -
. c
3300 >
34007: 3400 "1 Palaeoperidinium pyrophorum
E S P4 I 3440 "1 Palaeoperidinium pyrophorum common
] °
] s P.pyro- [
3500 3 phorum
] 35207 Cerodinium aff. kangiliense, Palacocystodinium bullforme, Phelodinium kozlowski,
B Spinidinium cf. densispi Spinidini P
a — 2 . .
b I 3560 Senegalinium iterlaaense
3600 — 3610 o
] "1 Tanyosphaeridium spp.
1 B 3630 Alisocysta sp. 1 of Heilmann-Clausen 1985,
] Spongodinium spp., Trithyrodinium evittii
3700 ] B [ shale (mudstone)
E % — - Siltstone
b 9] c
] § g | |:| Marl
. & [a) P2 - Limestone
3800 — > P. bulliforme | —
1 5 | - Conglomerate
B o
E .E — - Siderite
] =]
. g Basalt
] £ — (3880 . L
B S 71 Areoligera coronata . .
3900 ¥ | 3910 —— Casing point
] é - 71 Fromea laevigata — Side-wall core sample
B e
B & | (R) Reworked
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= Gamma Chronostratigraphy g
¥ (API units) I3 G
; c
5o 150 % 5 2 Qulleq-1 6354-1
2 sE8§ 5
e Sonic i? 3 3IST 52 Water depth 1152
28 sec/ft < 28 o B ] _ ater deptl m
S € oo fuzec) go| 3 & & < £232 g8 Palyno-events Total depth (TD) 2973 m
13507 - Shale (mudstone)
|:| Sandstone
1400-] - Limestone
—— Side-wall core sample
1450
e Piacenzian
i — 1477
Pliocene 1 Cymatiosphaera invaginata
1500
1550
1600
— 1618
1 Cyst type 1 of de Vernal & Mudie 1989b
1650
early —
1700~ Pliocene Zanclean
- 1734 | Reticulatosphaera actinocoronata, Selenopemphix nephroides
1750 F— 1746 7 ;
L Habibacysta tectata
— [17816 /| Labyrinthodinium truncatum, Operculodinium piaseckii
18004 f Operculodinium giganteum
.Iate e —  11806.1 f Edwardsiella sexispi Geonettia sp. of Head 2000
Miocene —  r1821 Cerebrocysta poulsenii
L 1842 Cannosphaeropsis passio
] - _ E3b C. col = Diphyes brevispinum, Dracodinium spp., Piladinium columna
1850 m. Miocene | Serravallian golumna 1:2; " j Areoligera cf. medusettiformis, Eatonicysta furensis
E3a E. furiensis 18725 18671 I\ Petalodinium condylos
E2b P. condylos 1878 /| Deflandrea oebisfeldensis
PSA. gippingensis —__— 18949 1890.1 Rhadinodinium politum
1900 . » : Areoligera gippingensis acme
Callaiosphaeridium Alisocysta margarita, Areoligera gippingensis
asymmetricum L 1930 Alterbidinium varium
llaiosphaeridium asy icum, Spinidinium echinoide Trichodinium castanea, Spinidinium ec acme
1950 Fromea nicosia
Fromea nicosia
— 1975 Alterbidinium ioannidesii, Isabelidinium ac
2000 1990 "{ Palaeoperidinium pyrophorum acme
— 2040 7
2050 h iella bondarenkoi, C dinium whitei
— 2073
v—‘A.'m‘ idinium acutulum, Flg inia cf. ferox, Isabelidinium micre
2100
I 2117 “{ Alterbidinium ioannidesii acme
2150 -
2200
2250
‘E — 2266 Heterosphaeridium bellii acme
:E Xiphophoridium alatum consistent
S
. 2 — 2296
2300 § N Surculosphaeridium longifurcatum
s
2
L [
2350 <
2400
2450
2500 —
I 2508 “( Laciniadinium arcticum acme
Aquilapollenites spp.
— 2540 Circulodinium distinctum acme
2550
— 2565 <—{ Palaeohystrichophora infusorioides acme
: 2592 . callai phaeridium asy icum consistent, Isabelidinium acumir consistent
2600
f Chatangiella mcintyrei, Heterosphaeridium difficile
2635 Odontochitina costata
— 2642 ’< Chatangiella spp. acme
2650 — Chatangiella verrucosa
2700 — 2701 “( Heterosphaeridium difficile acme, Trithyrodinium suspectum acme
— 2738 “{ Trilete spores acme
2750 K —
é -
©
c -
=
2800 % | —
2 —
3
e —
o
154 -
2850 T —
— L8755 N Spongodinium delitiense
2900 —
g
2950 R—
=
=
=
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Chronostratigraphy § Palaeoenviron.
g Gamma _c: ] ) Diversity
3 | (APlunits) g g 3 Nukik-1 ' _lolgle
:S 0 100| s %ﬂ Sequences 55 % u (dinoflagellate cysts) == ~§ .§
P i & g (Dalhoff et al. 2003) NI g & Sola|c|
8 Sonic _g 2 - oL %.'E 2|cle 5
a5 (usec/ft) < 2 3 [ 8 ] _ Water depth 104 m No. of species sle|2|8
8 E [150 8| 3 5 & < £ |82 Palyno-events Total depth (TD) 2363 m 10 »  |F|E|E]|0
T
150
- Shale (mudstone)
200 |:| Sandstone
250 W
3007 - Acidic intrusive igneous rock
— Side-wall core sample
350
— o
400+ §
2
45041 === | L___| ﬁ
a
500 ¢
g
550 &—'_
600
650
700
750 |
800 —
850
3
900 E=1 —
'g -
950 <
[¢] =
[F %)
1000 o 8
o S
a 2
10507 < & —
<
b -
1100+
1150 =
1200+ =
1250
1300+ —
1350 =
1400 YNate
Miocene —
1450
15004 = = | L __ _| | - 1503 Cymatiosphaera invaginata, Habibacysta tectata
Palaeocystodinium golzowense
1550+ k= 1554
71 Deflandrea phosphoritica
1600 = = 1609 i gulodinium mact phorum, Cleistosphaeridium placacanthum
= 1626 Barssidinium spp.
1650 : Cerebrocysta p ii, Hystrichokolp rigaudi
p Palaeocystodinium sp. A of Costa & Downie 1979, Svalbardella spp.
17001 !middle
Miocene
c
1750 L
] -
1800 g —
L | middle =
1850+ i Eocene —
g Imiddle = 1863 Phthanoperidinium comatum
1900 §, |Miocene B j Thalassiphora pelagica
S Mid Eocene Uncon. é 1927 f Dapsilidinium colligerum, Diphyes ficusoides, Dracodinium spp., Eatonicysta ursulae
1950 pv4 el 8500 T E35C columna T [ 1951 Diphyes pseudoficusoides
6000 (" E3a £ furiensis | furiensis = 1971 Fungal spp. acme, Homotryblium spp.acme
2000 MES = 1378 Muratodinium fimbriatum, Rhadinodinium politum
6000 I = dinium fimbriatum,
2015 Dracodinium solidum
2050 i,?gg P. condylos 2042 Petalodinium condylos
Deflandrea oebisfeldensis
early e 5000 = 2079 Fibrocysta bipolaris acme
2100 Eocene presian 3[5]::)2 E2a F. bipolaris |— Carpatella spp., Fibrocysta bipolaris
21504 E1/P6 ; 2150 | Paralecaniella indentata acme
,,,,, 3500 Pi 2161 Al bul
> ind isocysta circumtabulata
22004 £ ﬁgg acme = |8 N Draco}:ﬁnium astra
A S S 3000 - 1000 = 2240
2250 ~ o - 1 — N Areoligera gippingensis
= o B £ MFS PS5 k= 2280
2300 Z = 8 g 1000 A. gippingensis = "1 Cerodinium glabrum
£ | £ —
1 ~——— — 2344 Areoligera gippingensis peak
2350 _m — ‘# Alisocysta margarita
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Gamma Chronostratigraphy = g Palaeoenviron.
= N > =3 =3 N N
] (API units) £ =3 I3 ~ Diversity
@) .
3|0 100 g s 8 g 2 N u k' k'2 (dinoflagellate cysts) =g AR
- -2 P c 7 B 5| T
2 Sonic & g 8; Nof g & sla|e E
53 S| 3 5 55 o i 38 glElel;
2 8 (psec/fr) _;3 § g o g = % s £ 8 Pa|yno-events Water depth 117 m No. of species s12|2|s
a £ |50 go| 3 3 i < w» = a < [ RCA Total depth (TD) 2694 m 5 10152025 |©|=| = o
150 E
3 - Shale (mudstone)
200 g |:| Sandstone
§ |:| Volcanic
2501 £ M
? — Side-wall core sample
300+
(R) Reworked
350
400 % o
= 8
<}
450 = 2
H ;
o
b
500 = g
—= 8
550 =
w| 5 =
_ -
1 ==
650 %s
—
700 3 |
750 é N
=
= | -
800 g |
1 — 847
80 % c i gulod machaerophorum
(e} f—
= 2
900 — 'é
= I -
950 g u§
] = o
Q — [975  7 -
o Apectodinium homomorphum reworked acme
1000 - ‘< |-
= < I -
= >
1050-] = | | L
?Pliocene I
1100+ 2
E
=
1150 £ |
——
1200-] = -
1250 =
1300
13501 ;: - 1365 i Cymatiosphaera invaginata
1400 = L
= L= 1440 /| Thalassiphora pelagica
14507 = = 1447\ Barssidinium graminosum, Habibacysta tectata @G
?late Miocene
1500
1550+ == F— 1549
E__ = N Deflandrea aff.arcuata, Palaeocystodinium golzowense
1600
— 1628 ) n
1650 7 Homotryblium cf. tenuispinosum
c !Miocene
1700 2 <
< o —
£ 5
1750+ 0 g —
o !middle Eocene — g —
E middle Miocene 3 —
1800 S, %— E
= S
1850 Q MFS | ]ggg 7] Diphyes ficusoides
middle Eocene Lutetian E3d-E3c — 1862 Achilleodinium biformoides, Eatonicysta cf. ursulae, Ginginodinium? flexidentatum
E. ursulae | Stichodinium cf. lineide Vallodinium? echi t
1900 —
1908
— "1 pitadinium columna
8500
1950 E3b I
C. columna —
2000+ B
2018 Axiodinium lunare acme
6000 — Axiodinium lunare, Rhombodinium? aff. I
2050 MFS — 2054
early Eocene Ypresian 6000 B "1 petalodinium condylos
2100 E2b - 2100 Spinidinium spp.acme
5000 P condylos — 2109 \ Deflandrea oebisfeldensis
] MFS : - 2137 Muratodinium fimbriatum, Sophismatia cf. insolens
2150 S — Apectodinium spp.
E] 5000 =
2200+ E — f Carpatella spp., Fibrocysta bipolaris
[ - - < 2219 Spiniferites septatus
3500 = P P
_ i MFS | E2aF blpolarls. %%%; Cerodinium dartmoorium
22501 = 3500 |  EfaC. dartmoorium 2256 .4 Alisocysta sp. 2 of Heilmann-Clausen 1985
Ej [—3000—]  pg Apectodinium acme [= 2265 Apectodinium spp. acme
z MFS__ | 2283 Pediast
2300 3000 — 2292 ediastrum spp.
— 2301 Alisocysta margarita
Thanetian PS — Areoligera gippingensis peak
A. gippingensis - X . 9
2350 1000 = Alisocysta sp. 1 of Heilmann-Clausen 1985
c ; 2379 /| Cerodinium speciosum, Palaeoperidinium pyrophorum consistent, Palaeocystodinium australinum
2400 8 500 = [ 2384 ™7 Cerodinium diebeli (R?), Cerodinium striatum
g late Paleocene s ) -
= —
2450 0 P4
g Selandian P. pyrophorum =
= 500 |
2500-] ;E:
9 -
2550 o~ — 2548 /| Cerodinium kangiliense
? early Paleocene |? Danian-Selandian P2/P3a? C. kangiliense 2553 - .
Basalts ~—~————~——+ — Senegalinium cf. iterlaaense
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Chronostratigraphy Palaeoenviron.

Gamma

Diversity

(AP1 units) Ka-n gém i ut' 1 (dinoflagellate cysts)

0 100
Sonic
(psec/ft)

80 0

(metres below KB)
(Dalhoff et al. 2003)
(Nghr-Hansen 2003)

Lithostratigraphy
(cuttings, SWC)

Depth
Lithology
Epoch
Sequences
Palyno Zones
Samples
Transitional
Inner neritic
Middle neritic
Outer neritic

Palyno-events Water depth 180 m No. of species
Y Total depth (TD) 3874 m 10 20 30 40

Age

Upper bathyal

2004
2504 - Shale (mudstone)

|:| Sandstone
- Limestone

- Volcanic (tuff)

400 — Side-wall core sample

300

350

450

500

550

600

?Pliocene—Pleistocene

650

700

750

800

850

900 |

950 E
1000
1050 |
1100 - 11118 | Barssidinium Spp.
1150 ]
1200 )
1250
1300
13501 B ‘E{ Cerebrocysta poulsenii, Cyst type 1 of de Vernal & Mudie 1989b :
1400 I 1379 Palaeocystodinium miocaenicum acme »
1450
1500 A
1550 i L~ 4556 _| Cymatiosphaera invaginata, Operculodinium cf. gi Spiniferites solidago

=y

Manitsoq Formation

Pliocene

late Miocene

ol Operculodinium centrocarpum, Cleistosphaeridium placacanthum

1600

1622.5 Charlesdowniea coleothrypta, Cordosphaeridium spp.,

1650 Deflandrea phosphoritica, Wetzeliella spp.

middle-late
Miocene
I

1700

Cerebrocysta bartonensis, Phthanoperidinium geminatum,
Phthanoperidinium echinatum, Phthanoperidinium multispinum

1725
1747

Ml

1750

s 72 B 7 Glaphyrocysta semitecta
c
1800 2 G. semitecta -
o
1850 @
1871 . .
1900 ._‘ Enneadocysta arcuata, Enneadocysta pectiniformis,
E Leptodinium membranigerum, Rottnestia borussica
1950 I
c
= K] -
2000 § o
b=
2050 &£
o
3
21001 E
&
2150 Vi = 12159 ] Phthanoperidinium comatum
2200 B
) E6
2250 §
o c
w £
2300 4 r §
2 3 -
2350 £
— 2387
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