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INTRODUCTION 

This re port is the fourth in a series of five reports 
detailing the palynology, micropaleontology, kerogen and fluores­
cence analysis from four wells on the Scotian Shelf. Each 
speciality is presented separately in individual chapters in 
each of the four well reports. The rangecharts included at the 
back of the report s graphically integrate the three parts of the 
studies. The fifth and final report will compare and correlate 
the four well s in the st~dy. 

Species cards with photographs of all taxa used in the 
p a lynological section of the study will be presented with the 
fin a l report. Appe ndix A of each well report contains a complete 
li s t of photographs taken of fossils from the we l l. 

1 



CHAPTER 1 

PALYNOI .. OGY 

One hundred thirty six cuttings samples were studied from 
this well. All of the cuttings samples contained palynomorphs 
down to 4780m where the well entered a barren interval. There is 
extensive mixing of assemblages throughout the well. In par­
ticular there is recycling of Eocene material into the Miocene 
and caving of very abundant Miocene down to the final casing 
point at 3141.6 m. The following age determinations have been 
made: 

099 5-- 1295m Miocene undifferentiated. 

l 315-· 1500m Oli go cene undiffereritiated. 

-Unconformity--

1520-156 0rn P . pyrophorum Zone {Early Paleocene ) . 

1580-1775m M. euclaense Zone IMaas trichtian). 

1795-1925m 0. operculata Zone (Carnpanian). 

- Unconformity -

1945-2795m K. williamsii Zone (Cenomanian). 

2 815·- 3125m C. cf. vestitum Zone (Albian). 

- Unconfor mity 

3145-3890m A. anaphrissa peak Zone (Ear ly Barremian). 

3910·-47 60m Early Cretaceous undifferentiated. 

4780-5045 BARREN. 

The base of this well from 5045-4780m contains only dark 
brown to black particulate material with the exception of the 
kerogen sample fr om 5045m which contains a single poorly 
preserved dinoflagellate which was not identifiable. Above the 
barren zone is a thick sequence of sediments which were almost 



certainly deposited during the Early Cretac eous but which contain 
such low diversity and abundance of fossils that they are impoa­
s ible to assign to a specific age. Above th is zone from 3890m to 
J145m is a depauperate assemblage which i s assigned to the 
Early Barremian. No assemblage zonal name is appl i ed to fossils 
in this interval because the important zonal marker fossils as 
defined by Wi lliams, 1975 are not present. Unconformably overly­
ing the Early Barremian is the Albian fro m 3125-2815m and the 
Cenomanian from 2795··1945m. The Cenomanian is unconformably 
over la in by the Campanian through Paleocene from 1925-1520m. A 
third unconformity accounting for the loss of at l east all of the 
Eocene occur s at around 1500m. Above this is the Oligocene fol­
lowed by the Miocene. The Cretaceous interval spans 3465m of 
sediments and the Tertiary spans the upper 565m of sediments ex­
amined in this well. 

The depositional environment , judging by the palynomorphs, 
shows little fluctuation and is considered to be marine 
throughout the well. Although lithological information was not 
available on this well, the extremely depauperate assemblages 
seen in the lower 1900ro of this well may have been the result <>f 
deposition in a carbonate environment some distance from shore. 

0995-1295m: Miocene undiff erentiated. 

'l'halass .ipilora de.licata s.s., Nematospliaeropsis J.enmiscata , 
Operculodini um israeliarwm, Tubercu .Iodinium vancampoae , as well 
as several undescribed species of Suma tradini wn. Apectodini um 
lwmomorphum, Wetzeliella art.iculata, and Hafniasphaera septata 
are considered to be recycled from the Eocene . Pentadinium 
laticinctum and Selenopemphyx nepl2roides have depressed tops 
within the interval. 

131.5-1500m: Oligocene undifferentiated. 

Cyclopsiella coniata, Hystrichokolpoma unispinum, Thalas­
s ipho.ra delicata s. Williams and Brideaux, 1975 , Thala.ssiphora 
pelagica, Dist a todini um era terum, and Cordo:siplJaeridi um 
cantharellum. Hyst.richosphaer:idium bowerba1lkii is cons:i.dered to 
be recycled from the Late Cretaceous. Deflandrea phosphoritica 
has a depressed top within thi s interval. Thi s interval is 
strongly contaminated by caving . 



15:::0-1560m: P. p_yrophon.J.m Zone ( P~ leocene) . 

Ceratiopsis pannucea , Ceratiopsis diebelii, and Palaeo­
p e rj.dinium pyi:ophorum. 1'his interval also contains abundant fos·­
sils whose known stratigraphic ranges would place the m in the 
Eocene, however , since the Pa leocene top marker species continue 
from the Cretaceous, they are not considered to be recycled. 
There is abundant ca v ing in this interval. 

:L 5 8 0 -· 1 7 7 5 m : D. euclaense Zone (Maastrichtian) . 

Rugubivesciculites rugosus , Ceratiopsis danica, Ceratiopsis 
stria.ta, Is abelidinium bakeri, Phelodinium magnificum, 
Tri thyrodinium ev.ittii, Chatangie .Ila granu J.i fera, Chatangiella 
victox·.iens:i.s, Dinogymn.iwn undu.Iosum, Cicatricosisporites 
hughesi i, D.inoqymni um &cumina tum and .rsabelidin.ium cooksonae. 
Although ab undant caving continued in this section the species 
with known ranges in the Tertiary were not recorde d in this 
interval. 

. 1..795 -- .1925m: O. operculata Zone (Campanien ) . 

Al terl:.>idin .i um acu t ul um, Dinogymni um lanceola tum, Palaeo­
hys tr i choptwra .infusorio:ides, Dinogymniwn euclaense, Dinogy11111iwn 
pustulicostatum, lsabelidinium delit iense , and Odontochit.i1u1 
c os ta ta. 

1945-27951n:: K. williamsii (Cenomanian ) . 

Spinidinium cf. echino.ideum , Xiplwptwridium ala turn, l' .. lo1~en ­
t.i n ia rasex, Hystrichosphae.d.dium diff.icile, Flo1·enti11i.a 
cookson.iae , K.iokansium r<li ll :iamsii {""' c. polypes), Florentinia 
verdieri, Odontochi t.ina rl1akodes, and Xenascus plotei. Klei th ­
riaspha.er.idium corrugatum and Stiphrosphaeridium arbustum are 
considered to be recycled from the Early Cretaceous. 

28:15 - 3:1.25ro: C. cf.vestitum (Albian). 

Pal aeoperidiniu.m sp. A of Williams and Brideaux 1975, and 
Vitreisporites pallidus. 

3J ... 45-38 95m: Early Barremian. 

Surculosphaeridiwn sp. #TB , Sys t ematophora sp. #TA, and 

,,, 



Taleianhaera hydra. Oligospha~ridium porosum which is considered 
a goou marker for the top of the Hauteri v ian is rare in the last 
two samples within this interval, but is considered insufficient 
evidence on its own to mark a boundary. 

39l0-4760rn: Early Cretaceous undifferentiated. 

F'ossils seen 
seen throughout 
Tri..lobospori tes 
perp.l exus, being 

in the overlying 
this in t erval 
mary 1 a1uiensi s 

aeen for the first 

. 4 7 80---5045m:: BARREN. 

Early Cretaceous interv als are 
with o nly two species , 

and Distal tr.i arigul ispori tes 
time . 

The palynology slides f or this interval are barren of 
palynomorphs, however, a single unidentifiable dinoflagellate was 

seen on the kerogen s lide for 5045m. 

NOTE: Examination of the rangecharts for thia well can result in 
several other interpretations for the age boundaries. Very few 
of the standard GSC zonal fo ss ils are found in this well. There 
is very abundant caving as well as reworking throughout rnoat of 
the well resulting in a very confused picture. This is further 
complicated by very poor quality slides which contain many times 
more macerate than should be placed o n the coverslips. 

It is most unfortunate that micropaleontoloqy could not be 
completed on this well as a coordinated effort might have 
resulted in a more satisfact o ry zonation. 

A major concern is whether there is any Eocene in this well. 
There are numerous fossils which are good Eocene markers , yet I 
can see no distinctive top. The well history states that the 
logs indicate a carbonate marker at 1496m . This carbonate zone 
is generally considered to be an Eocene marker. 

An additional question is the value o f t he rare specimens of 
01 i.gosp.l:iaeridi um poroswn in the samples at 3850-3860m and 3880-
J 890m. This species has proved to be a reliable Hauterivian top 
marke r in many of the over 4 0 we l ls previously studied on the 
Scotian Shelf. Howe ver , because of ~he extensive recycling seen 
throughout the well I am very dubious about u s ing a single 
s pecies to mark t he top of a zone. 



CHAPTER 2 

MICROPALEONTOLOGY 

No micropal eontological information is available on this 
wel l. 



CHAk''I'ER 3 

MACERAI ... ANA.I..YSIS 

Introduction 

Kerogen analysis ha s been completed on twenty-one samples 
prepared by the Geological Survey. These samples, apaced at ap­
proximately 200 meter intervals in the well section, have been 
examined for kerogen type, determinati on of the thermal altera­
tion index (TAI), and epifluorescence. The data from these 
analyses are presented on analysis sheets provided by the 
Geological Survey and are included as Appendix C. A summary of 
each analysis follows. 

KERO GEN 

In five of the six samples studied down to 2045m , the 
residue is a mixture of undigested clay minerals and finely 
disseffiinated, unstructured woody debris {collinite) with rela­
tively rare spores , pollen and dinocysts (this is in marked con­
trast with the palynology slides which contain very abundant 
dinocysts ) . Because of the nature of the slides , the proportiona 
of the kerogen macerals were impossible to determine with any 
degree of accuracy. By contrast , the 1865m sample is much 
cleaner.. 

All of the samples studied are dominated by woody and coaly 
debris in varying proportions. Structured sapropels vary from 
trace ammounts to 24% of the total kerogen . High values were re­
corded at 1865m, 2435m , 2675m , 2855m and 3035m but, severe 
cavings contamination may have affected thes e values. The 4850m 
and 5045m samples contain abundant large, coaly fragments and 
woody material whi ch is almost certainly cavings or mud 
contamination. 

THERMAL ALTERATION INDEX 

A series of color readings was taken on spores wherever pos­
sible a nd the results are presented on the chart. Where values 
fall between two TAI levels, both are plotted. 

The well penetrated an immature section wi th values in the 1 
to l+ to 2- range down to 2435m. Below this point, maturity 
values of TAI 2 are present , increasing steadily to 2+ at 3440m , 
3- at 3860m and 3 at 5045rn (TD) . The palynomorpha are corroded 
and extremely rare below'4250m. 

'} 
I 



F"! .. UORESCENCE 

The epifluoriescence character of the indivj_dual samples 
usually mirrors the kerogen composition and maturity deterroina­
~ions in transmitted white light, however , in this well the slide 
mounting-medium fluoresced strongly in all of the slides and may 
have masked the true fluorescence col ors. This is certainly true 
in the s@ction below 404 0m where the maturity is such that the 
fluorescence intensity is very low anyway. 

Bright green to yel1ow colors characterize the section down 
to 2045m although extensive caving probably extends their range 
~omewhat. 'l'ha colors shift through yellow to yellow-ore.nge and 
the intensity drops slightly down to 2855m. The color gradually 
changer.; to medium-dull orange-red belc~w this point and there is a 
distinct reworked component down to 324 5m. F'luorescence appears 
to have ceased at and below 4040m. 
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p::; e ucl of u rc a t u s 02 5 1 1400--1410m 101. 2 x 15.0 

J - 307 1:1 y s L r i c h o k o J p o rn a 
c i n c t. um D25 l 1400-1410 rn 98.0 x lL1. 5 

.J -- 308 T h i.I Lo s s i.ph ora cl v I i ca t· d 

S S . \v &13 /7 s D2 Sl 1400-JLllOrn l] 3. 0 x 11. 0 

J - 3()9 T!rn1c-1 s sip hor a ti (' J i. c a t cl 

SS . \Vt'U3 /7 5 D 2 ':i l 1400 -lLflO m 15 . 5 x 7.0 

J - 310 Lr.;jcunecy s ta co mrnu n i s D'.2 51 1Li30-1LfLf0m 117. 2 x 16.0 

J-3 l l Hys tri c h o s phaeri dium 
sp . /ITA D25 1 J/f30-]Lf40rn 101 . 0 x 5. 1 

.J -3 1 2 Di stat:o dinium 
crate r um D25 1 11+60 -14 70m 11l.0 x 19.0 

.J - J L\ l< h o m b o cl i n i u m dr a co D2 5 l 1490-lSOOm 17.0 x 15.5 

.l --:l J L; C hirop tc~ri cliurn 

lobospino s um 02 5 1 1490-l S OOm us. 5 x 15. 5 

J -Jl S PhLhanoperidinium D'.25 1 1 4 90-- 1500m 106 .5 x 15. 1 
cf . co ma Lum 

I - .. ) l 6 Mem b ra n o phori<lium 1) 2'5 1 1Lf90 --1500m 116.5 x 10.0 

s p. ii T B 
't 

l ;~ 



J-117 Hystrichokolpuma 
ri ga ucl[n e 

J -318 Hy s trtcliok oJpo mc:J 
salaci!J 

J-319 Lingulodinium 
machaerop horum 

J-320 La n ter no s ph ae ridium 
cf. v e c tense 

J-321 /\pectodinium cf. 
~>um mi ss um 

J-3 22 l.mpl ee tosphaeridium 
sp . lfTA 

J-3 23 Diphye s colligcrum 

J-324 Glaphyrocy st.a 
laciniif ormi s 

J-325 Chiropt e ridium s p. #TA 

J-326 Homot.riblium pallidu m 

J-327 Adnato sp ha ericli um 
sp. lfTA 

J-328 Glaphrocysta 
exhu berans 

J-329 Cannosphaerops is #TB 

J-330 Spiniferites 
membrana cea 

J-331 Aclnato. reticulen se 

J-332 Ceratiopsis pannu cea 

J-333 Apectodinium sp. /fT/\ 

J-334 Hystrichokolpoma 
uni s pi. nium 

D~ S I. 

D 2 S I. 

D2S l 

D2Sl 

D2Sl 

D 2 ':i L 

D2 'i I 

D2SI 

IJ 2 ') 1 

D25l 

D25 1 

D251 

D2Sl 

D2Sl 

D2 S1 

D2 5 1 

D25 1 

D2':i 1 

J-335 Glapllyrocyst:a ordinatu m D25 1 

J-336 /\mphorosph aer idium 
multi s pino s um 

J-3 37 Alisocyta cp. 
c:i.rcumtabu1ata 

D25 1 

D2')1 

-~ J 

J4 CJU- l 'ill0 m lHL '.i x 6 .0 

l 52 0-l 53 0m 114.9 x 10 . 5 

152U- 153 0m 100.J x 16 . 5 

I '52 0-1 S'lOm 11.'1.0 x 16.0 

1)20- J530rn 11 5 .U x 1 '.:i . O 

15?. 0- 153 0m 98.8 x l S . 0 

I ')20- 1 530m 98. 2 x J S .CJ 

l 520-1530m 103 . ) x 13.0 

1520 - J'i JO m 106. 2 x 12.U 

lS 2CJ- 1530m llJ. O x 8 . 0 

J 520- 153 0m 108 . 2 x 8.1 

1 520-1530111 104. 8 x 7.5 

1520- J SJOrn 108. l x 7.0 

15 20-- 1530 111 111. 0 x "i . S 

1 "l20--1 5'30 m 116.8 x 2.2 

15 20-1 53 0111 117.0 x 1. 5 

l S'i0- 1 SfiO m 10 3 . 8 x 17 . 'S 

lSS0-1560rn 10 2 .l x 17 .5 

1) 50- 1 56 0111 105.0 x 15. U 

l SS0- 156 0111 110.0 x 13. 8 

15 50- l 560rn 100.2 x 13 .0 



J- J 18 Ap ec todinium 
p3 n i.culat 1.1111 

J-J3C) Tan yos ph nerJ di. um 
xant:h :i.opyx:i.d os 

J-340 Areol igera s p. #TB 

J-341 Cribrop c ridinium 
sp. I/TB 

J- 342 lsabelidinium 
acuminatum 

J -3 43 Gen. et s p. ind et . 

J-34 4 Ph thanop eri dinium 
cf. mul ti s pinum 

J-345 D:i.nogymnium sp. # TA 

J-346 Cerat :i.op s i s striata 

J-347 Cer a tiopsi s d an ica 

I) '.2) I 

I) 2) J 

D2 ') l 

J):: ~) l 

[) 2 ':)] 

DI.St 

D2'S1 

D2 5 I 

J-31+8 willi a msicliniurn s p. f/TA fL~S l 

J-31•9 Pa1aeocyst.odinLum 
c p. #TC 

J-3 50 Chatan giella 
gran ulif era 

J-391 Chatangie ll a s p. #TA 

J-39la Dinogymnium undulo s um 

J-39 2 Alt e rhidinium c g . #TA 

J-394 Ce ratiopsis di ebc lii 

J - 195 Cha t angi e lla granulata 

J -39 6 lsabcli dinium 
cooksoniac 

J-397 I sab elidinium 
koro j onen s is 

J -198 Isabelidinium 
cf . cretaceum 

J -3 99 Dinofla ge llate 
:Lnd et. l 

D2 5 1 

D25 1 

D2 5l 

D251 

D2 5 l 

D251 

11 2 5 1 

n 2 'i 1 

D 2 5 1 

D25J 

l '-1· 

l 'i 50 - l 'i 60m LU f3.1 :< l J .U 

ll J . 'i x l. 0.0 

1550-·l 'i 6 0rn lllJ. 2 x 7 .1 

1 '.J iCl - 156f1rn LlO. 'j x 4.Cl 

1580- 1 ''iCJOrn l 0 g . 'i x l 5 . () 

l "180- 1 590 m 10 6 .0 x 1 5 .0 

l ':i80-- l 590m 106. 2 x 11. :5 

I 580·- 1 5 90rn 103.8 x 8 .0 

lnl '>- J62 5 m 103.0 x J L1 . S 

lhl ')--162 'Sm 13.0 x 10.0 

12.s x 1n . o 

1(>45- 165')111 102.0 x 17.0 

l6 75-J685m 100. 2 x 8 . 5 

170 5- 17l5m 101~.2 x 17.0 

17Cl'i - 171 5m 11 3 . 6 x 1 7 . B 

1 7 0 5 -· I 7 1 511 1 

112.J x I L1.0 

1735-· 171., 5 111 10 3.8 x 2 . 8 

1765--177 5 111 1ll .2 x 15 .J 

1 08 .0 x l :?. .O 

1 765-- l 77'S m 11 3 . ~l x 10 . 0 

JOL1.) x 10.0 



.. , 
J - l.1U0 D i_ 11 o [ l ag e I J ; 1 t e i n d e t. 2 

J - 40 l I sa b e l idin -ium g l ;i!Jrum 

J - 402 Cer at i op s is Ji eb0 lii 

J- 403 From ea fragili ~ 

J.-/1.() Lf Dingyrnniurn e ncl ae nse 

J-405 Dino gy mniurn 
pu s tul :Lco s t at um 

J-40 6 Odontochitina costata 

J-40 7 Xenasc u s gochtii 

J-408 Dinogymnium alher t i i 

J - l.109 Pervo~iphacrj_ clium 

02 5 I 

D2) l 

D2Sl 

D2 ''> J 

D2 5 I. 

]) 2 ') l 

trun c ig e rum D2~ 1 

J-41 0 Hy s tric ho dinium cg. #TA 0 25 1 

J-411 X_i_phophoridiu m alat um D2 '.i J 

.l - 412 Spinidinium c[ 

ec h i no i d eum D2 SI 

J-4l3 Flor e ntini a rescx D2S l 

J-414 He t eros pha er id i um 
diff icil e 0 25 1 

J -- 41 5 App e ndicis porit es 
c ristat u s 

J-416 Kleithriasphaeridium 
corr ug at um 

025 1 

D2 '.i 1 

J - 417 Cyc lon e phelium hu g h es ii 0 25 1 

J- 418 Dinogymnium aruminat um 0251 

J-419 Ly co podia c idit es 
casperatus 

J-420 S ubtilispha e ra 
ponl is- maria e 

.l - 4 21 Atro po lJis s p . llTB 

J- 422 La genor hytis cg. #TA 

D25l 

D25 1 

D25l 

D2S I 

15 

1 J 1. 2 x I 9 . 2 

I 7 <J S - I ~·~ 0 Sm I I 'J . 0 x I !1 • 0 

l 795-1 8 0 ') 111 9CJ . 5 x 12 . ) 

J 7() 'i- I 8. 0'im I Cl2 . J x I ~1 r l 

18 2'! - I WVirn l C19. 'j x 1 7. l 

1 ~325- 1 ~5'35:n I L 6 ' J x L I ') 

l 8 ll')-] R<)) m 

18f3 c.i- LH9'i m 10 2 . CJ x L.O 

11 13 . 4 ~: 16 . 2 

10 0 . 5 x J!.1. ) 

FlL~S-- 1 CJ S'i rn 

109 . 0 x 9.0 

1 l <J . O x 17 . U 

19 7'·,- 1 CJ8 ') m 111 ' x 12.<J 

l9 75 -1 9nSm 11 9 . 0 _, 9 . 2 

2005---201 Sm 117 'ix ll 5 

2005--2 01 5 111 J H3.0 x 7. 5 

2065-- '.rnr s m 

2095 - 210 Sm 117. 5 x ll. 0 

20 95-2 1 (Vim JO J .O x 9 , 5 

·.~ 1 7 S - J l8 5m 10 5 . '5 x 8 .0 

:3205--12 l 5m l l J 5 x J 0. 0 

320 5- '.3305111 10 9 . 0x Jl.O 



J-.L12L1 SenLu s i.dLnium 
cf r i o u l t· i .i. 

J--L125 Cyclonc.' phclju111 
pc1uci s pinum 

J - 426 As codl nlum sc a hros urn 

.J -- 4 2 7 rr (' t e r () s p ha(:' r i d :i u n1 
s p. #TA 

J ·-428 01.i.gos pha er i. d i. urn 
a Jb cr tens e 

J-429 Pte rodinium cg. 
s p . /ITA 

J-430 Oli gospha e ridium 
porosum 

S-4 18 

S-4 1 9 

S-420 

Cribroperidi niu m 
s p. !ICC 

Canni.n g ia s p. llTG 

Aptcodinium s p. #TC 

Ex ochosphaeridium 
pseudo h ystrir ho d inium 

Heteros ph aQ ridiu m 
s p llTB 

S-423 Scriniodinium 
com panu la 

112 5 1 

02)] 

D 2 'i I 

IJ '2. S I 

!P 5 1 

!) 21 1 

D25 1 

D 2 'J l 

D 2 '.i I 

n:i.'.J t 

S-424 Di s taltriangul.isporites 02 51 

S-426 WalJodiniu m luna U2'i l 

S-427 ?OJigosphaeridium 
sp #TC 0 25 1 

16 

3 3 7 () ·· J 'J /)()I ll 

I l 7. U x I I '1 

105 .0 x 19.0 

11 2 .0 ;.: 19 . 0 

3520 -JS JOrn l Ul . O x 16. 2 

J 7 CJ() - J f3 () 0 Ill I 10.0 x I U.O 

J 8'.i 0 -'38 60 m I ll 5 x 1 2 .6 

2275--22f:15rn 32,6 x 11 2 J 

2 185 --2JlJ')111 ') :~ . 2 

221 5 --:!.22'.i m L ~ "> + ) • •. x C) 2 ·; 

33 .5 x <) ?. • I. 

:2 3 q S -- 2 11 n S m )9 . 6 x 10 9. 3 

!.; I I x 97. 4 

j<) • u x ') .11 • (J 

30.1 x 92. 8 
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