
tATIO>T STUDIES OF 'THE 
G. S. C. 0. F. 1852 BIOSTRATIGRAPHIC AND M.ATUR , -6 -~ 
SCOTIAN SHELF, PAkr l; SHELL PCI ET AL. ALMA F-

BIOSTRATIGRAPHIC AND MATURATION STUDIES 

OF THE SCOTIAN SHELF 

PART l 

SHELL PCI et al_ ALMA F-67 

npreault
Narrow black



BIOSTRATIGRAPHIC AND MATURATION 

STUDIES OF~ •rHF.:: 

SCOTIAN SHELF 

PART l 

SHELL PCI et al- ALMA F-67 

BY 

LENTIN INTERNATIONAL 
BIOSTRATIGRAPHICr LTD­

Suite 2110 Lon.i;lon House 
505 4th Ave. S.W. 

Calgary, Alberta, T2P OJ8 
(403) 264~0173 

OPEN FJLE 
DOSSIER PUSUC 

IS5;l.. 
GEOLOGICAL SURVEY 

; 

COMMISSlON GEOLOGIQUE 
OTIAWA 



C O N 'T E N T S 

INTRODUCTION .••....• . . • . . .•....••.•... • ...........•. 1 

Chapter l. PALYNOLOGY ... . . .... . ............ . ..... .. 2 

Chapter 2. MICROPALEONTOI~OGY .............. .. •...• '. 6 

Chapter 3. KgROGEN ANALYSIS ... . •..••..•..•. •. .•..• 12 

APPENDIX - A. Phctographic record ......... . ....... 14 

APPENDIX - B. Foram and ostracod locatio11.s . . .... . . 26 

APPENDIX - C. Kerogen analysis sheets ......... . .. . 35 

MAP POCKETS~ 

PALYNOLOGY DISTRIBUTION CHART ALrMA F'-67 

MICROPALEONTOIJOGY DISTRIBUTION CHART ALMA F-67 

Part l 

Part 2 



BIOSTRATIGRAPHIC AND MATURATION STUDIES 

OF THE SCOTIAN SHELF 

PART 1 

SHELL PCI et a1- ALMA F-67 

Location: 43 .36'18.3"N; 60 39 ' 55.8"W 

Water depth: 68m 

Casing set at : llOm, 814m, 2767m , 4380m , 4897m. 

Total depth: 5054m 

?alynology by; J.K. Lentin . 

I.N'l'RODUCTION 

This report is t he first in a series of five reports detail­
ing the palynology, micropaleontology, kerogen and · fluorescence 
analysis from four wells on the Scotian Shelf. Ea.ch speciality 
is presented separately in individual chapters in ea~h of the 
four well reports. The rangecharts included in the pocket at the 
back of the reports g:r·aphically integrate the three parts of the 
studies . Ths fifth and final report will compare and correlate 
the four wells in the study . 

Species cards with. photog:i:·aphs of all taxa used in the 
palynologic&l section of t he study will be presented. with the 
final report. Appendix A of each well report containe .. a complete 
list of photographs taken of foss i ls from that well . All 
foraminifera taxa are represented by at least one specimen , 
stained green and attached to a designated equare in the as­
semblage slides. The .depth and square num!.>er is given following 
the name of the t&xa in Appendix B. 

1 



CHAPTER 1 

PALYNOLOGY 

One hundred thirty nine cutt i ngs samples wp-e studied from 
this well . All of the cuttings samples contained palynomorphs 
down to 4140 m where the well entered a barren ii1terval . There 
is extensive caving of Eocene and Oligocene palynomorphs i n the 
upper section of the we l l. The follcwing biostratigraphic zonm­
tions and age determinations have been made: 

0840-0850m Late cretaceous undifferentiated. 

OS70-0940m O. operculata Zone {Campanian ) 

0960-1330m P. trunciger.um Zone (Santonian) 

1350-1390m O. pulcherrimum Zone (Coniacian) 

1410-1450m s. longifurcatum Zone (Turonian) 

1480-17 30m K. willianisii Zone (Cenomanian ) 

1750-2210m c. cf. vesti tum Zone {Albian) 

2230-2920m s. perlucida/H. schindewol:fii Zone {Aptian} 

·-Unconfo:cmi ty-· 

2940-3250m A. aru11phrissei Peak Zone {Ba rremian ) 

3270-3490m c. elegantulwn Zone {Hauted.vian) 

3510-3670m P. neocomica Zone {Valanginian/Berriasian ) 

3690-4120m Undiagnostic . 

4140-4935m Essential l y barren. 

The base of this wel l from the last sample at 493 5m to 3690m 
contains only dark brown to black particulate material with the 
exception of one sample at •770-47SOm which contains one highly 
degraded bisaccate pollen grain. Above this interval there ap 
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pears to be a more or less uninterupted depositional record in 
Alma F-67 from the Bet"riasian/Valanginian through the Late 
Cretaceous, with the exception of a minor unconformity resulting 
from the loss of the Late Barremian. The Early Cretaceous sedi­
ments have a thickness of ove~ 1900m. They are overlain by Late 
Cretaceous sediments in escess of 900m in thickness. 

The depositional environment , judged by the palynomorphs , 
shows little fluctuation and is considered to be marine 
throughout the wel 1. However, because of the extensi ·~e cavtng it 
is possible that minor non-marine intervals particularly between 
4935m and 3270m, have been masked. 

SELEC'l'ED PALYNOMORPHS: 

0840-0850m: Late Cretaceous undifferentiated. 

This sample contains a mixed assemblage of Late Cretaceous 
and Early Tertiary palynomorpha. however, the presence of three 
specimens of Dinogymni..um acuninatu.m indicates that the .eample is 
not younger than L&te Cretaceous. 

0870-094.0m: 0. operculata Zone (Campanian) 

Ceratiopsis diebelii, Cribroperidini u111 ventriosum, Klei t.h-
r.iasphaeridium loffrense, Cha tangiella victoriensis, Cordo-
sphaeridium c:a12tharellUlll, Alterbidiniu.m acutulum , Cribro-
peridinium edwardsii, I.sabelidin:i.u.m ba.keri, Phelodinium mag­
nificum, Ta.nyosphaeridium xanthiopyxides , and Cicat:ricosisporites 
hughesii. 

096 0-13 3 Om: C. ti:uncige.rum Zone: (Santcmian} 

Oligosphaeridi. um pulcher.ri.rmim, Tri thyrodinium suspect um, 
Hystrichosphaeridiwn bowerbmlkii, Hystrichosphaeridiw:n stellatu.m, 
Spinidiniu.m clavwn, Cor.onifera oceanica , Isabelidinium cretaceu.m, 
Spongodini u111 deli ti e11se, Isabelidini um bel fas tense, Sp:i.n:i. feri tes 
cingulatus, Diconodinium arcticum, Dinogymnium lanceolatum, and 
Palaeohystr.ichophora infusorioides. 

1.350-1.390m: 0. pul.:::her.·rimum Zone (Coniad.an) 

Oligosphaeridium pulcherrimum , Call@iosphaeridium asym-
metricum, Cyclonephelium hexalo.bosum, CyclonepheliWTi vanz1ophorum, 
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Odontochit.ina costata, Appendicisporites tricornitatus, and Cica­
tricosisporites potomacensis. 

::t4l.0-.1450m: S. 1-ongiturcatu111 Zone (Tur®ianl 

Surculosphaeridium longifurcatum (very abundant), Cicatri­
cosispori tes ha.Zlei, Ci ca tricosispori f;es ornatus, and Palaeohys­
tri cliophora infusorioides. 

1480-1.730m: K. williamsii Zone (Cenoroanian) 

Kiokansium Williams.ii, Florentinia coolcsonii, Subtilisphaera 
rotundata, Xenascus plotei , Liliacidites dividuus, Florentinia 
cookson.ii, Oligosphaeridium totum.. Florentinia verdieri, Spini­
fer.i tes t:ripus, Florentinia ferox, Nykte:t:icysta pentagona, Odoi1t­
ochi tina rhakodes , e.nd Stella topollis largissimus . 

1750-2 2:1.0m:: C. cf. vestitu.m Zone (Alhian } 

Chichaouadinium ct. vestitum, Nyktericysta arachnion, Odont­
ochitin~ ancala, Odontochitina operculata, Cymososphaeridiwn val­
idum, 'l:ahamadinium sousensis , Euco:mrniidites minor, Appendici­
spoi:ites problemati.cus , Appendicisporites matesovae, Pilosispor­
ites trichopapillosus, Trilobosporites marylandensis, Cyclvnephe­
liwn cJJabaca, and CycloJ-:tephelium hughesii. 

2230-2920m: s. perlucida/H. schindewo.Z:fii Zone (Aptian) 

Hystrichosphaerina schindewolfii, Muderongia asyirunetrica, 
Hystrichosphaeridiurn asterigeruin, .Subtilisphaera perluc:ida, Cer­
bia tabulata, and Vesperopsis mayi. 

2 9 40- 3 2 5 O:m:; A. anaphrissa Zone (Barremian} 

Muderongia simplex"', Subtilisphaera te.rrula , Cribroperid:i.n­
iu..m auctiticura , Dingodinium cerviculum, Calli alasporiees trilob­
atus, and Kiokansium hydr.a. 

·~ The presence of /\fuderongia simplex at 2940m indicates that 
the upper portion of the A. anaphrissa Zone is mis~ing and that 
the Aptian rests unconformably on the Middle Barrernian. 
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3270-3490m: c. elegantulu.m Zone Uiauterivian) 

Gonyaulacysta kostromiensis , Occisucysta cf. balios, Oligo­
sphaeridium porosum, Batioladinium jaegeri, Bat:ioladiniW11 
longicornutum, Coronitera albertii, Stiphrosphaeridium arbut1Jtwn, 
Spinirerites lenzii, and Pyxidinovsis sp. #TA. 

3510-3670m: P. neocomica Zone (Valanginian/ &erriasian ) 

Phoberocysta neocomica, AchomosphaerlJ ve.rdieri., Batioladin­
ium micropodum, Stiphrosphaeridiu.m dictyophoru.Yn, and Sentusidin• 
iwn rioul tii. 

3690-4.120m: Undiagnostic. 

This interval contains no diagnostic species. 'rhe pr1lt12erva·~ 
tion is extremely poor suggesting that the few fossil~ trh.ich can 
be recognized may be caved. 

4120-4935m: Essentially Barren. 

This interval contains a single , 
pollen grain at 4770-4780m but 
palynomorphs. 
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Chapter 2 

MICROPALEONTOLOGY 

One hundred and forty c;uttings samples were studied for 
micropaleontology from Al.ma F-67. All but two of the samples 
contain fossils. The following biostratigrapnic zonatiQnKt have 
been made: 

0840-0850m Middle Eocene. 

0870-1060m Maastrichtian 

1080-12!0m Campanian 

1260-1330m Santoni an 

1350-1390m Coniacian 

141.0-1420rn Turonian 

1440-1940m Canomanian 

1960-2210m Al bi an 

2.2.30-2290m Aptian 

2410-·2510m Undiagnostic 

2535-·2840m Bar.remian 

2880-3250m Und:*.agnosti.: 

J270-3520m Hauta:rivian 

3!:140-4000m Berriasian/Valanginian 

4020-4130m 'I'itho-nian 

4200-5052m TD Kimmeridgian to Tithonian 

The paleoenvironment Qf the Kimmeridg i an to Tithontan inter­
val fluctuates between inner neritic and marginal marine. The 
Tithonian is considered to be outer neritic . The Berriasian 
through Hauterivian fluctuates between outer and inner neritic 
with possible lacustrine deposits at the base of the Hauterivian 
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to Barremian interval and marginal marine conditions at the top 
of that interval. The Barremian is outer neritic in the lower 
part and inner neritic in the upper part. The Aptian to Bar­
remian interval was deposited in a brackish to marginal marine 
environment. The remainder of the well was deposited in an en­
viroment which fluctuates between outer neritic to marginal 
marine. 

SELECTED FOSSILS: 

0840-0850m: TER'l'IARY - Middle Eocene 

FORAMINIFERA! Guembelitria columbiana, Siphonina claibornensis, 
Siplwninella cla.iborrumsis , Lenticulina alato-limbatus. 

ENVIRONMENT OF DEPOSITION: Diverse planktonic and benthonic 
foraroinifera, outer neritic indicated. 

0870-1060m: CRETACEOUS - Maastrichtian. 

FORAMINIFERA: Planularia dissona. Rosita fornicata, Gyroidinoides 
imitata, Globigeri:nelloides multispina , Heterohelix striata , 
Praebu_Iimina carseyae, Gaudryina rudi ta, Pullenia cretacea, 
Ho0glundina supracretacea, Globotruncana area, Praeglobobulimina 
aspera, Heterohelix· glabrans, Guembelitria cretacea, Gavelinella 
correcta, Gavelinella pseudopapillosa, Globotrunca orientalis, 
Lenticulina navarroensi}s, Dentalina cf. basipla.nata, Vaginulina 
cretacea, Dorotl'lia cf. conula, Rosi ta contusa , Boli vina 
i ncrassata, Pulsiphonina prima, Archaeoglobigerina blowi, 
Praeglobobulimina kickapooensis, Dorothia bulletta, Globot:run­
cani ta cf. angulata, Globotruncana r osetta, Rugoglobigeu·.ina cf. 
rotunda ta, Spiroplectammina semicomplanata, PseudclU'?igerina 
triangularis , Marginulina curvatura, Archaeoglobigerina cretacea, 
Rugoglobigerine, rugosa , Globotruncanella petaloidea, Pseudoguem­
belina costulata , Pseudotextularia deformis, Pseudotextula.ria 
elegans, Racemiguembelina powalli, Gansserina gansseri, 
Globatruncana aegyptiaca , Globotruncana insignis , Rosita plicata , 
Globot.runcana ventricosa, Globotruncani t:~ stuarti, Boli vina in­
crassa ta gig an tea. OST.RA CODES: Rehacythere is co11um.mis, L'780CQn<::ha 
l.ev:i.nson :.i., Mono cera.t:i.na e£ . niei..da , Cmuu;eeJ!'~ti l'lll peda.ta, 
Loxoconcn~ ct. ~l~t~h~ci, 06~qny~y~h~•~ ~h9mboidali6 , Nigeria 
aracho::i.. d£>!s, Ilar>l Ot!ytfigu~·id~!!! p l U1illll§l" i . 

ENVIRONMENT OF DE.POSIT ION: Upper par t cf in.t.erval is inn..ar 
neritic, low ~u.vex-;;iit.y gf henthonic 'fv-.:am~.nif~ .. ~ , -C<r.'.li:~ 
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planktonics, few ostracodes, much Eocene caving. Middle and bot­
tom of interval is outer neritic, highly diversified benthonic 
and planktonic foraminifera, deeper water ostracodes, much Eocene 
caving. 

1080-·124.0m: Campanian 

FORAMINIFERA: Valvuliner:ia allomorphinoides, Arenobulimina cf. 
~'imeri can a, G_y:roidinoi de,s gi rardana , Al 1 omorphina natYl.iJ."roana , 
Praebulimina reussi, Rugoglobigerina hexacamerata, Pseudoguem­
belina excolata, Gaudryina laevigata, Osangularia navarroana , 
Pseudouvigerina seligi, Lagena cf.. hexagorJa, Arenobulimina 
americana, Rosita patelliformis, Pseudoguembelina palpebra , 
Bolivi:noides draco miliaris, A.mmobaculites stephensoni , 
Anoma. .Zinoides cf. henbesti, Pullenia aivericana, Gavelinella 
sp.issocostata, Tri tax.ia capi tosa, Globorotali tes micheliniana, 
Globotruncani ta el<wata, Globotruncana bulloides, Planoglobulina 
glab:ata, Pseudonodosaria manifesta , Dorothia cf. retusa, Sten­
soina pommerana. OSTRACODES: Brachycythe.re ovata, Brachycythe.re 
rhomboidal is, I,oxocoz:.cha cretacea, Xestoleberis apina , Fis­
socarinocythere pidgeoni, Phacorhabdotus pokornyi. 

ENVIRONMENT OF' DEPOSITION: Upper part of interval is probably in­
ner part of the outer neriti~. fair ly diverse benthonic 
foraminifera and ostracodes. Lower part still outer neritic but 
somewhat deeper with increased diversity of benthonic and 
planktonic species, fewer ostracodes. 

1260 1.3 3 Om: Santonian 

FORAMINIFERA: Globorotalites multiseptus , Reussella szajnochae , 
Anoraa.linoi.des cf. henbesti, Ammodiscus creta.ceus, Lentc:ulina 
munsteri, Marginotrunca11a corona ta, l"rox1dicularia lanceola 
bi.de.ntata, Dicarinella asymetrica , Marginotru12cana marginata. , 
Whiteinella baltica, Marginot.runcana pseudolinneiana , Whiteinella 
paradubia, Globorotalites roultiseptus, Stensoina esculpta 
esculpta, Gaudryina austinana, Marssonella trochus. OSTRACODES: 
Krithe swaini, Cuneoceratina pedata. 

ENVIRONMENT OF DEPOSITION: Upper part of interval is inner 
neritic, low diversity of benthonics, no planktonics, fish 
otoliths present. Lower part is outer neritic, high diversity of 
planktonics and good diversity of benthonics, ~arkedly chalky 
facies. 
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:i 3 5 0 --1 3 9 Om.: Coniacian 

FORA.t<II~UFERA: Dica.rinella primi ti va, Narginctrunca12a schneegansi , 
Sa.n'.lcenaria tr.iangula.ris, Glomospira. corona, Hedbergel.la 
delroiensis, Dicarinella imbr_ica ta. OS'l,RACODES: Cy there is dal-
lasr::?nsis r.hachi.s. 

ENVIRONMENT OF DEPOSITION: From the upper to lower part of the 
interval there is a shallowing-1:rend from outer neritic to mid 
neritic, marked reduction in plantonic and benthonic diversity 
from upper to lower part. Plant debris and rootlets occur at base 
of interval. 

14 .l. 0- :1. 4, 2 Om: '1,uronian 

F'ORAMINIFERA: Gavelimdla tourainensis, Dorothia af. tilaformis , 
Dicarinella algeriana, L.ingulogavelinella turonica, Hel­
vetoglobot:nmcana hel vetica. OSTRACODES: Cythereis af. sagena. 

ENVIRONMENT OF DEPOSITION: Middle 
diversity of benthonics and plantonics, 
bivalves. 

1.440-l.. 940m: Cenomanian 

neritic environment , low 
increase in gastropods, 

FORAMINIFERA: A..'"fi11Jobaculites comp.rimatus, Marssonella cf. trochus, 
Rotalipora cf. deeckei, Hedbergella delroiensis# Gaveliuella 
cenomanica, Epistowina cf. charlottae, Le12ticulina cf. gaultina , 
OSTRACODES: Cythereis eaglefordensis, ProifiOcythere cf. 
speetonensis, Cythereis ornatiss.ima, Schuleridea. jonesi;;.ma, 
Relrncythereis sandidgei, Rehacythereis reticulata , Eocytherop­
teron cf. semiconstrictom. 

ENVIRONMENT OF DEPOSITION: Upper part of interval is inner 
neritic, limited diversity of benthonics and poor representation 
of planktonics, increase in ostracodes, bivalves. Lower part mar­
ginal marine, agglutinated forms more dominant in lc..wer part , 
common ostracodes and plant debrts . 

1960-2210m: Albian 

FORAMINIFERA: Epistomina c f . chapmani, 
OSTRACODES: Protocythere speetonensi. 

Tritaxia singularis. 

ENVIRONMENT OF DEPOSITION: Upper part of interval is marginr.tl 
marine, low diversity of fauna, no plantonics, simpl e agglutinat­
ing forms, plant rootlets. Lower part is inner neritic, ccntains 
a few more calcareous benthonic foraminifera. 
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2 2 .3 O·-- 2 3 9 Ont: Aptian 

FORAMINIFERA: Gaveli.nella cf. barremiana, l!.."'pistomina .spinu .Ufera. 
Tri ta:xia P.Yramidata, Tri taxi a singula:.ris, Gavel:i .n.ell.f.r cf. 
brie.lensis .. Le.ntiuclina nodosa, Epistomina c.retosa. 

ENVIRONMENT OF DEPOSI'l'ION: Upper part of interval is i nner 
neritic, some calcareous and agglutinating foraminifera. Middle 
part is marginal marine, simple agglutinating foramini~:,1-lra 
dominate, coal lumps are also present. Lower part is inner 
neritic again, relatively diverse benthonic foraminifera. 

2410-2510m: Undiagnostic 

No diagnostic in situ microfauna. 

ENVIRONMENT OF DEPOS~TION: No diagnostic in situ microfauna was 
recovered, pr~sence of coal, plant rootlets and wood debris in 
moderate amounts suggest a brackish to marginal marine 
environment.. 

3535-284.0m: Barremian 

FORAMINIFERA: Gaudryinella tealbyensis , Epistomina cretosa, Epis­
tomina hechti, Marssonella kurarni , Verneuilinoides neocomiensis , 
Lenticulina cf. or.:achi taensis , J_,ent.iculina heirermanni, Len­
ticulina pr.aegaultina, Epistomina ornata, Epistomina cf. 
carcolla, Caucase1::1 a hoteri t'ica, I>farginulinopsis hum:ilus, Pseudo­
nodosaria hu111ilus, Lenticulina cf. kugleri, Lenticu.lina 
ouacliensis. 

ENVIRONMENT OF DEPOSI'.l.'ION: Upper part of interval is inner 
ne:r.itic, low diversity of foraminifera. Lower p&rt is outer 
neritic, more diverse faunas. 

2880-3250m: Undiag;nostic 

No diagnostic in situ microfauna. 

ENVIRONMENT OF DEPOSITION : Margina l marine facies with poor in 
situ faunas~ possibly a lacustrine environwent at base, coal 
lwnps, goethite and li.monite. 
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3270--352.0m: Hauterivian 

FORAMINIFERA: Gaudr.vinella tea .I byensis, Marsso1'Jella kum.mi , Len­
ticulina nodosa, Epistomi11a l1echti, Epistomina ci·etosa, Epis 
tomina ornata , Lenticulina praegaul t.ina , Caucasel.la bote1·i vice1, 
Epistomina caracol.Ia., Trocho.lina af. infragranulat.i , Ma1t­
ginulinopsis humilus, P.seudonubecul.ina nodulosa, Marginulinops:is 
hum.ilus, Planularia c .r.epidularis, Lenticulina saxonica saxonica , 
Lenticulina kugleri, Lenticulina 11eiermanni, Vag.inuli1u1 recta, 
Marginul.inopsis sigali, Ma.rssonella cf. oxycona. 

ENVIRONMENT OF DEPOSITION: 
neritic environment. Lower 
diversity greater . 

Upper 
part is 

part 
outer 

3 5 40-4000m: Valanginian - Berriasian 

of interval is i n ne& 
neritic, benthonic 

FORAMINIFE:RA: Epistomina cf. caracolla, Lenticulina nodoSIJ.i, J>tars-­
sonella cf. oxycona., Pla1lUlaria cr.epidularis, Lenticulina 
guttata, Marginulinopsis sigali, Lenticulina saxonica saxonica, 
Lenticulina cf. saxonica bi:furc:illa, Co.norotalites cf. 
bartenstei11i, Trist:ix insig·ne, Caucasella hoteri vi ca, Ling·ulina 
nodosaria , Conorboides hotkeri, Vaginulinopsis recticulosa , Mars­
sonella hauteriviana, Ammodiscus cretaceous. 

ENVIRONMENT OF DEPOSITION : Upper part of inter.val is outer 
neritic, benthonic faunas highly diversified. Lower part is inner 
neritic, less diversity of fauna, coprolites. 

4020-4180m: JURASSIC - 'l'ithonian 

FORAMINI.FERA: Epistomina uhligi, Epistomina stellicostata , A.m­
modiscus cretaceous. 

ENVIRONMENT OF DEPOSITION: Outer neritic , fairly diverse ben­
thonic fauna. 

4200-5052m TD: Tithonian to Kimmeridgian 

FORAMINIFERA: Epistomina uhligi, Epistomina ste.llicost:ata. 

ENVIRONMENT OF DEPOSI'I'ION : Fluctuating inner neri tic and mar­
ginal marine environment, microfaunal diversity reduc~d. No 
microfauna was recovered in places , suggesting marginal marine 
conditions existed from time to time, pellets occurred here. 
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INTRODUCTION 

Kerc~en analysis has bedn completed on eighteen samples 
pr6pared by the Geological Survey. These samples, spaced at ap­
proxi:i.a t.ely 200 rnet.::r intc:rvals in the well section, have been 
examined tor kerogen type, determination of the thermal altera­
tion index ITAII, and epifluorescence. The data from these 
a nalyses are presented on analysis sheets provided by the 
Geological Survey and are included as Appendix C. A summary of 
tach analysis follows. 

KEROGEN 

It is difficult to get a true pi0ture of the kerogen maceral 
distribution in the 840m-2600m section due to the overwhelming 
abundance of finely disseminated, largely amorphous material 
which is classified on the GSC chart as NONRECOGNIZABLE DEBRIS. 
It probably consists of degraded phyrogen and some undigested 
clay mineral and it has contaminated many of the samples below 
.l.OOOm. 

From 2810m to 44~ 0m (lowest sample available) the samples 
are relatively clean and are dominated by phyrogen and melanogen. 
The phyrogenic debris at and below 3580m is corroded and the 
structures are less obvious . 

Recognisable algae and amorphous ~apropel wer e not seen in 
the slid~s and the hylogen (spores, pollen , dinocysts and 
cuticle) v~ried from trace amounts tc 15% of the total kerogen. 
Particularly high values were recoraed at 1420m, 1640m, 2810m and 
3460m. However , the overa ll impressicn is that the kerogens in 
~his well are gas-prone. 

THERMAL ALTERATION INDEX 

A series of color readings was taken on spores wherever pos­
sible and the results are presented on the chart. Where values 
fall between two TAI values. both are plotted. True colors were 
difficult to d~termine in the 840m and lOOOm samples because the 
extremely rare 'rertia:ry pollen appears to have been " stnined" in 
situ, a feature also seen in the Tertiary of the North Sea. 
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The color-value distribution down to 1640~1 is distinctly 
bimodal. Cav~"'.!d Tertiary rollen cl'lster <Hound TAI J+ ::ind the Jn 
::dtu Cretaceous fraction for:-:1s a Group c•f valu~s arc 1 1nd TAI l+ tc' 
2-. In many of the samples there is a signifi~ant nu~0er of 
palynomorphs exhibiting slightly higher T~I reAdings than th~ in­
terpreted values. These are possibly reworked or oxidized pri0r 
to deposition. 

The maturity values are in the immature 1+ to 2- ranqe down 
to approximately 2420m. By 2810m, the majority of the spores and 
pollen indicate maturity levels equivalent to TAI 2. At J580M, a 
TAI 2+ component appears and the values change fairly rapi dly to 
T.i\I 3- by 3850m. 

Although it appears from th~se values that the~e is a dis­
tinct increase at approximately J7J0m, the spore colors rev,al ~ 

linear progression . This anomaly between what is seen and whnt 
appears on the chart is a result of the scale used. It must be 
emphasised that the Geochem Laboratories TAI scale does not 
recognise subtle color changes. For exawple . TAI 2 to 2+ repre­
sents Ro values of 0.6-0.9% and TAI 3- is e~uivalent to an Ro 
value of 1% . 

Most of the section below 2600m appears to be in the oil­
window with maturity values areater than TAI 2. However, the 
kerogen indicates that the section is gas-prone rather than oil­
prone. The oil-preservation floor had not been reached in the 
4480m sample. The zone of peak generati on is considered to be 
from 2210m to the last sample studied. The TAI values at and 
below 3730m indicate that the section is ~ature en0uah to ~ener­
ate wet gas. Maturity values sufficiently hiqh to aenerate si c ­
nificant quantities of dry qas arA not pr~sent in the st ud 'l ­
section. 

FLUORESCENCE 

The epifluorescence character of individual samples mirrors 
the kerogen composition and maturity determined in transmitted 
white light. Bright to reoderately bright yellow colors disti n ­
guish the sapropels down to 1420m . So~e of this material is 
cavings contamination. The dinocyst fragments are usuRlly b~iqh­
ter and are occasionally greenish-yellow. These briqht col0rs 
show up as cavings contaminants down to 2B10m. 

As the section is penetrated and the maturity v~lues 
progress through TAI 2 to 2+, the fluorescence cclors shift 
through yellow to yellow-orange and the intensity drops ta 
"moderate" levels . At 3580m. there is a decrease in int.ensi ty to 
"medium-dull" and some pa1ynomorphs are d:'..st inctly oranae. At~ and 
below 3850m, fluorescence appears to have c~ased for all practi­
cal purposes. However, some residual fluorescence may be ma sk ed 
by the fluorescing mounting medium. 

The oil window indicated by fluorescence is comparable to 
that indicated by the kerogen analysis !between lOOOm anj the 
last sample examined). 
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APPENDIX A 

PHOTOGRAPHIC RECORD 

Aj_ma F-67 

# Name Well if Depth Coordinate 

J--1 Rugubivesiculites 
rugosus D239 0870-0880m 196. 2 x 16.5 

J - 2 Spinif erit<>~ ramo/ sus D239 0870-0880m 104.8 x 12.5 

J-3 Apt ea anaµhresia 0239 0870-0880m 116.2 x 8.2 

J-4 Alterbidinium sp . #TA D239 0870-0880m 117.0 x 5.0 

J-5 Cribroperidinium 
ventriosum D239 0870-0880m 105.0 x 3.9 

.J-6 Kleithriasphae:idium 
loffrense D239 0870-0880m 115. 8 x 3. 5 

J-7 Rouseisporites cf. 
sp. 1 Bebout. D239 0900-0910m 99.0 x 20 . 9 

J-8 Cicatricosisporites 
frucatus D239 0900-0910m 115 .8 x 19.0 

J-9 Chatengiella 
victoriensis D239 0900-0910m 108.0 x 13.5 

J-10 Hystrichosphaeridiun 
tubif erum D239 0900 -09 10m 100.0 x 12 . 5 

J-11 Osmundacidites 
comaumensis D239 0900-0910m 104.5 x 11. 8 

J-12 Leptodinium cf. 
delicatum D239 0900-0910m 108.0 x 3. 1 

J-13 Florentinia sp.1,JTA D239 0900-0910m 100. 8 x 2.8 

J--11-1 Isabe l idinium bakeri D239 0930-0940m 107.9 x 24.8 

J-15 Tanyosphaeridium 
xanthiopyxides D239 0930-0940m 108.0 x 14.6 

J-16 Cribroperidinium 
edwardsii ])239 0930-09Lf0m 103.9 x 11. 4 
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J-17 Areoligera senoncnsis D239 0960-0970m 109 . 0 x 18.0 . - -·"" 
J-- 18 Inundatisporis 

vermiculisporites D239 0960-0970m 114 • 2 x 16.3 

J - 19 Sva1 bardel1a (?) #TA D239 0960-0970m 111. 0 x 15. 5 

.J -- 20 Oligosphaeridium 
pulcherrimum D239 0960-·09 70m 110.0 x 3.8 

J-21 Trithyrodinium 
suspect11m 0239 0990-lOOOm 113.0 ,, 10.6 

J - 22 Deltoidospora australis D239 0990-lOOOm 102.2 x l.1. 0 

J-23 Aqu:i.lapollenites sp. DZ'.19 1020-1030m 109. 9 x 10.5 

J-24 Stereisporites 
antiquasporites D239 1020--lOJOm 111,2 x 6.2 

J--25 Achomosphaera 
r::>mulifera D239 l080-1090m 101. 8 x 17. 0 

J-26 Hystrichosphaeridium 
stellatum D239 1080-1090m 108.0 x 4.6 

.J ·- 2 7 Hystrichosphaeridium 
bowerbankii D239 1080-·1090m 112. 5 x 13 . 0 

J-28 Ceratiopsis speciosa D239 1110-1120m 107.0 x 17.0 

J-29 Ceratiopsis diebelii D239 1110-1120m 110. 0 x 1'3 . 0 

J-30 Glaphyrocysta 
semi tee tum D239 0840-0SSOm 107.2 x 5.0 

J-31 Spinidinjum clavum D239 1140-llSOm 104.0 x 20.5 

J-32 Glaphyrocysta 
exhuberans D239 1140-llSOm 111. 0 x 15.2 

J-33 Spiniferi tes septatus D239 llL10-1150m 100.2 x 4.2 

.J--34 Coronifera oceanica D239 1200-1210m 109.0 x 18.0 

J - 35 Ceratiopsis sp . #TA D239 1200-1210m 107.2 x 11. 0 

J-36 Cyclonephelium cf 
distinctum D239 1230·- 12L10m 116. 0 x 14.9 

.J-37 Alterbidinium acutulum D239 1230-1240m 104 . 2 x 13.0 

J-38 Alberbidinium sp. #TA D239 1260-1270m 111. 0 x 17.6 

15 



J-39 Isabelid1.nium 
cretaceum D239 1260-1270m 11 3 . 1 x ] I+. 8 

J-40 Spongoclinium delitiense D239 12 60---12 70m 100.2 x 7.0 

J-- l1 l Spinifer.ites cingulatus D239 1260-1270m 116. 0 x 6.0 

J-42 Radidlisporis radiatus D239 1290-1300m 99.5 x 1.7.5 

J-43 Diconodinium arctic um 0239 1290-1300m 116.0 x 12. 2 

J-44 Dinogymnium 
lanceolatum 0239 1290-lJOOm 113. 2 x 10 . 0 

J-45 Dinogymnium sp. #TA 0239 1290-i300m 116 . 1 x 9. r 

J-46 Palaeohystrichophora 
infusoriodes 0239 1320-1330m 109.2 x 20.5 

.J-47 Isab elidinium 
belfastense D239 1350-1360m 103.2 x 17.5 

J-48 Appendicisporites 
tricornitus D239 1350-1360rn 117. 2 x 16.G 

J-~- 9 Cyclonephelium 
hexalobosum D239 1350--1360m 99.3 x 11. 3 

J-50 Cyclonephelim 
vannophorm D239 1350-1316m 116. 2 x 7. 5 

J-51 Cicatricosisporites 
pot omacensi s D2 39 1350-1360m 104.8 x 3. 5 

J-52 Xenascus ceratioides D239 1380-1390m 115.8 x 13 .9 

.J-53 Surculosphaeridium 
longifurcatum D239 1410--14'.0m 99.9 x 19.0 

J-54 Cicatricosisporites 
ornatus D239 1410-1420m 100 .0 x 16. 6 

J-·55 Odontochitina cos ta ta D239 ll.d0-1420rn 111. 5 x 15. 5 

.J-56 Cicatricosisporites 
hugtesii D239 1410-1420m 109.0 x 1 3. l 

J-57 Erlansonisporites cf. 
sparassis D239 1410-1420111 111 . 6 x 8. 0 

J-58 Kiokansium polypes D239 14t;0-1450m 101.0 x 1 7. 2 
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J·-59 Cicatricosisporites 
hallei D239 1440-1450111 104.0 x 16. 5 

J-60 Cleistosphaeridium 
multispinosurn D239 11+40-1450rn l lf1. 8 x 16. 2 

J-61 Callaiosphaeridium 
asymmetri.cum D239 1440-1450m l.05. 2 x 12.0 

J - 62 Surculosphaeridium 
longifurcatum 0239 1410--ll+20m 99.9 x 19.0 

J-63 Microdinium cf setosum D239 Il+40- l 450m 105.0 x 6.2 

J-64 Lilia-:idites dividuus D239 1440-1450m 85.8 x 6.0 

J-65 Hystrichodinium voigtii. D239 1480-1490m 101.0 x 19.5 

J-66 Oligosphaeridium 
pulcherrimum D239 1480-149Cm 108 . 5 x 18.8 

J-69 Cyclonephelim 
distinctum 0239 I480-1490m 109 . 5 x 14 . 8 

J-70 Florentinia cook son ii D239 1480- 1490m 99.6 x 13. l 

J-71 Xenascus plotei D239 1480-1490m 101. 2 x 12. 9 
J-72 Kiokansium williamsii D239 1480-14!9m 108 . 2 x 15. 2 

J - 73 Oligosphaeridiurn 
complex D239 1480-1490m 109.0 x 12. 0 

J-74 Subtilisphaera 
rotundata D239 1480-1490m 105 . 2 x 12.0 

J-75 Rugubivesiculites 
reugosus D239 1L180 - 1490m 110. 5 x 9.5 

J-76 lschyosporites 
disjunctus D239 1510-1520m 101. 0 x 18. l 

J-- 7 7 Xenascus sp. #TA D239 1510-1520m 102.0 x 16.5 

J-78 Sestrosporites 
pseudoalveolatus D239 1510-1520m 102.5 v 10.0 r. 

J-79 Cleistrosphaeridium 
sp. #TA D239 1510-1520m 98.5 x 9.8 

J-·80 Palaeohystrichophora 
infusoriodes D239 1510-1520m 113.0 x 3.2 
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J - 81 Psilatricolpites 
parvulus D239 1510-1520m 77. 2 x 6.0 

J - 82 Oligospbaeridium to tum D239 1540--lSSO m 100 .0 x l 5. 5 

J-83 Cleistosphaeridum 
polypes s. s. D239 1540-l550m 98 . 0 x 11. 6 

J-84 Canningia sp. #TA D239 1540--lSSOm 113. L1 x 9.8 

J-85 Palaeoperidinium 
sp. #TA D239 1540-lSSOm 103 . 1 x 7.9 

J-86 Chlamydonoµhorelly 
nyei D239 1540-lSSOm 109.0 x 7.0 

J-87 Concavisporites 
jurienensis D239 1540-lSSOm 78.9 x 10 .9 

J-88 Florentinia verdier i D239 1570-1580m 107.5 x 16 .0 

J-89 Spinif erites tripus D239 1570-lSSOm 107.0 x 12 .0 

J-90 Taxodiaceaepollenites 
hiatus D239 1570-1580m 87.0 x 10.5 

J-91 Lycopodiacidites 
canaliculatus D239 1570-1580m 90.0 x 10.0 

J-92 Pterodinium #TA D239 1630-1640m 109 . 0 x 15.0 

J-93 Apt ea #TA D239 1630-1640m 103.0 x 15.0 

J-94 Balmeisporites 
glenelgensis D239 1630-1640m 112. 9 x 12.0 

J-95 Appendicisporites 
matesovae D239 1630-1640m 104.2 x 11. 0 

J - 96 Gleicheniidites 
senonicus D239 1630-1640m 97.8 x 10.0 

J-97 Caligodinium acer as D239 1660-1670m 102 . 9 x 11. 8 

J-98 Tenua hystrix D239 1690-1700m 111. j x 18.5 

J - 100 Nyktericysta sp. #TA D239 1690 - l700m 99.2 x 15.0 

J-101 Nyktericysta pentagona D239 1690-1700m 113.0 x 15.0 

J - 102 Stellatopollis 
largissimus D239 1690-1700m 103 .0 x ] 3. 0 

J-103 Florentinia fer ox D239 1690-1700m 100.0 x 12.8 
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J-104 AequiLriradites 
spinulosus D239 1690-1700m 107 .5 x 11 . 5 

J-105 Florentinia sp. #TA D239 1690-1700m 103.6 x 10' 0 

J--106 Odontochitina rhakodes D239 1690-1700m 113.0 x 9.8 

J-107 Oligosphaeridium 
sp. #TA D239 1690-1700m 113. 8 x 9.2 

J-108 c. polypes D239 1690-1700m 18.8 x 8.0 

J-109 Oligosphaeridium 
irregulare D239 1690-1700m 108.2 x 5.0 

J-110 Apt ea eisenackii D239 l 720-1730m 116.0 x 15.0 

J -1 11 Appendicisporites 
tricornitus D239 1720-1730m 112. 0 x 13.0 

J-112 Appenrlicisporites 
problematic us D239 1750-1760m 114. 0 x 15.0 

J-113 udontochitina 
Operculata D239 1750-1716m 110.0 x 14 . () 

J-114 Apteodinium granulatum D239 1750-1760m l 03. 1 x 12.8 

J-115 Nyktericysta arachnion D239 1750--1760m 101. 8 x 9.6 

J-116 Chichaouodinium 
vestitum D239 1750-1760m 101.0 x 8.8 

J-117 Odontochitina ancala D239 l 7 50-1760m 106.0 x 4.0 

J-118 Micrhystridium 
recurvatum D239 1780-1790m 101.5 x 19.5 

J-119 Trilobosporites 
trioreticulosus D239 1780-1790m 97.8 x 16. 5 

J-120 Lycopodiumsporites 
marginatus D239 1780-1790m 112.0 x 12.0 

J-121 Cyathidites minor D239 1780-1790m 100.2 x 12.0 

J-122 Ornamentifera echinata D239 1780-1790m 104.0 x 10.9 

J-123 Litosphaeridium 
siphonophorum D239 1810-1820m 117.0 x 12.0 

J-124 Chichaouodinium 
vest. i t um D239 1810-1820m 117. 2 x 12.5 
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J-125 Cymososph 3er idium 
vali du m 02 39 1840-1850m 102.5 x 13 '0 

J-126 Diconodinium sp. #TA D239 1>340---1850111 105.0 x l 3. 1 

J-127 c . polypes D239 l.840 - 1850m 10.0 x 6.0 

J-128 Concavissimisporites 
minor D239 1870-1880m 106.5 x 11 . 0 

J-129 Stereisporites 
antiquasporites D239 18 70 -- 1880m 105.0 x 9.5 

J -130 Tehamadinium sousensis D239 1900-1910m 114. 4 x 13.0 

J-131 Callaiosphaeridium 
asymmetric um D239 1440-1450m 105.2 x 12.0 

J-132 Gleicheniidites 
sp. #TA 0239 1930-1940m 100.4 x 5. 4 

J-133 Fromea amphora 0239 1960-1970m 108.0 x 20.0 

J-134 Cribroperidinium 
cf edwardsii D239 1960-1970m 113. 0 x 20.2 

J-135 Kiokansium sp. #TA D2J9 l.960-i970m lOti.5 x ! • . 5 

J-136 Eucommiidites minor D239 1960-1970m 102. 3 x 13.0 

J-137 Lophotriletes liabsc.e D239 l990-2000m 109. 2 x 12 . 5 

J-138 Cicatricososporites 
auritus D239 1990-2000m J15. 2 x 1.0. 2 

J-139 Foveotriletes 
sub tr ia ngular is D239 1990-·2000m 107.8 x 7.5 

J-140 Todisporites minor D239 1990-2000m 100.0 x 4.0 

J-141 Fro me a sp. #TA D239 2020-2030m 116. 0 x 16. 2 

J-142 Oligosphaeridium 
sp. #TA D239 20 20--2030m 107.5 x 13.0 

J-143 Cyclonephelium hugh e sii D239 2050--2060m li6. 0 x 13 . 5 

J-lli-4 Cyclonephelium chabaca D239 2050-2060m 117 .5 x 11. 0 

J - 145 Cicatricosisporites 
ornatus D239 2050 - 2060m 102.5 x 8.8 
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J-146 Di sta ltrian gulispor it es 
sp. #TA D239 2050-2060m 11 7 . ') x 2 • r; 

J-147 Isabelidinium 
belfastense 0239 208 C--2090m 108.5 x 17-. 0 

J -· 148 Pilosisporites 
trichopapillosus D239 2110 --21 20m 11 £.. ·) x 13.8 

J-149 Cribroperidinium 
cf exilicristatum D239 2110-2120m 1 Qt,,. 8 x 10.0 

J-150 Trilobosporites 
marylandensis D239 2!70-2180m lj~j ~ 5 x J 6. 0 

J-151 Classopollis classoides D239 2170-2180m 11 5 . 5 x 13. 5 

J-152 Hystrichosphaerina 
schintlewelfii D239 2230-2240m 103.0 x 17.0 

J - 153 Scriniodinium cf 
carnpanula D239 2230-2240m 102.0 x 7.0 

J--154 Vesperopsis sp. #TB D239 2230-2240111 101. s x s . 2 

J---15 5 Palaeoperidinium 
sp. #TB D239 2230-22l+Om 102.2 x ] 0. 2 

J-156 Canningia sp. #TB 0239 2290-2300rn 1. 05. !'3 x 10_0 

J-157 Florentinia cooksonii 0239 2290-2300m 107.0 x: 5.0 

J-158 Trilobosporites 
marylandensis D239 2320-233 0m 112. 5 x 12. 0 

J-159 Apt ea polymorpha D239 2350 - 23 60m 112. 2 x ") :-; 
_) .. _., 

J-160 Hystrichosphaeridium 
asterigerum D239 2380--2390m 10!1. 0 x )3. 8 

J-161 Antulsporites 
distaverruc osus D239 2380-2390m 110.0 x 1J .0 

J-162 Distaltriangulisporites 
per plexus D239 2380-2390m 110 . 0 x 9 . 5 

J-163 Su rculosphaeridium 
sp. #TA D239 2410-2420rn 11 7. 2 x Il. 8 

J-164 Emmetrocysta sp. #TA D239 2410-24::'.0rn l 12. 0 '( "j • 8 

J - 165 Veryhachiurn sp. D239 2440-2450rn 110 ,0 x l 6. 5 
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J--166 S u b t .i. l i s p ha e r a 
perlucida D2J9 2440-2!,')0m 102 ' s x 16. 5 

J-167 Systematophora sp. llTA D239 21 .. 1~0-2450m i02.8 x 11. 8 

J-168 Surculosphaeridium 
sp. #TB D239 2440-2L,50m 105. 6 x 10. 2 

' J-169 Micrhystridium sp. ff TA D239 2500-251001 

J~l70 Pareodinia ceratophor::i D239 25 65-2575m 109.0 x 6.8 

J-171 Scriniodinium gaieriturn D239 .>565-2575m 99.2 x 3.0 

J - 172 Sestr osporites 
psevdoalveolatus 0239 2590-2600m 100.0 x 11. 0 

J-173 Sentusidinium sp. #TA D239 2680--2690m 117 . 0 x 8.0 

J-174 Cerbia tabula ta D239 2680-2690m 118.2 x 6.0 

J-175 Callaiosphaeridium 
sp. #TA D239 2680-2690m 11 l. 2 x 5.0 

J-176 Vesperopsis may i D219 2770-2780m 98.2 x 12.0 
.-

J--177 Canningia sp -
,. 

#TC;"' D239 2770-2780m 101. 0 x 12.0 

J-178 Sur cu 1 o .ov i '* ; .. ·' ,,, ' 
lo i1 g i f'u r ca t um 0299 2800-2810m 105.2 x 13.0 

J-179 Callialasporitcs 
trilobatus D239 2t•40·-29 50m llli . 5 x 12.0 

J-180 Muderongia simplex D239 2940--2950m 108.2 x 8.0 

J-181 Subtilisphaera terrula D239 2970-2980m 103.5 l( 9.5 

J-182 Cribroperidinium 
auctificum D239 3000-3010m 108.5 x 15.0 

J-183 Polycingulatisporites 
clavus D239 3000-·301 Om 110 .0 x 15.0 

:.t~ 

J-181+ Dingodinipm cer v icvlum D239 3000-JOlOm 110.8 x 4.2 

J-186 Oligosphaeridium 
poculum D239 30J0-3040m 116. 5 x 3.0 

J-187 Taleisphaera hydra D239 3240 -32 50m 116 .0 x 13. 5 

J-188 Muderongia 
tomaszowensis D239 3270-3280m 10 l. 5 x 9.5 
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J-188 Taleisphaera hydra ])239 321-i.0-3250m 106.0 x . . 0 

J -189 Muderongi.a 
tomaszowensis 0239 3270-3280rn J 01. 5 x 9.5 

J-190 Occisusyst.a ? balios D239 3270-3280m 108.0 x 10.0 

J-191 Muderongia 
tomaszowensis 0239 3270 - 3280m 105. 0 x 10.0 

J-192 Oligosphaeridium 
por if oratum D239 3300-3310m 99.5 x 5.0 

J-193 Gonyaulacysta 
kostromiensis 0239 3270-3280m 106.5 x 15. 0 

J-194 Pyxidinopsis sp, #TA D239 3360-3370m 99.2 x 12.5 
0 

J-195 Bati~lidinium jaegeri 0239 3360-3370m 109.0 x 4.0 

J-196 Batioladinium 
longiccrnutum 0239 3360-3370m J.04. 4 x 3.8 

J-197 S ti phro~;phae ridi um 
arb'lstum 0239 3420-3430m 100.9 x 16.6 

J-198 Cribroperidinium 
exilicristatum 0239 3450-3460m 109.2 >.; J.4. 0 

J-199 Spiniferites lenzii 0239 3450-3460m 119 . 5 x 11. 1 

J-200 Sc r iniodinium sp. #TA 0239 3450--3460m 108.8 x 2.8 
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J-201 Pl ilosisporites ' 

cf grand is D2?9 3480--3490m 1 i 3. 0 x 10. 2 ........ ... 

J-202 Klukisporites 
scaberis D239 3480-3490 m i 0 9.5 x 9.0 

J-203 Florentinia sp. #TA D239 3510-3520m 111. 0 x 16.8 

J-204 Phoberocysta 
neocomica D239 '3510-3550m 99.S x 3.8 

J-205 Achomosphaera verdieri D239 3510-3520m 110.2 x 3.0 

J-206 Pareodinia sp. ffTA D239 3540--3550m 110. 2 x 1 7. 2 

J-- 208 Hystrichosphaerina 
sp. #TA D239 3540-3550m 105.5 x 5. 5 

J-209 Cicatricosisporites 
#TA D239 3570-3580m 106. 0 x 15.0 

J-210 Cyclonephel:i.m sp. #TA D239 3570 - 3580m 102.0 x 14.0 

J-211 Sentusidinium sp. #TB D239 3570-3580m 111. 0 x 7. 5 

J--212 Sentusidinium sp. #TB D239 3570 - 3580m 115.0 x 5.0 

J --213 Stiphrosphaeridium D239 3570-3580m 115. 0 x 5.0 
dictyophorum D239 3630-3640m 106.8 x I 7. 5 

J-214 Striphrosphaeridium 
dictyophorum D239 3630-3640m 106.8 x 17.5 

J-215 Apteodinium sp. #TA D239 3630-3640m 114. 0 x 5.0 

J-216 Cribroperidinium cf 
conf ossum D239 3660-3670m 107.2 x 18.0 

J--217 Meiourogonyaulax 
sp. #TA D239 3690 - 3700m 102.2 x 7.0 

J-218 Phoberocysta sp. #TA D239 3690-3700m 113.0 x 4.9 

J-219 Pyxidinopsis sp. #TA D239 3360-3370m 99.2 x 12. 5 

J-220 Batioladinium 
micropodum D239 3900-3910m 111. 3 x 16.5 

J-221 Sentusidinium rioultii 0239 3900-3910m 103.8 x 7.9 

J-222 Cribroperidini.um 
sp. #TA D239 3990-4000m 107.2 x 6.0 
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J-223 Muderongia 
testuclinaria D239 4020-4030m 107. 0 x 7.0 

(CAVED) 

J-22L1 Systematophora sp. #TA D239 !; 110-41 2 Om 109.0 x 6. 1 
(CAVED) 

J-225 Dinogymnium 
acuminatum D239 840-850m 110.0 x 17.0 

J-226 Pentadinium 
ta e n i a g er um D239 840-850m 102.8 x 11 . 5 

J-228 Tricolporopollenites 
sp. #TA D239 840-850m 112.G x 5.8 

J-279 Phelodinium sp. #TA D239 870-880m 103.5 x 1,. 8 

J-230 Achomosphaera 
varnulifera D239 900-910m 109.9 x 11. 0 

J--231 Palambages sp. D239 900-910m 88.9 x 3.2 

J-- 2 3 2 Cordosphaeridium 
cantharellum D239 930-9L1Qm 10 2. 5 x 3.2 

J-233 Phelodinium 
magnificum D239 930-940m 103. 0 x 3. :~ 

J-234 Stiphrosphaeridium 
sp. #TA D239 2740-2750m l J 3. 1 x 11. 0 

J-235 Coronifera alberti D239 3360-3370m 106.2 x ] 4 • 8 
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Appendix B 

LOCATION OF FORAMINIFERA AND OSTRACOD SPECIES 

0840-0850: Middle Eocene. 

Guembelitria columbiana (840-50, sq. 6) 
Globorotalia sp. #CA ( 840-50, sq . 7) 
Siphonina claibornensis (840-50, sq. 18} 
Siphoninella claibornensis (840-50, sq. 19 ) 
Hanzawaia sp. #CA 
Heterolepa sp. #CA 
Quinqueloculina sp. #CA (840-50, sq. 16) 
Nonionella sp. #CA 
Lenticulina alato-limbatus {840-50 , sq. 14 ) 
Marginulina sp. #CA i840-50 , sq. 8) 

0870-1060m: Maastrichtian 

FORAMINIFERA: 

Planularia dissona (870-30 , sq. 18), 
Rosita fornicata (870-30, sq . 5), 
Gyroidinoides imitata (870-80, sq. 7) 
Globigerinelloide.-;; nwl tispina ( 900-10, sq. 6 ) 
Heterohel.ix stria ta ( 900-10, sq. 7) 
Hedbergella sp. #CA (900-10, sq. 18) 
Praebulimina carseyae (900-10 , sq. 19) 
Gaudryina rudita (900-10, sq. 20) 
Pullenia cretacea ( 900-10, sq. 21) 
Guttulina sp. #CA 
Hoeglundina supracretacea {900-10, sq. 33) 
Gavelinella sp. #CA 
Globotruncana area {900-10, sq. 43) 
Praeglobobulimina aspera ( 930-40, sq. 7) 
Heterohelix glabrans (930 -4 0, sq. 6) 
Guembelitria cretacea ( 930-40, sq. 8) 
Gavelinella correcta (960 -70, sq. 6 ) 
Gavelinella pseudopapillosa (960-70 , sq. 71 
Globotruncana orientalis {960-70, sq. 42) 
Lenticulina navarroensis (960 -70, sq. 18) 
Dorothia sp. #CA (960-70 sq. 19 & 20) 
Dentalina cf. basiplanata (960-70, sq. 8 ) 
Vaginulina cretacea (960-70, sq. 5) 
Dorothia c f. conula (990-1000, sq. 6) 
Rosita contusa (990-1000, sq. 31) 
Pseudotextularia sp. #CA 1990-1000, sq. Bl 
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Bolivina incrassata (990-1000 , sq. 7) 
Pulsiphonina prima (990-1000, sq. 201 
Archaeoglobigerina blowi (9 90-1000, sq. 19) 
Praeglobobulimina kickapooensis (10 20-30, sq. 8) 
Dorothia bulletta (1020-30, sq. 9) 
Globotruncanita cf. angulata (1020- 30, sq. 10) 
Globotruncana rosetta (1020-JO, sq. 22) 
Rugoglobigerina cf. rotundata (1020-30, sq. 21) 
Spiroplectammina semicomp.lana ta ( 10 50-60, sq. 18) 
Pseudouvigerina triangularis (1050-60, sq . 30) 
Marginulina curvatura (10 50-60, sq. 6) 
Archaeoglobigerina cretacea 11050 -6 0, sq. 11) 
Rugog.Iobigeri.na rugosa (1050-60, sq. 22) 
Globotruncanella petaloidea (1 050-60, sq. 23) 
Pseudoguembelina costulata (1050-60, sq. 21) 
i'seudctextularia detorm.i s ( 1050-6 0 , sq. 4 5) 
Pseudotextularia elegans (1050-60, sq. 33) 
Racemiguembelina powelli (1050-60, sq. 9) 
Gansserina gansseri (10 50-60, sq. 34) 
Globotr-uncana aegyptiaca (1050-60, sq. 19) 
Globotruncana insignis ( 1050-60, sq. 8 ) 
RositD plicata (10 50-60 , sq. 35) 
Globotruncana ventricosa (1 05 0-60, sq. 32) 
Globotruncanita stuarti 11050-60, sq. 31) 
Bolivina incrassata gigantea (1230-40, sq. 33) 

OSTRACODES: 

Rehacyth l~l~eis co.mmunis ( 840-50, sq. 20) 
Cytherella (870-80, sq. 6) 
Loxoconcha levinsoni (900- 10, sq. 9} 
Monoceratina cf. nitida (900-10, sq. 10) 
Cytheropter.on sp. #CA (900 -10, sq. 32} 
Loxoconcha sp. #CA (900-10, sq. 34) 
Loxoconcha sp. #CB (90 0-10, sq. 36) 
Cuneoceratina pedata (900-10, sq. 22) 
Loxoconcha cf. fletcheri (930-40, sq. 18) 
Brachycythere rhomboidalis (960-70, sq. 21) 
Nigeria arachoide.s ( 960-70, sq. 9) 
Haplocytheridea plummeri (1050-60, sq. 7) 

1080-1240m: Carepanian 

Foraminifera: 

Valvulineria allomorphinoides (1080-90, sq. 10) 
Arenobulimina cf. american3 11080-90, sq. 11) 
Gyroidinoides girardana (1080-· 90 , sq. 23) 
Allomorphina navarroara (1980-90, sq. 22) 
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Praebulimina reussi (1110-20, sq. 71 
Rugoglobigerina hexacamerata (1110-20, sq. 6i 
Pseudoguembe.Iina excolata (1110-20, sq . 18l 
Gaudryina laevigata (1110-20 , sq. 31) 
Osangularia navarroana ( 1110-20, sq . 31 ) 
Pseudouvigerina seligi (1110-20, sq . 8 1 
Lagena cf. hexagona (1.110-20, sq. 20 ) 
Arenobulimina americana ( 1140-50, sq: 6) 
Rosita patelliformis ( 1140-50, sq. 19) 
Pseudoguembel.ina palpebra (1140--50, sq. 18 ) 
Bolivinoides draco miliaris (1140-50 , sq. 7) 
Ammobaculites stephensoni (1170-80, sq . 9) 
Anomalinoides cf. henbesti (1170-80, sq. 20) 
Pullenia americana 11200-10, sq. 21) 
Gavelinella spissocostata (1200-10, sq. 8) 
Tritaxia capitosa (1200-10, sq. 7 ) 
Globorotalites micheliniana 11200-1 0 , sq. 20 ) 
Globotruncanita elevata (1230-40 , sq. 2 1 ) 
Globotruncana bulloides (1230-40, sq. 201 
Planoglobulina glabrata (1230-40, sq . 34 ) 
Pseudonodosaria manifesta (1230-40, sq. 10 ) 
Dorothia cf. retusa (1230-4 0 . sq. 7) 
Stensoina pommerana (1230-40. sq. 10) 

OSTRACODES: 

Brachycythere ovata 11080··90 , sq. 9 ) 

Cytheropteron sp. #CB 1080-90 , sq. 33), 
Hermanites cf. #CA (1080-90, sq. 21 ) , 
Brachycythere rhomboidalis ( 1 170-80, sq. 8 ) , 
Brachycythere sp. tfCA (1170 - 80, sq. 7 ), 
Loxoconcha cretacea (1170-·80, sq. 19 ) , 
Loxoconcha sp. #CB (1170-80, sq. 31), 
Xestoleberis opina (1200-lO, sq . 19}, 
Fissocarinocythere pidgeoni (1200-10, sq. 9 ), 
Phacorhabdotus pokorny.i (1 230 - 40, sq. 9 ), 

1260 to 1330m: Santonian 

FORAMINIFERA: 

Globorotalites multiseptus ( 1 260-70) , sq. 9 ) . 
Reussella szajnochae (1260-7 0, sq. 20 1. 
AnomaLinoides cf. henbesti (1260 -- 70, sq. 10 ) , 
Ammodiscus cretaceus (1260-70, sq. 22 ) , 
Lentculina munsteri (1320-30 , sq . 8), 
Marginotruncana coronata ( 1320-30 , sq. 19 ), 
Frondicularia lanceola biden t ata ( 11.2 0- 3 0, sq . 22 ) , 
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Dica.rinella asymetrica (1320-30, sq. 30), 
Marginotruncana marginata (1320-30, sq. 18), 
Whiteinella baltica (1320-·30, sq. 11), 
Marginotruncana pseudolinneiana (1320-30, sq . 
~lhiteinella paradubia (1320-30 , sq . .32) , 
Globorotalites multiseptus (1320-30, sq. 33 ) , 
Stensoina esculpta esculpta (1320-30, sq. 20), 
Arenobulimina sp. #CA (1320-30, sq. 91, 
Gaudryina austinana (1320-30, sq. 21), 
Mar.ssonella trochus (1320-30, sq. 34) 

OSTRACODES: 

Krithe swaini (1260-70, sq. 8), 
Cuneoceratina pedata (1320-30, sq. 10) 

1350-1390m: Coniacian 

FORAMINIFERA: 

Dicarinella primitiva (1320-30, sq. 6) , 
Marginotruncana schneegansi (1320--30, sq. 31), 
Saracenaria triangularis (1350-60, sq. 181, 
Glomospira corona (1350-60, sq. 8), 
Hedbergella delro.iensis (1350-60, sq. 33 ), 
Di~arinella imbricata (1350-60, sq. 21) 

OSTRACODES: 

., \ 
I! r 

Brachycythere sp. #CA i1350-60, sq. 9) , 
Morrowina sp. #CA (1350-60 , sq. 6), 
Amphicytherura sp. #CA (1350-60, sq. 19), 
Cythereis dallasensis rhachis (1380-90, sq. 22) 

1410-1420m: Turonian 

FORAMINIFERA: 

Epistomina sp. #CA (1410·-20, f.!q. 3), 
Gavelinella tourainensis (1410-20, sq. 20), 
Dorotbia af. fila.formis (1410--20, sq. 19), 
Dicarinella algeriana (1410-20, sq. 21), 
Lingulogavelinella turonica (1 440-50 , sq. 7} 
Helvetoglobotruncana helvetica 
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OSTRACODES: 

Cythereis af. sagena (1410-20, sq. 4) 

1440-1940m: Cenomanian 

FORAMINIFERA: 

Ammobaculites comprimatus (1440-50, sq. 9). 
Marssonel la cf. trochus (1 440 -50, sq . 8), 
Rotalipora cf. deeckei ( 144 0-50 , sq. 19), 
Hedbergella delroiensis 
Gavelinella cenomanica ( 148 0-90, sq. 20) , 
Epistomina cf. charlottae ( 1480-90, sq . 7), 
Len t iculina cf. gaultina (1660 -70, sq. 1 4), 
Trochammina sp. #CA (1 75 0-60, sq. 7 ), 
Recurvoides sp. #CA (1810-20 , sq. 17) 

OSTRACODES: 

Eocytheropteron sp. tfCA (1480--90, sq. 9), 
Cythereis eaglefo.rdensi s ( 1510-20, sq. 1 9 ), 
Neocytheresp. # CA (1510·-20, sq. 31), 
Protocythere cf. speetonens.is (1510-20 , sq. 7), 
Eo':.vtheropteroll sp. # CB (1510-20, sq. 32), 
Rehacythereis sp. #CA (1 570 -80, sq. 15), 
Hutsonia sp. #CA ( 1 6 6 0-70, s q. 14) , 
Cythereis '.'.irnatissima (1720-30 , sq. 4 }, 
Schuleridea jonesiana (1870-80, sq. 6) , 
Rehacytherei s reticula ta (1870-80, s q . 181, 
Planileberissp . ~CA ( 1870-80 , sq. 19 ), 
Eocytheropteron cf. semi.::onstrictom (1900-10 , sq. 5), 
Reha cythereis sp. #CB (1900-10, sq . 6) 

1960-2210m: Albian 

FORAMINIFERA : 

Trochammina sp. # CC, 
Haplophragmoide.s sp. # CC, 
Epistomina f. chapmani ( 2 080-90, sq. 7) , 
Tritaxia singularis (2 170-80 , sq. 5), 
Gave 1ine11 a s p . # c B ( 217 O - 8 O , sq . 6 ) , 
Verneuil .ino:ides sp. #CA 
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OSTRACODES: 

Cytheropteron sp. #CC (2020-30, sq. 4), 
Protocythere spc-etonensi ( 2080-90, sq. 6) 

2230-2390m: Aptian 

FORAMINIFERA: 

Gavelinella cf. barremiana { 2330·-40, sq. · 4), 
Reophax sp. #CA ( 2230-40, sq. 15), 
Ep.istomina spinulifera (2230--40 , sq. 16l, 
Tritaxia pyramidata (23 20-3 0, sq . 7), 
Tritaxia singularis (2320-30 , sq. 21}, 
Gavelinella cf. brielensis (2320-30, sq. 9 ), 
Lentiuclina nodosa ( 2320-30, sq. 8), 
Epistomina cretosa (2350 -60 , sq. 17 ) 

2410-251.0m: Undiagnostic 

No diagnostic in situ microfauna. 

3535-2840m: Barremian 

FORAMINIFERA: 

Gaudryinella tealbyensis (2535-45 , sq. 7) , 
Marginulinopsis sp. #CA (2565-75 , sq. 5), 
Gyroidinoides sp. #CB (2565-75, sq. 4 ) , 
Epistornina cretosa (2565-75, sq . 6 ), 
Epistomina hechti (2565-75, sq . 16), 
Marssonella kummi {2 565-7 5 , sq. 17), 
Verneu.ilinoides neocomiensis (25 65-75, sq. 18), 
Conorboides sp. #CA (2565-75 , sq. 30), 
Lenticulina cf. ouachitaesis ( 2565-75 , sq. 281, 
Lenticulina heirermann.i (2590 -2600, sq. 6i, 
Lenticulina praegaultina ( 2590-2 600, sq . 7 ) . 
Epistomina ornata (2680-90 , sq . 17 ), 
Epistomina cf. carcolla (271 0-20 , sq. 20), 
Caucasella hoterivica (2710-20, sq. 19) , 
Saracenaria sp. #CA (2740-50 , sq. 16), 
Glomospira sp. #CA, 
Marginulinopsis hum.ilus ( 277 0- 80, sq. 8 ) , 
Pseudonodosaria humilus (2770-80, sq. 9 1, 
Lenticulina cf. kugleri 2770-80 , sq. 20), 
Lenticulina ouachensis (2 8 30-40, sq. 6) 
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OSTRACODES : 

Protocythere sp. #CA (2 680-90. sq. l8l, 
Alatocythere sp. #CA (2740-50, sq. 17) 

2880-3250m: Undiagnostic 

No diagnostic in situ microfauna. 

3270-3520m: Hauterivian 

FORAMINIFERA: 

Gaudr_yinella tealbyensis, 
Marssonella kummi, 
Lenticulina nodosa. 
Epistomina hechti, 
Epistomina cretosa, 
Epistomina ornata, 
Lenticulina praegaultina, 
Caucasella hoterivica, 
Epistomina caracolla (3300-10, sq. 8) . 
Certobul.imina sp. #CA ( 33 00-10. sq. 9), 
Trocholina af. infragranulata , 
Mar.ginulinopsis humilus, 
Gaudryina sp. #CA (3360-70, sq. 19), 
Epistomina sp. #CC (33 60-70, sq. 20), 
Pseudonubeculina nodulosa (3 420-30, sq. 19), 
Marginulinopsis humilus, 
Vaginulina sp. #CA, 
Planularia crepidularis, 
Lenticulina saxonica saxonica (3510-20, sq. 321, 
Lenticulina kugleri (3510-20, sq. 31), 
Lenticulina heiermanni, 
Vaginulina recta (3510-20, sq. 20}, 
Margi11uli110psis sigali (3510-20, sq. 19), 
Marssonella cf. oxycona (3 510-20, sq. 33) 

3540-4000m: Valanginian to Berriasian 

FORAMINIFERA : 

Epistomina cf. caracolla, 
Lenticulina nodosa, 
Marss onell a cf. oxycona, 
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Planularia crepi<luJ.ar.is , 
Lenticulina guttata, 
Marginulinopsis sigali , 
Lenticulina saxoni c a saxonica (3540-50, sq. 20). 
Lenticulina ct. saxonica b1:turc .illa 3540-50, sq. 2li, 
Conorotalites cf. bartensteini (3540-50, sq . 22). 
Eoponidella sp. #CA 354 0-50, sq. 34), 
Ceratobulimina sp. #CA, 
Tristix insigne (3570-80, sq. 19), 
Caucasella hoterivica (35 70-RO , sq. 20), 
Marginulina sp. #CC, 
Lingulina nodosaria (3630-4 0 , sq. 19), 
Pseudotextulariella sp. #CA (3630- 40, sq. 31), 
Patellina sp. #CA (3660-70, sq. 21), 
Conorboides hofkeri (3660-70, sq . 20) , 
Textularia sp. #CA, 
Vaginulinopsis recti cu losa ( 3690 -37 00 , sq. 20) , 
Trocholina sp. #CA, 
Narssonella ha uteri viaDa ( 37 30-90, sq. 19) , 
Pseudocyclam1nina sp. #CA, 
Ammodiscus cretaceous (3930-40, sq. 17) 

4020-4180rn: Tithonian 

FORAMINIFERA: 

Epistomina uhligi (4050-60, sq. 9), 
Epistomina stellicostata (4050-60, :3q . 21), 
Ammodiscus cretaceous, 
Uaudryinc; sp. #CB 

OSTRACODES: 

Hutsonia sp. #CA 

4200-5052m TD: Titbonian to Kimmeridgian 

FORAMINIF'ERA: 

Epistomina uhligi, 
Epistomina stellicostata, 
Gaudryina sp. #CC, 
Quinqueloculina sp. #CC, 
Lenticulina sp. #CA , 
Lenticulina sp. #CB , 
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Saracenaria sp. #CC, 
Saracenaria sp. # CD, 
Pseudonodcsaria sp. #CA , 
Gyroidinides sp. #CA, 
Pse udonodosaria sp. #CB, 
Gaud17inella sp. #CA 

OSTRACODES: 

Paracypris sp. #CC, 
Schuleridea sp. #CA, 
Schuleridea sp. #CB, 
Polycope sp. #CA, 
Macrodent ina sp. #CA 
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