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PALEOSERVICES 

1 . I N T R O D U C T I O N  

This report presents the resul ts  of the stratigraphical and 

pal eontological study of samples from We1 1 34110-19, dri 1 led by Statoi 1 

i n  the North Sea (Norwegian offshore) during 1983. 

Material available 

The samples received comprise ditch cuttings collected at the following 

intervals: 

5m between 1,595m and 1,620m 

2.5m between l,62Om and 2,215m 

3m between 2,215m and 2,218m 

30 core chips between 1,763.1m and 1,874.4m were also received. No 

sidewall cores were received for analysis. 

Analyses 

Micropaleontological analyses were carried o u t  at an average o? 10m 

intervals on the ditch cuttings with greater sample density at  certain 

boundaries. 26 core chips were anal ysed for micropal eontology. 

A total of sixty-three samples (18 cores and 45 ditch cuttings) were 

anal ysed for pal ynol ogy . 

Calcareous nannoplankton analyses were carried o u t  on two core chips in 

order t o  resolve the position of the junction between the Late and Early 

Cretaceous. Petrographic analyses were carried o u t  on f ive core chips in 

order t o  determine the possi bi 1 i ty  of reworking of Early Cretaceous 

clastslfossi  1s into the Late Cretaceous (see Appendix 1 ) .  

This report i s  the r e su l t  of work carried o u t  by Paleoservices L t d .  s taff  

only. 

Boundary def ini t i  on 
A l l  boundaries defined in th is  report are based on sample depths and are 

taken at  significant l i thostrat igraphic or biostratigraphic events. No 
petrophysical logs were made available for the study. 



Lithostratigraphic terniinology 

The lithostratigraphic nomenclature used in this report is that defined 

by Deegan and Scull (1977). 



SUMMARY 

CAINOZOIC 

Claystones and 1 irnesiones ass ignable  t o  the  Rogal and Group ( L i s t a  

Formation) a r e  present between 1,595rn and 1,667.5m. The presence of a  
d iverse  agglu t ina t ing  forarninif e r i d  fauna da tes  t h i s  i n t e rva l  within the  

Late Paleocene and ind ica t e s  t h a t  depos i t ion  took p lace  in a  marine, 
outer  sub1 i  t t o r a l  t o  bathyal environment . 

There i s  no 1 i iho logica l  or  paleontological  evidence f o r  t he  presence of 
rocks of "Middle" and/or Early Paleocene age in  t h i s  we l l .  Claystones of 

Late Paleocene age r e s t  unconforrnably on ca lcareous  c  laystones of Late 

Cretaceous (Late Maas t r ich t ian)  age a t  1,667.5rn. 

MESOZOIC 
L A T E  CRETACEOUS 

Grey calcareous claystones and interbedded l imest  ones of the  Shet la  

Group a r e  recorded from 1,667.5rn t o  1 ,777rn .  The presence of a  d iagnos t ic  
assemblage of palynornorphs and p l ank t i c  and ca lcareous  benthic 

foramini fe r ids  in t he  upper pa r t  of t h e  i n t e r v a l  enables  t h e  da t ing  of 

Late Maastr icht ian from 1,667.5m t o  1,687.5m and Maastr icht ian t o  Late 

Carnpani an from 1 ,687.5rn t o  1 , 7  77rn. 

The whole of t h i s  i n t e rva l  was deposi ted in a  marine, ou ter  s u b l i t t o r a l  

t o  bathyal environment; however t h e  dominance of agg lu t ina t ing  

foramini fe r ids  below 1,763m suggests  per iods of deeper water depos i t ion .  

The core chips a t  1,765111, 1,774.61~1, 1,776m and 1,776.5111 contain mixed 
Early and Late Cretaceous faunas. This i s  e i t h e r  t he  r e s u l t  of 

contamination of t h e  cores  a t  w e l l s i t e  or  reworking of t h e  Early 

Cretaceous faunas i n t o  t h e  Late Cretaceous.  

Late Cretaceous sediments of Maas t r ich t ian  or Late Carnpanian age r e s t  

unconforrnably on grey, green and red c l  aystones of t h e  Crorner Knoll Group 

(Early Cretaceous) a t  1,777111. 
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E A R L Y  CRETACEOUS 

Only c.2.25m of r o c k s  a s s i g n e d  t o  t h e  Cromer Knoll Group a r e  r e c o r d e d  i n  

t h i s  w e l l ,  be tween 1,777m and 1,779.25m. They r a n g e  i n  age  f rom 

M i d d l e / E a r l y  Ba r r emian  t o  H a u t e r i v i a n .  

E A R L Y  JURASSIC 

A t  1,779.25m, w h i t e  m i c r i t i c  l i m e s t o n e  of t h e  Cromer Knoll Group rests 

unconformably  on p o o r l y  d a t e d  s i l t y  c l a y s t o n e s  a s s i g n e d  t o  t h e  E a r l y  

J u r a s s i c  ( ? L a t e  P l i e n s b a c h i a n ) .  

There i s  no l i t h o l o g i c a l  or p a l e o n t o l o g i c a l  e v i d e n c e  f o r  t h e  p r e s e n c e  of  

t h e  Kimmeridge C l a y  F o r m a t i o n ,  H e a t h e r  Fo rma t ion ,  B r e n t  Format ion  o r  t h e  

Drake Member of t h e  Dun l in  Format ion  i n  t h i s  w e l l .  

Defi  n i  i e  L a t e  P l  i e n s b a c h i  an s e d i m e n t s  t y p i c a l  of t h e  Dun1 i n  Fo rma t i  on a r e  

r e c o r d e d  f rom 1,780.4m t o  1,947.5m. A number of f a u n a l / f l o r a l  e v e n t s  a r e  

r e c o g n i s e d  and i n d i c a t e d  on t h e  l o g  f o r  d a t i n g  and c o r r e l a t i o n  p u r p o s e s .  

E a r l y  P l i e n s b a c h i a n  s e d i m e n t s  a r e  r e c o r d e d  from 1,947.5111 t o  2,007.5m. 

D e p o s i t i o n  o f  s e d i m e n t s  of  t h e  Dunl in  Format ion  took  p l a c e  ma in ly  i n  a  

mar ine ,  s u b l i  t t o r a l  env i ronmen t .  

From 2,007.5m t o  2,215m, r e l a t i v e l y  c l e a n ,  c o a r s e  t o  medium g r a i n e d  s a n d s  

of  t h e  S t a t f j o r d  F o r m a t i o n  a r e  r e c o r d e d  w i t h  r e d  and g r e e n  m o t t l e d  
c l a y s t o n e s  o c c u r r i n g  between 2,215m and 2,218m ( T . D . ) .  L i t h o l o g i c a l  

compar i sons  s u g g e s t  t h a t  t h i s  ba sa l  i n t e r v a l  (2,215m-2,218m) can  be 

a s s i g n e d  t o  t h e  b a s a l  p a r t  of t h e  S t a t f j o r d  Format ion/ topmost  Cormorant  

Format i  on. 

The S t a t  f  j o r d  and Cormorant  Fo rma t ions  were d e p o s i t e d  i n  marg ina l  m a r i n e  

t o  c o n t i n e n t a l  e n v i r o n m e n t s  and p r o b a b l y  r a n g e  i n  a g e  from S inemur i an  t o  

R h a e t i a n  b u t  a r e  n o t  d a t e d  h e r e  due t o  t h e  l a c k  of p a l e o n t o l o g i c a l  

e v i d e n c e .  



PALEOSERVICES 

3. STRAT IGRAPHICAL SUMMARY 

I nt erv a1 Li thostratigraphic & Thickness 
Unit - 

F.S.R. 

1,667.5111 - 1,687.5m Shetland Late Cretaceous 20m 

(Late Maastrichti an) 
1,687,5111-1,777111 Shetland Late Cretaceous 89.5m 

(Maastrichti an-Late 

Campani an ) 

1,777111 - 1,779.251~1 Cromer Knoll Early Cretaceous 2.25~1 

(Middle/Early Barremian- 
Hauterivian) 

--------------------------------UNCONFORMITy-------------------------------- 

1,779.25m - 1,780.4m ?Dunlin ?Early Jurassic 1.15m 

(?Late Pl iensbachi an) 
1,780.4m - 1,947.5m Dunlin : ?Cook- Early Jurassic 167.lm 

Amun d sen (Late Pliensbachian) 

1,947.5m - 2,007.5m Dun1 in : Amundsen Early Jurassic 60m 

(Early Pliensbachian) 
2,007.5m - 2,218m Statfjord- Early Jurassic-Late 210.5m 

T.D. Cormor ant Triassic (?Sinemurian- 

?Rhaeti an) 





4. STRAT IGRAPHY 

4.1 1,595m-1 ,667.5m LATE P A L E O C E N E  

Li t hos t r a t ig raphy :  

Rosa1 and Group ( t  i s  t a  Formati on 1 
1,595m-1,635m Claystone, grey/green,  moderately hard ,  subblocky, 

p y r i t i c ;  l imestone, grey. 

1,635m-1,667.5m Claystone, as  above, with - sand, medium t o  f i n e  

gra ined .  

Sample qua1 i t y  i s  extremely poor between 1,610m and 1,667.5m 

Bios t ra t igraphy:  

1 ,595m- 1,667.5m Late Paleocene 

Microfauna: This in te rva l  i s  def ined by t h e  presence of an abundant 

microfauna of agglu t ina t ing  fo ramin i f e r id s  comprising t h e  taxa 

Amnodiscus polygyrus, Rhabdammina g r .  d i s c r e t a  and Bathysiphon sp.  - 
Large specimens of Bol i vinopsi s spectabi  1 i s ,  c h a r a c t e r i s t i c  of t he  

Paleocene, a r e  present  a t  1,600m. 

This assemblage i s  d iagnos t ic  of t h e  Late Paleocene in  t he  North Sea 

and p e r s i s t s  through t h e  majori ty  of t h e  in t e rva l  down t o  1,650m. 

Below 1,650m only r a r e  agglu t ina t ing  fo ramin i f e r id s  a r e  recorded. 

No d i agnos t i c  "Middle" and Early Paleocene f o s s i  1s a r e  recorded, 

i nd ica t ing  t h a t  t he  Late Paleocene r e s t s  unconformably on t h e  Late 

Maas t r ich t i  an a t  1,667.5m. 

Microf l o r a :  The f i r s t  sample examined a t  1,595m con ta ins  t h e  

d i n o f l a g e l l a t e  c y s t  Apectodinium augustum. Even though t h i s  taxon 

i s  thought t o  range up i n t o  t h e  basal Eocene i t  i s  most 

c h a r a c t e r i s t i c  of t h e  Late Paleocene. The d i n o f l a g e l l a t e  c y s t  

Alisocysta  margari ta  appears downhole a t  1,627.5m. This i s  a 

paleoevent which reg ional ly  occurs  wi th in  t h e  Late Paleocene in  t he  

northern North Sea. 



A number of older  taxa a re  found reworked within t h i s  i n t e r v a l ,  

including t h e  Early Paleocene-Late Cretaceous d inof l age l l a t e  c y s t  

Pal aeoperi dinium pyrophorum ( 1,642.5m) and the  long-rangi ng Mesozoic 

miaspores Call i a l  aspori t e s  dampi e r i  and Cerebropol 1 eni tes mesozoicus 

(1,642.5m). Extensive reworked palynomorphs c h a r a c t e r i s t i c a l l y  

occur within t h i s  in terva l  in adjacent  we1 1s. 

Environment : 

Marine, outer  sub1 i  t t a r a l  t o  bathyal environment. 

Comments : 

There i s  no paleontological evidence fo r  the  presence of 

Early-"Middle" Paleocene sediments in t h i s  well .  The Late Paleocene 

r e s t s  unconformably on calcareous claystones assigned t o  the  

Shetland Group, of Late Maastr icht ian age. 

4.2 1,667.5m-1,777m L A T E  CRETACEOUS (Maastr icht i  an-Campanian) 

Lithostrat igraphy:  

Shet 1 and Grow 

Samples a re  of small s i z e  and are  contaminated by d r i l l i n g  add i t ive  

and cement. 

1,667.5m-1,710m Claystone, l i g h t  grey, firm t o  moderately hard, 

calcareous,  p y r i t i c ;  with limestone, cream/brown, hard, m i c r i t i c ,  

below 1 ,702.5111. 

1,710~1-c.1,777m Claystone, grey, s i l t y ,  s l i g h t l y  calcareous;  with 

f ine-very f i ne grained,  rnicaceous sandstone and r a r e  gl auconi t e  

(1,730m-I ,740m). 



LithologicaT desc r ip t ion  of core chips in Appendix 2.  

Bios t ra t igraphy:  

1,667.5m-1,687.5m Late Maastr icht ian 

Microfauna: The top of the  Late Maastr 

downhot e  appearance of common pl ankt i  c  

ian i s  marked by t h e  

benth ic  fo ramin i f e r id s  a t  
1,667.5m. The d iagnos t ic  pl ank t i c  assemblage includes 

Pseudotextul a r i  a  e l  egans, Gl obotruncana arca,  Gl obotruncana s t u a r t i  

g r . ,  Globotruncana contusa, Globiger ine l lo ides  messinae and 
Heterohel ix s t r i a t a .  

i c h t  

and 

Microflora:  The d i n o f l a g e l l a t e  cys t  Cera t iops is  s t r i a t a  occurs  
downhole in t h e  one sample examined from t h i s  i n t e r v a l  a t  1,672.5m. 
The presence of t h i s  taxon, even though i t  ranges u p  i n t o  t h e  Early 

Paleocene, i s  more c h a r a c t e r i s t i c  of sediments of Maas t r ich t ian  t o  

Gampani an age. 

1,687.5m-1,777m Maastr icht i  an-Late Campani an 

Microfauna: The highest  occurrence of the  benthic fo ramin i f e r id  

Reusse l la  szajnochae szajnochae a t  1,687.5m d e f i n e s  t h e  top  of t h i s  

i n t e r v a l .  Although t h i s  subspecies ranges up i n t o  t h e  Late 

Maas t r ich t ian ,  i t  occurs commonly in  t he  e a r l y  p a r t  of t h e  s t a g e .  

In t h e  upper pa r t  of t h i s  in te rva l  R .  szajnochae szajnochae occurs  

in  a s soc i a t ion  with common t o  abundant specimens of t h e  genus 

Rugoglobigerina. 

The dominance of p l ank t i c  and calcareous benthic foramini f e r i d s  in  

t h e  upper p a r t  of t h i s  i n t e rva l  decreases  downhole and below 1,765m 

long-ranging agglu t ina t ing  fo ramin i f e r id s  such a s  Trochammina 
i r r e g u l a r i s  increase  s u b s t a n t i a l l y .  This level probably 

approximates t o  t he  abundance 1 eve1 of agg lu t ina t ing  foramini f  e r i  ds 

recorded in o the r  we1 1s in  t h e  block. 
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The red claysione horizon conventional ly used t o  define the  top of 

t h e  Campanian in the  northern North Sea i s  not recorded in t h i s  well 

and there  i s  no prec ise  microfaunal evidence f o r  the  penetrat ion of 

Gampanian sediments in t h i s  we l l .  

In the  core-chips examined between 1,763.lm and 1,776.5m 

long-ranging agglu t ina t ing  fo ramin i f e r ids  a re  dominant, b u t  r a r e  t o  

common specimens of red s t a ined  Early Cretaceous foramini fer ids  
(Hedbergel l a  spp. and Gavel inel  l a  barremiana) a r e  recorded in the  

core chips a t  1,765m, 1,774.6m, 1,776m and 1,776.5m. These taxa a re  

e i t h e r  t h e  r e s u l t  of contamination of t h e  cores by d r i l l i n g  f l u i d  a t  

w e l l s i t e  or the  r e s u l t  of reworking. 

Nannoflora: One core sample was examined, a t  1,763.Im; t h e  

presence of Micula s taurophora,  toge ther  with Arkhangelskiel la  
cymbiformis and Discol i thus o c t o c e n t r a l i s ,  i n d i c a t e s  an age not 

o lde r  than Santoni an. 

Microflora: Laciniadinium arcticum/firmum and Palaeohystrichophora 

infusori  oides appear downhol e  a t  1 , 6 8 7 . 5 ~ .  These two taxa indica te  

a  Late Cretaceous age, Maastr icht ian or  o l d e r .  A number of other  
palynomorph markers which c h a r a c t e r i s t i c a l l y  occur within the  
Maastrichtian in nearby wells a l so  appear downhole in t h i s  i n t e r v a l ,  

including t h e  miospore Aqui 1 a p o l l e n i t e s  spp. and t h e  dinof lagel l a t e  

c y s t s  Tri thyrodini um suspectum and Spongodini um del i  t i e n s e  

( I  ,717.5m), Membranosphaera maas t r i ch t i ca  (1,747.5m) and 

Chatangiella spp. (1,763. lm). 

S. d e l i t i e n s e  occurs in t h e  core samples down t o  1,776.5m indica t ing  

an age not o lder  than Late Campanian f o r  t h e  base of t h i s  i n t e rva l .  

The d ino f l age l l a t e  c y s t s  Raphidodinium fucatum and Odontochitina 

cos t a t a  (common) appear downhole in  t h e  core ch ips  a t  1,774.6m and 

1,776m respec t ive ly .  I n  adjacent  wells  both these  taxa have 

appeared downhole below t h e  top  of t h e  Campanian. 
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The Jurassic miospores Kraeusel i spor i t e s  rei ss i  ngeri and 

Quadraecul i na anel 1 aeformis and the  long-rangi ng form 

Cal l i a laspor i t es  dampieri occur reworked in the core chips between 

1,763.1m and 1,763.9m. 

Envi ronment : 

Marine, outer sub l i t t o r a l  t o  upper bathyal, environment. A general 

increase in depth of deposition i s  probably ref lec ted by the gradual 

increase and dominance of agglutinating foraminiferids in the lower 

par t  of t h i s  interval  below 1,765m. 

Commen t s : 
There i s  no paleontological or l i thological  evidence in t h i s  well 

for  the presence of Late Cretaceous sediments of Santonian to  

Cenomanian age. Claystones of probable Late Campanian age a re  

considered t o  r e s t  unconformably on a thin interval  of calcareous 

grey, green and red claystone/marl of Middle/Early Barremian age a t  

1 , 7  77m. 

4.3 1,777m-1,779.25m E A R L Y  CRETACEOUS (Middle/Early Barremian-Hauteri vian) 

Li thostratigraphy: 

Crorner Knoll Group 

1 ,777m-1,778.3m Cl aystone/marl grey, green and red, calcareous. 

1,778.3m-1,779.25m Limestone, white, mic r i t i c .  

Lithological descr ip t ion of core chips in Appendix 2. 

Biostratigraphy: 

1,777m-1,779.25m MiddlelEarly Barremi an-Hauteri vian 

Microfauna: The downhole occurrence of common Early Cretaceous white 

and red s ta ined benthic foraminiferids in the core chips from 1,777m 

and 1,778.3m and the  di tch  cut t ing from 1,777.5m-1,780m defines t h i s  

in terval .  The diagnostic forms recorded include Gavelinella 

barremiana, Uvigerinammina sp. 1 ( in ternal  species ) and U .  moesi ana 

(common). Associated f o r m  incl ude Paal zowel la  pazdroae, 



L i t h o l o g i c a l  d e s c r i p t i o n  of c o r e  c h i p s  in  Appendix 2. 

B i o s t r a t i g r a p h y :  

Microfauna: No microfauna was recorded from t h e  t h r e e  core  c h i p s  

(1,779.25m, 1,780.3m and 1,780.4m) examined from t h i s  i n t e r v a l .  

Microfl o r a :  Three c o r e  c h i p s  were processed a t  1 ,779.25mY 1 ,780 .3~1  

and 1,780.4m. As t h e y  c o n t a i n e d  no palynomorphs, age de te rmina t ion  

i s  not  p o s s i b l e .  The d i t c h  c u t t i n g  sample a t  1,780m t o  1,782.5m 

c o n t a i n s  a combination of caved Late  Cre t  aceous/Cai nozoic forms and 

Ear ly  J u r a s s i c  t a x a  and i s  d i s c u s s e d  in  t h e  i n t e r v a l  below. 

Comments: 

Although t h i s  i n t e r v a l  cannot  be da ted  p a l e o n t o l o g i c a l l y ,  an age i s  

i n f e r r e d  by i t s  s t r a t i g r a p h i c  p o s i t i o n  above well  da ted  Late 

P l i ensbach ian  sed iments  and on l i t h o l o g i c a l  comparisons.  

4 . 5  1,780.4m-2,007.5m EARLY JURASSIC ( P l i e n s b a c h i a n )  

L i t h o s t r a t i g r a p h y :  

Dunlin Formation 

?Cook-Burton-Amundsen Members ( u n d i f f e r e n t i a t e d )  

1,780.4m-1,822.5m Clays tone ,  g rey  and brown, p y r i t i c ;  with 

1 imestone,  brown (1,785m-1,817.5m). 

1,822.5m-1,840m C l a y s t o n e / s i  1 t s t o n e ,  a s  above, micaceous,  wi th  sand,  

fine-medium g r a i n e d ,  subangular-subrounded. 

1,840m-2,007.5m Extremely poor samples comprising r a r e  c l a y s t o n e  as  

above, d r i  1 1  i ng a r t i f  a c t s  and a d d i t i v e s .  Sand/sandstone,  

fine-medium g r a i n e d ,  angu la r  t o  subangula r ,  micaceous,  from 

-1,962.5m. Chamosi t ic  ool  i t h s  a r e  recorded in  t h e  c o r e  c h i p  a t  

1,849.6m. 
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Marssonella t rochus ,  Lent icul ina b e t t e n s t a e d t i ,  toge ther  with r a r e  

specimens of t h e  smooth ostracod Pontocyprel l a  sp. This a s soc i a t ion  
i s  t yp ica l  of a Middle Barremian-Hauterivian age in t he  a r e a .  

The p l ank t i c  foramini fe r id  Hedbergella spp. occurs  commonly a t  

1,777m. I t s  occurrence may poss ib ly  ind ica t e  a t h in  Albian/Aptian 

l e v e l .  

Nannoflora: The occurrence of El l ipsogelosphaera b r i t ann ica  toge the r  

with Sphenoradiatus s e r r a t u s  and Chiastozygus bi lame1 l u s  a t  1,777.5111 

suggests  a Hauterivian age. A t  the  same depth accompanying Early 

Cretaceous spec ies  include Micranthol i thus  hoschulzi , and 

Cribrosphaerel l a  c f .  p r imi t iva  . 

Microflora:  Three core ch ips  were examined f o r  palynology but were 

devoid of palynomorphs and were thus  undatable.  The d i t c h  c u t t i n g  

1,777.5m-1,780~ was dominated by taxa which occur in t he  overlying 

Late Cretaceous i n t e r v a l .  I t  a l s o  conta ins  t h e  dinof lagel  l a t e  c y s t  

Ovoidinium scabrosum/verrucosum, which ranges from the  Early 

Cenomanian t o  t h e  Aptian, b u t  i s  most c h a r a c t e r i s t i c  of t h e  Albian. 

Environment : 

1,777m-1,779.25m Marine, s u b l i t t o r a l ,  carbonate  r i c h  she l f  

d e p o s i t  

Comments: 

The Ear 

by only  

on. 

y Cretaceous sequence recorded in t h i s  well i s  represented  

c.2.25m of sediments. These rocks r e s t  unconformably on 

Early J u r a s s i c  (?Late  Pliensba-chian) c l  aystones a t  1,779. Ern. 

4.4 1,779.251~- 1,780.4m EARLY JURASSIC (?Late Pl iensbachian)  

L i thos t r a t ig raphy :  

?Dun1 in  Formati on 

1,779.25m-1,780.4m Claystone, greenlgrey,  subpla ty ,  micromicaceous, 

non-calcareous,  s i  l t y  with f i n e  sandy laminat ions.  
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Biostratigraphy : 

l,780.4m-l.947.5m Late Pliensbachian 

Microf auna: The f i r s t  microf aunal evidence for sediments of Late 

Pliensbachian age occurs at  1,797.5m, where the calcareous benthic 

foraminiferid Marginulina prima i s  f i r s t  recorded. This taxon i s  

not known to occur in sediments younger than Late Pliensbachian in 

the northern North Sea. 

A t  1,817.5m i s  the highest occurrence of the ostracod genus 

Ogmoconchel la. A 1  t h o u g h  records ex is t  of th i s  genus from onshore 

sequences in the basal Toarcian ( D .  tenuicostatum ammonite zone) i t s  

' top '  in th i s  area i s  conventionally taken as Late Pliensbachian. 

Other significant regional faunal markers within the Late 

P l  iensbachi an that provide consistent correl a t i  on are Ogmoconchel la 

aequal i s  (1,827.5m and below), Saracenaria sublaevi s (1,837.5m), 

Dental ina matutina (1,847-5111 and below), Ogmoconchel la transversa 

and Wicherella semiora (core chip at 1,853.95m and below). The 

occurrence of W .  semiora i s  the lowest recognised event in the Late 

Pliensbachian of this  area. 

Microflora: The ditch cuttings at 1,780111-1,782.5m contain the taxa 

Chasmatosporites spp. (common), Nannoceratopsis t r iceras  and 

Leuhndea spinosa. Even though the l a t t e r  taxon i s  known to range up 

into the Early Toarcian, i t  i s  most character is t ic  of the 

Pliensbachian. The presence of L .  spinosa and N .  t r i ceras ,  which 

does not range below the Late Pliensbachian, combined w i t h  the 

absence of definite Early Toarcian markers indicates a Late 

Pliensbachian age. As the core chips from within th i s  interval are 

devoid of palynomorphs, the t o p  of th is  interval i s  taken a t  the 

base of the core at  1 ,780.4m. 

Nannoceratopsis grac i l i s  appears downhole at  1,782.5m; th i s  

indicates an age not older than Late P l  iensbachian; N .  g r ac i l i s  

occurs in a core chip at  1,860.20m and in the ditch cuttings a t  
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1,9351~1 suggest ing a  Late Pl iensbachian age t o  a t  l e a s t  t h i s  depth. 

The core chip a t  1,860.20m a l so  con ta ins  L .  sp inosa ,  which ind ica t e s  

an age not o lder  than Pl iensbachian.  

Most of t h e  samples examined, including t h e  core  ch ips ,  contain 

assemblages which a r e  dominated by long-ranging miospores, with 

b i sacca t e  pol len,  Chasmatosporites spp. and C1assopol l i s  to rosus  the  

dominant forms. The common/abundant occurrence of Chasmatosporites 

spp. i s  o f t en  a  c h a r a c t e r i s t i c  f e a t u r e  of assemblages from sediments 
of Pl iensbachian age. 

Cerebropolleni tes  t h i e r g a r t i i ,  which appears downhole a t  1,827.5my 

i s  c h a r a c t e r i s t i c  of Pl iensbachian or  o lde r  sediments.  

1,947.5111-2,007.5m Early Pl iensbachian 

Microfauna: The Early Pliensbachian os t racod  Gammacythere ubiqui ta  

i s  recorded in t h i s  well a t  1,947.5111 and d e f i n e s  t h e  top of t h i s  

i n t e r v a l .  Other r e s t r i c t e d  Early Pl iensbachian os t r acods  include 

Ogmoconcha amalthei form A . ,  and 0.  amalthei rotunda.  These taxa 

occur throughout t h i s  i n t e r v a l ,  t oge the r  with Ogmoconchella danica 

which ranges from the  basal p a r t  of t h e  Late Pl iensbachian i n t o  the  

upper pa r t  of the  Late Sinemurian. 

A microfaunal event marked by t h e  presence of small ,  ornamented 

os t racods  of t he  genus Kinkel ine l la ,  Gramannella and Cytheropteron, 

recorded in  previous we l l s  from t h i s  a r ea  near  t h e  base of t h e  Early 

Pl iensbachian,  i s  not present  in t he  d i t c h  c u t t i n g  samples examined 

from t h i s  i n t e r v a l .  I t s  absence may imply a  minor unconforrnity 

between t h e  basal Dunlin member and t h e  S t a t f j o r d  Formation in  t h i s  

we l l ,  or  t h a t  t he  topmost p a r t  of t h e  S t a t f j o r d  Formation recorded 

from 2,007.5m may be diachronous ( i  . e .  younger than in  a t h e r  nearby 

we1 1s ) .  
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Microflora: Most of the  taxa recorded from t h i s  i n t e rva l  cont inue 

through from t h e  overlying i n t e r v a l .  I r a q u i s p o r i t e s  l aev iga tus ,  

which appears downhole a t  1,992.5m i s  c h a r a c t e r i s t i c  of Early 

J u r a s s i c  t o  Late T r i a s s i c  sediments. 

En vi ronment : 

Marine, s u b l i t t o r a l  - l i t t o r a l .  The d ive r se  faunal assemblage 

recorded from t h i s  in te rva l  suggests  a  we1 1 oxygenated " s h e l f "  

environment . 

The level  of chamositic o o l i t h s  recorded from the  core ch ip  a t  

1,849.6m c o r r e l a t e s  throughout much of t h e  northern North Sea and 

r e f l e c t s  a  period of extremely slow or  non-deposition. 

4.6 2,007.5m-2,218m EARLY JURASSIC-LATE TRIASSIC (?Sinemurian-?Rhaetian) 

Li thos t ra t igraphy:  

S t a t f j o r d  Formation 

2,007.5m-2,157.5m - Sand, c lean ,  f i ne -coa r se ,  angular-subangular,  

t r a c e  p y r i t e  and l i g n i t i c  d e b r i s .  Claystone,  brown-grey, s i l t y ,  

r a r e .  Sphaeros ider i te  i s  recorded between 2,082.5m and 2,120m. 

2,157.5m-2,215m Sand, as above, with c lays tone ,  green,  and grey.  

micaceous . 

Basal Statf.iord-Cormorant Formations 

2,215m-2,218m Claystone, red/purple  and mott led green. Sand, 

c lean-red s t a ined ,  f  ine-coarse,  angul ar-subangul a r .  

Bios t ra t igraphy : 

2.007.5m-2.218m ?Sinemurian-?Rhaetian 

Microfauna: No in place microfauna recorded.  

Microf 1 o ra :  The samples from t h i s  i n t e rva l  conta in  very sparse  

assemblages of poss ib le  i n - s i t u  palynomorphs. All t h e  taxa  present  

cont inue through from higher up t h e  we l l .  No shor t - ranging  

Sinemurian or  Hettangian taxa were recorded.  
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As no SWCs or cores  were ava i l ab l e  from the  lower par t  of the  wel l ,  

i t  i s  not  poss ib le  t o  confirm whether t h e  occurrences of C .  

rnesozoicus here and in the  underlying in te rva l  a r e  i n - s i t u .  C .  

rnesozoicus has been recorded from t h e  Hettangian, b u t  i t  usua l ly  

does not range below the  Sinemurian. I t s  occurrence here i s  

probably t h e  r e s u l t  of caving. 

No d e f i n i t e  s h o r t  ranging Hettangian/Rhaetian t a x a  a r e  present  in  

t he  assemblages from t h i s  i n t e r v a l .  

Environment : 

2,007.5m-2,085rn Marine, inner  s u b l i t t o r a l .  

2,085~1-2,215m Marine t o  t r a n s i t i o n a l ;  near shore;  high energy. 

2,215m-2,218m Continental ; high energy f l  uvial sands with low energy 

depos i t ion  of overbank c lays tones .  

Commen t s : 

On regional l i t h o l o g i c a l  evidence, the  top of t h e  S t a t f j o r d  

Formation approximates convent ional ly with t h e  Pl iensbachian-  

Sinemurian boundary and the basal S t a t f j o r d  i s  within the  Rhaetian. 

There i s  no palynological evidence f o r  da t ing  t h e  lower p a r t  of t h i s  

in te rva l  in t h i s  we1 1 . 
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A P P E N D I X  1 : Petrographic analyses  of core ch ip  samples 1,776mY 1,776.5m, 
1,777m "below 1,777~1" and 1,778.4m 

f Nf R O D U C T  ION 

Petrographic ana lys i s  was undertaken on th in - sec t ions  prepared from core 
ch ips  a t  depths 1,776m, 1,776.5m, 1,777m, below 1,777m and 1,778.4m t o  
t r y  and determine i f  t he re  was any evidence of reworking of Early 

Cretaceous c l  a s t s l f aunas  in t h i s  i n t e r v a l .  

Two th in - sec t ions  were prepared from each sample and impregnated with 
blue dyed a r a l d i t e  t o  f a c i l i t a t e  t h e  recognit ion of po ros i ty .  The sample 
a t  1,778.4m was a l so  s t a ined  with Al izar in  Red-S and Potassium 
Ferr icyanide  t o  aid i d e n t i f i c a t i o n  of carbonate  mineralogy. 

The petrographic da ta  i s  summarised in t he  Petrographic Data Sheets  

(Tables  1 and 2 ) .  

L I THOLOGY A N D  PETROGRAPHY 

1,778.4m 
Hand specimen : Bioc la s t i c  marl ; buff ,  moderately indura ted ,  

b i o c l a s t i c  packstone, Common mouldic poros i ty  with pores gene ra l ly  
l e s s  than 2mm across ,  some l ined  by c a l c i t e  spa r .  Rare d e t r i t a l  
qua r t z  g ra ins  up t o  cL grade. 

Petrography : Biocl a s t i  c  argi  1 1  aceous packstone t o  wackestone. 

B ioc l a s t s  include echinoderm p l a t e s  and sp ines ,  d i s a r t i c u l a t e d  
b iva lves  preserved as  c a s t s ,  os t racods  and fo ramin i f e r id s  i n  a  
matr ix of m i c r i t i c  c l a y .  Packstone t o  wackestone t ex tu re .  
Biamouldic and ?pelmouldic poros i ty  i s  common. Zoned non-ferroan t o  
f e r roan .  C a l c i t e  cement l i n e s  and f i l l s  mouldic and i n t r a p a r t i c l e  

p o r o s i t y .  

Microporosity within the  matrix and echinoderm p l a t e s  i s  ind ica ted  

by t h e  presence of an o i l  s t a i n .  



Effects of Diagenesis on Poroperm Characteristics 

Microporosity within the matrix may have been preserved due to early 
micritic cementaLion inhibiting compactional diagenesis. Dissolution of 

unstable (aragonitic ? )  grains occurred during early burial; much of this 

porosity was filled or reduced by calcite cement. Permeability will be 
controlled by the interconnection of the moulds via the intercrystalline 

microporosity within the matrix. As the intercrystalline micro?orosity 

appears to be low and patchy in distribution, permeability is likely to 

be .poor. 

Di aqenet ic Summary 
The diagenetic sequence is as follows: 

i deposition of marine sediments. 
i i )  ?carbonate cementation within matrix. 

i i i  ) minor compaction during early burial. 

iv) dissolution of unstable grains. 

v precipitation of zoned non-ferroan to ferroan calcite 
cement . 

vi ) empl acement of hydrocarbons. 

"below 1,777m" (between 1,777m-1,778.4m) 

Argillaceous dolomite, greenish grey, finely crystalline, moderately 

indurated, large irregular vugs up to 7mm across. 

Petrography: Argillaceous dolowackesione. Contains abundant 

agglutinated foraminiferids. The larger foraminiferids have an 

limonitic iron stain and commonly limonitic clay infills 
intraparticle porosity. Smaller agglutinated foraminiferids 

generally are not iron stained. The presence of limonitic 

"Liesegang" type diffusion rings surrounding irregular vugs and 
limonite lining stylolites suggests in-situ "staining" as opposed to 

reworking of iron-stained faunas. No clasts have been identified. 
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1,777m 
Claystone, light grey green, poorly indurated, dark grey green 

partings, laminated. 

Petrography: Bioclastic silty claystone. Bioclasts predominantly 

agglutinated foraminiferids. No evidence of iron stained faunas. 

The claystone has a clotted appearance with opaque 'clots' 
surrounded by clearer clay. Clay filled microfractures common. 

Claystone, medium to dark grey, poorly indurated, subfissile, 

laminated,. silty. 

Petrography: Silty claystone. Laminated to lensoid bedded with silt 

and glauconite-rich lenses. Framboidal pyrite cement has grown as 

lenses parrallel to lamination. No recognisable bioclasts. 

Claystone, medium to dark green, grey, poorly indurated, dark clay 

partings, sub-bl ocky, 1 aminated. 

Petrography: Silty claystone. Vague laminated to clotted appearance 

with silt-rich lenses, pyrite cement common-occurs as disseminated 

framboids and poikilotopically enclosing silt. 

CONCLUSION 

The only samples to contain recognisable foraminiferids are at 1,778.4mY 
1,777m and immediately below 1,7771~1. Iron stained faunas only occur in 
the sample "below 1,777mU. Iron staining appears to have preferentially 

affected the larger foraminiferids. The presence of limonitic diffusion 

fronts (Lei segang rings) within the matrix do1 omi telcl ay indicates 

in-situ staining of the faunas. No recognisable clasts occur in any of 

the samples examined. 
























